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CHAPTER — 1: RELATIONS AND FUNCTIONS

MARKS WEIGHTAGE - 06 marks

NCERT Important Questions & Answers

1. Show that the relation R in the set R of real numbers, defined as R = {(a, b) : a<b?} is neither
reflexive nor symmetric nor transitive.
Ans:
We have R = {(a,b) :a<b?},wherea, b € R

o 1 (1Y,
For reflexivity, we observe that > < (E] is not true.

So, R is not reflexive as e%] R

For symmetry, we observe that — 1 < 32 but 3> (—1)?

~.(-1,3) e Rbut (3, -1) ¢R.

So, R is not symmetric.

For transitivity, we observe that2 < (=3 )? and =3 < (1)? but 2 > (1)?
2 (2,-3) e Rand (-3,1) € R but (2, 1)¢ R. So, R is not transitive.
Hence, R is neither reflexive, nor symmetric and nor transitive.

2. Prove that the relation R in R defined by R = {(a, b): a <b%} is neither reflexive nor symmetric
nor transitive.
Ans:
Given that R = {(a, b): a<b%}
1 1

3
It is observed that i,i e Ras=<|= :1
2 2 2 (2 8

So, R is not reflexive.
Now, (1, 2) (as 1< 23=8)
But (2,1) ¢R (as 2> 1)
So, R is not symmetric.

3 3
We have(3,§],(§,§]eR as 3>(§] and§< E
2)(25 2 2 \5
3
But (3,§]¢R as 3>(§]
5 5

Therefore, R is not transitive.
Hence, R is neither reflexive nor symmetric nor transitive.

3. Show that the relation R in the set A ={1, 2, 3, 4, 5} given by R ={(a, b) : |a—Db] is even}, is an
equivalence relation. Show that all the elements of {1, 3, 5} are related to each other and all the
elements of {2, 4} are related to each other. But no element of {1, 3, 5} is related to any element
of 2, 4}.

Ans:

Giventhat A={1, 2, 3,4,5}and R={(a, b) : |a—D| is even}
It is clear that for any element a €A, we have (which is even).
- R is reflexive.

Let (a, b) € R.

= |a— bl is even

=(a—Db) iseven

=—(a—Db) iseven
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=(b—a) is even

= |b —al is even

=(,a) €R

R is symmetric.

Now, let (a,b) € Rand (b, c) € R.

= |a—Db|isevenand |b - c|is even

= (a—Db)isevenand (b -c) iseven

= (@a-c)=(a-b)+ (b-c)iseven (Since, sum of two even integers is even)

= |la—c|iseven

= (a,c) € R

~.Ris transitive.

Hence, R is an equivalence relation.

Now, all elements of the set {1, 2, 3} are related to each other as all the elements of this subset are
odd. Thus, the modulus of the difference between any two elements will be even.

Similarly, all elements of the set {2, 4} are related to each other as all the elements of this subset are
even.

Also, no element of the subset {1, 3, 5} can be related to any element of {2, 4} as all elements of {1,
3, 5} are odd and all elements of {2, 4} are even. Thus, the modulus of the difference between the
two elements (from each of these two subsets) will not be even.

4. Show that each of the relation R inthe set A={xeZ:0<x<12}, given by R={(a, b): |a—-Db| is
a multiple of 4} is an equivalence relation. Find the set of all elements related to 1.
Ans:

A={xeZ:0<x<12}={0,1,2,3,4,5,6,7,8,9,10,11,12} and
R ={(a, b): |a—b| is a multiple of 4}

For any elementa €A, we have (a, a) € R = |a—a| = 0 is a multiple of 4.
R is reflexive.

Now, let (a, b) & R =|a - b| is a multiple of 4.

=|-(a - b)| is a multiple of 4

=|b — a| is a multiple of 4.

= (b,a) R

-".R Is symmetric.

Now, let (a, b), (b, ¢) € R.

=|a - b| is a multiple of 4 and |b — c| is a multiple of 4.
=(a—Db) is a multiple of 4 and (b - c) is a multiple of 4.
=(a-b+b-c)isamultiple of 4

=(a - c) is a multiple of 4

=|a —c| is a multiple of 4

= (a,¢) €ER

.. R is transitive.

Hence, R is an equivalence relation.

The set of elements related to 1 is {1, 5, 9} since

|1 — 1] =0is amultiple of 4

|5 — 1| =4 is a multiple of 4

|9 — 1| = 8 is a multiple of 4

5. Let A=R—{3} and B=R — {1} . Prove that the function f : A— B defined by f(x) = (X;g] is f

one-one and onto ? Justify your answer.
Ans:
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Here, A=R—{3),B=R— {1} and f: A— B is defined as f(x) = (X;g]
X_
Let x, y €A such that f(x) = f(y)
X-2 y-2
=2 =TT o (x-2)(y-3) = (y-2)(x-9)
Xx-3 y-3
= Xy —3X—2y+6=xy—-3y—2x+6
= -3x—-2y=-3y-2X
= 3X—-2x=3y-2y=>X=Y

Therefore, fis one- one. Lety B =R —{1} . Then,y # 1
The function f is onto if there exists x € A such that f(x) = .

Now, f(x) =y
X—2

= ——=y=>X-2=Xxy-3y
X—3

= X(l-y)=-3y+2
2-3y
:>x:1—eA [y=1]

2-3y
1-y

(2—3y]_2
f(2—3y]: 1-y :2—3y—2+2y:—_y:y
1-y (2_33’]—3 2-3y-3+3y -1
1-y
Therefore, f is onto. Hence, function f is one-one and onto.

Thus, for any y €B, there exists € A such that

6. Show thatf :[-1,1]— R, given by f (x) :LZ, X #—2, IS One-one.
X+
Ans:
Given that f :[~1,1]— R, given by f(x) :Lz, X% -2,
X+

Let f(x) = f(y)
L:L: Xy+2X=Xy+2y
X+2 y+2

= 2X=2y=>X=Y

Therefore, f is a one-one function.

7. Show that the function f :R— {x € R : —1 <x <1} defined by f( x) =

X .
,X€ R isone-one and
1+ x|

onto function.
Ans:

Itis given that f :R— {x € R:—1<x <1} defined by f( x) =

X ,XeR
1+ x|
__ Y

1+ x| 1+]y]

It can be observed that if x is positive and y is negative, then we have
X _ Y = 2Xy=X-Y
1+x 1-y

Since, x is positive and y is negative, thenx>y = x—y >0

Suppose, f(x) = f(y), where X,ye R=>
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But, 2xy is negative. Then, 2xy #x —.

Thus, the case of x being positive and y being negative can be ruled out.
Under a similar argument, x being negative and y being positive can also be ruled out. Therefore, x

and y have to be either positive or negative.

When x and y are both positive, we have f(x) = f(y):li:li: X+XYy=Yy+Xy=>X=Yy
+x 1+
When x and y are both negative, we have f(x)= f(y) :>1L :1L S X—XYy=y-Xy=>X=Yy
- -y
Therefore, fis one-one. Now, lety eR such that -1 <y <1,
If y is negative, then there exists x = 1 Y_ &R such that
Ty
( y ] y
f(x):f(ly ]: 1+y __1+y - y _y
+y) |y 1+( -y ] +y-y
1+y 1+y
If y is positive, then there exists X = Y_ &R such that
-y
( y ] v
f (X) ( ] _ 1- y _ 1- y _ - _
1-y) .|V ( y ] y+y
1-y 1-y

Therefore, f is onto. Hence, f is one-one and onto.

Ans:

Here, f :R—R is given as f(x) = x.

Suppose, f(x) = f(y),wherexy € R = x3=y?
Now, we need to show that x =y

Suppose, x #, their cubes will also not be equal.

X3 ;é y3
However, this will be a contradiction to Eq. i).
Therefore, x =y. Hence, f is injective.

equivalence relation.

Ans:

R is reflexive, as 2 divides (a—a) forall a €Z.
Further, if (a, b) €R, then 2 divides a - b.
Therefore, 2 divides b —a.

Hence, (b, @) €R, which shows that R is symmetric.
Similarly, if (a, b) eR and (b, ¢) €R, then a—b and b — c are divisible by 2.

Now,a—-c=(a-Db)+ (b-c)iseven.

Show that the function f :R — R given by f (x) = x® is injective.

.. (i)

Show that the relation R in the set Z of integers given by R = {(a, b) : 2 divides a— b} is an

So, (a—c) is divisible by 2. This shows that R is transitive.

Thus, R is an equivalence relation in Z,
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CHAPTER — 1: RELATIONS AND FUNCTIONS

MARKS WEIGHTAGE - 06 marks

Previous Years Board Exam (Important Questions & Answers

1. LetT be the set of all triangles in a plane with R as relation in T given by R = {(T1, T2) :T1
=~ T,}. Show that R is an equivalence relation.
Ans:
(i) Reflexive
Ris reflexive if Tt R Ty
Since Ty =T
.. Risreflexive.
(if) Symmetric
Rissymmetricif TiRT2 = T2RT:
SinceTy 2To= Toz2Ty
.. R is symmetric.
(iii) Transitive
Ris transitive if T R T2and TR Ts = T1R T3
SinceTi =z Tand T2 = Te = T1 = Ts
.. R is transitive
From (i), (ii) and (iii), we get R is an equivalence relation.

N1 nis odd

2. Letf:N — N be defined by f(n)= 2 for all ne N . Find whether the
E,if n is even

function f is bijective.
Ans:

N1 nis odd

Given that f: N — N be defined by f(n)= 2 for all neN.
E,if n is even

Let x, y € N and let they are odd then

f(x):f(y):XTJrl:yTJrl:x:y
If X, y €N are both even then also

f0)=fy)=2=7=x=y

If X, y €N are such that x is even and y is odd then
X+1 y
f(X)=—— and f(y)==
() == ()=

Thus, x = y for f(x) = f(y)
Letx=6andy=5

We get f(6):g:3, f(5) =
s f(x) =1f(y) butx =y ...(1)

So, f (x) is not one-one.
Hence, f (x) is not bijective.

S+l_g
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|X_1|r>

3. What is the range of the function f(x) = D
X_

Ans:
We have given f(x):M
(x-1)
(x=1), if x=1>0 or x>1
| x-1|=

—(x-1),if x-1<0 or x<1
(i) Forx>1, f(x)=2=D 4

(x-1)
.. _—(x=)_
(if) Forx <1, f(x)_—(x_l) =-1
.. Range of f(x):% is{-1,1}.

4. Let Z be the set of all integers and R be the relation on Z definedas R ={(a, b) ; a, b € Z, and
(a—Db) is divisible by 5.} Prove that R is an equivalence relation.
Ans:
We have provided R = {(a, b) : a, b € Z, and(a — b) is divisible by 5}
(i) As (a—a) =0 is divisible by 5.
. (a,a)eRVY aeR
Hence, R is reflexive.

(i) Let (a, b) eR

= (a—Db) is divisible by 5.
= — (b —a) is divisible by 5.
= (b — a) is divisible by 5.
- (b,a) eR

Hence, R is symmetric.

(iii) Let (a, b) eRand (b, c) €Z

Then, (a—Db) is divisible by 5 and (b — ¢) is divisible by 5.
(a—=Db) + (b —c) is divisible by 5.

(a—c) is divisible by 5.

- (a,¢c)eR

= R is transitive.

Hence, R is an equivalence relation.

5 LetA={1,23},B={4,56,7}andlet f={(1, 4), (2,5), (3, 6)} be a function from A to B. State
whether f is one-one or not.
Ans:
f is one-one because
f(1)=4;f(2)=5;1(3)=6
No two elements of A have same f image.

~ D
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6. Let A=R-{3}and B =R - {1}. Consider the function f : A —B defined by f(x) = (X;g] .

Show that f is one-one and onto and hence find f .
Ans:
Let X1, X2 €A.
_ X\ —2 X,—2
Now, f(x1) = f(x2) = =
-3 X,—3
= (% =2)(X, —3) = (X —3)(x, - 2)
= XX, —=3X —2X, +6 = XX, —2X —3X, + 6

= —3X, — 2X, = —2X%, —3X,

=X ="X=X=X
Hence f is one-one function.
For Onto

Let y:x;2:> Xy—3y=Xx-2
X—3

= Xy—-x=3y-2=x(y-1)=3y-2
3y-2
y-1
From above it is obvious that V yexceptl,ie., Vye B=R-{1} Ixe A

Hence f is onto function.
Thus f is one-one onto function.

=>X=

It f L is inverse function of f then f*(y) :# [from (i)]
y_

x+1,if x is odd .
7. Showthatf:N— N, givenby f(x)= " ) . is both one-one and onto.
x—=21if X is even

Ans:

For one-one

Case | : When x1, x2 are odd natural number.
(X)) =) = xitl=x2+1V X1, x2 €N
= X1 = X2

i.e., fis one-one.

Case Il : When x1, X2 are even natural number
Sf(x) =f(x2) =>x1-1=x2-1

= X1 = X2

i.e., f is one-one.

Case 11 : When xz is odd and x is even natural number

f(x1) =f(x2) =>x1tl=x2-1

= X2 — X1 = 2 which is never possible as the difference of odd and even number is always odd
number.

Hence in this case f (x1) = f(x2)

i.e., fis one-one,

Case IV: When x; is even and x is odd natural number
Similar as case Ill, We can prove f is one-one

For onto:

~f(x) =x+1if x is odd

=x-1ifxiseven
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= For every even number ‘y’ of codomain 3 odd number y - 1 in domain and for every odd number
y of codomain 3 even number y +1 in Domain.

i.e. f is onto function.

Hence f is one-one onto function.

Prove that the relation R in the set A ={5, 6, 7, 8, 9} given by R ={(a, b) : |a—D|, is divisible by
2}, is an equivalence relation. Find all elements related to the element 6.
Ans:

Here R is a relation defined as R = {(a, b) : |a— b| is divisible by 2}
Reflexivity

Here (a, a) eR as|a—a| =0 =0 divisible by 2 i.e., R is reflexive.
Symmetry

Let (a, b) eR

(a, b) eR= |a-Db] isdivisible by 2

—a-b =x2m=b-a =F2m

= |b—a| isdivisible by 2 = (b, a) eR

Hence R is symmetric

Transitivity Let (a, b), (b, ¢c) eR

Now, (a, b), (b, c) eR = |a-Db|, |b - c| are divisible by 2

= a-b =+2mandb-c =+2n

= a-b+b-c=x2(m+n)

= (@a-¢)=x2k [vk=m+n]

= (a-c)=2k

= (a—c)isdivisibleby 2 = (a,c) eR.

Hence R is transitive.

Therefore, R is an equivalence relation.

The elements related to 6 are 6, 8.

OBJECTIVE TYPE QUESTIONS (1 MARK)

1.

Let R be a relation on the set L of lines defined by I1R 12 if 11 is perpendicular to I, then relation R is
(a) reflexive and symmetric (b) symmetric and transitive
(c) equivalence relation (d) symmetric

Given triangles with sides T1 : 3,4, 5; T2 : 5, 12, 13; T3: 6, 8, 10; T4 : 4, 7, 9 and a relation R in set
of triangles defined as R = {(A1, A2) : A1 is similar to A2}. Which triangles belong to the same
equivalence class?

(@) T1and T> (b) T2and T3 (c) Trand T3 (d) Trand Ta.
Givenset A = {1, 2, 3} and arelation R = {(1, 2), (2, 1)}, the relation R will be

(@) reflexive if (1, 1) is added (b) symmetric if (2, 3) is added

(c) transitive if (1, 1) is added (d) symmetric if (3, 2) is added

Given set A = {a, b, c}. An identity relation in set A is
(8 R={(a b), (a )} (b) R={(a, a), (b, b), (c, ©)}
(c) R={(a a), (b, b), (c, ), (a c)} (d) R={(c, a), (b, a), (a, a)}

A relation S in the set of real numbers is defined as xSy = x -y + /3 is an irrational number, then

relation S is
(a) reflexive (b) reflexive and symmetric (c) transitive (d) symmetric and transitive
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Let R be a relation on the set N of natural numbers defined by nRm if n divides m. Then R is
(a) Reflexive and symmetric (b) Transitive and symmetric
(c) Equivalence (d) Reflexive, transitive but not symmetric

Let L denote the set of all straight lines in a plane. Let a relation R be defined by | R m if and only if
| is perpendiculartom foralll, m € L. ThenR is
(a) reflexive (b) symmetric (c) transitive (d) none of these

Let N be the set of natural numbers and the function f : N — N be defined by f(n)=2n+3 Vn e N.
Then fis
(a) surjective (b) injective (c) bijective (d) none of these

Set A has 3 elements and the set B has 4 elements. Then the number of injective mappings that can
be defined from Ato B is
(a) 144 (b) 12 (c) 24 (d) 64

Let f : R — R be defined by f (x) = x? + 1. Then, pre-images of 17 and — 3, respectively, are
(a) (pa {49 - 4} (b) {31 - 3}a (P (C) {41 _4}a (P (d) {41 - 41 {21 - 2}

For real numbers x and y, define xRy if and only if x —y + 2 is an irrational number. Then the
relation R is
(a) reflexive (b) symmetric (c) transitive (d) none of these

Let T be the set of all triangles in the Euclidean plane, and let a relation R on T be defined as aRb if
aiscongruenttob vV a,b € T. ThenR is

(a) reflexive but not transitive (b) transitive but not symmetric

(c) equivalence (d) none of these

Consider the non-empty set consisting of children in a family and a relation R defined as aRb if a is
brother of b. Then R is

(a) symmetric but not transitive (b) transitive but not symmetric

(c) neither symmetric nor transitive (d) both symmetric and transitive

The maximum number of equivalence relations on the set A = {1, 2, 3} are
(@)1 (b) 2 (c)3 (d)5

If arelation R on the set {1, 2, 3} be defined by R={(1, 2)}, then R is
(a) reflexive (b) transitive (c) symmetric (d) none of these

Let us define a relation R in R as aRb if a>b. Then R is
(a) an equivalence relation (b) reflexive, transitive but not symmetric
(c) symmetric, transitive but not reflexive (d) neither transitive nor reflexive but symmetric.

Let A = {1, 2, 3} and consider the relation R = {1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1,3)}. Then R is
(a) reflexive but not symmetric (b) reflexive but not transitive
(c) symmetric and transitive (d) neither symmetric, nor transitive

If the set A contains 5 elements and the set B contains 6 elements, then the number of one-one and
onto mappings from A to B is
(@) 720 (b) 120 (0 (d) none of these

Let A={1, 2, 3,...n}and B = {a, b}. Then the number of surjections from A into B is
(@) "P2 (b) 2" -2 (c)2"-1 (d) None of these
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20. Let f: R — R be defined by f (x) = l Then fis
X

(a) one-one (b) onto (c) bijective (d) f is not defined
21. Which of the following functions from Z into Z are bijections?
(@ fx=x (b)f(x)=x+2 ) f(x)=2x+1 df(x)=x2+1
22. Let f : [2, ©) — R be the function defined by f (x) = x> — 4x + 5, then the range of f is
@R (b) [1, =) (c) [4, ) (d) [5, =)
2x-1

23. Letf: N — R be the function defined by f (x) = and g : Q — R be another function defined by

g(xX)=x+2.Then(go f)% IS

@1 (b) 1 (c) = (d) none of these

2X:X>3

24. Letf: R — R be defined by T (X) ={X*:1<X<3 Thenf(-1)+f(2) +f(4)is
3x:x<1
@9 (b) 14 (©5 (d) none of these

25. Let the function ‘f” : N — N be defined by f(x) =2x + 3, x € N. Then ‘f " is
(a) not onto (b) bijective function (c) many-one, into function (d) none of these

26. A relation defined in a non-empty set A, having n elements, has
(@) n relations (b) 2 relations (c) n? relations (d) 2n? relations

27. 1f f (x) = x3 and g(x) = cos 3x , then fog is
(a) x3. cos 3x (b) cos 3x3 (c) cos® 3x (d) 3cos x5.

28. A relation R in human beings defined as R = {(a, b) : a, b human beings ; a loves b} is
(a) reflexive (b) symmetric and transitive (c) equivalence (d) neither of these

29. Consider the set A = {1, 2, 3} and R be the smallest equivalence relation on A, then R =
30. The domain of the function f : R—R defined by f (x) = Vx> —3x+2 is

31. The domain of the function f : R—R defined by f (x) = V4—-X* is

32. Consider the set A containing n elements. Then, the total number of injective functions from A onto
itself is

33. Let Z be the set of integers and R be the relation defined in Z such that aRb if a— b is divisible by 3.
Then R partitions the set Z into pairwise disjoint subsets.

34. Consider the set A = {1, 2, 3} and the relation R = {(1, 2), (1, 3)}. Risa relation.

35. Let the relation R be defined in N by aRb if 2a + 3b = 30. ThenR =
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36. Let the relation R be defined on the set A={1,2,3,4,5}by R={(a, b) : [a>-b? < 8. Then R is
given by

37. Let R be a relation defined as R = {(x, x), (v, ¥), (z, 2), (X, 2)} inset A={X, y, z} then R is
(reflexive/symmetric) relation.

38. Let A={1, 2, 3,4} and B = {a, b, c}. Then number of one-one functions from A to B are
39. If n(a) = p, then number of bijective functions from set A to A are

x—1
X—1|

40. Iff (x) = | , X(#1) € Rthenrange of ‘f " is
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CHAPTER - 2: INVERSE TRIGONOMETRIC FUNCTIONS
MARKS WEIGHTAGE - 02 marks

QUICK REVISION (Important Concepts & Formulae)

Inverse Trigonometrical Functions
A function f: A — B is invertible if it is a bijection. The inverse of f is denoted by f  and is defined as
fly)=x <f(x)=y.

& Clearly, domain of f = = range of f and range of f * = domain of f.

& The inverse of sine function is defined as sin"'x = 0 <> singq = x, where € [- n /2, /2] and
x e [-1, 1].

@ Thus, sin -1 x has infinitely many values for given x € [-1, 1]

@ There is one value among these values which lies in the interval [-n/2, = /2]. This value is called the
principal value.

Domain and Range of Inverse Trigonometrical Functions

Function Domain Range

sin~lx -1, 1] /2, /2]

cos lx [-1, 1] [0, ]

tan 'x (— oo, o) (-n/2, w/2)

cot lx (— o0, o0) 0, m)

sec lx (=0, =17 U [1, ) [0, m/2) U (n/2, 7]
cosec lx (=0, =11 U [1, ) [-m/2, 0) v (0, 1t/2]

Properties of Inverse Trigonometrical Functions

& sin(sinB) = 0 and sin(sin™x) = x, provided that —1< x <1 and —% <0 s%

& cos}(cos®) = 0 and cos (cos™ x) = x, provided that -1<x<1and 0<O <7

& tan~!(tan®) = 0 and tan(tan™! x) = x, provided that —o < x < o0 and —% <0 s%
& cot ~Y(cot0) = 0 and cot(cot  x) = X, provided that — oo < x <0 and 0 < 0 < .
& sec Y(secO) = 0 and sec(sec ! x) = x

& cosec ~(cosec) = 0 and cosec(cosec™ X) = X,

. L1 _ .oq1
& sin'x=cosect= or cosec'x=sint=
X X
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&=

1
cos*tx=sec*= or sec*x=cos*

X |~

X
_ 41 _ L1
tantx=cot*= or cottx=tant=
X X

. . _ L V1-x? L1 L1

sintx=cost41-x% =tan™ =cot™ =sec! —cosect=

1-x° X 1-x° X

) . PRV G LX . L1

costx=sinty/1-x* =tan™* =cott—=— =cosec™ =sect=

X 1-x? 1-x° X

L1 B PRV ENG
=cott==sect+1+x* =cosec™
X X

=cos™

X 1
V1+x? V1+x?

tan*x =sin™t
.- _ T
sint x+costx==,where—1<x<1
1 1 T
tan x+cot™ Xx=—,where—wo<x <
_ _ T
sec x+cosec 1x:?where x<-1or x>1

tan x+tan" y =tan™ {fi],if xy <1

tan‘1x+tan‘1y:n+tan‘1{x+y],if xy >1
1-xy

tan'x—tan'y= tan‘l( Xy ]
1+xy

sint x+sin™ y:sin‘l(x\/l— y? +y\/l— X? ),if X,y 20,x*+y*<1

sintx—sin'y :sin‘l(x\/l— y* — y\/l— X? ),if X, y=0,x*+y*<1

sin™ x+sin™ y:n—sin‘l(x\/l— Y2 + yy1-x2 ),if X, y20,x*+y*>1

sintx—sinty :n—sin‘l(x\/l— y? —y\/l—X2 ) if x,y=20,x*+y*>1

cos ' x+costy= cos‘l(xy—\/l— X% 1-y? ),if X, y>0,x*+y*<1
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& cos‘lx—cos‘ly:cos‘l(xy+\/1—x2w/1—y2),if X, y>0,x2+y?<1
& cos‘1x+cos‘1y:n—cos‘l(xy—\/l—xzwll—yz),if X,y>0,x2+y?>1

@ cos ™ Xx—Cos™ y:n—cos‘l(xyﬂ/l—xz\/l—yz),if X,y>0,x2+y?>1

& sin'(-x)=-sin"'x, cos'(-x)=m—cos"x

& tan'(-x)=-tan'x, cot(-x)=m—cot™"x

& Zsin‘lx:sin‘l(ZX\/l—xz), 2cos‘1x:cos‘1(2x2 —1)

2
@ 2tanx=tan™ 2X2 =sin™ 2X2 ~cost| 2 X
1-x 1+x 1+x

@ 3sintx= sin‘1(3x—4x3), 3cos ' x = cos™ (4x3 —3x)

_y3
@ 3tan*x = tan | X X2
1-3x
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CHAPTER - 2: INVERSE TRIGONOMETRIC FUNCTIONS

MARKS WEIGHTAGE - 02 marks

NCERT Important Questions & Answers

1. Find the values of tan™*(1) +cos‘1(—%j+sin‘1 (—%)
Ans:

Let tan‘l(l):x:tanx:lztanzzx=£where xe| -2 T
4 4 2 2

stan™(1)=

Let cos™ (—%) =y=C0SYy= —% = —cos% = COS(?T —%) = cosz?ﬂ (- cos(r —0) =—cosb)

=y =2?ﬂwhere ye[0,7]

Let sin™ 1 :z:sinz:—lz—sinzzsin s 7= —Zwhere ze| -2
2 2 6 6 2 2

6
sin‘l(—ij =T
2 6

~.tan™(1)+cos™ 1 +sin™ 1 :x+y+z:£+2—ﬂ_£
2 2 4

3 6
3 +8n-2r _9_71_3_71
12 12 4

2. Prove that 3sin™ x =sin " (3x—4x%),x € (—%%)

Ans:

Let sin? x=60 = x=sin@, then

We know that sin30 =3sin8 —4sin®6

.30 =sin"!(3sin @ —4sin® @) =sin " (3x - 4x%)
= 3sin x =sin'(3x - 4x?)

3. Prove that tan‘1£+tan‘1l - tan—ll
11 24 2
Ans:
Given tan‘1£+tan‘1l:tan—1l
11 24 2
2. 1
LHS = tan—lg_,_ tan—ll — tan—l {1124 [ tan_l X+tan_1 y= tan_l( X+Yy
11 24 27 1-xy
1124
48+ 77 125 125
—tan! _264 |_ tan 264 —tan 264 | _ tan_112_5 _ tan‘ll _RHS
14 264-14 250 250 2
264 264 264

)
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4. Prove that 2tan‘1%+tan‘1%:tan‘1E
Ans:
Given 2tan‘1£+tan‘1£:tan‘1§
2 7 17
2><1

LHS =2tan 2 4 tant 2 = tan™t 2 ftant s o+ 2tan x=tan™ 2X2
2 7 n (1 7 1-x

2
—tan 't tantlotant 2yt
1 7 3 7
4
4 1
377 X+y
—tan| 37 ctan x+tany =tan™
1_51 1-xy
37
28+3 31
Ctan | 2L [Cgant| 2L | Zgant 3L Rus
4 17 17
21 21
2
5. Simplify : tan‘lM,x;tO
Ans:
Letx=tan 0, then 0 =tanx ..................... (i)
2 2 2
tan-: 1+Xx 1:tan'1 1+tan“ @ l:tan‘l sec 6 -1
tan o tan @
1 1-cosé
a1 3800 1| c0sO T | pt| _cosO
tan @ sin@ sing
cosf cosd
in2 ? °-1—0039:23'n2€
,(1-cosé ) 2sin 2 ' 3
=tan e =t i 0 0
Sin 2sin_cos and sin@ =2sin—cos—
2 2 2
sing
=tan’ 2 | _tanttan2 =% ~Lianx [using (i)]
0 2 2 2
CoS
2
o L1
6. Simplify : tan | x>1
2
X -1
Ans:
Letx=sec 0, then O =sec™X .............evennee. (i)

L tan ! =tan™ !

1
VX2 -1 Vsec? 01 Jtan®é
Ctan it o tan " (cotd) = tan*| tan (2—9] .+ tan (2—9] =cotd
tan @ 2 2

tan™
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10.

=Z_9 :%—sec‘1 x  [using ()]

2
. . _1[ cosX—sin X
Simplify ;tan™| —/————= |, 0<x<7x
COS X +Sin X
Ans:
COSX Sinx

tan_l(COSX-—sH1XJ::tan_l COSX__COSX

COS X N sin x
COSX COSX

COS X +5Sin x

(inside the bracket divide numerator and denominator by cos x)

—tan™ 1-tanx —tan"| tan| Z—x -- tan
1+tanx 4 4

== _x
4
2
Simplify:tanl sin”™ 2XZ+cos‘11 y2
2 1+x 1+y
Ans:

2

+ X2

tan = sin"* 2X +cos‘11_—y2 | x|<Ly>0 and xy<1
2 1 1+y

2

{ 2tan "t x =sin™
1+ X

]|X|<l,y>0 and xy<1

and 2tan™'y=cos™

= tan %[(2 tan x+2tan™ y)} = tan E.Z(tan‘1 X+ tan™ y)} = tan(tan " x +tan' y)

= tan (tan‘1 (1)( ~y D ( tan x+tanty = tan‘l( X+
—X.y

X4y
1-xy

Find the value of cos™ (cos%rj .

Ans:

cos (cos %T] =cos (cos(Zn —%n Where%T [0, 7]

c.cos (cos %T] =cos™ (cos(%n = %T (. cos(2 —0) =cos6)

Prove that cos‘lE+sin‘1§ :sin‘1§
13 5 65

Ans:
Given cos‘lE+sin‘1§:sin‘15—6
13 5 65

Let cos‘lE:x:>cosx=E

13 13
. 12\ 25 5
ssinx=+1-cos’x = [1-|=| = | ===
\ (13] V169 13
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. 15
= X=SIn"—

LHS =cos™ E+sm §_5|n i+sm

5

13
5
2 T ]|
sin™ 13 13 ] |: sin™ x+siny =sin~ (x\/ y? +yv1-x
(5 /16 /14 ( 4 3 12]
=sin™t| —,|=— —X— =X
13 25 169 13 5 5 13

=sin™* 20 =4 36) sint— %6 _ = RHS

65 65 65

11. Prove that tan‘lﬁ:sin i+cos 13
13 5

Ans:

RHS =sin™ 19 +cos‘1§

Let sin™ i_x:smx_ 5

/ /144
S.COSX=+/1-sin’x =, [1-
169 13

:>tanX:ﬂ Q—E:x—tan
cosx 12 12
13

Let cos E_y:>cosy_§

5
3 6
ssiny=,/1-cos’y =, [1- E

n c 4
:tanyzsl—xzéz—: y=tan"—
cosx 3 3

5

then the equation becomes tan‘1§ =X+Y

—tant 23 _gant > +tan‘1£
16 12
5.4
RHS = tan " > +tan ' % = tan | 12_3_ tan‘1x+tan‘1y=tan‘1 X+y
12 3 12 4 1-xy
12 3
15+48 63
_tan-i| 36 |_ianc1| 36 63
= tan 2 =tan”| 73 =tan™ = LHS
36 36

12. Prove that tan‘1%+tan‘1£+tan‘ll+tan‘1%

i
4
Ans:
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LHS = (tan‘1£+tan‘1 l]+(tan 11 Z+tan l]
5 7 3 8

1.1 1.1
—tan'| 2T | +tan? 3.8 ctant x+tany =tan™ X+y
11 11 1-xy
57 38
745 8+3 ) (u
—tan~t| 35 1| _24 | _¢an-1| 35 1| 24
= tan 1_i +tan 1_i tan 0 +tan 2
35 24 35 24
=tan! 12 +tan™ E =tan E +tan™ 11
34 23
6 11 138+187 325
Ctant| 1723 | _on 391 _tant| 391 |_ T
=tan 6 11 tan =tan™ 35 |~ tan” (1) 1 RHS
17 23 391 391
13. Prove that cot™ VL+sin X +1-sinx 5
Jl+sinx —J1-sinx ] 2°
Ans:
Given cot™ \/1+s!nx+\/1—s!nx ZE,XE(O,EJ
Jl+sinx —+/1-sinx | 2 4

J1+sinx —+/1-sin x
J14sin X ++/1-sin x y J14sin X ++/1-sin x
J1+sinXx —v/1-sinX  /1+sin X ++/1-sin x
- - 2
(‘/1+3'” X ++/1-sin X) — ot [1+sin X +1—sin X+ 2y/1—sin” x ]

2 2 . N
(\/1+sinx) —(\/1—sinx 1+sinx—=1+sin X

LHS — Cot_{\/1+sin X ++/1-sin x]

=cot™

=cot™

_ cot™ 2+ 2C0S X _ cot™ 2(1+cosx) _ cot™ 1+cosx
sin x 2sin x sin x
2cos? >
—cot?t| — 2 (-.'1+cosx=2coszg and sinx=25in§cos§j

Zsinicos5
2 2

X
cos—
=cot™ 2 ::cot‘l(cotijzizRHS
sini 2 2
2

14. Prove that tan‘{

\/1+_x—\/l—_x]_;r 1

—=——~ |==->cos'x
1+x+1-x) 4

Ans:
Let x = cosy=> y = cos ' X

)

] (by rationalizing the denominator)
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2COSX—

2sin -
2

y

LHS :tan_l[\/1+cosy—\/1—cosy]:tan_l 2

J1+cosy +4/1-cosy

(-.-1+cosy:2c03232/ and 1-cosy =2sin’ ;’]

y

COS— y

—sin =

cosl+sinl
2 2

=tan

=tan!
1+tan y
2

o)

Solve for x: tan*2=X = L tzn1 X,(x>0)
1+x 2

1-tanx

15.
Ans:

Given tan1=X =Lt X,(x>0)
1+x 2

= 2tan™ =tantx

1+x

2(1—x)

1 1+ X
2
1_(1—x]

1+ X
2(1—x
1+ X
(1+x)? - (1-x)*

(1+ x)?
2(1-X)(1+X) ] tany
2]: tan™ x

(1+x)* - (1-x)
_ 2 _ 2
[ 20=x )]ztan‘lx :tan‘l(lzx )ztan‘lx

= tan =tan* x { 2tant x = tan‘l(

= tan™ =tan x

= tan™

= tan™

1+2X+ X2 142X —X

= tan

2(1-x%)
4x X

1-x?

2X

=

= X 7
Solve for x: 2tan'(cos x) = tan*(2cos ecx)
Ans:

Given 2tan*(cos x) = tan™"(2cos ecx)

16.

2C0S X

= tan™ :
1-cos® x

2C0S=+2sin=
2 2

1+tan x

] = tan " (2 cos ecx) { 2tan x = tan‘l(1 . ﬂ
—X

y

1-tan2
1
- 2 |_tgn tan(z—ljzz——cos‘lx

=

1
=X=1-X=2x"=1=3x> = x° ——:x +_

NE

{ x>0 given, so we do not take x =—

3

2X
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17.

18.

19.

2 2
=3 tan‘l( _cozs Xj =tan™ (—]
sin? x sin x

2.C0S X 2 COS X
= =

-2 - . - :1
SIN® X SIN X SIn X

:cotx:lzcotx:cot%:x:%

Solve for x: sin™(1-x)—2sin"' x :%
Ans:

Given sin™(1- x)—Zsin‘lx:%
:—Zsin‘lx:%—sin‘l(l—x):—Zsin‘lx:cos‘l(l—x)
- _1 _1 ﬂ
['.-sm (1—x)+cos (1—x):5}

= cos(-2sin " x) =1-x
= cos(2sin ™ x) =1-x [ cos(~x) = cos x|
=1-x [ cost:l—Zsinzx}

= 1-2sin? (sin‘1 X

)
:>1—2[sin (sin™* x)}2 =1-x

—=1-2x*=1-x=2x*-x=0
= X(2x-1)=0=x=0 or 2x-1=0

=x=0 or x:l
2

1 . . .
But x == does not satisfy the given equation, so x = 0.

Simplify: tan™ {5]—tan‘1 ( XZ y]
y X+Yy

Ans:
X1
Given tan‘l{ij—tan‘l(x_y] :tan‘l(ij—tan‘1 y
y X+ y X q
y
=tan’ (5]— tan‘l(ij—tan‘ll tan x—tan™ y:tan‘l( Xy ]
y y 1+x.y
—tant1=2
4
Express tan™ COS_X T cx<Zinthe simplest form.
1-sinx 2 2
Ans:
Given tan™ COS_X ,—£<x<£
1-sinx 2 2
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20.

21.

22,

2 X G2 X cos > +sin > |[ cos X —sin X
cos : sin ) B ( 5 > > >

=tan! =tan

X . ,X X . X 2
cos? = +sin? = —2cos - sin - X _sinX

'.‘1—COSX=COSZ——SII’] — sm +COS ——l and sinx= Zsm COS
2 2’ 2 2 2 2

X . X X
COS—+SIn— 1+tan — T X .
=tan! — =tan ‘ =tan‘1tan(—+—]=—+—
COS——sin= l1-tan— 4 2 4 2
2 2 2
] ] 1 1
Simplify : cot | x]>1
VX2 -1
AnNs:
Letxzsece,thene—SeC‘1 TORRPRRPIN ()
1 1
cott —— =cott'——— =cot™

Ix2-1 \/sec 06— Jtan’ 6

=cot™ ﬁ =cot*(cotd) =6 =sec™ x
an

Prove that sin‘lg—sin‘1 8 _ cos‘18—4
5 17 85

Ans:

Let sin‘lg: X and sin‘liz y
5 17

Therefore sinx = E and siny =

Now, cosXx =+/1-sin®x = /1 / —_5 :
and cosy =4/1-sin’y = /1— % =

4 15 3 8 60 24 84
We have cos(X—Yy)=C0SXCOSY+SiNXSiNy=—X—+—x—=—
517 5 17 8 85 85
, 84
= X—-y=C0S" —
85
13 18 , 84
=sin™" =—sin =C0S~ —
5 17 85
Prove that sin‘lg+cos 14 —+tant— 63 =7
13 5 16
Ans:

Let sin‘lg: X, cos 2 = y and tan‘lg: z
13 5 16

Then sinx:E, cosy:f and tanz:@
13 5 16
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: / 12V [ 144 5
Now, cosx=+/1-sin’x=,1-|=| =, 1-— ==
(13] 169 13
2
and siny =,/1-cos’ y = 1—(£] = fl_EZE
5 25 5
12

3
:tanx:ﬂzﬁzE and tanyzsm—y=§=E
cosx S5 5 cosy 4 4
13 5
12 3 48+15 63
tan x+tany 5 4 20 20 63
tan()H_y)_l—tanx.tany_1_12.3_ 3% 16 16 tanz
5 4 20 20

= tan(x+y) =—tanz = tan(-z) = tan(z — z)
>X+y=m-12
=>X+y+z=7x
. .12 L4 63
=SsIn"—+cCo0S —+tan"—=r
13 5 16

acos x—bsin x
bcos x+asin x

23, Simplify: tan‘l( j,if %tanx>—1

Ans:
acos x—Dbsin x

tan - acosx—bsinx) ot b cos X
bcos x +asin x bcos x +asin x

b cos x

E—tan X a a
=tan™ - |= tan™ ——tan"*(tan x) = tan"* — — x
1+Btan X b b

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 25 -




CHAPTER - 2: INVERSE TRIGONOMETRIC FUNCTIONS

MARKS WEIGHTAGE - 02 marks

Previous Years Board Exam (Important Questions & Answers

1. Evaluate : sin {E—sin‘l (_lﬂ
3 2

Ans:

an| -5 (-3)] o0l 5-(-5)

. T T . T
=sin| —+—|=sin—=1
[3 6} 2

2. Write the value of cot (tan™*a + cot™a).
Ans:

cot (tan “a+cot? a) - cot (% —cotta+cot™ aj - cot% -0

3. Find the principal values of cos™ (cos%rj .

Ans:

1 r) s
Ccos COS— |=CO0S COS| 7 +—
6 6

=cos™ (—cos%) =cos™ (—EJ -2 5

4. Find the principal values of tan‘l(tan 3%]

AnNs:

tan ! (tan 3—”] =tan* (tan (ﬂ' —En
4 4

—tan!| -tanZ |=tan ' (-) =—2
4 4

1 2
5. Prove that: tan £+£cos‘12 ttan| E-Zcost? _2
4 2 4 2 a

b b
Ans:
LHS = tan £+£cos‘12 +tan E—lcos‘12
4 2 b 4 2 b
T 1 a T 1 a
tan — +tan| —cos— tan = —tan| —cos™* —
4 2 b 4 2 b

1—tan” tan Ecos‘1E 1+tan * tan 1cos‘laj
4 2 b 4 2 b
1+tan Ecos‘1E 1—tan 1cos‘l‘a]
~ 27" b 2" b
1—tan (1cos‘1a] 1+ tan (1cos‘1 aj
2 b 2

b
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2 2
1+ tan Ecos‘1E +|1-tan 1cos13
2 b 2 b
1—tan® (1 cos* aj
2 b
2+2tan? 1cos‘1E 2 1+tan2(1cos‘1a]
27" b)) 27" b
1—tan® Ecos‘1E 1—tan?® 1cos‘13
2 b 2 b

2 2

2_2
a

cos?2 lcos‘1E cos| costd| 2 @
2 b b b

6. Prove that sin‘1£+sin‘1i+sin‘1 -
5 13 65 2

Ans:
. .4 . 5 116 7
sint = +sin —=+sin —
5 13 65 2
.44 .5 7z _116 4,16
=sin" —+sin"—=—-sin =C0S " —
5 13 2 65 65

Let sin‘1£ =xand sin‘li =y
5 13

Therefore sin x _f and siny = 5

Now, cosXx =+/1-sin®x = /1 / __6
and cosy =4/1-sin’y = [1— = J1- 2
13 144 13

We have cos(X+ Yy) =C0SXC0SYy— SInXSIny——xE—ﬂ 5 _36_20_16

513 5 13 65 65 65

16

= X+Yy=C0s" =

65
.44 .5 , 16
=sint=+sin™ = =cos™" —
5 13 65

7. Prove that tan‘1£+tan‘1 2 —icos‘1§
4 9 2 5

Ans:
LHS = tan‘1%+tan‘1—

1.2 9-+8 i
—tanll 4 9 |_4ant| 36 | _tan-t| 36 .. tan-1 1y _tant| XY
= tan 1_13 =tan “7 tan u (.tan X+tany = tan (1—x.y]]
4°9 36 36
:tan‘lg—tan‘llzl 2tan‘1£
34 2 2
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1 2
1 1_(2] 1 -3 1-x2
==cos™ _|=Zcost| —2 s 2tan x=cos ™ -
2 e 2 1.1 1+x
2
3
-1 4 13
==cos™| & |==cos™==RHS
5 5
4

8. Prove that tan™

X :icos‘1 (1_—X]x €(0,2)
2 1+ X

Ans:

LHS =tan™ :%(Ztan‘lx/;)

2
1—(/x 2

Lot —( )2 {.-Ztan‘lx:cos‘l(—l Xzﬂ

2 1+(\/;) 1+ X
:icos‘1 1- Xj RHS

2 1+x

4

9. Prove that 9—ﬂ—gsin‘l(ljzgsin‘1 22
8 4 3
AnNs:

LHS_g—ﬂ—gs n‘11 9 7T—sin‘1l :gcos‘1l
8 4 3 4 2 3 4

11 1
Let cos ——x:>cosx——:smx—\/l cos? X

-8

= X =sin" (\/_]:cos 1—S|n‘1(2\/_]
3 3

.'.gcos‘ll:gsin‘1 & = RHS
3 4 3

10. Find the principal value of tan™ /3 —sec™(-2)
Ans:
tan ™" v/3 —sec™(-2)

=tan! (tan Ej —sect (—sec E]
3 3
Vs 1 T T _
== —sect|sec| T—= | |==—sec
3 { ( 3n 3

T 27 T

3 3 3

1( 271]
seC—
3
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11. Prove that : cos(sin‘1§+cot‘1 E] __8
5 2) 513

Ans:

Let sin‘lg: X and cot‘1§= y
5 2

Then sin x :§and coty :§

5 2
. / 3y [ 9 [16 4
Now cosx=+/1-sin’x=[1-|=| = 1-—=[—=—
(5j 25 V25 5
1 1 1 1 2

and siny = = = = =
J1+cot? y \/ (3)2 \/1 9 \/E V13
45 M Ve
2

3
= C0SYy=—=

V13

LHS =cos(x + y) = cos xcos y —sin xsin y—fx 3 —Ex
5 (13 5 V13

12 6

6
513 5/13 513

RHS

Write the value of tan (Ztan‘1 %)

Ans:

Let 2tanLox=tan's=Xoan X2l

5 5 2 2 5

X 1

2tan— 2x=
tan(Ztan‘ll]:tanx: Zx: 52:3x§:£
1—tan2E 1_(1j 5 24 12

5

12. Find the value of the following: tanl sin! 2X2 +CO0s
2 1+x 1+

Ans:
Let x=tana and y=tanf=a=tan'x,f=tan'y

2
tan%{sin‘1 2)(2+cos‘1—1 y}

41—y

2

2 H

| x]<l,y>0 and xy<l1

1+ X 1+y°
_ 2
~tan 1 |sin —Ztanza reos izt f tan2 b
2 1+tan“ o 1+tan® B
_ 2
:tani[sin‘l(sin 20)+cos(cos2B) | |-sin 2a:_2tan2a and cosZﬁZ_1 tanzﬁ
2 1+tan‘ « 1+tan® B
2 l1-tana.tan . 1—xy
13. Write the value of tan™ {Zsin (2 cos* ?]:l
Ans:
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14.

15.

16.

tan‘{Zsin(Z cos™ ?]:l
=tan™ {Zsin (Z%H =tan™ {Zsin (%ﬂ =tan™ {ng}

—tant3=2
3

4-7
3

Prove that tan lsin‘lg -
2 4

Ans:

13

Let sin~ —:oc:>sinoc=§
4 4

2tan & 3
3—2:— l: sin2a =

2tana }
1+tan? %
2

1+tan’a

—3+3tan? L =gtanL = 3tan? L —8tan L +3=0
2 2 2 2

a 8+64-36 8++/28

= tan—
2 6 6
:>tang:8i2\/7 :>tang: 4iﬁ
6 2 3
— tan isin‘1§ = 4-\7
2 4 3

If y=cot™ (\/cos x)—tan‘l(\/cos x) , then prove that siny = tanzg
Ans:

y:cot‘l(\/ﬁ)—tan‘l(m)
= yzg—tan‘l(\/ﬁ)—tan‘l(\/@)=%—2tan‘1(\/ﬁ)

1- 1-x?
=y= E—COS_l cos X »2tant x=cos™ X2
2 1+cosx 1+x

. _1(1—cosx]
= y=sin
1+cosx
=2
. 1-cosx 2SN 2 2 X
=siny= = =tan“—
1+cosX 5oz X 2

If sin (sin‘1%+cos‘1 x] =1, then find the value of x.

Ans:

] .1 _ . a1 _ .
sm(sm 1g+cos 1szl = sin 1g+cos Lx=sin™1

.41 _ T . .1 7 B . 1
=sint=+cos x="=sint=="—costx=sintx —=x==
5 2 5 2 5
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5.2

17. Prove that 2tan‘1£+sec‘1—+2tan‘1£:£
5 7 8 4
Ans:
52 L1

LHS = 2tan‘1l+sec‘1—+ 2tan™ =
5 7 8

L 15V2 2(tan‘11+ tan ™ lj 25V2
5 8 7

:Ztan‘1£+2tan‘1—+sec =" +sect——
5 8 7
14_1 2
—2tant| 28 |itan? ﬂ -1
11 7
1-=.=
58
8+5
—2tant| —40_ |itant @—1
40
13
—2tant| 40 |4 tan i=2tan‘1(E]+tan‘1l
39 \49 39 7
40

=2tan 1 + tan‘ll =tan™*
3 7

(s
—32 ftant s s 2tan x=tan™ (2_)(2]
( 7 1-x

(1
3
2 2
—tant| -3 +tan‘1£=tan‘1 3 +tan‘1£=tan‘1(g><g]+tan‘1l
1L 7 8 7 38 7
9 9
3.1
ctan St iotnt| 4T tanx+tanty=tan| 7Y
4 7 131 1-xy
4’7
21+4 §
—tan-t| 28 | _tant| 28 | _tan-i1_ T
=tan 1_3 tan é tan™1 2
28 28

18. If tan' x+tan'y :% then write the value of x + y + xy.
Ans:
tan‘1x+tan‘1y:%

—tan | Y ST XY g T
l1-xy) 4 1-xy 4

=>X+y=1-xy=x+y+xy=1
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OBJECTIVE TYPE QUESTIONS (1 MARK)

1. Which of the following corresponds to the principal value branch of tan~x?

T T T T T T
a) | —=,— b) | ——,= c) | ——=,=|-{0} (d)(o,
()(22] ()[22} ()(22]{}0( )
2. Which of the following is the principal value branch of cos™x?
(a) [—%ﬂ (b) (0, m) - {%} (0) (0, m) (d) [0, 7]
3. Which of the following is the principal value branch of cosecx?
T T T T T T T
a) |-—,=| -{0 b) [0, ] - 1= C) | —=,= d|-=,=
()_22_ {0} (b) [0, ] {2} ()[22} ()(sz
4. The principal value branch of sec™x is
T T T T T
a) |——=,=| - {0 b) [0, 7] — 1 = 0, d|[-=,=
()_22_ {0} (b) [0, ] {2} (c) (0, m) ()(sz
5. One branch of cos™ other than the principal value branch corresponds to
@2 o tr2x- %) @0 (@ [2r, 3]
6. The value of sin™ (003(43?”]]
3 —Ir Vg Vg
a) 2% ) c) = d) —=
@ (0) — ©) 15 @ -7
7. The principal value of the expression cos™ [cos (- 680°)] is
2r -2 34r Vg
a) — b) — c) — d) —
(a) 5 (b) 5 (c) 9 (d) 5
8. The value of cot (sin™x) is
V1+x? X 1 V1=
(a) (b) (c) - (d)
X 1+ X% X X
9. Iftan’ix = %for some X € R, then the value of cot™x is
Vg 2r 3 Az
a) — b) — c) — d) —
(a) c (b) c (c) c (d) c
10. The domain of sin* 2x is
11
@10,1 )11 @33  ©r22
11. The principal value of sin‘{—?] is
2r Vg Ar S5r
a) -2 b) - = c) — = d) 2=
(a) 3 (b) 3 (c) 3 (d) 3
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12. If 3tan™ x + cot™ x = &, then x equals
(8) 0 (b) 1 (©) -1

13. The domain of the function cos™ (2x — 1) is

(@) [0, 1] (b) [-1, 1] (© (-1, 1)

14. The domain of the function defined by f (x) =sin™ x—11is

15. If cos (sin‘1§+cos‘1 x]: 0, then x is equal to

@

(d) [0, =]

(d) none of these

1 2
a) — b) = c)0 d)1
(a) c (b) c (c) (d)
16. The value of sin (2 tan™ (0.75)) is equal to
(a) 0.75 (b) 1.5 (c) 0.96 (d) sin 1.5
17. The value of sin™! (cos(?’%ﬂn is
3 —Ir Vs -
a) — b) — c) — d) —
@ (0) — © 15 @ 3
18. The value of cos™ (00337”] is
T 3 S5r 1
a) — b) — c) — d) —
@2 0 7 © O
19. The value of the expression 2 sec™ 2 + sin‘lé is
T 5 1
a) — b) — c) — d)1
(a) 5 (b) 5 (c) 5 (d)
20. If tan™t x + tan"ly = 4?” , then cot™ x + cot™! y equals
V4 2r 3
a) — b) — c) — d
(a) c (b) c (c) c (d)=n
2
21.If sin‘l( Zazj+cos‘1 1—a2 = tan‘l(izj, where a, x € ]0, 1, then the value of x is
l+a l+a 1-x
a 2a
a)0 b) — c)a d
(a) (b) 5 (c) (d) o
22. The greatest and least values of (sin"2x)2 + (cos™x)? are respectively
51? 7’ T - 7’ 7’
a and — b) — and — c) — and d) — and 0
(@) Zp-and 0 7 ad 5 @7 @7
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23. Let 0 = sin™* (sin (- 600°), then value of 0 is

Vs Vs 2r -2

(a) 3 (b) 5 (c) 3 (d) 3
24. The domain of the function y = sin™! (- x?) is

(@) [0, 1] (b) (0, 1) (c) [-1, 1] (d) o
25. The domain of y = cos™ (x? - 4) is

(@) [3.5] 0.7 (©[-5~3]N[V5.3] (@ [-5,~3]|U[V3.V5]
26. The domain of the function defined by f (x) = sin“x + cosx is

(a) [-1, 1] (b) [-1,m+1] (€) (—20,0) (d) o
27. The value of sin (2 sin™? (0.6)) is

(a) 0.48 (b) 0.96 (c)1.2 (d)sin 1.2

28. If sint x +sinty = > then value of cos™ x + cos™ y is

V4 2
(a) > (b) = ()0 (d) 3

29. The value of tan (cos™ g + tan‘li) is

19 8 19 3
a) — b) — c) — d) —
@ % ) 5 © OF
30. The value of the expression sin [cot™ (cos (tan™ 1))] is
1 2
a)0 b) 1 c) — d \/:
(a) (b) (c) 7 (d) 3
. 1
31. The equation tan™x — cot™*x = tan"t—= has
| N
(a) no solution (b) unique solution  (c) infinite number of solutions (d) two solutions

32. If 0. <2 sin'x + cos™x < B, then

(a)a:%,ﬁ:% (b)ya=0,p=n (c)a:%,ﬁz% (d)a=0,p=2n

33.I1fcost o+ cos? B+ costy=3m, thena (B+7y)+ B (y+a)+y(a+p)equals
(@) 0 (b) 1 (c) 6 (d) 12

34. The value of tan? (sec™'2) + cot? (cosec™3) is
@) 5 (b) 11 (c) 13 (d) 15

35. The number of real solutions of the equation +/1+cos2x = /2 cos™(cos x) in [%n} IS
(@) 0 (b) 1 (€) 2 (d) Infinite

Ne

36. The principal value of cos™x, for x = X §

37. The value of tan sin% is
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38. The value of cos™ cosl%ﬂ is

39. The value of tan™ tan% is

40. The value of tan (tan~}(- 4)) is
41. The value of tan2+/3 —sec (-2) is

NE

42. The value of sin™* (cos (sin‘173)) is
43. The value of sec(tan‘1 %) is
44. The value of sin 200t‘1_—5 is
12
45, The principal value of 003‘1(—%] is

46. The value of sin‘l(sin 3?”] is

47. 1 cos (tan™* x + cot+/3) = 0, then value of X is
48. The set of values of sec™ (%) is

49. The principal value of tan+/3 is
14 .
50. The value of 003‘1(c037”j is
51. The value of cos (sin™ x + cos™ x), [x| < 1 is

3

sl -1
52. The value of expression tan (sm X;COS X] ,when x = - is

2

53.Ify=2tant x + sin‘l( 2X
1+Xx

j for all x, then <y<

X—y
1+xy
55. The value of cot™ (—x) for all X € R in terms of cot™*x is

54. The result tan™x — tan™!y = tan! is true when value of xy is
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CHAPTER - 3: MATRICES

MARKS WEIGHTAGE - 05 marks

NCERT Important Questions & Answers

1. If a matrix has 18 elements, what are the possible orders it can have? What, if it has 5
elements?
Ans:
Since, a matrix containing 18 elements can have any one of the following orders :
1x18,18x1,2%x9,9%x2,3%x6,6x3
Similarly, a matrix containing 5 elements can have order 1 x 50or 5 x 1.

2. Construct a 3 x 4 matrix, whose elements are given by:
(i) &j = > [=3i +j| (i) aj=2i—j

Ans:
(i) The order of given matrix is 3 x 4, so the required matrix is

8 &, a3 ay
1, .. .
A=|ay a, 8y a8y | ,whereaj = E|_3|+J|
a31 a32 a33 a34 3xd
Putting the values in place of i and j, we will find all the elements of matrix A.

1 1 1 1
==|-3+1]=1, a, ==|-3+2|==, a,==|-3+3|=0
a; 2I =1 a, 2| | 5 s 2| |

1 1 1 5 1
a14:E|_3+4|:Ea a21:E|_6+1|:E’ a22:§|_6+2|:2

1 3 1 1

323:E|—6+3|:E, a24:E|—6+4|=l, a3125|—9+1|:4

1 7 1 1 5
=—|-9+2|=—, =—|-9+3|=3, =—|-9+4|=—
=192k, =71 9+3k3 2y =19+l

1 1ol

2 2

. - 5 3
Hence, the required matrix is A= > 2 > 1
4 1 3 2
L 2 2_3><4

8, &, &5 8y
(if) Here, A=|a, a,, a,, a, | ,whereaj=2i-]

a31 a32 a33 a34 3xd

8.11:2—121, 8.12:2—220,
a;z=2-3=-1, auu=2—-4=-2,
an=4-1=3, an=4-2=2,
axn=4-3=1, ax=4-4=0
a=6—-1=5, A =6—-2=4,
azz3=6—-3=3and amu=6-4=2
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10 -1 -2
Hence, the required matrixis A=|{3 2 1 0
54 3 2

3x4

-b 2 -1 5
3. Find the value of a, b, ¢ and d from the equation: a a+c —
2a-b 3c+d 0 13

Ans:
- 2 -1
Given that a-b a+ce = g
2a-b 3c+d 0 13

By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get

a-b=-1 (i)
2a-b=0 ... (ii)
2a+c=5 ... (iii)

and3c+d=13 ...(iv)
Subtracting Eq.(i) from Eq.(ii), we geta =1
Putting a = 1 in Eq. (i) and Eq. (iii), we get
l-b=-1land2+c=5
= b=2andc=3
Substituting ¢ = 3 in Eq. (iv), we obtain
3x3+d=13=d=13-9=4
Hence,a=1b=2,c=3andd =4,

2
4, FindXandY,ifX+Y= > 9}andX—Y:B 6}

10 -1
Ans:
5 2] [3 6
(X+Y)+(X—Y):{0 9_+{0 _J
F ﬂ 1F ﬂ
=2X = =X ==
0 8 20 8
o4
=X =
0 4
5 2 3 6
Now, (X +Y)—(X —Y):{O 9}—{0 _J
F —ﬂ 1F —q
=2Y = =>X=—
0 10 210 10
o)
=Y =
0 5

5. Fi_nd the vqlue_s of x a_md_y from the following equation:

X 5 3 4 7 6
2 + =

|7 y=-3] [1 2] |15 14]
Ans:

[x 5 ] [3 -4] [7 6]
2 + =

|7 y=-3] [1 2] |15 14]

2x 10 3 4 7 6
= + =
14 2y-6| |1 2 15 14
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{2x+3 6

15

2y—4}:

7 6
15 14

or2x+3=7and2y-4=14
or2x=7-3and 2y =18
4 18
orx=—andy=—
2 2
i.e.x=2andy=09.
-1 3 5
6. Find AB, if A= 0 and B = .
0 2 0 0
Ans:
0 -1||3 5 0 0
We have AB = =
0 240 O 0 0
Thus, if the product of two matrices is a zero matrix, it is not necessary that one of the matrices is a
zero matrix.
1 2 3
7. If A=|3 -2 1/|,thenshowthat A>-23A-401=0
4 2 1
Ans:
1 2 3|1 2 3| |19 4 8
A=AA=3 -2 1|3 -2 1|=|1 12 8
4 2 1|4 2 1| (14 6 15
1 2 3{/19 4 38 63 46 69
So,A’=AA’=|3 -2 1|1 12 8 |=|69 -6 23
4 2 1|14 6 15| |92 46 63
63 46 69 1 2 3 1 00
Now, A’ ~23A—-401 =|69 -6 23|-23|]3 -2 1|-40/0 1 O
92 46 63 4 2 1 0 01
(63 46 69| [-23 -46 —69] [-40 O 0
=69 -6 23|+ 69 46 -23|+| 0 -40 O
192 46 63| |-92 -46 -23 0 0 -40
[63-23-40 46-46+0 69-69+0
=| 69-69+0 -6+46-40 23-23+0
| 92-92+0 46-46+0 63-23-40
0 0O
=0 0 0(=0
10 00
2 -1 |10
8. If x| _|+y = , find the values of x and y.
3 1 5
Ans:
2 -1{ (10 2X—Y 10
X| _|+Y = = =
3 1 5 3X+y 5
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10.

11.

By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get

2x—y =10 ...(I)

and 3x +y =5 ...(ii)
Adding Egs. (i) and (ii), we get

5x=15 = x=3
Substituting x = 3 in Eq. (i), we get

2x3-y=10=>y=6-10=—4

6 4
Given 3 Y + Xy , find the values of x, y, z and w.
Z w -1 2w z+w 3

Ans:
By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get
X=X+4 = 2Xx=4 = x=2
6+ X
and3y=6+x+y= 2y=6+x = y:T
Putting the value of x, we get

_6+2_8_,
2 2
Now, 3z=-1+z+w,22=-1+w
-1+w .
7= (]
, (i

Now, 3w=2w+3 = w=3
Putting the value of w in Eq. (i), we get
-1+3 2
= = —=
2 2
Hence, the values of x, y, zand w are 2, 4, 1 and 3.
cosx -sinx O
If F(x)=|sinx cosx 0|, show that F(x) F(y) = F(x +Y).

0 0 1

1

Ans:
cosx -sinx Of/cosy -siny O
LHS =F(x)F(y)=|sinx cosx Of}fsiny cosy O
0 0 1jl O 0 1
[cosxcosy—sinxsiny —sinycosx—sinxcosy 0
=|sinXxcosy+cosxsiny —sinxsiny+cosxcosy 0
| 0 0 1
[cos(x+y) —sin(x+y) O
=|sin(x+y) cos(x+y) O|=F(x+y)=RHS

0 0 1
2 0 1
Find A2-5A+6l,if A=[2 1 3
1 -1 0

Ans:
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1 -1 0|1 -1

5 -1 2 2 0 1
. A’-5A+6l=|9 -2 5 —{

0 -1 -2
(5 -1 2 10 0 5 6 00
=19 -2 5|-/10 5 15|+/0 6 O
10 -1 -2 5 -5 0 0 0 6
[6-10+6 -1-0+0 2-5+0 1 -1 -3
=19-10+0 -2-5+6 5-15+0(|=|-1 -1 -10
| 0-5+0 -1+5+0 -2+0+6 -5 4 4

2 0 12 0 1 5 -1 2
A=AA=[2 1 3|2 1 3|=/9 -2 5
0
1
0
0

1 0 2
12.1f A=|0 2 1|, provethat A>-6A%2+7A+21=0
2 0 3
Ans
1 0 2{|1 0 2 5 0 8
A =AA=|0 2 1} 0 2 1|=|2 4 5
2 0 3{2 0 3 8 0 13
5 0 811 0 2 21 0 34
A3A2A{2 4 5 {0 2 1|=|12 8 23
8 0 13|12 0 3 34 0 55
21 0 34 5 0 8 2 1 00
-6A’+7A+21=|12 8 23|-6/2 4 5]+7 0 2 1(+2/{0 1 O
34 0 55 8 0 13 3 0 0 1
(21 0 34 30 0 48 7 0 14 2 00
=112 8 23|-|12 24 30(+| 0 14 7+OZO]
134 0 55 48 0 78 14 0 21 0 0 2
[ 21-30+7+2 0-0+0+0 34-48+14+0 0 0O
=| 12-12+0+0 8-24+14+2 23-30+7+0 [O 0 0(=0
134-48+14+0 0-0+0+0 55-78+21+2 0 0O

3 -2 10
13. If A= and | = . find k so that A% = KA - 21
4 -2 0 1

Ans:
Given than A% = kA - 2I

P P R

9-8 —6+4] [3 —2k] [2 O
“l12-8 —8+4| |4k —2k| |0 2
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14.

15.

{1 —2} {3k -2 -2k }
= =
4 -4 4k  -2k-2
By definition of equality of matrix as the given matrices are equal, their corresponding elements are
equal. Comparing the corresponding elements, we get
3k-2=1=k=1
—2k=-2= k=1
4dk=4 = k=1
—4=-2k-2=k=1

Hence, k=1
0 —tan%
If A= and 1 is the identity matrix of order 2, show that
tan< 0
2
cosa —sSina
I+A=(l —A){ . }
sina  cosa
Ans:
0 —x a
Let A= where x=tan—
x 0 2
1-tan2 & 132 2tan &
—X 2 2X
Now, cosa = =—— and cosa = = 5
1+tan2 & 1+X 1+tan? & 1+X
cosa —sSina
RHS = (I - A)| .
sina  COSa
- 2x
(1T 0 10 =x () 14x® 1+x?
|0 1] [x © 2x  1-x?
1+x2 1+%°
i 1-x* 2 1-x*+2x>  =2x+x(1-x%)
|1 X} 14x® 147 | _ 1+ X2 1+ x>
|-x 1] 2x 1-X° —X(L-x*)+2x  2x*+1-X°
1+x*  1+%° 1+ x? 1+ %2
1+ x? “2X+X—-Xx° —x—x° —x(1+x?)
2 2 1 2 1 2
| 1+x 1+x _ 1+x* | 1+x :{1 X}
—X+X° +2x 1+ x° X + X X(x* +1) 1 -x 1
L 1+x° 1+ x° 1+ x? 1+ x?
10 0 —x 1 X
LHS = + = =RHS
01 x 0 -x 1
2 -2 -4
Express the matrix B={-1 3 4 | as the sum of a symmetric and a skew symmetric
1 -2 -3
matrix.
Ans:
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2 2 -4 2 -1 1
B=|-1 3 4|=B'=|-2 3 -2

1 2 -3 4 4 -3
3/ -3
4 -3 3] |2 5 %
1 1 3
Let P=—(B+B)=|-3 6 2|3 3 1
3 2 6

2 % %
Now P'= —% 3 1 |=P
-3

41—3

Thus P :%(B +B’) isasymmetric matrix.

. Jo 1 - 0 ¥ 5
Also,let Q=_(B-B)="|1 0 6 = v oo 3
5 6 0 % _3 0

%
-3

Now Q'=| — 0

Ko

=-Q
-5/ 3 0

N

Thus Q :%(B —B") is askew symmetric matrix.
-3/ -3 - -5

2 % B0 B s 2o

Now,P +Q = —% 3 1 |+¥ o 3 |=-1 3 4

31 | (% s o 1 -2 -3

Thus, B is represented as the sum of a symmetric and a skew symmetric matrix.

=B

16. Express the following matrices as the sum of a symmetric and a skew symmetric matrix

3 s 6 -2 2 3 3 -1 1 5
(i){1 _J @mj-2 3 -1 @iy|-2 -2 1 (iv){_1 2}
2 -1 3 -4 -5 2
Ans:
(1)
3 5
Let A= ,then A=P+Q
b

where, P:%(A+A') and Q:%(A—A')
o313 512 )3l S
2 211 -1| |5 -1 2|6 -2 3 -1
, {3 31 {3 31
S P'= = =P
3 -1] [3 -1
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Thus P :%(A+ A") is a symmetric matrix.

rowe-ge-n-3{[3 53 AN oL G
2 2|1 -1| |5 -1|) 2|-4 o] |-2 O

. v 0 _2 —
SR PR

Thus Q= %(A— A") is a skew symmetric matrix.

Representing A as the sum of P and Q,

P+Q:E —P’lH—Oz éHi —Sl}A

(i)
6 -2 2

Let A={-2 3 -1|,then A=P+Q
2 -1 3

where, P:%(A+A') and Q:%(A—A')

6 -2 2 6 -2 2 12 -4 4| | 6

Now,P:%(A+A'):% 2 3 |42 3 -1||=%4 s

-2 |=|-2

2
2 -1 3 2 -1 3 4 -2 6| |2

6 2 2] [6 -2 2
~P'=|-2 3 -1|=|-2 3 -1|=P
2 -1 3| |2 -1 3

Thus P :%(A+ A") is a symmetric matrix.

-2 2
3 -1
-1 3

6 -2 2 6 -2 2 0 0O 0 00O
Now,Qzé(A—A')zé -2 3 -1|-|-2 3 -1 =%O 0 0|=|0 0 O
2 -1 3 2 -1 3 0 0O 0 0O
0 0O
~Q'=0 0 0|=-Q
0 0O
Thus Q= %(A— A") is a skew symmetric matrix.
Representing A as the sum of P and Q,
6 -2 2 0 0O 6 -2 2
P+Q=-2 3 -1|+|0 0 Of=(-2 3 -1|=A
2 -1 3 0 0O 2 -1 3
(iii)
3 3 -1
Let A={-2 -2 1 |,then A=P+Q
-4 -5 2
where, P:%(A+A') and Q:%(A—A')
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) [z 3 A][3 2 4 161—53
Now,P="(A+A)=—||-2 -2 1|+/3 -2 5||="/1 -4 —4|= v o2 -2
4 5 2| |-1 1 2 5 -4 4| |_s
2

3 ¥ 3 hH
L P'= % 2 =2 |= % -2 -2 1=P
2, -2 2 —% 2 2

Thus P :%(A+ A") is a symmetric matrix.

) (3 & - [3 24| [o 5 3 0
Now,Q==(A-A)=={|-2 -2 1|-|3 -2 -5||==[-5 0 6|=|"9
2 2 2 2
4 5 2| |-1 1 2 3 -6 0| |_3
2

-5/ -3
0 T
2Q'=% 0 2 |=2Q
3/ _
3 2 0
Thus Q= %(A— A") is a skew symmetric matrix.
Representing A as the sum of P and Q,
-5 5/ 3
3 L %0 BB s o3 o
P+Q=| ¥ 2 2|+ % 0 2|52 2 1|=A
-5/ _ -3/ -4 -5
% -2 2 3 -2 0
(iv)

1
Let A:{

5
2},then A=P+Q

where, P:%(A+A') and Q:%(A—A')
Now,P:l(A+A'):3[F 5}{1 —1}]23{2 4}{1 2}
2 2\[-1 2| |5 2|) 2|4 4| |2 2

o e g

Thus P :%(A+ A") is a symmetric matrix.

o4 3 25 O ]
2 2(|-1 2| |5 2 2|6 0 -3 0

. v 0 _3 —
"= 070

Thus Q= %(A— A") is a skew symmetric matrix.

Representing A as the sum of P and Q,

7 Y

0

2
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ot 4 1

cosa -Sina
17. IfA:{_ }andA+A'=I,ﬁndthevalue0fa.
sina  cosa
AnNs:
cosa -Sina cosa Sina
A :{ i } :> A :{ i }
sinae  CoSa —sina  cosa
Now, A+ A'=1

cosa -Sina cosa Sina 10
- : + A =
sihnaa  cosa —Sihna  cosa 0 1

2C0S 0 10
= =
0 2C0Sa 0 1

Comparing the corresponding elements of the above matrices, we have

1 T T
2c0sa=1=cosa=—=C0S—=>a =—
2 3 3

18. Show that the matrix B’ AB is symmetric or skew-symmetric according as A is symmetric or
skew-symmetric.
Ans:
We suppose that A is a symmetric matrix, then A’= A
Consider (B’ AB)' ={B’' (AB)} = (AB)' (B" )’ [+~ (AB)Y=B'A’]
=B' A (b) [ (B") =B]
=B’ (A’B) =B’ (AB) [~ A'=A]
= (B’AB)'=B'AB
which shows that B’ AB is a symmetric matrix.
Now, we suppose that A is a skew-symmetric matrix.
Then, A’=—A
Consider (B’ AB)' =[B’ (AB)]' = (AB)' (B" )’ [~ (AB) =B’'A’and (A")' = A]
=(B'A’)B=B'(-A)B=-B'AB [ A’=—A]
= (B’ AB)'=—-B'AB
which shows that B’ AB is a skew-symmetric matrix.

19. If A and B are symmetric matrices, prove that AB — BA is a skew-symmetric matrix.

Ans:

Here, A and Bare symmetric matrices, then A’=Aand B'=B

Now, (AB —BA)' = (AB)' — (BA)' ("~ (A—B)'=A’—B’and (AB)'=B’'A")
=B'A'-A'B'=BA-AB (- B'=Band A’=A)
=—(AB—-BA)
= (AB — BA)'=—(AB — BA)

Thus, (AB — BA) is a skew-symmetric matrix.

3 -4 1+2n  —4n
20. If A= , then prove that A" = " , Where n is any positive integer.
1 -1 n 1-2n
Ans:
We are required to prove that for alln eN
1+2n  —4n
P(n)=
n 1-2n
1+2(1) 4@ 3 4
Letn=1,then pay=|- T2 4D 13 =4y 0
1 1-2(0) 1 -1

which is true for n = 1.
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Let the result be true for n = k.
1+2k -4k }

Pll=A { kK 1-2k

Letn=k+1
- {1+2(k+1) —4(k+1)} {2k+3 —4k—4}
P(k+1) = A" = -
k+1 1-2(k+1) k+1 -2k-1
el {1+2k —4k}{3 —4}
Now, LHS = A“! = AFAl =
k 1-2k||1 -1
[@+2K).3+(=4k).1 (1+2K).(-4) + (-4k)(-1)
{ k.3+(1—2k).1 k.(-4) + (1- 2k)(-) }
C|3+2k —4-4k | 11+2(k+1)  -4(k+1)
{k+1 —1—2&{ k+1 —1—2(k+1)}

Therefore, the result is true for n =k + 1whenever it is true for n = k. So, by principle of
mathematical induction, it is true for all n e N.

1 2 0}0
21. For whatvaluesof x: [1 2 1]|2 0 1|/ 2[=07
1 0 2|x
Ans:
1 2 0}0
[1 2 1]j2 0 1{[2|=0
1 0 2|x
0+4+0
Since Matrix multiplication is associative, therefore [1 2 1] 0+0+x [=0
0+0+2x
4
=[1 2 1] x |=0
2X

= [4+2x+2x]=0=[4+4x]=0
=4+4x=0=24x=-4=x=-1

3 1
22. If A:{ . 2},showthatAz—SA+7I:0.

Ans:

3 1
Given that A=
-1 2

I MR
s 543 ]
L
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8-15+7 5-5+0 0
{—5+5+0 3—10+7}{0
1
0
2

0
23. Find x, if [x -5 1] 2
0

o
0_

2 x

1 4]0?
3

Ans:
1 0 2| «x
Giventhat [x -5 -1]|0 2 1|[4|=0
2 0 3|1
X+0+2
Since Matrix multiplication is associative, therefore [x -5 -1]| 0+8+1 |=0
2x+0+3
X+2
=[x -5 -1 9 |=0
2x+3

= [X(x+2) +(-5).9+(-1)(2x+3)] =0
=[x*-48|=0=x"-48=0=x"=48
:x:imzﬂﬁ

. . 1 2 3 -7 -8 3
24. Find the matrix X so that X L } :{ }

5 6 2 4 6
Ans:
1 2 3 -7 -8 3
Given that X =
4 5 6 2 4 6

The matrix given on the RHS of the equation is a 2 x 3matrix and the one given on the LHS of the
equation is as a 2 x 3 matrix. Therefore, X has to be a 2 x 2 matrix.

a ¢
Now, let X =
sl

a+4c 2a+5c 3a+6¢C B -7 -8 3
b+4d 2b+5d 3b+6d| | 2 4 6

Equating the corresponding elements of the two matrices, we have
at+dc=-7, 2a+5c=-8, 3a+6Cc=-9

b+4d=2, 2b+5d=4, 3b+6d=6
Now,a+4c=-7 => a=—-7-4c
2a+5c=-8 = —14—-8c+5c=-8

=-3c=6=c=-2

La=—T7-4-2)=—-7+8=1

Now,b+4d=2 =b=2-4dand2b+5d=4 =4 —8d +5d =4
s.—3d=0=d=0

L b=2-40)=2

Thus,a=1,b=2,c=-2,d=0

1 -2
Hence, the required matrix X is {2 0 }

cosO@ sin@

—sin@ coso

25. If A= ]
—-sinn@ cosn@

.| cosn@ sinn@
, then prove that A" = ,neN

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 48 -




26.

Ans:
We shall prove the result by using principle of mathematical induction.

cos@ sin@ . | cosng sinn@
We have P(n) : If A= ,then A" = ,neN

—sin@ coso —sinng cosn@
cos@ sin@
Letn=1,then P(1) = A" { }

—-sing@ cosO

Therefore, the result is true for n = 1.
Let the result be true forn = k. So

P(K) = A" = coské sinkéo
| =sinké& cosko

Now, we prove that the result holds for n = k +1
e, P(k 1) = A { co_s(k +1)0  sin(k +1)9}
—sin(k +1)0@ cos(k +1)0
cosk@ sinkd || cos@ sind
—sink@ cos ke}{—sine cos@}
{ cosdcoskd —sindsinkd  cos@sinké +sin O cosko }

Now, P(k +1) = A = A",A:{

—sin@coskd +cosfsinkd —sinBsinkd +cosd cosko

cos(k@+0) sin(k6 +0) cos(k +1)@ sin(k +1)0
- {—sin(ke +0) cos(ko+ 9)} - {—sin(k +10 cos(k +1)9}
Therefore, the result is true for n = k + 1. Thus by principle of mathematical induction, we have
{ cosnf sin ne} \

n

—sinn@ cosné

2 -1 5 2 2 5 . .
Let A= ,B= ,C= . Find a matrix D such that CD - AB = O.
3 4 7 4 3 8

Ans:
Since A, B, C are all square matrices of order 2, and CD — AB is well defined, D must be a square
matrix of order 2.

b 2 5][a bl [2 -1][5 2
,then CD-AB=0= - =0
d 3 8llc d| |3 47 4
- 2a+5c 2b+5d 3 0 _ 00
3a+8c 3b+8d| |43 22| |0 O

- 2a+5c-3 2b+5d B 00
3a+8c—-43 3b+8d-22| |0 0

By equality of matrices, we get

(@]

a
Let D{

2a+5c-3=0 .. (1)
3a+8c-43=0 .. (2)
2b+5d=0 .. (3)
and3b+8d-22=0 .. (4)

Solving (1) and (2), we geta =-191, ¢ = 77. Solving (3) and (4), we get b = - 110, d = 44.

a b -191 -110
Therefore D = =
c d 77 44
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CHAPTER - 3: MATRICES

MARKS WEIGHTAGE - 05 marks
Previous Years Board Exam (Important Questions & Answers

2a+2 2
1. If {a+4 3b}={ ar b+ }writethevalueofa—Zb.

8 -6 8 a-8b
Ans:
4 2a+2 2
Give that a+ 3b _ a+ b+
8 -6 8 a-8b

On equating, we get
atd4=2a+2,3b=b+2,a-8=-6
=a=2,b=1

Now the valueofa-2b=2-(2x1)=2-2=0

2. If Ais a square matrix such that A% = A, then write the value of 7A — (1 + A)®, where | is an
identity matrix.

Ans:
TA-(1+ A)3 =7A - {I3 + 312A + 3].A2 +A3}
:7A—{I+3A+3A+A2A} [ I3:I2:I,A2:A]

=7A-{l+6A+A}=7A-{l + 6A + A}
=7TA-{I+7A}=TA-1-7A =]

2X—Yy W
Ans:

. X-y Z -1 4
Given that =
2X—-y W 0 5
Equating, we get

x-y=-1...()
2x-y =0 ...(i0)

- 14
3 |f{X y Z}{O 5},findthevalueofx+y.

z=4,w=5

(i) - () >2x-y-x+y=0+1
=Xx=landy=2
SLX+Yy=2+41=3

1 0
4. Solve the following matrix equation for x : [x 1]{ ) 0} =0

Ans:

Given that [ x 1]{1 0}:0
-2 0

:>[x—2 0]:[0 0]

=Xx-2=0

=X=2
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3 41 |1 y| |7 0] _
5 If 2{5 X}{O J_LO 5]flnd(x y).

AnNs:

Giventhat23 4+1 y: 70
5 X 0 1 10 5
6 8 1y 7 0
= + =
10 2x 0 1 10 5

7 8+y 7 0
: =
10 2x+1| |10 5
Equatingwe get8+y=0and 2x+1=5
—=y=-8andx=2
=>X-y=2+8=10
0

6. For what value of x, is the matrix A=|-1 0

X
Ans:
A will be skew symmetric matrix if
A=-A

0 1 -2 0 -1 «x 0 1
=/-1 0 3|=-|1 0 -3|=1 0

x -3 0 -2 3 0 2 -3 0

Equating, we get x =2

1
7. If matrix A:{

Ans:
Given A2 = kA

S P
=% 24
R

8. Find the value of a if
2a-b 3c+d

Ans:

) a-b 2a+c -1 5
Given that =
2a-b 3c+d 0 13

Equating the corresponding elements we get.

a-b=-1...(i)

2a+c=5...(ii)

2a—Db =0 ...(iiiQ)

3c+d =13 ...(iv)
From (iii) 2a=b

. }and A? = KA, then write the value of k.

a-b 2a+c B -1 5
10 13

3 |a skew-symmetric matrix?
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—a=—
2

Putting in (i) we get %—b =-1
:>—9:—1zb:2

2
soa=l
(i)c=5-2x1=5-2=3
(iv)d=13-3x(3)=13-9=4
ie.a=1,b=2,¢c=3,d=4

-1 4 1 2 1
9. If 9 =A+ , then find the matrix A.
-2 1 3 0 4 9

Ans:

9
Given that {

9 -1
= A=
5

-3

-3

{8
= A=
-2

-1 4 1 2 -1
=A+

RSN
41 11 2 -1
3] |10 4 9
5
—6

10. If A is a square matrix such that A% = A, then write the value of (I + A)? — 3A.

Ans:
(1+A2-3A=17+A%+2A -3A
=12+ A2-A
=I2+A-A[-A2=A]
=1?=1.1=1

2 -1 10
If x +y = , write the value of x.
3 1 5

Ans:
. 2 -1 10
Given that x| _[+y =
3 1 5
2x| |-y| (10
= + =
3% y 5
{Zx - y} {10}
: =
3X+y 5
Equating the corresponding elements we get.
2x -y =10...(i)

Ax+y=5..(i)
Adding (i) and (ii), we get 2x -y +3x +y=10+5

11.

=5x=15 =>x=3.

5 3 -4 7 6
12. Find the value of x + y from the following equation: 2 X + =
7 y-3| |1 2| |15 14

AnNs:
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. X 5 3 4 7 6
Given that 2 + =
7 y-3| |1 2| |15 14
2x 10 3 -4 7 6
= + =
14 2y-6 1 2 15 14

2X+3 6 7 6
= =
15 2y -4 15 14
Equating the corresponding element we get

2x+3=7and2y-4=14

7-3 14+4
:X:T and y=

—=x=2andy=9
SLX+y=2+49=11

3 4
-1 2 1
13.1f AT=|-1 2|and B= , then find AT - BT.
1 2 3
0 1
Ans:
121 11
GiventhatB=| =B =|2 2
1 2 3 13

3 4/ |-11 4 3
Now, A'-B"=|-1 2|-| 2 2|=/-3 0
0 1 1 3 -1 -2

2 3|1 -3 -4 6 .
14. If = , write the value of x
5 7|1-2 4 -9 X

AnNs:
2 1 - -4
Given that 3 3 = 6
5 71||-2 4 -9 x
2-6 —6+12 -4 6
= =
5-14 -15+28 -9 x
-4 6 -4 6
= =
-9 13 -9 x

Equating the corresponding elements, we get
x=13

) . cos@ sin@ sin@ —cosd
15. Simplify: cos@| . )
—sin@® coso cos@ sin@
Ans:
cos@ sin@ sin@ —cosd
coso . +sin@ ]
—sin@® coso cos@ sin@

—sinf@cos®  cos’ O sin@ cosO sin® 6

cos? 0 +sin’ 0 0 10
= ) =
0 cos? 0 +sin’ 0 0 1

{ cos? @ sin@cos@} { sin2@ —sin@cos@}
= +
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X+Yy+1z 9
16. Write the values of x —y + z from the following equation: | x+z |=|5
7

y+12
Ans:
By definition of equality of matrices, we have
X+y+z=9..()
X+z=5... (i)
y+z=7..(iii)
() - (i) >x+y+z-x-z =9-5
=y=4..(iv)

(i) = (iv) >x-y+z=5-4
=>x-y+z=1

2x 5 7 5
17. If ytex = , then find the value of y.
-X 3 2 3

Ans:

. y+2x 5 7 5
Given that =
—X 3 -2 3

By definition of equality of matrices, we have
y+2x=7

-X=-2 =>Xx=2

LYy+22)=7=y=3
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OBJECTIVE TYPE QUESTIONS (1 MARK)

1. If amatrix has 6 elements, then number of possible orders of the matrix can be
(@) 2 (b)4(c)3(d)6

2. If A and B are square matrices of the same order, then (A + B) (A - B) is equal to
(a) A> - B? (b) A~ BA—-AB - B?(c) A>— B>+ BA - AB (d) A~ BA + B> + AB

2 3
2 -1 3
3. IfA:{ }andB: 4 -21,then
-4 51
1 5
(@) only AB is defined (b) only BA is defined
(c) AB and BA both are defined (d) AB and BA both are not defined.

0 05
4. Thematrix A=|0 5 0fisa
500
(a) scalar matrix (b) diagonal matrix (c) unit matrix (d) square matrix

5. If A and B are symmetric matrices of the same order, then (AB' -BA") is a
(a) Skew symmetric matrix (b) Null matrix (c) Symmetric matrix (d) None of these

isa

o O &

0 0
6. ThematrixP=|0 4
4 0
(b)d

(a) square matrix (b) diagonal matrix (c) unit matrix (d) none

; 2
7. If A=Jaj] is a2 x 3 matrix, such that aij:%,then a3 IS
1 2 9 16
a) — b) = Cc) = d) —
(a) c (b) c (©) c (d) c
8. If A =diag(3, -1), then matrix A is
0 3 -1 0 3 0 3 -1
a b C d
TPt IO d I P B CT

9. Total number of possible matrices of order 2 x 3 with each entry 1 or 0 is
(a) 6 (b) 36 (c) 32 (d) 64

10. If A is a square matrix such that A> = A, then (I + A)?> = 3A is
@) 1 (b) 2A (c) 31 (d) A

11. If matrices A and B are inverse of each other then
(a) AB=BA (b) AB=BA=1(c) AB=BA=0(d) AB=0,BA=1

12. The diagonal elements of a skew symmetric matrix are
(@) all zeroes (b) are all equal to some scalar k(# 0)
(c) can be any number  (d) none of these
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

5 X
IfA:{ }andA:A'then
y O
@x=0,y=5({0)x=y ()x+y=5(d)x-y=5
If a matrix A is both symmetric and skew symmetric then matrix A is

(a) a scalar matrix (b) a diagonal matrix
(c) a zero matrix of order n x n  (d) a rectangular matrix.

cosx. s X} then F(x) F(y) is equal to

If F(x) =
) {—sinx COS X

(@) F(x) (b) F(xy) (c) F(x +y) (d) F(x - y)

IfA= , then A® is equal to

— O O

0
1
0

o O -

(a) zero matrix (b) A (c) I (d) none of these

3 1
IfA:{ . 2},thenAz—SA—Yl is

(a) a zero matrix (b) an identity matrix
(c) diagonal matrix (d) none of these

1
0

-1
1 2
(d) {_1 0}

. . _ 0 2
The matrix A satisfies the equation { 1 J A= {
2 0 1 -2
a b C
(){1 _J (){1 0} ()

0 2
If A= , then A% is
2 0

0 4 4 0 0 4 4 0
(a) L 0} (b) L 0} (c) {0 4} (d) {0 4}

Total number of possible matrices of order 3 x 3 with each entry 2 or 0 is
(@) 9 (b) 27 (c) 81 (d) 512

0 . ]
1 then matrix A is

N~ NP

if 2x+y 4x| |7 Ty-13
5x—7 4x| y X+6
@x=3,y=1(b)x=2,y=3(c)x=2,y=4(d)x=3,y=3

} , then the value of x + y is

. sin!(xz) tan (1j . —cos '(xz) tan™' (1j
IfA= = d ,B=-— d , then A —B is equal to
" sint (1] cot™(x) ™1 sint (1] —tan~'(zx)
T T

@) 1 (b) 0 (c) 21 (d) %I
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

If A and B are two matrices of the order 3 x m and 3 x n, respectively, and m = n, then the order of
matrix (5A — 2B) is
@mx3((M)3x3(c)mxn(d)3xn

0 1
IfA= L 0}, then A? is equal to

0
@ E ﬂ b) E 8} © B ﬂ 0 Ll) J

If matrix A = [ajj]2x 2, where aj = 1 if i # j and 0 if i = j then A? is equal to
(@) 1 (b) A (c) 0 (d) None of these

1 00
The matrix |0 2 Ofisa
0 0 4
(a) identity matrix (b) symmetric matrix (c) skew symmetric matrix (d) none of these

0O -5 8
The matrix | 5 0 12}isa
-8 -12 0

(a) diagonal matrix (b) symmetric matrix (c) skew symmetric matrix (d) scalar matrix

If A is matrix of order m x n and B is a matrix such that AB’ and B’A are both defined, then order of
matrix B is

@mxm(b)nxn ©nxm(d)ymxn

If A and B are matrices of same order, then (AB'-BA’) is a
(a) skew symmetric matrix (b) null matrix (c) symmetric matrix (d) unit matrix

On using elementary column operations C2 — Cz — 2Cs in the following matrix equation
1 -3 1 -1}|3 1
= , we have :

BE a

1 -5 1 -1||3 -5 1 -5 1 -1||3 -5
(a){o 4}{—2 2}{2 o} (b){o 4}{0 J{o 2}

1 -5 1 3|13 1 1 -5 1 -1||3 -5
(C){z 0}{0 1}{—2 4} (d){z 0}{0 1}{2 o}

If A is a square matrix such that A% =1, then (A —1)® + (A + 1)® —7A is equal to
@ A(b) I—A ()| +A (d) 3A

For any two matrices A and B, we have
(a) AB = BA (b) AB # BA (c) AB = O (d) None of the above

On using elementary row operation R1 — R1 — 3Rz in the following matrix equation:

4 2 1 2|12 0
= , we have :
{3 3} {0 B}L 1}
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34. If A and B are two skew symmetric matrices of same order, then AB is symmetric matrix if

=)

35. If A and B are matrices of same order, then (3A —2B)’ is equal to
36. Addition of matrices is defined if order of the matrices is

37. matrix is both symmetric and skew symmetric matrix.
38. Sum of two skew symmetric matrices is always matrix.

39. The negative of a matrix is obtained by multiplying it by

40. The product of any matrix by the scalar is the null matrix.
41. A matrix which is not a square matrix is called a matrix.
42. Matrix multiplication is over addition.

43. If A is a symmetric matrix, then A% is a matrix.

44. 1f A is a skew symmetric matrix, then A% is a

45. If A and B are square matrices of the same order, then

(i) (AB)' = :
(i) (kA)' = . (k is any scalar)
(ii) [k (A-B)] = :
46. If A is skew symmetric, then KA is a . (k is any scalar)

47. If A and B are symmetric matrices, then
(i) AB-BAisa
(i) BA-2ABisa
48. If A is symmetric matrix, then B’AB is
49. If A and B are symmetric matrices of same order, then AB is symmetric if and only if

50. In applying one or more row operations while finding A= by elementary row operations, we obtain
all zeros in one or more, then A~
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CHAPTER — 4: DETERMINANTS
MARKS WEIGHTAGE - 05 marks
NCERT Important Questions & Answers
:‘6
18

X 2

18 X
Ans:

2
i then find the value of x.

Given that

X 2/ |6 2
18 x| (18 6
On expanding both determinants, we get
XXX—18%x2=6%x6—18x2 = x*—36=36—36
= x2-36=0= x*=36

=>X=%6

2. Find values of k if area of triangle is 4 sq. units and vertices are
() (k, 0), (4, 0), (0, 2) (ii) (=2, 0), (0, 4), (0, k)

Ans:
k 0
(i) We have Area of triangle = %4 0 =4
0 2
=|k(0—2)+1(8—0)|=8
=k(0-2)+18-0)=+8
On taking positive sign —2k + 8 = 8
=-2k=0
=k=0
On taking negative sign 2k + 8 =— 8
=-2k=-16
=k=38
=k =0, 8
-2 0
(if) We have Area of triangle:% 0 4 1=4
0 k

=|-2(4-k) +1(0-0)=8
= —2(4-k)+10-0)==+8
=[-8+2k]=%8
On taking positive sign, 2k —8=8 =2k =16 =k =8
On taking negative sign, 2k —8=-8 =2k=0 =k=0
=k =0, 8
3. If area of triangle is 35 sq units with vertices (2, — 6), (5, 4) and (k, 4). Then find the value of k.
Ans:
2 -6
We have Area of triangle :% 5 4 =35
k 4
= [2(4—-4)+6(5—-k)+1(20 —4k)| =70
=2@4-4)+6(5-k)+1(20-4k)=%70
= 30-6k+20—-4k=%70
On taking positive sign, — 10k + 50 = 70

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 60 -




= —10k=20 => k=-2

On taking negative sign, — 10k + 50 = — 70
=-10k=-120 = k=12

s k=12,-2

4. Using Cofactors of elements of second row, evaluate A =

= N Ol
N O W
W = o

Ans:
5 3 8

Giventhat A=[2 0 1
1 2 3
Cofactors of the elements of second row

Ay = (_1)2+1

3 8
=—(9-16)=7
, 3‘ (9-16)

2+25 8_ _ _
Ay =7 3‘—(15 8)=7

5
and A, =(-1)*° .

Now, expansion of A using cofactors of elements of second row is given by

A:a21A21+a22A22+a23A23
:2X7+0X7+1(—7)=14—7:7

= —(10-3)=-7

3 1 )
5 IfA= { . 2}, show that A2 —5A + 71 = O. Hence find AL,
AnNs:
) 3 1
Given that A = { }

-1 2
Now, A2-5A +71=0

) 3 1][3 1] [9-2 3+2 8 5
A= AA= = =
-1 2||-1 2] |-3-2 -1+4]| |-5 3
8 5 3 1 10
= -5 +7
-5 3] |-1 2 01
|8 5] [ 5] [7 0
|5 3] |-5 10] |0 7

[8-15+7 5—5+0}{0 0}

| -5+5+0 3-10+3] |0 O
S A2-B5A+71=0
3 1
2 Al= =6+1=7%0
-1 2
- A7 exists.

Now, AA—-5A=-17I

Multiplying by A™! on both sides, we get

AA (AT -BAA T =—TI(AY)

= Al -5l =-7A"! (using AA'= land IAT=A")
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50 3 1

A-lz—l(A—sl):l(sl—A):l —~

7 7 7110 5 -1 2
_1 2 -1
711 3
A—lzl 2 -1

711 3

) 3 1] . )
6. For the matrix A = 1 o , find the numbers a and b such that A+ aA + bl = O.

Ans:
31
Given that A = { }

, 3 2 9+2 6+2 ll 8
A =AA=
1 3+1 2+1 4 3

Now, A% +aA+bl =

-4 3 L Mé -0
- 14l ij {3: Za} B b}

[11+3a+b 8+2a
—
4+a 3+a+b 0 0

If two matrices are equal, then their corresponding elements are equal.
= 11+3a+b=0...(I)
8+2a=0...(i0)
4+a=0...(ii)
and3+a+b=0...(iv)
Solving Egs. (iii) and (iv), we get4 +a =0
= a=-—4
and3+a+b=0
=3-4+b=0=b=1
Thus,a=—4andb=1

1 1 1
7. Forthematrix A=|1 2 =3|, Show that A’>- 6A? + 5A + 11 | = O. Hence, find A™.
2 -1 3
Ans:
1 1 1
Giventhat A=|1 2 -3
2 -1 3
1 1 171 1 17 [1+41+2 1+2-1 1-3+3] [4 2 1
A’=AA=|1 2 -3||1 2 -3|=|1+2-6 1+4+3 1-6-9|=[-3 8 -14

2 -1 3|2 -1 3 2-1+6 2-2-3 2+3+9 7 -3 14

4 2 111 1 1 4+2+2 4+4-1 4-6+3
and A’=A’A=|-3 8 -14||1 2 -3|=|-3+8-28 -3+16+14 -3-24-42
7 -3 1412 -1 3 7-3+28 T7-6-14 7+9+42
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8 7 1]

—| 23 27 -69

|32 -13 58 |

o A= 6A +5A+11I

(8 7 1] [4 2 1 11 1

=-23 27 -69|-6/-3 8 -14|+5/1 2 -3|+110 1 O

032 -13 58| |7 -3 14| |2 -1 3
(8 7 17][24 12 67 7[5 5

[ 8-24+5+11 7-12+5+0 1-6+5+0
=|-23+18+5+0 27-48+10+11 —-69+84-15+0
_32—42+10+0 -13+18-5+0 58-84+15+11

[0 0 O

=0 0 0(=0

0 00
1 1 1

ARl 2 -3 =1(6-3)-1(3+6)+1(-1-4)=3-9-5=-11%0
2 -1 3

o AT exist

Now, A* —6A’ +5A+111 =0
= AA(AA D) —BA(AA D) +5(AA ) +11(IA ) =0
— AAl —BAIl +51 +11A* =0

= A’ -6A+51 =-11A"

:A‘lz—ﬁ(A2—6A+5l)

:>A‘1:1—11(—A2+6A—5I)

[ -4+6-5 -2+6-0 -1+6-0
:A‘lzﬁ 3+6-0 -8+12-5 14-18-0
|-7+12-0 3-6-0 -14+18-5

(-3 4 5

:>A-1=i 9 -1 -4
11

|5 -3 -1

11 0 0
=|-23 27 -69|-|-18 48 -84|+|5 10 -15(+/0 11 O

32 -13 58| |42 -18 8| [10 -5 15| |0 0 11

-4 -2 -1] [1 1 1 100
~at=1ll3 8 14|+6/1 2 3|50 1 0
Y7 3 2 -1 3 001
4 -2 -1]1[6 6 6] [500
~at=Lll3 8 14|46 12 180 5 0
M7 3 14|12 6 18] 005
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8. Solve system of linear equations, using matrix method,

2X+y+z=1
3
X=2y—-2=—
y 2
3y-52=9
Ans:
The given system can be written as AX = B, where
2 1 1 X 1
A=|2 -4 -2|,X=|y|and B=|3
0 3 -5 z 9
2 1 1
|Al=12 -4 -2|=2(20+6)-1(-10-0)+1(6-0)
0 3 -5

=52+10+6=68+#0
Thus, A is non-singular, Therefore, its inverse exists.
Therefore, the given system is consistent and has a unique solution given by X = A™'B.
Cofactors of A are
A11 =20+ 6 =26,
Az =—(—10+0) =10,
Aiz=6+0=6
An=—(—5-3)=8§,
A»x=—-10—-0=-10,
An=—(6-0)=-6
Asi=(-2+4)=2,
Axz=—(—4-2)=6,
Azz=—8-2=-10
26 10 6] [26 8 2
adj(A)=| 8 -10 6| =|10 -10 6

2 6 -10 6 -6 -10

26 8 2
A‘lz%(ade):é 10 -10 6
Al 6 -6 -10
X 26 8 2 |1
Now, X =A"'B=|y _ L 10 -10 6 ||3
z 6 -6 -10]|9
1
X 26+24+18 68
1 1 1
=|y|=—|10-30+54 :@ 34 |= 2
z 6-18-90 -102 _3
L2 ]
Hence, x =1, y:l and z:_—s
2 2

9. Solve system of linear equations, using matrix method,
X-y+z=4
2x+y-3z=0
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X+ty+z=2

Ans:

The given system can be written as AX = B, where
1 -1 1 X 4

A=|2 1 -3|,X=|y|and B=|0
1 1 1 z 2
1 -1 1
Here,|Al=2 1 -3 =1(1+3)-(-1)(2+3)+12-1)=4+5+1=10+#0
1 1 1

Thus, A is non-singular, Therefore, its inverse exists.
Therefore, the given system is consistent and has a unique solution given by X = A™'B.
Cofactors of A are

Ai1=1+3=4,
Ap=—(2+3)=-5,
Aiz=2-1=1,
A=—(—1-1)=2,
A»n=1-1=0,
A=—(1+1)=-2,
A;1=3-1=2,
Ax=—(—3-2)=35,
Az3=1+2=3
45 17T [4 2 2
adj(A)=[2 0 -2| =|-5 0
2 5 3 1 -2 3
4 2 2
.'.A‘lz%(ade)zé 5 0 5
Al 1 -2 3
X 4 2 2|4
Now, X =A'B=|y :% -5 0 5|0
y 1 -2 3|2
X 16+0+4 20 2
=Yy :i -20+0+10 :% -10|=|-1
Z 4+0+6 10 1

Hence,x=2,y=—1landz=1.

10. Solve system of linear equations, using matrix method,

2x+3y+3z=5

X=-2y+z=-4

3X-y-22=3

Ans:

The given system can be written as AX = B, where
2 3 3 X 5

A=|1 -2 1 |, X=|y|and B=|-4
3 -1 -2 z 3
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2 3 3
Here,|Al=]1 -2 1[=2(4+1)-3(-2-3)+3(-1+6)
3 -1 -2
=10+15+15=40+#0
Thus, A is non-singular. Therefore, its inverse exists. Therefore, the given system is consistent
and has a unique solution given by X = A™'B
Cofactors of A are
Ann=4+1=5,
Ap=-(-2-3)=5,
Aiz=(—1+6)=5,
Ai=—(—6+3)=3,
An=(—4-9)=-13,
Ax=—(—2-9)=11,
A31=3+6=09,
Ax=—(2-3)=1,
Azz=—4-3=-7
5 5 5 [5 3 9
adj(A)={3 -13 11| =[5 -13 1
9 1 -7 5 11 -7

5 3 9

At adipy=tls 13 1
Al 40

5 11 -7

X 5 3 9|5
Now, X =A"'B=|y :4—10 5 -13 1] -4
Z 5 11 -7
1
2

3
X 25-12+27 40
=Yy :i 25+52+3 :4% 80 |=
z 25-44-21 —-40 -1

Hence,x=1,y=2andz=-1.

11. Solve system of linear equations, using matrix method,

X=y+2z=7
3X+4y-52=-5
2x-y+3z2=12
Ans:
The given system can be written as AX = B, where
1 -1 2 X 7
A=|3 4 -5|,X=|y|and B=|-5
2 -1 3 z 12
1 -1 2
Here,| A|=|13 4 -5=1(12-5-(-1) (9 +10)+2(—3-73)
2 -1 3

=7+19-22=4#0
Thus, A is non-singular. Therefore, its inverse exists.
Therefore, the given system is consistent and has a unique solution given by X = A™'B
Cofactors of A are
Ap=12-5=17,
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Ap=—9+10)=-19,
Ap=—3-8=-11,
Ai=—(-3+2)=1,

An=3-4=-1,
Ap=—(—1+2)=—1,
A31=5-8=-3,
Az=—(-5-6)=11,
Asz=4+3=7
7 -19 -11] [7 1 -3
adj(A)=| 1 -1 -1|=/-19 -1 11
-3 11 7 -11 -1 7
7 1 -3
4 1 . 1
LAt=—(adjA)==|-19 -1 11
| Al 4
-11 -1 7
X 7 1 -=3|| 5
Now, X =A"'B=|y :% -19 -1 11||-4
Z -11 -1 7 3
[ x 49-5-36 8 2
=Yy :% -133+5+132 :% 4 =1
| Z —77+5+84 12 3
Hence,x=2,y=1andz=3.
[2 -3 5
12.1fA=|3 2 —4|find A™l. Using A,Solve system of linear equations:
1 1 -2
2x-3y+52=11
3X+2y-4z2=-5
X+y-2z=-3
Ans:
The given system can be written as AX = B, where
2 -3 5 X 11
A=/3 2 -4, X=|y|and B=|-5
1 1 -2 z -3
2 -3 5
Here,|A=3 2 -4 =2(-4+4)-(-3)(-6+t4)+5(3-2)
1 1 -2

=0-6+5=—1%0
Thus, A is non-singular. Therefore, its inverse exists.

Therefore, the given system is consistent and has a unique solution given by X = A™'B

Cofactors of A are

A11:—4+4=0,
Ap=—(—6+4)=2,
Aiz3=3-2=1,

An=—(6-5)=-1,
Apn=—4-5=-9,
An=—(2+3)=-35,
Az =(12-10)=2,
Az =— (=8 —15)=23,
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As3=4+9=13
0 2 1T [0 -1 2
adj(A)=-1 -9 -5| ={2 -9 23
2 23 13 1 -5 13
0o -1 2 0 1 -2
A‘lzﬁ(ade):_i1 2 -9 23|=|-2 9 -23
1 -5 13 -1 5 -13
X 0 1 -2|11
Now, X =A'B=|y|=|-2 9 -23||-5
z -1 5 -13}||-3
X 0-5+6 1
=|y|=|-22-45+69 |=| 2
z -11-25+39 3
Hence,x=1,y=2andz=3.

13. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of 2 kg onion, 4 kg wheat
and 6 kg rice is Rs 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is Rs 70. Find cost of
each item per kg by matrix method.

Ans:

Let the prices (per kg) of onion, wheat and rice be Rs. x, Rs. y and Rs. z, respectively then
4x + 3y + 22 =60, 2x + 4y + 62 =90, 6x + 2y + 3z =70

This system of equations can be written as AX = B, where

4 3 2 X 60
A=|2 4 6|, X=|y|and B=|90
6 2 3 z 70
4 3 2
Here,|Al=12 4 6[=4(12—-12) —3(6 —36) +2(4 — 24)
6 2 3

=0+90-40=50#0

Thus, A is non-singular. Therefore, its inverse exists. Therefore, the given system is consistent and
has a unique solution given by X =A™'B
Cofactors of A are,

A11:12—12=0,

A1z =—(6 —36) =30,

A1z =4-24=-20,
Au=—(9—-4)=-35,
An=12-12=0,

Az =—(8—18) =10,

Az = (18 — 8) = 10,

Az =—(24-4)=-20,

Az=16-6=10
0 30 -20] [0 -5 10
adj(A)=|-5 0 10| =[30 0 -20
10 -20 10 20 10 10
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0 -5 10
Aat= L adiy=L 30 0 —20

Al >0 -20 10 10
X 0 -5 10 (|60
Now, X =A'B=|y -1 30 0 -201|90
z -20 10 10 || 70

X 0-450+700 250
=y :i 1800+ 0-1400 :% 400 |=| 8
Z -1200+900+ 700 400

. X=5y=8andz=38.
Hence, price of onion per kg is Rs. 5, price of wheat per kg is Rs. 8 and that of rice per kg is Rs. 8.

14. Solve the system of equations:
2 3 10
+—+—=4
z
— +E =1
z
20

+———=2
z

Xy
4 6
Xy
6 9
Xy
Ans:

Let 1 P, 1 g and 1 r, then the given equations become
X y z

2p+3q+10r=4,4p—-6q+5r=1,6p+9q—20r=2
This system can be written as AX = B, where

2 3 10 p 4
A=|l4 -6 5 || X=|q|and B=|1
6 9 -20 r 2
2 3 10
Here,|Al=14 -6 5 |=2(120-45)-3(—-80-30)+10(36 +36)
6 9 -20

=150 + 330 + 720 = 1200 # 0

Thus, A is non-singular. Therefore, its inverse exists.
Therefore, the above system is consistent and has a unique solution given by X = A™'B
Cofactors of A are

Al = 120 - 45 = 75,

A, =—(—80—30)=110,

A13 = (36 + 36) = 72,

Az1 =—(— 60— 90) = 150,

Az = (— 40— 60)=— 100,

Az =—(18—18)=0,

Az =15+60 =75,

Az = — (10 — 40) = 30,

Azz=—12-12=-24

75 110 72 75 150 75
adj(A)=|150 -100 0 | =110 -100 30
75 30 -24 72 0 -24
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75 150 75

A-lzi(ade)zi 110 -100 30
|A| 1200
72 0 -24
X 75 150 75 |[4
X=A'B=|y L 1110 100 30 |1
1200
z 72 0 -24|2
17
x| | [300+150+150] f600 i
=Y :m 440-100+60 :% 400 |= g
z 288+0-48 240 |
5]
Lpolgolt
2’7 3 5
111 111
x 2'y 3z 5
=>x=2,y=3andz=5.

2 3
15. Show that the matrix A= L 2} satisfies the equation A> —4A + 1 = O, where 1 is 2 x 2

identity matrix and O is 2 x 2 zero matrix. Using this equation, find A™.
Ans:

2 3
Given that A=
1 2

, 2 32 3] [7 12
A =AA= =
1 2|1 2 4 7
, 7 12] [2 3] [1 0
Hence, A°—4A+1 = -4 +
4 7 1 2 01
7 12 8 12 10 7-8+1 12-12+0 00 o
= — —+ = = =
4 7 4 8 01 4-4+0 7-8+1 00
Now, A’—4A+1=0
= AA-4A=-I
= AA(A)-4AA " =A™ (Post multiplying by A™ because |A| # 0)

= A(AA ) -4 =-A"
— Al 4] =—A"

| 1 0| [2 3] [4-2 0-3] [2 -3
= Al=41-A=4 - = =
0 1| |1 2| |o-1 4-2| |1 2

. { 2 —3}
=>A"=
-1 2
16. Solve the following system of equations by matrix method.
3X-2y+32=8
2X+y-z=1
4x -3y +22=4
Ans:
The system of equation can be written as AX = B, where
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17.

3 -2 3 X 8
A=|2 1 -1|,X=|y|and B=|1

4 -3 2 z 4
3 -2 3
Here,|Al=12 1 -
4 -3 2

=3(2-3)+2(4+4)+3(-6-4)=-17+#0
Hence, A is nonsingular and so its inverse exists. Now
A1 =-1, A1 =-8, Ai3=-10
A =-5 Axn=-6As=1
A1 =-1,A32=9, A3 =7
-1 -8 10] [-1 -5

adj(A)=|-5 6 1| =-8 -6 9
-1 9 7 -10 1 7
-1 -5
AT :—(adJA)——i -8 6 9
| Al 17
-10 1 7
X -1 -5 -1}{|8
X=A"'B=|y :—% -8 6 9|1
z -10 1 7|4
X -17 1
=Yy __L -34 =2
17
z -51 3

Hencex=1,y=2andz=3.

1 -1 2|-2 0 1

Use product [0 2 -3 9 2 -3|tosolve the system of equations
3 2 4|6 1 -2
X-y+2z=1
2y-3z=1
3X-2y+47=2

Ans:

-1 212 0 1

Consider the product 0 2 [ 2 —3]

-2 46 1 -2

-2-9+12 0-2+2 1+3-4 1 00

=| 0+18-18 0+4-3 0—6+6} 010

-6-18+24 0-4+4 3+6-8 0 0 1
1 -1 27" [2 0 1
Hence,/0 2 -3| ={9 2 -3
3 -2 4 6 1 -2

Now, given system of equations can be written, in matrix form, as follows
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1
0 2 -3|ly|l=|1
2

3 -2 4|z
X 1 -1 2 1 -2 0 1|1
= 3} 1l|= -3/ 1
z -2 4 2 -21|2
—2+0+2 0
=l 9+2-6 |=|5
6+1-4 3

Hencex=0,y=5andz=3

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 72 -




CHAPTER - 3: DETERMINANTS
MARKS WEIGHTAGE - 05 marks
Previous Years Board Exam (Important Questions & Answers
1. I'&et A be a square matrix of order 3 x 3. Write the value of |2A|, where |A| = 4.
ns:

Since |2A| = 2"|A| where n is order of matrix A.
Here |A|=4andn=3

s 2Al =23 x4 =32
102 18 36
2. Write the value of the following determinant: | 1 3 4
17 3 6
Ans:
102 18 36
Giventhat A=|1 3 4
17 3 6
Applying R1 — R1 - 6R3
0 00O
A=|1 3 4=0 (Since Ry is zero)
17 3 6

3. If Aisasquare matrix and |A| = 2, then write the value of | AA’| , where A' is the transpose of
matrix A.
Ans:
|AA]'=|Al. A= |Al. JAI= AP =2x 2 =4,
[since, | AB|=|A|.|B| and| A|=| A’|, where A and B are square matrices.]

4. If Aisa3x3matrix, |A|# 0 and [3A| = k |A|, then write the value of k.

Ans:
Here, [3A| = k|A|
= 3A| = K|A| [~ |kA] = kn|A| where n is order of A]
=27 |A| =K|A|
=k=27
a+ib c+id‘
5. Evaluate: . )
—c+id a-ib
Ans:
a+ib c+id . . ) .
Cerid a_ibﬂ' (a+ib)(a—ib)—(c+id)(—c+id)

=(a+ib)(a—ib)+(c+id)(c—id)
— &’ i’ +¢*—i’d?
=a’+b?+c?+d?

X+2 3

X+5
Ans:

6. If

‘:3, find the value of x.
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10.

Given that x+2 3‘:
X+5 4
= 4x+8-3x-15=3
=X-7=3
=x=10
5 3 8

IfA=|2 0 1, writethe minor of the element ays.

1 2 3
AnNs:

5 3
Minor of az3 = =10-3=7.
1 2

cos15® sin15°

Evaluate: |
sin75°  cos75°

Ans:

Expanding the determinant, we get

cos 15° . cos 75° - sin 15° . sin 75°

=cos (15°+ 75°)=c0s 90° =0

[since cos (A + B) = cos A. cos B —sinA . sin B]

2 3 4
Write the value of the determinant |5 6 8
6x 9x 12x
Ans:
2 3 4
Given determinant |A|=|5 6 8
6x 9x 12x
2 3 4
=3x|5 6 8/ =0( Ri=Ry)
2 3 4

Two schools P and Q want to award their selected students on the values of Tolerance,
Kindness and Leadership. The school P wants to award Rs. x each, Rs. y each and Rs. z each
for the three respective values to 3, 2 and 1 students respectively with a total award money of
Rs. 2,200. School Q wants to spend Rs. 3,100 to award its 4, 1 and 3 students on the respective
values (by giving the same award money to the three values as school P). If the total amount of
award for one prize on each value is Rs. 1,200, using matrices, find the award money for each
value. Apart from these three values, suggest one more value that should be considered for

award.

Ans:

According to question,
33X+ 2y +2=2200

4x +y + 3z = 3100
X+y+z=1200

The above system of equation may be written in matrix form as AX =B
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3 21 X 2200
A=|4 1 3|,X=|y|and B=|3100
111

z 1200
3 21
Here,|Al=|4 1 3=3(1-3)-2(4-3)+1(4-1)=-6-2+3=-5%0
1 11
. Al exists.

Now, A1 = (1 -3) =-2,
Ap=-(4-3)=-1,

Aiz=(4-1)=3,
A=-(2-1)=-1,
Axn=(3-1)=2,
Ax=-3-2)=-1
Az =(6-1)=5,
Az =—(9-4) =-5,
Az =(3-8)=-5
2 -1 3] [2 -1 5
adj(A)=|-1 2 -1 =|-1 2 -5
5 -5 -5 3 -1 -5
-2 -1 5 2 1 -5
SAT :i(ade) :i -1 2 -5 zl 1 -2 5
| Al -5 5
3 -1 -5 -3 1 5
X 2 1 -5]| 2200
Now, X =A"'B=|y _1 1 -2 5 /3100
z -3 1 511200
X 4400 + 3100 -6000 1500 300
=Yy :l 2200-6200+ 6000 :% 2000 [=| 400
z —6600 + 3100 + 6000 2500 500

= X =300,y =400, z=500
i.e., Rs. 300 for tolerance, Rs. 400 for kindness and Rs. 500 for leadership are awarded.
One more value like punctuality, honesty etc may be awarded.

11. 10 students were selected from a school on the basis of values for giving awards and were
divided into three groups. The first group comprises hard workers, the second group has
honest and law abiding students and the third group contains vigilant and obedient students.
Double the number of students of the first group added to the number in the second group
gives 13, while the combined strength of first and second group is four times that of the third
group. Using matrix method, find the number of students in each group. Apart from the
values, hard work, honesty and respect for law, vigilance and obedience, suggest one more
value, which in your opinion, the school should consider for awards.

Ans:
Let no. of students in Ist, 2nd and 3rd group to X, y, z respectively.
From the statement we have
X+y+z=10
2x +y =13
X+y-4z=0
The above system of linear equations may be written in matrix form as AX = B where
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111 X 10
A=2 1 0|, X=|y|and B=|13
11

-4 z 0
11 1

Here,|Al=|2 1 0|=1(-4-0)-1(-8-0)+1(2-1)=—-4+8+1=5=0
11 4

. Al exists.

Now, A;1=-4-0=-4
Ap=-(-8-0)=8
Ap=2-1=1
An=—(-4-1)=5
Ap=-4-1=-5
Ax=-1-1)=0

As=0-1=-1
An=-0-2)=2
Az=1-2=-1
4 8 17 [4 5 -1
adj(A)=| 5 -5 0| =|8 -5 2
-1 2 - 1 0 -1
-4 5 -1
At adipy=i s 5 2
[A| S
1 0 -1
X | -4 5 -11/10
Now, X =A'B=|y :% 8 -5 213
Z | 1 0 -1} 0
x] [-40+65] [25] [5
—|y|=2| 80-65 |=2|15|=3
Z 10 10 2

=x=5y=3,2=2

12. The management committee of a residential colony decided to award some of its members (say
x) for honesty, some (say y) for helping others and some others (say z) for supervising the
workers to keep the colony neat and clean. The sum of all the awardees is 12. Three times the
sum of awardees for cooperation and supervision added to two times the number of awardees
for honesty is 33. If the sum of the number of awardees for honesty and supervision is twice the
number of awardees for helping others, using matrix method, find the number of awardees of
each category. Apart from these values, namely, honesty, cooperation and supervision, suggest
one more value which the management of the colony must include for awards.

Ans:
According to question

X+y+z=12
2X+ 3y +32=33
X-2y+z=0
The above system of linear equation can be written in matrix form as AX = B where
1 1 1 X 12
A=|2 3 3|, X=|y|and B=|33
1 -2 1 z 0
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1 1 1
Here,|Al=12 3 3

1 -2 1
=1(3+6)-1(2-3)+1(-4-3)=9+1-7=3
. A7 exists.
A11=9 Ap=1 Ai=-7
A1=-3,A2»=0Axs=3
A31=0,A=-1,Az3=1

T

9 1 -7 9 3 0

adj(A)=|-3 0 3| =1 0 -1
0 -1 1 -7 3 1
[ -3 0
A‘lzi(ade):l 1 0 -1
| Al 3
-7 3 1
X | 9 -3 0]12
Now, X =A'B=|y o0 s
Z | 3 -7 3 1|0
X 108-99 9 3
=Yy :1 12+0+0 :l 12 |=|4
z _a+99| 15| |5

=>x=3,y=4,2z=5

No. of awards for honesty = 3

No. of awards for helping others = 4

No. of awards for supervising = 5.

The persons, who work in the field of health and hygiene should also be awarded.

13. A school wants to award its students for the values of Honesty, Regularity and Hard work with
a total cash award of Rs. 6,000. Three times the award money for Hardwork added to that
given for honesty amounts to ~ 11,000. The award money given for Honesty and Hardwork
together is double the one given for Regularity. Represent the above situation algebraically
and find the award money for each value, using matrix method. Apart from these values,
namely, Honesty, Regularity and Hardwork, suggest one more value which the school must
include for awards.

Ans:
Let x, y and z be the awarded money for honesty, Regularity and hardwork.
From the statement
X +y+z=6000 ...(i)
X + 3z =11000 ...(ii)
X+z=2y =>x—-2y +z=0 ...(iii)
The above system of three equations may be written in matrix form as AX = B, where

1 1 1 X 6000
A=|1 0 3|, X=|y| and B=[11000
0 -2 1 z 0
1 1 1
Here,|Al=]1 0 3=10+6)-1(1-3)+1(-2-0)=6+2-2=6=0
0 -2 1
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14.

Hence A~ exist

If Aij is co-factor of aij then
A11=0+6=6
Ap=-(1-3)=2;
Aiz=(-2-0)=-2
Asr=—(1+2)=-3

A2 =0
Ap=(-2-1)=-3
A31=3-0=3
Az =-(3-1)=-2;
Asz=0-1=-1
6 2 2 [6 -3 3
adj(A)=|-3 0 3| =2 0 -2
3 -2 -1 -2 3 -1
6 -3 3
AT = ﬁ(ade) :% 2 0 -2
-2 3 -1
X 6 -3 3| 6000
Now, X =A"'B=|y _1 2 0 -2//11000
z 6 -2 3 -1 0
X 36000 -33000+0 3000 500
=1y L 12000+0+0 ==|12000 |=| 2000
4 —-12000+33000+0 21000 | |3500

= x =500, y = 2000, z = 3500
Except above three values, school must include discipline for award as discipline has great
importance in student’s life.

Xx+1 x-1| |4 -
If " = , then write the value of x.
X—-3 x+2 |1 3
Ans:
. Xx+1 x-1| |4 -
Given that =
X—3 x+2 |1 3

= X+1) (x+2)-(x-1)(x-3) =12 +1
=X+ 2X+X+2-X2+3x+x-3=13
=7x-1=13

=7x=14

=X=2

15. Using matrices, solve the following system of equations:

X—y+2=4;,2x+y-32=0;x+y+2z2=2
Ans:
Given equations
X—y+z=4
2x+y-32=0
X+y+z=2
We can write this system of equations as AX = B where
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1 -1 1 X 4
A=|2 1 -3|,X=|y|and B=|0

1 1 1 4 2
1 -1 1
Here|Al=2 1 -3
1 1 1
=1(1+3)-(-1)(2+3)+1(2-1)=4+5+1=10
. A7t exists.

Ai1=4,Ap=-5A3=1
Ax=2,A»=0,Ax=-2
As1=2,A32=5,A33=3
4 5 17T [4 2
adj(A)=|2 0 -2| =|-5 o
2 5 3 1 -2 3
4 2 2
At agipy=t|s 0 s
A 10
1 -2 3
X 4 2
Now, X =A"'B=|y _ 1 -5 0

10
yA 1 -2

2|4

5(/0

3|2

X 16+0+4

=y _1 -20+0+10 |=— —10 = ]
z 4-0+6

The required solution is
Lx=2,y=-1,2z=1
3 -1 1 2 -2
16. IfA1=|-15 6 -5|andB=|-1 3 0 |, find (AB)™.
5 -2 2 -2 1
Ans:
For B!

1 2 2

|IBl=|-1 3 0][=13-0-2(-1-0)-2(2-0)=3+2-4=1%0
0o -2 1

i.e., B is invertible matrix

— B exist.

A11=3,A=1A3=2

A=2,An=1 Axn=2

A31=6,A32=2,A33=5

3 1 2] [3
adj(B)=|2 1 2| =|1
2

2
1
6 2 5 2

g N O
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326|326
.:B*zr%ﬁamb):% 11 2|=|1 1 2
2 2 5/ |2 25

Now (AB)™* =B A

3263 -1 1

11 2||-15 6 -5

2 2 5|5 -2 2

[9-30+30 -3+12-12 3-10+12
=1 3-15+10 -1+6-4 1-5+4
|6-30+25 —2+12-10 2-10+10

9 -3 5
=-2 1 0
1 0 2
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OBJECTIVE TYPE QUESTIONS (1 MARK)

@ -,

(d) 6

(d)0

(d) 10

(d) none of these

(d) none of these

(d) none of these

(d) none of these

2X - 3
1. If X = , then the — value of x is
4 2 2
2 3
a) 3 b) = c) —
(a) (b) 3 (c) >
2
2. |If X9 = 65 , then the — value of x is
8 x 18 3
(@) 3 (b) +6 (€) +3
2 -2
3. If xS = 6 , then the — value of x is
8 xl |7 3
(@) 3 (b) =3 (€) +3
6 0 -
4. Thevalue|2 1 4] is
1 1 3
(a) =7 (b)7 (c) 8
1 x X 1 1 1
5. If A=l y y*[,A =|yz zx xy|, thenthe value of A+A, is
1 z Zz° X Yy z
(@0 (b) -1 (€)1
cosec’x cot’x 1
6. Thevalue of | cot?x cosec’x -1 is
42 40 2
(@) 0 (b) -1 (1
1 bc a(b+c)
7. Thevalueof 1 ca b(c+a) is
1 ab c(a+b)
@0 (b) -1 ©) 1
Ax x° A B C
8. If A=|By y* 1,A,=|x y z|then
Cz 7° 7y X Xy
@ A, =-A () A=A, () A=A, =0
Ax> X3 Ax By Cz
9. If A=|By* y° 1,A,=|x* y* z°|then
cz® 7° 7y X Xy
@ A, =-A () A=A, () A=A, =0

(d)A = xA,
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10. If X, y € R, then the determinant

@ v2 V2 (b) [-1, 1]

COS X —sin x 1

sin x COS X 1| lies in the interval
cos(x+y) -sin(x+y) O
© 2.1 (d) 1,v2

V23443 5 5

11. The determinant A = «/1_5+ \/E

3++/115

(@) 0 (b) -1

5 /10| is equal to

JiI5 5
(o1

(d) none of these

NN AN

12. The determinant A = «/1_5+\/ﬁ

3++185

(@) 0 (b) -1

sin? 23°
13. The determinant A =|—sin®67°
cos180°

(@) 0 (b) -1

1
01 3 2

14.1fA=1 2 xandA‘lz—%
2 31

1

2

@x=0,y=0()x=1y=1
a-b

15. The value of determinant |b—a
c—a

(@a*+b¥+c®  (b)3bc

16. The area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is 9 sg. units. The value of k will be

@) 9 (b) 3
b’—ab b-c
17. The determinant [ab—a®> a-b
bc—-ac c-a

(a) abc (b—c) (c—a) (a—b)

(c)(@+b+c)(b-c)(c-a)(a-h)

5 /10| is equal to

J15 5
(©1 (d) none of these
sin®67°  cos180°
—sin®23°  cos®180°| is equal to
sin®23°  sin®67°
(o1 (d) none of these
4 5
2
3 —g , then the values of x and y are
, L
2
c)x=-1y=1 dx=1y=-1
b+c a
c+a b|is
a+b ¢

(c) a® + b® + ¢ - 3abc (d) none of these

(€)-9 (d) 6

bc—ac
b? —ab| equals
ab—a’

(b) (b—c) (c—a) (a-b)
(d) None of these
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18.

19.

20.

21.

22,

23.

24,

25.

26.

sinX COSX COSX

cosB
cos A
-1

is equal to

cosB
Cos A
1

is equal to

The number of distinct real roots of [cosx sinx cosx|=0 in the interval —% <X s% IS
COSX COSX SinXx
(a) 0 (b) 2 ©1 (d)3
-1 cosC
If A, B and C are angles of a triangle, then the determinant [cosC -1
cosB cosA
@~o (b)-1 (©1 (d) None of these
1 cosC
If A, B and C are angles of a triangle, then the determinant [cosC 1
cosB cosA
@~o (b)-1 (©1 (d) None of these
cost t 1
A m f(t) .
Letf (t) =|2sint t 2t|, then . e is equal to
sint t t
(a) 0 (b)-1 (c) 2 (d)3
CosSX 2sinx sinx .
lim f(x) .
Letf(x)=| x X X |, then >~ Is equal to
X—>0 X
1 2X X
@~o (b)-1 (c)2 (d)3
1 1
The maximum value of A=| 1 1+sin6 is (6 is real number)
1+ cosO 1
1 3 243
(@ (b) =~ (c) V2 () ==
2 2 4
0 x-a x-b
Iff(x)=|x+a 0 x-—c|, then

X+b X+c 0

@f@=0()f(b)=0()f(0)=0(d)f(1)=0

2 1 -3
IfA=|0 2 5 |,then A existsif
1 1 3

@Ar=2(b)r=2(c)A=—2(d) None of these

If A and B are invertible matrices, then which of the following is not correct?

(a) adj A = |A|. A™
(c) (AB)t=B1A"

(b) det(a)™ = [det ()]
(d)(A+B)y'=B1+A"
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1+ X 1 1
27.1f X, y, z are all different from zeroand | 1  1+y 1 |=0,thenvalue of x*+yt+z7tis
1 1 1+z

(a) xyz (o) xty*z?t () -x-y-z (d)-1

X X+Yy X+2y
28. The value of the determinant |x+ 2y X X+Yy|Iis
X+Yy X+2y X

(@) * (x+y)  (b) 9y (x+Y) (c) 3y* (x +Y) (d) 7x* (x +y)
1 -2 5
29. There are two values of a which makes determinant, A=|2 a -1|=86, then sum of these
0 4 2a
number is
(@) 4 (b) 5 (c)-4 (d)9
a; &, a5
30.IfA=a, a, a,| and Ajis cofactor of ajj, then the value of A is given by
a31 a32 a33
(a) a11As1 + a12A32 + a13A33 (b) a11A11 + a12A21 + a13As1
(c) aztA11 + a22A12 + @23A13 (d) a11A11 + a21A21 + a31As1

31. If A'is a matrix of order 3 x 3, then |KA| =

(@) 0 (b) -1 (c)2 (d)3
32. A and B are invertible matrices of the same order such that |(AB)™| = 8, If |A| = 2, then |B| is
(a) 16 (b) 4 ©6 (@) —
16
a a’ 1+a’
33.1fa, b, careall distinct, and b b?> 1+b% =0, then the value of abc is
c ¢® 1+c®
@0 (b) -1 (©) 3 (d) -3

34. Let A be a square matrix of order 2 x 2, then |KA\ is equal to
(a) KIA| (b) KZ|A| (©) KA (d) 2KIA]

35. Let A be a non-angular square matrix of order 3 x 3, then |A . adj A| is equal to
(@) AP (b) |AP (©) Al (d) 3|A|

36. Let A be a square matrix of order 3 x 3 and k a scalar, then | KA | is equal to
@k|A]| () | k||A] ©) k3| A] (d) none of these

37. A is invertible matrix of order 3 x 3 and |A| = 9, then value of |A™}| is

38. If area of a triangle with vertices (3, 2), (-1, 4) and (6, K) is 7 sq units, then possible values of k
are

39. If A and B are invertible matrices of the same order (AB) is
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

If A is a matrix of order 3 x 3, then |3A| = :

If A is invertible matrix of order 3 x 3, then |A7?|

(2" +27)* (28-27)?
If X, y, Z € R, then the value of determinant |(3* +37)* (3*-=37%)* 1 isequal to
(4 +47) (4" -47)?
0 cos@ sindl
If cos20 =0, then [cos@ sind 0 | =
sin@ 0 cos@
If A is a matrix of order 3 x 3, then (A?)™ =

If Ais a matrix of order 3 x 3, then number of minors in determinant of A are

The sum of the products of elements of any row with the co-factors of corresponding elements is
equal to

x 3 7
Ifx=-9isarootof |2 x 2/=0, then other two roots are
7 6 X
sin® A cotA
If A, B, C are the angles of a triangle, then A=[sinB cotB 1|=
sinC cotC
0 Xyz X-12
Thevalueof y—x 0 y-z|is
z-x z-y O
1 1 1+cos@
Maximum value of A=[1 1+sin@ 1 , Where 0 is a real number 1s
1 1 1
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CHAPTER — 5: CONTINUITY AND DIFFERENTIABILITY

MARKS WEIGHTAGE - 08 marks

NCERT Important Questions & Answers

2x+3, if x<2
1. Find all points of discontinuity of f, where f is defined by f(x) = " . .
2x-3, if x>2
Ans.
2x+3, if x<2
Here, f(x) = . :
2x-3, if x>2
lim lim
Atx =2, LHL = f(x) = _(2x+3)
X—2 X— 2
Puttingx=2—hhasx— 2 whenh — 0
lim lim lim lim
~f(x )_ (2(2 h) +3) = (4-2h+3) = (7-2h)=7
X—2 —0 h—0

I lim
Atx =2, RHL = o f(x)= +(2x—3)
X — X—2

Puttingx=2+hasx — 2" whenh — 0
lim lim lim lim
f(x) = (2(2+h) 3= (4+2h-3)= (1+2h)=1
X —> —0 h—>0
" LHL # RHL. Thus, f(x) IS dlscontlnuous atx = 2.
| x|

—, if 0
2. Find all points of discontinuity of f, where f is defined by f(x) =< x X

0, if x=0

Ix]

Ans. Here, f(X)=< x
0, if x=0

, If x=0

lim lim | x|
LHL = f(x) = —

X—0 X—>0" X
Puttingx=0—hasx — 0 whenh — 0
~lim £(x) = lim [0-h|_lim h
x>0 h->00-h h—0-h

lim lim | x|
RHL = LX) = L
X—0 X—>0" X
Puttingx=0+hasx—0" ;h—0
lim lim lim
foo= ' 10xhl_Am b
Xx—0" h—00+h h—0h
. LHL # RHL. Thus, f(x) is discontinuous at x = 0.

x3 _ . <2
3. Find all points of discontinuity of f, where f is defined by f(x) = 3 if x<
X2 +1, if x>2

Ans.
For x < 2, f(x) = x> — 3 and for x > 2, f(x) = x> + 1 is a polynomial function, so f is continuous in the
above interval. Therefore, we have to check the continuity at x = 2.
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lim lim .
LHL = f(x) = ~(x*=3)
X—2 X—2
Puttingx=2—hhasx— 2 whenh — 0

lim £(x) = lim

lim
2-h)?®-3)= 8-12h+6h*—h®*-3
X— 2 h—>0(( ) ) h—>0( )

lim s 3
= (5-12h+6h“-h")=5
h—0

lim lim
RHL = LX) = L (x*+1)
X—2 X—2
Puttingx=2+hasx — 2" whenh — 0

lim lim lim
f(x)= 2+h)?+1) = 4+4h+h?+1
X— 2" ) h—>0(( ) ) h—>0( )

lim )
= (5+4h+h°)=5
h—>0
Also, f(2) =(2)® -3 =8 -3 =5 [since f(x) =x3 - 3]
. LHL = RHL =f(2) . Thus, f(x) is continuous at x = 2.
Hence, there is no point of discontinuity for this function f(x).
. . . . . ax+1, if x<3
4. Find the relationship between a and b so that the function f defined by f (x) = .
bx+3, if x>3

is continuous at x = 3.
AnNS.

Here, f(x) :{

ax+1, if x<3
bx+3, if x>3

lim lim
LHL = f(x) = _(ax+1)
X—3 X—3
Puttingx=3—hhasx— 3 whenh— 0

M= "™ @@-men= "™ (3a-ah+1)=3a+1
... = —_ + — _ + —
X—3 h—0 h—0

lim lim
RHL = LX) = , (bx+3)
X—>3 X—3

Puttingx=3+hasx — 3" whenh — 0

M= ™ bEem+3)= "™ @b+bh+3)=30+3
'.' = + + = =
X—3" h—0 h—0
Also, f(3) =3 a+1 [since f(x) = ax + 1]

Since, f(x) is continuous at x = 3.
.. LHL = RHL = f(3)

:>3a+1:3b+3:3a:3b+2:>a:b+§

A(x*=2x), if x<0
4x+1, if x>0

5. For what value of A is the function defined by f(x) :{ continuous at x =

0? What about continuity at x = 17
Ans.

2_ i <
Here, f(x):{j“(x 2x), if x<0

4x+1, if x>0
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lim lim )
Atx=0, LHL = f(x)= _ﬁ,(x —2X)
Xx—>0 Xx—0
Puttingx=0— hasx—>0 whenh — 0

“m_ ()_ A[(O h)> —2(0—h)] = ! A(h2+2h)=0
Xx—0 h—0

lim lim
Atx=0, RHL= 0 f(x)= , (4x+1)
X —> Xx—0
Putting x = 0+hasx—>0+ h—0
"M o= ™ posnyg= "™ @hen -1
= +h)+1] = +1) =
X—0" —0 h—0
. LHL # RHL. Thus, f(x) is discontinuous at x = 0 for any value of 1.

lim lim
Atx=1, LHL= f(x) = _(4x+1)
X—1 X—>1

Puttingx=1—-hasx— 1 whenh — 0

lim lim lim
f(x)_ (4(1+ h)+1) = (4+4h+1) =5
X—>1 h—0 h—0

lim lim
Atx=1, RHL= " f(x)= , (4x+1)
X— X—>1

Puttingx=1+hasx— 1" ;h—0

lim lim lim
(x)— [4@+h)+1] = (4+4h+1)=5
X —> —0 h—0
8 LHL = RHL. Thus, f(x) is continuous at x = 1 for any value of 4.
sinx .
. . . . —, If x<0
6. Find all points of discontinuity of f, where f(x)=< x

x+1, if x>0

sin x

Ans. Here, f(x)=1 x '
x+1, if x>0

if x<0

Atx=0, LHL= ™ o M sinx

Xx—0 X—>0" X
Puttingx=0—hasx — 0 whenh — 0
~lim ()= lim sin(0—h) _ lim sin(-h) _ lim —sinh _ lim M:l
X—>0 h—>0 0-h h—>0 -h h—>0 -h h—0 h
Atx=0 RHL= "™ f(x= M sinx

Xx—0" x—>0" x
Puttingx=0+hasx—0" ;h—0
~lim f () = lim sin(0+h) _ lim sinh _
X—0" h—>0 0+h h—>0 h

Also, f(0)=0+1=1
. LHL = RHL = f(0). Thus, f(x) is continuous at x = 0.

] . sinx . ]
When x < 0, sin x and x both are continuous. Therefore, —— is also continuous.
X

When x > 0, f(x) = x + 1 is a polynomial. Therefore f is continuous.
Hence, there is no point of discontinuity for this function f(x).
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, .1 .
7. Determine if f defined by f(x) = X sm;, It x=0 is a continuous function?
0, if x=0
Ans.
xzsinl if x=0
Here, f(x)= X'
0, if x=0
lim lim , 1
Atx=0, LHL = f(x) = _X“sin—
X—0 X—0 X
Puttingx=0—hasx — 0" whenh — 0
BT )=, fim o=y sin_+__ M (—hzsinijz_oxsinoo
X—>0 0-h h—->0 h
=0 x value between —1 and 1 (since — 1 <sin x < 1, for all values of x €R)

lim lim , 1
Atx=0, RHL= RIGE X“sin—
X—0 X

-0 X
Puttingx=0+hasx—0" ;h—0
lim lim 1 lim 1 .
= 0+h)’sin—= h?sin—= |=0xsin
w7 o0 sing h—>0( h] e

=0x value between —1 and 1 (since — 1 <sin x < 1, for all values of x €R)
. LHL = RHL = f(0). Thus, f(x) is continuous at x = 0.

kcosx . Vs
JIf x#= =
8. Find the values of k so that the function f f(x) = 7 —2x 2 is continuous at point
3, if x=2
2
T
X=—
2
Ans.
kcosx . Vs
JIf x#= =
Here, f(x)= 7= 2X 2
3, if x=2
2
lim lim ‘
LHL= (=, X
X == X —> = 7m—2X
2 2

Puttingx:%—hasxﬁ% whenh — 0

lim ok T _h

. )= lim COS(Z j_ lim ksinh _k lim sinh _k . _k

VN " h>0 (n ) h-s0 2h 2 h—>0 h 2 2
2 7T—2 7_h

2

Since f(x) is continuous at x :%, therefore LHL = f (z)

Also, f(;Tj =3 :gz3z>k:6
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9.

10.

) ) kx+1, if x<5 . . .
Find the values of k so that the function f f (x) = . IS continuous at point x = 5.
3x-5, if x>5
Ans.
kx+1, if x<5
Here, f(x) = .
3x-5, if x>5

lim lim
Atx =5, LHL = f(x) = (kx+1)
X—5 X—5
Puttingx=5—hhasx— 5 whenh— 0

M= ™ -myan= ™ (sk-kh+1)=5k+1
X—>5 h—0 h—0
lim lim
Atx =5, RHL= RIGE , (3x=9)
X—5 X—5
Puttingx=5+hasx — 5" ;h—0

~lim

T Xx—>5
Also, f(5) = 5k + 1

Since f(x) is continuous at x = 5, therefore LHL = RHL = f(5)

:>5k+1:10:5k:9:k:%

lim lim
f()=,~_  @6+h)-5)= " (10+3h)=10

5, if x<2
Find the values of a and b such that the function defined by f(x)=<ax+b, if 2<x<10 isa
21, if x>10
continuous function.
Ans.
5, if x<2
Here, f(x)=<ax+b, if 2<x<10
21, if x>10
lim lim
Atx =2, LHL = f(x) = ~(5)=5
X—2 X—2
lim lim
Atx =2, RHL = o f(x)= +(ax+b)
X —> X—2

Puttingx=2+hasx — 2" whenh — 0

lim lim lim
Sy ot f(x )_ 0(a(2+h)+b) h_)0(2a+ah+b) 2a+b
Also, f(2) =5
Since f(x) is continuous at x = 2, therefore LHL = RHL = f(2)
= 2a+b=5 - (1)

lim lim
At x =10, LHL = f(x) = _(ax+b)
X —10 x—10
Puttingx=10—-hhasx — 10" whenh — 0
lim

o
- 0=, fim L @ao-mn) = "M (10a—ah+b)=10a+b
Xx—10 —0
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lim lim
Atx =2, RHL = f(x)= (2 =21
X—10" X —10"

Also, f(10) = 21

Since f(x) is continuous at x = 10, therefore LHL = RHL = f(10)
Since, f(x) is continuous at x = 10.

LHL = RHL = f(10)

=10a+b=21 .. 2

Subtracting Eq. (1) from Eq. (2), we get 8a =16 = a =2
Puta=2inEq. (1), weget2x2+b=5=b=1

11. Prove that the function f given by f (x) = | x— 1|, X € R is not differentiable at x = 1.
Ans.

x-1 if x-1>0
—(x-1), if x-1<0
We have to check the differentiability at x = 1
Here, f(1)=1-1=0

, li —h)— li —(1-h)-

L' (1) = m f@-h)-f@ _Im 1-@2-h)-0)

h—0 —h h—0 —h
_lim h
“h—>0-h

Given, f(x)x —1|:{

and
RF'(1) = lim f@+h)-f(@) _ lim (1+h)-1-0
h—0 h h—0 h
lim h
"h0h
o LF () = Rf (D).
Hence, f(x) is not differentiable at x = 1

2
12. Find Y if y=cos™ (1_—)(
1+

& X2],0<x<1

AnNS.
Letx =tan@ = O =tan* x, then we have

_y?2 _ 2
y =cos™ (1 x2 ] =cos (M] =cos ' c0s 20 = 20

1+ X 1+tan’ @
= y=2tan"'x
1 2

:>ﬂ:2>< ;= 5
dx 1+x° 1+X

_y?2

—X],0<x<1

1+ X2

13. Find Y if y:sin‘l(
dx

AnNS.
Letx =tan@ = O =tan* x, then we have

_y2 _ 2
y=sin™ - X2 =sin™ w —sin"* cos 20 =sin"*sin| =26
1+x l1+tan“ 0 2

T T
Sy="_-20=>y="—2tantx
y 2 y 2
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14.

15.

16.

17.

18.

:>d—y:0—2>< 1 2

dx 1+x2 1+x2

Find & if y = cos‘l(iz],—l< x<1
dx 1+x

AnNS.
Letx =tan@ = O =tan* x, then we have

y= cos‘l( 2X - j =cos™ (ﬂ] =C0s™*sin 26 = cos ™ cos (% - 29]

1+x l1+tan“ 0
—>y=—-20=y="-2tan"'Xx
:>d—y:0—2 12: _22

dx 1+x° 1+X

. dy. 4 1 1
Find = if y=sec™| —— |,0<x<—
dx y (ZXZ —1) J2

AnNS.
Let x=co0s8 = 0 =cos™ x, then we have

y=sec™ ( 5 ;L 1) =sec™ (ﬁ] =sec™ ( co:;,lZ@J =sec 'sec20 =20
X — —

-1 -2

J1-x2 - J1-x2

Differentiate sin (tan™! ™) with respect to x.
Ans.

Lety = sin (tan™! &™)

Differentiating both sides w.r.t. X, we get

%:%[sin(tan = ‘X)} cos(tan'e ‘X) (tan‘1 e )

=cos(tane ‘X) (_X) &( )

= y=2C0S" X =2x

e ¥ cos(tane ™)

=cos(tan*e™* e ) =-
( ) —2x( ) 1re?

Differentiate log (cos €*) with respect to x.
Ans.

Let y = log (cos €)

Differentiating both sides w.r.t. x we get
dy d

—~=—| log(cose”
dx dx[ 9 )]

_ v (—Sinex)i(ex)=(—tane*).e* — —e*tane*
cose dx

—(cose )
cose” dx

Differentiate cos (log x + €*), x > 0 with respect to x.
Ans.

Lety =cos (log x + &%)

Differentiating both sides w.r.t. X, we get

dy

- :%[cos(log x+e”) |=—sin(log x + e*)%(log X+¢€’)
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19.

20.

= —sin(log x + ex)(%+ exj =—sin(log x + ex)(“;e ]

_ —(1+xe¥)sin(log x +€*)
X

Find L if y<+ XV + x¥=ab.
dx

Ans.
Given that y* + x¥ + x* = aP°
Puttingu=y*, v=x'and w=x*, we getu + v + w = a°

Therefore, (;I_u ﬂ+d—w_0 __________________ (1)

x dx dx
Now, u = y*. Taking logarithm on both sides, we have log u = x log y
Differentiating both sides w.r.t. x, we have

ld_u_x_(logy)+logy—(x) X—. d—y+logyl
y dx

u dx

:>du—u iﬂ+logy =y* iﬂ+logy -------------------- (2)
dx y dx y dx

Also v = x

Taking logarithm on both sides, we have log v =y log x
Differentiating both sides w.r.t. x, we have

1%—y—(log X) + log xﬂ_ y— +Iog xﬂ

v dx dx dx

:%:v l+|og xd—y]:xy(lﬂogxﬂ] ------------------ (3)
dx X dx X dx

Again w = x*

Taking logarithm on both sides, we have log w = x log x.
Differentiating both sides w.r.t. x, we have

1AW 9 ogx)+logx-2(x) = x 2+ log x.1
wdx  dx dx X
dw .
:&:w(ulog X)=x"(1+logx) e (4)

From (1), (2), (3), (4), we have

y* lﬂﬂog y +xy(l+log xd—y]+xx(1+log x)=0
y dx X dx

(™ +.1og ) £ =" (L+log x) -y -y logy
X

dy —[xx(1+log X)+y.x'"+y*log y]
- — =
dx x.y " +x”.log x

Differentiate x* — 2°"* with respect to x.
Ans.

Lety = xX — 25inx

Letu=x*and v =25"% then we havey =u—v

Therefore, dy _du_dv (1)
dx dx dx
Now, u=x*

Taking logarithm on both sides, we have log u = x log x.
Differentiating both sides w.r.t. X, we have
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21.

22,

ldu_. d X_(Iog X) +log x—(x) =X— 1 +log x.1
X

u dx
:g—i:u(lﬂog x)=x*(l+log x) """"""""""" )
Again v = 25

Taking logarithm on both sides, we have log v = (sinx) log 2.
Differentiating both sides w.r.t. x, we have

ld_\; = cos x(log2) = % = V[cos x(log 2)] = 2" [cos x(log 2)]

From (1), (2) and (3), we get
jz(’ g_l:(_ 3\; = X*(1+log x)— 2°"*[cos x(log 2)]

Differentiate (log x)* + x'°9% with respect to x.
Ans.

Lety = (log x)* + x'9x

Let u = (log x)* and v = x'°9* then we havey =u + v

Therefore, gy d_u+ﬂ (1)

x dx dx
Now, u = (logx)*
Taking logarithm on both sides, we have log u = xlog(logx).
Differentiating both sides w.r.t. x, we have
ldu_ = xilog(log X) + log(log x)—(x) =
u dx dx

du

—+log(log x)

= — +log(log x)}
dx

=u {i+ log(log x)} (log x)” { !
log x log x

Again v = xo%

Taking logarithm on both sides, we have log v = (logx) logx = (logx)?
Differentiating both sides w.r.t. x, we have

1%_ 2log x—(Iog X)=2log x><1

v dx X

:Q:V[Zlogx}zx,w[ﬂogx} 3

dx X X
From (1), (2) and (3)

— (log x)* { 1 iog(log x)}x"’g*[m}
g X

= (log x)**[1+log x log(log x) ]+ 2x"****.log x

d

Differentiate (sinx)* +sin*v/x with respect to x.
Ans.
Lety = (sinx)* +sin*+/x
Letu= (sinx)*, v =sin+/x then we havey =u +v
Therefore, gy _du dv 1)
dx dx dx
Now, u = (sin x)*
Taking logarithm on both sides, we have log u = xlog(sin x).
Differentiating both sides w.r.t. x, we have

(2)
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%g_i = x%log(sm X) + log(sin x)—(X) = Sinx

x oS X + log(sin x)

= g_l;( =4 [XCOt x+log(sin X)] = (sin x)” [X cot x +log(sin X)] _____________ 2)

Againv = sin/x
Differentiating both sides w.r.t. x, we have
dv 1 d 1 1 1

e () ==X == 3)
o 1/1—(\&)2 > Vi-x 2dx 2dx-x
From (1), (2) and (3)
y_ (sin x)* [xcot x + log(sin x) ] +
dx 2Ux—x°
23. Differentiate x¥"* + (sin X)°°** with respect to x.
Ans. _
Lety = x*"* + (sin x)°*°*
Let u = x®"%, v = (sin x)*** then we havey =u + v
Therefore, gy _du dv 1)
dx dx dx
Now, u=x*™
Taking logarithm on both sides, we have log u = (sinx) logx.
Differentiating both sides w. rt X, we have
1du d 1
——=sinx—Ilog x + log x—(sm X) =sin Xx—+log xcos x
u dx dx X
du sin x e sin x
= — —u[—+log X COS x} [—+Iog X CO0S x} (2
dx X X

Again v = sinx®
Taking logarithm on both sides, we have log v = (cosx) log(sinx)
Differentiating both sides w.r.t. x, we have

1dv_ cosxilog(sm X) + log(sin x)—(cos X) = COS X ! x €0S X + log(sin x)(—sin x)

v dx dx sin x

= % = v[cot xcos x —sin xlog(sin x)] =sin x***[cot xcos x —sin xlog(sin x)| ~-----------
From (1), (2) and (3)

% =x" [%Jf log x cos X} +sin x“**[cot x cos x—sin x log(sin x)]

24. Find %ifx:a(6+sin9),y=a(l—cosﬂ).
X

Ans.
Given that x =a (0 + sin 6), y = a (1 — cos 0)
Differentiating w.r.t. 6, we get

dx dy .
— =a(l+cosh),——= =a(sin9
) ( )de (sin0)

dy Zsingcosg sinQ
Therefore, ﬂ: %9 = a(sin9) = sind = 2 9 2 _ 2 = tang
dx OX a(l+cos@) 1+coséO 2c0s Y cos? 2
do 2 2
25. Find ﬂifx=c0s0—c0s 20,y =sin 0 —sin 20

dx
Ans
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26.

27.

28.

29.

Given that x = cos 0 — cos 20, y = sin 0 — sin 20
Differentiating w.r.t. 6, we get

3—2 =—sin@ —(—sin20)x 2 =-sin 6 + 2sin 26

ﬂ:cose—(cosze)xzz cosO —2cos 20

do
dy
Therefore, dy _dg _ —sinf+2sin260
dx dX  cos@-2cos20
deo
dy

Find d—if Xx=a(0-sin0),y=a(l+cos0)
X

Ans.
Giventhat x =a (6 —sin 0),y =a (1 + cos 0)
Differentiating w.r.t. 6, we get

d—X:a(l—cose),ﬂ:a(O—sine)=—asin9
do do
dy 2 'n9c039 c039
dy 4o -asinf —sing oSN, €08, —C0S,
Therefore, —= = v = = 5= 5
dx OX a(l-cosf) 1-cosé 26in2 ¢ sin?
do 2 2

If x= \/as“"lt Y= \/a“’s'lt , show that dy__y
dx X

Ans

Given that x = \/as”‘_lt Y = /acos‘lt

Multiplying both we get,

Xy = \/asin‘lt \/acos‘lt _ \/asin‘lt.acos‘it _ \/asin‘1t+cos‘1t _ a%

Differentiating both sides w.r.t. X, we get

xﬂ+y:0: xd—y:—y:d—y:—l
dx dx dx X

2

If y = 3¢ + 2%, prove that d 2/ —5ﬂ+6y =0
dx dx

Ans.

Given that y = 3e* + 2e*

Differentiating both sides w.r.t. X, we get

ﬂ — Ge2x + 63x — G(EZX + e3><)

dx

Again, Differentiating both sides w.r.t. x, we get

dzy 2 3
=6(2e" + 3™
v ( )

d?y
dx?
=12e%* +18e* —30e** —30e** +18e** +12e** =0

Now, _53_y+ 6y =6(2e* +3e*) —5(6(e” +e¥)) + 6(3e** + 2e*)
X

Ify =3 cos (log x) + 4 sin (log x), show that x? y, + xy1 +y =0

——cat?
2
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Ans.
Given thaty = 3 cos (log x) + 4 sin (log x)
Differentiating both sides w.r.t. X, we get

_ y, =-3sin(log x)%(log X) + 4 cos(log x)%(log X)

dx
=-3sin(log x)l+ 4cos(log x)l = l[—35in(|og x) +4cos(log x)]
X X X

= Xy, =—3sin(log x) + 4 cos(log x)
Again, Differentiating both sides w.r.t. x, we get

Xy, +Y,;.1=-3cos(log x)%(log X) —4sin(log x)%(log X)
1 . 1 1 . y
=-3cos(log x) =—4sin(log x) = = —;[3cos(log x) +4sin(log x)| = -
X X

:>x2y2+xy1=—y
= Xy, + Xy, +y=0

2 2
30. If & (x + 1) = 1, show that 3. :(d_y]

x* Ldx
Ans.
Giventhate’ (x +1) =1
y 1
=>e' =——
X+1

Differentiating both sides w.r.t. X, we get
eyd_y:_ 1 = 1dy 1 :

dx (x+1) X+1 dx (x+1)

dy__ 1

dx X+1

Again, Differentiating both sides w.r.t. x, we get
o))
d®  (x+1)?  x+1) (dx

31. If y = (tan™ x)?, show that (x> + 1)?yo + 2X (x> + 1) y1 = 2
Ans.
Given that y = (tan™! x)?
Differentiating both sides w.r.t. X, we get

ﬂzZtan‘lxdi(tan‘1 X)=2tan " Xxx———
X

dx 1+x

A
y, = 2tan 2X = (1+x?)y, = 2tan" x
1+x

Again, Differentiating both sides w.r.t. x, we get

= 1+ X))y, + 2x(L+ X))y, =2

L+ X?)y, +2xy, = 2x !
1+

X2

32.If xy/1+y+yvJ1+x =0, for,-1<x<1, prove that ﬂ:_%
dx  (@+x)
Ans.
Given that Xy/1+y + yv1+x =0 = xy/1+y =—y/1+Xx
Squaring both sides, we get
X(L+y) =y*(1+Xx) = X*—y?+x’y—y’x=0
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33.

34.

35.

= (X=Y)(X+Y)+xy(x-=y)=0 = (X-y)(X+y+xy)=0
=>X-y=0or x+y+xy=0

=>y=Xx or yl+x)=-Xx=>y=x or y:ﬁ
+

But y =x does not satisfy the given equation

. X
So, we consider, y =——
1+x

Differentiating both sides w.r.t. X, we get

dx  dx (L+x)? A%’ @+’

d d
ﬂ_i( —Xj__(1+x)dx(x)_xdx(l+x)__(1+X)—X_ 1
X+1)

dy cos*(a+y)

If cosy = x cos (a +y), with cos a # + 1, prove that — -
dx sina
Ans.
. cos
Given thatcosy = xcos (a+y)= X= L5y
cos(a+y)

Differentiating both sides w.r.t. y, we get
dx d ( cos y ]_ cos(a+ y)(=sin y) —cos y[-sin(a+ y)]

dy dyl cos(a+y) cos?(a+Yy)
_sin(a+y)cosy—cos(a+y)siny sinfa+y-y)  sina
- cos?(a+y) ~ cos’(a+y) cos*(a+y)
:>d_y _ cosz_(a+ y)
dx sina
d?y

Ifx=a(cost+tsintyandy=a(sint-tcost), find —;
X

Ans.

Giventhatx =a(cost+tsintyandy =a(sint—tcost)

Differentiating both sides w.r.t. t, we get

dx

dt dt dt

dt

—= a{icost{t%sint+sinti(t)ﬂ =a[-sint+(tsint+sint)] = at cost

and dy = a{isint{t%cost + cost%(t)ﬂ = afcost — (—tsint +cost)] = atsint

dt

dy
dy gt _ atsint _tant

Now, —=—== =
dx dx atcost
dt
Again, Differentiating both sides w.r.t. x, we get
2 2
sec”t 1
d gzitant:secztxﬁz ="sec’t
dx dx dx atcost at
] . in
Differentiate tan‘l( SIn X ]w.r.t. X
1+cosx
AnS.
. X X
. 2sin —cos —
n
Lety=tan‘1( SN X ]:tan‘1 2
1+cosx

2c0s? X
2

Prepared by: M. S. KumarSwamy, TGT(Maths)

Page - 99 -



X

sin—
=tan’ 2 |- tan(tan 5) _X
COS — 2 2
2
Differentiating both sides w.r.t. X, we get
dy 1
dx 2

X+1
36. Differentiate sin™ W.r.t. X
1+ 4
Ans.
X+1 X
Lety =sin™ 2 =sin™* 2 ><22
1+4* 1+(2%)

Let 2 =tan @ = O = tan* 2* then we have

y=sin™ (mj =sin"'(sin 20) = 20 = 2tan " 2*

1+tan®6
Differentiating both sides w.r.t. X, we get
X+1
Yo b Gy 2 prjgp-2 1092
dx 1+(2°)" dx 1+4* 1+4

37. Differentiate sin® X w.r.t. e,
Ans.
Let u = sin? x and v = %X
Differentiating u and v w.r.t. x, we get

d_u = 2sin xi(sin X) = 2Sin X COS X
dx dx

and v _ ee* i(cos X) = e“**(—sin x) = (—sin x)e“**
dx dx
diu
Now, d_u:ﬂ: 23|_nxcosx :_Zcosx
dV ﬂ (—Sln X)ecosx ecosx
dx
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CHAPTER —5: CONTINUITY AND DIFFERENTIABILITY
MARKS WEIGHTAGE - 08 marks
Previous Years Board Exam (Important Questions

1. For what value of k is the following function continuous at x = 2?
2X+1; x<2

f(x)=1 k ; x=2

3x=1; x>2
x*+2x° + x° <%0
2. Discuss the continuity of the following functionatx =0: f(x) = tantx
0 ,X=0
3ax+b ; x>1
3. Ifthe function f (x) givenby f(x)=4 11 ; x=1 iscontinuous at x =1, find the values of a and

bax—2b ; x<1

b.
4. Find the relationship between ‘a’ and ’b’ so that the function ‘f* defined by:

ax+1, x<3. .
f(x)= is continuous atx = 3.
bx+3, x>3

5. Show that the function f(x) = [x — 3|, x € R, Is continuous but not differentiable at x = 3.

V1+kx —+/1—kx
, —1<x<0

6. Find the value of k, for which f(x) = X IS continuous at x = 0.

2x+1

, 0<x<l1
x-1
. . . kx+1, X< . )
7. Find the value of k so that the function f, defined by f (x) = IS continuous at x = 7.
COSX, X>7

8. Find the value of ‘a’ for which the function f defined as

asinz(x +1), x<0
2 is continuous at x = 0.

f(x)=

tan x —sin x

x° ’

9. Find all points of discontinuity of f, where f is defined as follows :

| x]+3 ; x<-3

f(x)=¢-2x ; —3<x<3

6Xx+2 ; x>3

10. Show that the function f defined as follows, is continuous at x = 2, but not differentiable:
3x—2 ; 0<x<1

f(X)=<2x°-x; 1<x<2

5x—=4 ; x>2

>0

secx—1

11 1f f(x)=
secx+1

, then f(x). Also find f (%j

12. Find % Af (X2 +y?)? =xy.
X
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2
13. If siny = x sin(a +y), prove that —> dy _sin“(a+y)

dx sina
e e i Y
14. If (cos x)¥ = (sin y)*, find FvE
ia-1
15. If y:L then prove that (1—x ) y —3X— dy -y=0.
V1-x? dx
— X dzy dy
16. If y = €*(sin x + cos X), then show that — —2d—+2y =0.
X X
2
17. If x=a(cost +tsint) andy = a(sin t - t cost), then find C:j 2/ :
X
18. If log(x* +y?*)=2tan™ (l] , then show that dy _x+y
X dx x-y
_ - 2 dzy dy
19. If y = a cos(log x) + b sin(log x), then show that x ™ + xd—+ y=0
X X

20. If J1-x +\/1 y* =a(x—y), then show that -~ dy 1/1 Y’
dx  V1-x°
21. Find %,if y:sin‘l[x«/l—x—\/;\/l—xﬂ
X

22. Find % Jif y = (cos x)* + (sin x)"*
X

23. Differentiate the following with respect to x : tan ‘1(

1+x+\/1—_x

24.1f y = cot™® ‘/1+an X J”/l‘sf” X\ find &
J1+sinx —y/1-sinx dx
25. Differentiate the following function w.r.t. X : (x)COSX + (sin x)teln X
A dy
26. If y=e*" * -1<
y dx

27. If y=cos™
y [ dx

3x+4\/1—x2] find d
5 1

28. If y = cosec? x, x > 1. then show that x(x* —

y 2 o dy
2X°-1)—=
—+( )dx

2
29. If y=logtan 7+ X | then show that ﬂ:secx.Also find d gat x=2
4 2 dx dx 4

30. Differentiate the following function with respect to x: f(x) =tan™ 12X gt X2
1+x 1-2x

d2y
3l.If x=a cost+|ogtan ,y =a(l+sint), then find o
X

2

32.If x=a(f@—sin0),y=a(l+cosd), then find 3 2/
X

2

1
33. Differentiate x®* + X2—+ W.I.t.X

X° -1

34. If x¥ =e*77, then show that Q:sz
dx  [log(xe)]
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35. If x=tan (élog yj then show that (1+ x° ) +(2x a)
2
36. Prove that - XJa? %2 + & sin? (ij =+a’ -x?
dx| 2 2 a
37.1f y= Iog[x+\/x2 +1J jy 0

2
38.1f y= Iog[x+\/x2 +a2J then show that (x? +a2)F+ x%zo
X X

2
39. If y =sin™ x, then show that (1—x2)d—¥—xd—y:0.
dx dx

2
40. Differentiate tan™ [M] W.r.t. X.
X

d?x d?y d%y
dt? " dt? " dx*

41. If x=a(cost+tsint)andy =a(sin t—t cos t), 0<t<%,find

42, 1f x"y" =(x+y)™", then show that %:l.
X X

43. If Xy = (x2 + y)', then show that jy 2y
X X

2

d7y
dx®

44 If x=asint,y = a(cost +log tan %] , then find

dy _ (L+log y)?
dx  logy
dy  logx

dx  (1+log x)2

45. If y* =e’™, then show that —

46. If x¥ =e*, then show that

X+l AXx
47. Differentiate the following with respect to x : sin™ 3
1+(36)"
2

d°y

48. If x = a cos®® and y = a sin6, then find the value of v 0==
X

5
dy _sin’(a+y)

49. If x sin (a +y) + sin a cos(a + y) = 0, prove that -
dx sina

2
50. If y = sin (log x), then prove that x* d—¥+ xﬂ
dx dx

51. Show that the function f(x) = 2x — |x| is continuous but not differentiable at x = 0.

/ 2
52. Differentiate tan‘l[ 1-x ]with respect to cos‘1(2x\/1—x2).
X

+y=0.

. . 2 . . 2
53. Differentiate tan™ yiex -1 with respect to sin™ 1
X 1+ x?

54. If y =x*, then show that —- d’y 1(ﬂj Yo
X

X’ yldx
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OBJECTIVE TYPE QUESTIONS (1 MARK)

sin x .
. ——+cosx, if x#0 . . :
1. The functionf(x) =< x is continuous at x = 0, then the value of k is
k , if x=0

@ 3(b)2()1(d) 15

2. The function f (x) = [x], where [x] denotes the greatest integer function, is continuous at
(@4(@(-2()1(d)15

is not continuous is

3. The number of points at which the function f (x) = X
X—[x

(@) 1 (b) 2 (c) 3 (d) none of these

4. The function given by f (x) = tanx is discontinuous on the set

@ {rr:nez} (b){2nz:neZ} (© {(2n+1)%:nez} (d) {%T:nez}

5. Letf (x)=|cosx|. Then,
(a) f is everywhere differentiable.
(b) f is everywhere continuous but not differentiable at x =nx, n €Z.

(c) fis everywhere continuous but not differentiable at x = (2n + 1)%

(d) none of these.
6. The function f (x) = [x| + [x = 1] is

(a) continuous at x =0 as well as at x = 1. (b) continuous at x = 1 but not at x = 0.
(c) discontinuous at x = 0 as well as at x = 1. (d) continuous at x = 0 but not at x = 1.

sinl, if x#0

7. The value of k which makes the function defined by f(x) = X , continuous at x = 0 is

k ,if x=0
(@8 (b) 1 (c) -1 (d) none of these

8. The set of points where the functions f given by f (x) = [x — 3| cosx is differentiable is
@R (b) R - {3} (c) (0, ) (d) none of these

9. Differential coefficient of sec (tan™x) w.r.t. x is

X 1
(a) (€) xv1+x? (d)
NIED'G V1+ %2
. [ 2% _
10. If u=sin ( 2]andv:tan ( ] then—ls
1+Xx
1
(a) > (b) x d1
11. A function f is said to be continuous for x € R, if
(a) itis continuous at x =0 (b) differentiable at x =0
(c) continuous at two points (d) differentiable for x R
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

sin(e*? -1)

Iff(x) = log(x—1) ' X # 2 and f(x) =k for x = 2, then value of k for which f is continuous is
og(x —
(a) -2 (b)-1 ()0 (d1
2
Iff(x)=2xand g (x) = X?+1, then which of the following can be a discontinuous function
f(x) + b) f (X) - f g) I
(@) f(x) +g(x) (b) f(x)-9(x) © f(x).g9(x (d) < x)
_ 2
The function f () = ——*_ is
4x —X
(a) discontinuous at only one point (b) discontinuous at exactly two points
(c) discontinuous at exactly three points (d) none of these
The set of points where the function f given by f (X) = |2x-1| sinx is differentiable is
@R (b) R - {%} (c) (0, ) (d) none of these
The function f (x) = cot x is discontinuous on the set

@ {rr:nez} (b){2nz:neZ} (© {(2n+1)%:nez} (d) {%T:nez}

Let f (x)=| sinx |. Then,
(a) f is everywhere differentiable.
(b) f is everywhere continuous but not differentiable at x =nm, n €Z.

(c) fis everywhere continuous but not differentiable at x = (2n + 1)%, nezZ

(d) none of these.

The function f (x) = e is

(a) continuous everywhere but not differentiable at x = 0
(b) continuous and differentiable everywhere

(c) not continuous at x = 0

(d) none of these.

Iff (x) = x*sin 1, where x = 0, then the value of the function f at x = 0, so that the function is
X

continuous at x =0, is
@~0 (b)-1 (©1 (d) none of these

. T
mx+1, if x<=

If f(x) = , IS continuous at x = % then
sinx+n, if x>£

_ _ _ Nz _ nr _ T
@m=1,n=0 (b)m—7+1 (c)n—T (d)m_n_E

_ 2
Ify= Iog(ir;], then % is equal to
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22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

4x3 —4x 1 —4%®
a b C d
()l—x4 ()1—x4 ()4—x4 ()1—x4
Ify = \/sinx+y,then % is equal to .
X
COS X COS X sin x sin x
a b C d
(a) 2y 1 ()1_2y (©) 2y 1 ()1_2y
The derivative of cos™ (2x? — 1) w.r.t. cos™x is
-1 2
(@2 (b) (c) — (d) 1-x2.
241-x? X
2
If x=t% y =1t then d 2/ is
X
3 3 3 3
a) — b) — c) — d) —
@ (b) © OF
kcosx . T
L If x#=—=
If the function f(x)={ 7 ~2X be continuous at x = 2=, then k =
. V4 2
3 , If x==
2
@3 (b) 6 (c) 12 (d) none of these
In order that the function f(x) = (x + 1)* is continuous at x = 0, f(0) must be defined as
(@) f(0)=0 (b) f(0) =e (c) f(0) = 1/e dfo)y=1
2 i >
Let f(x)= X +k, "_c x=0 . If the function f(x) be continuous at x = 0, then k =
—x2—k, if x<0
(a) 0 (b)1 (c) 2 (d) -2
. . . Xx+1 . . .
The points at which the function f(x) = Ty 1 is discontinuous are
X2+ X—
(@ -3, 4 (b) 3,-4 (©-1,-3,4 (d)-1,3,4
If f(x) = | X - b, then function
(a) Is continuous at x = 1 (b) Is continuous at x = b
(c) Is discontinuous at x = b (d) None of these
1 if x<2
iF f00=4"" " " %= then
5-x, iIf x>2
(a) f(x) is continuous at x = 2 (b) f(x) is discontinuous at x = 2
(c) f(x) is continuous at x = 3 (d) None of these
E if x=1
If function f(X)=49 x-1"' is continuous at x = 1, then the value of k will be
k, if x=1
(a) -1 (b) 2 (c) -3 (d) -2
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sin? ax

32. For the function f(x)=< x* '’ if x=0 which one is a true statement
1 if x=0
(@) f(x) is continuous at x =0 (b) f(x) is discontinuous at x = 0, when a # +1
(c) f(x) is continuous at x = a (d) None of these
sin2x .
——, if x=0 . . .
33.If f(x)=<5 5x is continuous at x = 0, then the value of k will be
k, if x=0
2 2
@1 (b) = (c) o (d) None of these
Ix=a] it x+a
34.1f f(x)=1 x—-a ' , then
1 if x=a
(a) f(x) is continuous at x = a (b) f(x) is discontinuous at x = a
lim
(©) f(x)=1 (d) None of these
X—a
x'-16 .
35.0F (=1 x=2 ' " **? then
16, if x=2
(a) f(x) is continuous at x = 2 (b) f(x) is discontinuous at x = 2
lim
(©) f(x)=16 (d) None of these
X— 2

36. The number of points at which the function f (x) = o ! | is discontinuous is
X

ax+1, if x>1 . .

37.1f f(x)= ) is continuous, then a should be equal to
x+2, if x<1

38. The derivative of logiox w.r.t. X is

39. Ify = sec‘{ﬁf] + sin‘{ﬁ_ﬂ, then % is equal to
X — X + X

40. The deriative of sin X w.r.t. cos x is

. X+1
41. The function f (xX) = ————
) 1+1+X

42. An example of a function which is continuous everywhere but fails to be differentiable exactly at
two points is

is continuous at x = 0 if f (0) is

43. Derivative of X2 w.r.t. X3 is

44. 1f f (x) = |cosx], then f Gj =

45, If f (X) = [cosx — sinx | , then f (%j:

dy 1 1).
46. For the curve +/x + =1, = at|—,—|is
Sy =t g a.g)
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CHAPTER - 10: VECTOR ALGEBRA

MARKS WEIGHTAGE - 05 marks

NCERT Important Questions & Answers

1. Find the unit vector in the direction of the sum of the vectors, a = 2i + 2] —5k and
b=2i+ ] +3k
Ans:
The sum of the given vectors is a+b (= c, say) = 4i+ 3] — 2k

and | C|=+/4% +32 +(-2)? =+/29

Thus, the required unit vector is

~ 1 - 1 T 4 ~ 3 4 2 -
c=—C=—+=(41+3)—-2k) = i+ - k
G T s s
2. Show that the points are A(2i — j+k), B(i—3]—5k),C(3i—4] —4k) the vertices of a right angled
triangle.
Ans:
We have AB = (1-2)i+(=3+1) ] + (-5-1)k = —i — 2] — 6K

BC=(@-1)i+(-4+3)j+(-4+5k=2i—]+k

and CA=(2-3)i+(~-1+4) j + L+ 4)k =—i+3] +5k
Then | AB [?= 41| BC *=6,| CA =

=| AB[’=|BC[" +|CA[

Hence, the triangle is a right angled triangle.

3. Find the direction cosines of the vector joining the points A(1, 2, -3) and B(-1, -2, 1), directed
from A to B.
Ans:
The given points are A(1,2, — 3) and B(—1, —2,1).
Then AB = (-1-1)i +(-2—-2) ]+ (1— (-3))k =—2i —4 ] + 4k

Now, | AB |=/4+16+16 =~/36 =6

.. unit vector along AB = LAB_—( 2i - 4]+4k)——ll——]+2|2
| AB| 3 33
1 22

Hence direction cosines are ——,——,—
3" 33

4. Find the position vector of a pomt R WhICh divides the line joining two points P and Q whose
position vectors are |+21—k and —i+ j +k respectively, in the ratio 2 : 1 (i) internally (ii)

externally

Ans:

The position vector of a point R divided the line segment joining two points P and Q in the ratio m: n
is given by

mb +na
Case | Internally =
m+n
mb—-na
Case Il Externally =
m-n

Position vectors of P and Q are given as OP =i+2j—k,0Q =—i+ j +K
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(i) Position vector of R [dividing (PQ ) in the ratio 2 : 1 internally]
_ mOQ+n0OP _ 2(-i+j+k)+1(i+2j—k) _—i+4]+|2_l€+ia+ll2
 m+n 2+1 -3 R

(i) Position vector of R [dividing (PQ ) in the ratio 2 : 1 externally]
- mOQ-nOP _ 2(—i+ J+k)-1(i+2j—k) -3i+0j+3k
m-n 2-1 1

—3i+3Kk

5. Find the position vector of the mid point of the vector joining the points P(2, 3, 4) and

Q(4,1,-2).
Ans:

Position vectors of P and Q are given as OP = 2i +3] +4k,0Q = 4i + j — 2k
The position vector of the mid point of the vector joining the points P(2, 3, 4) and Q(4, 1, -2) is
given by

Position Vector of the mid-point of (PQ) = %(@ +@) = %(4f+ j—2k+2i+3] +4I2)
1/ ,~ .n Ao A
:E(6|+4J+2k):3|+21+k
6. Show that the points A, B and C with position vectors, a=3i—4j-4k, b=2i—j+k and

c =f—3] —5k respectively form the vertices of a right angled triangle.

Ans:
Position vectors of points A, B and C are respectively given as

a=3i-4j—4k,b=2i—j+k and c=i-3j-5k
Now, AB=b—-a=2i— j+k-3i+4]+4k =—i+3]j+5k
=|AB[’=1+9+25=35
BC=c-b=i-3]-5k—2i+j—k=-i—2]—6k
=|BC f=1+4+36=41
CA=a—c=3i-4j-4k—i+3]+5k =2i— j+k
—|CA[P=4+1+1=6
=|BC[’<| AB[ +|CA[
Hence it form the vertices of a right angled triangle.

7. Find angle ‘0’ between the vectors a=i+ j—k and b=i—]j+k
Ans:
The angle 6 between two vectors a and b is given by

cosezi

lallb]
Now, ab=(i+]—k).(i—j+k)=1-1-1=-1
Therefore, we have cos@ = %1 =60 =cos™" (%1]

8. If a=5i—j—3k and b=i+3j -5k, then show that the vectors a+b and a—b are

perpendicular.
Ans:
We know that two nonzero vectors are perpendicular if their scalar product is zero.

Here, a+b=5i—]—3Kk+i+3] -5k =6i+2] -8k
and a-b=5—]-3k—i-3]+5k =4i—4] + 2k
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Now, (a-+b).(a—b)=(6i+2]—8Kk).(4i—4]+2k)=24-8-16=0
Hence a+b and a—b are perpendicular.

9. Find |a—b], if two vectors a and b are such that |a|=2, |b|=3 and ab =4.
Ans:
We have

|a—b’=(a-b).(a-b)=aa-ab-ba+bb
Hal? —2(ab)+|b[?=22-2(4)+3*=4-8+9=5
—|a-bl=5
10. Show that the points A(—2f+ 3] + 5I2), B(i+ 2] + 3I2), C(7i— |2) are collinear.

Ans:
We have

AB=(1+2)i+(2-3)]+(3-5)k =3i— -2k
BC = (7-1)i+(0-2)j+(-1-3)k = 6i — 2] — 4k
CA=(7+2)i+(0-3)j+(-1-5)k =9i —3j — 6k
Now, | AB [*=14,| BC |’=56,| CA[?=126

=| AB|=+14,| BC |=2114,|CA|=3V14
=|CA|<| AB|+|BC]|

Hence the points A, B and C are collinear.

11. If a,b,c are unit vectors such that a+b+c =0, find the value of ab+b.c+ca
Ans:
Given that |a|=1|b|=1|c|=La+b+c=0
(a+b+c)?=(a+b+c).(a+b+c)=0
—aa+ab+ac+bb+bc+ba+ca+ch+cc=0
—=|a|2+|b| %+ |c| 2+2(ab+bc+ca)=0
=1+1+1+2(ab+bc+ca)=0
= 2(ab+bc+ca)=-3

:a.5+5.a+aa;73

12. If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively, then find
Z ABC.
Ans:
We are given the points A(1, 2, 3), B(—1, 0, 0) and C(0, 1, 2).
Also, it is given that .~ ABC is the angle between the vectors BA and BC
Now, BA=(i+2]+3k)— (=i +0]+0k) = 2i + 2] +3k
:>|§A|: Ja+4+9 =17
and BC = (0i+ ] +2I2)—(—i+0]+0|2) :?+]+2I2
—=|BC = V1+1+4 =+/6

BABC = (2i+2]+3K).(i+ j+2k)=2+2+6=10

BABC 10 10
| BA|IBC| (V17)(W6) 102
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13.

14.

15.

16.

= /ABC =cos™ (ﬂl

V102
Show that the points A(Z, 2, 7), B(2, 6, 3) and C(3, 10, -1) are collinear.
Ans:

The given points are A(1, 2, 7), B (2, 6, 3) and C(3, 10, —1).
AB=(2i+6]+3K)—(i+2]+7k)=i+4] -4k

:>|ﬁ|: Vv1+16+16 :\/ﬁ

BC=(3i+10] —K)—(2i +6]+3K) =i+4] -4k

—|BC |=1+16+16 =/33

and AC = (3i+10j—k)—(i+2] +7k) =2i+8] —8k

—| AC |= 4+ 64+ 64 =+/132 = 2./33

-] AC < AB|+|BC|

Hence, the given points A, B and C are collinear.

Show that the vectors 2i - ] +k, f—3] ~5k and 3i- 4] — 4k form the vertices of a right angled

triangle.
Ans:

Let A= 2i— j+k B=i1-3j-5k and C = 3i—4] —4k

AB = (i-3j—-5k)—(2i— j+k) =—i—2] -6k

=| AB|=/1+4+36 = /41

BC =(3i—4j-4k)—(i—-3]-5k)=2i— j+k

=|BCl=V4+1+1=6

and AC = (3i—4j —4k)—(2i - j+k) =i-3j -5k

=| AC |=\1+9+25 =/35

-] ABJP<|AC | +| BC

Hence, ABC is a right angled triangle.

Find a unit vector perpendicular to each of the vectors (a+b) and (a—b), where
a:€+]+|2,6:i+2]+3|2.

Ans:

We have a+b=2i+3j+4k and a—b=-]—2k

A vector which is perpendicular to both (a+b) and (a—b) is given by

A A A

i ]k
(a+b)x(@a-b)=[2 3 4|=-2i+4]-2k(=c,say)
0 -1 -2

Now, |C|=+/4+16+4 =24 =26

Therefore, the required unit vector is

~ 1= /:
~2i+4]-2k) =

C=—=C=
[c| 2\/_

Find the area of a triangle having the points A(1, 1, 1), B(1, 2, 3) and C(2, 3, 1) as its vertices.

Ans:

We have AB = j+2k and AC =i+2].
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The area of the given triangle is %|ﬁ>< AC |

_ i 2jk

N P oo
o N XD

i
Now, ABxAC =0
1

Therefore, | ABx AC |=16+4+1=+/21
Thus, the required area is%|ﬁxA—C |:%\/ﬂ

17. Find the area of a parallelogram whose adjacent sides are given by the vectors a = 3i + ] +4k
and b=i—j+k.
Ans:
The area of a parallelogram with a and b as its adjacent sides is given by |axb]|

i ]k
Now, axb=[3 1 4|=5i+ -4k
1 -1 1

Therefore, |axb |=+/25+1+16 =~/42

and hence, the required area is /42 .

18. Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).
Ans:

ﬁ:(2€+3]+5|2)—(i+]+2|2):?+2]+3|2

A—C:(i+5]+5lz)—(i+]+2I2):4]+3I2
ik

Now, ABxAC =[1 2 3|=-6i-3]+4k
0 4 3

—| ABx AC |=+/36+9+16 =+/61
Area of triangle ABC = %lA_BXA_C |:g sq. units.

19. Find the area of the parallelogram whose adjacent sides are determined by the vectors
a=i—j+3k and b=2i-7]j+k.

Ans:

Adjacent sides of parallelogram are given by the vectors a=i—j+3k and b=2i—-7j+k.
ik

Now, axb=[1 -1 3|=20i+5]-5kK
2 -7 1

—|axb |=/400+ 25+ 25 = /450 =152
Hence, the area of the given parallelogram is 15V2 Sg. units.

20. Let the vectors a and b be such that |al=3 and |6|:%’ then axb is a unit vector, find the

angle between a and b..
Ans:
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V2

Given that vectors a and b be such that |a|=3 and |5|:?.
Also, axb is aunit vector = |axb|=1

:>|5|.|5|sin9:1:>3x§sin9=1

:sinezijezﬂ

V2 4
21 1f i+ j+k, 2i+5], 3i+2j-3k and i—6]—k are the position vectors of points A, B, C and D
respectively, then find the angle between AB and CD. Deduce that AB and CD are collinear.
Ans:
Note that if 0 is the angle between AB and CD, then 0 is also the angle between AB and CD.
Now AB = Position vector of B — Position vector of A
= (2i+5])—(i+]+|2) :i+4]—|2
Therefore, | AB |=v1+16+1=+/18 =32
Similarly, CD=-2i-8]+2k =|CD |=V4+64+4 =72 =62
E.@ _U2)+A8)+ (D) _
| AB||CD| (3v2)(6v2)

Since 0 < 0 <, it follows that O = 7. This shows that AB and CD are collinear.

Thus, cos@ =

22. Let a, b and ¢ be three vectors such that |a]=3,|b|=4,| ¢ |= 5and each one of them being

perpendicular to the sum of the other two, find |a+b+c]|.

Ans:
Given that each one of them being perpendicular to the sum of the other two.

Therefore, a.(b+c)=0,b.(c+a)=0,c.(a+b)=0
Now, |a+b+cC[P=(a+b+c)?=(a+b+c).(a+b+c)
—aa+a.(b+c)+bb+b.(c+a)+c.(a+b)+cc
=al*+|b|*+|c|?

=9+16+25=50

Therefore, |a+b+c|=+/50 =52

23. Find a vector of magnitude 5 units, and parallel to the resultant of the vectors a = 2i+3] —k
and b=i-2j+k.
Ans:
Given vectors a=2i+3j—k and b=i-2]+K.
Let ¢ be the resultant vector a and b then
6:(2i+3]—|2)+(i—2]+|2) :3?+]+0I2
=|cl=v/9+1+0 =410
-, Unit vector in the direction of ¢ = 6= ¢ :i(3f+ )
c| 10
Hence, the vector of magnitude 5 units and parallel to the resultant of vectors a and b is

3V10~ 10 »

it—|j
2 2 J

~ 1 o ~
+5c=45——(3i+ |) ==+
@( ),
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24. The two adjacent sides of a parallelogram are 2i—4j+5k and i—2j -3k . Find the unit vector

25.

26.

parallel to its diagonal. Also, find its area.
Ans:

Two adjacent sides of a parallelogram are given by a=2i—4]+5k and b=i-2]j—-3k
Then the diagonal of a parallelogram is given by c=a+b
. C=a+b=2i-4j+5k+i-2] -3k =3i-6]+2k

:>|E|:\/9+36+4:\/E:7

Unit vector parallel to its diagonal = (A::ié :3(3?—6] +2I2) =§?—§] +5k
|c| 7 7T 7 7
i ] ok
Now, axb=(2 -4 5|=22i+11]+0k
1 -2 -3

Then the area of a parallelogram = | axb |= /484 +121+0 =/605 =11./5 sq. units.
Let a=i+4]+2k b=3i-2j+7k and c=2i—j+4k .Find a vector d which is perpendicular
to both a and band c.d =15.

Ans:

The vector which is perpendicular to both a and b must be parallel toaxb.
i j kK

Now, axb=[1 4 2[=32i-]-14k
3 -2 7

Let d = A(axb) = 1(32i — j —14K)

Also c.d =15 = (2i — j +4k).A(32i - ] ~14k) =15
:64A+A—561:15:9A:1531:%:2

~. Required vector d :%(32?- j—14k)

The scalar product of the vector i+ ] +k with a unit vector along the sum of vectors
2i + 4]—5I2 and ﬁ+2]+3|2 is equal to one. Find the value of A.
Ans: Let a= i+ j+k, b= 2i+4j-5k and ¢ =Ai+2]j+3k
Now, b+Cc=2i+4]-5k+Ai+2]+3k=(2+A)i+6]—2k
:>|6+E|:\/(2+l)2+36+4:\/4+ﬂ,2+4ﬂ,+40:\/12+4A+44
Unit vector along b+¢ is brc _(2+4)i+6)-2k
|b+c| A2 +4)+44
The scalar product of i+ ]+ Kk with this unit vector is 1.
RIS - P T ) L et
|b+c] A% +4) +44
:M:l:l—wzl
A2 +4)+44 A2+ 45 +44

= A+6=VA*+41+44 = (A+6)* =A% +4A+44
= A2 +120+36=A2+41+44=>8)=8= 1 =1

1
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27. If with reference to the right handed system of mutually perpendicular unit vectors i, ] and k :
o=3i- ]B =2i+ ] —3I2, then express B [lin the form ﬁ = E+ Fz , where ﬁl is parallel to a and
Fz is perpendicular to all
Ans:
Let B, =Aa, Aisascalar,ie. B =34i—-1].
Now, B, = B— B, =(2—3A)i + (1+ 1) ] —3k
Now, since Fz is perpendicular to a , we should have o [ Fz 0. i.e.,
3(2-31)-@1+1)=0
=6-91-1-1=0=5-101=0
:>10}b:5:>ﬂ,:£:l
10 2
Therefore, 3, :%?—%] and S, = %?4_%] ~ 3K
28.1f a, b and ¢ are mutually perpendicular vectors of equal magnitudes, show that the vector
a+b+c isequallyinclinedto a, b and c.
Ans:
Given that a, b and ¢ are mutually perpendicular vectors.
. ab=bc=ca=0
It is also given that |a|=|b|< c|
Let vector a+b+c beinclinedto a, b and ¢ atangles o, p and y respectively.
_ (a+b+c)a aa+ba+ca |af+0+0

coSgt=——5——=5——+— =
la+b+cl|la] |a+b+c]|la] |a+b+c]la]

= — Lalz_. = = = |:a:| =
la+b+cl|la] |a+b+c]|
_ (@+b+c)b ab+bb+ch  0+|b}+0
la+b+c|lb| |a+b+c|a] |a+b+c|a]
= — LBlZ_. = = = |:bi| =
|la+b+cl|la] |a+b+c]|

Cos

_ (a+b+c)c ac+bc+cc  0+0+|cf
la+b+c|c| |a+b+c|la] |a+b+c]al

_ e e

|la+b+cl|la] |a+b+c]|

Now as |a|=|b|=| c|, therefore, cosa = cosp = cosy
Loa=B=y o o )
Hence, the vector a+b+c isequally inclinedto a, b and c.

cosy
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CHAPTER - 10: VECTOR ALGEBRA

MARKS WEIGHTAGE - 05 marks

Previous Years Board Exam (Important Questions & Answers

1. Write the projection of vector i+ j+k along the vector j.
Ans:
Required projection = 0 F1*K)-J _ 0+1+0 _1

il Jo+1+0 1

2. Find a vector in the direction of vector 2?—3] +6K which has magnitude 21 units.
Ans:

Required vector =21 m - M
J4+9+36 J49

- 21{@] —3(2i —3j+6k) =6i -9 +18k

3. Write a unit vector in the direction of vector PQ, where P and Q are the points (1, 3, 0) and
(4, 5, 6) respectively.
Ans:

PQ=(4-1)i+(5-3)]+(6-0)k =3i +2] +6k

. Required unit vector = 3i+2]+6k 3i+2j+6k 3i+2j+6k —§i+3]+9|2
a J9+4+36 J49 7 777
4. Write the value of the following : ix(j+K)+ jx(k+1)+kx(i+])

Ans:

ix(]+|2)+]x(|2+i)+l2x(i+])

=ix J+ixk+ jxk+ jxi+kxi+kx ]
=k-j+i-k+]j-i=0

5. Find the value of 'p* for which the vectors 3i + 2] +9Kk and i-2 p] +3k are parallel.

Ans:
Since given two vectors are parallel.
3 2 9 3 2

1 —2p 3 1 —2p
=>-6p=2=> pz—%

6. Find a.(bxc), if 5:2f+]+3lz,5:—?+2]+lzand Ez3i+]+2l2.

Ans:
Giventhat5:2i+]+3lz,5:—f+2]+lzandEz3i+]+2l2
2 1 3
sa(xc)=-1 2 1/=2(4-1)-1(-2-3)+3(-1-6)
3 1 2
=6+5-21=-10
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7. Show that the four points A, B, C and D with position vectors 4i+5j+k,—j —K,3i +9]j+4Kk and
4(-i+ j+k) are coplanar.

Ans:
Position vectors of A, B, C and D are

Position vector of A= 4i + 5] +k
Position vector of B =— ] — K

Position vector of C =3i + 9] +4K

Position vector of D = 4(—€+ ] + |2) =—4i+ 4] +4K

- AB=-4i-6]j-2k AC =—-i+4]+3k, AD=-8i— j+3k

4 -6 -2
Now, AB.(ACxAD)=|-1 4 3|=-4(12+3)+6(-3+24)—2(1+32)
-8 -1 3

=-60+126-66=0
— AB.(ACx AD) =0
Hence AB, AC and AD are coplanar i.e. A, B, C and D are coplanar.

8. Find avector a of magnitude5+2, making an angle of % with x-axis., % with y-axis and an

acute angle 6 with z-axis.
Ans:

Direction cosines of required vector a are

I:cos%:i, m:cosgzo and n=cosé

2

1P+m?+n’=1

2
AL soscosto-1=costo-1-1-1
J2 2 2
:>cos€—i:>n—i
V2 V2
1=
. Unit vector in the direction of a=——i +0] —
/2 f
L a= 5\/7( |+0]+—k] 5i + 5K
2R

9. If a and b are perpendicular vectors, | a+b| =13 and |a| = 5 find the value of |b]|.
Ans:

Given| a+b|=13

|a+b[?=169= (a+b).(a+b) =169
—|al? +2ab+|b[?=169

=l|af +[bP=169 [-aLlb=ab=0]
—|b[P=169—|a[*=169— 25 =144
—|b|=12

10. Find the projection of the vector i+3j+7k on the vector 2i—3j+6k .
Ans:
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11.

12.

13.

14.

Let a= i+3j+7k and b= 2i—3] +6kK

Projection of the vector a on b= ab_(1+3] +Zk)'£2'_£31 +6k)
b | 21 -3 +6kK|

2-9+42 35 35

= =2 _P_p
J4+9+36 Ja9 7

If a and b are two unit vectors such that a+b is also a unit vector, then find the angle
between a and b .

AnNs:
Given that a+b is also a unit vector
la+b|=1

|a+b=(a+b).(a+b)
—=|af +2ab+|b[f=12 =1
=1+2ab+1=1 |-]al=1|bl=1]

= 2ab=-1= 3= =[a[[Blcos0 =~
1

= 1x1xcosé 2—53 cosé 2—%3 cosé =C052—ﬂ

%
3
Vectors a, b, ¢ aresuchthat a+b+c=0and|al=3, |b|=5 and |c|]=7. Find the angle

between a and b.
Ans:

a+b+c=0=a+b=-c

= (a+b)? = (-c)?

I= (a+b).(a+b)=cc

—|af +2ab+|b[P=cf=9+2ab+25=149
—2ab=49-25-9=15

=0

= ab=2)a|b|cos0 =
2 2
:>3X5XC059=%2COS@Z%ZCOSHZCOS%

—0=2
3

If a is a unit vector and (x—a)(x+a) = 24, then write the value of | x|.
Ans:

Given that (x—a)(x+a) = 24

= XX+Xa—-axX-aa=24

=|x[-|af=24 |-xa=ax|

=[x -1=24 =|x = 25=| x|=5

For any three vectors a, b and c, write the value of the following:
ax(b+c)+bx(c+a)+cx(a+b)

Ans:
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15.

16.

ax(b+c)+bx(c+a)+cx(a+b)
—axb+axc+bxc+bxa+cxa+cxb

=axb+axc+bxc—axb—-axc—-bxc=0

The magnitude of the vector product of the vector i+ ] +k with a unit vector along the sum of
vectors 2i+4]—5k and Ai+2]j+3K isequal to ~/2 . Find the value of A.

Ans:

Leta=i+j+k,b=2i+4j-5k and ¢ = Ai+2]+3Kk

Now, b+Cc=2i+4]-5k+Ai+2]+3k=(2+A)i+6]—2k
:>|6+E|:\/(2+l)2+36+4:\/4+ﬂ,2+4ﬁ,+40:\/2,2+42,+44

The vector product of i+ j +K with this unit vector is v/2 .

ax(b+c)

- b+c

L lax ———] = T2
|b+c]| |b+c|
i ] Kk
Now, ax(b+c)=| 1 1 1|=(-2-6)i—(-2-2-1)j—(6-2-A)k
241 6 -2

=-8i+(4+1)]+(4-)kK

L Jax@+9) :ﬁ:|—8|+(4+z,)1+(4—z,)k i
|b+c| ATAn+ah |
2 2
:>\/G4+(4+z,) +@-2" _
VA2 +40+ 44
B4+ (4+ ) +(4—A)? 64+16+ A2 +84+16+ 12 -84 96+ 242
g 2= ; I Sl
AT+44+44 AT+41+44 AT+44+44

=96+21% =2(A* +4A +44) =96+ 2% =21° +81+88
=81=8=>1=1

Find a unit vector perpendicular to each of the vectors a+2b and 2a-+b, where
a=3i+2j+2k and b=i+2j-2k.
Ans.
Giventhat a=3i+2j+2k and b=i+2j—2k
sa+2b=31+2]+2k+2(1+2]j-2Kk)
=3i+2j+2k+2i+4]—4k =5i+6] -2k
and 2a+b=2(3i+2]+2k)+i+2j -2k
=6i+4]+4k+i+2]-2k =7i+6]+2k
Now, perpendicular vector of a+2b and 2a+b

i j ok
=15 6 -2/=(12+12)i—(10+14)]+(30-42)k

7 6 2
=241 - 24 -12k =12(2i — 2] —K)
. Required unit vector = L120@1221-k)  2i-2)-k

12 Jasacr o
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17.

If a=i—]+7k and b=5i— ]+ Ak, then find the value of A, so that a+band a—b are
perpendicular vectors.
Ans:

Giventhat a=i— j+7k and b=5i— j + Ak

L a+b=i-j+7k+5i— j+ Ak =6i—2]+(7+ )k
and a—b=i-]+7k—5i+ j— Ak =—4i+ (7 - )k
Now, a+band a—b are perpendicular vectors

— (a+b).(a-b)=0

— (61—2]+(7+A)K).(~4i +(7- )k =0

= -24+0+(7+A)(7-4)=0

= -24+49-1*=0=>1°=25=>1=45

OBJECTIVE TYPE QUESTIONS (1 MARK)

1.

If 0 is the angle between two vectors a and b , then ab>0 only when

(@0<9<% (MOSQS% €) 0<O<nx d) 0<O<x

Let a and b be two unit vectors and 6 is the angle between them. Then a+b is a unit vector if 0 is
equal to

T V4 V4 2
(@ 3 (b) 5 () 2 (d) 3

The value of i.(jxK)+ j.(ixK)+K.(ix ) is
(a) 0 (b) -1 © 1 (d) 3

If 0 is the angle between any two vectors a and b, then |ab|=|axb| when 6 is equal to

pa pa pa pa
(@ 3 (b) 5 () 2 (d) 5

The value of x for which x(f+ ] + |2) IS a unit vector.

1

a) 0 b) +— c) 1 d) +4/3
(a) (b) 7 (c) (d)
Let the vectors a and b be such that |a|=3 and |6|:%’ then is a unit vector, if the angle between
a and bis

T T T T
a) — b) — c) — d) —
(a) 3 (b) 5 (c) 1 (d) 5
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10.

11.

12.

13.

14

15.

16.

17.

18.

19.

Area of a rectangle having vertices A, B, C and D with position vectors —i+%] +4Kk, f+%] +4Kk,

f—% ] +4k and —i—%] +4K, respectively is
(a) 172 (b) 1 (c)2 (d) 4

The area of the parallelogram whose adjacent sides are determined by the vectors a = i- ] +3k and

b=2i-7]j+k is
(a) 15 (b) 1543 (c) 15v/2 (d) None of these
The area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5)
(a) /61 (b) @ (c) 24/61 (d) None of these
If a=i—7j+7k and b=3i—2]+2k then the value of |axb| is
(a) 19 (b) 1943 (c) 19+/2 (d) None of these
The area of a triangle having the points A(1, 1, 1), B(1, 2, 3) and C(2, 3, 1) as its vertices.
(a) v/21 (b) 2421 () g (d) None of these
If the points (-1, -1, 2), (2,m, 5) and (3,11, 6) are collinear, then the value of m is
(@8 (b) 4 (c) 2 (d) None of these
The magnitude of the vector 6i+2]+3k is
(@5 (b) 7 (c) 12 (d)1
. The position vector of the point which divides the join of points with position vectors a+b and
2a—b intheratio1:2is
3a+2b ~ 5a—b 4a+b
a b) a o d
(a) 3 (b) (c) 3 (d) 3
The vector with initial point P (2, -3, 5) and terminal point Q(3, -4, 7) is
@) i—j+2k (b) 5i—7]+12k () —i+]—2k (d) None of these
The angle between the vectors i—] and ]-|2 §
Vg 2r Vg S5r
a) — b) — c) —— d) —
(a) 3 (b) 2 (c) 3 (d) 5
The value of 14 for which the two vectors 2i — j+2k and 3i+4j+K are perpendicular is
(a) 2 (b) 4 (c) 6 (d)8
The area of the parallelogram whose adjacent sides i+k and 2i+ ] +k are
(a) V2 (b) v/3 (©3 (d) 4
If |a]=8,|b|=3 and |axb|=12, then value of ab is
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20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

(a) 64/3 (b) 831 (c) 24/3 (d) None of these

The 2 vectors ] +k and 3i- ] +4K represents the two sides AB and AC, respectively of a AABC.
The length of the median through A is
(a) @ (b) @ (c) V18 (d) None of these
The projection of vector a=2i— j+k along b=i+2]j+2k is
2 1
(@) < (b) (c) 6 (d) 2
3 3
If a and b are unit vectors, then what is the angle between a and b for ~/3a—b to be a unit vector?
T T T T
a) — b) — c) — d) —
@ 3 OF © (@) 4
The unit vector perpendicular to the vectors i—] and i+ ] forming a right handed system is
. . -] i+]
a) k b) —k C) — d) —
(a) (b) (c) 72 (d) NG
If |al=3 and —1<k <2, then | ka| lies in the interval
The vector in the direction of the vector i - 2] +2k that has magnitude 9 is
(@) i-2j+2k () 3(-2j+2k) (€ 9(i-2j+2k) (@ #
The position vector of the point which divides the join of points with position vectors 2a—3b and
a+b intheratio 3:1is
3a-2b 7a-8b 3a 5a
a b c) — d) —
@ = () =, © 7, @ =
The vector having initial and terminal points as (2, 5, 0) and (-3, 7, 4), respectively is
(a) —i+12]+4k (b) 5i+2]—4k (c) —5i+2] +4k d) i+]j+k
The angle between two vectors a and b with magnitudes J3 and 4, respectively, and ab = 23 is
T T 5 T
a) — b) — c) — d) —
@ 3 OF © (@) 4
The value of A4 for which the two vectors 3i—6j+k and 2i—4]+ Ak are parallel is
3 2 5 2
a) — b) — Cc) — d) =
@ (0) © (@) ¢
The value of A4 for which the two vectors a=2i+4j+k and b=i+2]+3k are orthogonal is

() 0 (b) 1 (@g (m_g
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31. The vectors from origin to the points A and B are a= 2?—3] +2k and b=2i+ 3] +k respectively,
then the area of triangle OAB is

(a) 340 (b) V25 (©) V229 (d) %\/229
32. For any vector a, the value of (axi)?+(ax j)? +(axKk)? is equal to
@ a (b) 3a° (€) 4a’ (d) 2a°

33.1f |a]=10,|b|=2 and ab=12, then value of |axb]| is
(a) 5 (b) 10 (c) 14 (d) 16

34. The number of vectors of unit length perpendicular to the vectors a = 2i+ j+2k and b= j+k is
(a) one (b) two (c) three (d) infinite

35.1f |aj=4 and -3<k <2, then |ka| lies in the interval

36. If a,b,c are three vectors such that a+b+c=0 and |al=2,|b|=3,|c|=5 then value of
ab+bc+ca is
(a) 0 (b) 1 (©) - 19 (d) 38

37.If a,b,c are unit vectors such that a+b+c=0 then the value of ab+bc+c.a is

@1 (b) 3 (©) —g (d) None of these

38. The vectors Ai + ] +2K,i+ A] —k,2i— ] +K are coplanar if
(a) -2 (b)0 ©1 (d)-1

39. The vector a+b bisects the angle between the non-collinear vectors a and b if

40.1f ra=0,rb=0,rc=0 for some non-zero vector r, then the value of a.(bxc) is

41. The vectors a = 3i — 2] +2k and b=—i—2k are the adjacent sides of a parallelogram. The acute
angle between its diagonals is

42. The values of k for which |kal<|a| and ka%a is parallel to a holds true are
43. The value of the expression |axb? +(ab)? is

44.1f |axb? +|ab’=144 and |a|=4, then |b| isequalto

45. If a is any non-zero vector, then (a.)i+(a.j)j + (ak)k equals

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 124 -







CHAPTER - 12: LINEAR PROGRAMMING
MARKS WEIGHTAGE - 05 marks

NCERT Important Questions & Answers

1. Solve the following Linear Programming Problems graphically:
Maximise Z = 5x + 3y subject to 3x + by <15,5x + 2y <10,x >0,y > 0.
Ans:

Our problem is to maximize Z = 5x + 3y ...(i)
Subject to constraints 3x+5y<15...()
5x + 2y < 10 (iii)
X>0,y>0...(iv)
Firstly, draw the graph of the line 3x + 5y = 15
Secondly, draw the graph of the line 5x + 2y = 10

On solving given equations 3x + 5y = 15 and 5x + 2y = 10, we get x = Q, y= ?
.. Feasible region is OABCO (see the below figure).

YJL

5

Feasible
(0, 3)C ; region
I I 1 >
5] r B
ox +2y =10 CEIPEA

The corner points of the feasible region are O(0, 0), A(2, 0), B(%f—gj and C(0, 3) The values of Z

at these points are as follows:

Corner point Z=5x+ 3y
O(0, 0) 0
A2, 0) 10
C(0, 3) 9
B (Elﬁ) & — Maximum
19 19 19
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20 45

Therefore, the maximum value of Z is zligs at the point B(— —] :

1919

2. Show that the minimum of Z occurs at more than two points.
Minimise and Maximise Z = x + 2y subject to x + 2y > 100, 2x -y < 0, 2x + y <200; X, y > 0.

Ans:
Our problem is to minimiz
Z=x+2y...(I)

e and maximize

Subject to constraints are x + 2y > 100 ...(ii)

2x —y <0 ...(iii)
2% +y <200 ...(iv)
x>0,y>0...(v)

Firstly, draw the graph of the line x + 2y = 100
Secondly, draw the graph of line 2x —y =0

Thirdly, draw the graph of
On solving equations 2x —

line 2x +y =200
y=0and x + 2y = 100, we get B(20, 40) and on solving the equations 2x

—y=0and 2x +y = 200, we get C(50, 100).
.. Feasible region is ABCDA (see below figure)

\%
D(0, 200)

200}

»X

20 40 60 80 ?30\52&%40 160

(Oszy’

The corner points of th
values of Z at these poi

2y =1
2x +y =200 ¥ *2=100

e feasible region are A(0, 50), B(20, 40), C(50, 100) and D(0, 200). The
nts are as follows:

Corner point i) v
A(0, 50) 100 — Minimum
B(20, 40) 100 —» Minimum
C(50, 100) 250
D(0, 200) 400 - Maximum

The maximum value of Z is 400 at D(0, 200) and the minimum value of Z is 100 at all the points
on the line segment joining A(0, 50) and B(20, 40).

3. A merchant plans to sell two types of personal computers — a desktop model and a portable
model that will cost Rs 25000 and Rs 40000 respectively. He estimates that the total monthly

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 127 -




demand of computers will not exceed 250 units. Determine the number of units of each type of
computers which the merchant should stock to get maximum profit if he does not want to
invest more than Rs 70 lakhs and if his profit on the desktop model is Rs 4500 and on portable
model is Rs 5000.

Ans:

Let the manufacturer produces x pedestal lamps and y wooden shades everyday. We construct the
following table :

Ttem | Number | yinc o chine (in h) sprayer (nh) | (in9)
A X 2x 3x 5x
B Y Y 2y 3y
Total X+y 2x + vy 3x + 2y 5x + 3y
Availability 12 20

The profit on a lamp is Rs. 5 and on the shades is Rs. 3.

Our problem is to maximize Z = 5x + 3y ...(i)

Subject to the constraints 2x +y < 12 ...(ii) 3X+2y<20...(111)) x>0,y>0...(iv)
Firstly, draw the graph of the line 2x +y = 12

Secondly, draw the graph of the line 3x + 2y = 20

On solving equations 2x +y = 12 and 3x + 2y = 20, we get B(4, 4).

.. Feasible region is OABCO. (see below figure)

YA

13-

(6.6, 0)
o+ —t——t—t+—+—X
2 4 6\\8 10 12 14 16
(0, 0)
3x +2y =20
2x +y =12

The corner points of the feasible region are O(0, 0), A(6, 0), B(4, 4) and C(0, 10). The values of Z at
these points are as follows:

Corner point Z =35x + 3y
0(0, 0) 0
A(6, 0) 30
B(4, 4) 32 —» Maximum
C(0, 10) 30

The maximum value of Z is Rs. 32 at B(4, 4).
Thus, the manufacturer should produce 4 pedestal lamps and 4 wooden shades to maximize his
profits.
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4. A dietician has to develop a special diet using two foods P and Q. Each packet (containing 30 g)

5.

(0, 23)

of food P contains 12 units of calcium, 4 units of iron, 6 units of cholesterol and 6 units of
vitamin A. Each packet of the same quantity of food Q contains 3 units of calcium, 20 units of
iron, 4 units of cholesterol and 3 units of vitamin A. The diet requires atleast 240 units of
calcium, atleast 460 units of iron and at most 300 units of cholesterol. How many packets of
each food should be used to minimise the amount of vitamin A in the diet? What is the
minimum amount of vitamin A?
Ans:
Let x and y be the number of packets of food P and Q respectively. Obviously
X >[10, y >[10. Mathematical formulation of the given problem is as follows:
Minimise Z = 6x + 3y (vitamin A)
subject to the constraints
12x + 3y >[1240 (constraint on calcium), i.e. 4x +y >[180 ... (1)
4x + 20y >[1460 (constraint on iron), i.e. x + 5y >[1115 ... (2)
6x + 4y <1300 (constraint on cholesterol), i.e. 3x + 2y <[1150 ... (3)
x>[0,y>00... (4)

Let us graph the inequalities (1) to (4).

The feasible region (shaded) determined by the constraints (1) to (4) is shown in below figure and
note that it is bounded. The coordinates of the corner points L, M and N are (2, 72), (15, 20) and (40,
15) respectively. Let us evaluate Z at these points:

Corner Point Z=06x+3y
L(2,72) (2,72) 228

(15, 20) 150 ¢  |Minimum
(40, 15) 285

x+5y=115

sx+) —gp IXTW=150

From the table, we find that Z is minimum at the point (15, 20). Hence, the amount of vitamin A
under the constraints given in the problem will be minimum, if 15 packets of food P and 20 packets
of food Q are used in the special diet. The minimum amount of vitamin A will be 150 units.

A manufacturer has three machines I, Il and 111 installed in his factory. Machines | and 11 are
capable of being operated for at most 12 hours whereas machine 111 must be operated for
atleast 5 hours a day. She produces only two items M and N each requiring the use of all the
three machines. The number of hours required for producing 1 unit of each of M and N on the
three machines are given in the following table:

Number of hours required on
Items | machines

[ 11 11

M 1 2 1

N 2 1 1.25
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She makes a profit of Rs 600 and Rs 400 on items M and N respectively. How many of each
item should she produce so as to maximise her profit assuming that she can sell all the items
that she produced? What will be the maximum profit?
Ans:
Let x and y be the number of items M and N respectively.
Total profit on the production = Rs (600 x + 400 y)
Mathematical formulation of the given problem is as follows:
Maximise Z = 600 x + 400 y
subject to the constraints:
X + 2y < 12 (constraint on Machine I) ... (1)
2X +y < 12 (constraint on Machine 1) ... (2)

X + %y > 5 (constraint on Machine III) ... (3)

X>0,y>0..(4)

Let us draw the graph of constraints (1) to (4). ABCDE is the feasible region (shaded) as shown in
below figure determined by the constraints (1) to (4). Observe that the feasible region is bounded,
coordinates of the corner points A, B, C, D and E are (5, 0) (6, 0), (4, 4), (0, 6) and (0, 4)
respectively. Let us evaluate Z = 600 x + 400 y at these corner points.

2x+y=12

Comerpoint | 7Z=600x+ 400y

104
(5, 0) 3000
(6,0) 3600
xX+=-y=5 4,4 4000 < Maximum
(0, 6) 2400

(0, 4) 1600

We see that the point (4, 4) is giving the maximum value of Z. Hence, the manufacturer has to
produce 4 units of each item to get the maximum profit of Rs 4000.

6. There are two factories located one at place P and the other at place Q. From these locations, a
certain commodity is to be delivered to each of the three depots situated at A, B and C. The
weekly requirements of the depots are respectively 5, 5 and 4 units of the commodity while the
production capacity of the factories at P and Q are respectively 8 and 6 units. The cost of
transportation per unit is given below:

Cost (in Rs.)
From/To A B c
P 160 100 150
Q 100 120 100

How many units should be transported from each factory to each depot in order that the
transportation cost is minimum. What will be the minimum transportation cost?
Ans:
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Let x units and y units of the commaodity be transported from the factory at P to the depots at A and B
respectively. Then (8 — x —y) units will be transported to depot at C

Factory

Hence, we have x>0,y>0and 8—-x-y>0
i.e.x>0,y>0andx+y<8
Now, the weekly requirement of the depot at A is 5 units of the commodity. Since x units are
transported from the factory at P, the remaining (5 — x) units need to be transported from the factory
at Q. Obviously, 5— x>0, i.e. x <5.
Similarly, (5-y)and 6 — (5-x +5-y) =x +y—4 units are to be transported from the factory at Q
to the depots at B and C respectively.
Thus,5-y>0,x+y-4>0
l.e.y<5,x+y>4
Total transportation cost Z is given by
Z=160x+100y+100(5-x)+120(5-y)+100 (x +y—4) +150 (8—x-Y)
=10 (x =7y +190)
Therefore, the problem reduces to
Minimise Z = 10 (x — 7y + 190)
subject to the constraints:
X>0,y>0...(1)

X+y<8..(2)
X<5..03)
y<5..(4)

andx+y>4..(5

The shaded region ABCDEF represented by the constraints (1) to (5) is the feasible region (see
below figure). Observe that the feasible region is bounded. The coordinates of the corner points of
the feasible region are (0, 4), (0, 5), (3, 5), (5, 3), (5, 0) and (4, 0).

Let us evaluate Z at these points.
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X'e

>y =35
'
A(0,4
04"
—>X
o 10
y
Y F@,0) x+y=8

Corner Point | Z=10 (x—7 y + 190)
(0,4) 1620
0,5) 1550 <—
(3,95 1580
5,3) 1740
(5,0) 1950
(4,0) 1940

From the table, we see that the minimum value of Z is 1550 at the point (0, 5).
Hence, the optimal transportation strategy will be to deliver 0, 5 and 3 units from the factory at P and
5, 0 and 1 units from the factory at Q to the depots at A, B and C respectively. Corresponding to this
strategy, the transportation cost would be minimum, i.e., Rs 1550.

Minimum
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CHAPTER - 12: LINEAR PROGRAMMING
MARKS WEIGHTAGE - 05 marks

Previous Years Board Exam (Important Questions & Answers

1. A cottage industry manufactures pedestal lamps and wooden shades, each requiring the use of
a grinding/cutting machine and a sprayer. It takes 2 hours on the grinding/cutting machine
and 3 hours on the sprayer to manufacture a pedestal lamp. It takes 1 hour on the
grinding/cutting machine and 2 hours on the sprayer to manufacture a shade. On any day, the
sprayer is available for at the most 20 hours and the grinding/cutting machine for at the most
12 hours. The profit from the sale of a lamp is Rs. 25 and that from a shade is Rs. 15.
Assuming that the manufacturer can sell all the lamps and shades that he produces, how
should he schedule his daily production in order to maximise his profit. Formulate an LPP and
solve it graphically.

Ans:

Let the manufacturer produces x padestal lamps and y wooden shades; then time taken by x pedestal
lamps and y wooden shades on grinding/cutting machines = (2x + y) hours and time taken on the
sprayer = (3x + 2y) hours.

Since grinding/cutting machine is available for at the most 12 hours.

SL2X+y<12

and sprayer is available for at most 20 hours. Thus, we have
S3X+2y<20

Now profit on the sale of x lamps and y shades is,

Z = 25x + 15y.

So, our problem is to find x and y so as to

Maximise Z =25x + 15y ...(i)

Subject to the constraints:

3x + 2y <20 ...(iN)

2x +y <12 ...(iii)

x>0 ...(iv)

y>0...(v)
The feasible region (shaded) OABC determined by the linear inequalities (ii) to (v) is shown in the
figure. The feasible region is bounded.
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Let us evaluate the objective function at each corner point as shown below:

Corner Points Z = 25x +15y
0 (0,0) 0
A(6,0) 150
B(4,4) 160
C (0,10) 150

Maximum

We find that maximum value of Z is Rs. 160 at B(4, 4). Hence, manufacturer should produce 4 lamps

and 4 shades to get maximum profit of Rs. 160.

A manufacturing company makes two types of teaching aids A and B of Mathematics for class

XIl. Each type of A requires 9 labour hours of fabricating and 1 labour hour for finishing.
Each type of B requires 12 labour hours for fabricating and 3 labour hours for finishing. For
fabricating and finishing, the maximum labour hours available per week are 180 and 30
respectively. The company makes a profit of Rs. 80 on each piece of type A and Rs. 120 on each
piece of type B. How many pieces of type A and type B should be manufactured per week to get
a maximum profit? Make it as an LPP and solve graphically. What is the maximum profit per

week?

Ans: Let x and y be the number of pieces of type A and B manufactured per week respectively. If Z

be the profit then,

Objective function, Z = 80x + 120y

We have to maximize Z, subject to the constraints
9x + 12y <180 = 3x + 4y <60 ...(i)

X + 3y <30 ...(ii)

x>0,y>0..(iii)

The graph of constraints are drawn and feasible region OABC is obtained, which is bounded having

corner points O(0, 0), A(20, 0), B(12, 6) and C(0, 10)

} } —» X
40 50 60
\/
YI
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Now the value of objective function is obtained at corner points as

Corner point Z = 80x + 120y
0 (0, 0) 0
A (20, 0) 1600
B (12, 6) 1680 <——— Maximum
C (0, 10) 1200

Hence, the company will get the maximum profit of Rs. 1,680 by making 12 pieces of type A and 6
pieces of type B of teaching aid.

Yes, teaching aid is necessary for teaching learning process as

(i) it makes learning very easy.

(i) it provides active learning.

(iii) students are able to grasp and understand concept more easily and in active manner.

3. A dealer in rural area wishes to purchase a number of sewing machines. He has only Rs. 5,760
to invest and has space for at most 20 items for storage. An electronic sewing machine cost him
Rs. 360 and a manually operated sewing machine Rs. 240. He can sell an electronic sewing
machine at a profit of Rs. 22 and a manually operated sewing machine at a profit of Rs. 18.
Assuming that he can sell all the items that he can buy, how should he invest his money in
order to maximise his profit? Make it as a LPP and solve it graphically.

Ans:

Suppose dealer purchase x electronic sewing machines and y manually operated sewing
machines. If Z denotes the total profit. Then according to question

(Objective function) Z = 22x + 18y

Also, x +y <20

360x + 240y <5760 = 9x + 6y <144

x>0,y>0.

tot
YN
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We have to maximise Z subject to above constraint.

To solve graphically, at first we draw the graph of line corresponding to given inequations and shade
the feasible region OABC.

The corner points of the feasible region OABC are O(0, 0), A(16, 0), B(8, 12) and C(0, 20).

Now the value of objective function Z at corner points are obtained in table as

Corner points | Z = 22x+18y

0O(0, 0) Z=0

A(16,0) Z =22x16+18x0 = 352

B(8,12) Z =22x8+18x12 = 392 ——» Maximum
C(0, 20) Z =22x0+18x20= 360

From table, it is obvious that Z is maximum whenx =8 and y = 12.
Hence, dealer should purchase 8 electronic sewing machines and 12 manually operated sewing
machines to obtain the maximum profit * 392 under given condition.

4. An aeroplane can carry a maximum of 200 passengers. A profit of 500 is made on each
executive class ticket out of which 20% will go to the welfare fund of the employees. Similarly a
profit of "400 is made on each economy ticket out of which 25% will go for the improvement of
facilities provided to economy class passengers. In both cases, the remaining profit goes to the
airline’s fund. The airline reserves at least 20 seats for executive class. However at least four
times as many passengers prefer to travel by economy class than by the executive class.
Determine how many tickets of each type must be sold in order to maximise the net profit of
the airline. Make the above as an LPP and solve graphically. Do you think, more passengers
would prefer to travel by such an airline than by others?

Ans:
Let there be x tickets of executive class and y tickets of economy class. Let Z be net profit of the

airline. Here, we have to maximise z. Now Z = 500x x 80 +y x n
100 100

Z = 400x + 300y ....(iJ)

According to question x > 20 ....(ii)

Also x +y <200 ....(iii)

=X +4x <200 =5x <200 = x<40....(iv)

Shaded region is feasible region having corner points A (20, 0), B (40,0) C (40, 160), D (20,180)

<

260+

x:=20
x=40

sm
o
F ]
N
=)
=5
(@]

(20,180) D

N
o
A(20,0)

B(40,0)

><\

X’ 0 20HHH40 60

Yy
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Now value of Z is calculated at corner point as

Corner points Z = 400x + 300y
(20, 0) 8,000
(40, 0) 16,000
(40, 160) 64000 | Maximum
(20, 180) 60,000

Hence, 40 tickets of executive class and 160 tickets of economy class should be sold to maximise the
net profit of the airlines.

Yes, more passengers would prefer to travel by such an airline, because some amount of profit is
invested for welfare fund.

5. A manufacturer considers that men and women workers are equally efficient and so he pays
them at the same rate. He has 30 and 17 units of workers (male and female) and capital
respectively, which he uses to produce two types of goods A and B. To produce one unit of A, 2
workers and 3 units of capital are required while 3 workers and 1 unit of capital is required to
produce one unit of B. If A and B are priced at Rs. 100 and Rs. 120 per unit respectively, how
should he use his resources to maximise the total revenue? Form the above as an LPP and
solve graphically. Do you agree with this view of the manufacturer that men and women
workers are equally efficient and so should be paid at the same rate?

Ans:
Let x, y unit of goods A and B are produced respectively.
Let Z be total revenue
Here Z = 100x + 120y ....(i)
Also 2x + 3y <30 ....>(i1)) 3x +y <17 ...(iii)
X>0...(iv) y>0...(v)
On plotting graph of above constants or inequalities (ii), (iii), (iv) and (v). We get shaded region as
feasible region having corner points A, O, B and C.
Yk

144
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For co-ordinate of 'C'

Two equations (ii) and (iii) are solved and we get coordinate of C = (3, 8)
Now the value of Z is evaluated at corner point as:

Corner point Z =100x + 120y
(0, 10) 1200
(©,0) 0
1700
(59 53
3 3
(3,8) 1260 «——Maximum

Therefore maximum revenue is Rs. 1,260 when 2 workers and 8 units capital are used for
production. Yes, although women workers have less physical efficiency but it can be managed by

her other efficiency.

6. A cooperative society of farmers has 50 hectares of land to grow two crops A and B. The
profits from crops A and B per hectare are estimated as "10,500 and 9,000 respectively. To
control weeds, a liquid herbicide has to be used for crops A and B at the rate of 20 litres and 10
litres per hectare, respectively. Further not more than 800 litres of herbicide should be used in
order to protect fish and wildlife using a pond which collects drainage from this land. Keeping
in mind that the protection of fish and other wildlife is more important than earning profit,
how much land should be allocated to each crop so as to maximize the total profit? Form an
LPP from the above and solve it graphically. Do you agree with the message that the

protection of wildlife is utmost necessary to preserve the balance in environment?

AnNs:

Let x and y hectare of land be allocated to crop A and B respectively. If Z is the profit then

Z =10500x + 9000y ... (i)

We have to maximize Z subject to the constraints

X +y<50...(i)
20x +10y <800 = 2x +y <80 ...(iii)

The graph of system of inequalities (ii) to (iv) are drawn, which gives feasible region OABC with
C (0, 50).

corner points O (0, 0), A (40, 0), B (30, 20) and
Firstly, draw the graph of the line x +y = 50
Secondly, draw the graph of the line 2x +y =80

Xx>0,y>0...(iv)
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Feasible region is bounded.
Now value of Z is calculated at corner point as

Corner point Z =10500x+ 9000y
0(0,0) 0
A (40, 0) 420000
B (30, 20) 495000 «— Maximum
C (0, 50) 450000

Hence the co-operative society of farmers will get the maximum profit of Rs. 4,95,000 by allocating
30 hectares for crop A and 20 hectares for crop B.

Yes, because excess use of herbicide can make drainage water poisonous and thus it harm the life of
water living creature and wildlife.

7. A cottage industry manufactures pedestal lamps and wooden shades, each requiring the use of
grinding/cutting machine and a sprayer. It takes 2 hours on the grinding/cutting machine and
3 hours on the sprayer to manufacture a pedestal lamp. It takes one hour on the
grinding/cutting machine and 2 hours on the sprayer to manufacture a shade. On any day, the
sprayer is available for at the most 20 hours and the grinding/cutting machine for at the most
12 hours. The profit from the sale of a lamp is Rs. 5 and that from a shade is Rs. 3. Assuming
that the manufacturer can sell all the lamps and shades that he produces, how should he
schedule his daily production in order to maximise his profit? Make an L.P.P. and solve it
graphically.

Ans:

Let the number of padestal lamps and wooden shades manufactured by cottage industry be x and y
respectively.

Here profit is the objective function Z.

s Z=5x+ 3y ... (i)

We have to maximise Z subject to the constrains
2x +y <12 ... (ii)

3x + 2y <20 ... (iii)

x>0andy>0... (iv)

On plotting graph of above constraints or inequalities (ii), (iii) and (iv) we get shaded region having
corner point A, B, C as feasible region.

, 2\\ y-axis

} } — x-axis
\{‘ 10 12
3x+2y=20

2x+y=12
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Since (0, 0) Satisfy 3x + 2y <20

= Graph of 3x + 2y < 20 is that half plane in which origin lies.

The shaded area OABC is the feasible region whose corner points are O, A, B and C.
For coordinate B.

Equation 2x +y =12 and 3x + 2y = 20 are solved as

3X+2(12-2x)=20

=>3X+24-4x=20=>x=4

SL=>y=12-8=4

Coordinate of B =(4, 4)

Now we evaluate objective function Z at each corner.

Corner points Z=5x+3y
0 (0, 0) 0
A (6, 0) 30
B 4, 4) 32 +—— maximum
C (0, 10) 30

Hence maximum profit is * 32 when manufacturer produces 4 lamps and 4 shades.

8. A merchant plans to sell two types of personal computers — a desktop model and a portable
model that will cost Rs. 25,000 and Rs. 40,000 respectively. He estimates that the total monthly
demand of computers will not exceed 250 units. Determine the number of units of each type of
computers which the merchant should stock to get maximum profit if he does not want to
invest more than Rs. 70 lakhs and his profit on the desktop model is Rs. 4,500 and on the
portable model is Rs. 5,000. Make an L.P.P. and solve it graphically.

Ans:

Let the number of desktop and portable computers to be sold be x and y respectively.
Here, Profit is the objective function Z.

. Z =4500x + 5000y ...(i)

we have to maximise z subject to the constraints

X +Yy <250 ...(ii) (Demand Constraint)

25000x + 40000y < 70,00,000 ...(iii) (Investment constraint)

= 5x + 8y <1400

x>0,y>0...(iv) (Non-negative constraint)

On plotting graph of above constraints or inequalities, we get shaded region having corner point A,
B, C as feasible region.

o
o
T
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For coordinates of C, equation x +y = 250 and 5x + 8y = 1400 are solved and we get x = 200, y = 50
Now, we evaluate objective function Z at each corner

Corner Point Z = 4500x + 5000y
0(0, 0) 0
A (250, 0) 1125000
C (200, 50) 1150000 «——— maximum
B (0, 175) 875000

Maximum profit is Rs. 11,50,000 when he plan to sell 200 unit desktop and 50 portable computers.

9. A factory makes two types of items A and B, made of plywood. One piece of item A requires 5
minutes for cutting and 10 minutes for assembling. One piece of item B requires 8 minutes for
cutting and 8 minutes for assembling. There are 3 hours and 20 minutes available for cutting
and 4 hours for assembling. The profit on one piece of item A is Rs 5 and that on item B is Rs
6. How many pieces of each type should the factory make so as to maximise profit? Make it as
an L.P.P. and solve it graphically.

Ans:

Let the factory makes x pieces of item A and B by pieces of item.
Time required by item A (one piece)

cutting = 5 minutes, assembling = 10 minutes

Time required by item B (one piece)

cutting = 8 minutes, assembling = 8 minutes

Total time cutting = 3 hours & 20 minutes, assembling = 4 hours
Profit on one piece item A = Rs 5, item B = Rs 6

Thus, our problem is maximized Z = 5x + 6y

Subjecttox >0,y >0

5x + 8y <200
10x + 8y < 240
On plotting graph of above constraints or inequalities, we get shaded region.
Y
N
40 1L
3\
(0,25)
20 fim\ (8.20)
N
10 4
(24,0)
" i ' —> x
of 10 20 \30 LILNO
; 5x+8y=200
y 10x+8y=240

From figure, possible points for maximum value of z are at (24, 0), (8, 20), (0, 25).
at (24, 0),z=120
at (8, 20), z =40 + 120 = 160 (maximum)
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at (0, 25), z=150
.. 8 pieces of item A and 20 pieces of item B produce maximum profit of Rs 160.

10. One kind of cake requires 300 g of flour and 15 g of fat, another kind of cake requires 150 g of
flour and 30 g of fat. Find the maximum number of cakes which can be made from 7 x 5 kg of
flour and 600 g of fat, assuming that there is no shortage of the other ingredients used in
making the cakes. Make it as an L.P.P. and solve it graphically.

Ans:

Let number of first kind and second kind of cakes that can be made be x and y respectively
Then, the given problem is

Maximize,z=x+y

2x+y=50

Subjectedto x>0,y >0

300x + 150y <7500 = 2x +y <50

15x + 30y <600 = x + 2y <40

On plotting graph of above constraints or inequalities, we get shaded region.
From graph, three possible points are (25, 0), (20, 10), (0, 20)

At (25,0),z=x+y=25+0=25

At (20, 10), z=x+y =20 + 10 = 30 «~ Maximum

At (0,20),z=0+20=20

As Z is maximum at (20, 10), i.e., x = 20, y = 10.

.. 20 cakes of type | and 10 cakes of type Il can be made.

11. A small firm manufactures gold rings and chains. The total number of rings and chains
manufactured per day is atmost 24. It takes 1 hour to make a ring and 30 minutes to make a
chain. The maximum number of hours available per day is 16. If the profit on a ring is Rs. 300
and that on a chain is Rs 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as an L.P.P. and solve it
graphically.

Ans:

Total no. of rings & chain manufactured per day = 24.
Time taken in manufacturing ring = 1 hour

Time taken in manufacturing chain = 30 minutes
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One time available per day = 16
Maximum profit on ring = Rs 300
Maximum profit on chain = Rs 190

Let gold rings manufactured per day = x
Chains manufactured per day =y

L.P.P. is maximize Z = 300x + 190y

Subject to x > 0,
y >0,
X+y<24

and x+%y£16

On plotting graph of above constraints or
inequalities, we get shaded region.

Possible points for maximum Z are (16, 0),
(8, 16) and (0, 24).

At (16, 0), Z = 4800 + 0 = 4800

At (8, 16), Z = 2400 + 3040 = 5440 «— Maximum
At (0, 24), Z =0 + 4560 = 4560

Z is maximum at (8, 16).

.. 8 gold rings & 16 chains must be manufactured per day.
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CHAPTER - 13: PROBABILITY

MARKS WEIGHTAGE - 08 marks

NCERT Important Questions & Answers

1. Adieis thrown three times. Events A and B are defined as below: A : 4 on the third throw; B :
6 on the first and 5 on the second throw. Find the probability of A given that B has already
occurred.

Ans:

The sample space has 216 outcomes.

Now A =

(1,1,4) (1,2,4) ... (1,6,4) (2,1,4) (2,2,4) ... (2,6,4)
(3,1,4) (3,2,4) ... (3,6,4) (4,1,4) (4,2,4) ...(4,6,4)
(5,1,4) (5,2,4) ... (5,6,4) (6,1,4) (6,2,4) ...(6,6,4)

B ={(6,51), (6,5,2), (6,5,3), (6,5,4), (6,5,5), (6,5,6)}
and AN B={(6,5,4)}.

6 1
Now, P(B)=——and P(A(B)=—
(B) 216 (AMB) 216

1
Then P(A/B) = P(F/j(g)B) - 26 :%

216

2. A die is thrown twice and the sum of the numbers appearing is observed to be 6. What is the
conditional probability that the number 4 has appeared at least once?
Ans:
Let E be the event that *‘number 4 appears at least once’ and F be the event
that ‘the sum of the numbers appearing is 6°.
Then, E ={(4,1), (4,2), (4,3), (4,4), (4,5), (4,6), (1,4), (2,4), (3,4), (5,4), (6,4)}
and F = {(1,5), (2,4), (3,3), (4,2), (5,1)}

We have P(E):Eand P(E):i
36 36
Also ENF = {(2,4), (4,2)}
2
Therefore P(E(F)=—
(ENF) 36
2
Hence, the required probability, P(E/F) _PENF) 36 _2
P(F) 5 5
36

3. A black and a red dice are rolled. (a) Find the conditional probability of obtaining a sum
greater than 9, given that the black die resulted in a 5. (b) Find the conditional probability of
obtaining the sum 8, given that the red die resulted in a number less than 4.

Ans:

Let the first observation be from the black die and second from the red die.

When two dice (one black and another red) are rolled, the sample space

S =6 x 6 =36 (equally likely sample events)

(i) Let E : set of events in which sum greater than 9 and F : set of events in which black die resulted
inab

E = {(6,4), (4,6), (5, 5), (5,6), (6, 5), (6,6)} =n(E) =6

and F = {(5, 1), (5,2), (5, 3), (5,4), (5,5), (5,6)} =n(F) =6

= ENF={G5,5),(5,6)}=nENF)=2
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The conditional probability of obtaining a sum greater than 9, given that the black die resulted ina 5,
is given by P(E/F)

6 6
P(E)_%and P(F)—%
2
Also, P(EN F)_%
2
PRy =PENR) _36_2_1
PF) 6 6 3
36

(if) Let E : set of events having 8 as the sum of the observations,

F : set of events in which red die resulted in a (in any one die) number less than 4

=E ={(2,6), (3,5), (4,4), (5,3), (6,2} =n(E)=5

and F={(1, 1), (1, 2),..... (3,1), (3, 2)...... (5,1),65,2),......... }=n(F)=18

= ENF={5,3),(6,2}=>nENF) =2

The conditional probability of obtaining a sum greater than 9, given that the black die resulted ina 5,
is given by P(E/F)

5 18
P(E)=—and P(F)=—
(E) 2 (F) ”

2
Also, P(ENF)=—
(ENF) o

2
P(ENF) _5_3_1
P(F) 18 18 9
36
4. An instructor has a question bank consisting of 300 easy True / False questions, 200 difficult
True / False questions, 500 easy multiple choice questions and 400 difficult multiple choice
questions. If a question is selected at random from the question bank, what is the probability
that it will be an easy question given that it is a multiple choice question?
Ans:
Total number of questions = 300 + 200 + 500 + 400 = 1400.
Let E be the event that selected question is an easy question
Then, n(E) = 500 + 300 = 800
- P(E) _ 800
1400
Let F be the event that selected question is a multiple choice question.

Then, n(F) = 500 + 400 = 900

. P(E/F)=

)
1400
500
Also, P(ENF)=——
(ENF) 1400
500
. P(E/F) = P(ENF) 1400 _ 500 _5

P(F) ~ 900 900 9
1400

5. An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after the
other without replacement. What is the probability that both drawn balls are black?
Ans:
Let E and F denote respectively the events that first and second ball drawn are black. We have to
find P(E N F) or P (EF).
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Now P(E) = P (black ball in first draw) = %

Also given that the first ball drawn is black, i.e., event E has occurred, now there are 9 black balls
and five white balls left in the urn. Therefore, the probability that the second ball drawn is black,
given that the ball in the first draw is black, is nothing but the conditional probability of F given that
E has occurred.

. 9
l.e. P(FIE) = —
(FE) = 7
By multiplication rule of probability, we have
10 9 3
P (E N F)=P(E) P(FIE —
( ) =P(E) P(FIE) = 5 14"7

6. Two balls are drawn at random with replacement from a box containing 10 black and 8 red
balls. Find the probability that (i) both balls are red. (ii) first ball is black and second is red.
(iii) one of them is black and other is red.

Ans:
Total number of balls = 18, number of red balls = 8 and number of black balls = 10

.. Probability of drawing a red ball = %

Similarly, probability of drawing a black ball = %

(i) Probability of getting both red balls = P (both balls are red)

= P (ared ball is drawn at first draw and again a red ball at second draw) = %x% :2—?
10 8 20
(i) P (probability of getting first ball is black and second is red) = _8 881

(iii) Probability of getting one black and other red ball = P(first ball is black and second is red) + P
10 8 8 10 20+20 40

+
18 18 18 18 81 81 81
7. Probability of solving specific problem independently by A and B are % and % respectively. If

both try to solve the problem independently, find the probability that (i) the problem is solved
(i) exactly one of them solves the problem.
Ans:

Probability of solving the problem by A, P(a) = %
Probability of solving the problem by B, P(b) = %

Probability of not solving the problem by A =P(A’) =1-P(a) = 1—% =

WIFE ol

and probability of not solving the problem by B=P(B’) =1 -P(b) = 1- %
(i) P (the problem is solved) = 1 — P(none of them solve the problem) =
=1-P(ANB)=1-P(A)P(B"
(since A and B are independent A’ and B’ are independent)

(1 2] 1 2
=1-| —x—|=1-—=—

2 3 3 3
(i) P (exactly one of them solve the problem) = P(a) P(B’) + P(A’) P(b)
1 2 11 11 2+1 3 1

= —X— —_ _:_ J—

2°3 2336 6 6 2
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10.

In a hostel, 60% of the students read Hindi news paper, 40% read English news paper and
20% read both Hindi and English news papers. A student is selected at random. (a) Find the
probability that she reads neither Hindi nor English news papers. (b) If she reads Hindi news
paper, find the probability that she reads English news paper. (c) If she reads English news
paper, find the probability that she reads Hindi news paper.
Ans:
Let H : Set of students reading Hindi newspaper and E : set of students reading English newspaper.
Let n(S) = 100 Then, n(H) =
n(E) =40 and n(H NE)=20
2 20 1
H)= =——==and P(HNE)=
()1005()1005 (0)1005

(i) Required probability = P (student reads neither Hindi nor English newspaper) =
=P(HNE)=P(HUE)'=1-P(HUE)

3 21 4 1
P(H)+P(E)-P(HNE)|=1-| =+=-=|=1-—==
1-[P(H)+PE)-PHNE)] 1| 34 2202
(i) Required probability = P(a randomly chosen student reads English newspaper, if he/she reads
1
Hindi newspaper) = P(E/H) :P(E—nH)zézl
P(H) 3 3
5
(iii) Required probability = P (student reads Hindi newspaper when it is given that reads English
1
PHNE) 5 1
newspaper) = P(H/E)=————=+==
paper) = P(H/E) PE) 2 2
5

Bag | contains 3 red and 4 black balls while another Bag Il contains 5 red and 6 black balls.
One ball is drawn at random from one of the bags and it is found to be red. Find the
probability that it was drawn from Bag I1I.

Ans:

Let E; be the event of choosing the bag I, E> the event of choosing the bag 1l and A be the event of
drawing a red ball.

Then P(E1) = P(E2) = %

Also P(A|E1) = P(drawing a red ball from Bag 1) = %
and P(A|E2) = P(drawing a red ball from Bag ) = %

Now, the probability of drawing a ball from Bag Il, being given that it is red, is P(E2|A)

By using Bayes' theorem, we have

1 5
7X7
P(E,)P(A/E)+P(E,)P(A/E,) 1 3.1 5 68
2 7 2 11
Given three identical boxes I, Il and 111, each containing two coins. In box I, both coins are

gold coins, in box 11, both are silver coins and in the box 111, there is one gold and one silver
coin. A person chooses a box at random and takes out a coin. If the coin is of gold, what is the
probability that the other coin in the box is also of gold?

Ans:

Let E1, E2 and Es be the events that boxes I, Il and 111 are chosen, respectively.
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12.

Then P(E1) = P(E2) = P(E3) = :1)’

Also, let A be the event that ‘the coin drawn is of gold’
Then P(A|E1) = P(a gold coin from bag 1) = 2/2 =1
P(A|E2) = P(a gold coin from bag I1) =0

P(A|Es) = P(a gold coin from bag Il1) = ;

Now, the probability that the other coin in the box is of gold
= the probability that gold coin is drawn from the box I.
= P(E4|A)
By Bayes' theorem, we know that
P(E. | A) = P(E)P(A/E)
P(E,)P(A/E))+P(E,)P(A/E,)+P(E,)P(A/E,)
1

—x1
_ 3 _

1 x1+ 1 x0+ 1 X 1

3 3 3 2
In a factory which manufactures bolts, machines A, B and C manufacture respectively 25%,
35% and 40% of the bolts. Of their outputs, 5, 4 and 2 percent are respectively defective bolts.
A Dbolt is drawn at random from the product and is found to be defective. What is the
probability that it is manufactured by the machine B?

Ans:

Let events Bi, B, Bs be the following :

B1 : the bolt is manufactured by machine A

B> : the bolt is manufactured by machine B

Bs : the bolt is manufactured by machine C

Clearly, B1, Bz, Bz are mutually exclusive and exhaustive events and hence, they represent a
partition of the sample space.

Let the event E be “the bolt is defective’.

The event E occurs with B:1 or with B or with Bs. Given that,

P(B1) = 25% = 0.25, P (B2) = 0.35 and P(B3) = 0.40

Again P(E|B1) = Probability that the bolt drawn is defective given that it is manufactured by machine
A =5%=0.05

Similarly, P(E|B2) = 0.04, P(E|Bs3) = 0.02.

Hence, by Bayes' Theorem, we have

2
3

p(B./E) - P(B,)P(E/B,)
i P(B,)P(E/B,)+P(B,)P(E/B,)+P(B,)P(E/B,)
0.35x0.04 00140 28

T 0.25%0.05+0.35x0.04+0.40x0.02 0.0345 69

A doctor is to visit a patient. From the past experience, it is known that the probabilities that
. . . 1 1
he will come by train, bus, scooter or by other means of transport are respectively % ' 10

and é The probabilities that he will be late are %% and % if he comes by train, bus and

scooter respectively, but if he comes by other means of transport, then he will not be late.
When he arrives, he is late. What is the probability that he comes by train?

Ans:

Let E be the event that the doctor visits the patient late and let T1, T2, T3, T4 be the events that the
doctor comes by train, bus, scooter, and other means of transport respectively.
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3 1 1
Then P(T1) = —, P(T2) = =, P(T3) = — and P(T4) =
(T)) = 15 P(T2) = £, P(Tg) = - and P(TY)

g N

P(E|T1) = Probability that the doctor arriving late comes by train = %

Similarly, P(E|T2) = 1 P(E|T3) = iz and P(E|T4) = 0, since he is not late if he comes by other

means of transport.
Therefore, by Bayes' Theorem, we have
P(T1|E) = Probability that the doctor arriving late comes by train

P(M)P(E/T)+P(T,)P(E/T,)+P(T,)P(E/T,)+ P(T,)P(E/T,)
3 1
~ 10 4 _3 120 1

10 4 5 3 10 12 5
Hence, the required probability is %

A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Ans:

Let E be the event that the man reports that six occurs in the throwing of the die and let S; be the
event that six occurs and S, be the event that six does not occur.

Then P(S1) = Probability that six occurs = %

P(S2) = Probability that six does not occur = %

P(E|Sz) = Probability that the man reports that six occurs when six has actually occurred on the die

= Probability that the man speaks the truth =

Nlw

P(E|S2) = Probability that the man reports that six occurs when six has not actually occurred on the
die
= Probability that the man does not speak the truth = 1—

1
4

Nlw

Thus, by Bayes' theorem, we get
P(S1|E) = Probability that the report of the man that six has occurred is actually a six

1 3
— P(S,/E) = P(S)P(E/S,) __ 6.4 _1 243
! P(S)P(E/S)+P(S,)P(E/S,) 1,3, 51 8 8 8

6 4 6 4

Hence, the required probability is g

A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls. One of
the two bags is selected at random and a ball is drawn from the bag which is found to be red.
Find the probability that the ball is drawn from the first bag.
Ans:
Let E; : first bag is selected, E> : second bag is selected
Then, E1 and E> are mutually exclusive and exhaustive. Moreover,
1
P(E) = P(E2) =

Let E : ball drawn is red.
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16.

P(E/E1) = P(drawing a red ball from first bag) =

|~

1
2

P(E/E2) = P(drawing a red ball from second bag) = %z

N

By using Baye’s theorem,

Required probability = P(E,/E) = P(Ei)P(EP;EEt);(E(/EEi))p(E/E )

11 1 1 1
7X7 - -
22 _ 4 _ 4 _4_2
1111 11 2+1 3 3
e e e
2°2°2°4 4'8 8 8

Of the students in a college, it is known that 60% reside in hostel and 40% are day scholars
(not residing in hostel). Previous year results report that 30% of all students who reside in
hostel attain A grade and 20% of day scholars attain A grade in their annual examination. At
the end of the year, one student is chosen at random from the college and he has an A grade,
what is the probability that the student is a hostlier?

Ans:

Let E; : the event that the student is residing in hostel and E> : the event that the student is not
residing in the hostel.

Let E : a student attains A grade,

Then, E1 and E> are mutually exclusive and exhaustive. Moreover,

P(E1) =60% = 60 _3 and P(Ez2) = 40% = 40 _2
100 5 100 5
Then P(E/Ex) = 30% = ~O — > and P(E/E2) = 20% = 20 = 2
100 10 100 10
By using Baye’s theorem, we obtain
3 3
_ P(E)P(E/E) __ 510 _9 _9
P(E,/E)= = = =
P(E,)P(E/E)+P(E,)P(E/E,) 3,3 .2 2 9+4 13
5 10 5 10

In answering a question on a multiple choice test, a student either knows the answer or

guesses. Let % be the probability that he knows the answer and % be the probability that he

. . . S |
guesses. Assuming that a student who guesses at the answer will be correct with probability 2

What is the probability that the student knows the answer given that he answered it correctly?
Ans:
Let E; : the event that the student knows the answer and E> : the event that the student guesses the
answer.
Then, E1 and E> are mutually exclusive and exhaustive. Moreover,
3 1

P(E1)) = — and P(E2) = =

(E1) =, and P(E2) = 2
Let E : the answer is correct.
The probability that the student answered correctly, given that he knows the answer, is 1 i.e., P
P(E/E) =1

Probability that the students answered correctly, given that the he guessed, is %

. 1
i.e., P(E/Ey) = =
(E/E2) M
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By using Baye’s theorem, we obtain

(e /E) - P(E)P(E/E)
P(E,)P(E/E)+P(E,)P(E/E,)
3. 3 12
_ 44 15 12
§X1+1X1 §+i @ 13
4 4 4 16 16

There are three coins. One is a two headed coin (having head on both faces), another is a
biased coin that comes up heads 75% of the time and third is an unbiased coin. One of the
three coins is chosen at random and tossed, it shows heads, what is the probability that it was
the two headed coin ?
Ans:
Let E: : the event that the coin chosen is two headed, E> : the event that the coin chosen is biased
and Ez : the event that the coin chosen is unbiased
= E1, E», Ez are mutually exclusive and exhaustive events. Moreover,
1
= P(E:) = P(E) =P(E3) = 5
Let E : tosses coin shows up a head,
.. P(E/E1) = P(coin showing heads, given that it is a two headed coin) =1
P(E/E2) = P(coin showing heads, given that it is a biased coin) = 75% :% :%

P(E/E3) = P(coin showing heads, given that it is an unbiased coin) = %

The probability that the coin is two headed, given that it shows head, is given by P(E1/E)
By using Baye’s theorem, we obtain

p(E./E) - P(E)P(E/E)
P(E,)P(E/E,)+P(E,)P(E/E,)+P(E;)P(E/E,)
1
§X1 1 1

1 1 311 . 3 1 4+3+2
“xl+Ex—+=x= 1+—+=
3 34 3 2 4 2 4

An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers.

The probability of an accidents are 0.01, 0.03 and 0.15 respectively. One of the insured persons

meets with an accident. What is the probability that he is a scooter driver?

Ans:

There are 2000 scooter drivers, 4000 car drivers and 6000 truck drivers.

Total number of drivers = 2000 + 4000 + 6000 = 12000

Let E; : the event that insured person is a scooter driver, E; : the event that insured person is a car

driver and Es : the event that insured person is a truck driver.

Then, E1, E2, Ez are mutually exclusive and exhaustive events. Moreover,

4
9

pEy= 2000 _ L ppy o 4000 L ipp . 6000 1
12000 6 12000 3 12000 2
Let E : the events that insured person meets with an accident,
.. P(E/E1) = P(scooter driver met with an accident) = 0.01= ﬁ
P(E/E2) = P(car driver met with an accident) = 0.03 :%
15

P(E/E3) = P(truck driver met with an accident) = 0.15= 100

The probability that the driver is a scooter driver, given he met with an accident, is given by P(E1/E)
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By using Baye’s theorem, we obtain

(E./E) - P(E)P(E/E,)
P(E,)P(E/E,)+P(E,)P(E/E,)+P(E;)P(E/E,)
1 1 1
100”6 6 1 1

1 1 3 1 15 1 1+1+E 1+6+45 52

xS x4 x =
100 6 100 3 100 2 6 2

A factory has two machines A and B. Past record shows that machine A produced 60% of the
items of output and machine B produced 40% of the items. Further, 2% of the items produced
by machine A and 1% produced by machine B were defective. All the items are put into one
stockpile and then one item is chosen at random from this and is found to be defective. What is
the probability that it was produced by machine B?
Ans:
Let E; : the event that the item is produced by machine A and E: : the event that the item is produced
by machine B.
Then, E1 and E> are mutually exclusive and exhaustive events. Moreover,
P(E1) = 60% _60._3 and P(Ez) = 40% = 40 _2

100 5 100 5
Let E : the event that the item chosen is defective,

.. P(E/E1) = P(machine A produced defective items) = 2% :%

P(E/E2) = P(machine B produced defective items) = 1% :ﬁ

The probability that the randomly selected item was from machine B, given that it is defective, is
given by P(E2/E)

By using Baye’s theorem, we obtain

P(E, /E) = P(E,)P(E/E,)
P(E,)P(E/E)+P(E,)P(E/E,)
2.1 2
_ 57100 _ 50 _ 2 21
3.2.2 1 6 2 6+2 8 4
5 100 5 100 500 500

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin three times and notes the
number of heads. If she gets 1, 2, 3 or 4, she tosses a coin once and notes whether a head or tail
is obtained. If she obtained exactly one head, what is the probability that she threw 1, 2, 3 or 4
with the die?

Ans:

Let E; : the event that 5 or 6 is shown on die and E; : the event that 1, 2, 3, or 4 is shown on die.
Then, E1 and E> are mutually exclusive and exhaustive events.

and n(E1) =2, n(E2) = 4

Also, n(S) =6

2 1 4
P(E) = === and P(Es) = — =
E)=5=3 €)=

winN

Let E : The event that exactly one head show up,
.. P(E/E1) = P(exactly one head show up when coin is tossed thrice) = P{HTT, THT, TTH} =

| w

P(E/E2) = P(head shows up when coin is tossed once) = %
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The probability that the girl threw, 1, 2, 3 or 4 with the die, if she obtained exactly one head, is given
by P(E2/E)
By using Baye’s theorem, we obtain

P(E, /E) P(E,)P(E/E,)
P(E)P(E/E)+P(E,)P(E/E,)
2 1 1
__ 32 _ 3 _8_8
13,2 1 1.1 348 11
38 32 8 3

A manufacturer has three machine operators A, B and C. The first operator A produces 1%
defective items, where as the other two operators B and C produce 5% and 7% defective items
respectively. A is on the job for 50% of the time, B is on the job for 30% of the time and C is
on the job for 20% of the time. A defective item is produced, what is the probability that it was
produced by A?

Ans:

Let E; : the event that item is produced by machine A, E> : the event that item is produced by
machine B and Ez : the event that item is produced by machine C

Here, E1, E2> and Ez are mutually exclusive and exhaustive events.

Moreover,

50
P(E1) =50% = 100

30
P(E2) =30% = 00

2

and P(Es) = 20% = %
Let E : The event that item chosen is found to be defective’,

1 5 7
- P(E/E;)) =——  P(E/Es) = —— . P(E/Es) =——
E/B1) =100 - PEED = 1000 PEED =145

By using Baye’s theorem, we obtain

P(E,/E) = P(E,)P(E/E)
P(E,)P(E/E,)+P(E,)P(E/E,)+P(E,)P(E/E,)
50 1
100" 100 50 50 5

5 1 3 5 20 7 T 50+150+140 340 34
100 100 100 100 100 100

A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are
drawn and are found to be both diamonds. Find the probability of the lost card being a
diamond.

Ans:

Let E; : the event that lost cards is a diamond = n(E1) = 13

E> : lost cards is not a diamond = n(E2) =52 -13 =239

And, n(S) =52
Then, E1 and E> are mutually exclusive and exhaustive events.
13 1 39 3
SPE)====and P(E))= ===
(Ev) ="2 (E2) =

Let E : the events that two cards drawn from the remaining pack are diamonds,
When one diamond card is lost, there are 12 diamond cards out of 51 cards.
The cards can be drawn out of 12 diamond cards in *2C, ways.
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Similarly, 2 diamond cards can be drawn out of 51 cards in >*C, ways. The probability of getting two
cards, when one diamond card is lost, is given by P(E/E1)
5 12x11
) _“C, 1x 2 12x11 132
- PEE) iC, 51x50 51x50 2550
1x2
13x12

13 A A
C, 1x2 13x12 156
and P(E/Ey) = ——2 = 1X£__ =
(E/E2) #C, 51x50 51x50 2550

1x2
By using Baye’s theorem, we obtain

P(E./E) = P(E)P(E/E)
P(E)P(E/E,)+P(E,)P(E/E,)
1132
~ 4 2550 132 132 11
1 132 '3 156 132+468 600 50

472550 4 2550
Two cards are drawn successively with replacement from a well-shuffled deck of 52 cards.
Find the probability distribution of the number of aces.
Ans:
The number of aces is a random variable. Let it be denoted by X. Clearly, X can take the values 0, 1,
or 2.
Now, since the draws are done with replacement, therefore, the two draws form independent
experiments.

Therefore, P(X = 0) = P(non-ace and non-ace) = P(non-ace) x P(non-ace) :4—8><4—8 _144
52 52 169

P(X = 1) = P(ace and non-ace or non-ace and ace)

= P(ace and non-ace) + P(non-ace and ace)

4 48 48 4 24

= P(ace). P(non-ace) + P (non-ace) . P(ace) = —x—+—x—=——
(ace). P( )+ P ) Place) = 52 " 52 52 " 169
4 4 1
and P(X=2) =P (aceand ace) = —x—=—
52 52 169
Thus, the required probability distribution is
X 0 1 2
oy | 144 ] 24| L
(X) 169 169 | 169

Find the probability distribution of number of doublets in three throws of a pair of dice.
Ans:

Let X denote the number of doublets. Possible doublets are

(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)

Clearly, X can take the value 0, 1, 2, or 3.

. . 6 1
Probability of getting a doublet = — ==
y o1 g g % 6

Probability of not getting a doublet =1—

o®|

S
6

Now P(X = 0) =P (no doublet) _5,5,5_1%
6 6 6 216
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P(X =1) =P (one doublet and two non-doublets) = L ><§><§+§><1><§+§><Ex1

6 6 6 6 6 6 6 6 6
1 5 75
:3—)(—:—
6 6°) 216

P(X =2) =P (two doublets and one nOﬂ-dOUblet)zlx—x—+—x—x—+—x—x—

1 5 15
6 6) 216

o
ol
oo
o | o
ol
ol
ol
oo
ol

and P(X = 3) = P (three doublets) = < x~x = = ——
6 6 6 216
Thus, the required probability distribution is

X 0 1 2 3

125 75 15 1
216 | 216 | 216 | 216

P(X)

25. Find the probability distribution of (i) number of heads in two tosses of a coin. (ii) number of
tails in the simultaneous tosses of three coins. (iii) number of heads in four tosses of a coin.
Ans:

(i) When one coin is tossed twice, the sample space is S = {HH,HT,TH,TT}.
Let X denotes, the number of heads in any outcome in S,

X(HH) =2, X (HT)=1, X (TH)=1and X (TT) =0

Therefore, X can take the value of 0, 1 or 2. It is known that

P(HH) = P(HT) = P(TH) = P(TT) = %

- P(X =0) =P (tail occurs on both tosses) = P({TT}) = %
P(X =1) =P (one head and one tail occurs) = P({TH,HT}) = %:%
and P(X = 2) = P (head occurs on both tosses) = P({HH}) = %
Thus, the required probability distribution is as follows
X 0 1 2
1 1 1
P(X) — — l
4 2 4

(if) When three coins are tossed thrice, the sample space is S =
{HHH,HHT,HTH,HTT, THH,THT,TTH,TTT} which contains eight equally likely sample points.
Let X represent the number of tails. Then, X can take values 0, 1, 2 and 3.

P(X = 0) = P (no tail) = P({HHH}) = %

P (X =1) =P (one tail and two heads show up) = P({HHT,HTH,THH}) =

| w

P (X =2) = P (two tails and one head show up) = P({HTT,THT,TTH}) = g

and P(X = 3) = P (three tails show up) = P({TTT}) = %

Thus, the probability distribution is as follows
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X 0 1 2 3
b0 1 3 3 1
8 8 8 8

(iii) When a coin is tossed four times, the sample space is
S = {HHHH, HHHT, HHTH, HTHT, HTTH, HTTT, THHH, HTHH, THHT, THTH, HHTT, TTHH,
TTHT, TTTH, THTT, TTTT} which contains 16 equally likely sample points.
Let X be the random variable, which represents the number of heads. It can be seen that X can take
the value of 0, 1, 2, 3 or 4.

1

P (X=0) =P(no head shows up) =P {TTTT} = 6’

P(X =1) =P (one head and three tails show up) = P(HTTT,THTT,TTHT,TTTH) = % :%,

P(X = 2) = P (two heads and two tails show up) = P({HHTT,HTHT,HTTH,THHT, THTH,TTHH})
6 3

16 8’

P(X = 3) = P (three heads and one tail show up) = P({HHHT,HHTH,HTHH, THHH}) = % :%
and P (X = 4) = P (four heads show up) =P ({HHHH}) = %
Thus, the probability distribution is as follows:
X 0 1 2 3 4
P (X) 1 1 3 1 1
16 4 8 4 16

Find the probability distribution of the number of successes in two tosses of a die, where a
success is defined as (i) number greater than 4 (ii) six appears on at least one die

Ans:

When a die is tossed two times, we obtain (6 X 6) = 36 number of sample points.

(i) Let X be the random variable which denotes the number greater than 4 in two tosses of a die. So X
may have values 0, 1 or 2.

Now, P(X = 0) = P (number less than or equal to 4 on both the tosses) = %x%:% g

P(X = 1) = P (number less than or equal to 4 on first toss and greater than 4 on second toss) +
P(number greater than 4 on first toss and less than or equal to 4 on second toss)
4 2 4 2_8 8 _16_4

66663636369

P(X = 2) = P (number greater than 4 on both the tosses) = %x% :3% :%
Probability distribution of X, i.e., number of successes is
X 0 1 2
) 4 4 T
9 9 9

(ii) Let X be the random variable which denotes the number of six appears on atleast one die. So, X
may have values 0 or 1.
25

36

S,

P(X =0) =P (six does not appear on any of the die) = g

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 157 -




P(X =1) =P (six appears on atleast one of the die) = %

Thus, the required probability distribution is as follows

X 0 1
PO 2 i1
36 36

27. From a lot of 30 bulbs which include 6 defectives, a sample of 4 bulbs is drawn at random with
replacement. Find the probability distribution of the number of defective bulbs.
Ans:
It is given that out of 30 bulbs, 6 are defective.
Number of non-defective bulbs = 30 - 6 = 24
4 bulbs are drawn from the lot with replacement.

Let p = P(obtaining a defective bulb when a bulb is drawn) = % :%

and q = P(obtaining a non-defective bulb when a bulb is drawn) = % :g
Using Binomial distribution, we have

. . i o (4) 256
P(X = 0) = P (no defective bulb in the sample) = "C,p"q" = =) “ex
. . 1Y(4Y) 256
P(X = 1) = P (one defective bulb in the sample) = ‘C,p'q*=4| = | | = | ==—
(X=1)=P( ple) = "C,pq (5](5] 625
. . e oo (1IV(4Y 96
P(X = 2) = P (two defective and two non-defective bulbs are drawn) = °C,p°q° =6 5] “om
P(X = 3) = P (three defective and one non-defective bulbs are drawn) =
14 16
wc.odgt=4l2 2] =22
2P (5] (5] 625
. o (1Y 1
P(X = 4) = P (four defective bulbs are drawn) = "C,p"q" = =) "o
Therefore, the required probability distribution is as follows.
X 0 1 2 3 4
P (X) 256 256 96 16 1
625 625 625 625 625

28. A coin is biased so that the head is 3 times as likely to occur as tail. If the coin is tossed twice,
find the probability distribution of number of tails.
Ans:
Let X denotes the random variable which denotes the number of tails when a biased coin is tossed
twice.
So, X may have value 0, 1 or 2.
Since, the coin is biased in which head is 3 times as likely to occur as a tail.

- P{H} = % and P{T} = %

P (X=1)=P{HH} = (g] :%

P(X = 1) = P (one tail and one head) = P{HT,TH} = P{HT} + P{TH} + P{H}P{T} + P {T} P{H}
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3113 3 3 6 3
= —X—t+—X—=—F—=—=—
4 4 4 4 16 16 16 8
2
P(X=2)=P (twotails) = P{TT} = P{T} P{T} = G] :%
Therefore, the required probability distribution is as follows
X 0 1 2
P(X) 9 3 i
16 8 16

29. A random variable X has the following probability distribution:

X[ofl1]2]3[a]s]e] 7
P)| o | & | 2k 2k 3% | &2 | 282| 7h2+k

Determine

() k (i) P(X < 3)

(iii) P(X > 6) (iv) P(0< X < 3)

Ans:

(1) It is known that the sum of a probability distribution of random variable is one i.e., Z P(X)= 1,

therefore
P(O)+P(1)+P(2)+P(3)+P(4)+P(B)+P(®B)+P(7)=1
= 0+k+2k+2k +3k +k?+2k* +7Tk* +k =1
—10k?+9k—-1=0

= (k+1)(10k-1)=0

=k=-1 or k:i
10

k =—1is not possible as the probability of an event is never negative.
1

" 10
(if) P(X < 3) = P(0) + P(1) + P(2) = 0+k+2k:3k:%

iii PX>6_—P7_—7k2+k_L+i_7 10_17
( ) ( =
100 10 100 100

(iv) P(O< X <3) = P(1) + P(2) = k+2k:3k:%

30. The random variable X has a probability distribution P(X) of the following form, where k is
some number :
k if x=0
2k if x=1

P(X)=
P0=13 it x=2

0, otherwise

(a) Determine the value of k.
(b) Find P (X<2),P (X<2),P(X>2).

Ans:
Given distribution of X is
X 0 1 2 otherwise
P (X) k 2k 3k 0

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 159 -




31.

32.

(a) Since, Y_P(X)= 1, therefore P(0) + P(1) + P(2) + P (otherwise) =1
=k+2k+3k+0=1=6k=1= k:%

(b) P(X =2) = P(0) + P(1) = k+2k:3k:3x%=%

P(X < 2) = P(0) + P(1) + P(2) = k+2k+3k:6k:6x%:1

and P(X > 2) = P(2) + P(otherwise) = 3k +0 = 3k = 3x% :%

If a fair coin is tossed 10 times, find the probability of (i) exactly six heads (ii) at least six heads
(iii) at most six heads.

Ans:

The repeated tosses of a coin are Bernoulli trials. Let X denote the number of heads in an experiment
of 10 trials.

Clearly, X has the binomial distribution withn =10 and p =

N |~

Therefore P(X =x) = "C.q"*p*,x=0, 1, 2,...,n
Here n = 10,

1 1
= —,0= 1- =1- ==
p 2q p >

1
2
10-x X 10
Therefore P(X =x) = *°C, 1 Y. e, 1
2 2 2

ETO 100 1 105

Now (i) P(X = 6) = *°C, (2 =

T4l 2° 512
(ii) P(at least six heads) = P(X > 6)
=P(X=6)+P(X=7)+P(X=8)+P(X=9)+P(X=10)

1 10 1 10 1 10 1 10 1 10
— 10C6 (E] + 10(:7 (E] + 10C8 (E] + 10(:9 (E) + 10C10 (Ej
10! 10! 10! 10! 101y 1 193
= + + + H = |5 =2
6x4! 73! 8x 2! 91! 10!/ |2 512

(iii) P(at most six heads) = P(X < 6)
=P(X=0)+P(X=1)+P(X=2)+P(X=3)+P(X=4)+P(X=5)+P(X=6)

10 10 10 10 10 10 10
— 10C0 l + 10C1 l + 10(:2 l + 10(:3 l + 10(:4 l + 10(:5 l + 10(:6 l
2 2 2 2 2 2 2

848 53
1024 64

A die is thrown 6 times. If ‘getting an odd number’ is a success, what is the probability of (i) 5
successes? (ii) at least 5 successes? (iii) at most 5 successes?

Ans:

The repeated tosses of a die are Bernoulli trials. Let X denote

the number of successes of getting odd numbers in an experiment of 6

trials.
p = P (success) = P (getting an odd number in a single throwof a die)
3 1 . 1 1
L p=—===andq=P (failure)=1-p=1-=—==
p 6 2 q ( ) p 55

Therefore, by Binomial distribution
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P(X=r)="Crp""q",wherer=0,1,2,..,n

6 1 6-r 1 r_6 1 6
oc=n=e (3] (3) - (3)

. 1)° 1 6 3
i) P (5 successes) = °C.| = | =bx—=—=—
WP ) 5(2] “2% T84 32

1]6 6 1 7
64 64 64

6
(i) P (atleast 5 successes) = P (5 successes) + P (6 successes) = °C, (%) +°C, (E

1

6
(iii) P (atmost 5 successes) = 1 — P (6 successes) = 1— °C, (—] =1 1_683

2) " 64 64

There are 5% defective items in a large bulk of items. What is the probability that a sample of
10 items will include not more than one defective item?

Ans:

Let X denote the number of defective items in a sample of 10 items drawn successively. Since, the
drawing is done with replacement, the trials are Bernoulli trials.

p = P (success) = 5% = o> 1
100 20
1 19
andg=1-p=1-— =2
| P 20 20
inomial distribution wi 1 19
X has a binomial distribution withn =10and p = o and q = -

Therefore, by Binomial distribution
PX=r)="Crp"q""" ,wherer=0,1,2,...,n

1 r 19 10-r
Pox=0="¢ 5] 30}

Required probability = P (not more than one defective item)
= P(O) + P(l) = 1OCOqu10+1OClp1q9 — q10+10 pqg

19Y (19 1) 29(19Y
=q°(q+10p)=| =—= | | = +10x— |=—| =
9°(a+10p) (20] (20+ ><20] 20(20]

Five cards are drawn successively with replacement from a well-shuffled deck of 52 cards.
What is the probability that (i) all the five cards are spades? (ii) only 3 cards are spades? (iii)
none is a spade?
Ans:
Let X represent the number of spade cards among the five cards drawn. Since, the drawing card is
with replacement, the trials are Bernoulli trials.
In a well-shuffled deck of 52 cards, there are 13 spade cards.
p = P (success) = P (a spade card is drawn) = ;—2 :%
1 3

andg=1-p=1-==—

q p 12

X has a binomial distribution withn =5, p = %and q= %

Therefore, by Binomial distribution
PX=r)="Crp"q"~" ,wherer=0,1,2,..,n

; 1 r 3 5-r
oc=n=e ) [3)
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5
(i) P (all the five cards are spades) = P( X =5) = °C,p°q °= p °= (ij !

4) 1024
N 13V 90 45
P (only three cards are spades) =P(X=3)=°C,p%q ?=10| = | [ = | =———=——
(1) P (only P ) ( ) P (4] (4] 1024 512
. 3 243
iii) P (noneisaspade) =P (X=0)= °C.p°q°=| = | =——
(i) P ( pade) = P (X = 0) = °Cop°q (4] 2

It is known that 10% of certain articles manufactured are defective. What is the probability
that in a random sample of 12 such articles, 9 are defective?

Ans:

The repeated selections of articles in a random sample space are Bernoulli trials. Let X denotes the
number of times of selecting defective articles in a random sample space of 12 articles.

Here, p = 10% = 0_1

100 10

1 9

andg=1-p=1-—=—

a P 10 10
Clearly, X has a binomial distribution withn =12, p = % and q = %

Therefore, by Binomial distribution
PX=r)="Crp"q"~" ,wherer=0,1,2,...,n

» 1 r 9 12-r
P(X :r): Cr (B] (B]

9 3
Required probability = P (9 items are defective) = P(X = 9) = *C,p°q’ = *C, (%) (%)
C12x11x10 9°  22x9°
© 1x2x3 107 104

The probability of a shooter hitting a target is % How many minimum number of times must

he/she fire so that the probability of hitting the target at least once is more than 0.99?
Ans:
Let the shooter fire n times. Obviously, n fires are n Bernoulli trials. In each trial, p = probability of

N

hitting the target = %and q = probability of not hitting the target =
Therefore P(X =x) = "C.q"*p*,x=0, 1, 2,...,n

3
4 4 4"

Now, given that,

P(hitting the target at least once) > 0.99
i.e. P(x>1)>0.99

Therefore, 1 —P (x =0) > 0.99

=1- ”CO4—1n >0.99= ”CO4—1n< 0.01

:>i< 0.01=4" >i:100
4" 0.01

The minimum value of n to satisfy the inequality (1) is 4.
Thus, the shooter must fire 4 times.
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A and B throw a die alternatively till one of them gets a ‘6’ and wins the game. Find their
respective probabilities of winning, if A starts first.
Ans:
Let S denote the success (getting a “6”) and F denote the failure (not getting a ‘6”).
1 5
Thus, P(S)= = ,P(F) = =
(S 5 (F 5
P(A wins in the first throw) = P(S) = %
A gets the third throw, when the first throw by A and second throw by B result into failures.

2
Therefore, P(A wins in the 3rd throw) = P(FFS) = P(F)P(F)P(S) = %x%x%z (g] x%

4
P(A wins in the 5th throw) = P (FFFFS) = (gj x% and so on.
2 s 1
Hence, P(A wins) = 1+(E] x1+(§] ><£+ ..... :LZE
6 \(6) 6 (6) 6 1 25 11
36

. . 6 5
P(Bwins)=1-P (Awins) =1-—=—
11 11

Suppose that 5% of men and 0.25% of women have grey hair. A grey haired person is selected
at random. What is the probability of this person being male? Assume that there are equal
number of males and females.

Ans:

Let E; : the event that selected person is a male and E> : the event that selected person is a female.

E: and E; are mutually exclusive and exhaustive events. Moreover,

P(E) = P(ED) =

Let E : the event that selected person is grey haired.

Then P(E/Ey) = S 1 and P(E/E) = 025_ 1
100 20 100 400
By using Baye’s theorem, we obtain
1.1 1 1

P(E /E) = P(E,)P(E/E,) 220 20 _20 _20
(B/E)= - 11 21

P(E)P(E/E)+P(E)P(E/E,) 1 1 1.1 1 1 21 21

2 20 2 400 20 400 400

Suppose that 90% of people are right-handed. What is the probability that at most 6 of a
random sample of 10 people are right-handed?

Ans:

A person can be either right handed or left handed. It is given that 90% of the people are right
handed.

Therefore p = 0 _9
100 10
9 1
andg=1-p=1-—=—,n=10
a P 10 10
Clearly, X has a binomial distribution with n =10, p = % andq = %

Therefore P(X =x) = "C.q"*p*,x=0, 1, 2,...,n
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0 9 r 1 10-r
- (23

Required probability, P( X <6)
=1 — P {more than 6 are right handed (7 <X < 10)]

“frela)n)

40. An urn contains 25 balls of which 10 balls bear a mark *X* and the remaining 15 bear a mark
'Y*. A ball is drawn at random from the urn, its mark is noted down and it is replaced. If 6
balls are drawn in this way, find the probability that (i) all will bear *X' mark. (ii) not more
than 2 will bear "Y' mark. (iii) at least one ball will bear "Y* mark. (iv) the number of balls with
X" mark and "Y' mark will be equal.

Ans:
It is case of Bernoulli trials with n = 6. Let success be defined as drawing a ball marked X.
p = P (a success in a single draw) = 10_2
25 5
2 3
and l-p=1-===
q=1Ll-p= 55

Clearly, Z has a binomial distribution withn =6, p = %and q= g
ThereforeP(Z=r)="C q""p*,x=0,1,2,..,n

] 2 r 3 6-r
e=n-(2)(3)

6
(i) P (all bear mark X) = P (6 success) = °C,p°q° = (éj

(i) P (not more than 2 bear mark Y)
= P (not less than 4 bear mark X) = P (atleast 4 successes)

=P(4) + P(5) + P(6) = °C,p'q” + °C;p°q" + °Csp°0’

4 2 5 1 6
ROIUESIEES

5)\5 5)\5 5
_(g]“[ng@ i} (3]4[135+36+4}
\5)15 25 25] (5 25
(Y 2o(2)
5 25 5

(iii) P (atleast one ball will bear mark Y) = P (atleast one failure)

6
= P (atmost five successes) = 1- P(6) =1- (éj

(iv) Required probability = P (three successes and three failures)

3 3
:P(3)=6C3p3q3=20(3] (5] _0x-S_ 2T _ 864
5)\5 125 125 3125

41. In a hurdle race, a player has to cross 10 hurdles. The probability that he will clear each

hurdle is % . What is the probability that he will knock down fewer than 2 hurdles?
Ans:
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It is a case of Bernoulli trials, where success is crossing a hurdle successfully without knocking it
down and n = 10.

p:P(success):%

5 1
=1-p=1—-—==
q p 66

Let X be the random variable that represents the number of times the player will knock down the
hurdle.

Clearly, X has a binomial distribution withn=10and p =

o | o

Therefore P(X =x) = "C.q"*p*,x=0, 1, 2,...,n

" 1 r 5 10-r
==, (3] (3

P (player knocking down less than 2 hurdles) = P(x < 2)
=P(0) + P(1) = °C,p°q” + C,p'g”

5)° 1Y(5) (5[5 107 (5) 15 5 (5) 5
=l =| *10|<||=| =z ||zt =z | *T=2%X|=%| =0=
6 6)\6 6)6 6 6 6 2 \6 2x6
42. A die is thrown again and again until three sixes are obtained. Find the probability of

obtaining the third six in the sixth throw of the die.
Ans:

When a die is rolled once, probability of obtaining a six is % and that of not obtaining a six is

1 5
Letp==-andqg=—
P 6 a 6
Clearly, X has a binomial distribution.
Therefore P(X =x) = "C.q"*p*,x=0, 1, 2,...,n

; 1 r 5 5-r
=0, (¢ (3

.. P (obtaining third six in the sixth throw)
= P(obtaining two sixes in first five throws and a six in the sixth throw)

= P (obtaining two sixes in first five throws) x %

2 3
:5C2 l E Xl:leixlz_sz—ezs
6) \6 6 36 216 23328

43. Assume that the chances of a patient having a heart attack is 40%o. It is also assumed that a
meditation and yoga course reduce the risk of heart attack by 30% and prescription of certain
drug reduces its chances by 25%. At a time a patient can choose any one of the two options
with equal probabilities. It is given that after going through one of the two options the patient
selected at random suffers a heart attack. Find the probability that the patient followed a
course of meditation and yoga?

Ans:

Let E; : the event that the patient follows meditation and yoga and E; : the event that the patient uses
drug.

Therefore E1 and E» are mutually exclusive events and
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P(E) = P(ED) =

- PE/E) = 2 (1 30] 28

100\~ 100, 100

P(E/E?) = 40 (1— 25 j: 30
100 100/ 100

Let E : the event that the selected patient suffers a heart attack
By using Baye’s theorem, we obtain

P (patient who suffers heart attack follows meditation and yoga) =

P(E, /E) = P(E,)P(E/E,)
P(E))P(E/E)+P(E,)P(E/E,)
1,28 14
2 100 _ 100 _ 14 14

EX 30 +1>< 28 15+14 15+14 29
2 100 2 100 100 100

44. Bag | contains 3 red and 4 black balls and Bag 11 contains 4 red and 5 black balls. One ball is
transferred from Bag | to Bag Il and then a ball is drawn from Bag Il. The ball so drawn is
found to be red in colour. Find the probability that the transferred ball is black.

Ans:

Let E: : red ball is transferred from bag | to bag I1

and E> : black ball is transferred from bag | to bag I1

.. E1 and E> are mutually exclusive and exhaustive events.

3 3
P(E))= —=—=
E)=31377

4 4
P(E))= —=—
B)=31477

(4+1)+5 10 2

S S

4+(5+1) 10 5
Let E be the event that the ball drawn is red. When a red ball is transferred from bag I to II.

When a black ball is transferred from bag | to I1.
By using Baye’s theorem, we obtain

P(E, /E) = P(E,)P(E/E,)
P(E)P(E/E)+P(E,)P(E/E,)
4 2 8 8
_ 75 _ 35 _ 35 _8xl4 16
§X1+ﬁxg i+i 305+112 217 31
7 2 7 5 14 35 14x 35
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CHAPTER - 13: PROBABILITY
MARKS WEIGHTAGE - 08 marks

Previous Years Board Exam (Important Questions & Answers

1. There are three coins. One is a two-headed coin (having head on both faces), another is a
biased coin that comes up heads 75% of the times and third is also a biased coin that comes up
tails 40% of the times. One of the three coins is chosen at random and tossed, and it shows
heads. What is the probability that it was the two-headed coin?

Ans:

Let E1 ,E2 ,Ez and A be events defined as

E1 = selection of two-headed coin

E> = selection of biased coin that comes up head 75% of the times.
Es = selection of biased coin that comes up tail 40% of the times.
A = getting head.

P(EN) = P(E2) = P(E3) =

P(AJE1) =1, P(A/E2) = j and P(A/Es) = 2

By using Baye’s theorem, we have

P(E,/ A) = P(E)P(A/E)
P(E,)P(A/E)+P(E,)P(A/E,)+P(E;)P(A/E,)
1 1 1 1

_ 3" 3 __ 3 160 2

1,,1,3,13 1 1 1 20+15+12 3" 47 47

3 35 3 4 5 20

2. Two numbers are selected at random (without replacement) from the first six positive integers.
Let X denote the larger of the two numbers obtained. Find the probability distribution of the
random variable X, and hence find the mean of the distribution.

Ans:

First six positive integersare 1, 2, 3,4, 5, 6

If two numbers are selected at random from above six numbers then sample space S is given by

5=1{1,2){,3),(1,4),(1,5),(1,6),(2,1),(2, 3),(2,4),(2,5),(2,6),(3,1),(3, 2),(3,4), (3,5,

(3,6),(4,1),(4,2),(4 3),4,5),(4,6),5,1),5,2),5,3),5,4, 5, 6),(6,1),(6, 2), (6, 3)
(6, 4) (6,5)}

n(s) = 30.

Here, X is random variable, which may have value 2, 3, 4, 5 or 6.

Therefore, required probability distribution is given as

P(X = 2) = Probability of event getting (1, 2), (2, 1) = %

P(X = 3) = Probability of event getting (1, 3), (2, 3), (3,1), (3, 2) = %

P(X = 4) = Probability of event getting (1, 4), (2, 4), (3, 4), (4,1), (4, 2), (4,3) = %

P(X = 5) = Probability of event getting (1, 5), (2, 5), (3, 5), (4, 5), (5, 1), (5, 2), (5, 3), (5, 4) = %
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P(X = 6) = Probability of event getting (L, 6), (2, 6), (3, 6), (4, 6), (5, 6), (6, 1), (6, 2), (6, 3), (6, 4),

10
6,5)=—
6.9=73;
Itis represented in tabular form as
X 2 3 4 5 6
2 4 6 8 10
P(X) 30 30 30 30 30

. > 4 6
Required mean = E(X) = X =2X—+3X—+4Xx—+5x—+6x—
qu' 00 = 2 PX =258 g Ax gy 5 g5+ 65

4+12+24+40+60 140 14 _4 2
30 30 3 3
3. An experiment succeeds thrice as often as it fails. Find the probability that in the next five
trials, there will be at least 3 successes.
Ans:
An experiment succeeds thrice as often as it fails.
= p = P(getting success) =
and g = P(getting failure) =
Here, number of trials=n=5
By binomial distribution, we have

PX=x)="Cq""p*,x=0,1,2,..,n

; 3 r 1 5-r
roc=n=eF)[3)

Now , P(getting at least 3 success) = P(X=3) + P(X=4) + P(X =5)
3 2 4 1 5
=) (3) e 8 (3] ()
4)\ 4 4 4 4

3
(3] 10x g st von |- 228

4 16 16 64 16 512

4. A card from a pack of 52 playing cards is lost. From the remaining cards of the pack three
cards are drawn at random (without replacement) and are found to be all spades. Find the
probability of the lost card being a spade.

Ans:

Let E1, E2, Es,E4 and A be event defined as

E1 =the lost card is a spade card.

E> = the lost card is a heart card.

Es =the lost card is a club card.

E4 = the lost card is diamond card.

and A = Drawing three spade cards from the remaining cards.

P(E1) =P(E2) =P(E3) = P(Es) = %

12 13
5103 2V 5103 _ 286
C, 20825 C, 20825

“C, 286 “C, 286

P(A/Es) = -3 = 290 p(aJE =
(AE) = 51, = 20825 V59 = ic = 20825

By using Baye’s theorem, we have

P(E,/A) =

P(A/E1) =

P(E)P(A/E,)
P(E,)P(A/E))+P(E,)P(A/E,)+P(E,)P(A/E;)+P(E,)P(A/E,)
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1220

47 20825 220 220 10

1,220 1 286 1 286 1 286 220+286+286+286 1078 49
4720825 4 20825 4 20825 4 20825

5. Assume that each born child is equally likely to be a boy or a girl. If a family has two children,
what is the conditional probability that both are girls given that (i) the youngest is a girl? (ii)
atleast one is a girl?

Ans:

A family has 2 children, then Sample space = S = {BB, BG,GB,GG}, where B stands for Boy and G
for Girl.

(i) Let A and B be two event such that

A = Both are girls = {GG}

B = the youngest is a girl = {BG, GG}

P(ANB) _
P(B)

(ii) Let C be event such that
C =at least one isagirl = {B

Now, P(A/B)=

_1
2

BN

GB,GG}

Now, P(A/C) :P(F')A(—Q)C) =

G,
1
4 1
373

4

6. Often it is taken that a truthful person commands, more respect in the society. A man is known
to speak the truth 4 out of 5 times. He throws a die and reports that it is actually a six. Find the
probability that it is actually a six. Do you also agree that the value of truthfulness leads to
more respect in the society?
Ans:
Let E1, E> and E be three events such that
E1 = six occurs
E> = six does not occurs
E = man reports that six occurs in the throwing of the dice.

NowP(El):é,P(Ez):g

4 4 1

P(EEy) = —,P(EE)=1-—==
(E/E1) c (E/E2) .
By using Baye’s theorem, we obtain

(E./E) - P(E)P(E/E)
P(E)P(E/E,)+P(E,)P(E/E,)

1
X

4 4

4
S _x
§X1 445 9
6 5

___ 6
1 4
=X —+
6 5
7. The probabilities of two students A and B coming to the school in time are% and g
respectively. Assuming that the events, ‘A coming in time’ and ‘B coming in time’ are
independent, find the probability of only one of them coming to the school in time. Write at
least one advantage of coming to school in time.

Ans:

Let E; and E> be two events such that
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E: = A coming to the school in time.
E> = B coming to the school in time.

Here P (E1) = E and P (E) = g

= P(E) =2, PE) -2

P (only one of them coming to the school in time) = P(E,)P(E,) + P(E,)P(E,)
3.2 5 4 6+20 26

= —X— — X —=

7T 7 77 49 49
Coming to school in time i.e., punctuality is a part of discipline which is very essential for
development of an individual.

8. In a hockey match, both teams A and B scored same number of goals up to the end of the
game, so to decide the winner, the referee asked both the captains to throw a die alternately
and decided that the team, whose captain gets a six first, will be declared the winner. If the
captain of team A was asked to start, find their respective probabilities of winning the match
and state whether the decision of the referee was fair or not.

Ans:
Let E1, E2 be two events such that
E1 = the captain of team *A’ gets a Six.
E> = the captain of team *B’ gets a Six.
1 1
Here P (Ey1) 5’ P (E2) 5

15 1 5
P(E)) = 2= P(E)) = =1-2=

6
1 (5]2 1 (5]“ 1
=4 = | x=4| = | X=+.....
6 (6) 6 \6) 6

1
__6 _6
1- 25 11
36
. P (winning the match by team B) = 1—2:i
11 11

The decision of refree was not fair because the probability of winning match is more for that team
who start to throw dice.

9. A speaks truth in 60% of the cases, while B in 90% of the cases. In what percent of cases are
they likely to contradict each other in stating the same fact? In the cases of contradiction do
you think, the statement of B will carry more weight as he speaks truth in more number of
cases than A?

Ans:
Let E1 be the event that A speaks truth and E> be the event that B speaks truth. Then E and f are
independent events such that

3 9
(E)—loo PE) = -

100 10
= PE) -2 PE) -

1
0
P (AandB contradict each other) = P(E,)P(E,) + P(E,)P(E,)
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10.

11.

3,1.2 9 3+418 21

_X_ p— —_—

5710 510 50 50

Yes, the statement of B will carry more weight as the probability of B to speak truth is more than

that of A.

Assume that the chances of a patient having a heart attack is 40%. Assuming that a meditation
and yoga course reduces the risk of heart attack by 30% and prescription of certain drug
reduces its chance by 25%. At a time a patient can choose any one of the two options with
equal probabilities. It is given that after going through one of the two options, the patient
selected at random suffers a heart attack. Find the probability that the patient followed a
course of meditation and yoga. Interpret the result and state which of the above stated

methods is more beneficial for the patient.

Ans:

Let E1, E2, A be events defined as

E1 = treatment of heart attack with Yoga and meditation
E> = treatment of heart attack with certain drugs.

A = Person getting heart attack.

P(Ey) = ;, P(E2) = ;

30 28

P(A/E1) = 40% —| 40x—— |% = 40% —12% = 28% = ——
100 100

25 30

P(A/E2) = 0%—(40x—]% = 40% —10% = 30% = ——
100 100

By using Baye’s theorem, we have
P(E)P(A/E)+P(E;)P(A/E,)
1,28
__ 27100 __28 _28_14
1,28 1 30 28+30 58 29

2 100 2 100

The problem emphasises the importance of Yoga and meditation.

Treatment with Yoga and meditation is more beneficial for the heart patient.

In a certain college, 4% of boys and 1% of girls are taller than 1.75 metres. Furthermore, 60%
of the students in the college are girls. A student is selected at random from the college and is
found to be taller than 1.75 metres. Find the probability that the selected student is a girl.

Ans:
Let E1, E>, A be events such that
E1 = student selected is girl
E> = student selected is Boy
A = student selected is taller than 1.75 metres.
60 2
P(E1l) = —=— = ==
(B =100 5 P(E2) = 100 5
P(A/ED) = —=—, P(A/E) = ——
Y7 100 2~ 100
By using Baye’s theorem, we have
P(E,/ A) = P(E)P(A/E)
P(E,)P(A/E,)+P(E,)P(A/E,)
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3.1
571100 _ 3 _3
3,1 .2 4 3+8 11
57100 5 100

12. Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin 3 times and notes the number
of heads. If she gets 1,2,3 or 4 she tosses a coin once and notes whether a head or tail is
obtained. If she obtained exactly one head, what is the probability that she threw 1,2,3, or 4
with the die?

Ans:
Consider the following events:
E1 = Getting 5 or 6 in a single throw of a die.
E> = Getting 1, 2, 3, or 4 in a single throw of a die.
A = Getting exactly one head.
2 1 4 2
P(E) 6 3’ P(E2) 6 3
P(A/E1) = Probability of getting exactly one head when a coin is tossed three times

1 2
:3C1 l l :3xixi:§
2)\2 2 4 8

P(A/E2) = Probability of getting exactly one head when a coin is tossed once only = %

By using Baye’s theorem, we have

P(E, I )= P(E,)P(A/E,)
P(E))P(A/E)+P(E,)P(A/E,)
2 1 1
__ 32 _ 3 124 8
13,21 1.1 311 11
3832 8 3

13. How many times must a man toss a fair coin, so that the probability of having at least one head
is more than 80%?
Ans:
Let no. of times of tossing a coin be n.

Here, Probability of getting a head in a chance =p =

N |~

N |~

Probability of getting no head in a chance = q = 1—% =
Now, P (having at least one head) =P (X > 1)

=1-P(X=0)=1-"C,p’q ”'°=1—1.1.@] :1-(%)

From question

1- i >ﬂ

2 100
=1- 1 >£:1—£>i
2 10 10 2"

:>1>i:2”>5:>n23
5 2"

A man must have to toss a fair coin 3 times.
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14. Of the students in a college, it is known that 60% reside in hostel and 40% day scholars (not
residing in hostel). Previous year results report that 30% of all students who reside in hostel
attain ‘A’ grade and 20% of day scholars attain ‘A’ grade in their annual examination. At the
end of the year, one student is chosen at random from the college and he has an ‘A’ grade,
what is the probability that the student is a hosteler?

Ans:
Let E1, E2 and A be events such that
E: = student is a hosteler
E> = student is a day scholar
A = getting A grade.
60 6 40 4
PED= 100710 "= 100 " 10
30 3 20 2
PAED =100 =107 PAED = 100 = 10
By using Baye’s theorem, we have
P(E./ A) = P(E)P(A/E,)
P(E,)P(A/E,)+P(E,)P(A/E,)
6 3
10710 _ 18 18 9
6 3 4 2 18+8 26 13

7X7
10 10 10 10
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OBJECTIVE TYPE QUESTIONS (1 MARK)

1.

10.

11.

Let A and B be two events. If P (A) =0.2, P (B) =0.4, P (AUB) = 0.6, then P (A | B) is equal to
(@ 0.8 (b) 0.5 (c)0.3 d)o

Let A and B be two events such that P (A) = 0.6, P (B) =0.2, and P (A | B) = 0.5. Then P (A" | B)
equals

1 1 3 6
(@ 10 (b) 30 (© Py (d) 7

If A and B are independent events such that 0 <P (A) <1and 0 <P (B) <1, then which of the
following is not correct?

(a) A and B are mutually exclusive (b) A and B’ are independent
(c) A" and B are independent (d) A"and B' are independent
Let X be a discrete random variable. The probability distribution of X is given below:
X 30 10 -10
o | L 3 L
5 10 2
Then E (X) is equal to
(a) 6 (b) 4 (c)3 (d)-5
If A and B are two events such that P(A) # 0 and P(B | A) = 1, then
@AcB (byBc A (c)B=9¢o (dA=9o
If P(A|B) > P(A), then which of the following is correct :
(@) P(B|A) < P(B) (b) P(A N B)<P(A) . P(B)
(c) P(BIA) > P(B) (d) P(BIA) = P(B)
If A and B are any two events such that P(A) + P(B) — P(A and B) = P(A), then
(a) P(B|A) =1 (b) P(AIB) =1
(c) P(BIA) =0 (d) P(AIB) =0
In a box containing 100 bulbs, 10 are defective. The probability that out of a sample of 5 bulbs, none

is defective is
1 1Y 9y 9
a) — b) | = C) | — d) —
@ 15 ()(2] ()(10] (@ 7
The probability that a student is not a swimmer is % Then the probability that out of five students,

four are swimmers is

(a) °C, (%) % (b) (%) % (c) SC%(%] (d) None of these

The mean of the numbers obtained on throwing a die having written 1 on three faces, 2 on two faces
and 5 on one face is
8

(@)1 (b) 2 (©)5 (d) 3
Suppose that two cards are drawn at random from a deck of cards. Let X be the number of aces
obtained. Then the value of E(X) is

37 5 1 2
a) — b) — c) — d) —
()221 ()13 ()13 ()13
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12. Probability that A speaks truth is % A coin is tossed. A reports that a head appears. The probability

that actually there was head is

4 1 1 2
(a) 5 (b) 5 (c) 5 (d) 5
13. The probability of obtaining an even prime number on each die, when a pair of dice is rolled is
1 1 1
(a) 0 () 3 © 5 @) 3%
1

14.1P (A) = 7, P(B) =0, then P (AIB) is

@~o (b) % (c) not defined (d)1

15. Two events A and B will be independent, if
(a) A and B are mutually exclusive
(b) P(A'B") =[1 -P(A)] [1-P(B)]
(c) P(A) = P(B)
(d)P(A)+P(B)=1

16. If A and B are two events such that A B and P(B) # 0, then which of the following is correct?

(@) P(A|B) :% (b) P(AIB) <P(A)  (c) P(AIB)>P(A)  (d) None of these

17.1f P(A) = % and P(A N B) = % then P(B | A) is equal to

@% @% @% @%

18. IfFP(A N B) = % and P(B) = % then P (A | B) equals

14 17 7 1

(@ 17 (b) 20 () 3 (d) Py
19. If P(A) = % P(B) = % and P(A U B) = g then P (B | A) + P (A | B) equals

1 1 5 7

(@ 1 (b) 3 () 1 (d) 5

20. If P(A) = % P(B) = % and P (A N B) = % then P(A' | B').P(B'| A ") is equal to

S 5 25
@ ®) > © 4 @1

21. If P(A) =0.4,P(B) =0.8 and P(B | A) = 0.6, then P(A U B) is equal to
(a) 0.24 (b) 0.3 (c) 0.48 (d) 0.96
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22. If A and B are two events and A = ¢, B # ¢, then

(a) P(A | B) = P(A).P(B) (b) P(A | B) = P(F?(_fBW)B)
€ PAIB)P(E AL (A) P(A | B) = P(A) | P(B)

23. A family has two children. What is the probability that both the children are boys given that at least
one of them is a boy ?

2 1 1 1
a) — b) = c) = d) =
(a) 3 ®) 5 (©) 3 (d) c
24. A and B are events such that P(A) = 0.4, P(B) = 0.3 and P(A U B) =0.5. Then P (B' (] A) equals
2 1 3 1
a) — b) = C) — d) =
(a) 3 ®) 5 (©) 10 (d) c
25. If A and B are two events such that P(A) = % P(B) = % P(A/B)= % then P(A' () B') equals
1 3 1 3
a) — b) — c) — d) —
@ OF © (@

26. You are given that A and B are two events such that P(B) = g P(A|B) = % and P(A U B) = %

then P(A) equals

3 1 1 3
(a) 10 (b) 5 (c) 5 (d) 5
27. 1f P(B) = g P(A|B) = % and P(A U B) = %, then P(A U B)' +P(A' U B) =
1 4 1
(a) c (b) s (c) > (d1
7 9 4 o
28. Let P(A) = 3 P(B) = 3 and P(A N B) = a3 Then P(A' | B) is equal to
6 4 4 5
(a) 3 (b) 3 (c) 9 (d) 9

29. If A and B are such events that P(A) > 0 and P(B) = 1, then P(A' | B') equals.
@L-PAIB) O)-PAIB) @ DL (@R ()

30. If A and B are two independent events with P(A) = g and P(B) = g then P(A' (1 B') equals

4 8 1 2
(@ 15 (b) 15 (© 3 (d) 9

31. If two events are independent, then
(a) they must be mutually exclusive (b) the sum of their probabilities must be equal to 1
(c) (A) and (B) both are correct (d) None of the above is correct
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

3 5

Let A and B be two events such that P(A) = s P(B) = 3 and P(A U B) = % Then P(A | B).P(A'|
B) is equal to
2 3 3 6
a) — b) — c) — d) —
@ = ) © 5 (@)
If the events A and B are independent, then P(A (1 B) is equal to
() P (A) + P (B) (b) P(A)-P(B) (c) P(A) . P(B) (d) P(A) [ P(B)
Two events E and F are independent. If P(E) = 0.3, P(E U F) = 0.5, then P(E | F)-P(F | E) equals
2 3 1 1
a) — b) — C) — d) =
@ 7 (b) % (©) =0 (@
A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without replacement, the
probability of getting exactly one red ball is
45 135 15 15
a) — b) — c) — d) —
()196 ()392 ()56 ()29

A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without replacement, the
probability that exactly two of the three balls were red, the first ball being red, is

1 4 15 5
@ 3 () 5 © 25 @

Three persons, A, B and C, fire at a target in turn, starting with A. Their probability of hitting the
target are 0.4, 0.3 and 0.2 respectively. The probability of two hits is
(a) 0.024 (b) 0.188 (c) 0.336 (d) 0.452

Assume that in a family, each child is equally likely to be a boy or a girl. A family with three
children is chosen at random. The probability that the eldest child is a girl given that the family has
at least one girl is

OF Ok @% O

A die is thrown and a card is selected at random from a deck of 52 playing cards. The probability of
getting an even number on the die and a spade card is

OF ®) 4 ©3 OF

A box contains 3 orange balls, 3 green balls and 2 blue balls. Three balls are drawn at random from
the box without replacement. The probability of drawing 2 green balls and one blue ball is

2 1 167
® o) = © Ok
A flashlight has 8 batteries out of which 3 are dead. If two batteries are selected without replacement
and tested, the probability that both are dead ii ;
@ o ®) © = @
Eight coins are tossed together. The probability of getting exactly 3 heads is
1 7 5 3
(a) 256 (b) EY) (c) BV (d) EY
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43. Two dice are thrown. If it is known that the sum of numbers on the dice was less than 6, the
probability of getting a sum 3, is

1 5 1
(@ 18 (b) 18 (© 5

44. Which one is not a requirement of a binomial distribution?
(a) There are 2 outcomes for each trial
(b) There is a fixed number of trials
(c) The outcomes must be dependent on each other
(d) The probability of success must be the same for all the trials

2
@ <

45. Two cards are drawn from a well shuffled deck of 52 playing cards with replacement. The
probability, that both cards are queens, is

1 1 1 1 1 1 1 4
a) —x-— b) —+— C) —x— d) —x—
@ 31 ®) 313 © 51 @ 3751
46. The probability of guessing correctly at least 8 out of 10 answers on a true-false type examination is
7 7 45 7
a) — b) — c) — dy —
()64 ()128 ()1024 ()41

47. You are given that A and B are two events such that P(B) = g P(A|B) = % and P(A U B) =

(SN

then P(B | A") equals

1 3 1 3
(@ 5 (b) 10 () 5 (d) 5

48. The probability that a person is not a swimmer is 0.3. The probability that out of 5 persons 4 are
swimmers is

(a) °C4 (0.7)*(0.3) (b) °C1 (0.7) (0.3)*  (c) °C4(0.7) (0.3)* (d) (0.7)* (0.3)
49. The probability distribution of a discrete random variable X is given below:
X 2 3 4 5
5 7 9 11
PO & K K x
The value of k is
(@) 8 (b) 16 (c) 32 (d) 48
50. For the following probability distribution:
X -4 -3 -2 -1 0
P(X) 0.1 0.2 0.3 0.2 0.2
E(X) is equal to :
@~o (b) -1 (c)-2 (d)-1.8
51. For the following probability distribution
X 1 2 3 4
o0 | L 1 3 2
10 5 10 5
E(X?) is equal to
(@3 (b) 5 (7 (d) 10
52. Suppose a random variable X follows the binomial distribution with parameters n and p, where 0 <p

< 1. If P(x =r)/P(x = n-r) is independent of n and r, then p equals

Ok

1
() 3

1
() 5

Ok
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53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

In a college, 30% students fail in physics, 25% fail in mathematics and 10% fail in both. One student
is chosen at random. The probability that she fails in physics if she has failed in mathematics is

1 2 9 1
a) — b) — C) — d) =
@ 75 (b) £ © 75 (@) 3
A and B are two students. Their chances of solving a problem correctly are % and % respectively.

If the probability of their making a common error is, zio and they obtain the same answer, then the

probability of their answer to be correct is

1 1 13 10
a) — b) — c) — d) —
()12 ()40 ()120 ()13
A box has 100 pens of which 10 are defective. What is the probability that out of a sample of 5 pens

drawn one by one with replacement at most one is defective?

9Y 1(9Y 1/ 9Y 9 1/(9Y
® (5] ®) ;(5] ©) ;(5] @ (5] *5(51

If A and B are independent events such that P (A) = p, P (B) = 2p and P (Exactly one of A, B) = g
thenp =
If A and B' are independent events then P (A'UB) =1 -

A die is thrown twice and the sum of the numbers appearing is observed to be 6. The conditional
probability that the number 4 has appeared at least once is

Given that E and F are events such that P(E) = 0.6, P(F) = 0.3 and P(E N F) = 0.2, then P (E|F) =

If P(B) = 0.5 and P (A N B) = 0.32, then P(AB) =
If P (A) = 0.8, P (B) = 0.5and P (B|A) = 0.4, then P(A N B) =
If P (A) = 0.8, P (B) = 0.5 and P (B|A) = 0.4, then P(A|B) =

A black and a red dice are rolled, then the conditional probability of obtaining a sum greater than 9,
given that the black die resulted ina 5 is

A fair die is rolled. Consider events E = {1,3,5}, F = {2,3} and G = {2,3,4,5} then P(E|F) =

Assume that each born child is equally likely to be a boy or a girl. If a family has two children, then
the conditional probability that both are girls given that the youngest is a girl is
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CHAPTER - 6: APPLICATION OF DERIVATIVES

MARKS WEIGHTAGE - 09 marks
NCERT Important Questions

EXERCISE 6.2 EXERCISE 6.3 EXERCISE 6.5
& Q5 @ Q7 & Q17
@ Q6 @ Q8 @ Q18
@ Q7 @ Q13 @ Q19
@ Q8 @ Q14 @ (20
@ Q9 @ Q15 & Q21
@ Q15 @ Q18 @ (22
@ Q16 @ Q19 @ (23
& Q21 & Q24
@ (23 @ Q25
@ Q25 @ (26
MISC. EXERCISE. SOLVED EXAMPLES.
& Q7 @ g8 (Pg 201)
@ Q8 @ 11 (Pg 202)
@ Q9 @ 12 (Pg 203)
@ Q10 @ 13 (Pg 204)
& Q11 @ 17 (Pg 209)
@ Q15 @ 18 (Pg 209)
& Q17 @ 20 (Pg 210)
@ Q18 @ 29 (Pg 222)
@ 30 (Pg 223)
@ 32 (Pg 224)
@ 37 (Pg 226)
@ 38 (Pg 227)
@ 39(Pg 230)
@ 41 (Pg 231)
@ 43 (Pg 235)
@ 50 (Pg 240)
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OBJECTIVE TYPE QUESTIONS (1 MARK)

1. The abscissa of the point on the curve 3y = 6x — 5x°, the normal at which passes through origin is:

1 1
a)l b) = c) 2 d) =
(a) (b) 3 (c) (d) 5
2. The two curves x> —3xy? + 2 =0and 3x?y —y> =2
(a) touch each other (b) cut at right angle
(c) cut at an angle % (d) cut at an angle %

3. The tangent to the curve given by x = e'. cost, y =¢'. sintatt = % makes with x-axis an angle:
a)0 b) = ) = d =
(a) (b) 1 (c) 3 (d) 5

4. The equation of the normal to the curve y = sinx at (0, 0) is:
(8 x=0 (dy=0 () x+y=0 (d)x-y=0

5. The point on the curve y? = x, where the tangent makes an angle of % with x-axis is

@33 O3 © @2 @@

1
6. Thecurvey = x° has at (0, 0)
(a) a vertical tangent (parallel to y-axis) (b) a horizontal tangent (parallel to x-axis)
(c) an oblique tangent (d) no tangent

7. The equation of normal to the curve 3x? — y? = 8 which is parallel to the line x + 3y = 8 is
@ 3x-y=8 (b)3x+y+8=0 (c)x+3y+8=0 (dx+3y=0

8. Ifthe curve ay +x? =7 and x® = y, cut orthogonally at (1, 1), then the value of a is:
(@) 1 (b) 0 (€)-6 (d) 0.6

9. Ify=x*-10and if x changes from 2 to 1.99, what is the change in y
(a)0.32 (b) 0.032 (c) 5.68 (d) 5.968

10. The equation of tangent to the curve y (1 + x?) = 2 — X, where it crosses x-axis is:
(@ x+5y=2 (b) x-5y=2 (c)5x-y=2 (d)5x+y=2

11. The points at which the tangents to the curve y = x3 — 12x + 18 are parallel to x-axis are:
(a) (21 _2)1 (_21 _34) (b) (21 34)1 (_21 0) (C) (01 34)1 (_21 0) (d) (21 2)1 (_21 34)

12. The tangent to the curve y = e2x at the point (0, 1) meets x-axis at:

(@ (0, 1) (b) (—% 0] (c) (2,0) (d) (0, 2)

13. The slope of tangent to the curve x = t? + 3t — 8, y = 2t — 2t — 5 at the point (2, -1) is:
22 6 —6
a) — b) = c) — d) -6
(a) - (b) - (€) - (d)
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

The two curves x3 — 3xy? + 2 = 0 and 3x?y —y® — 2 = 0 intersect at an angle of
T T T T

a) — b) — c) — d) —

@ 3 OF © (@) 4
The interval on which the function f (x) = 2x® + 9x? + 12x — 1 is decreasing is:
(@) [-1, ) (b) [-2, -1] (€) (=0, 2] (d) [-1,1]
Let the f : R—> R be defined by f (x) = 2x + cosx, then f :

(a) hasaminimumatx == (b) has a maximum, at x =0

(c) is a decreasing function (d) is an increasing function
y = x (x — 3) decreases for the values of x given by :

(@1<x<3 (b)x<0 (c)x>0 (d)0<x<g
The function f (x) = 4 sin®x — 6 sin®x + 12 sinx + 100 is strictly

(@) increasing in (n%ﬂj (b) decreasing in (%nj

(c) decreasing in [—%%} (d) decreasing in [0%}

Which of the following functions is decreasing on (0,%)?
(a) sin2x (b) tanx (c) cosx (d) cos 3x
The function f (x) = tanx — x
(a) always increases (b) always decreases
(c) never increases (d) sometimes increases and sometimes decreases.
If X is real, the minimum value of x? — 8x + 17 is
(a) -1 (b)0 ©1 (d) 2
The smallest value of the polynomial x3 — 18x2 + 96x in [0, 9] is
(@) 126 (b) O (c) 135 (d) 160
The function f (x) = 2x3 — 3x? — 12x + 4, has
(a) two points of local maximum (b) two points of local minimum
(c) one maxima and one minima (d) no maxima or minima
The maximum value of sin x . cos X is

1 1
@ - (b) - (©) v2 () 22

_ 57 o -

Atx = re f (X) =2 sin3x + 3 cos3x is:
(a) maximum (b) minimum (c) zero (d) neither maximum nor minimum.
Maximum slope of the curve y = —x3 + 3x? + 9x — 27 is:
@~o (b) 12 (c) 16 (d) 32
f (x) = xX* has a stationary point at
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(@) x=e (b)x:% ©x=1 (d) x= Je
The maximum value of (%)X is

1 1 %
(@e (b) e° (c) e w%ﬂ

The total revenue in Rupees received from the sale of x units of a product is given by
R(X) = 3x? + 36x + 5. The marginal revenue, when x = 15 is
(a) 116 (b) 96 (c) 90 (d) 126
On which of the following intervals is the function f given by f (x) = x1% + sin x —1 strictly
decreasing?
(@) (0,1) (b) (%n] (©) (o%) (d) None of these
The interval in which y = x? e is increasing is
The slope of the normal to the curve y = 2x? + 3sin xat x =0 is
1 1
a) 3 b) = c) -3 d) —=
(a) ()3 (©) ()3
The liney = x + 1 is a tangent to the curve y2 = 4x at the point
The point on the curve x? = 2y which is nearest to the point (0, 5) is
(a) (242 4) (b) (22 ,0) (©) (0, 0) (d) (2, 2)
- 1-x+x° .
For all real values of x, the minimum value of ————is
1+ xX+X
1
(a) 0 (b)1 (c)3 (@5
1
The maximum value of [x(x-1)+1]®, 0<x<1is
133 1
a) | = b) = c)l d) 0
()&] ®) 5 (©) (d)
A cylindrical tank of radius 10 m is being filled with wheat at the rate of 314 cubic metre per hour.
Then the depth of the wheat is increasing at the rate of
(@) 1 m¥h (b) 0.1 m¥/h (c) 1.1 m¥h (d) 0.5 m¥/h
The slope of the tangent to the curve x = t? + 3t — 8, y = 2t — 2t — 5 at the point (2,— 1) is
22 6 7 —6
a) — b) = Cc) — d) —
@ = () < 06 (d) =
The line y = mx + 1 is a tangent to the curve y? = 4x if the value of m is
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@1 (6)2 ©3 OB

40. The normal at the point (1,1) on the curve 2y + x> =3 is
@x+y=0 (b)x-y=0 (c)x+y+1=0 (dx-y=0

41. The normal to the curve x? = 4y passing (1,2) is
@x+y=3 (b)x-y=3 (c)x+y=1 dx-y=1

42. The points on the curve 9y? = x3, where the normal to the curve makes equal intercepts with the axes
are

8 8 3 3
@) (4,i§j (b) (4,—§j ©) (4,i§j (d) (i4,§]

43. The values of a for which y = x? + ax + 25 touches the axis of x are

441 f (x) = 2; then its maximum value is
4x° +2x+1

45, Let f have second deriative at ¢ such that f'(c) = 0 and f(1"(c) > 0, then c is a point of

46. Minimum value of f if f (x) = sinx in [—%ﬂ is .

47. The maximum value of sinx + cosx is
48. The curves y = 4x% + 2x —8 and y = x> — x + 13 touch each other at the point .
49. The equation of normal to the curve y = tanx at (0, 0) is

50. The values of a for which the function f (x) = sinx — ax + b increases on R are

2x% -1
X4

51. The function f (x) = , X >0, decreases in the interval
52. The least value of the function f (x) = ax + b (@>0,b>0,x>0)is
X

53. Theangle 6,0<6 < % which increases twice as fast as its sine is

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 185 -




CHAPTER — 7: INTEGRALS
MARKS WEIGHTAGE - 08 marks

NCERT Important Questions

EXERCISE 7.1 EXERCISE 7.3 EXERCISE 7.6
& Q10 & Q3 & Q6
& Q12 & Q5 & Q7
& Q13 & Q10 & Q10
& Q18 & Q13 & Q11
& Q20 & Ql4 & Q17
& Q16 & Q18
EXERCISE 7.2 @ Q20 & Q20
< Q9 & Q22 & Q21
& Q10
& Ql4 EXERCISE 7.4 EXERCISE 7.9
& Q15 & Q7 & Ql4
& Q19 & Ql4 & Q16
& Q20 & Q16
& 828 & 819 EXERCISE 7.10
& Q31 & Q22 < Q3
& Q32 < Q5
& Q33 EXERCISE 7.5 . & Q6
& Q34 “ Q3
& Q36 & Q7
& Q37 “ Q8
& Q9
& Q15
& Q16
& Q17
& Q18
& Q19
& Q20
& Q21
EXERCISE 7.11 MISC. EXERCISE. SOLVED EXAMPLES.
& Q2 Q14 & Example 6 Pg (203)
& Q5 Q19 @ Example 15 (Pg 320)
@ Q8 Q20 @ Example 32 (Pg 344)
@ Q10 85; @ Example 34 (Pg 345)
& Q12 Q24 & Example 35 (Pg 345)
& Q15 Q26 & Example 36 (Pg 346)
& Q16 Q28 & Example 39 (Pg 348)
Q30 & Example 40 (Pg 349)
MISC. EXERCISE. Q31 & Example 41 (Pg 350)
Q7 Q32 @ Example 44 (Pg 351)
Q10 Q33
Q11 Q44

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 186 -




OBJECTIVE TYPE QUESTIONS (1 MARK)

1. J'ex(cosx—sin x)dx is equal to
(@) e*cosx+C (b) e*sinx+C (c)-e*cosx+C (d)-e*sinx+C

dx
2. |—————
I sin® xcos’ x
(a) tanx + cotx + C  (b) (tan x + cotx)? + C (c) tanx — cotx + C (d) (tanx — cotx)? + C

is equal to

3 3
3. If [ Z—dx=a(l+x*)? +by1+x* +C, then
V1+ X
1 -1 -1 1
a) a=—,b=1 b) a=—,b=1 c)a=—,b=-1 da==,b=-1
(a) 3 (b) 3 (©) 3 (d) 3
4. If J'ge_—%:dx = ax + b log [4e* + 5¢7| + C, then
4e* +5e7"
-1 7 7 7

1 -1 -7 1
(a)a:E,b:§ (b)a:§,b:§ (C)azg,b:? (d)a:§,b

5. If J.Lzalog|l+x2 |+btan‘1x+%log|x+2|+C,then

(x+2)(x* +1)
-1, _2 1 -2 1, 2 1
a) a=—,b=— b) a=—,b=— ¢)a=—,b== d) a=— pb=%
@ 10 5 (b) 10 5 ©) 105 (d) 0
x? _
6. Ix+1dx is equal to
x> x° loa |1 c X NV calt .
(@) x+=-+ 7 =log[1-X|+C () x+=-—Z-~log|1-x]+
XX log|1ex|+C d) x- X+ X log |14 x| 4C
(C) X—?—E— Og| +X|+ ()X—?-F?— ogl +X|+
x° _
7. jmdx is equal to
1 1Y)° 1 1Y°
(a) 5(“7] +C (b) g(‘”y] +C
L1,V 1(1 Y
oz t4) *C d) | 5+4| +C
(©) 10X(X2+ ] + ()10(X2+ ] +
8. I . dx is equal to
sin(x —a)sin(x—b)
(a) sin(b—a)log snx=b)l, ¢ (b) cosec(b—a)log sin(x-a)
sin(x-a) sin(x —b)
(C) cosec(b—a) Iog M +C (d) sin(b—a) Iog S!n(x—a)
sin(x—a) sin(x—b)
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X +Ssin x
1+ cos x

dx is equal to

9. |

(@) log|1+cosx|+C (b) log|x+sinx|+C

dx

©) x—tan§+C (d) X.tan§+C

10. J' is equal to
cos(x —a)cos(x—h)
sin(x—a) cos(x—a)
(a) cosec(a—b)log m +C (b) cosec(a—Dhb)log m
(c) cosec(a—b)log M +C  (d) cosec(a—b)log cos(x=b)| , ¢
sin(x—a) cos(x—a)

11. J'tan‘1 Jxdx is equal to

(@) (x+Dtan*x—+/x+C
(c) Vx -xtan/x+C

1-x
12. | e*
j (1+ x?

2
] dx is equal to

X

—€

eX
a C b
()1+x2+ ()1+x2
dx .
13. | -—=—+= isequal to
J.\/l+x+\/; a
2 -
a) —(1+x)3——=x3+C
3 3
3 333
c) —(1+x)2+—=x%+C
(©) S WX+
14. [— dx —— isequal to
(e”+1)(2e” +3)

(@) x+log|e* +].‘—§Iog‘2eX +3‘

3 3

3 > 3.7
c) —(1+x)2+—=x?2+C
(©) 5 A+x)?+

15. |

(a) log

. is equal to
X(x" +1)

X
1+x"

+C

(© log >+
X

+C

1+ X+ X2

16.ThevalueofJ' T
+ X

(a) XZEtan'l X

+C

+C

(b) ™" ¥ +C

(b) xtan*/x —/x +C
(d) VX —(x+Dtant/x +C

Lzz+ @) oyt
@+ x°) @+ x°)

(©)

2 3

3 £ 3 :
b) —(1 S 4+—x2+C
()2(+x)+2x+

3 3
(d) %(1+ X)? —%xz +C

2
b) x—=1
(b) x—~log

e” +].‘+Iog‘2eX +3‘+C

(d) None of these

+C

1
b) =1
()nog -

+C

1
d) =1
()nog ;

-1 .
e™ *dx is equal to

(c) xe®™ *+C (d) None of these

C
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cos® xdx

17. The value of J'— is equal to
sin® x +sin x
(@) logsinx —sinx +c¢ (b) log |sin x| —sinx + ¢
(c) log |sin x| + ¢ (d) None of these
tandx .

18. is equal to

J.\/cosx |

2 2
a +C b +C
@ sin x ®) \/COS X
2 2

c +C d ——+C

© Jeanx 9 o7
19. J' ax is equal to

xlog xlog(log x)
(@) log|log(log x) | +C (b) |log x| +C
(c) log|log (ij +C (d) log|logx|+C
X
f 2 o1
20. je* LHVIZXESIN T X 1y s equal to
V1-x?
(@) e*sintx+C (b) +C
\/1 x?
(c) e*V1-x*+C (d) v1I-x*sin"'x+C
X3
21. The value of J' 5 dxis equal to
1+Xx

() %tan‘1 x'+C (b) %tan‘1 x'+C (c) icot‘l X +C (d) None of these

b+c
22. [ f(x)dx is equal to

o b b b b—c

(@ [ f(x)dx (b) [ f(x-c)dx (©) [ f(x+c)dx (d) | f(x)dx

23. If f and g are continuous functions in [0, 1] satisfying f (X) =f(a—x) and g (X) + g (a—Xx) = g,

then If(x).g(x)dx is equal to
0

(a)% (b) % [ (x)dx (©) [ f(x)dx (d) a] f (x)dx
24. If jm d y = ay, then a is equal to

(@) 3 (b) 6 ©) 9 (d) 1
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1 3
25. j%dx is equal to
X2 x[+1

(@) log 2 (b) 2 log 2 (c) = Iog 2 (d) 4 log 2.
1 t
e dt a then jitz is equal to
o (L+1)
e e e
a) a—l+o b) a+1-— c)a-1-— d) a+l+—
(@) a-1+ (b) a+1-- () a-1-7 () a+l+-
27. The value of J'xexdx is equal to
(@ xe*+e*+¢c (b) xe*—e*+ ¢ (c) xeX+eX+c (d) None of these

dx .
28. | ———— Iisequal to
I V2X — X
(@) sin"!(1-x)+ C

(b) —cos '(1-x)+ C
(c) sin"!(x —1)+C

(d) cos!(x —1)+ C
29. j|xcos;rx| dx is equal to
o

@2 () & © 2 @
T T T T

30. Icos 2X—C0s 20
COS X —C0S 6
(@) 2(sinx + xcosO) + C

(c) 2(sinx + 2xcos0) + C

dx is equal to

(b) 2(sinx — xcos0) + C
(d) 2(sinx — 2x cosO) + C
31. J'e"’gS‘”de is equal to

(@ sinx+c (b) —cos x +c (C) &% + ¢ (d) None of these

32. ICOSZX dx is equal to

COS X
(@) 2sin x + log |(sec X —tan x)| + ¢ (b) 2sin x — log |(sec x —tan x)| + ¢
(c) 2sin x + log |(sec x + tan X)| + C (d) 2sin x — log |(sec x +tan x)| + ¢

33. is equal to

1+ cos2x

‘b‘ﬁ'—,p‘ﬁ

(a) 1 (b) 2 (c)3 (d) 4

1
34.
I4cos3 X —3C0Ss X

dx is equal to

@ %Iog |sec3x—tan3x|+C (b) %Iog |sec3x+tan3x|+C

(©) %Iog |sec3x+tan3x|+C (d) %Iog |sec3x—tan3x|+C
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35. J'sin(log x)dx is equal to

(a) g[sin(log x) +cos(log x)]+C

(c) g[cos(log x) —sin(log x)]+C

3
36. J‘\/l—sin 2x dx is equal to
0

(b) %Iog |sec3x+tan3x|+C

(d) x[sin(log x) —cos(log x)]+C

(a) 242 (b) 2(+/2 +1) () 2 (d) 2(v2-1)
7. dex is equal to
log tan x
(@) log (tan x) + ¢ (b) cot (log x) + ¢
(c) log (log tan x) + ¢ (d) tan (log x) + ¢

38. J'x2 sin xdx is equal to

(a) Xx?sin X — 2x cos X + ¢
(C) —x?COS X + 2X SiN X + 2COS X + C

39. J'(eIogx +sin x) cos xdx is equal to
(a) X sin X + cos X —sin? X + C

() X sin X + ¢cos X — (cos? X)/2 + ¢

40. J'[sin(log x) +cos(log x)]dx is equal to

(b) xX*sinx + ¢
(d) —x?sinx—2x cosx +sinx + ¢

(b) X cos X —sin® X + ¢
(d) x?sin x + cos x —sin® X + ¢

(@) xsin (log x) + ¢ (b) x cos (log x) +c¢
(c) xlog (sinx) + ¢ (d) xlog (cos x) + ¢
41. jm is equal to
(@) log |tan X — cot x| + ¢ (b) log|cot x —tan x| + ¢
(c) tan™ (tan X — cot x) + ¢ (d)tan™ (2 cot2x) + ¢

42. | cos x.e™"*dx is equal to

O [N

1
1+ 4x°

43. If j—dx :%, then a is equal to
0

44. The value of j sin® x cos? xdx is

-

45. [ dx=
3+4c0s” X
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48. [ f(x)dx=0, iffisan function.

49.

O'—-.g'\,’

f(x)dx = 2} f(x)dx, if f (2a—x) =

sin” x

SIn° X+ COS" X

dx =

O =y [y
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CHAPTER - 8: APPLICATION OF THE INTEGRALS

MARKS WEIGHTAGE - 06 marks
NCERT Important Questions

EXERCISE 8.1 MISC EXERCISE.
@ Q3 @ Q1
& Q4 & Q2
& Q6 @ Q3
& Q7 @ Q5
@ Q9 @ Q6
< Q10 < Q10
& Q11 & Q11
& Q13
EXERCISE 8.2 & 814
@ Q3
@ Q4
@ Q5

SOLVED EXAMPLES.
Example 2 (Pg 362)
Example 4 (Pg 364)
Example 6 (Pg 368)
Example 7 (Pg 368)
Example 8 (Pg 369)
Example 9 (Pg 370)
Example 10 (Pg 370)
Example 13 (Pg 373)

999999989
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CHAPTER — 9: DIFFERENTIAL EQUATIONS

MARKS WEIGHTAGE - 07 marks

NCERT Important Questions

EXERCISE 9.1 EXERCISE 9.4 EXERCISE 9.6
& Q4 & Q3 & Q2
& Q11 & Q4 & Q5
& Q5 & Q7
EXERCISE 9.2 & Q6 & Q8
& Q4 & Q10 & Q9
& Q7 & Q12 & Q13
< Q9 & Q14
& Q10 EXERCISE 9.5 @ Q15
& Q1
& Q3 MISC. EXERCISE.
& Q4 & Q6
& Q5 & Q9
& Q6 & Q10
& Q8 & Q13
“ Q9 & Q14
& Q10
& Q13
& Q15

SOLVED EXAMPLES.
Example 10 (Pg 393)
Example 16 (Pg 401)
Example 17 (Pg 403)
Example 19 (Pg 410)
Example 20 (Pg 411)
Example 27 (Pg 417)
Example 28 (Pg 418)

999994989

OBJECTIVE TYPE QUESTIONS (1 MARK)

X dx?
@1 (b) 2 (©3 (d) 4

dy) (d?
1. The degree of the differential equation (1+d—yj :( y] §

x? dx x?

@1 (b) 2 (c)3 (d) not defined

2 2 2
2. The degree of the differential equation d y+3(d_y] =X’ Iog(i:I y] §
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2 2 2
3. The order and degree of the differential equation |:1+(d—y] :l = 3—2’ respectively, are
X

dx
@1,2 (b) 2,2 (©21 (d)4,2
4. The order of the differential equation of all circles of given radius a is:
(@)1 (b) 2 (c)3 (d) 4
dy

5. The solution of the differential equation 2x.d—— y =3 represents a family of
X

(@) straight lines (b) circles (c) parabolas (d) ellipses

6. The integrating factor of the differential equation %(x logx)+y=2logx is
X

(@) e* (b) log x (c) log (log x) (d) x
. . . _(dy) dy .
7. A solution of the differential equation poll x.d—+ y=01is
X X
@y=2 (b) y =2x (c)y=2x-4 dy=2x2-4
8. Which of the following is not a homogeneous function of x and y.
(a) X2 + 2xy (b) 2x -y (c) cos® (l] Y (d) sinx — cosy
X) X
. . . . dx dy .
9. Solution of the differential equation —+—=20 is
Xy
11
@ —+—=c (b) logx.logy=c (c)xy=c dx+y=c
Xy
10. The solution of the differential equation x%+ 2y =x* is
X
X +cC X2 x'+¢ x*+c
a) y= b) y=—+c¢ c)y= d)y=
@ y==3 B) y="p+ ©y="7 (@) y="7"0
2.,\? 2
11. The degree of the differential equation d Z/ +(ﬂj = xsind—y IS
dx dx dx
@1 (b) 2 ()3 (d) not defined
. . : dy Y 2 d?y .
12. The degree of the differential equation | 1+ ™ e IS
X X
@4 (b) % (c) not defined (d)2

1
2 YR
13. The order and degree of the differential equation %+(ﬂ]4 + x5 =0 respectively, are
X

dx
() 2 and not defined (b) 2and 2 (c)2and 3 (d)3and 3
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14. 1f y = €™ (Acosx + Bsinx), then y is a solution of

d?y _.dy d’y _dy

a +2—=—=0 b 2242 0
()d2 dx ()d2 ax YT
(c 3+2y0 (d

15. The differential equation for y = Acos ax + Bsin ax, where A and B are arbitrary constants is

16. Solution of differential equation xdy — ydx = 0 represents :
(a) arectangular hyperbola (b) parabola whose vertex is at origin
(c) straight line passing through origin  (d) a circle whose centre is at origin

17. Integrating factor of the differential equation cos x.j—y+ ysinx=11is:
X
(a) cosx (b) tanx (c) secx (d) sinx

18. Solution of the differential equation tany sec®x dx + tanx sec?ydy = 0 is :

(a) tanx + tany = k (b) tanx — tany = k
(©) NX _y (d) tanx . tany = k
tany

19. Family y = Ax + A® of curves is represented by the differential equation of degree:

(@)1 (b) 2 (c)3 (d) 4

: xdy 4 .
20. Integrating factor of v y=X"-3x is:
X
(a) X (b) logx ©) % d) - x

21. Solution of %— y=1,y(0) =1is given by
X
(@ xy=-¢* (b) xy =—¢e* (c)xy=-1 (dy=2e-1

22. The number of solutions of jy y+2 1 wheny(l) 21s:
X X-

(a) none (b) one (c) two (d) infinite

23. tan! x + tan™ y c is the general solution of the differential equation:
dy 1+ y dy 1+x°
()x 1+ x? ()dx 1+y?
©@+x)dy+(1L+y)dx=0 (d)(1+x)dx+(1+y)dy=0

24. Integrating factor of the differential equation is

(@) - x (c) V1-x? (d) %Iog(l— x?)
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25. Which of the following is a second order differential equation?
@ () +x=y (M) yy +y=sinx Yy +(y)+y=0 @)y =y

26. The differential equation y%+ X =C represents :
X

(a) Family of hyperbolas (b) Family of parabolas
(c) Family of ellipses (d) Family of circles

27. The general solution of e* cosy dx —e*siny dy =0 is :
(a) e*cosy =k (b) e*siny = k (c) e =k cosy (d) e =ksiny

2 3
28. The degree of the differential equation d Z/ +(%) +6y° =0 is:
X X
(@)1 (b) 2 (c)3 (d)5

29. The solution of %+ y=e*,y(0)=0is:
X

@y=e(x-1) (b) y = xe™ (©y=xe*+1 (dy=(x+1e™
30. Integrating factor of the differential equation %+ ytanx—secx =0 is:
X
(a) cosx (b) secx (c) e® (d) esecx
2
31. The solution of the differential equation dy = 1+ y2 i
dx 1+X
(a) y = tan~ix (b)y-x=k (1 +xy) (c) x =tan™y (d) tan (xy) = k
32. The integrating factor of the differential equation %+ y= 1ry IS:
X X
X e
(@ — (b) — (c) xex (d) ex
e X
33.y = ae™+ be™™ satisfies which of the following differential equation?
(a)ﬂ+my:0 (b)ﬂ—myzo
dx dx
d’y d’y 2
C) ——-m°y=0 d) —-+m°y=0
( ) dX2 y ( ) dX2 + y

34. The solution of the differential equation cosx siny dx + sinx cosy dy =0 is :

@ ﬂ =C (b) sinx siny = ¢ (c)sinx +siny=c  (d) cosx cosy =C
siny

35. The differential equation of the family of curves x? + y? — 2ay = 0, where a is arbitrary constant, is:
@ (¢ -y) Y =2 0 206 +y) D= xy
dx dx

© 20¢—y) Y = xy @ ¢ +y)) Y = 2xy
dx dx
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

dy

The solution of x—=+y=¢" is:

dx

X y
(a) )/=e—+K (b) y = xe* +cx (c) y=xe*+k (d) 8Lk
X X y y

Family y = Ax + A® of curves will correspond to a differential equation of order
@3 (b) 2 (o1 (d) not defined

- dy XP—y %
The general solution of Foin 2xe* 7V is:

X
(@) e¥ ¥ =c (b) e’ +e* =c (€) e’ =e* +c (d) e =
The curve for which the slope of the tangent at any point is equal to the ratio of the abscissa to the
ordinate of the point is :
(@) an ellipse (b) parabola (c) circle (d) rectangular hyperbola
The general solution of the differential equation % =e? +xy is:
X
(@) y=ce ? (b) y=ce? () y=(x+c)ez  (d) y=(c-xe?
The solution of the equation (2y — 1) dx — (2x + 3)dy =0 is :
2x-1 2y +1 2X +3
@ 0 =k @
y+ 3
The differential equation for which y = acosx + bsinx is a solution, is :
(a =0
d2
CE O
- dy - _ 0

The solution of PV A (0)=0is:

X
(@y=¢e>(x-1) (b) y = xe* (©y=xe*+1 (d) y = xe™

x* dx? dx
@)1, 4 (b) 3, 4 ©)2 4 (d) 3, 2

3., \? 2 4
The order and degree of the differential equation (%) -3 d’y +2(d—y] =y*are:

2 2
The order and degree of the differential equation |:1+(d—y] :l = ay are :

dx dx?
(@) 2, 3/2 (b) 2, 3 ©)2 1 (d) 3, 4
The differential equation of the family of curves y> = 4a (x + a) is :
dy(, . dy dy _
a) y°=4-2| x b) 2
(@) y* dx(+dxj (b) 2y =
d’y (dy dy dy)2
—+|—| =0 d) 2 — | =
© e +(dxj @ 2x 4 ax Y)Y
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47. Which of the following is the general solution of d’y 23_y+ y=07?
X

>

dx
(a) y = (Ax + B)e* (b) y=(Ax+B)e™
(c)y=Ae*+Be™* (d) y = Acosx + Bsinx
. dy .
48. General solution of d—+ ytanx=secx is:
X
(a) ysecx =tanx + ¢ (b) y tanx = secx + ¢
(c)tanx =y tanx + ¢ (d) x secx =tany + ¢
49. Solution of the differential equation %+l =sin x is:
X X
(@) x (y + cosx) =sinx + ¢ (b) X (y — cosx) =sinx + ¢
(c) Xy cosx =sinx + ¢ (d) x (y + cosx) = cosx + C

50. The general solution of the differential equation (¢* + 1) ydy = (y + 1) e*dx is:
@ ((y+1)=k(ex+1) (b)y+l=ex+1+Kk

(©y=log{k(y+1)(ex+1)} (d) y= log{ex +1}+k
y+1

51. The solution of the differential equation is :
3

(@Qy=e"Y-x2eV+c (b)ey—e":%+c

y X3 d \ X3
c)ef+e¥=— +c¢ ef-e¥= — +¢
(©) 3 (d) 3

52. The solution of the differential equation ﬂ+ 2xy2 - VLR
dx 1+x° (1+x%)
(@) y (1+x%)=c+tanx (b) y ~=C+tan™" X
1+x

(©ylog(1+x¥)=c+tan’x  (d)y(1+x?=c+sinx

53. Order of the differential equation representing the family of parabolas y? = 4ax is

dy Y (d?y i
54. The degree of the differential equation (d—j {d 2] =0is :
X X

55. The number of arbitrary constants in a particular solution of the differential equation tan x dx + tan y

dy=0is

XC+yi+y
X

56.F (x,y) = is a homogeneous function of degree

; x? log (X] - x°
57. An appropriate substitution to solve the differential equation d_X = y i
y xy log (X]
y
58. Integrating factor of the differential equation x%— y=sinx is
X

59. The general solution of the differential equation % =e"is
X
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dy Y =1is
dx X
61. The differential equation representing the family of curves y = Asinx + Bcosx is

60. The general solution of the differential equation —

2%
62. {e ] dy =1(x # 0) when written in the form %+ Py=Q,thenP =
X

NERRNCYT:

63. The number of arbitrary constants in the general solution of a differential equation of order three is

64. The solution of differential equation coty dx = xdy is

65. The solution of the differential equation ydx + (x + xy)dy =0 is
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CHAPTER - 11: THREE DIMENSIONAL GEOMETRY

MARKS WEIGHTAGE - 11 marks

NCERT Important Questions

EXERCISE 11.1 MISC. EXERCISE. SOLVED EXAMPLES.

& Q4 & Q7 @ Example 5 (Pg 467)

& Q5 < Q9 & Example 6 (Pg 469)
¢ Q11 @ Example 11 (Pg 476)

EXERCISE 11.2 @ Q12 @ Example 12 (Pg 476)

< Q6 & Q13 & Example 14 (Pg 480)

< Q9 & Ql4 & Example 16 (Pg 481)

< Q12 & Q15 & Example 20 (Pg 486)

< Q14 & Q17 & Example 21 (Pg 488)

< Q15 & Q18 & Example 25 (Pg 492)

< Q16 & Q19 & Example 27 (Pg 495)

< Q17 & Q20 & Example 28 (Pg 495)

& Example 30 (Pg 497)

EXERCISE 11.3

& Q5

& Q6

& Q9

& Q10

& Q11

OBJECTIVE TYPE QUESTIONS (1 MARK)

1. The coordinates of the foot of the perpendicular drawn from the point (2, 5, 7) on the x-axis are
given by

2. P isapointon the line segment joining the points (3, 2, -1) and (6, 2, —-2). If x co-ordinate of P is
5, then its y co-ordinate is
(a) 2 (b) 1 (-1 (d)-2

3. If a, B, y are the angles that a line makes with the positive direction of x, y, z axis, respectively,
then the direction cosines of the line are.
(@) sina, sin B, siny (b) cos a., cos B, cos y
(c) tan o, tan B, tan y (d) cos? a, cos? B, cos? y

4. The distance of a point P (a, b, ¢) from x-axis is

@) vai+c?  (b) Va2 +b? () Vb2 +c? (d) b +c?

5. The equations of x-axis in space are
@x=0,y=0 (b)x=0,z=0 (c)x=0 (y=0,z=0

6. A line makes equal angles with co-ordinate axis. Direction cosines of this line are
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1 1 -1 -1 111
a) +(1,1,1 b C) | —,—=,—= d - - =
()()()(I\f«f] ()(333] ()(333j
7. Distance of the point (o, B, y) from y-axis is
(@) g (b) 8] © [B1+]7] (d) v +7°
8. If the directions cosines of a line are k, k, k, then
1
(@) k>0 (b) O<k<1 (c) k=1 dk=—or-——
f 3
. - 22 34 6~ L
9. The distance of the plane r.(7| +7 j +7k) =1 from the origin is
(@)1 (b) 7 ©) % (d) None of these
10. The reflection of the point (o, B, y) in the xy— plane is
(a) (O(., Bi 0) (b) (0101 Y) (C) (_O("_ Bi Y) (d) (O(., Bi_ Y)
11. The area of the quadrilateral ABCD, where A(0,4,1), B (2, 3,-1), C(4,5,0) and D (2, 6, 2), is
equal to
(@) 9sq. units (b) 18 sg. units (c) 27 sq. units (d) 81 sq. units
12. The locus represented by xy + yz=0is
(a) A pair of perpendicular lines (b) A pair of parallel lines
(c) A pair of parallel planes (d) A pair of perpendicular planes

13. The equation of a straight line parallel to the x-axis is given by

- -b z- X— -b z-
(a)xla:ylb: 1c (b) anlz 1c
X — — 7 — X— — Z—C
© oa:yob: 1C @ 1a:y0 )
14. The plane 2x — 3y + 6z — 11 = 0 makes an angle sin™*(o) with x-axis. The value of o is equal to
2 2
@ @ (b) % ©2 OF

15. Which one of the following is best condition for the plane ax + by + ¢z + d = 0 to intersect the x-
and y-axis at equal angle?

(@) |al = |b| (b)ya=-b (c)a=b (d)a?+b*=1
16. If P(2, 3 -6) and Q(3, -4, 5) are two points, the direction cosines of the line PQ are

(a) - 11 (b) 7 11

\/17 \/17 EEN(VE \/17 \/17 171
©) 7 11 (d) - 1 11
\/17 NN \/171 BN RN

17. The ratio in which yz-plane divides the line joining the points A(3, 1, -5) and B(1, 4, -6) is

@-3:1 (b)3:1 (c)-1:3 (d)1:3
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18. A straight line is inclined to the axes of x and z at angles 45° and 60°, respectively, then the
inclination of the line to the y-axis is

(a) 30° (b) 45° (c) 60° (d) 90°
19. The points (4, 7, 8), (2, 3, 4), (-1, -2, 1) and (1, 2, 5) are

(a) The vertices of a parallelogram (b) Collinear

(c) The vertices of a trapezium (d) Concyclic

20. The equation of the plane parallel to the plane 4x - 3y + 2z + 1 = 0 and passing through the point

(5,1,-6)is
(@) 4x—3y+2z-5=0 (b)3x—4y+2z—-5=0
(€)4x—3y+2z+5=0 (d)3x—4y+2z+5=0

21. A plane is passed through the middle point of the segment A(-2, 5, 1) and B(6, 1, 5) and is
perpendicular to this line. Its equation is
@2x—y+tz=4 (b)2x+y+z=4
(c)x—-3y+z=5 (d)x—4y+2z=5

22. The sum of the direction cosines of a straight line is
(a) Zero (b) One (c) Constant (d) None of these

23. The equation of the plane that contains the line of intersection of the planesx +y +z - 6 = 0 and
2x + 3y +z + 5= 0and perpendicular to the xy-plane is
@x-2y+11=0 (b)x+2y+11=0
(c)x+2y-11=0 (dx-2y-11=0

24. The planes: 2x —y + 4z =5 and 5x — 2.5y + 10z = 6 are
(a) Perpendicular (b) Parallel (c) intersect y-axis (d) passes through (0,0,%)

25. The image of the point (1, 3, 4) in the plane 2x -y+z+3=01s

(a) (_31 51 2) (b) (31 21 5) (C) (_51 31 -2) (d) (_21 51 3)
26. Distance between the planes 2x + 3y + 4z =4 and 4x + 6y + 82 =12 is
2 . .
a) 4 units b) 8 units C) —— units d) 2 units
(a) (b) (c) N (d)
27. If direction ratios of a line are proportional to 1, 2, —3; then its direction cosines are
(a)l 2 3 (b)—l 2 3
NV RN VRN V14’147 14
(C)_1_23 (d)1—2—3
NN VAN N RN VRN T,

28. If a line makes and angle % and % with x-axis and z-axis respectively, then the angle made by

the line with y-axis is

T T T 5
a) — b) — c) — d) —
@ 3 OF © @
29. The lines X=2 2 Y*+4 273 g X _¥=1_2+3 0
2 3 2 4 6
(a) skew (b) Parallel (c) intersecting (d) coincident
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x-3 y-2 z-1.

30. The straight line 1 5 IS
(a) parallel to x-axis (b) parallel to y-axis
(c) parallel to z-axis (c) perpendicular to z-axis

31. The equation of the plane which cuts equal intercepts of unit length on the coordinate axes is

@x+y-z=1 (byx+y+z=0 (c)x+y+z=2 (dx+y+z=1
32. The intercepts made by the plane 2x — 3y + 4z = 12 on the coordinate axes are
1 11
(@) 6,-4,3 (b) 2,-3,4 (©) 5 13 1,11
33. If a line has direction ratios 2, -1, —2 then its direction cosines are , ,
212 21 2 2 1 2 1
@333 3373 O3753 W33

34. If a line makes angles o, B, y with the positive direction of co-ordinate axes, then the value of
sina + sin? B + sin?y is

(a) 2 (b)1 (c)-1 (d) -2
35. If a line makes angles 90°, 60° and 6 with x, y and z-axis respectively, where 0 is acute angle, the
value of 0 is
T T T T
a) — b) — c) — d) —
(a) 3 (b) 5 (c) 1 (d) 5

36. If a line makes angles %,%and %with X, Y, Z axis, respectively, then its direction cosines are

37. If a line makes angles o, B, y with the positive directions of the coordinate axes, then the value of
sin o, + sin? B +sin? y is

38. The vector equation of the line passing through the points (3,5,4) and IS
r=3i+5]j+4k+A(2i+3j+7K)

39. A plane passes through the points (2,0,0) (0,3,0) and (0,0,4). The equation of plane is

40. The direction cosines of the vector (2i+2j—K) are

Xx-5 y+4 z7-6 .

41. The vector equation of the line ; 5 IS

42. The vector equation of the line through the points (3,4,-7) and (1,-1,6) is

43. The cartesian equation of the plane r.(i+ j—K) =2 is
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