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Unit-1

RELATIONS AND FUNCTIONS

1.

RELATIONS AND FUNCTIONS

A. Multiple Choice Questions (MCQ)

Let R be a relation from a finite set A
having m elements to another finite set B
having n elements then number of relations
fromAtoBis

(@) 2™ (b)
(c) 2m" d m"

2" -1

Let R be a relation defined on a finite set
A having n elements. Then no of relations
defined on A is

(@) 2 (b) 2
(© n d

2

Let R be a relation defined on a set A such
that R=R"' thenRis

(a) Reflexive (b)
(c) Transitive (d)

Symmetric

None of these

The relation R= {(x,y) X’ +y’ =lx,ye R}
is
(a) Reflexive (b)
(c) Transitive (d)

Symmetric
None of these

Give a relation on A = {1, 2, 3} which is
both symmetric and antisymmetric.

(@ R={(,1),(1,2);

(d) R={(1,1),(2,2),(1,2),2, 1)}
() R={(1,2),(2,

(d) None of these

1/

6.

10.

If R be the largest equivalence relation on
the set A and S is any relation on A then

(@ RcS (b) ScRr

(c) R=S (d) None of these

Let A= {1, 2, 3}. Let arelation R defined
on A by R = {(1, 2), (2, 3)}. Then the
minimum number of ordered pairs when
added to R to make it an equivalence
relation is

a) 10 (b) 8
(d 4

(c) 7

If R be a relation defined on N by
XRy < x+2y =8 then domainofRis
(a) {2,4,8} (b) {2,4,6,8}
(c) {2,4,6} d) {1,3,4,5}

If n(A4)=4, n(B)=6 then no of one-one
functions from Ato Bis

(a) 24 (b) 4¢

() ¢ (d) 360

Let A, B are two finite sets having m, n
elements respectively. Then what is the
total no of mappings from Ato B ?

(a) m" (b) n"

(¢c) mn (d) None of these



11.

12.

13.

14.

15.

16.

Let f:R— R be a function defined as 17.

follows. Which of the following is a 1-1
mapping ?

(a) f(x) =x’
(b) f(x)=sinx

© f)=—5reRy 1

(d) None of these

If /:R— R be a mapping defined by
f(x)=x*-1then f~'(8)=—_

(@ 2,2} (b)

(c) {4, 4} (d) None of these

Find the domain of
f(x)=V2x=1 +3-2x

(@ (2,3) (b)
) [1/2,32] (@

(172, 3/2)
None of these

If f'(x)=coslog, x then 20.

1)1 () =51 () £ (/)] =

(@ 0 (b)
© flx+y) (@

1/2f(x)f(y)

None of these

The total number of one-one function from

a finite set with m elements to a set with 21.

n elements (m < n) is

(C) n" (d) m" 22.

If f(x+1/x)=x+1/x(x#0) then
S/ (x)

(@) x*+1/x° (b)
() x*+1/x*-2 (d)

x:=2
None of these

127

-3, 3} 19.

If f:R— R be a mapping defined by
f(x)=x*+5 then f'(x)=—
@ (x+57  (®) (x-5)"

() (S—x)”3 d 5-x

f(x)=(3—x7)”7 for all xe R then

fof (x) is
@ x b) 2x
© 3x ) 4x

If f:R— R and g:R — R are functions
defined as f(x)zx—3, g(x)=x2+1.

Then find the values of x for which

g[f(x)]=10.
(a) 0,-6 by 2,-2
(c) 1,-1 (d 0,6
If f:R— R is given by

B —1, x is rational
f(x) B 1, xis irrational then
fof(l—\/g) =
(a 1 (b)y -1
© 3 (d 0

The relation defined as “differs by more
than 10” in the set Z is

(a) Reflexive (b)
(d) None of these

Symmetric

(c) Transitive

The relation of “perpendicular to” over the
set of all straight lines in a plane is

(a) reflexive
(b) symmetric
(c) transitive

(d) equivalence relation



23.

24.

25.

26.

® N kL=

The relation “has the same remainder when
divided by 5” over the set of all natural
numbers is

(a) Reflexive only
(b) Symmetric only
(c) Transitive only

(d) Equivalence relation

The relation R defined as mRn if m+n is
odd enN is

(a) Reflexive

(b) Transitive

(c) Symmetric
(d) None of these

The relation R defined as mRn if m/n is
odd.

(a) Reflexive
(b) Symmetric
(c) Transitive

(d) Reflexive and Transitive

f:R— R defined as f(x)zl—x then
the image of 3/2 is
(a 12 (b) 1

(c) -112 (d) None of these

27.

28.

29.

30.

31.

f:R— R then find the range of
f={(x.y)ly-2=2}

(@) {4} (b) {6}
© {4 (d) None of these

LetA={1,2,3},B={x,y}. f:A—>B

such that = {(1, x), (2, x), (1, y), (3, y)}
then f is

(a) one-one (b)

onto

(c) constant (d) not a function

f:4A—> B where A={1,2,3},B={x,y)
and f= {(1, x), (2, x), 3, y)} is

(a) only onto (b) one-one

(c) into (d) Dbijective

f:R—R defined as f(x)=x"is___

(a) one-one
(b) onto
(c) into

(d) neither one-one nor onto

f:R— R defined as f(x)=5x+2 is

ANSWER KEYS

(a) 9. (d)
(b) 10. (b)
(b) 1. (c)
(b) 12. (b)
(b) 13. (c)
(b) 14. (a)
() 15. (b)
() 16. (b)

17.
18.
19.
20.
21.
22.
23.
24.

1137/

(a) one-one (b) onto

(c) into (d) bijective
(b) 25. (d)

(a) 26. (c)

(d) 27. (a)

(b) 28. (d)

(b) 29. (a)

(b) 30. (d)

(d) 31. (@)

(©)



10.

Long Answer Type Questions

If (x,y) and (p,q)eR2 and (x,y)
R(p.q) < x*—y* = p>—¢*. Prove that

R is an equivalence relation.

A relation R isdefmed onzasaR b <
3a + 4b = 7n, for some integers n. prove

that R is an equivalence relation on z.

For a,be N the relation R is defined as
aRb < 4q + b 1s multiple of 5. Prove that

R is an equivalence relation on N.

For (x,y),(u,v) eNxN, (x,y)R(u,v) &
xv=yu. Prove that R is an equivalet.ce

relation.

For (x,y),(u,v) eR’, (x,y)R(u,v) &
x*+y* =u’+v* prove that R is an

equivalence relation.

A relation R on Z is defined asaR B <
4a + b is a multiple of 5. Prove that R is an

equivalence relation on z.

Prove that congruence modulo n is an

equivalence relation over the set of integers.

Show that f:4—>B defined as

f(x) = x” +4x+7 is one-one oand onto.

Prove that composition of bijective

functions is also bijective.

If R and S are equivalence relations then

RN S is also an equivalence relation.

a7

ANSWER HINTS

Reflexive :

(v y)R(xy)=x" -y ==y = R
is reflexive.

Symmetric :

(x,y)R(p.q)=>x -y =p* ¢’

=p'-¢'=x" -y’ =(p,q)R(x,y)
= R 1s symmetric.

Transitive :

Let (x,y)R(p.q).(p.q)R(u,v)
3x2—y2:p2—q2,p2—q2=u2—v2
:>x2—y2=u2—v2

= (x,y)R(u,v) = R is transitive
Hence R is an equivalence relation.
Reflexive :

Forany aez, 3a+4a="7a

= 3aq +4a = 7n for any integer n.

So R is reflexive.

Symmetric :

Let a Rb = 3a+4b ="Tn for any integer n.

Now 3b+4a=(Ta+7b)-(3a+4b) =7(a+b)-Tn
=7(a+b—n):7k where f=qg+b—-n.
= bRa = R 1s symmetric

Transitive :

Let aRb,bRc=3a+4b
=Tn,3b+4c=Tm,

for some integer m and n.

Now

(3at4b) + (3b+4c)=3a+ 7b +4c =7 (m+n)
= 3a+4n=7(m+n)—7b=7(m+n-b)
=7pwherep=n+m-b =aRc

so R is transitive

Hence R is an equivalence relation



aRb < 4a+b is amultiple of 5.

Reflexive :

As 4a + a = 5a which is a multiple of 5
— R is reflexive

Symmetric :

Let gRbh = 4aq+b 1s a multiple of 5.
Now 4b-b +5a—4a=5(a+b)—(4a+Db)
= bRa 1S true

Transitive :

Let aRb,bRc = 4a # b 1s a multiple of 5
and 4b+c is a multiple of 5.

=4a+b+4b+c is also a multiple of 5

= (4a+c)+5b is also a multiple of 5

= 4a+c¢ is also a multiple of 5

= aRc is true

Hence R is an equivalence relation

a=b mod n= a—>b is divisible by n
Reflexive :

As a—a =0 is divisible by n

= aRa 1s true. So R is reflexive.
Symmetric :

Let gRb = g —b 1is divisible by n

= —(a—b) is divisible by n=>(b—a) is
divisible b y n

= bRaq 1s true = R is symmetric.
Transitive :

Let aRb, bRc = a —b is divisible by n and
b — ¢ is divisible by n.

= (a—b+b—c) is divisible by n.
= (a—c) is divisible by n.

— R s transitive.

Hence congruence modulo n is an
equivalence relation.

115 1/

10.

Let f:A—>B,g:B—>C two

bijective functions. First - we have to show

are

that gof : 4 — C is one-one
Let gof (¢,)=gof (a,)=g[ f(a,)]=g[ f(a,)]
= f(a,)= f(a,)( gis one-one)

=a, =a,( [ is one-one
— gof is one-one.

Since gis onto, Let Z e C then there exists
a pre-image y of z under g such that

g(y)=z.
As f'is onto then for y € B there exists an
element y ¢ 4 such that f (x) =Y.

Now gof () =g/ (x)] = ¢(») ==

= Every element z ec¢ has pre image
under gof.

= gof is onto. Hence gof is also a
bijective function.
Since R and S are reflexive then for

VaeX(a,a)eR and (a,a)es
= (a,a)eR NS

= RN S is reflexive.
Since R and S are symmetric then

Ya,bex (a,b)eRmSz(a,b)eR,
(a,b)eS
:(b,a)eR, (b,a)eSz(b,a)eRmS

= RN S is symmetric
Since R and S are transitive then for

Ya,b,cex (a,b)eRmS, (b,c)eRmS
:(a,b)eR, (b,c)eR,(a,b)eS,(b,c)eS
= (a,c)eR,(a,c)eS

(-~ R and S are both transitive)

= (a,c) eRNS=RNS is transitive.

Hence R~ S is an equivalence relation.



ADDENDUM

Let R be a relation from a finite set A
having m elements to another finite set B
having n elements. Then no. of relations
from Ato B is

(@ 2™ (b)

() 2~ @

Let R be a relation defined on a finite set
A having n elements. Then no. of relations
defined on A is

2" -1

(@ 2 (b) o~

© d n

Let R be a relation defined on a set A such
that R=R". Then R is
(a) reflexive (b) symmetric
(c) transitive (d) None of these
The relation

R:{(x,y)/x2+y2:1,x,yeR} is

(a) reflexive (b) symmetric

(c) transitive (d) None of these

Give a relation on A={1,2,3} which is
both symmetric & anti-symmetric.

@ R={(L).(12)
& R={(11).(22). (12).(2.)
© R={12).(21)

(d) None of these

If R be the largest equivalence relation on

the set A and S is any relation on A, then
(@ RcS (b)
() R=S (d)

ScR

None of these

116 1/

7.

10.

I1.

12.

Let A={1,2,3}. Let a relation R defined
on A by R={(1,2),(2,3)}. Then the
minimum no. of ordered pairs when added
to R to make it an equivalence relation is

(a 10 (b) 8

(c) 7 (d 4

If R be a relation defined on N by
XRy < x+2y =8, then domain of R is
(a) {2,4,8} (b) {2,4,6,8}

(c) {2,4,6} (d) {1,3,4,5}

If n(A)=4, n(B) =06, then no of one-one
functions from A to B is
(a) 24 (b) 40
() ¢ (d) 360

Let A, B be two finite sets having m, n
elements respectively. What is the total no.
of mapping from Ato B ?

@ m" b a

(c) mn (d) None of these

Let f:R— R be function defined as
follows which of these is a 1-1 mapping?

@ f(x)=x
(b) f(x)=sinx

1
(c) f(x)=§ xeR-{3}

(d) None of these

If /:R— R be a mapping defined by
f(x):xz—l.Then f_l(.8)= ....... ?

(@ 12,2} (b)
() {44

{_3’ 3}

(d) None of these



13.

14.

15.

16.

17.

18.

Find domain of f(x)=+2x-1++3-2x
e
(b) 272

(d)

(a)

13
© |35
If f(x)=coslog, x, then

1 03] 1o 1[2]

(2,3)

None of these

@ o0
© Sflx+y) (@

The total no. of one-one function from a
finite set with m elements to a set with n

® 5 /()10)

None of these

elements (m <n) is

flf(x)]=-2
(@ «x () x"
©)  a—x" (d) None of these

1+x 2x
=1 _ =..7
If /(%) Ogl_x,then f(1+x2j

@ f(x) (b) 2f(x)
I+x
(c) log— (d) None of these
N, 1
If f(x+—}=x +—2,(x¢0) then
x x
f(x) =...7
, 1
(a x +? (b)) x*-2
(c) x° +%—2 (d) None of these

19.

20.

21.

23.

24.

17

If f:R— R be a mapping defined by
f(x)=x"+5.Then f™'(x) is equal to

@ (x5 ) (x-3)

(d 5-x

© (5-x)

Find period of the function

f(x)=cosec’3x+cot4x

(@ 2n (b) =

(©) g (d) None of these

If f(x):(3—x7);, for all x e R, then
(fof )(x) is
(a) «x

()

(b)
(d)

2x

3x 4x

If f:R—> R and g:R— R be functions
defined by f(x)=x-3, g(x)=x"+1.

Then find values of x, for which

g[f(x)]=10

(a) 0,-6 (b)) 2,-2
() 1,-1 (d 0,6
If f:R— R is given by

B —1, xrational
f(x) B 1, x irrational then
fof (1-43) =....2
(a 1 (b)y -1
© B (d 0



Sol.

Sol.

Sol.

Sol.

Sol.

ANSWER KEYS

(a 2™

Here |A| =m;

B| =n

= |AxB|=m"

- No. of relations from A to B
= No. of subsets of 4xB

=z |A| =m= ‘P(A)‘ =z"
(b)

Here |A| =n

2"

:>|A><A|=n.n=n2
. No. of relations defined in A
= No. of subsets of 4x 4

_9"
(b)
R is symmetric

.- Let (a,b)e R=(b,a)eR™

symmetric

=(b,a)eRR"'=R
(a,b) eR= (b,a) eR
= R is symmetric

(b)
Let (x,y)eR3x2+y2:1

symmetric

:>y2+x2:1
= (y.x)eR

= R is symmetric

0 R={(11), (2.2), (12),(2.1)
R={(1,1),(2,2),(1,2),(2.1)} is both

symmetric

A={1,2,3}.

and antisymmetric on

118 1/

Sol.

Sol.

Sol.

9.

Sol.

(b) ScRr
The largest equivalence relation on A

=R=A4A%xA
Since S is a relation on A, hence

ScAx A

Hence appropriate response is § — R

(c) 7

A= {1,2,3} . S R to be reflexive,
symmetric & transitive, it should be
R={(1,1), (2,2), (3,3), (1,2), (2,3), (1,3),
(2,1),(3,2), (3,11)}

so 7 more ordered pairs to be added to R
to make it an equivalence relation.

(c) {2,4.6;

x,y€ N suchthat x+2y=8
x#1,y=1

If x=2, then y=3:>(2,3)eR'.‘
24+2x3=8 x#3

If x=4, then y=2:>(4,2)eR'.‘

4+2x2=8 x#5
If x=6, then y=1:>(6,1)eR
6+2x1=8

x # 7 or any number > 7

. R{(2,3),(4,2), (6,1)}

= dom R = {2,4,6}

(d)

a, is related to elements of B in 6 diff. ways.

360




10.

Sol.

11.

Sol.

a, isrelated to elements of B in 5 diff. ways.

similarly, a, is related to elements of B in
4 diff ms
and a, isrelated to elements of B in 3 diff. ms

. total no. of one-one functions from A
toB =6x5%x4x3=360

(b) n

a, 1s related to elements of B in n different
ways

a, is related to elements of B in n different

ways

a, isrelated to elements of B in n different
ways

A B

. total no. of functions for A to B

= n.nn...n(m times)

f(x)=x

Let f(x):f(y)

:>x2=y2

=>x=y,-y

= f isnot 1-1
f(x)=sinx.Let f(x)= /()
=sinx=siny

=>x=2nn+y

= fisnotl -1

F(x)=—5 Lt ()= 1()

119 11

12. (b)
Sol. Let /7' (.8)=x

>3
13. (¢) 25
Sol. For domain of f(x),2x—1 >0

1
=>x2—
2

Similarly 3-2x>0
=3>2x

14, @ 0
Sol. Here f(x)=coslog, x

S (v)=coslog, y
.~.f(x)-f(y)—%[f(xy):f[iﬂ

1
=coslog, x.coslog, y Y



{cos log, (xy)+coslog, (iﬂ
y

1
=coslog, x.coslog, y Y

[cos(loge x+log, y)+cos(log, x—log, y)]
=coslog, x.coslog, y —%x 2cos

log, x +log, y +log, x—log, y 8
2

coslog, x+log, x —log, x +log, y
2

= coslog, x.coslog, y—coslog, x.coslog, y
=0

15. (b) (n—m)!

Sol.

a, is related to elements of D in n diff. m,s
a, isrelated to elements of D in (n—1) diff. n,s

a, isrelated to elements of D in (n-2) diff. n,s

a, 1s related to elements of D in
[n—(m-1)] diff n,s
. Total no. of 1 — 1 functions for A to B

= n.(n—l).(n—2)....(n—m+l)

n(n—1)(n—2)....(n—m+1)(n—m).
B (n —m—l).....3.2.1
- 1.2.3.....(n—m)

16. (a) «x
Sol. Here /| f(x)]

f [ y] where

2x
Sol. Here f( xzj:f(J’) where ¥y =

=log(1+)-log(1-y)

i 2x 2n
=log| 1+ —log| 1-
g_ 1+x2} g{ 1+x2}

14 52 +2x}_10g{1+x2 —-2x

=log

log[1+x2 +2x}—log(1+x2)

log[1+x2 —2x}+log(1+x2)

= log[(l + x)z} —log [(1 —x)z}

:2log(1+x)—210g(1—x)

1+x

=2[log(1+x)-log(1-x)]= 2.log—

~2/(x)

/110 //

1+



18.

Sol.

19.

20.

21.

Sol.

—_—

=(“;T‘

1
= f(y)=y"—-2 where y=x+—

:>f(x):x2—2

) (x-5)

f:R— R defined by f(x)=x"+5 is
bijective.

= ' exists.

Let f(x)=y:>x=f71(y)

:>x3+5:y

=X :y—5:>x:(y—5)§

() == (-5

:>f71(x)=(x—5)5
(b) =
f(x)=cosec’3x+cot4x

=.1 N 1 _ 1 N 1
sin“3x tan4x 1-cos6x tandx

~. period of f(x)= LCM of [period of

cos 6x, period of tan 4x]

_ {2_75 E}
=LCM of 52

. 2n T
(.. period of cosmx =— & tanmx =—
m m

T T
_ ==& =|=n
LCM of {3 4}

22.

Sol.

23.

Sol.

24

Sol.

/111 7/

(@ «x
Here (fOf)(x)Zf[f(x):I

Ay |-y

1

= f(»); say where y=(3—x7)7

d 0,6

Here f(x)=x-3, g(x)=x+1
~glf(x)]=g(x=3) f(x)=x-3
=(x-3)+1 v g(x)=x"+1
=x+9-6x+1

=x—6x+10

since g[f(x)]le:Mc2 —6x+10=10

:>x2—6x:0:>x(x—6):0:>x=0,6

b) -1
Here fof (1-3) = | £(1-+3)]

- f(l) -+ 1=+/3 irrational

=—1-.1 is rational.



INVERSE TRIGONOMETRIC FUNCTIONS

Principal value of sin™(sin2n/3)=

(@ n/3 (b)
(© n+n/3 (d)

2n/3
None of these

The value of sin [cot‘l {‘tan(cos‘1 x)ﬂ =

(a) sinx (b) x

() sin'x (d) None of these

Value of 2sin™ 1 +cos” 1 =
2 2

(a) 3 (b) 3
5m
(©) 3 (d) None of these
Value of cos [2 cos™’ (0.8)} =
(@ 2.8 (b) 0.28
(c) 0.24 (d) None of these

~ _ B T
If cot'x+cot” y+cot lz=5 then

x+y+z=
.11
(a) 20z ® Tt
L
(©) o (d) None of these

. _1 3 _I 1
sin —+tan —=
5 7

|

(@ = (b)

(©) (d)

w3

A. Multiple Choice Questions (MCQ)

10.

11.

1112 7/

If x+y+z=xyz then tan' x+tan™'y

1

+tan  z =

T
@ 3 (®) 0

T T
© 7 @
If sin'x+sin”y :23_n then cos'x
+cos ' y=

T T
@ < O
© 3 d =

. X 45 m

If sin §+cosec E_Ethen x=
(a 1 (b 2
() 3 (d 4

. 2 1-5°
Solution of sin” az)—cos‘l -
l+a 1+b

=tan"'

1-x° is
a—>b b a—b
@ T ® T
1+ab d 1—ab
() b (d) P
If 4=tan"' x thenvalueof sin24=—_
2x 2x
(a) 1— 2 (b) 1— 2
2 d) None of th
(©) o (d) one of these



12.

13.

14.

15.

2 -1 2 -1 _ —
Value of sec (tan 2)+c0sec (cot 3) = l6. tan lsin’l : +l a1 y2 _
' 2 1+x7 2 I+y -
(@) 16 (b) 14 Xty X—Y
(@) I—xy (b) I+xy
(© 15 (d)  None of these (c) x+y (d) None of these
o 17. Value of gincos™' tansec ' V2 =
If value of sin” X== for some x € (—1,1) i
a) 0 b) —
then value of 00571 X = ( ) ( ) 2
3n 5n (c) (d) None of these
@ 1 ®) 1
Tr 18. Principal value of sin™' — is
(©) To (d) None of these 2
T 2n
. @ 3 ® 5
Value Of tan (Z + 2 C0t71 3) =
(c) z (d) None of these
@ 5 (b) 2 6
(o) 7 (d) None of these 19. The curve ¥’ = sin(sin‘1 x) IS a
(a) line (b) circle
tan”! ( X j tan”! ( xX— yj _ (c) parabola (d) ellipse
y x+y) — 1
20. If x+y=—=xy then tan' x+tan"' y =
2
L by =~
@ - ®) 3
(©) B (d) None of these @ 4 ®) 2
(c) = (d) None of these
ANSWER KEYS
(a) 6. (d) 11. (¢) 16. (a)
(b) 7. (b) 12. (¢) 17. (a)
(b) 8. (¢ 13. (a) 18. (¢)
(b) 9. (o) 14. (¢) 19. (o)
(a) 10. (b) 15. (a) 20. (a)
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Long Answer Type Questions

Prove that
sin”! l+ sin”! L+ sin”! i
30 3l A
Prove that
i ab+1 i be+1
cot +cot
a->b b-c
+cot™ (ca+1j =0
c—a

Prove that

1

If tan™' x+tan™' y +tan™' z = &t then prove

that x+y+z=xyz.

If sin' x+sin”' y+sin”' z=7 then prove

that x1-x +y\/l—y2 +241-27 =2xyz

If cos'x+cos' y+cos'z=m then

prove that x* + > +z° + 2xyz =1

10.

I1.

12.

13.

/114 //

If »* = x> +y* +z* then prove that

L Vz Xz X
Tan ly—+Tan ' 4 Tan 12

T
xr yr zr 2

Tan™ K+Tan_l K+Tan"1 Z—rzn
\/yz \/xz \fxy

where r=x+y+z

Solve

Tan™ (x+1)+Tan'l(x—l):tan'1% x>0.

Solve
_ 2
Tan™ ~ 2:sin'1 2a2 c -1 b2
X l+a 1+b

Solve

Tan™ -1 +Tan™ X+l I
x—2 x+2 4
Prove that

Tan ' +Tan ' 2+Tan'3=m
=2|Tan  1+Tan —+Tan  —
2 3

Tan [Tan_la +Tan"'b+ Tan_lc]

= cot [cot’1 a+cot ' b+cot™ c]



ANSWER HINTS

b1 .

. 3
sin” —+sin” —=+sin. ——
3 3v11 V11

9 3

1
1

—_— _+_
L\/ﬁ 111

T S
=sin"' —+sin
3

(i)

—sin_ll+sin 1 \/5 3
3 31T i

©|\O
O | o0

—_
—_

—sin’ll+sin1 —2 —7\/5
3 ENTENT

a1 V2 2

=simm —+Ssn —_—t—

3 33 11

a1 [N2e212

=S —+Smn _—
3 B

a2 22
3

=sin~ —+sinT ———=sin" —+sin
3 33 3

Then again apply sin™' x+sin™' y .
l(abHJ 1(bc+1j 1(Ca+1j
cot +cot +cot
a-b b-c c—a
4 a=b 4 b-c 4 c-a
=tan +tan +tan
1+ab be+1 I+ca

=tan'a—tan'b+tan'b—tan ' c+tan"' ¢

—~tan '@ =0

I,

Let tan”' x=q, tan™ y=p, tan"' z=7y
tan~' x +tan™’ y+tan"l Z=T
=o+B+y="n

o+ B=n—y = tan(-+B) = tan (1)

tan o + tan
————————=—tany
I-tanotan 3

Then replace the values of

tan o, tan 3, tany .

Let sin”' x=oq,sin”' y=P,sin"' z=7y
= x=sina,y=sinf,z=siny

sin”' x+sin” y+sin z=n=>a+p+y=n

LHS = x\1-x" + pJ1- 3> + z/1-2°
=sino/1—sin® o +sin /1 —sin’ B
+siny4/1—sin’y

=sinocoso +sinBcosP+sinycosy

—[2sinocc0soc+2sinBcos[3+2sinycosy]

= %[sin 20 +sin 2P +sin 2y]

Let cos'x=a, cos' y=B,cos ' z=y
cos ' x+cos ' y+cos  z=n=>a+P+y=n
Here x =cosa, y =cosf,z=cosy

LHS x*+y° +z> =2xyz = cos” a.+cos’ B

+cos” y+2cosa.cosPcosy



l1+cos2a 1+cos2p 2 2 2
= > + > +cos” vy Yz+xz
=Tan™' xy22 +Tan' 2L
+2cosacosfcosy 1% zr
r2
1 1) 1
:(—+—j+—[cos2a+00526]
2 . 2) 2 Z(x2+y2)
2 — Tl xyr X222 2
+cos” y+2cosacosPcosy Tan T +Tan - =xy
2
r
1 200+ 2 200-2
:1+—,Z/cos ¢ Bcos o—2B

YA 2 2
=Tan™ (Zj +Tan™ i

+cos’ ¥ +2cosa.cosPcosy Xy zr

—1 1
=1+cos(a+pB)cos(a—Pp)+cos’y Then apply tan™' x+tan™' y

10. Put x=tana,a =tanf, b=tany

+2cosacosfcosy
. 2tano .
=1-cosycos(a—p)+cos’y+2cosocosPcosy Then use tan o = —————,sin2f3
I-tan” o
Then proceed )
_ 2tanf B l1-tan”y
= =——"
a+Bry=m I+tan” I+tan”y
oa+pP=m—y

—1 _1 1
COS((X"‘B):COS(TC—y):—cosy 13. Tan[Tan a+Tan b+Tan c]

i 4 W 4, T 4
vz Xz X - > & =~
Tan 2% + Tan X2+ Tan 2 Tan{2 cot” a+——cot b—l—2 cot c}
xr yr zr
d _ T -1 -1 1
Yz ez =Tan 35—{00‘[ a+cot” b+cot c}
=Tan™ T +Tan™ 4
1 bz xz zr o ., o
- ;; = cot[cot a+cot” b+cot c]
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ADDENDUM

.4 . 2%;
Principal value of S (sm ?j =...7 7.
z R
T
(c) 7+ (d) None of these

3 8.
Find value of sin [cot‘1 [tan(cos‘1 x)ﬂ

(@ sinx (b) x
(©)  sin'x (d) None of these
2sin” 1 +cos” 1
Evaluate > 2 9.
T by 2L
@ 3 0
5w
(©) 3 (d) None of these
Evaluate cos(2 cos”' (0.8))
(a) 2.8 (b) 0.28 10,
(c) 0.028 (d) None of these
11 . 63
Find value of sin|—sin™' £
4 8 11.
! il
@ 3 ® 5
1 h
(©) 2 (d) None of these
If cot” x+cot™ y+cot™ z= g ,
then x+y+z="? 12.
1 1.1
(a) xyz (b) Xy z
1
(©) oz (d) None of these

1117 1/

C N d

If x+y+z=xyz, then tan”' x+tan™ y

+tan Z=....
T
@ 3 (b) 0
n T
© 7 d o
. . 1 2n
If sin  x+sin y:?, then cos'x

r b T
@ % ®
iad d T
© 3 @ 3
If sin™’ X +cosec’’ é _T th - 9
5 g~ 7> thenx=..7
(@ 1 (b) 2
() 3 (d 4
The solution of
sin_l( = j_COS'1 L& =tan”’ 2
1+d° 1+5? 1-x* B
a-b N a-b
(@) l1—ab ®) 1+ab
1+ab d 1—ab
() P (d) —
If 4=tan"x, then value of sin24=....
2x " 2x
(a) 1_ x2 ( ) l— xz
2 d N f th
(c) 12 (d) one of these



13.

14.

15.

16.

Sol.

Sol.

Evaluate :

sec’ (tan‘1 2) +cosec? (cot‘l 3) =..9
@@ 16 b) 14
(c) 15 (d) None of these

A ABC, |ﬁ=g.Then

+tan™ = 9

tan ™’
a+c

where a, b, ¢ are sides of A4BC .

7T T
(@) B (b) n

(c) (d) None of above

. T
If value of smlng for some

xe(-1,1), then value of ¢og! x =..2

3n L 5T
m
(c) T (d) None of these

Evaluate tan (g +2cot™ 3]

(@ 5 (b) 2
© 9 (d)

None of these

17.

18.

19.

20.

Evaluate tan”' (ij tan ' XY
y xX+y
T b E
@ 5 ) 3
T
© 5 (d) None of these

| 43
Evaluate ; SIn lﬁ+cos lﬁ

n o E
@ o b) 3
T
(©) ) (d) None of these
Evaluate :
2
tan lsirf1 x2 +lcos’1 l_yz
2 +x° 2 1+y
X+y xX—y
@) I—xy (b) I+xy
(c) x+y (d) None of these

Evaluate : gincos™ tansec™ 2

@ 0 ®) 5

(d) None

w3

(c)

ANSWER KEYS

T
(@) 3

. 1[. 271 ol ( nj
sin”' | sin=—— |=sin™'| sin| T—=
3 3

—sin'sint=2
3 3
(b)) x

Here sin [cot*1 {tan (cosf1 x)}}

/118 1/

2
=sin {cot1 {[an{tan1 I-x JH
X

" Cos X=y=>Xx=cosy

2

siny 1l-x
—tany= =
cosy X
aNI=X
= y=tan




Sol.

Sol.

Sol.

) A=
=sin| cot™
x

=sin sin' x =x

= cotz=

= cosecz =+ 1+cot’ z

1-x7 2 +1-x 1
= 1—|— 3 = 5 = —2=
X X X

=sinz=x=>z=sin"'x

2
®) =

2sin™ 1 +cos™ 1
2 2

T T T T 2%
=2X—+—=—+—=—
6 3 3 3 3

(b) 0.28
Here cos(2cos_1 (0.8)): ..... ?

since 2cos” x =cos ' (2x* -1)
= 2c0s™'(0.8) =cos™' 2(0.8)" ~1]
=cos ™' [2x0.64—1]
=cos'[1.28-1]
=cos™' [0.28]
~.cos(2cos™(0.8))

=cos cos ' (0.28)=0.28

Sol.

Sol.

1119 1/

| 63
=sin O, where O—Z IT
= sin"@ =40

8
J63

=sin40=——
8

= c0s40 =+/1—sin” 40

B

1

/1+—
s 0820 = /1+cos49: ] :g
2 2 4

_ _ _ o
Here cot "X +cot 1y+cot lz=5

jcot,l—xyz—x—y—z _I
xy+yz+xz—-1 2

T
———=cot—=0
xy+yz+xz—-1 2
>x+y+z=x)z

s
@ 5

Here sin™' E +tan” l
5 7

3/5 a1
+tan —
9 7
1-=
25
sin” x=tan™' X
1—x?



Sol.

Sol.

10.

Sol.

1

43 1
=tan —+tan
4

L (21+4 (25 L.oT
=tan =tan | — |=tan_ 1==—
28-3 25 4

(b) 0

Here tan™' x+tan™ y+tan™' z

_tanl(x+y+z—xsz

l-xy—yz—xz
o 0
=tan —— ' x+y+z=xyz
l-xy—yz—xz
=tan '(0)=0
T
© 3

. . 2n
Here SIn "X +sin ]y=?

T » o 4 27
= ——C0S X+——cCos y=—
2 2 3

. 1 T
( sin” x+cos  x = Ej

= n—(cosf1 x+cos” y) :2—3“

-1 ~1 27[
= C0OS X+CO0S yzn—?z

w3

(c) 3

1

Here sin”' =+ cosec™ S_T
ere = ec’ —=—
5 9 2

. o 45
= sin =——cosec —
2 4

O | =

435
=sec —
4

1 ~1 Y
('.’ Ssec x+cosec x = Ej

=cos —| ' cos x=sec —
5 X

I1.

Sol.

12.

Sol.

13.

Sol.

1120 //

=sin"', 0 _16 rcos ' x=sin"VI-x2
25

.43
=sin' =
5
:>£=§:>x=3
5 5
b a—>b
(®) 1+ab
H sin'l[ 2a )—cos‘1 16 =tan”' 2n
ere 1+d* 1+b* 1-n?

= 2tan'a—2tan'h=2tan' x
. 2x
1—-x

~+2tan ' x=tan" 5

=tan"' a=b
1+ab
a—-b
=x=
1+ab
2x
©) 1+x*

A=tan'x= x=tan 4

cS.sin24 = 2tan2A = 2x2
l+tan“ 4 1+x

(c) 15

Here sec’ (tan’1 2) +cosec’ (cot‘1 3)

=sec’ oL+ cosec’

where

a=tan"'2 & B=Cot '3
=cotf=3

=tana =2

—=sec’a=1+tan’o=1+4=5



14.

Sol.

15.

Sol.

Sec’o+ Cosec’ B

Sec’o+ Cosec’ =5+ 10 B=cot'3=15

=cotf=3

= (cosec’B=1+cot’p =

T
®)

-1

tan™ + tan

a+c a+b

1+9=10)

A C
az = b2-|—C 2

b c
+
-1_a+c _a+b

b c
1- X
a+c a+b

tan

L ab+b* +ac+c?

(a+c)(a+b)

— T ) (arb)

2 ab+ac+a’

><(a+c)(a+b)—bc

=tan

a’ +ac+ab+bc—bc

La(a+b+c)
a(a+b+c)

. T
sin” x=—
5

~1 T T
—=>C0S X=———
2 5

wbi+ct =4t

16.

Sol.

17.

Sol.

/121 1/

. 1 T
['.'sm X+ cos szJ

_3n
10

(b) 2

tan (E +2cot™ 3]
4

T 41 T 0
=tan| —+2tan" — |=tan| —+tan ——
4 3 4

T 42 9 i 3
=tan| —+tan —x—|=tan|—+tan  —
4 3 8 4 4

t n *lé é
an — + tan tan 1+
— 4 4 _
l—tanE.tantan* é _E
4 4
:ZX£:7
4 1
T
@ 5
tan ™" (ﬁj —tan' Y
y Xty
X _ X7V
—tan' 2L XFV
1+ 22
yix+y
:tan71X(X+y)—y(x—y)
y(x+y)
y(x+y)

X

y(x+y)+x(x—y)

X xy—xy+y’
2 =tan

xy+y

=tan >
+x"=xy




E

@ 7

sin™ L+ cos™ b
J5 10

sin™ L + r_ sin” —3
V502 J10

T sint | -2 o3 ,/l—l
2 Js\ 10 Jio 5

T .-
=—+SIn

2 1(\Ei/ﬁ_ﬁf/ﬁJ

20..

*+sin” x—sin”' y =sin™" {)ﬁ/l—y2 —y\/1—x2} Sol.

1122 1/

= tan{lxﬂan1 )c+l><2tan’1 y}
2 2

= tan [tan‘1 x+tan”' y]

—tan| tan” 22 | = XY
l-xy | 1l-xp

@ o0
sincos ™ tansec™ /2

. PO T
=sincos” tanz secz -2

=sincos 1
=sin0 ("cos0=1)

=0



Unit - IT
ALGEBRA

MATRICES

Multiple Choice Questions (MCQ)

If A is a non singular matrix then cosO  sin®
1 5. IfE(0)=| | then
|7A><AdjozA = —sin® cosO
(a) zero matrix (b) unit matrix E(ot)E(B) equals to
(c) 47 (d) None of these
(a) E(0) (b) E(op)
If the coordinates (x,y) of the part
() E(o+P) (d) E(a—B)
. x|y,
P satisfy the equation [3 2}[3 3} ’ 6. The matrix A satisfying the equation
the point describes a 1 3 11
(a) circle (b) parabola [0 JA = {0 _J is
(c) ellipse (d) hyperbola
. . 1 4] 1 —4
If Ais any mxn matrix such that AB and (a) (b)
BA are both defined then B is an -1 0] 1o
(a) mxnmatrix (b) nxn matrix 1 4]
(© nxm matrix (d) mxm matrix © o -1] (@ Noneofthese
A matrix 4= [a[j] is an upper triangular , o 10 y 0 1 .
. . = = an
matrix if 0 1 1 0
(a) It is a square matrix and -
a,=0if i<j cosO sin0
’ = 0 0 then B =
(b) It is a square matrix and —Smy - cos
a; =0 if i>j (@) Icos@+.Jsin®
(c) It is not a square matrix and (b)  Isin®+Jcos®
a.=0ifi<j
' / (c) IcosO—Jsin®
(d) It is not a square matrix and
(d) —Icos@+Jsin®

a,=0ifi> ]
/123 1]



10.

11.

12.

13.

If A is a square matrix such that 14.

AAT =1 = 4T 4 then A'is
(a) symmetric matrix
(b) skew symmetric matrix

(c) diagonal matrix

(d) orthogonal matrix 15.

If A and B are two square matrices such
that AB = A and BA = B then

(a) A, B are idempotent
(b) only A is idempotent

(c) only B is idempotent

(d) None of these 16.

The inverse of a symmetric matrix is

(a) symmetric

(b) skew symmetric

(c) diagonal 17.

(d) None of these

If A and B are matrices of same order then
(A+B)2 = A’ + B’ +2AB is possible if
and only if

18.
(a) AB=1I (b) BA=I
(c) AB=BA (d) None of these
If A and B are square matrices of same
order then adj(AB) =
(@) (adjA) (adj B) 19.

(b) (adjB) (adjA)
(c) adjA+adjB
(d) adjA-adjB

If A is a square matrix of order nxn and k
is a scalar then adj (KA) =

(@) kadj4 (b)

k" adj A
() k" "adi4 d) k"'adjiA4

/1124 1/

If A is a square matrix of order nxn then
adj (adj A) =

n-1

A}’l

A

(a) 4 (b) |4

n-3

© |44 @ |44

If A is a signular matrix then A. adj A is

(a) Identity matrix
(b) null matrix
(c) scalar matrix

(d) None of these

1 1
IfA:{1 J and €N then A" =

(@ 2"4 (b)y 2"'4
() n4 (d) None of these

A= [1 3
3 4

value of kis

(@) 3 b 5

() 7 (d -7

} and A4’ —kA-51, =0 then

If 4 =[%] is a square matrix of order

nxn and k is a scalar then [kA| =

(a) k"|4 (b) k|4

(C) kn—l

A| (d) None of these
If A and B are matrices such that AB and
A+B both are defined then

(a) A and B are any two matrices

(b) A and B are square matrices not
necessarily of same order

(c) Aand B are square matrices of same
order

(d) number of columns of A = number
of columns of B.



20.

21.

22.

23.

24.

|

1 —tan 0 1 tan O
tan O 1 —tan O 1

(2)

a h gllx
Orderof [xyz]|h b f|y|is
g f cllz
3x1 (®)  1x1
1x3 (d 3x3

(c)

If A and B are two matrices such that AB

=Band BA=Athen 424 p? =

(a)
(c)

2 AB (b) 2BA
A+B (d) AB

1 3 ‘1_

3 100
10 3] 10 -3
31 ® |35

(a)

(©)

1 3] -1 -3
310 @ [

1 0 -1 1
If A+B= and A+2B=
1 1 0 -1

25.
-b
= then
a
(@ a=1,b=1
(b)  cos26, b=sin20
26.
(¢) a=sin20,b=co0s20
(d) None of these
Which of the following is incorrect
(a) A*-B*=(A+B)(A-B)
) (47) =4 27.
() (4B)' =4"B"
(d) (A-1)(I+A4)=04>=1
If A is invertible matrix then which of the
following is correct
(a) 4! 1s multivalued
b -1 is singul.
(b) 4! 1s singular 28,
@ (4) =(4)
(d |4)=0
For amatrix 4= 42 + 1 = where L is the
identity matrix then A =
10 - 0
@ o 4 ® o -
_ 29.
1 2 -1 0
© 111 @ 1o 4

If A is an orthogonal matrix then

(a)
(c)

IA]=0 (b) |4=41

|A| =12 (d) None of these

1125 1/

then A =
11 2/3 1/3
@ |2 ® |13 2/3
[1/3 1/3
(c) 2/3 1/3 (d) None of these

From the matrix equation AB = AC we can

conclude B = C provided

(a)
(b)
(©)
(d)

A is singular
A is non singular
A is symmetric

A is square



30.

A

If 7, is identity matrix of order 3 then

(L)' =——
(@) 0

(b) 31

© L

(d) not necessary exists

31.

If A and B are two square matrices of same
order then

(@) (4B) =B"4"
(b) (4B) =A"B"
(c) AB=0=|4|=0,|B|=0
(d) A4B=0=4=0,B=0

ANSWER KEYS

(b) 6. (c) 1. ()
() 7. (a) 12. (b)
() 8. (d) 13. (c)
(b) 9. (a) 14. (c)
() 10. (a) 15. (b)

Long Answer Type Questions

Find the inverse of

—_— O
N = =
—_— NN

Matrices X and Y are such that 3x+4y =1

and x—2y =2/ where I denoted the
identity matrix of order 3.

Find the adjoint of the matrix

i \® B )
S = N
N AW

Solve by matrix method 3x-2y+z=1,
2x+y—=5z=2,x—-y—-2z=3

Solve by matrix method x+2y+3z=8 ,

2x+y+z=8, x+y+2z=6.

Solve by matrix inversion method

X+y+z=4,2x-y+3z=13x+xy—z=1

16.
17.
18.
19.
20.
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(b) 21. (a) 26.  (c)
(b) 22. (d) 27. (b)
() 23, (b) ;g E]‘;))
(b) 24. (b) 30. (o)
(b) 25. (b) 31. (a)

I -1

4 1+2k 4k
ok 1-2k
(use method of induction)

3 4
A= then show that

e 0 —tano /2
If A= tano /2 0 then show
., |cosa  sina
that (I+A)(I—A) =|: . :|
sino. —cosa

1_1 0
where “lo 1

x+1 y
Find x,y,u and v is

-u v
__1 21y u
__3 4l x v

[ x h% y  x+l 1 4
If + =
| x x/2+1 x+z x/2 2 3

then find x, y,z,!/.




ADDENDUM

If Ais any mxn matrix such that AB and
BA are both defined then B is an

(a) mxn matrix
(b)  nxn matrix
(¢) mxm matrix

(d)  mxm matrix

A matrix 4= [ai/] is an upper triangular

matrix if

(a) itisasquare matrixand a; =0,i < j
(b) itisasquare matrix and a; =0,i> j
(c) itisnota square matrix and ¢, =0,i>

(d) itis notasquare matrix and ¢, =0,i<

cos® sin©

IfE(e){

E(o)E(B) is equal to

—sin® cos 9} , then

(@) E(0) (b) E(ap)
() E(o+B) (d) E(o—B)

The matrix A satisfying the equation

3,0 1]
o 1| |o -1|"®

1 4 1 —4
@ 190 ® |1 o

(d) None of these

—

© 1o 4
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1 0 0 1
5. IfI= ,Jj = and
0 1 -1 0

{ cosO sin0

, then B equals
—sin® cos 9}

(@) Icos®+Jsin0

(b)  Isin®+JcosH

() Icos®-Jsin0

(d) —IcosB+Jsinb

If A is a square matrix such that
AA" =T=A"A, then A4 is

(a) a symmetric matrix

(b) a skew symmetric matrix

(c) a diagonal matrix

(d) an orthogonal matrix

If A is an orthogonal matrix, then 4
equals

(&) 4 b) A
(c) A (d) None of these

If A and B are two invertible matrices, then
the inverse of AB equals to

(@) 4B (b) B4
(C) A—IB—I (d) B—IA—I

If A, B are two square matrices such that
AB = A and BA = B then

(a) A, B are idempotent
(b) only A is idempotent
(c) only B is idempotent

(d) None of these



10.

11.

12.

13.

14.

15.

The inverse of a symmetric matrix is

(a) symmetric

(b) skew symmetric

(c) diagonal

(d) None of these

If A is a skew symmetric matrix and n is a
positive integer, then 4" is a

(a) symmetric matrix

(b) skew symmetric matrix

(c) diagonal matrix

(d) None of these

If A and B are matrices of same order, then
(A+ B)2 =A>+2AB+ B’ is possible, if
and only if

(a) AB=1I (b) BA=I

(c) AB=BA (d) None of these

If A and B are square matrices of same
order, then adj (AB ) is equals is

(@) (adjA) (adj B)

(b) (adjB) (adjA)

(c) adjA+adjB

(d) adjA+adjB

If A is a square matrix of order nxn and

k is a scalar then adj(kA4) is equal to

(@) kadi 4 (b) k" adj A

© k'adida () k" adj A

If A is square matrix of order nxn then
adj(adjA) is equal to

n-1

(@ |4 A

" A (b) |4

n—=2 n-3

) |4 A

A d |4

16.

17.

18.

19.

20.

21.
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If A is a singular matrix then 4 adj4 is
(a) identity matrix

(b) null matrix

(¢) scalar matrix

(d) None of these

11
If A=[l J and ne N, then 4" is
equal to
(a) 2"4 by 2"'4
(c) nd (d) None of these

1 3
It‘Al:{3 4} and A> —kA—51, =0, then

value of f is

(a 3 (b) 5

() 7 @ -7

If A:[ai,] is a scalar matrix of order
nxn such that a, = k for all ; then |A| is
(@ nk (b) n+k

© @ g

If A4 =[ai].] is a square matrix of order

nxn and [ is a scalar, then |kA| =

@ &

Al (b) k|4

© &

A| (d) None of these

If A and B are matrices such that AB and A
+ B both are defined then

(a) A and B can be any two matrices

(b) A and B are square matrices not
necessarily of same order

(c) A and B are square matrices of same
order

(d) number of columns of A is same as
number of rows of B



22.

23.

24.

25.

s o3 3 )

then matrix A equals

11 11
1 0] [0 1]

" 1 —tan® 1 tan® | (a —b
tan 0 1 —~tan® 1 | |b a

then

(@ a=1,b=1

(b)  a=co0s20,bsin260

(c) a=sin20, b=cos20

(d) None of these

If matrix A4 is such that 3 4> +24%+54
+1 =0, then 4! is equal to

(a) —(34°+24+5)

(b) 347 +24+5

(©) 34°-24-5

(d) None of these

Which of the following is incorrect
(a) A*-B*=(A+B)(A-B)

b (47) =4
(c) (A4B)"=A4"B" when 4, B commute

(d) (A-I)(I+A4)=0=4"=1

26.

27.

28.

29.

30.

31.
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If A4 is an invertible matrix, then which of
the following is correct.

(a) 4! is multivalued

(b) 47! is singular
© (4') =(a)
d) |4=0

Foramatrix 42 4 7 =, where | is identify
matrix then A equals

10 - 0
@ o 4 ® o =

12 -1 0
© 11 @ 1o -

If Ais a skew symmetric matrix of odd
order then |A| is equal to

(@ 0 (b) 1

(c) -1 (d) None of these
If A is an orthogonal matrix then

@ |4=0 (b) |4]==1

(©) |A| =12 (d) None of these

If A is non-singular square matrix of order
‘n’ then |adj A| is equal to

n-1

(@ |4

’ (b) |4

n=2

(© |4

(d) None of these

Let A = I:aij }nxn be a Square matrlx let Cii

be co-factor of a, . If C'= [CU] , then

@ |cl=]
®) [cl=|a"
© Icl=lar

(d) None of these



32.

33.

34.

35.

36.

gl[x

Theorderof [x y z]|h b [ y]is
g f cllz

(@)  3x1 () 1x1

() 1x3 (d 3x3

If * and B are two matrices such that
AB =B and BA= A, then 4>+ B* =

(a) 24B (b) 2BA4
(c) A+B (d) AB
13
3 10|
(10 3 10 -3
@ 13 4 ® |5
1 3 -1 -3
© 13 19 @ 1.5 o
A= ! 4
If 4= Lo then 4* =
o L
[0 0] [0 1]
(c) 1 (d) 0

37.

38.

39.

40.

41.
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For the equations

x+2y+3z=1,

2x+y+3z=2,

Sx+5y+9z=4

(a) there is one solution

(b) there exists infinitely many solution
(c) there is no solution

(d) None of these

301
If A= 1 o |-then 42—

@ |5 3, ® |5 3
© |5 4 @

4o 4 x+2
L B S

1s symmetric matrix, then x =
(a 3 (b) 5
() 2 (d 4

1 0 -1 1
If A+B= and A=28= .
1 1 0 -1

Then 4 =
2/3 1/3
1/3 2/3

None of these

11
@ |5 4 (b)

[1/3 1/3
© 123 173] @
-6 5T
7 6|

-6 5 6 -5
@ 176 ® |5 6

(6 5 (6 -5
© 17 6 @ 17 -6




42.

43.

Sol.

Sol.

From the matrix equation 4B = AC we
can conclude B = C provided

(a) A is singular

(b) A is non singular
(c) A is symmetric
(d) A issquare

If 7, is identify matrix of order 3,

then (I, )_1 =
(@ 0

®) 31,

(© I

(d) Not necessarily exists

44,

45.

If A & B are two square matrices of same
order and A' & B' are transpose of A & B
then

(@) (4B)'=B'4A'
(b) (4B)'=A4'B'
(c) AB=0=|4=00r|B|=0
d) AB=0=A4=00r B=0

If A and B are square matrices of order 3

such that |A| =-1, B| =3 then |3 AB| -
(@ -9 (b) -81
(c) 27 (d) 81

ANSWER KEYS

(b)  nxn matrix

Since AB exists therefore no of col of A =
no of rows of B as B has n rows

As BA exists = no of col. of B =no of
rows of A.

— B has m columns

Orderof Bis nxm.

(b) itisasquare matrix and a; =0,i > j

(© E(a+p)
| cosa sino || cosp sinp
E(G)E(B)_{—sina cose}{—sinﬁ COSB]

{cos(owﬁ) sin(a+[3)}

—sin(a+p) cos(o+p)

E(OL+[3)

Sol.
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=31 0] [1 o4
1o 11]]lo —1| [0 -1
(@) JTcosO+Jsin0

] cos0 0
IcosO+JsinO=
0 cos0

N 0 sin O B cos® sin0
—sin O 0 | |-sin® cosO



6. (d) an orthogonal matrix I1. (d) None of these

Sol. Bydefn. 44'=7= 4'4 (If Aisorthogonal Sol. 4 is skew symm matrix

matrix)
= A" =-4
7. (b) A" . ) )
Sol. A is orthogonal matrix :(A ) =(-4)" =(-1)" 4"

=S A4 =1=A4"4 - :
AT A" if n is even
:(A ) =

=>4 =A — A" if n is odd
8. (d) g 12. (¢) AB=BA
Sol. By the defn(4B)" =B7'4"" Sol. (A+B) =(A+B)(A4+B)
9. (a) A, B are idempotent (A+B)* = A*+ AB+ BA+ B’
Sol. AB=A4 and BA=8B A 42AB+ B < AB - BA
As AB=A
13. (b) (adjB)(adjA)
= (AB)A= A4
Sol. (4B)(adj AB)=|4B|I=(adj AB)(4B) (1)
= A(BA)= 4"

Now (A4B)(adj B adjA)= A(B.adj B)adjA
= AB=A’(As BA=B) (451 )=Al )

= A=A (As AB = A) = A(|B|1)ad; 4
Again B4 =B =|B| (4.adj A)
= (BA)B=BB _|B||4)1
= B(A4B)=B’ _|B||4
= BA=B*(As AB=A) 48
=|A4B|1 )
= B=B*(AsBA=B) From (1) & (2)
10. (a) symmetric (4B)(adj AB)=(A4B)(adj B adjd)

Sol. A is symmetric matrix
= adj(AB) =adj B.adjA

= A4 =1

=(a47) =1 14. (©) k" adj 4

= (4) A =1 Sol. (Kd)(adj KA)=|KA|I,
:(A—I)T:(AT)’le—1(ASA:AT) = K(A4 adj KA)=K"|A|I,
— 47" is symmetric matrix = A adj (KA)=K""|4|I,

/1132 1/



15.

Sol.

16.

Sol.

17.

Sol.

= A adj (KA)=K""A(adj A)
= A adj (KA)= A(K"adj A)
=adj KA=K""adj A

n—=2

(c) |44

For any square matrix X

X(adj X)=|X|I,

= (adj A)(adj (adj A))=|adj A1,
= (adj A)(adj (adj 4))=|4]"

= (4 adj A)(adj (adj A))=]4" 4
= |41, (adj (adj 4))=|4]"" 4

= adj(adj A)=|4]"" 4

(b) null matrix

I

n

we know A(adj A)=|4

As A is singular
=|4|=0

= A(adj 4)=0

= A(adj A) is singular matrix

(b) 217—1 A

s {1 1}{1 1} {2 2}
1 1|1 1 2 2
A =2(A44)=24"=2(24)=2"4

An — 2n—1A

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.

23.

Sol.
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(b) 5

) 10 15] [5 0] [5 15

A =51, = - = =54
15 25) |0 5] |15 20

=>K=5

d &

By the defn |4|=nk

@ &

Az[aij]

=|K4|=K"

4

4

(b) A and B are square matrices not
necessarily of same order

By the defn of matrix

2 1|3 2 1 1
s =
-3 215 3 1 0
(b) a=cos20,bsin20
1 —tan0 1 tan© |a -b
tan 0 1 —~tan® 1 | |b a

1 I-tan’® —2tan® | [a -b
lI-tan’0| |b a

l+tan’ 0| 2tan®



24.

Sol.

25.

Sol.

26.

Sol.

27.

Sol.

28.

Sol.

cos20 —sinH |a -b
sin20 cos20| |b a
a=c0s20,b=sin20
(d) None of these

3A +2A47 +54+1=0
I=-34-24"-54

A" =(-34" 24" -54) 4"
= A"'=-34>-24-5I

(a)
As 4B # BA

(d)
By defn of matrix

A*—B*=(A4+B)(A-B)
|4|#0

if |A| # 0 then A is an invertible matrix

L [-1 0
A = —
0 -1
= A+1=0
(@ o0

29.

Sol.

30.

Sol.

31.

Sol..

32.

A is sqew symmetric matrix odd order say

(2n + 1)
=A"=-4
= \AT\ =|-4

2n+1

=|4"|=-|-4

4

:\AT\=—|A|

Sol.

33.

Sol.
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= |4 =-|
=4 =—4
=2|4|=0
=|4|=0
(b) |4]==1

A is orthogonal matrix
= AA" =1=4"4
=|44"|=|4"4|=|1]

= Al 4] =|4"[|4] =]

=4 =1
= |4|=+1
) |4

As A(adj A)=|A|I =(adjd) A

= |4| |adjd|=|4

"= Jadj A4

= ladjd|=|4]"" (4s |4 #0)

n-1

(b)
Same as Q 30
(b)

IC|=|4

Ix1

[xv2],.,

e >
~ > =
~ 0
=
Il

(c) A+B
A*+B® = AA+ BB = A(BA)+ B(AB)

As AB=B
BA=4



B (R N I

=A+B
10 -3 39. (b) 5.
34. (b) 31 Sol. symmetric matrix
A, =4,
1 3] 1110 =3| |10 -3
Sol. |5 10177123 117123 1 =>x+2=2x-3
=x=5

10
5. @ g 4

/3 1/3
0 1 40 153 1/3
Sol. A:{ }
10

1 1
- . L 3A:{ }
o fo 17f0 17 [1 o S0 2 1
=1 o[t ofTlo 17"
- A_[m 1/3}
1 0] “12/3 1
:>A4=I4= /3 /3
_0 -
-6 5
-1 2
41. (a) {_ }
36. (b) [3 _5} 7 6
6 ST 16 =571 [-6 5
4|’ 2 Sol 4 6| TTIl7 —6|7|-7 6
Sol.
31
A-1_1 1 2] [-1 2 42. (b) A is non singular
==l 5 5|75 _s Sol. AB=AC
If A is non sigular matrix
37. (a) there is one solution then B=C
23 8. © I
Sol. As |2 1 3/=1(=6)-2(3)+3(5)=3%0
359 Sol. ()" =1,

so there is only one solution
44. (a) (A4B)'=B'A'(b) (4B)'=A4'B'

8 5
38. () |_5 3 Sol. (4B)'=B'4"
A—{3 1} 45. (a) -9
Sol 741 2 Sol. [34B|=3|4||B|=-9
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DETERMINANTS

A. Multiple Choice Questions (MCQ)

1 23 6.

The value of |1 2 3|=
3 4 5

(a) 4 (b) 11

0 0 (d) None of these
02 0.1 3

The value of 04 02 7)=___ 7
06 03 2 '

(a) 5.2 (b)y 7.2

(c) 94 (d 0

sin’@ cos’0 1

cos’0 sin’@ 1|=

-10 12 2

(@)  6sin%0 (b)  7cos?0 ]

¢ 0 (d) None of these

If 1, », ®* are cube roots of unity then

1 o o
o o 1=

o 1 o

(@ 2 (b) 3

(c) 4 (d 0

If a, b, ¢ are in AP then value of

x+1 x+2 x+a
x+2 x+3 x+b s
x+3 x+4 x+c

(@ 3 (b) -3
(¢ 0 (d 1

1136 1/

If p+q+r=0=a+b+c then the value

pa gb rc
of [9¢ 1@ pb|=

rb  pc qa
@ o0 (b) pa+gb+rc
(c) 1 (d) None of these

If a>0,5>0,c>0 are pth, qth and rth
term of a GP then the value of

loga p 1

logh g 1j=

loge r 1
(@ 1 (b)) 0
) -1 (d) None of these

If A is an invertible matrix then
det(A")=_

1

(a) detA (b) et A

() 1 (d) None of these
a b ax+b

The determinant | b ¢ bx+c|=0

ax+b bx+c 0
ifa,b,carein
(a) AP
(b) GP
(c) HP

(d) xisarootof ax’ +bx+c=0



10.

11.

12.

13.

14.

If a,a,,....,a, are in GP then the value of
loga, loga,, loga,,
log an+3 log an+4 log an+4 = -
lOg an+5 lOg an+6 log an+7
(@ 0 (b) 1
(c) 2 (d) None of these
If x,y,z are all distinct and
X 1+x
y ¥ 1+)|=0
z z2 1+Z2°

then the value of xyz =

(@ -2 (b)y -1

(c) -3 (d) None of these
b+c c¢c+a a+b a b c

It a+b b+c c+al=klc a b
cta a+b b+c b ¢ a

then k =

(@ 1 (b)y 2

(¢ 3 (d 4

If 4> +p*+¢>=0 and

b’ +¢? ab ac
ab ct+a’ bc | =ka’b*c?
ac bc a’ +b*

thenk=

(@ 2 (b 1

(c) 4 (d 3

If ¢ # b # ¢ then the value of x satisfying

0 x—a x-b

x—c|=0 .
1S

xX+a 0
x+b x+c 0

(a) a (b) ¢
(c) b d o0

15.

16.

17.

18.

19.
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The system of equations x+y+z=1,

x+ky+z=k, x+y+k=k" have no
solution of k =

(@ 0 (b) 1
() -1 (d -2
If B is a non singular matrix and A is a

square matrix then det(B'lAB) =

(a) det(B) (b)
(c) det(B™) (d)

det (A)
det (A)
If a, b, ¢ are non zero real numbers then

bc ca ab
ca ab bc|=0 if

ab bc ca

1 1 1 1

—+—+—=0 ———+—-=0
@) a b (®) a b c

1 1 1 1 1 1

—+———=0 —————=0
©) b ¢ a (d) b ¢ a

ka k*+a> 1

kb K +b* 1=

ke kK +c* 1

(a) k(a+b)(b+c)(c+a)

(b) kabc(a2 +b° +cz)

(c) k(a—b)(b—c)(c—a)

(d) k(a+b—c)(b+c—a)(c+a—b)

1 o o
3 4| _
Value of | I el=_
o o 1

@ (1-o) (b) 3
(c) 3 (d) None of these



NS v kv

x+1 () o’ 11 12 13

2 _ _
Valueof | @ *1©@ 1 |= 75, 12 13 14|=_
o’ 1 x+o 13 14 15
(@ 1 b)) o (@) 1 b) 0
© o d 0 (c) -1 (d) 67
bl ! 26. A root of the equation
1 1+x 1 |=
11 l+y 3-x -6 3
(a) x+y (b) xy -6 3-—x 3 |=01s
() x-y (d) 1+x+y 3 3 —6-x
x+a b c (@) 6 (b) 3
|l a x+b ¢ |=0then x= (c) O (d) None of these
a b x+c
(@ a+b+c -1
(b) —(a+b+c) 27. Thevalueof |1 -1 1|=
1 1 -1
(c) 0,a+b+c
) 0,—(a+b+c) (@ -4 (b) 0
() 1 (d) 4
If A and B are square matrices of order 3
and |A|=-1, |B| = 3 then 3AB|=___ 28. If 1, », ®° are cube roots of unity then
(a -9 (b) 81
() =27 (d) 81 1 o o
x 4 y+z 1 o=
vy 4 z+x|= o o 1
z 4 x+y @ 0 O
(a) 4 (b) x+y+z s
d 1
© e @ 0 © o @
ANSWER HINTS
(c) 8. (b) 15. (d) 22, (d)
(d) 9. (b) 16. (b) 23. (a)
(c) 10. (a) 17. (a) 24, (d)
(d) 11. (b) 18. (c¢) 25. (b)
(c) 12. (b) 19. (b) 26. (c)
(a) 13. (¢) 20. (d) 27. (d)
(b) 14. (d) 21. (b) 28. (a)
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Long Answer Type Questions

X y z
2 2 2

Show that [ ¥ %
vz zx Xy

=(x—y)(y—z)(z—x)(xy+yz+zx)

a b ¢

2 2 2

Prove that |4 b* c
bc ca ab

=(b—c)(c—a)(a—b)(bc+ca+ab)

l+a 1 1
1 1+ 1
1 I 1+c¢

—abc(l+l+l+lj i
4 b e , prove 1t

Solve x=b 0 =0
a b xX—c
a—-b-c 2a 2a
Prove that | 2b b—c—a 2b
2¢ 2¢ c—a—>b
=(a+b+c)
(b+c)2 a® be
2 2
+ b
Prove that (C a)z ca
(a+b) ¢t ab

:(a2 +b +cz)(a +b+c)(b—c)(c—a)(a—b)

a-x a a
3 2
P-x b b

2

Prove that
c-x ¢

:(a—b)(a—c)(b—c)(abc—x3)

Prove that ———
bc+ca+ab

10.

I1.

12.

13.

14.

15.

16.
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a b ¢
a b :(b—c)(c—a)(a—b)

bc ca ab

y+z X X
Prove that | ¥ Ztx y o=z
z z xX+y

a+3b a+5b a+7b
a+4b a+6b a+8b|=0
a+5b a+7b a+9b

Prove that

a*+1  ab ac
ab b*+1 bc

¢t +1

Prove that

ac be

=1+a*+b*> +¢* and write its minimum
value.

Prove that | ¢

=(b—c)(c—a)(a—b)(a+b+c)

a+b+c —c —-b
Show that | —c¢ a+b+c —a
-b —a at+b+c
=2(b+c)(c+a)(a+b)

b+c a+b a
Show that cta btc b
a+b c+a c

=a’ +b’ +c’ —3abc

Solve by Cramer’s rule
2x—y+2z=53x-2y—-z=-1,
x+3y+2z=8

Solve by determinant method

2x-y+z-3=0,x+2y-z-1=0,
2x+y+z-6=0



ANSWER KEYS

Replacing ¢, by ¢, —c¢, and ¢, by ¢, —c,

x-y y-z z
=y y -z Z|=(x-y)(y-z)
yZ—zX ZX—XY Xy

1 1 z
x+y y+z z°

-z -X Xy

Replacing ¢, by ¢, —c,

1-1 1 z
(x—y)(y—z)x+y—y—z y+z 2
—z+Xx -X Xy
0 1 z
(x—y)(y—z)x—z y+z 2z’
X—-z —-X Xy
0 1 z
:(x—y)(y—z)(x—z)l y+z 2
I —x xy

Replacing R, by R, —R,

0 1 z
(x=y)(y-2)(x-2)|0 y+z+x zZ*-xp
1 —X Xy

Then expand directly

Replacing ¢, by ¢, —¢, and ¢, by ¢, —¢;,
a-b b-c ¢

c—la=-b> b'-c* ¢

bc—ca ca—ab ab

1 1 c
:(a—b)(b—c)a+b b+c c*
—c -a ab
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Again replacing ¢, by ¢, —c,
1-1 1 c
(a—b)(b—c)a+b—b—c b+c ¢
—c+a -a ab
0 1 c
=(a—b)(b—c)a—c b+c ¢
a—-c —-a ab
0 1 c
:(a—b)(b—c)(a—c)l b+c ¢
1 —-a ab
Expand directly

Dividing a, b, ¢ in 1st, 2nd, 3rd columns
directly

1., 1 1
a c
abc l 1+l l
a b c

r 1 .1

a b c

Replacing ¢, by ¢, +c¢, +c;

1 1 1 1 1
I+—+—+-— = —
a b ¢ b c
abcl+l+l+l 1+l 1
a b c b ¢
1+l+l+l 1 1+l
a b ¢ b c
L1
b c
abc(l+l+l+ljl 1+l 1
a b c b ¢
1 1 1+l
b c

Replacing R, and R —R, and R, by
R, - R,



-1 0
abc(l+l+l+lj0 1 -1

a b c
1 1/b 1+1/¢c

Then expand directly.
Expand directly.

Replacing R, by R +R, + R,

a+b+c a+b+c a+b+c
2b b-c—a 2b
2¢ 2¢ c—a->b

1 1 1

:(a+b+c) 2b b—c—a 2b

2¢ 2¢ c—a-b

Replacing ¢, by ¢, —¢, and ¢, by ¢, —¢,

1 0 0
(a+b+c) 2b —c—a->b 0
2¢ 0 —c—a-b

Then expand directly.

Replacing ¢, by ¢, —2c,
b*+c* a* be
c+a’ b ca
a+b* & ab

Replacing ¢, by ¢, +c,

a+b*+c* a* be
a+b*+c* b* ca :(a2+b2+cz)

a+b*+c* &2 ab

1 & be
1 b ca
1 & ab

Replacing R, by R,—R, and R, by
R3_R1

10.
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1 a’ bc
(a2 +b* +cz) 0 b*—a* ca-bc

0 ¢*—a* ab-bc

1
:(a2+b2+cz) 0

0 (c+a)(c—a) b(a—c)
)

:(a2 +b*+¢? a—b)(c—a)

1 4 bc
0 a+b ¢
0 c+a -b

Then expand directly.

Splitting the determinant as

Cl3 Cl2 a x3 a2 a

b b b|-|x* b b

C3 C2 C x3 6'2 c

a a 1 1 & a
=abclb® b 1|-x|1 b* b

& ¢ 1 1 & ¢
Then proceed.

Replacing ¢, by ¢, —c, and ¢, by ¢, —c,
Expand it directly

Replacing R, by R,—R, and R, by
R,—R,

a+3b a+5b a+7b

b b b |=b
b b b

a+3b a+5b a+7b
1 1 1 |=0
1 1 1

Value is 0 since R, =R,



0

1
1+a—2 1
2b2 2 1 1 1
11. a C +b_2
1 1
1
1+— 1
aZ
212 2 1
=abc 1 1+—
b
1 1
(Replacing ¢; - ¢;—c¢,)
Then expand it directly.
12.
1-1 1-1 1
a—>b b-c ¢
a-bn b- ¢
0
a-b

(a-b)(b-c)

0
1

a’ +ab+b*

Then expand it directly.

b-c

0

1

c

(a—b)(a2 +ab+b2) (b—c)(b2 +bc+cz) ¢

1

1 c

b*+bc+ct ¢

Replacing ¢, by ¢, —c, and ¢, by ¢, —c;,
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13.

14.

Replacing ¢, by ¢, +¢, and ¢, by ¢, +c¢,

a+b —(b+c) -b
a+b b+c —a
—(a+b) b+c a+b+c
1 -1 -b
:(a+b)(b+c) 1 1 —a
-1 1 a+b+c
Then proceed
Replacing ¢ by ¢+c¢; and
C,C, > C,—C
a+b+c b a 1 b a
at+b+c c b:(a+b+c)1 c b
a+b+c a ¢ 1 a ¢

Replace R, by R, — R, and R, by R, — R,

1 b a
(a+b+c) 0 ¢c-b b-a

0 a-b c-a

Then expand directly.



ADDENDUM

If a, b, ¢ are in A.P then the value of

x+1 x+2 x+a

x+2 x+3 x+b|.
is

x+3 x+4 x+c

(a) 3 (b) -3
) 0 d 1

If ptq+r=0=a+b+c then the value of

pa gb rc
qgc ra pb i
rb  pc qa
@ 0 (b) pa+gb+rc
(c) 1 (d) None of these
If a>0,b>0,c>0 arepth, qth & rth term
loga p 1
of GP then the value of logh ¢ 1 1s
loge r 1
(@ 1 (b) 0
(c) -1 (d)  None of these
If A is an invertible matrix, then det(A‘l)
equals to
b 1
(@  detd ®) G4
() 1 (d) None of these
a’+x° ab ac
Determinant | ab b* +x’ bc
ac bc c+x
is divisible by
(@ x (b) »?
© ¥ d »*

6.
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a b ax+b
The determinant | b ¢  bx+c|=0

ax+b bx+c 0

if a, b, ¢ are in

(a) AP
(b) GP
(c) HP

(d) x isarootof ax’ +2bx+c=0

If a,,a,,a,,....,a, are in AP then value of

determinant
lOg a, 1Og a,, log a,.,
loga,,, loga,, loga,,|=
10g a,,+5 log an+6 IOg an+7
@ o0 (b)) 1
(c) 2 (d) None of these

If x,y,z are all distinct and

x x* 1+x

y ¥
z z2 1+2°

1+y°[=0

then the value of xyz is
(a) 2 (b) -1

(c) -3 (d) None of these

b+c c+a a+b a b c
Iflatb b+c c+al=klc a b

c+a a+b b+c b ¢ a
then k =

(@ 1 (b)) 2

(c) 3 d 4



10.

11.

12.

13.

14.

If a+b*+c* =0 and

b +c? ab ac
ab ¢’ +a’ bc |=ka’b*c?
ac bc a’+b*

then f =

(a) 2 by 1

(c) 4 (d 3

Ifa'+b'+c'=0 &

l+a 1 1

1 1+b 1 |=A then ) =
1 1 1+c

@ o (b) abc

(c) —abc (d) None of these

If A, B, C are angles of a triangle then value

-1  cosC cosB

cosC -1 cosd| .
of 1

S
cosB cos 4 -1

(@) cosAcosBcosC
(a) sinAsin Bsin C

() 0
(d) None of these

If a+#b#c, the value of x satisfying the

0 x—a x-b
equation [x+a 0 x—c|=0 is

x+b x+c 0
(@) a (b) b
(¢) ¢ (d 0
The system of equations x+y+z=1,
x+ky+z=k, x+y+kz=k’> have no
solution if % =
(@ 0 (b) 1
(¢ -1 d -2

15.

16.

17.

18.

19.
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If B is non singular matrix and A is a square
matrix then det (B‘IAB) is equal to

(a) det(B) (b)
(c) det(B™) (d)

det (A)
det (A

x—a x-b x-c
The equation ¥=b x-c x-a=0

xX—c x—a x-b
is satisfied for g zp = c.

(@ x=0
(b) x=a

(c) x:%(a+b+c)

(d x=a+b+c
If a,b,c are non zero real numbers then

bc ca ab
ca ab bc|=0, when

ab bc ca

l+l+l—0 b l_l+l—0
(@) a b c (®) a b c

1 1 1 1 1 1

—4———=0 ——==0
©) b ¢ a (d) b ¢ a

ka k*+a’ 1

kb kK +b> 1=

ke kK +c 1

(a) k(a+b)(b+c)(c+a)

(b) kabc(a2 +b° + cz)

(c) k(a—b)(b—c)(c—a)

(d) k(a+b—c)(b+c—a)(c+a—b)

1 o o

3 n

Value of |* 1 o=
o o 1

@ (l1-o) (b) 3
(c) -3 (d) None of these



20.

21.

22.

23.

24.

System of equations x+ay+az=0,
bx+y+bz=0, cx+cy+z=0, where

a,b,c are non-zero & non-unity has no
trivial solution, then the value of

a__ b L
I—a 1-b 1-¢ °
(@ 0 by 1
1 d abc
© - (d) a’+b* +c?
x+1 0) ®°
Valueof | ® x+o’ 1 |is
®° 1 X+o
(@ 1 b)) o
© (d 0
p b c
If azp,b#q,c#r and |@a ¢q ¢|=0
a b r
then the value of
p n q n ro_
p—a qg-b r—c
(@ o0 (b) 1
(o -1 (d 2
X p q
p x q|=
p q x
(a) (x+p)(x+q)(x—p—q)
®)  (x=p)(x=q)(x+p+q)
© (x-p)(x-q)(x-p-9)
(d) (x+p)(x+q)(x+p+q)
1 1 1
1 1+x 1 |=
1 1 1+y
(@ x+y (b) xy
() x-y (d 1+x+y

25.

26.

27.

28.

29.

30.
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sinx cos’x 1

cos’x sin‘x 1|=
-10 12 2

(@ 0
(b)  12cos*x—10sin®x
(¢)  10sin>x—10cos*x—2

(d)  10sin2x

x+a b c

a x+b c :O,thenxz

a b X+c
@ a+b+c (b) —(a+b+c)
(¢) O,a+b+c (d) 0,—(a+b+c)

The system of equations x+y+z=2,

2x+y—z=3, 3x+2y+kz=4 has a
unique solution of

(@ k=0 b)) -1<k<l
(© 2<k<2 @@ k=0

If A & B are square matrices of order 3
and |[A|=—1, |B| =3, then |3AB| =

(@ -9 (b)y =8I
(c) =27 (d) 81
x 4 y+z

y 4 z4+x|=

z 4 x+y
(a) 4 (b)) x+y+z
() xz (d 0
11 12 13

12 13 14|=

13 14 15
(a 1 (b) O
) -1 (d) 67



31.

32.

33.

34.

35.

A root of the equation

-6 3-x 3 [=0is

(a) 6 (b) 3
¢ 0 (d) None of these

The value of 1

(a) —4 (b) O
() 1 (d 4

If 1, ," are cube roots of unity then

1 (Dn (DZn
®”" 1 o' |=
o o" 1
(@ o0 b)) o
© o d 0

@@ 1,2 (b) -1,2
) 1,-2 d -1,-2

If k is a scalar and A is an nxn square
matrix then [kA| =

@@ k|4 (b) k|4

(C) kﬂ An

d &

A

/1146 [/

ANSWER KEYS

Ans. (¢) R, < 2R,

x+1 x+2 x+a
=%2x+4 2x+6 2x+2b
x+3 x+4 x+c

R, < R,« (R +R,)
1)c-i-l x+2 x+a
=—| 0 0 0
2
x+2 x+3 x+c
Ans. (a)

(As 2b =a+c)

p+r+r=0

A

3 2 3
= p +q° +r =3pgr
Sa+b+c:0} P Pq

& a’+b’ +c’ =3abc

pa gb rc

gc ra pb|= pqr(a3 +b’ +c3)
rb  pc qa

—abc(p3 +q +r3)

= pqr(3abc) —abc(3pqr) =0

Ans. (b)

If A be the 1st term & R be the C.r of GP then
a=AR"" loga :]0gA+(p—1)10gR

b=AR"' logbzlogA+(q—1)logR
c=AR"|logc=logA+(r—1)logR
loga p 1
logh ¢q 1
loge r 1
C, «C —-logdC, & taking logR
common from C,

p-1 p 1
=logR|g-1 q 1

r—1 r 1

C,«C,—C, & C,=C,=0



Ans. (b)
since 4! exists therefore 4471 -7

det(AA‘l ) =det(/)

—=detAddetd ' =1

= det(Afl) _ !
det 4

All of (a), (b), (c), (d)
C, «aC,
| a’ +ax® ab ac
= 4% b* +x* bc
a ) 2

a‘c bc c"+x

C, <« C +bC, +cC, & taking common
(a2 +b*+c? +x2) from C,

| a ab bc
:—(a2+b2+cz+x2)b b* +x° bc

a
c bc 4+ x

C, < C,—bC,,C, « C, —cC,

. a 0 O
=—(a2+b2+cz+x2)b X0
“ c 0 X

is div. by x,x*,x° & x*

Ans. (b), (d)

R, < R,—xR —R,
a b ax+b

=b c bx+c

0 0 —(ax2+2bx+c)
= (b —ac)(ax’ +2bx+c) =0 if ? — 4¢
(@) ax* +2bx+c=0
Ans. (a)
As a,,a,,....,a, are in AP

:>Cl2 =aa

n+l nn+2
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2 log an+1 - log an - log an+2 = 0
similarly

2 log an+4 - log an+3 - log an+5 = 0
2 log an+7 - log an+6 - log an+8 = 0

C,«C+C,-2C,, then C, =0

sodet=10

Ans. (b)

x x> 1 |x ¥ X
2 2 3

y oy 2+ly y y=0
2 2 3

z zo 1| |z z¢ =z

x x 1
:>(1+xyz)y ¥ 1=0

z 22 1
(l+xyz)(x—y)(y—z)(z—x):0
>xyz=—lasx#y#z.
Ans. (b)
C, «C +C,+C, & taking common 2

from C,

a+b+c c+a a+b
LHSis 2la+b+¢c b+c c+a
a+b+c a+b b+c

C,«C,-C,C, «C,—C, &taking (-1)
both from C, & C,

a+b+c b ¢
=2la+b+c a b
a+b+c ¢ a

C «C—-(C+G)

a b ¢
=2lc a b

b ¢ a



10.

11.

12.

13.

Ans. (¢)

a+b*+c* =0
, b+t =-a
ab _b bC as 2 2_
) c+a =-p

a’+b*=—c
-a b ¢

abca b ¢ (Taking common a, b,

a b -c
c from R,R,,R;)

-1 1 1

2322 _
=abiel b (Taking common a,
I 1 -1

b, ¢ from C,,C,,C,

=4a’b’c’

Ans. (a)

Taking a, b, c common from R, R, & R,

C <« C+C+C

1 1 1
det=0As 1+—+—+—=0
a b c

=>A=0

Ans. ()

=—(1-cos’ 4)—cos C(~cos C —cos Acos B)
+cos B(cos Acos C +cos B)

=—1+cos’ B+cos’ C +cos Acos BcosC
+cos Acos BcosC +cos’ B

=—1+1 (As ¢os®> A+cos’ B+cos’C
+2cos AcosBcosC=1)=0

Ans. (d)
0 —a -b
=0 satisfies |* 0 =0
c 0

14.

15.

16.
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Ans.(d)

system of equations is in consistent if

k1 1
A=l & 1:O&oneof
1 1 %
1 1 1 k1 1
A=k k 1,A,=|1 k£ 1],
o1 k 1 k* k
k1 1
A, =1 k k.
iS non-zero.
1 1 i

A:(k+2)(k_1)2 for k=-2

A =—(k+1)(k=1)"]aA=0
A2=—k(k—1)2 AL A, LA,

A3:(k+1)2(k—1)2 are non - Zero

Ans. (b)
det(B'4B)=det(B")detA det (B)
1
= .det A.det B
det B

=detA
Ans. (¢)

C, « C +C,+C, & taking common

3x—(a+b+c)from C,
1 x-b x-c
3x—(a+b+c)l x—c x—a|=0
1 x—a x-b
C, «C-C,C,«C,-C,
1 x-b x-c
:3ﬁ{a+b+00 b—c c—a|=0
0 b—a c-b

:{Zx—(a+b+c)}(a2 +bh +¢? —ab—bc—ca)zO

xz%(a+b+c)



17.

18.

19.

20.

Ans. (a)

bc ca ab
ca ab bel=0

ab bc ca

= 3a*b*c’ -

(ab)' +(be) +(ca)’ |=0
= (ab)3 +(bC)3 Jr(ca)3 —3a’h*c* =0
= (ab+bc+ca)(c12b2 +b°c* +cta’
—ab’c—bc*a—ca’h)=0
=ab+bc+ca=0

:>abc£1+l+lj=0
a b ¢

1 1 1
=>—+—+—=0
a b c

Ans. (¢)
ka K 1| |ka o 1 a a* 1
kb k* 1|+lkb b* 1=0+klpb b»* 1

ke K 1 ke & 1 c & 1

=k(a—b)(b—c)(c—a)
Ans. (b)
1 1 o

I 1

2
o o 1

:2—(co+c02):2—(—1)=3
Ans. (¢)
C,«C-C,C,«(C,-C,
l-a 0 a

ol=20"-0" -

—_—
—_
|
x_
~—
p— ~—
—_—
|
S
~——
|
=l
—
—_
|
<
~—
—_—
[
|
—_
~—
—+
<
—_—
S
|
—_—
~—
—_
o
|
—_—
P
1
[

21.

22.
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c—1 b-1 c-1
c b a
c—1 b-1 a-1
Ans. (d)
R <R +R,+R, & taking common x
from R,
1 1 1
xlo x+o 1 |=0
®° 1 X+

C,«C,—C,C,«C,—C,

1 0 0
=xlo x+0'-o l-o |=0
®’ -0’ X+0—o

:x[(xﬂnz —m)(x%—m—mz)—(l—m)(l—mz)}:0

=x=0
Ans. (d)

Ry« R,—R,,R, < R,—R

p—a \q-b




23.

24.

25.

26.

27.

28.

29.

30.

Ans. (b
C,«C+C,+C, & taking common

(x+p+q) from C,
1 p g

(x+p+q)1 X q
I g x

R, < R,—R.R,«< R —R

1 p q
=(x+p+q)0 X—p 0
0 g-p x—¢q

=(x+p+a)(x-p)(x-q)
Ans. (b)

R,< R —-R &R, >R, —R
Ans. (a)

C, — C,+C, then C, =C;
Ans. (d)

C «C+C+C

Ans. (a)

1

~1|z0=>k#0

1
2
3 k

N = =

Ans. (a)

348|=31][5|=3(-1)(3) = -9

Ans. (d)

C,—>C+C

Then C,=C, (By taking common
xX+y+z &6)from C, & C,

Ans. (b)

C,—>C,-C,C —>C-C,

then C, =C,

31.

32.

33.

34.

35.
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Ans. (c)
C,—>C+C,+C, & taking common
(—x) from C,
1 -6 3
—-x{l 3-x 5 |=0
1 3 —-6-x

R,—>R,—R,R,—>R,—R,

1 -6 3
—x|0 9—x 0 (=0
0 9 -9—x
=x=0,9,-9
Ans. (d)

C «C+C,,C, «C,+C,

Ans. (a)
1(1_0)3’1)_0)"(032’[_0)2”)4‘(02”(0)4”_0)”)
=0—0+032”(03”—03”)=0

Ans. (b)

C,—>C+C,+C, & taking common

(x + 1) from C,

R,—>R,—R,R,—>R,—R

1 1 1
(x+1)0 x—2 0 |=0
0 0 (x-2)
(x+1)(x-2)" =0
x=-1,2
Ans. (d)
ey



Unit - 111

CALCULUS

CONTINUITY & DIFFERENTIABILITY

Multiple Choice Questions (MCQ)

f (x) = [sin x] is continuous at
5.

T b)
(a) > ( T

3n
© 5 @ o
f(x)= [‘[an"l x} is discontinuous at

T N

—,——=,0 6.
@ 273

T n

ST o 0
®) 373
(c) tanl, —tanl,0
(d) None of these 7

sin {x} , x<1
X)=
f( ) {cosx+ ax>1 where {.} denotes
the fractional part. If f'(x) is continuous
at y=1 thena=
(a) sin 1 (b) a=cosl -sin 1
(c) a=cosl (d) a=sin1-cosl
Value of f(0) is so that
8.

1 .
f(x)=?(l—cos(smx)) can be made

continuous at y =( is equal to
(a) 112 by 2
() 8 (d 4
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[x],2<x<1/2
f(x)=10

2x°=1,1/2<x<2
then number of parts of discontinuity of
f(x)is___

(a 1 by 2
(c) 3 (d) None of these

l—cosx
,x#0
/ (x) = X is continuous at

k, x=0
x=0 thenk=
@ o0 (b) 112
(c) 1/4 (d -112

f:R— R defined as

cos3x—cosx 20
f(x)= o
A, x=0
If it is continuous at x =( then ) =
(@ 2 by 4
() 6 (d -8
szln 5x X %0
f(x)=1" +2x is continuous at
k+ l, x=0
2
x=0 thenk=
(@ 1 (b) -2
() 2 (d 12



10.

11.

12.

13.

14.

f(x)=x+|x| is continuous for ____

(a) xe(—oo,oo)
(b) xe(-o0,20)-{0}
(c) only x>0
(d) no value of x
1-2sinx . T
T ar if x;tz
ORI
a,at x =—
4

. . T
1S continuous at X = Z then a =

(a) 4 (b)) 2
(c) 1 (d 1/4
tanx —cotx i
4

f(x)= 4
o0
a, xX=—
4

15.

16.

17.

If f(x) is continuous at x=% then

a=

18.

The number of discontinuity of

f(x):[x],xe(—7/2,100) is

(a) 104 (b)y 100
(c) 102 (d) 103
f( )_ xsinl/x,x;tO‘
It JX)= k, x>0 %

continuous at y =( thenk=__
(@ 1 (b) -1
() 0 d 2

The points of discontinuity of tanx
are

(@)
(©)

(b)
(2n+1)m/2 (d)

nm 2nm

None of these

19.

20.
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7 ( ) 2x, x<0
X)=
2x+1, x>0 Hen
(a) f is continuous at x =0
by f (| X |) is continuous at x =0
(¢) f 1is discontinuous at x =10
(d) None of these
5% x<0
Let (x)= and L eR
A [x] , x>0
then at x=0
(a) f 1s discontinuous
(b) 1 is continuous only if ) =(
(c) f 1s continuous only whatever
), may be
(d) None of these

f(x)=|x| is defined on [-2, 2] the points

at which f 1is differentiable are

(a -1,0 (b)y -1,0,1

(c) -1,0,1,2 (d) None of these
f(x) = [x] is continuous at

(a 1 (b) 2.5

(c) 3 (d -1

f(x)=|x—1|+|x—2| then the number

of points where f (x) is not differenti

able is
(a) one (b) three
(c) two (d) None of these

0 if x is rational

f is defined as f(x) ={

1 if x is irrational

(a) continuous at every point
(b) discontinuous at every point
(c) differentiable at every point

None of these

(d)



21.

22.

23.

24.

25.

26.

27.

. 28.
sinx o
f(x)=9 x~’ is  at xy=0.
0, x=0
(a) continuous (b) discontinuous
(c) differentiable (d) None of these 29.
If f(x)= e™ then f'(x)=__
1
@ = (b) 35
(c) 3 (d) None of these
30.
If f(x)=Ine" then f'(x)=
1
(@ —= (b) 2x
e 31.
(c) 2 (d) None of these
If f(x)=sec™ vx+cos ec”'Jx then
' xX)=
4 ( ) - 32.
(@ 1 (b) 0
() 2 d =/2
The function f (x) =2"" isnot continuous
at x =
(@ 0 (b) 1
(c) -1 (d) None of these
f (x) = [x] is discontinuous in
(a) set of all rational numbers 33.
(b) set of all irrational numbers
(c) set of all integral points
(d) set of all prime numbers
[ .
f(x)==, x#0 may be continuous at
RS
origin if
() f(()) =0 34,
() f(0)=-1

(c) f(O):l

(d) can not be continuous for only value

of £(0)
/153 //

f(x)=sinx is continuous in

(@) (o0, o) () (0, 1)

© (1,2 (d) None of these
f(x):|x| at x=0 18

(a) continuous and differentiable

(b) continuous but not differentiable
(c) not continuous but differentiable
(d) None of these

f(x)=|x+2| is not differentiable at ___
(@) x=2 (b)) x=-2

© x=-1 d x=1

The set of points of discontinuity of the
function f(x)=1log|x| is

(a) {0} ®) ¢
() {-1,1} (d) None of these

The set of points of discontinuity of
f(x)=]sinx] is

(a) {nm|nel}

) {(2n+1)n/2|nel}

) ¢
(d) None of these

The set of points of discontinuity of

3 |sin x| )
f(x)  sinx .
(a) {0} (b) {nm|nel}
(c) o (d) None of these

The set of points where the function

f(x)=|x—2|cosx is differentiable is

(=0 ) 1{2§

(d) None of these

@ (-o») (O
(© (0, )



35.

36.

37.

38.

39.

40.

41.

42.

f(x)=|x=1]+|x| is not differentiable

at

(a L,0 (b)) 1,2
(c) 0,2 (d) None of these
If y=sin” x+cos” x then ¥ _
dx
(@ 1 (b) 0
() -l (d 2
Derivative of tan™' x wrt. cot” x is
(@ 1 (b) -1
0 0 (d) None of these

Derivative of y=(1-x)(2-x)...(n—x)
at x=11s

(a) (n—l)! (b)
(©) (n—2)! (d)

—(n—l)!

None of these

If y=cos” 5 then b
1+ dx
-2
@) 1+x°
-2
(b) = forall |x|>1
() i for |x| <1

(d) None of these
f(x)=[+"] then £'(3/2)=__

(@ O (b) 2

(c) 3 (d) None of these
Derivative of sin™' (cosx) w.rt x is
(@ 0 b) -1

() 2 (d 3

Derivative of tan'x W.r.t. cot™'1/x
is

(@ 1 (b) -1
() 0 (d x

43.

44,

45.

A R BRI o

e e e = Sy S
b = O

15.

1154 1/

If y=sec” Jx+1 +sin”' Jx
Jx Jx+1
dy
then o
0 by —
@) ®) 3
(c 1 @ -1
If U is a constant and V is a variable then
du”
dv ——
(@ u'lnu (b) !

©) winv (d) None of these

d . (R—Zex]
—Insin~ cos > =

dx
(a) .1 (b) 1

sSin x
¢ 0 (d) none of these
(©) 16. (c¢) 31. (a)
(©) 17.  (d) 32, (c)
(b) 18. (b) 33. (b)
(a) 19. (c) 34. (b
(b) 20. (b) 35. (a)
(@) 21, (b) ;j E';;
(b) 22. (b) 5 (b)
(©) 23. (b) 9. (@
(a) 24. (b) 40. (a)
(d) 25. (a) A1 (b)
(b) 26. (c) 42. (a)
(d) 27. (d) 43, (a)
(c) 28. (a) 44. (a)
(©) 29. (b) 45. (b)
(©) 30. (b)



Long Answer Type Questions

If the derivative of the function f'(x) is
everywhere continuous and is given by
bx*+ax+4, x>-1
f(x)=1",
ax” +b, x<l1

then find a and b

Iff(X)={

1s differentiable at x =1 then find a and b.
Test the continuity and differentiability of

1

ax® +1, x<1

X +ax+b, x>1

—— . xz0
f(x): el/x+1 at x =
0, x=0
_ ¢ O \/1+x2—1 dy
If v =tan then find —
X dx
It _\/1+x+ 1-x
d
then find _y.
dx
¢ = cos” V1+x* +1

241+ x?
d

then find &
dx

If siny=xsin(a+y) then prove that

dy _ sin’ (a+y)

dx sina

If y=,/sinx+y then prove that
dy _ cosx

dx 2y-1

If y =[x+\/1+x2} then find the value

2
Ly b

0f(1+x2)w e

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

/1155 1/

=tan lcos*1 Lu” Jrlsin’1 2u
It 2 11 20 1+
2u dy
and x = 5 then find ——.
1-u dx

Find the derivative of f(tanx) w.r.t.
g(secx) at x=§ where f'(1)=2 and

()4

If sec”' (H—_xj =a
I-y

d -1
then show that &_r--
dx x+1

if f(x)=cot” (xx —;"‘J

then find f'(1).

. M M tanil ;
Find the derivative of (a ] j
sin x + cos xj

=sin”’ (
Ity \/5

dy
then find —
dx

Differentiate sin”' (Zax\jl —a’x’ )

2.2

wrt J1—a’x

If sin(x+y)=ycos(x+y) then show

N dy__1+y2
that dx y2
o [1+sinx d
=tan”' @
If v ( l—sinxJ then find o

d
If xe¥ :y+sin2x thenﬁndd—i; at x=0.

If x¥ =y +tan”’

cos X dy
: then find —
1+sinx dx

. 1/2
1+sinx
1-sinx

Differentiate tan”' (

1+cosxj

1—cosx

W.I.t. ln(



ANSWER HINTS

2bx+a, x> -1 6. Put x=tan0=0=tan"'x

Here f'(x)={

f(—l):—2b+a, lim2bx+a=-2b+a

x——1

2ax, x<-1 sin y dy
7 X=— =
: sm(a+y) dx

sin(a+ y)cos y—cos(a+y).siny

lim—2ax =—-2a taking —2p+aq=-2a

x—>—1

sin’ (a+ )
=3a-2b=0=a=2,b=3 dx sin(a+y-y) = sina

d_y_ sin’ (a+y) ~ sin’ (a+y)

. _ S=R)-f(1)
f(l_h)_%.lgg 1—h—1 :d_y_sinz(a+y)
dx  sina
a(1-h) +1-(1+a) T one
=lim - =2a 8. y=\sinx+y=y’=sinx+y
f( h) f( ) then differentiable
. 1+h)—f(1 e
f(1+h):£,1§3 1+ k=1 9. yl=%=n[x+\/l+x2} 1
o (1+h *ra(l+h)+b—(1+a
bl (3o 4]
fb=0=2a=2+a=a=2,b=0 ) o
) { =n| x+v1+x* x{l-i— al 2}
LHS =11mf(0—h)=11m—7w:—:1 - - 1+x
h—0 =014+ 140 ~ - \/72
B \/72 " I+x" +x
1 =n|x++1l+x X———
RHS limf(0+h):1imT - - VI+x
h—0 h—0 o +1 — -n
h x+V1+x? ny
— 1 — =n= — =
=l =0 NI Vi’
(Dividing numerator and dinominator yf = n2y22 =% (1+x2)=112y2
by o) 1+x

Then differentiate twice.

As RHS » LHS = The functions is not o
10. Put 4=tan® and simplify

continuous
= The function is not differentiable. Replace i by cos20 and
Put y=tan6=6=tan"'x 1+1an"H

; 2tan© by sin20

I+tan” 0 —1 2o OY sin
-1
y =tan {_ tan 0 } then simplify I+tan”0
1+x

o 12. ——=seca=Il+x=seca(l-y)
in sinx and cosx form o l-y
Put x = cos0 and apply the formula = l+x=seca—yseca then
1+cosO=2cos’0/2,1—cosO=2sin’0/2 differentiate

1156 1/



x* 1/ x" -1
x)=cot™ =cot™
13. f(x) {2} {2)&}
Then put x* =tan6 and differentiate
14. Put x=asin0 and differentiate
y=sin"' (sinx L+Lcos x]
15. \/5 \/5
ol T . T
=sin" | sin x cos— +sin —cos x
nsoo i o]
. (T T
=sin” sin| —+x |=—+x
()5
dy
Then —=1
en —°
16. Put gx =sin 6 then differentiate
17. Here tan(x+y)=y
dy | _dy
—=sec’ (x+ {1+—}=—
( y) dx dx
:>secz(x+y)—ﬂ[sec2(x+y)—l]
dx
dy  sec’(x+y)  l+tan’(x+y)
dx  tan’(x+y) tan’ (x+ )
_1+y2
y2
2
) X . X
18. Use1+s1nx:[cos§+sm5j and
X xY dy
l1-sinx)=| cos——sin— —
( ) ( 5 2} then find o
cos? > —sin? >
19. tan” =% _tapn! 2 2
' 1+sinx x . xY
COS —+sin —
2 2
X . X
coS——sin —
=tan"’ 2

X . X
COS —+sin —
2 2

21.

1157 1/

1—tan X
=tan"' 2
X
1+tan—
2

(dividing each term by cos x/2)

=tan”' tan r X_r. 2x

4 2) 4 2
_rx_ & _ 1
YA w2 W

Let v=x"=Inv=ylnu

:>l@=@lnx+Z

vdx dx X
:@=V[Z+anx}

dx x dx
d | b dy
—x'=x"| —+—Inx
dx Lc dx } 2)
Let o=y = Inho=xlny
ld_w:]ny+£d_y
o dx y dx
d—mzco 1ny+£ﬂ
dx vy dx
d x dy
—y' =y | Iny+——
dxy J’{ y ydx} 3)

ixy—i x+itanl( cosx
Here dx dxy dx

Then use (1), (2) and (3)

I+sinx
) X
Replace 1+cosx =2cos >
L2 X
1—cosx=2sin’ =
2
2
. X .Xx
l+sinx=| cos—+sin— | |
2 2

. X . X ?
l—sinx =| cos——sin—
( 2 2)

Then differentiable.

J



ADDENDUM

f(x)=[sinx], where [ ] denotes the

greatest integer function is continuous at

T

@ 5 ®) =
3n

© 5 @ 2n

f(x)= [tan’l x} is discontinuous at

T T T
_9__’0 _’__30
@ 4 4 ®) 3 3

(c) tanl,—tanl,0 (d) None of these

f(x)z{sin{x},x<l

cosx+a, x=>1
where {.} denotes the fractional part of

f (x) is continuous at x =1 thena =
(@) sin 1 (b) a=cosl-sin 1

(c) a=cosl (d) a=sin 1-cosl

1
Value of f(O) is so that f(x)z;

(l—cos(sin x)) can be made continuous
at x=0 is equal to

(a) 112 by 2

(c) 8 (d 4

x+av2sinx 0<x<m/4
f(x)z 2xcotx+b m/4<x<m/2

acos2x—bsinx nt/2<x<m

continuous at [0, ©| thena=__ ,b=

/1158 1/

[x],—ZSxSl/Z
X)=
f( ) {2x2—1,1/2<x32

then number of points of discontinuity of

f(x) is

(a 1 (b 2

(c) 3 (d) None of these
1—cosx x#0

It f (x) = x 1S continuous
k, x=0

at x=0 then k=

@ o0 (b) 112

(c) 1/4 (d -12

If f:R— R is defined by

cos3x—cos4
— x#0

f(x)= x and if f is
A, x=0

continuous at y =() then ) =

(a) -2 (b) 4
(c) 6 (d) -8
sin 5x
f(x)=1x° w2 ’ is continuous at

x+1/2,x=0
x=0 then the value of kis
(@ 1 (b) -2
(c) 2 (d 12



10.

11.

12.

13.

14.

15.

f(x)=x+|x| is continuous for
(@) xe(-ow, o)

(b) xe(—o0, 0)-{0}

(c) only x>0
(d) n value of x

16.
l—x/zsinx
f(x)= n—4x  if x# L then
a, x=m/4 4
(a) 4 (b)) 2
() 1 (d) 1/4
tan x —cot x
—  x#7/4 17.
f(x)=1 x-n/4 if f(x) is
a, x=mn/4
continuous at xy = /4 thena=__
(a) 2 (b) 4
() 3 (d 1
18.

Which of the following is not true always?

(a) if f (x) is not continuous at x = a
then it is not differentiable at x = a

(b) if f (x) is continuous at x = a then
it is differentiable at x = a.

(¢) if f(x)and g(x) are differentiable

at x =
differentiable at x = a

(d If f (x) is continuous at X = a then

lim f (x)=m"+5

X—a

The number of discontinuous of x > a
f(x) :[x],xe [—7/2, 100) is

(a) 104 (b) 100 2.

() 102 (d 103

mx+1l,x<m/2 . .
( x) = 1S continuous at

sinx+n, x>mn/2

x=m/2 then

1159 1/

a then f(x)+g(x)is 19.

nT

(@ m=1,n=0 (b) m=—+I

m=n=nmn/2

© n="7 @

(1 +x* tan x)

f(x)=loge ————x#0 is to be
sin x

continuous at x =() then f (x) must be

defined as

(@ 1 (®) 0

(c) 112 (d -1

xsinl/x, x#0

X)=
ORH
at y =( then the value of k is

(@) 1 (b) -1
@ 0 d 2

1S continuous
x>0

The parts of discontinuity of tanx are

(@) nm,nel

(b) 2nm,nel

(©) (2n+l)n/2,nel
(d) None of the above

2x ,x<0

2x+1, x>0 then

R

(@)  f(x) is continuous at x =0
by f (! X ]) is continuous at y = ()

) f (x) is discontinuous at x = ()
(d) None of the above

The function f(x)= x—‘x—xz‘ s
(a) continuous at y =]
(b) discontinuous at x =1

(¢) notdefined at x =1

(d) none of the above



21.

22.

23.

24.

25.

5" x<0

Let f(x):{K(x),xZO and ) e R then 26.

atx=0
(a) fis discontinuous
(b) fis continuous only if ) =(

(c) fis continuous only whatever ), may
be

(d) None of these

If the derivative of the function f'(x) is

everywhere continuous and is given by

y bx’ +ax+4, x> -1 27.
X)=
ax® +b, x<-1 then
(a) a=2,b=-3 (b) a=3,b=2
(¢c) a=-2,b=-3(d) a=-3,b=-2
The value of f'(0)so that — may
be continuous at y =() is
(a) log (1/2) (b) 0
© 4 @ —1+log2 28.
1 . .
f (x ) = T_x then the discontinuity of the
function f3n(x) wave f’ = f0f— ofn
times is are
(@) x=2 29.
(b) x={0,1}
(c) x=-1
(d) continuous everywhere
f(x)= ‘xz"” ,ne N then
(a) f(x) is continuous but not 30.

differentiable at x =0
(b)  f(x) is differentiable at x=0

(¢)  f(x) is discontinuous at x=0
(d) None of the above

1160 //

x, x 18 rational
then at

f(x)={

1—x, x is irrational

(a) continuous but not differentiable
(b) discontinuous
(c) differentiable

(d) none of the above

X
—’ x
S (x)=192%" +[x]
1, x=0

=0
then f(x) is

(a) continuous but non-differentiable at
x =0

(b) differentiable at x = 0

(c) discontinuous at x = 0
(d) None of the above

ax*+1, x<1
f(x):{x2+ax+b,x>1
is differentiable at x =1 then
(a a=1L,b=1 (b) a=1,b=0
(c) a=2,b=0 (d) a=2,b=1

f(x)=[sinx]+[cosx], x€[0, 2n] then

total no of parts where f(x)is not

differentiable is

(a) 2 (b)) 3

() 5 (d 4

Let f and g are differentiable functions
satisfying g'(a):2, g(a)zb and
fog =1 then f'(b) equals to

(a) 2 (b)y 2/3

() 112 (d) None of these



31.

32.

33.

34.

(a)

(b)
(©)
(d)

dy _
dx

(a)
(©)

(@)

0 then f(x) is

continuous as well as differentiable
at x =0

not continuous and not differentiable.
differentiable but not continuous

None of the above

y= sec”! —\/;_1 +sin”! _x+\/; then
X+ \/; \/; -1
X by 1
0 (d) None of these
y= tan’l Lz_l th d_y _
X en— =
1 b 2
1+ x° ®) 1+x°
1

(©)

2(1 n xz) (d) None of these

n-l[m—m} dy

P e ix ) e gy
1 1
2
() . (d) None of these
S N1+x7 +1 d
y = cot "~ .2 |then &
241+ x* dx
1 b 1
(a) 1+ x° (b) 1— 2
1
(©) (d) None of these

35.

36.

37.

38.

39.

/161 //

) ) dy
If = hen — =
sin y xsm(a +y) then e

sina

@) Sinasin? (a+y)

sin®(a+y
o Srleny)
sina

(c) sinasin®(a+y)
sin’ (a—b)

sina

(d)

y:f(x3),z:g(xs),f'(x):tanx,

g'(x)=secx then D _

dz ——
@ 3 tanx’ 5x% secx’
Q) —— X
5x* secx’ 3 tanx’
© 3x” tanx’ @ N i
c) — one of these
5 secx’

If ex+y = ex +ey then dy/dx :_at(l,l)
(@ O (b) -1

(c) 1 (d) None of these
If y=/sinx+ thend—yZ
y_ S x y dx -
COS X COS X
@ 2,7 ® 122,
sin x sin x
© 12, @ 2,5
d
If _xy — exiy then _y =
dx ——
log x x—y
(@) (1+logx)’ (b) 1+logx
X—y 1
©) (1+logx)’ (d) 1+log x



40.

41.

42.

43.

44.

n dZy dy 45.
= x++1+ 2} then (1+x*)—+x—=
4 [x g e ( )dx2 dx
@ x'y (b) —x’y
() -y (d) 2x%
2x\/1—x?
Derivative of tan' =~ w.r.t. 46
1-2x :
sec”’ t x L 1
-1 T T
(a 12 (b) -1/2
(c) -1 (d) None of these 47.
1 -1 1_y2 1 . 1 dy
=tan| —cos ——+—Smn ——
i {2 I+x 2 1+y
2y dy
X=— —_—=
and 1=, then o
48.
(@ -1 (b) 0
(c) 1 (d) None of these
Derivative of f(tanx) w.rt. g(secx) at
T 49,
x=7 where f'(1)=2 and g'(\/i)=4
is
1
@ 7 ® V2
(c) 1 (d) None of these
d’y
— ¢™* then cOs” Xx—=- =
r=e . dx’ 50.

(1-sin 2x)ﬂ

(a) o
. dy
—(1+sin2x)—
() —(I+sin2x)—-
. dy
I+sin2x)—
() (1+sin2x)—
(d) None of these

1162 //

Let f is a differentiable function
Vx e R and f(x3)=x5x¢0

VxeR then f(2>)is__

(a 15 (b) 45

(c) 0 (d) None of these

Derivative of an odd function is always

(a) an eleven function

(b) an odd number

(c) does not exist

(d) None of these

y=cos ' (cosx) then y'(x) equals to
(a) 1,Vx

(b)y -1, Vvx

(¢) 1 in zero 3rd quadrants

(d) -1 in 3rd & 4th quadrant
d _ [I+cosx/2

—| tan"" /— =

dx l—-cosx/2 | —

(a) (b)

(c) (d)

Let g(x) be the inverse of f(x) and

—-1/4
-1/2

1/4
1/2

f'(x): 1+x°

B S

then g'(x)=

Iff(x):1+nx+n .

n(n—1)(n-2)

31
fr)=___

n(n - 1)2”"'

+ x> +...+x" then

(a) (b) (n—1)2”“

() n(n-12"7 (@ n(n-1)2"



51.

52.

10.

11.

12.

13.

14.

(c)

(d)
(a)
(©)
(b)
(2)
(b)
(©)
(a)
(d)
(b)
(b)
(d)

53.

—y =sin [cos_1 {sin (COS_1 x)”

at x =

(a)
(©)

ANSWER KEYS

“aten L
Ol
x-1
@ 7
y] then f'(1)=
(b) 1
(d) -log2
15. (¢
16. (a)
17. (¢)
18. (¢
19. ()
20. (a)
21, (o)
22. (o)
23. (d)
24.  (b)
25. (b)
26. (a)
27. (¢)
28. (¢

29.

30.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

1163 //

(©)
(©)
(b)
(©)
(©)
(b)
(©)
(b)
(a)
(b)
(a)
(2)
(a)
(©)

1_
g
0

2
NE

(b)
(d)

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

-1

1

(c)

(©)
(a)
(a)
(d)
(2)
(a)
(©)
(a)
(2)
(d)

dy
then x



APPLICATIONS OF DERIVATIVE

A. Multiple Choice Questions (MCQ)

The slope of tangent to the curve
x:2(9—2sin26) and y=(I—-cos6) at
O=m/41s

(@) ~2-1 ) 1/2

© 2+1 d —2-1
What is the point on the curve
x=a(0-sin6), y=a(l-cosb) at
which the tangent is parallel to x-axis.
(a) (am,2a) (b) (7, a)

() (an, a) (d) None of these

Find the open interval in which

f(x)=x"",x>0 is decreasing.

@ (=e) () (&)
() (—e, e) (d) None of these

Find the interval in which the function

Inx o .
y=—>,x>0 is increasing.
X

(@) (-, e) (b) (0,)

© (0, e) (d) None of these

Write the set of values of x for which the

function f(x)=sinx—x is increasing.

(@ x> b) x<=
2

T
2
© ¢ (d) None of these
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For which values of x, f(x)=5-6x is

increasing.
(@) VxeR
(b) never increasing

© x>6
(d) None of these

What is the value of a for which the

. 1.
function f(x)= as1nx+§s1n 3x has an

T
extremum at X = g?

(a) 2 (b) 3
() 1 (d) None of these

What is the rate of change of the area of a
circle with respect to its radius?

(@ 2n ®) 2
© 2mr d o

A ballon which always remains spherical

. . 3
has a variable diameter 5(2)6 +3). What

is the rate of change of volume w.r.t. x?
(a) g(Zx +3)°
(b) 2>n(2x+3)

© 27775(2)&3)2

(d) None of these



10.

11.

12.

13.

14.

15.

16.

What is the equation of the normal to the
curve y=+/x at (1/4,1/2)?

(a) 4x+y-3=0

(b) 4x+4y-3=0

(¢) x+4y-3=0

(d) None of these

Write the equation of the tangent to the
curve y = |x| at the point (-2, 2).

(@ x-y=0 (b)
(c) 2x+y=0 (d)

x+y=0
x+2y=0

If the tangent to the curve x=at’,y=2at

is perpendicular to x-axis then what is the
point of contact ?

(@ (1, 1) (b)
(¢) (0,0 (d)

Find equation of normal to the curve

2,2)
None of these

y=sinx at (0, 0).
(@ x+y=0 (b)
() y-x=0 (d)

x—y=0
None of these
For which value of x the function
f(x) =3x" —x+3 is minimum ?

(@) 1/4 (b) 1/5

(c) 1/6 (d) None of these

For which value of x the function
f(x):4—x—x2 is maximum ?
(a) 112 (b) -1/2
(c) 173 (d) None of these

Mention the values of x for which

f(x)=x"-12x is increasing
(@) (-, -2)
(b) (—2, oo)

(¢) (—oo, —Z)U(Z, oo)
(d) None of these

17.

18.

19.

20.

21.

22.

23.
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Write the maximum value of y = x° in the
interval [1, 5].

(a) 3224 (b) 3225

(c) 3235 (d) None of these

What is the slope of normal to the curve
2y=3-x>at(l, 1)

(a) 1 (b)y -1
(c) 2 (d) None of these

Find approximately the difference between
the volumes of two cubes of sides 4cm and
4.03cm.

(a) 1.42 cubic cm

(b) 1.43 cubic cm

(c) 1.44 cubic cm

(d) None of these

Write the set of parts where the function
f (x) =x’ has relative extrema.

(a) atx=6

(b) atx=5

(c) no relative maxima of the function
(d) None of these

The slope of tangent to the curve
y=+/3sinx+cosx at (1/3,2)

(@ 1 (b) 0

© 2 (d) None of these

For what value of x the function
f(x)=3-2x maximum ?

(@ 1 (b) 2

¢ 0 (d) None of these
What is the radius of the sphere if the rate

of increasing of its volume 1s twice that of
the surface area ?

(@ 3
() 5

(b) 4
(d) None of these



24.

25.

26.

27.

28.

29.

A o

If the rate of increase of the perimeter of a
square is 3 then what is the rate of increase
of its side ?

(a) 43 (b)
() —4/3 ()

If y=kis a tangent to the circle x* + y* =1
thenk=__

3/4

None of these

(b) +2
(d) +4

Derivative of f(x) is x(x—1) then it

(@ 41
() 43

increases for

30.

31.

32.

33.

34.

If 4x=2y-3,dy=0.5then gx=__

(a) 12 (b)y 1/4

(c) 1/6 (d 1/8

The function f(x)=sin®x+cos’x
increases in the internal

(@) (0, m/8)

(b) (n /4,m/ 2)

(¢) (3m/8,51/8)

(d) (5m/8,3n/4)

The greatest value of f(x)=xe™ in
(0, ) is

(a O (b) /e

(c) -e (d) None of these
f(x)=a-(x —3)89 then greatest value of
f (x) isatx=__

(@ 3

(b) a

(c) no maximum value

(d) none of these

f(x)=logx—tan™ x increases in the
interval

@ (=0} () (0,)

(©) (—00,00) (d) None of these

ANSWER KEYS

(@ 0<x<l

®) 0<x<1

© 0<x<l

(d x>land x<0

The function f (x) =cosx is decreasing
on

(@ (m3n/2) (b) (0,7/2)

(c) (3n/2, 27[) (d) (n/2, 315/2)
For the curve y=xe* the point of
minimum is

(a) x=0 (b) x=-1

(c) x=1 (d x=e

If y=x*,x=10, dx=0.1 then dy =

(a 1 (b) 2

(¢) 3 (d 4

(b) 8. (¢ 15.
(a) 9. (¢ 16.
(b) 10. (b) 17.
(c) 11. (b) 18.
() 12. (¢) 19.
(c) 13. (a) 20.
(a) 14. (¢) 21.

(b)
(©)
(b)
(a)
(©)
(c)
(b)

1166 //

22. (c) 29. (b)
23. (b) 30. (b)
24, (b) 31, (b)
25. (a) 32. (b)
26. (d) 33, (a)
27. (b) 34, (b)
28. (b)



10.

Long Answer Type Questions

Show that 2sin x+tanx>3x, for all
xe(O,n/2).

Find the approximate value of ¢/g3 .

Find the local maximum and local
minimum of the function f (x)zsinx

—cosx, 0<x<2m.

Find the equation of tangent to the parabola

y* =4ax at the point (atz, 2at) )

Show that the two curves x* —3xy’ =a

and 3x’y—y’ =b where a and b are
constants intersect orthogonally.

Find the maximum and minimum value of

1
x+—.
X

Determine the points of extreme values on
the following curve

y3 =(x—1)2 (x+2)

The whole surface of a cone is given. Prove
that its volume is maximum when semi

.1
vertical angle is sin 15

Show that the minimum distance of a point
2 2
on the curve x_2+7 =1 from the origin

S g+b.

Prove that the sum of the cubes of the
intercepts on the coordinate axes of any

tangent to the curve x** +y"* =4’ isa

constant.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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Show that the sum of the x-intercept and
y-intercept of any tangent to the curve

\/; + \/; = \/; is a constant.

Show that the length of the portion of the

tangent to the curve x*°+j)°° =4
intercepted between the axes is a constant.

Find the equation of the normal to the curve

: T
given by x=cos’ 0,y =sin’ 0 at GZZ'

Find the point on the curve j*—x*+

2x—1=0 where the tangent is parallel to
X-axis.

Show that the tangent to the curve
y=x>+3x-2 at (1, 2) is parallel to the

tangent at (—1, 1) to the curve y = x* +2x.

Show that the curves y=2* and y=5"

In5/2
: tan™ | ————
intersect at an angle L +In2In 5}

Find the altitude of the right circular
cylinder of maximum volume that can be
inscribed within a sphere of radius R.

Show that the semi vertical angle of a cone
of given slant height o' /2 when its

volume is maximum.

2
ex
Prove that for all real x,e<—-.
x

Find two numbers x and y whose sum is

15 such that x)* is maximum.

Find the interval where Y =sinx—cosx

x€[0, 2n] is increasing.



22.

23.

24.

Find the maximum value of 75

y=(1+cosx)sinx,x [0,3n/4]

Find the maximum value of
£(x)=(1/x). 26.
If a is +ve then find the maximum value

a+x 7

of o

Find the maximum value of f(x) =
x"*, x>0 and show that o > e.

If y=alnx+6x’+x has extremum at
x =—1 and x =2 then find the values of a

and b.

Find the approximate value of (26.9)1/3 :

ANSWER HINTS

f(x)=2sinx+tanx-3x = f'(x)=2cosx
+sec’ x—3

f"(x)=-2sinx+2sec’ x tanx = —2sin x

_ 3
(—1+ 13 j=—2sinx(—l CO38 x}
cos’ x cos’ x

In (0,n/2),0<cos’x<1 = f"(x)>0

= f'(x) is an increasing function 5
= /"(x)>/(0)

= 2cosx+sec’ x=3>0

= f'(x)>0= f(x) is an increasing
function. = f'(x)> £(0)

= 2sinx+tanx—-3x>0
= 2sinx+tanx > 3x

Let y:%:y+dy:\6/x+dx
:>\6/;+%x_5/6dx=\6/x+dx

when x =64, dx=—1 we have

oa +%(64)5/6(—1)=(’/m

1168 //

- 2—1(26)’5/6 - 463
6
:2—%.25 =463

:2—&:%:2—0.0005:&/@

—1.995 =463
Let f(x)=sinx—cosx= f'(x)=cosx+sinx
For maximum
f'(x)=0=>cosx+sinx=0
= sinx=—cosx = tanx =—1
N

4’ 4
f"(x)—sinx+cosx

Atx=%nf"(X)=x/§

n
ARG
. 3n
so f (x) has local maximum at x =7
. T
and local minimum at e



The given curve is y* =4ax (1)

dy 2a
On differentiating i = 7

ﬂ} _!
dx (at2,2at) t

Equation of tangent at (at2,2at) is
y—2at:1(x—at2)
t

The two curves are x° —3xy> =0(1)

3x’y—y’ =b (2)
Differentiating eqn. (1)

3x* —3y° —6xy Q:O
dx

2 2
Ay _x -y dy
dx 2xy dx (x11)

2 2
_MN TN

=m
leyl 1 (3)

Differentiating eqn. (2)

dy dy
6xy+3x1==-3y* =L =0
4 dx Y dx

dy _ —2xy

dx x*—y

2 2
- -2
Now m,-m, = aiiapd X XIylz =-1
2ay x5 -y

= curves cut orthogonally.

. 1 dy
The functionis y=x+—=—
X dx
2
:l_iz:le
X X
2
Q:ij 1:O:>x2:1:x:irl

2
dx X
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when x=1=y=2
when x=-1=y=-2

So 2 extreme values are 2 and —2
The given curve is y° = (x—l)2 (x+2)

d
on differentiating, 3y’ d_)); =2(x-1)

(x+2)+(x—1)2
z(x—l)[2x+4+x—l]
:3(x—1)(x+1)

dy (x—1)(x+1)

dx y

d
For extremum Do
dx

(x—1)(x+1)

2

y

= =0=>x=-1,1

when x=1= )’ =0=y=0

when x=-1 )" =4= y=34=2""

The points of extremum are (1, 0) and
(_1’22/3)

Let r be the radius of the base and h be the
height, 1 is the slant height, s be the total
surface area and v is the volume of the case.

A

&

B (@)

C

P=r+h*=n=0I-r

PN FENRERNU Sy SN R

3

S = 1l +



:gﬂjl"z 2 2 r
TTr
2
I P (s—nrz) —nr
>V =—T7r 2 2
9 Ty
S

= E(SF2 - 2nr4)

For maximum or minimum value of v,

=Ss—4mt=0=r=A/s/4n

For r:\/S/41td

2V2 4
dr

SO 12 Or v ¢s maximum when

r=+s/4n

Here s =l + r? = 4nr® = el + 70r?

Swl=3m’=1=3r=r/l=1/3

. 1 .1
sino=—=o=sin —
3 3

2 2
is —+—=1
Eqn of the curve is LI (1)

Let P(asecd,bcosecd) be any point on

the curve.

Let S = Distance of P from origin

= \/a2 sec’ ¢+ b’ cosec’d

ds _a’sec’ ptan ¢ —b’ cosec’d+cot ¢
do \/a2 sec’ ¢+b” cosec’d

1170 7/

=——5"<0 12.
9

Taking j—j):O:az sec’ ¢ tan — b’

cosec’hpcoth =0

On simplifying tan¢ =

Vb _ sing_~b
Ja ~cosd a

:>sin¢_cos¢_\/sin2¢+cosz¢_ 1
N Ja+b “Ja+b

Va+b’ a+b
NJa+b SeC(I)_\/a+b
Jb Ja

Then put the values of sec¢ and cosecd

sin =

= cosecd =

m

s = \/(12 sec’ d+b’ cosec’d

The given curve is x*°y*? =4 €))

Differentiating (1) & (2)

%x—ln +2y71/3ﬂ: 0
3 dx

dy y1/3

o] -2
ow 1/3
dx (xl’yl)

1

Equation of tangent at (xl, yl) is

Let P intersects x-axis at A and y-axis at
B.

A(x11/3a2/390)B(O,ylmjam)

A =24*? which is a constant.



13.

14.

15.

x =cos’ 9:ﬁ=—3coszesin9
do

y=sin’ 0= — b Y _ 3sin> 0 cos 0

dy _ X sin? Ocos O jﬂ} _
dx —Xcos” Osin®  dx

£:>X_ 1 y
4 22’

Slope of normal = 1

when 0=

Eqn. of normal at [ms ﬁ] with
slope 1 is

_ﬁzl( 2fj:x y=0

The eqn. of the curve is

Y —x*+2x-1=0

d
on differentiating 2yd—z —2x+2=0

dx y
— x=1 when x=1 then y=0

y=2"(1) y=5"(2
Point of intersection (1) and (2) is (0,1)
Slope of tangent of curve (1) is

2" ln2=d—y
dx

ﬂ} =5"In5=In5=m,
dx o

11717/

Let 9 is the angle between the curves

In5-1In2
|+In5In2

In5/2

= tan0 = =
|+In5In2

Let R is the radius of the sphere.
Let ABCD be the inscribed cylynder.

Let 2x be the radius of the base and 2y be
the height of the cylinder.

A D
R/ 1y

X
B C

Here R2=x2+y2:>x2:R2—y2
Let V be the volume of the cylinder

V=7tx2y=n(R2—y2)y

=n(R*y-»’)

Z_;—ndiy[zey v ]=r[R-3)]
2

%=n(—6y)=—6ny

For maximum

Z;_o:m[}az 392 ]=0

=R -3y’ =0=3y" =R’

LR R
yi=ger=g

2
d—j} - 6a <o
dy y:R/\/E \/g
For maximum volume altitude of the
2R

cylinder =2y = ﬁ



18.

Let ABC be a cone whose radius of the
base is x and height is y. Let ] is the
slant height which is constant.

y2 +x2 =
=>x =y
Volume of the cone

:%nxzyzén(lz —yz)y

=%n<lzy—y3)

dy dy’
dv
For maximum or minimum 5 =0

:%n(lz ~3)y’)=0=1"-3y =0

3 V3
when N then & NE]

[

— J/ is maximum when V = NE

Let ¢ is the semivertical angle of the cone.

tan6=£=\/§ i/i=\/§:>9=tan’1\/§
y o BB
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xz

2 2 ~2
_xe 2x—e" 2x

e '
f(x):xzjf(x)_ e
2xe” (x*=1) 2¢° (x*-1
g )26

- 2¢" ()(3:2 —1) o
X
=x=x1
4 _ 2 _
) 2] 2x 34(x )] e

For x =11, f"(x)> 0 so the function has

minimum at y =+]

minimum value of f(x)=e

X2

e
=>e<

2
X

Let f(x)=sinx—cosx= f'(x)=cosx+sinx
For increasing

f'(x)>0=> cosx+sinx>0=sinx>cosx

= tanx > -1

:lnyzln(lJ =xIn(1/x)

X
:x(lnl—lnx)z—xlnx

( Inl= O)



d d 1 d’y
when X =— then —5- is —ve
e d.

x
1
:lﬂz—[—x.lwtlnx}:—wrlnx So y is maximum at X =—
v dx X e
dy maximum value of f(x)= (e)l/e
:d—z—y[lnx—l]
X

27. Le‘[y_—xl/3:>y+dy=(x+dx)l/3
dzy dy Y
_—_[lnx_l]+_

dx®  dx X = x' +%x_2/3dx =y+dy
For maximum or minimum take Let x =27, dx=-0.1
v _y Now (269)" =(27-0.)" =27 +—__+0.1
dx 3(27)
a_ | 13 0.1
>hx=-1=2>x=¢ =— = (26.9) =3—2—7=3—0.003=2.997
e
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ADDENDUM

If the tangent at each point of the curve

2
y=§x3—2ax2+2x+5 makes an acute

angle with the +ve direction of x-axis then
(@ ax1 (b)
(©) a<-1 (d)
Tangent are drawn from the origin to the

—-1<a<l

None of these

curve y=sinx their part of contact lie on
the curve

(a) x2y2 :x2 +y2 (b) x2y2 :x2 _y2

© ¥y =y-x (d

Number of possible tangents to the curve

None of these

y=cos(x+y) —3n < x<3n thatare parallel
to the line x+2y=0 is
(@ 1 (b)y 2

(c) 3 (d 4
The equation of tangent to the curve

!
x’sin—, x#0
y= X

at origin is
0 ,x=0 8
(@ x=0 (b)y x=y
(c) y=0 (d) None of these

The angle between the tangents at those

points on the curve y =(x+1)(x—3) where
it meets x-axis is

(a) +tan™ [%5] (b) +tan™' (%)

(© =

The two tangents to the curve

(d) None of these

NG

ax’ +2hxy+by* =1, g>0 at the points
where it crosses x-axis are

(a) parallel (b))
(©) g (d) None of these

10.

I1.
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The function f(x)=cot™' x+x increases

in the interval
(@) (I,») (b)
(¢) (~o0, ) (d)

. sin x . ..
The function S =f (x ) is decreasing in

the mterval

o (39
o (39

The function f(x)=

(d) None of these

—_

n(n+x) <
(

n(e+x)

—

(a) increasing on (0,)

(b) decreasing on (0,%)

(c) increasing on (0,m/e), decreasing
on (1/e, o)

(d) decreasing (0, n/e), increasing on
(n/e,)

f(x)zcot’l[g(x)J where g(x) is an
increasing function for g<x<gx. Then
f(x) is

(a) increasing in (0,7)
(b) decreasing in (0,n)
(c) increasing in (0,n/2) and
decreasing in (n/2, rt)

(d) None of these

The tangent to the curve 3xy> —2x*y =1 at

(1, 1) meets the curve again at
(a) (-16/5,-1/2) (b) (16/5,-1/20)
(¢) (=16/5,1/20) (d) None of these



12.

13.

14.

15.

16.

17.

If the tangent to a parabola y* = 8x makes

T, .
an angle 1 with the st. line y =3x+5 then

the part of contact is

e (4
© 32 @

Any tangent to the curve y=3x" +5x+3

None of these

(a) is it to x-axis
(b) isittoy axis
(c) makes an acute angle with x-axis

(d) makes an obtuse angle with x-axis

If the normal to the curve y = f(x) at the

3
point (3, 4) makes an angle i with +ve

4
x-axis equals to

(a) -1 (b) 3/4
(c) 473 d 1

If the line ax+by+c¢=0 is a normal to the

curve xy =1 then

(@ a>0,b>0 (b) a>0,b<0

(c) a<0,b<0 (d) None of these

The point on the curve 9y* = x°, where the

normal to the curve makes equal intercepts
with the axes is

None of these

© (43

. X
The line —+%=1 touches the curve
a

y=be™* at the point
(@) (-a, ba) (b) (a, ab)
(c) (a,bla) (d) None of these

18.

19.

20.

21.

22.
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xsinE x>0
ir S(x)=1 %

0, x=0

then in the

interval (0, 1) f'(x) vanishes at

(a) exactly one point

(b) exactly 2 points

(c) atno part

(d) infinite number of parts

The tangent of the portion of the tangent
at any point on the curve x=g4c0s’°0,
y=asin’® intercepted between the
coordiante axis is

(a) a (b) 2a

(c) 3a (d) None of these

The length of the | ,» from the origin to
the tangent to the curve y =¢*** drawn at
the point x =0 is

4 3
@ 7 ®) 77
(©) % (d) None of these

f(x)=1+[cosx]x, O<x£§

(a) has a minimum 0
(b) has a maximum 2

(c) is continuous in [0, 2]

(d) is not differentiable at x =§
f(x)=|x|+|x—1]+|x-2| then

(@)  f(x) has minima at x=1
(b)  f(x) has maxima at x =1

(¢) f(x) has neither maxima nor
minima at x=1
(d) None of these



24.

25.

26.

27.

28.

/(%)

- 1+ xtanx’
(a)  f(x) hasexactly one part of minima

(b)  f(x) hasexactly one part of maxima

30.

()  f(x) is increaing in (O,gj
T

(d)  f(x) isdecreasing in [O’EJ

31.
f(x)=asecx—btanx,a>b>0 minimum
value of f(x) is
@ a+p ®) 2 -p
(©  Ja*+p? (d)  Ja*-p?
If f(x)=cosx+a’x+b is an increasing
function v values of x then 32.
(@) ae[-11]
(b) ae(—o0,~1)U[l,»]
(c) ae[-1,]
(d) ae[-x1]
The function f(x)=logx- 2 is

2+x 33.

increasing in the interval
(@ (= 0) (b) (0, )
(c) (-=,1) (d) None of these
logx—tan~' x increases in the interval
(@ (-0 (b) (0, )
(c) (o0, ) (d) None of these

34.

y=x3(x—2)2 then the values of x for

which y increases are

(a) x<§orx>3 (b) §<x<2

6
(c) x< 3orx> 2 (d) None of these

11176 1/

X 0 29.
xe (O,Ej then

The function f(x)=x"" is increasing in

the interval

@ (e) b) (0.

(c) (-e,e) (d) None of these
The function f(x)=x-log(l+x),x>-1

is increasing in the internal
(@) (0,) (b) (L0)
(©) (—oo, 0)

The range of values of x for which the

(d) None of these

X

function /(%) x>0,x#1 may be

- log x

decreasing is
(@ (0,¢) (b)
(c) (0,e)-{1}

g(x)=f(x)+f(1-x) and f"(x)<0 for
0<x<1 then

(e.0)

(d) None of these

(a) g(x) increases in (—0,1/2)
(b)  g(x)decreases in (1/2,)

(c) g(x) increases in (0, 1/2)
(d) None of these

f(x)=sinx+cosx defined in [0,27] then
S ().

(a) increases in (n/4,7/2)

(b) decreases in (n/4, 5n/4)

(c) increase in (0,m/4)U(5n/4,2n)
(d) decrease in [n/6,5n/6]

f(x)=a—(x- 3)89 then greatest value of

f(x)isatx=__
(a) 3
(b) a

(c) no maximum value
(d) None of these



35.

36.

37.

38.

If y=alogx+bx’+x has its extreme

values at x=1,x=2 then the values of a
and b are

-1, 4
:—’b:—
(@) a=-b=7
-9 -1
:—,b:—
(b) a=7 P
4 -1
:—’b:—

(d) None of these

For the function f(x)=x+1/x

(@) x=1 is a part of maximum

(b) x=-1 is apart of minimum

(¢) neither maximum nor minimum
(d) maximum value < minimum value

If xz=1 where x>0 then the least value
of x+z 1s

(@ 1 (b) 3
(c) 2 (d) None of these
2
When Q=0,d—f=0 at x=a then we
dx dx

dxy
e T dx*
ascertain the existence of parts of
extremum.

have to obtain and so on to

, Ldy o dy
- 20X -0
For a function y = f(x) if el
at a part x=a then
(a) »y must be maximum at x=a
(b) minimum at x=a

(c) »y may not have a maximum or
minimum at x=a

(d) It is a constant function

39.

40.

41.

42.

43.

177 7/

The greatest value of the function
f(x)=xe™ in [0, =) is

(@ O
(b) /e
(c) —e

(d) None of these

The greatest value of y=x(x-1)" is

(@ 0
(b) 427
(c) 4

(d) None of these

The shortest distance of the part (0,0) from
the curve

y=%(€" +e) is

(a) 2
(b) 1
(c) 3

(d) None of these

On the interval [0, 1] the function

x(1- x)75 takes its maximum value at the

part
() 0 (b) 1/4
@) 12 d 173

The function  f(x)=sinx+cos’x

increases in the interval

(@ (0,7m/8)

(b) (n/4,71/2)
(c) (3n/8,51/8)
(d) (5n/8,3n/4)



10.

11.

(b)
(b)
(©)
(©)
(b)
(@)
(©)
(b)
(b)
(b)
(a)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

(©)
(©)
(d)
(b)
(a)
(d)
(d)
(a)
(b)
(a)
(a)

ANSWER HINTS

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

1178 1/

(b)
(b)
(a)
(d)
(a)
(a)
(d)
(b)
(©)
(d)
(c)

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(a)
(b)
(d)
(©)
(©)
(b)
(b)
(b)
(b)
(b)



INTEGRATION

Multiple Choice Questions (MCQ)

i 2—sin0
1 do =
Value of ;’;2 Og(2+sin9j — 5.
(a 1 (b)y O
(c) 2 (d) None of these

1000

Value of J. e Py =

0

(a) 1000 (b) 1000e
(c) 1000 (e—1) (d) None of these
If f(x):
sinx+sin2x+sin3x sin2x sin3x
3+4sinx 3 4sin x
1+sinx sin x 1
/2
then value of If(x)dxz
0
(a) 2/3 (b)y 1/3
(c) 4/3 (d 573
J~ dx _ 7
xi-x°
-1, [1-+1-%°
—In| ——— [+ C
@ 73 {1+\/1—x3]

L[l | o
®) 3 1+41-%°
3

BN EA Rt
(C) 3 1_ 1_x3

(d) None of these

11179 1/

J- dx 3
x{(log x)2 + 25}
—tan” | —logx |+C
GV (5 g j
tan”' [llo xj +C
(b) 5 08
|
(c) gtan (logx+C)
(d) None of these
3+cosx+tan’ x
J. - dx =
2x+sinx+tanx
(a) log(sinx+tan x)+c
(b) log(2x+tanx)+c
(¢) log(2x+sinx+tanx)+c
(d) None of these
J- Sin X —COS X o™ cos x d =
\1—sin2x
() e ®) et
(c) sinvteosy L o (d) None of these

(a)

(©)

5% .5%dx =
55" 5
+cC +c
sy ® sy
5%
(In 5)2 +¢  (d) None of these



10.

11.

12.

13.

14.

Antiderivative of 92" 4 , is

2%

¥ b) —+
@ 2+ () e
2"
©) (in2)2 TC¢ (d) None of these
J' CO't X dx =
Insin x
(@ Insinx+c
(b) In(Insinx)+c
(©) Incotx+c
(d) None of these

J- dx
cos’ xsin® x

(@) tanx-—cotx+c
(b) cotx—tanx+c
(¢) cotx+tanx+c
(d) None of these
n/4
J‘ cos’ x sin” x dx = -
—n/4
(@ 1 (b) 2
(¢ 0 (d) None of these

What is the value of

I%[f(x)]dx—%“f(x)dx}

@ f (x) +c (b) ¢

(© f'(x)+c (d) None of these
¢ dx

Value of _[ 1+

(@ = (b)) 2n

© m/2 d n/4

15.

16.

17.

18.

19.

20.

21.

/180 //

If 1 is an even function and

Jf(f)dtzi then find jf(x)dx

2
(@) 2 (b) 3
(c) 3 (d -2
2 2
J-cot X (Zsosec xdx _
X
l +c b —l +c
@ b)
(c) x+c (d) None of these

O

(a) a’sin™ £+c (b) asin™ £+c
a a
(c) sin’ §+ ¢ (d) None of these
I 1+1/x*
x—1/x+4 -
(a) 1n(n—1/x+4)+c
(b) 1n(x—1/x)+c
(¢) In(x+1/x+c)+c
(d) None of these
Value of _[ e cos xdx + I e'sinxdx=__
() e'sinx+c (b) e'cosx+c
(c) e'sinx+c (d) None of these
J‘eln(coseczxfcot2 x)dx _
(@) —x+c b)) x+c
2
(c) x 5 +c (d) None of these
[2ra~ax =
(@ —x+c (b) x+c
2
(c) x B +c (d) None of these



22.

23.

24.

25.

26.

27.

28.

29.

Iexz 2xdx=__

(a) e +c (b) e +c
(c) €+c (d) None of these
nf sin’ xcosx dx=___

@@ o0 b) 1

() 2 (d 3

HJ‘ (x*sinx’ + xcosx’)dx=__
(@) 1 (b) 2

() 0 (d 4

nj sin’ xcos ~dx=

—n/2 2

(@ 1 (b) -1

() 0 (d 2

I 2ydy + J 2ydy=___

(a) 2 (b) 1

© -1 @ o0

If [ f(t)dt =2, [+(4)du=-1 then

I f (x) dx=__

(@) 2 (b) -2

(¢ 3 (d -3

Value of %2:[0(364 +5x° )2 de=____

(a) 2 (b) 3

¢ 0 (d) None of these
j |x| dx=___

(a 1 (b) 2

(c) -1 (d) None of these

30.

31.

32.

33.

34.

35.

/181 1/

3 3
Value of J.tal'li1 xdx + J‘ COt71 xdx =
1 1

Ll b L
@ O
gy 3
© 2n @ 3
Jloge"dx=
(a) x?"'c (b) x+c

(©) T+ c (d) None of these

J |x - 2| dx =
(a) 2 (b) 2
(c) 3 (d) None of these

[ S——

1 1
sin? xdx + J.cosz tdt — I dr =
0 0

(a 1 (b 0
(d) None of these

If '[f(l—x)dx = 2 then value of

0

1/2

[f2f)de=___
() -l ® 1
(© 2 ) -2
I x cdx=__
(x3+1)
-1

@ (x 1)
_
® o(x 1)
-1 1
2+ 3
©  6(x+1) 9(x*+1)
(d) None of these

+cC




36. J.sec4 xcosec’xdx

(a)

(b)

(©)

(d)

37. If f(x) is an even function then Jf(t)dt
0

1S

tan® x+2tan x —cotx + ¢

tan® x

2
tan” x

2
tan” x

(@)
(b)
(©)

3n/2

38 I [sinx]dx:_

/2

(a)
(c)

1. (b)
(c)
(b)
(a)
(a)
(b)
(a)
(b)
(c)
10. (b)
11. (a)

o ® N kWD

odd function

even function

a la

(b)
(d)

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

+2tanx—cotx+c

+tanx—cotx+c

+2tanx—cotx+c

neither even nor odd
(d) None of these

s

2
None of these

39.

40.

41.

42.

(a)
(b)

(©)
(d)

n n+(1+\/5+ 3+...+\/Z)
n\/Z—(1+x/§+\/§+...+x/;)
—n\/;+(1+\/§+ 3+...+\/Z)

None of these

E[Jﬂdﬁ_

(a)
(c)

2 (b)
-2 (d)

@ 2-42 (b)
© V2-1 (d)
j [x] dx=__

(@ 0 (b)
() -1 (d)

ANSWER KEYS

(©)
(b)
(©)
(b)
(a)
(a)
(©)
(a)
(b)
(a)
(a)

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

/1182 1/

(a)
(©)
(©)
(b)
(©)
(©)
(2)
(b)
(2)
(b)
(b)

34.
35.
36.
37.
38.
39.
40.
41.
42.

2+42
—J2-3+5

1
None of these

(b)
(©)
(b)
(2)
(b)
(b)
(2)
(d)
(©)



Long Answer Type Questions

2

4

x
8—3x]d a4
Jlo=sger o e
_[ sin® x — cos® x g Ax? — x+3
1-2sin” xcos” x 17. .[(x_l)(x2+1)dx

5 2x(1+sin x)

Evaluate J Trcosx & 18 [V3+2x—x" dx

1 3d
Ifdx 19. J‘%
sin x +sin 2x x —x"=-2
Ix —3x+1 J‘ dx
20. -
0 2—sinx

nJ/_3 1 " 21. J.(xz—2x+7).\/x+l dx
61+ 3/cot x

22. Ie" cosx dx

]5 xsin x i
01+0052x 23. Isecx tanx Vtan’—3 dx
jlog 1+x J- dx
) 1+ 24 N7 +4x+x°
x2 sin® x + cos x) 2x+5
o 25, J(Hz)m dx
J~2smx+3cosx
3sinx+4cosx d
X
26. j3ex_1

I dx
BN
(x—2)V3x" —16x+24 27. [ cosx'dx

COS X

— = d
Isin2x+sinx * 8 J. x+12exdx
: (x+2)
jx3 cos® x dx
J’ : dx e —e +x
2sinx+cosx+3
J- sin x Jx
Ixz(sin“x+cos4 x) dx 30. sin (o +P)

/183 //



31.

32.

33.

34.

35.

1 1
J.{logx - (logx)2 }dx

I dx
(1+x)m

1

Ilog 1+x
0 1+x°

/2
" cos x dx

5 (2+sinx)(3+sinx)

7
dx
!Vx+2+ﬁx—2

36.

37.

38.

39.

40.

/2
" Jtan x

dx
J‘\/‘[anx+ cotx

/2
" dx

dx
a’ cos® x+b*sin’ x

0

n/4
j log (1+ tan x) dx

0

/4 .
XSIn xCoS x
I dx

. 4 4
0 SiIn xX+CO0S Xx

cosx dx

}[ \J1=2sin’ x

ANSWER HINTS

|8 3 | &—3x when x<8/3
—23x| =
3x—8 when x>8/3

8/3

“8 3x|dx—“8 3x|dx+_“8 3x|dx

8/3

:8j3(8—3x)dx+ j. (3x—8)dx

0 8/3

Then simplify

dx

J- sin® x —cos® x
1—2sin? xcos® x

dx

J. (sin4 x+cos” x)(sin4 x—cos’ x)

< 2 2
1-2sin” xcos” x

(sin4 x+cos? x) (sin2 x—cos’ x)

(sin2 X+ cos? x)
I — 5 dx
1-2sin” xcos” x

/1184 1/

dx

J. (sin4 x+cos’ x)(—cos 2x)

=2 2
1-2sin” xcos” x

[(sin2 x+cos’ x)z —2sin’® xcos’ x}(—cos Zx)
= I — 5 dx
1-2sin" xcos” x

=J.—cos2xdx=—

1—2sin? 2 — 2
( sin” x cos x)( cos2x) i

(1 —2sin® x cos? x)

sin 2x

X

jﬁ 2x(1+sinx)
? l+cos’x

T

.7'5 2xsin x

J.1+cos x 2 1+cos’x

2x sinx

dx

=0+2
-[l+cos X

2x
" 1+cos>

is an odd function and

2xsinx | ]
>— is an even function
1+cos™ x




¢ xsinx dx
_ g2 A
-([1+cos2x (D)
I xsinx

01+(:os x

]‘« sm J« smx
. 1+cos’ x( < 1+cos’ x

T . T .
Tsin x xsin x
l:J. > dx—j >
o L+cos” x o L+cos” x

Insmx dx
< 1+ cos® x
:2I=n'|.ﬂdx

Ol+coszx

Putting cosx = ¢ = sin xdx = —dt
we can set I. Then put the value of I in
equation (4)

Let]:J. dx _J dx

sinx+sin2x ¥ sinx-+2sinxcosx

dx 3 J~ sinx dx

J‘sinx(1+2c0sx) Jsin? x(1+2cosx)

_ J-( sinx dx I

1—cos® x)(1+ 2cosx)

Let t=cosx= —df =sinx dx

—dt

:I(1+t)(1—t)(1+2t)

Then apply method of partial fraction

J~x2—3x+l I —x* +3x— 1

N/ N

:_J~ —x? +3x 2+1 I

:_I(l—x;);(ix—z)dx

/185 1/

——Iﬂdx+jﬂ

= —{%Vl—xz +%sinl x}

2 3
Kt et

then integrate

nJ/} ftJ/.3 m "
n/61+\/cotx J6 Vsin x +3/cos x (1

. 4sin(76[+§—xj
I= J. dx

Y ulsin| T+ —x |+ alcos| T+ T
6 3 6 3

/3
B T] Y cos x dx

7r,()(‘/czosx +4/sinx 2)
Adding (1) and (2)
n/3
- J- smx+\/cosxd =Idx

6 Jcosx +sinx 76

Then simplify
1

log 1 + x
_[ X when
0

1+ x2
x=tan0 = dx =sec’ 0 dO

let X=0=>1tan6=0=06=0
x=0=tan0=1=0=n/4
" log(1+tan )

= | ————=sec’ 0d0
o l+tan" 0

/4

= I log(1+tan6)d0
0

/4

I= J.log[l+tan(n/4—9)]d9
0



10.

/4
= '[ log[l +
0

= T log 2
1+tan6

/4

=1og2jde—1
0

1—tan6}a]e
1+tan©

n/4 n/4
}: [ 1og2d0~ [ log(1+1an6)d0

0 0

2] = log2(9)n/4 =§log2

12.

I = glog 2
Ixz (sin4 x+cos’ x)dx

. 2
= sz [(sm2 x+cos’ x) —2sin” xcos’ x)} dx

_[|

~[#|

_[|

_[|

—I(

=§Ix2dx+ljx2 cosdx dx
4 4

1—%4sin2xcoszx}dx
1.,

1——sin” 2x |dx
2

l—lZSin2 2x} dx
4

1—%(1 —cos4x)} dx

4
, cos xjdx

14.

Then apply integration by parts for the 2nd
integral.

2sin x+3cosx
= dx

3sinx+4cosx

Let 2sinx+3cosx

16.

=[(3sinx+4cosx)tan(3cosx —4sinx)

Equating coefficients of sin x and cosx
we have

/1186 //

3-4m=2 (1) 41+3m=3 (2)
18 1

,n=——

on solving 122—5 >3

J-l(3sinx+4cosx)+m(3c0sx—4sinx)d
X

3sinx+4cosx

Z:Idx+mj3cosx—4sinx

3sinx+4cosx
Take t = 3sin x + 4 cosx and integrate.

x:J- cos xdx
sinx(2cosx+1)

J- COS X
sin 2x+sin x

cosx.sin x dx
1—cos’ x)(2005x+1)

:I cOS x.8in x dx :.[
sinzx(Zcosx-I—l) (

Let cosx = —dt = sin xdx

—t dt
(1-£)(2t+1)
Then apply partial fraction.

Required integral :J.

1
J.x3 coszx=—jx32cos2 xd x
2

S

1 1
:—J.x3dx+—.|.x3 cos 2x dx
2 2

1+cos 2x

Then apply integration by parts for 2nd
integral.

I , 1 dx put

2sinx+cosx+3

) 2tanx/2 1—tan® x/2

SINY=————— COSX =———5———
1+tan”“ x/2 1+tan®x/2

Then take £ = tang




17.

18.

19.

e X _ A N B C
) (-2 D) ey ()

Then apply method of partial fraction

J- 4x* —x+3 '
-)( 1)
Resolving into partial fraction

4x* —x+3 ! Bx+c

()c—l)(x2 +1) - x—1+ x*+1

A(x2 +1)+(Bx+c)(x—1)
(x—l)(x2 +1)

= 4x° —x+3:A(x2 +1)+(Bx+c)(x—l)

Then putting x=1
coefficients of like terms.

I\/3+2x—x2dx:J.\/4—1+2x—x2dx
:.|.\/4—(x2 —2x+l) dx
= [4-(x-1) de= V2P rai

Putting s = x—1 dt=dt

Then integrate

3 2

X x°.x
jx4_x2_2dx:j(xz)2_xz_2 dx

t=x>,dt =2xdx dt /2 = xdx
I tdt/?2 2t dt
P_i—2 43712
1p0(2¢-1)+1
RECRINN
47 - —t-2
1 2t—1 dt
=— dt +
4“t2—t—2 J‘tz—t—z}
=—In(£ —1-2)+- ldtl 1
42—+ =2——
24 T 4

21.

23.

and equating

24.

25.

26.

/1187 1/

1 dt

1
:Zm(ﬁ —t—2)+2j(t_1/2)2 -9/4

Then apply the formula.
J(xz —2x+7)\/x+1 dx
Let x+1=¢dx=2tdt x=1" -1

.[[(tz _1)2 —2(F 1)+ 7:|.l‘.2t.dt

Then integrate

Isecxtan xvtanx —3 dx
:J.secxtanxxlsec2 x—1-3dx
= jsecxtanx\/secz x—4dx

then put  =secx df = secxtan xdx

J- :I dx
VT +4x+x° X2 +2x2+44+3

dx
(x+ 2)2 +3
Then proceed
2x+5
S

Let x+2=¢, dx=2tdt, x=1>-2
2(;2—2)+5
e
dx e dx
J(3ex -1) _Iex(3ex -1)

dt, e'dx =

2tdt =4

Let 3¢" =¢,3e"dx = dt/3

d
-l (fil)
B
S

t(r-1) .

then apply partial fraction.

J dt/3
t/3 t— 1

L4




27.

28.

29.

30.

31.

32.

IxQ.cosxsdx = J.x“.x5 cos x’dx
t=x",dt =5x"dx,dt/5=x"dx
dt
- Itcost—_
5

Then apply partial fraction

j x+1 dd J~x+2 lx

(x+2 x+2

—I { ]dx
x+2 x+2)

Then apply

Iex(f(x)+f'(x))dx=exf(x)+c

Ie:+e::+1dx

e'—e+x

Putt=e"—e " +x, dtz(ex+e’x+l)dx

Then integrate
J- sin x
sin (x + B)

Let t=x+B=dt

dx

=dx, x=t—p

J‘sin(t—[3) dt:JsintcosB—sinBcost

sint sint

Then integrate

I L. 12dx=I1dx— lzdx
lng (]()gx) IOgX (logx)

Integrate the 1st integral by parts and keep

the 2nd integral constant.

J‘ dx
(ler)\ll—)c2
Let x =sin® = dx = cos0d0

do

j cos0d0

(1+sin®)+1-sin’ 6

dt

34.

35.

36.

/1188 //

__[ do _j do

“Jl+sing 2tan0/2
1+tan*6/2

Then integrate

T cos xdx

0 (2+sinx)(3+sinx)

Let ¢ =sin x = df = cos xdx

x=0=r=0,x=n/2=t=1

'—.»—-

Apply partial fraction.

o ( 2+t (3+1)

7
dx
!Vx+2+dx—2

2[\/x+2 +\/x—2}[\/x—l—2—\/x—2]

JMU, :%J‘\/mﬂ/xj)dx

) -(-2)"

dx

Then integrate

T Jtan x
~tan x ++/cot x

Let [ =

_”/2 tan(7/2—x)

dx
0 \/tan(n/Z—x)+\/c0tx(n/2—x)

2 Jeotx

= dx

v Veotx ++/tanx

" Jtanx " Jeotx dx
i+ | ————
o vianx ++/cotx ) Vtanx ++/cotx

/2 n/2

21 = Idx:]——fdx

2] =

Then simplify



37.

38.

39.

/2
K dx

a’ cos® x+b*sin’ x

0

Dividing numerator and dinominator by

cos® x

Then put ¢ = tan x, df = sec” xdx

T
x:O:>t:O,x=5:>t=oo

/2
" sec? xdx

_-[a 2 4+b*tan’ x

_r:/2 dt
a’+b*+2

0
Then integrate

/4

Let I = J. 10g(1+tanx)dx

/4

= '[ log[1+tan(n/4)x]dx
0

e l—tanx
= J.log 1+
0 l+tanx
"2 sinxcosx
Let J = I—dx

. 4 4
0 SIn Xx+CO0S Xx

" (n/2-x)sin(n/2-x)cos(n/2—x)

}dx Then proceed

0 [sin(n /2 —x)]4 [cos(n /2 —x)}4

/1189 /I

21 ="

" (n/2—x)cosxsinx

0
T
2

r
8 0

T

4 . 4 X
COS X+Sm x

[
0
T
2
2
T
4

/2

J

/2

89

/2 .
sin x cos xdx J- Xxsinxcosx

cos* x+sin® x 0 sin* x +cos* x

J- sin x cos xdx
0 sin® x +cos* x

n/2 .
SInx COSX

.2 2 \? ) 2
0 (sm X+cos x) —28I” xcos” x

/2 .
J' SInx COSXx
0

1-2sin? xcos® x

sin 2x dx
1-1/2sin’ x 2x

sin2x dx
1-1/2(1-cos” 2x)

Put ¢ = cos2x,dt = —2sin” xdx

—dt /2 =sin2xdx

x=0=¢=1

when

x=m/2=t=cosnt=-1

D —dt/2  mp dt

84 ;(1+t2) 87 1+¢°

Then integrate

dx

dx



APPLICATIONS OF INTEGRALS

The area bounded by x=e",x=0,

y=0,y=11s

(@ e (b) 1

(c) e-1 (d) None of these
The area bounded by y=x,x=0 and
x=118__

(a) 1 (b) 122

(c) 2 (d) None of these

The area bounded by y=-2x,y=0,
x=land x=31s

(@) 38 (b) -8

(c) 4 (d 6

The area of trapezium bounded by the
sidesy=x,x=0,y=3,y=41s

(a) 92 (b)y 712

(c) 152 (d) None of these

The area enclosed by the curve * = x and

the straight lines x=0,y=11s

(a) 273 (b) 473
(c) 173 (d 573
The solution of a 2nd order differential
equation contains arbitrary constants.
(a) no (b)) 1
(c) 2 (d 3

’s

If o =0 thensisa _ function of t

(a) linear (b)
(c) cubic (d)

quadratic
constant

A. Multiple Choice Questions (MCQ)

10.

11.

1190 //

2

y=1,

1s not a solution of
— dx?

d
@ o=x
®) 2c=x
(c) y=x—2+1
2

(d 3x’-2y+4=0

d’y ’ dy i
(dxzj :{1"'(3}} is of

(a) 1storder, 2nd degree
(b) Istorder, 6th degree
(¢) 2nd order, 2nd degree
(d) 2nd order, 6th degree

The differential equation whose solution
is y=3x+k is

dy dy
—=3 —=k
@) dx ®) dx
dy
—=0
(©) » (d) None of these

The order of the differential equation

whose solution is y=acosx+bsinx+ce
1S

(a) 2 (b) 3

(c) 4 (d) None of these



12.

13.

14.

15.

16.

17.

Degree of the differential equation

(ﬂj“ +55 —d_Sy

dx )
(@ 3 (b) 1
(c) 2 (d) None of these

How many arbitrary constants does the
general solution of the differential equation

2

dy . .
~-=sinx+Ccosx contains ?

dx

(@ 1 (b) 2

() 3 (d) None of these

Write the solution of % =8x given y =2
when y=1.

@ y=4r-2 (O
() y=x’+2 (3

y=4x>+2
None of these

Order and degree of the differential

dy ; d’y
i — | +| —51[=0
equation ( dx} [ e .

(a) 2,8 (b) 2,1
(© 381 (d)

d2
Write the solution of p { =0
x

None of these

(@ y=cx (b)
(c) y=cx+d (d)

y=d
None of these

The differential equation whose general
solution is y=3x+k.

dy dy
@) dx (®) dx
dy
—_— = O
() o (d) None of these

18.

19.

20.

21.

22.
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Write the differential equation of the
parabola y*4x+12.

dy
_ — 2y—==0
(a)  ydx—2dx=0 (b) y

d2y
dx?

(¢) =0 (d) None of these

1
Write the particular solution of 2 3
dv 1+x
given that when x=0,y=1?
(@ y=tan'x
(b) y=tan"'x+1

() y=tan'x+2
(d) None of these

Write the differential equation whose

solution is y =™

y _ . dy _
@ dx ¢ ®) dx 4
dy
i A
(©) o (d) None of these

d
General solution of d_i =X+xyis

(@ y= ce”? (b) 1+y=ce "

() l=ce'”? (d) None of these

Form the differential equation representing

the family of curves y = Acos(A4+B).

d’y d’y
=0 b +y=0
dy
(©) =y (d) None of these

dx



23.

24.

Form the differential equation y =secx by
eliminating arbitrary constants.

dy dy

(a) E=ysecx (b) E=csecx
dy
(c) o ytanx (d) None of these

The differential equation of the family of
straight lines parallel to y-axis.

25.

26.

Write the solution of xdx+ ydy =0

(@ x*+y’=c (b) xy=c
X
(c) ; =c (d) None of these

Write the particular solution of the

equation % =sinx for which y =2 when
X=T.

(a) y=-cosx

(b) y=-cosx+l1

(c) y=-cosx+2

(d) None of these

ANSWER HINTS

(2) %=0 (b) Z—;=0
(c) _. (d) None of these
dx

(©) 8. (@

(b) 9. (0

(a) 10. (a)

(b) 11. (b)

() 2. (a)

(©) 13. (b)

(a) 14. (a)

15.

16.

17.

18.
19.
20.
21.
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(b) 22. (b)
(c) 23. (a)
(b) 24. (a)
@ 25. (a)
b) 26. (b)
(b)

(b)



10.

11.

12.

Long Answer Type Questions

Find the area enclosed by the parabola
y2 =4x and the line y=2x.

Determine the area of the region bounded
by the curve y*=x’ and the double
ordinate through (2, 0).

Show that the area bounded by the
parabolas )* =4x and x* =4y is equal
to the area bounded by the curve x* =4y

and the lines y=0,x=4.

Determine the area included between

the parabola j3*=x and the circle
x>+ > =2x.

Find the area of the region between the
curve y =cosx and y =sinx, xe[0,n/4].

Find the area of the portion of the ellipse

2 2
XY bounded by the major axes
12 16

and the double ordinate y =3.

Find the area of the smaller portion of the

circle x* + y* =4 cutoff by theline x =1.

Find the area included between the line

y =x and the parabola x* =4y.

Find the area enclosed by 2 curves given
by y* =x+1 and y* =—x+1.

Find the area of the region bounded by the
curves y=x"+2,y=x,x=0 and x=3.
Find the area bounded by the curves
y2 =8x and x’ =8y.

Find the area enclosed between the
parabola y=x’-x+2 and the line

y=x+2.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1193 //

Solve the differential equation
xsinZ dy = (ysinz—xjdx.
X X

Find the general solution of

[2 xy—x]dy—i—ydsz,

Solve the differential equation
dy

X+2y° ) ==y,

(x+27") o=y

Find the solution of
dy 2.2 2 _ |7
2x'y—= =tan(x 2xy°y(l)=,|=
y—=tan(x’y’) (1)=43

d
Find the solution of x3d—i+4x2+axy

:exsecy 1fy(1):0

Find the general solution of d—z—

ytanx—y° secx
: : y _ ey y
Find the solution of I =e (1 —e )

Find the solution of

x+y-l\dy _[x+y+l
x+y-2)dx X+y+2
Find the solution of

xdy — ydx
RO Atct gy
xdx + ydy + iy

Find the general solution of

y(x2y+ex)dx—exdy:0



23.

24.

25.

26.

2+sinx( dy
Solve — | - |= —COsSX
y+1 (dx

with y (0) =1
Find the general solution of
dy Y
x| — In| =
(&) on(2)
Find the solution of

dy _xy+y
dx xy+x

Find the solution of the differential

d .
equation xd—i=2y+x3€ with y(1)=0]

27.

28.

29.

30.

31.

32.

d
Solve xd—i =y(logy—logx+1)

y X

dcx x+1 x+1
2

e’ {=2x
dx

dy  xsinx

dx 3y° +4y
d
—y—ycotx:xy
dx

dy . T
—+2ytanx=sinx,y| — =0
dx 7 y(3j

ANSWER HINTS

Let y* =4x(1) y=2x(2)
From (1) and (2)

= 4x’ =4x = 4x(x-1)=0
=x=0,1

when x =0 then y=0

when x=1=y=2

Required area =

S — —

(\/E - 2x)dx

Then simplify

3/4
The given curve is y=x' = y=x— (1)

The area bounded by the curve and the
double ordinate through

2
(2,0)= jydx = Jx3/4dx .

0

LS}

(=4

Then simplify.

3.
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The equation of 2 parabolas are
)/2:4x(1),x2 =4y(2) solving (1) and
(2) x=0,4.

when x=0= y=0, when x=4 then
y=4.

The parts of intersection of 2 curves are
(0, 0), (4, 4).
4 x2
Required area :J.\/4x _T|dx = 16/3
0

squares unit unity.

Then simplify.

Equation of the curve is x* =4y (3)

The given line is y =0 (4)

Area bounded between curves (3) and (4)

4 4 2
X 16
=J.ydx J-TdX=? squares.
0

Hence the proof.



The given parabola is * = x (1)

g ACLD

O

The equation of the circle is
x*+y° =2x (2)
Solving (1) and (2) x? + x =2x

=x"-x=0=x=0,1

Parts of intersection are
(0,0), (1, 1), (1,-1).

Required area =2 H(\/ 2x—x" - \/;) dx}

0

/4

Required area = I (cosx —sinx)dx
0

2 2

. . . X Y
Th I —+—=1 (1
e given ellipse is T (1)

2 2
y X 9-x , 16 5
1 = = 9-
TR I Eat iy Gl
4
Required area =4J-§ 9—x"dx
0

when y=0:>x2:9:x:i3

The circle @’x* +y* =4= > =4-x*

2
Required area = ZI V4—x" dx
1

S
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Given parabola is x* =4y (1)
and the line is y =x (2)

On solving (1) and (2) x2 =4y

y
x2=4y
y=X
X

0 | (0,0)

:x(x—y):O:x:OA

Line y = x cuts the parabola at 0(0,0) and
B(4,4) whose x coordinate is 4.

-2

Required area =

Given curves are y* = x+1(1)

C(0,1)
y=1
X
B(1,0)
('1’0) y=-
D(0,-1)
Y =—x+1(2)

curve (1) is the parabola having axis y =0
and vertex (—1, 0) curve (2) is the parabola
having axis y =0 and vertex (+1, 0) on

solving (1) and (2) 2x=0=x=0.



Fromeqn. (1) x=0= y=+1 The given line is y=x+2 (2)

1 .
Required Area = j[(l—yz)—(yz _I)J dy On solving (1) and (2) x=0,2
B Required area
1
= I(2_2Y)dy =then simplify 2
! =J.(x+2)—(x2—x+2)dx
The equation of the given curves are 0
y
\ / 13.  We have
y=x2+2 :
iy y SIMY _ clPut y=w=y/x=v
X
X Do 7}
A 3,0) dx LSy E:v+y dv/dx
X
2
=x"+2(1)y=x(2)x=0(3 inv— invy—
Y ()y ( ) ( ) :>V+XQ=VXSH’1.V xV51.nv 1
] dx x.sinv sinv
Eqn.(1) can be written as x* = y—2
d 1 d 1
= (x=0) =y—2(4) VxS ey o
dx sinv dx sinv
The parabola opens upwards. The line d
—sinvdv = [££
¥ =x is a line passing through origin and = I StV x

makes 45° angle with x-axis, x = 0 is y-
axis and x = 3 is a line parallel to y-axis at 14. [2 xy —x] dy+ydx=0

a distance 3 units from it.

2 Ay v
Required area = J.[ x* +2 }X dx  x—2xy
0
Then simplify.
Put y= vxdy v+xdv
2 u — = -
y:xz—x+2=(x_lj +Z dx dx
2) 4
2 :>V+xﬂ— i I
:(x_%j =y_%(1) dx x—2ox  1-24v

N 4 _V_V—v+2v3/2_
%4) dx  1-2v 1-2Jv
>§ y=x2-x+2
(0.2)
X 1-24v)

" -l
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d X
(x+2y3)d—y=y 17. Here %+Xtany:e Seoy

* X X X’
Dy?=x+2y3 Dividing by secy cosy
d J Lt=siny
x . e
=>yd——x=2y3 d—erXsmy=—3 Q_ﬂ
Y X X X Cosydx_dx
dx x )
Y dt e’
dy 'y S =— which is linear

L . dx x x
which is a linear equation

If ej.—l/ydy :e,logy =l If :J.Zd.x:eﬂogx :x4
v e X

lde 1 2y* d *

__x__2x=iz>—[£]=2y xyﬂ-%xyzl‘:e—xy

ydy y y o dy\y x T ox X

X
:—:I2ydy:y2+c:x:y(y2+c) xy£+yx3t=exx

Y dx '
The equation can be writeen as

d Yy — X Yy — X
x22yd—y+y22x=tan(x2y2) E(tx )—xe =1 —Ixe dx
dx

:d—y(xzyz):tan(xzyz) 18 Q—ytanx=—yzsecx

dx ©odx
= _ dz=[d 1 dy
a—tanz:."cotz Z—J. X = — = ——tanx=—secx

yodx oy

x2 2:Z

dy d Letz=—to®_1d
Let 2.2 z etz=——=>—=——

—\x =— dx dx

dx( y) dx Y Y

ln|sinz|+c:x:>ln(x2y2)+c=x Now %Jrztanx:—secx
X

n
when x=1,y = \/:
2 i(z sec x) = —sec’ x
dx

. T
1=1n(sm—j+c:>c:1
2 :>zsecx=j—sec2xdx

e i (21,2
= x=Insin (x y )+1 Then simplify.
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19.

20.

21.

o 22.
Q:e—(l ey)
dx e’
:e}’ﬂ—e —e'.e
dx
:eyd—y:exeyze)r
dx
dy dv
e =V =e
Let dx dx 23.
d ! . .
—v+€xV=ek.HereIF=J‘eedx=e"
X
e* dV e’ x e’ x
e —+efev=e e
dx
24.
Then integrate
Letx+y=y:>1+ﬁzﬂz>ﬂ=d_y_
dx dx dx dx
y=1\(dy y+1
Now | =T (——lj:—
y—=2)\dx y+2
d +1 2 2
ay 1_)’ Y- y — V- 75
dx y+2y-1 y +y-2
26.

dyyy21
dx Yy +y-2

2
:Iyz;yy dy:J.dx

Then simplify.

%%(xz +y2)+%tan_l (yv/x)=0

1 _
On integrating E(XZ +y2)+tan l§=

[\SH oY

then simplify

1198 //

The equation can be written as

x*yidx+ ye'dx —e'dy =0

L ey Yedx—edy

2

Vv

X

y
:>x2dx+i(€w)=0
dx
Then integrate
dy  —cosx dx
y+1 2+4sinx
‘ I dy  —cosxdx
The integrate Y11 7 +sinx
J Let y=wx
ay _ Y| Y
—In
dx  x (xj dy—v+xd :>X=
dx dx X
V+xﬂ=vlnv
dx
X;dv_v(lnv—l): dv___[&
dx (lnv—l) X
v _y(x+l)  yeldy g
dx  x(y+1) y *
dy
x—=—-=2 x’e*
dx r=
dy 2
_y——y_xe which is linear
dx x
LF=d =
X
ldy 2y
multiplying with IF e
dx\ x
b4 x x
=)
Then proceed



d
ﬂ:l(logy.ﬂj 31. d—y—y cot x = xy*

X

dx x X
1 d 1
Letlzv:yzvx’ﬂ:v+xﬂ :>—4—y——3COt)C=)C
X dx dx yidx y
v+x@:v(logv+l):vlogv+v Z:_Lj%:iﬂ
dx Yy dx  ytdx
dv dv dx
:>x—:vlogv:>f =|— ldz 1 dy
dx viogv X —>-——=——
3dx y" dx
2
d fze"2x:i(d—y)=ex2x 1 dz
dx dx \ dx ———zcotx=x
3dx
jd_y: j e 2xdx which is linear then proceed.
dx )

Then apply integration by parts and
proceed.
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DIFFERENTIAL EQUATION

An ordinary differential equation is one which

involves only independent variables.
(a) 2 (b) 1
(c) 3 (d) None of these

A differential equation is called linear if
every dependent variable and derivatives

involved occur to the degree only.
(a 3 (b) 2
(c) 1 (d) None of these

Order of the differential equation

3 2
BROE
dx dx

(@) 1 (b) 2

() 3 (d 4

Degree of differential equation
7

%—3(%) +Vx=0is

(@) 1 (b) 2

(c) 7 (d) None of these

of differential

1
5 1
&y y+(_dyj2 =X is

Degree equation

dx*> \dx

(a 1 (b) 2

(c) 7 (d) None of these
Order of differential equation
d’y (dy T .

——+| —| =sinX j

dx’ (dx s

(@ 1 (b) 4

(c) 3 (d) None of these

A. Multiple Choice Questions (MCQ)

10.

I1.

/1100 //

Degree of differential equation e% —x
1s
(@ 1 (b)y 2

(c) 3 (d) None of these

Order of differential equation whose

solution y=asinx+be* +ce’ is

(@ 1 (b) 2

(c) 3 (d) None of these
The general solution of differential
equation ﬂzl is
dx x
2 2
@ S5=¢ () y=e
(c) y=cx (d) None of these

The differential equation whose primitive

is y= Ae?* + Be ™ is

d’y d’y
—4 b —4
d
c) — = one of these
(c) i 4 (d N fth
: : dy 1 :
Particular Solution of d_xzm’ given

whenx=0,y=11s

(@) y=tan'x
(b) y=2tan"'x+1

() y=2tan'x-1
(d) None of these



12.

13.

14.

15.

16.

17.

From the differential equation from
y = C Sec x by eliminating the arbitrary
constant is

d_y =ysecx
(@) x Y

dy

——=ytan
(b) o ytanx

dy 2

—— =(Csec” tan
(©) Ix X

(d) None of these

The differential equation of the family of
straight lines parallel to y-axis is

dx dy
H_o Y _p
(a) dy (b) Ix
dy
(©) e 1 (d) None of these

Order of the differential equation
In(d’y/dx*)=y is

(@ 1 (b) 2
c) 3 (d) None of these
Solution of x dx + ydy =0 is
(a) X2+y2:c (b) x+y=c
2 2
2
(c) X?+ Y20 (d) None of these

Order of the differential equation whose
general solution is y = ax*> + b where a and
be are arbitary constants is

(a) 1 (b) 3
() 2 (d)

The particular solution of the equation

None of these

d—i:Sianory=2when X=T 18

(@) y=Cosx+1
(b) y=-Cosx+1
(c) y=Cosx-1
(d) None of these

18.

19.

20.

21.

/1101 //

The order and degree of the differential

dy (dy) (dy)'
equation d_x};:(dx};j J{d_)}:j Ty is

@) 3,1 (b) 3,2

(c) 3,4 (d) None of these

d
Particular solution of % =(1+x)" when

x=-1,y=0is .

@ y:(l+X)5+2
5

b) y=(1+x) ‘1
5

© :(1+5x)

(d) None of these

The differential equation of all straight
lines passing through origin is

(a) xdy+ydx=0

(b) xdy=ydx
Z-¢
© 3

(d) None of these

The differential equation whose solution

is y= e is

dy
(a) x X

dy
(b) x C

dy _
©) dx Y

(d) None of these



22.

23.

24.

25.

If the homogeneous form of the differential 26. The number of arbitrary constants in the
dy x+y+l dY X4V general solution of the differential equation
equation = I 2
dx x-y+l X  X-Y d—};:Sinx+Cosx is
then the relation between Y and y is dx
(a) Y=2y b) Y=y (@ 1 (b 2
() Y=3y (d) None of these (c) 3 (d) None of these
The differential ti f th bol
26 ' eren'la cAtaton of The pardbow 27. Solution of a 2nd Order differential
y =4x+2 18 equation contains arbitrary constants.
(a) ydx-2dy=0 (a) No (b)) 1
(b) ydy-2dx=0 () 2 (d)3
(c) 2ydx=dy 28.  Order and degree of
(d) None of these 3y 9y
dz_y _ Y dx
The differential equation whose general dx? d’y is
solutionis y = 3x + K is ~ 7
dx
dy _3 o o3 @) 2,3 b) 1,2
@ o= ® o = :
(c) 2,2 (d) None of these
(c) dx=dy (d) None of these
2y dy
Solution of —5=0 i _dt ¥yt
OO g T B 29. Order and degree of  dy ~ dy
Ta o dt
(1) x=cy+d (b) y=cx+d todt
(@) 2,1 (®) 1,3
y
() ~ C (d) None of these (c) 2,2 (d) None of these
ANsWER HINTS
(b) 7. (a) 13. (a) 19. (¢) 26. (b)
(c) 8. (¢ 14. (b) 20. (b) 27. (c)
(a) 9 © 15. (a) 21. (a) 28. (a)
22. (b 29. (b
(a) 10. (a) 16. (c¢) ®) ®)
23. (b)
(b) 11. (¢) 17. (b)
24. (a)
12. (b 18.
© ©) @ % o
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10.

11.

12.

13.

14.

15.

Long Answer Type Questions

Find the particular solution of the
2

differential equation q }2’ = 6X , given that
X

dy
= — =2 =
y 1 and when x = 0.

Solve (x+y)+(x—y)dx=0

dy _ 1 3 1
Solve dx x*-7x+12 (x-4)(x-3)
S 1 d_y B tan—lt etan—lt
oV at 1+t

Solve (1+ xz)j—y +2xy = Cos x
X

d o
Solve —=¢**
dt

Solve (x + tan y) dy = sin 2y dx

dy x
Solve —+y=¢
dx

Find the particular solutionof the following
differential equation

2
WY o y1=43,
dx 1+x

Solve (x + tan y) dy = tan y dx.
Solve (x - In y)

(X—lny)d—y=—ylny
dx

Solve CosxgjL ysinx =5
dx

(1+x*)tan”' ydy = (1+y*)tan' x dx .

| dy _ y(4+x7)
Solve dx x4+ yz)

d
Solve X—y+ y= XY2
dx

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
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d’y 2 .
Solve F:3X +1, given that y = 2,
X

y_y

Ix when x = 0.

dy 3x-T7y+7

Solve = 3y—7x-3

d 1 2
Solve o —(XJ +y_2

dx 2\x) x

Solve 2x+ y+ 1) dx + (4x + 2y - 1)dy=0

d
Solve —y—chtX =xy".
dx

dy y*+xy
Solve — =—FF——
dx x"—xy

Solve ﬂ +2ytan x =sinx
dx

(linear equation)

dy _y—x+1
dx y+x+5

dy 1

dx y_1+ex

d
Solve LA (x+ Y)2
dx

y
Solve eyﬂ+ © =
X x+1 x+1

dy X sin X

Solve 33 =~ m

d’y dy
lo +x=0 4 — =
Solve g(dxzj if y=0, i 0

When x = 0.



ANSWER HINTS

d(dy
— |12 |=6
Here dx(dxj X

:ﬂ=.|.6x dx
dx

2
X

:>d—y:6—+C1 :3x2+C1
dx 2

d
When x = 0 then Yoo
dx

=2=C,
Nowg=3xz+2.
dx

[dy =[x +2)dx

3

y:3%+2x+c2

Whenx=0theny=1,1=C,.
Now particular solution is y = x* +2x +1

(x+y)dy = (y—x)dx

Put y =vx
:>ﬂ=u dy dv
dx x+y d_x:V+Xd_x

Above equation is homogeneous.

V+x£=
dx

Vx—-x V-1
x+Vx V+1

dv V-1
> X—=—n-
dx V+1

_V-1-VI-V V4l

V+1 V+1
J'V2+1 dy=— d_X
V+1 X

/1104 //

:>J-V2+1dv_

=—logx+logc

%log(V2 +1)+tan"' V+logx =logC.

2
:llog(y—2+lj+tanlz+logx =logC
2 X X '

By resolving into partical fraction

1 A N B
(x-3)(x-4) x-3 x-4°

I=A(x—-4)+B(x-3)
Whenx=3 = A=-1
Whenx=4 = B=1

1
x—3

1
x—4

dx+I

NowdeZ—J dx

= y=—log(x—-3)+log(x—4)+C.

tan—1
t

tan't e
= dt

d
Y 1+1t2

Integrating both sides

Letu=tan 't
e du 1

tan " te™ 't | [ 2
dv=|-——= " dt dt 1+t
Iy J‘ 1+t? 1
du = 5
1+t

dt

= y:J.u.e“.du

= yzu‘je“du—jdiu.je“du du
u

= y=4e" —Ie”du =ue"—e"+c

=y=tan 't e 't—e" "t+c.



The equation can be written as
d >

—[(+x7)y]=Cosx

dx

= y(l+x*) = JCosxdx =sinx +C.
dy — ez[+3Ydt
=dy=e>e"dt

:g=eztdt
e y

= J.e’3ydy = J.ezsdt

3y 2t
= C dy=e—+C.
-3 2

x+tany dx
—

sin 2y _d_y
X tany _ dx
sin2y  2tany  dy
1+tan’y

=

x__x —lsec2
:>dy sin2y 2 Y

Which is a linear equation.

1
sin 2y

L.F. =ej— dy=e_[—cosec2ydes

1
=eln (cosec2y—cot2y) 2

1

= (cosec2y —cot2y) 2

1 1

1-Cos’y
sin2y
1 1
2sin’y | fan y
2sinycosy

1 cosly
sin2y sin’y

/1105 //

dx Cosec2y <

1
Now Jtany d_y_ Jtany

d] x _«/tanyseczy
dy 2

Jtany
d

- Jtany

Putting t* = tan y on rhs we can proceed.

1 2
= EJ-tanysec ydes

The given eqn is a linear equation.
IF = ¢[1 dx =¢*. Multiplying with IF.

Xdy X X —X
e —L+e'y=¢"-¢
dx y )

=e" :X+C.i(e"y)=l
dx

dy 1+y’

Here —=-

ere dx 1+x°
dy _  dx
1+y’ 1+x°
dy dx
1+ 12 7=0
+y° 1+x

jj dy2+J- dx2:0
I+y 1+x

=tan"'y+tan” x =tan"' C.

X +
— tanl— — tan"' C.

I-xy

X4y _¢
l-xy
As y(-1)=+3

—1+\5_
1+\/§

So particular solution is

= C

X+y _x/g—l
l-xy +f3+1




10.

11.

The given equation can be written as

X+tany dx

tany dy
X dx
= +1=
tany dy

:d—x—xcot =
dy Y

IF — eI—cotydes _ e—lnsiny

1 which is linear

Incosec
= y

=Cosecy
Multiplying with IF

dx
Cosecyd——xcosecycoty =cosecy
d
= —[xcosecy]=Cosecy
dy

:xCosecy:J‘Cosecydy

Then proceed.
dx
Here X—Iny=-ylny—
dy

:ylnyj—);+x=lny

dx
dy - T yiny X= ; which is linear
1
IF :ejylnydy _ eﬁd‘ _ont—¢ (Taking
=Iny Iny=t
layzdt)
y
Now 1ny—+lx=ln—y
Yy Yy Yy
Iny
=>—[xlhy]=—=
d y

:xlnyzj‘hl—ydes
y

Then proceed.

12.

13.

14.

15.

/1106 //

Equation can be written as

dy+ sinx 5

-ty =——— which is linear
dx cosX cosx ‘vacn s inea

sinx

_ [Pa
IF = e COSX —e Incosx :elnsecx —secx

Multiplying with

IF Secxj—y+ysecxtanx =5sec’ x

X

i[ysec X] =5Sec’ x
X

:ySecx:5J.sec2 xdx =5tanx +C.

tan”'ydy tan”'x
= dx
Here 1+ y2 1+x°

:>J‘tan"lydy J‘tan x dx

I+y 1+x°
Then proceed.
4+ 44+ x7)dx
Here y dy = ( )
X
4 4
:J(—Jr yjdy = J.(—-i- xjdx
y X
Then proceed.
d
Here L, = y?
dx x
1 dy 1
——+—Xx=
= y2 dX y
1
Let 2=~
y
dZ 1 dy
T ax y2 dx
dz =z
Now ———=1 Which is linear.
dx x



16.

17.

IF =¢ =¢C =—
X
Multiplying with F ~ o2 =+
ultiplymg wi x dx X2 X

:Ezjldleogx+C_
X X

d (dy )
—| = |=3x"+1
We have dx(dx} X

3

:g:.ﬁxzﬂ)dx:3X—+x+C1
dx 3

d
When x =0, d_z:4'

—4=040+C,=C,=4.
Now QZX3+X+4_
dx

::>J‘dy:‘|‘(x3 +x+4)dx

4 2
X

X
>y=—+—+4x+C,.
y 4 5 2

When x =0, y=2

=2=0+0+0+C, =C,
Required particular solution

4 2
X

y=—+x—+4x+2_
4 2

The given eqn is homogeneous.

Lety=V :ﬂ—v+xd—V
CYTYE T g dx

2.2
dv VX \
Now V+X—= 7 =
dx x.vx—x

2
dv v

vi—vi+v
X— = -
dx v-1

v—1

18.

/1107 //

:>j - gy = [&
A X

=>v-Inv=lnx+C

LY =VX

y y _
:;—ln;—lnx+c :>V:X
X

The given equation is not homogeneous

so to make it homogeneous let’s put

x=X+h,y=Y+K

Where hand x and K are constants to be

determined.

dx =dX, dy =dY

dx dX

dy dy

d_Y_3(X+h)—7(Y+K)+7
dX 3(Y+K)-7(X+h)-3

_3X-7Y+(3h-7K+7)
3Y -7X+(3K—7h-3)

Taking 3h-7K+7=0 .. (1)
3K-7h-3=0 .. (2)

On Solving (1) and 2) h=0, K =1

Sox=X,y=Y+tl =>Y=y-1

dY 3X-7Y
dX 3Y-7X

Let Y=VX :>d—Y:V+Xd—V
dX dX

dV _3X-7VX 3-7V

V+X—= =
dX 7X+3VX -7+3V

4V _3-7v

dX 3V-7



19.

_3-7V-3V’+7V

3V-7

Xd_V__3(—1+V2)

dX 3v-7

I__

V—7jvf\il

IW 7dV
(V> -1)

= 3] D

=-3InX+InC

—ln(V2 1)—1111V !
2 V+l1

=-3lnx+InC

=y+1

y dx 2 xy x°
1 d 1 d
LetZ:__j_Z:_z_y
y dx y dx

Given equation reduces to

E z 1

dx x x?
Which is linear
Then proceed.

20.

22.

/1108 //

The given eqn can be written as

2x+y+1)=-(4x+2y-1)dy
_ 2x+y+l dy
4x+2y-1 dx
LetV=2x+y
dv dy
— =2+
_, @x+y+l __dy (o dx
2(2x+y) 1 dx dy 2_ﬂ
dx dx
_dv_ V+I
“dx 2v-l
dv _ V+1 _V+1-4v+2
Cdx 2v-l 2V -1

_dV _-3V+3 3(1-V)

dx  2v-1 2v-1
2V -1
= Idx = —I v
3(1-V)
Then proceed.

Equation can be written as

L“d_y —Cotx =x

1
yhdx oy’

1 dz

3 dy
Let 2=~ 5=
y

dx y*dx

Gi d t —%—ZCO’[X—X
iven eqn reduces to 3 dx

d
:d—i —3zCotx =3xX which is linear

Then proceed.

Eqn is homogeneaus, so put y = vx

dy dv
=>——=V+X—
dx dx



23.

24.

25.

26.

dv  vXP+Xx.vx V4V
V+X—= =

dx xX2—xvx  l-v
dv vi+v V+v—v+v?
= X—= V=
dx 1-v 1-v
dv  2v?
=>X—=
dx 1-v
1- d
= :/dV:—X
2v X

2
\'% X

:lII_VdVZ d_x
2

Then proceed.
Do yourself.
It is a homogeneous equation do yourself.

Linear equation do youself.

dq e
dx
Letx+y=t
dt &
= — =1+t dx dx
. dy _dt
dx dx

dt
:>~[1+t2_-[dX
—=tan 't=Xx+c¢

=tan”' (X +y)=X+c.

27.

28.

29.

/1109 //

dz 1 ex
—+ z=
dx x+1 X +1

Which is linear then proceed.

ﬂ_ X sin X
dx (3y2+4y)

= 3y’ +4y)dy = xsin x dx
= I(eyz +4y)dy = jx sin x dx

Then proceed.

The given equation can be written as

2 2
log(d y]=—x 4y _

dx?

:>ﬂ= J.e_xdx =—e "4
dx

d
When x = 0 then Yoo
dx
= 0=-¢"+c, = =1
So d—y=—efx+1 :>J.dy=.|.(—e”‘+l)dx
dx

=y=e +X+c,
Whenx=0 = y=0
0=e’+0+c,=c,=-1

So particular solution is y=¢™ +x=1.



Unit - IV

VECTORSAND THREE-DIMENSIONAL GEOMETRY

A. Multiple Choice Questions (MCQ)

11.

VECTORS

G=3i+3j+k and p=—2j+ j—2k then

what is the unit vector parallel to ;4 p ?

i+4)—k i—k
@ —— by —
32 V2

i— 4k

(©) (d) None of these

3

A

What is the angle between ;+} and f_ j?
n o X
@ 5 b) 3

(©) (d =

o

What is the angle between ;5 and p with
magnitude 2 and 1 respectively such that

ab=43.

T T
@ 3 ®)
5w 31
(c) i (d) i

What is the value of ‘5><l;+l;><c7‘

(a 1 (b)y 2
(¢ O (d) None of these

/1110 //

The component of the vector p = 87+ } mn

the direction of the vector G =j+2j -2k

1S

@ (i+2j-2k)
(b) ?O(f+2}‘—2l§)

[ —Y

102~ o2
(c) ?(1+2]—2k)
(d) None of these

Find the values of p for which the vector

G =p(6i+2]-3k) will be of unit length.

I+
I+

(a) (b)

-+
Qw9 =
-+
=N A QN

(©) (d)

How many directions a null vector has?

(@ 1 (b) 2

(c) 3 (d) arbitrary

If Gb=0 and gGxbh=0 then the
conclusion is

(a) | vectors
(b) parallel vectors

(c) anyoneof g or p is zero
(d) None of these



10.

11.

12.

13.

14.

15.

Value of (2—}-%—2];)(;-!-5]\) =
@ | b) 2
() 0 (d) 4

If a.b :% then angle between a and b is

T 27
(@) 3 (b) ER

7T T
(©) 3 (d) n

Ifa :2;4—3}—6]; and b = a;—}+2/:t are
parallel then find .

2 2
(@) 3 (b) -3
3 3
(©) 5 (d) )

The unit vector perpendicular to the

vectors ;—} and 22—3}' is

@ & (b) -k

(©) -2k d) -4k

If @ and b are unit vectors such that G x5
is a unit vector then what is the angle

between d and p ?

(a) (b)

(©) (d)

w|t;]) A3
N|§J |

What is the projection of §+}‘+ % upon

vector 7 ?
(@) 2 (b) 1
() -1 d -2

The no. of vectors of unit length

perpendicular to Zi=;+}', I;:}+1Ac 1s

@) 1 (b) 2
) 4 (d) Infinite

16.

17.

18.

19.

20.

/111 //

The vectors of x for which the angle

A

between the vectors g = x§—3}' —k and

b= 2x;+x}'—lAc is acute.
@ 1 b) -2
() 3 (d 4

Let g,b,é are 3 vectors of same length

and taken pairwise they form equal angles.
If 5:}4.} and E:}'+]€ then find 7.
@  j+k

(b) i+27+3k

(© —i+j+2k

@ 3(-+45-k)

Let d,b,¢ are 3 non-zero vectors, no two
of which are collinear. If vector G+ 25 is
collinear with ¢ and b +3¢ is collinear
with @ then G+2b+¢ is

(@ Aa ) A

(¢) Ac (CYRN

Let O4=i+3j-2k and OB=3i+;-2k.
The vector ¢ bisecting the angle AOB
and C being a point on the line AB is

(a) 4(?+}'—fc) (b) 2(§+}‘—7c)
() i+ } —k (d) None of these

Given 2 vectors ;_} and f+ 2}' , the unit

vector coplanar with 2 vectors and | - to
the 1st is

(b) %(2; + })

(d) None of these



21.

22.

23.

24.

25.

26.

2 2

_.‘_.A. ‘aﬁ ‘q A 27.
For any vector a, |axi| +|axj| +|axk| is

@ |a’ (b) 2lal’

(c) 3|&|2 (d) None of these

The vectors 5,:32_2}4.3]} and p — 28.
_j_ok are adjacent sides of a

parallelogram. Then angle between its
diagonals is

T 7T
(@) n (b) 3

3n 27
(©) 7 (d) ER

If ABCD is a thombus whose diagonals
cut at the origins then 94+ 0B+0C+0D =

(@) 4B+4C b) o

(©) 2(4B+4C) (d AC+BD

If G is the centroid of a triangle ABC then
GA+GB+GC =

@ o0 (b)
(©) 3GB (d)

If (x,,2)#(0,0,0) and (§+}'+3/€)x

3GC

+(3§—3}'+1€)y+(—4§+5}')z
=a(x§+y}'+zlAc), then a=__

(@) 0,2 (b)
(¢) 0,-1 (d)

2,0

Two vectors G=2i+ j+3k, b=4i—L]
6k areparallel if A=
(@) 2 (b) -3
@ 3 d -2
/112 7/

29.

3GA 30.

1,0 31.

If G,b,¢ are 3 mutually |~ vectors. Each
of magnitude unity then ‘5 +h+¢ ‘ =____
@ 3 b) 1

© 3 (d) None of these
If |5|:‘5‘ then

(a) \mE\ is [ to (a-b)

(b) (a+b)is 1" to(a-b)

©) (a+1§) .(5—15)=2|5i|2
(d) None of these

5|=7 then

Ifﬁ+5+5:6,|ﬁ|=3,5‘=5,

angle between @ and b is

o 27
(a) ° (b) 3
S
(c) 3 (d) 3

G=2i—j+k,b=i+2j—k and
¢ :f+}'_2]2 be 3 vectors. A vector in the

plane of ; and ¢ whose projection on g

is of magnitude /2 /3 is
(@) 2i+3j-3k (b) 2i+3j+3k
(© —2i—j+5k (d) 2i+j+5k

I

)

G,b,¢ are unit vectors such that

G+b+¢ =0 then the value of 4.5+

bi+cd is
(@ 1 (b) 3
(c) 372 (d) None of these



32.

33.

34.

35.

36.

If G=4i+ 6}, b =3i+4k the vector form
of component of ; along p is

(a) %(3}+4/A€)

(b) %(3%4/})
(c) %(3} + 4/;)

d)  4j+4k

If [a|=7,[p|=11[a+5|=10v3 then
i

(@ 10 b) 10

© 2410 (d) 20

The unit vector |~ to vectors ;_} and

f+}' forming a right handed system is

@ k b)  —k
L oA 1 o
© Fl) @ i)
If ,,, and ,, are 2 unit vectors and @ is

0
the angle between them then cos 5 is

1 1

N N

1+n>

@ 3 (b)  Sjm—n
1,\ ~ ;ll.;’\lZ
© Smml @ SR

If 4 is a vector | to the vectors
b=i+2j+3k and ¢=-2j+4j+j and

satisfies the condition &.(f - 2}' + lAc) =-6 then

a

37.

38.

39.

40.

41.

/1113 7/

@ Si+lj-d4k
2

(b) 10i+7;-8k

© sz_g;wz

(d) None of these

1f (axb) +(a.b) =144 and |a| =4 then

b=

@ 16 b) 8

© 3 d 12

If |a|=3,[p|=4 and |d+b|=5 then
-

(@) 6 (b)) 5

(c) 4 (d 3

¢=i+;+3k then j =

N

() %(§+j+fc) (b)

A

2(§+j+l;)

© 2A-+j+k) @ S{i-i+k)

If |ﬁ|:3 and —1 <k <2 then |kZz| lies in

the interval.

@ 10, 6] (b) [-3,6]

() [3,6] (d [1,2]

If |a|=8,[p|=3 and [axb|=12 then
ib=__

@ 643 b) 83

© 1243 (d) None of these



42.

43.

10.

11.

If G and } are vectors of magnitudes /3 44,

and 4 respectively and 5.5 =2+/3 then

angle between g and p is

T T
(a) P’ (b) 3

T 51
(©) B (d) E)

45.

The vector in the direction of ;— 2}' +2k
having magnitude 9 is
i—2]+2k

@@ i-2j+2k (b 3

(© 3(i-2j+2k) @ 9(i-27+2k)

If 9 is the angle between 2 unit vectors o,

1~ -
and o, then Sl —e|=

@) cosb, )  sind,
()  cosO (d) sin6

If a, b , ¢ are non coplanar vectors then
the vector 5 + 6b +7¢ , 7d —8b +9¢ and
3G +20b +5¢ are

(a) collinear (b)

coplanar

(c) non coplanar (d) None of these

ANSWER KEYS

(a) 12. (b) 23.
(c) 13.(b) 24,
(b) 14. (b) 25.
(c) 15. (b) 26.
(b) 16.  (b) 27.
(a) 17. (a) 28.
(d) 18. (d) 29.
(c) 19.  (b) 30.
() 20. (b) 31,
() 21. (b) 32.
(b) 22. (a) 33,

/1114 //

(b) 34, (a)
() 35. (a)
© 36. (a)
@ 37. (c)
© 38. (b)

39. (c)
® 40. (a)
@ 41, (c)
©) 42. (b)
(©) 43. (o)
(b) 44. (b)
(c) 45. (b)



B.

10.

Long Answer Type Questions

Find the p.v. of points which divide the
join of the points 2d-3b and 3d-2b

internally & externally in the ratio 2:3.

Let G, b,¢ be the p.v. of three distinct
points A, B, C. If there exists scalars x, y,
z (not all zero) such that xg + yb +z¢ =0

and x+ y+z =0 then show that A, B and
C lie on a line.

Show that the points with p.v. -2 +3¢,
_2i+3bh-¢ and 4G—7b +7¢ are collinear.

If ABCD is quadrillateral and E are F are
mid points of AC & BD then prove that

AB+ AB+CB+CD = 4EF

Show that the vectors 257-p+3¢,
i+b-2¢ and gGip-_3¢ are non-
coplaner vectors.

Prove that four points 2G+3b-¢C,

G—2b+3¢ 3d+4b-2¢ and G—6b+6¢
are coplanar.

Find the condition that two non-zero non-
collinear vectors are linearly independent.
Does there exists scalars u, v, w such that
ué +ve,+we, =i, Wwhere ¢=ke=j+k,

6, =—j+2k?

Show that the vectors 2_3}‘4-2]2,

A

2i-4j—4k. 3i+2j—k are linearly
independent.

Show that the vectors ;+}‘+1},

2i+3j—k and —j—2j+2k are linearly
dependent.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

/1115 7/

Forces of magnitudes 5 and 3 units acting

in the directions 6§+2}‘+3]} and

3 — 2}‘ +6k respectively act on a particle

which is displaced from the point (2, 2, —
1) to (4, 3, 1). Find the work done by the
forces.

Prove that any two opposite edges in a
regular tetrahedron are perpendicular.

If G,b,¢ are three mutually |~ vectors of
equal magnitude, then prove that 5 + 5 + &

is equally inclined to G,5 & & -

Show that the projection of 7 on p () is

ab |;
Gr)

Prove that (ZZXI;)Z +(Z’-5)2 - |Zl|2 +‘E‘2

If G, b, ¢ arep.v. of vertices A, B, C of a
AABC , then show that area of AJBC 1S

1 - - L
Efixb+bxc+cxa,

Show that the |~ distance of a point ¢

from the line joining G &p is

For any three vectors g, E, ¢ show that
ax(b+7¢) +bx(C+ad) +éx(a+b)=0

If Gxb=¢xd and dxé=bxd then
show that d—d is parallel to b —¢ where

i#d and b #¢.



20.

21.

22.

23.

24.

25.

If &, E, ¢ are unit vectors such that
G.b=ad.c=0,angle between p & ¢

is 11/ 6. Prove that 5=i2(5><5).

f d,b,c are three vectors such that

(=)

G+b+Z=0 then prove that axb
=b

XC=CXd

If g, b , ¢ are three non-zero vectors such
that G.(bx ¢)=0and p & ¢ are parallel
vectors then prove that g :M;"‘ME

where ), and p are scalars.

Prove that the normal to the plane
containing three points whose p.v. are

d,b,¢ lies in the direction of bxé

xb

QY

+éxd+

If &xE:ﬁxE,d¢6,5¢E then show

that b =¢ +¢a for some scalar t.

If G, b, ¢ are vectorssuch that G.p =gz,

Gxb =dxé,d =0 then show that j — g .

26.

27.

28.

29.

30.

/1116 //

If a, b , ¢ are three non-zero vectors such
that Gxb=¢ and hxc=a then prove
b

p,¢ are mutually |~ and

A force is represented in magnitude and
direction by the line joining the points A(1,
-2, 4) to the point B(5, 2, 3). Then find its
moment about the point (-2, 3, 5).

Find the moment of the couple consisting
of his force F =3j+ 2}' _k acting through
the points ; — } +k and _ [ acting through

the point 2 — 3}' iy

If G=—i+j+kb=2i+k+xj then find
the vector X satisfying the condition that
dis L"tob.

If u,v,w are vectors such that

i+v+w=0,i|=3,|V|=4, |w|=5, then

find 4.V +Vvw+wy.

<!



ANSWER HINTS

If p.v. of A& Bare 25-3p & 35-2b -
Let P & Q which divides AB internally &
externally in the ratio 2 : 3 internally &
externally then p.v. of
3(2a-3b|+2(3a-2b
P= ( )+ )=1(125—135)
3+2 5

p.v.of

=—5b

Q:3(2a—3153):2(3a—213)

2

x5+yl;+25=6

As x+y+z=0

=z=—(x+y)

. xd+yb
== y

X+y
= C divides the line joining the points A
& B in theratio y : x.
Hence A, B, C lic on the same line.
Let P, Q, R be points with p.v. G —2b +3¢,
—2G+3b-¢ and 4G-7h+7¢
PO =p.v.of Q -p.v. of P=-3G+5h-4¢
OR=p.v.of R-p.v.of 0 =6G-10b +8¢
= QR=-2PQ
PO|" OR & Q is the common point
= P, Q, R are collinear.

Since F is mid point of BD
In AABD

(4B)+1(4D)=(1+1) 4F

117 1/

AB+AD=24F (D)
In ARCD

1(CB)+1(CD) = (1+1)CF
CB+CD=2CF (@

(H+@)

AB+ AD+CB+CD =2AF +2CF

= —2(ﬁ+ﬁ)

- —2(2@ (E is mid pot. of AC)

=4EF

If possible the given vectors be coplanaer
Then 2d—b +3¢ = x(d+b —2¢)
+y(c7+15—35) for some scalars x & y
=2d-b+3¢

= (x+y)ﬁ+(x+y)l;+(—2x—3y)5

=>2=x+y,-1l=x+y,3=-2x-3y

—2%-1. So given vector are not
coplanar.

Let p.v. of 2G+3b-¢&,a—2b+3C,

3G+4b—2¢ & G—6b+6¢ of P,Q,R &
S then

PQ =—d—5b +4¢
PR=d+b—¢
PS=—-i—-9b+7¢

Let @: xﬁ’-l— yﬁ



= —d-5b+4¢ =(x—y)a+(x-99)b
+(—x+7¢)¢
=>x-y=-1x-9y=-5,—x+7y=4

= x=-1/2, y=1/2 (unique value of x

& y)
Hence 4 given points are coplanar.

Let g, b be two collinear vectors

=b =xd for some scalar x

= xi+(-1)b =0=xd+yb (Let)
=>y=—1%0

Hence 5 & p are linearly dependent

A

We have ue +ve, + we, =i
:ul§+v(}'+l;)+w(—}'+2fc)=f

= (—1);+(v—w)}'+(u +v+2w)l; =0
= —1=0 (not possible)
Hence there does not exists scalars u, v, w

Satisfying the given equation

Let x, 7,2z be scalars such that
x(§—3}+21€)+y(2§—4}—41§)
z(3§+2}'—l€):()

= (x+2y+32)i+(-3x—4y+22)]
+(2x—4y-2)k=0
=>x+2y+3z=0

—3x-4y+2z=0

2x-4y-z=0

10.

I1.
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1 2 3
=|-3 -4 2|=78%0
2 -4 -1

so the system of equation has only trivial
soln x=y=2z=0

Hence the given set of vectors is linearly
independent.

Let x,y,z be scalars such that
x(—§—2}+21€)+y(2§+3}—1$)

A

+z(§+j+l}):6

:>(—x+2y+z)f+(—2x+3y+z)}'

+(2x—y+z)l€=0

= -—x+2y+z=0

—2x+3y+z=0
2x—-y+z=0
-1 2 1
=-2 3 1=0
2 -1 1

Hence the given set of vectors are linearly
determinant

Let  be the resultant force & 4 be the
displacement vector.

e 5(6§+2§+31€) (32—2}+61€)
en F = 365450 +3m
=%(39§+4}+33/€)

c?=(4§+3}+/€)—(2§+2}—1€)=2§+}+2l§

L 148
work done = F.d :T units



12.

13.

AQ)

oV

B(B) @

AABC be a tetrahedron

‘ABV - ‘BCr - ‘Acr

Smill 04" 1" BC

Hence two opposite edges are |

Now |d+b+¢ [P=3)\>

|G+b+¢ =3

let 0,,0,,0, be angles ;p ¢ makes

with G, b & @ -
12

1
=cos0, = |a| = A =

alla+b+c| 3r 3

Simill €0s0, =cos6; =

N

14.

15.

16.
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oWV

(0] I g B
Let 9 be angle between 5 & b
OL is proj. of G on b

OL is proj. of G on b

OL =0OAcos0=|d|cosO

—. ~ |la.b
OL =(OL)b [WI -

(axb)+(a.b)=(absin®®) +(abcos6)’
=a’b’ (sin2 0+ cos’ 9) (As (1;)2 =1)

212
=ab

Area of AABC = %‘Exm

o= = M| —




17.

18.

19.

20.

>
(a)A

>
(©)AC

M

=
B(b)

Area of A= %‘E’(CM)

AreaofA:%‘ﬁx5+5xE+Ex&‘

& ¢, d 18 unit vector

21.

22.

23.
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But ‘Z;XE‘ = ‘5“5|sin% =%

As p & ¢ are unit vector

0
But (b &)L’ to both b &¢
— g lies in the plane p & ¢
— G.,b,¢ are coplaner

— G =MAb+pc for some scalars A & p

Let G.b &¢ arep.v.of A, B&C

Then 4B x AC is | to plane containing

A, B&C

Now EXAC=(Z;—ZZ)X(E—5)

Il
Sy
S~

+axa

o)

—ax

QY

X

o)

X

Il
S
S

QY

X

o)

XD +

QY

+

o)

X

Hence (G xb +bx¢+¢xa) is normal to

Hence containing G, b & ¢



24.

25.

26.

S
|
ol
Il
~
QU
o
-
2]
5
o
2]
(@]
[
<3
-
-t

= dx(h-2)=0

=a| (b-7)

27.

28.

29.

g can never be |’ to be (5—5) & |I' to

clU b &Gl b&GL C
= d, b, ¢ are mutually |- vectors
|axb |=¢| & |bxc|=|a|
:]&\:H;\singzlél&]5||5|sing:]5|

=le]|b[=|¢]

30.
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=|b[=1
= |b|=1
= ld|=|c]

F=AB=4i+4j—k
(-2,3,5)P B(5,2.,3)

A(1,-2,4)

Moment = P4 x AB
=(3§—5}—1€)x(4§+4}'—1})

= 9i—j+32k

M =(BA)xF

where A(?—}+1€), B=(2§—3}—1€)

=—6i+5)—8k

a.b=0
=-2+x+1=0
=X =1
i+v+w=0

9+ii.v+u.w=0AS |u|=3
Similarly, 2. +v.w+16=0 As |#|=0

UWHVIW+25=0 As [i0|=0

Adding



ADDENDUM

The no of vectors of unit length

perpendicular to vectors g :§+}' and

b=j+k is
@@ 1 (b) 2
) 4 (d) Infinite

The values of x for which the angle

A~

between the vectors g = x;— 3}‘ —k and
h=2xi+ x}'_]} is acute and the angle

between the vector ; and the axis of
ordinates is obtuse are

(a 1,2 (b)y -2,-3
(c) allx<O0 (d allx>0

let g, pand ¢ be three vectors of same

length and taken pair wise they from equal
angles. If g :f.q_}‘ and p :}'+/€, then ¢

equal to
@ i+k
(b) i+2j+3k

(©) —i+j+2k
() l(—f+4}'—fc)
3

Let g, b and ¢ be three non-zero vectors
no two of which are collinear. If vector
G =2b is co-linner with ¢ and p 43¢

is co-linear with g.,a then ;42p +6¢

equal to
@ Aa (b) b
() Ac (d 0

/1122 //

Let O4=i+3j-2k and OB=3i+ j—2k.
The vector ¢ bisecting the angle AOB
and C being a point on the line AB is

@ 4G+j-k) () 26+ j-k)
) i+ } —k (d) None of these

The vector ¢ directed along the internal
bisector of the angle between the vectors

G=Ti-4j—4k and p=-2i—j+2k
with |¢|=5v6 is

54 847
(a) E(l—7]+2k)
5.50,%, 47
(b) 3(51+5]+2k)
Sa 8 A7
(c) g(l+7]+2k)
S8 h A
(d) g(—51+5]+2k)
Given two vectors ;_} &§+2;’),theunit

vector co-planar with two vectors and | -
to first is

(a) %(;jt}) (b) %(2;+})
(c) %(;JF}) (d) None of these

For any vector g,

2 2 2

‘ﬁxf —l—‘&x}' +‘c7></A€ is
@ |a (b) 2|af
(c) 3|Ei|2 (d) None of these



10.

11.

12.

13.

14.

The vectors 5:32_2}42]}
h—_i_2k are adjacent sides of a

parallelogram. Then angle between its
diagonals is

n o F
@ 7 b) 3

3n 27

il i 16.
© 3 @ 3
If ABCD is a rhombus whose diagonals
cut at the origin 0, then
OA+OB+0C +0D =
(@ A4B+4C (b)) 3
(c) 2(4B+A4C) (d) AC+BD -
If G is the centroid of a triangle ABC, then '
GA+GB+GC =
(@ 0 (b)  3G4
(©) 3GB d  3G6C
If (x,7,2)#(0,0,0) and (2+}'+3l€)x
+(3i—3j+k)y+(—4i+5j)z s
= a(x§+y}' +Z/Ac) thena =
(a) 0,-2 (b) 2,0
(¢) 0,-1 (d L0
Two vectors g = 2} + } + 3];, = 4f+ —K}'
+ 6k are parallel if ), = 19.
(a) 2 (b) -3
() 3 d -2

If G, b, are three mutually |- vectors
of each magnitude unity then |G+ b + ¢ |=
(@ 3 (b) 1

© 3 (d)

None of these

/1123 //

and 15.

If vectors ¢, sz;+y}+zl; and p :}'
are such that a,¢ and ; form a right
handed system, then ¢ is

(a) zi—xk (b) 0

© yj d) —zi+xk

If [d] =[] then

(a) (5+5) is | to (5—5)

) (a+b)is L' (a-b)

N

(©) (a+b)(a-b)=2]ap
(d) None of these

The projection of (;—2}'+i€) on the

vector 4; — 4}‘ +7k is

19

@ Xy Y
9

© 15 @ Yo

If G+b+¢=0,]al=3,|b=51¢=7,

then angle between g and p is

T R
@ = ® =
om o =
© @ 3
Let G=2i—j+k,b=i+2j—k and

G=i+ ; _ 2k between three vectors. A

vector in the plane of p & ¢ whose

2
projection on g is of magnitude \/; is
(@ 2i+37-3k (b) 2i+3j+3k

(© —2i—j+5k () 2i+j+5k



20.

21.

22.

23.

24.

]
-
Q
+
S
+
o
I

ol

None of these

© -3 @

If G=4i+ 6}' and j —3j14f , then the
vector form of component of ; along p is

(@) —=(3j+4k)

1043

18 ~ ~
—~(3j+4k
(b) 25(1 )

26.

18

(©) 5

d)  4j+4k

(37 +4k)

a and } are two vectors such that
d.b=0and Gx h=0 then

(a) g ||r1 E

® al'b 27.

(c) either G~ pis a null vector

(d) None of these

If |a|=7,[p|=11,]a+5[=10V3, then
la@-b|=

(@ 10 ®) 10

© 2410 (d) 20

The unit vector |~ to vectors ;_} and 28.

}+}' forming a right handed system is

@ f (b) &
© 3l @ Fli)
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then the wvalue of 25.

If ;71’ 1, be two unit vectors and @ is the

0
angle between then COSE is

1
®) 5

A A

m—+n;

N A

n—n»2

(a) )

1, X1,

© %(21.22) @ >

ny Xn»2

The position vector of A, B & C are
i+j+k, 2i+3j—4k and 7i+4;+9%,
then the unit vector perpendicular to the
plane of AABC is

(@ 31i-18/-9%

31i-387 - 9%

b

() J2486
31i+187 +9%k

© J2486

(d) None of these

-

a 1s a vector 1" to the vector
5:f+2}'+3/€ and ¢=-2i+4j+k and
satisfies the condition ﬁ.(§—2}'+l€) =6,

then a =

A A A A A A
(@) Sit—j=4k (b) 10i+7,-8k

AT
(c) Si Y +4k (d) None of these

The projection of g = 47— 3}' + 2k on the
axis making equal acute angle with co-
ordinate axes is

(a) 3 ®) 3

(d) None of these

1
© 5



29.

30.

31.

32.

33.

A unit vector in XY plane making an angle

of 45° with the vector ;+} and angle 60°

with the vector 3j — 4}' 1S

L
@ i ®

o,
(©) ? (d) None of these

A unit vector perpendicular to 4; — } +3k

and 2 + j—2k is
L~ o~ 07
(a) 5(1—2]+2k)
L o~ o~ a2
(b) 5(—l+2j+2k)
| R
(c) 5(21+]+2k)
L o~ o~ o2
(d) 5(21—]+2k)

it (axb)+(a.b) =144 and |d|=4,

then ‘5‘ =

@ 16 (b) 8

© 3 d 12

If |a|=3,[p|=4 and |a+b|=5 then
5| =

@ 6 b) 5

(c 4 (d) 3

If f, }', % are unit orthonormal vectors and
4 1s a vector, if axfz}', then g.7 is
(@ 0 (b) 1

() -1 (d)

arbitrary scalar

34.

35.

36.

37.

38.

39.

/1125 1/

If G=i+2j-3k and b =3i— j+3k , then
the angle between 545 & 5—p is

@ w»? (b) 60°

(c) 90° (d o0°

The area of parallelogram whose diagonal
are the vectors 2 —} and 4z —p , where

g and p areunit vectors forming an angle
45% is

1
@ 32 ® T3
) 2 (d) None of these

If Fxb=¢xb and 7.i=0 where

Gi=2i+3j-k, b=2i—j+k and

¢=i+j+3k,then 7 —

A

(a) %(;+}+l€) (b) 2(§+j+12)

N

© 2(-i+i+k) @ %(?—jﬂ%)

If a, B, ¢ are non zero non-coplannar

vectors then any vector 7 is equal to
(@)  za+xb+ ye¢ (b))  xa+ yZ; +zc
() ya+ zb+x¢é (d) None of these

If |ad|=3 and —1<k <2, then | kd| lies in
the interval

(@) [0, 6] (b)
(©) [3,6] (d)

[-3, 6]
[1,2]

If 5 and p are unit vectors then angle

between g and j for which 35—} isa
unit vector.

(a) 30 (b) 45
) 60° d)  90°



40.

41.

42.

43.

44,

Two vectors }+]} and 32_}'+4]A¢
represents two sides AB and AC
respectively of A4BC . Then the length of
median through A is

o 5 e
() V18 (d) None of these

The position vector of a point which
divides the join of points with p.v ;+p

and 25—} intheratio 1:2is

3a+b
@ =5 ® a
5d-b ; 4d+b
© = @

If |G|=8,|b|=3 and |Gxb|=12, then

a.b is
@ 63 ®) 83
© 1243 (d) None of these

The projection of 7 on p is
a.b )y a.b
@ |3 ® 5

i.b a.b -
@ T @ [w]b

The value of ) for which the vectors

G=2i+Aj+k and p=j+2j+3k are
orthogonal

@@ 0 (b) 1

3 5

© @ -3

45.

46.

47.

48.

49.
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The angle between two vectors G &b

with magnitude /3 and 4 and
a.b=23 is
T b =
@ - ®) 3
T o =
© 3 @

The vector in the direction of ;— 2}' +2k
having magnitude 9 is
(@) i-2j+2k
i—2j+2k
3

(o) 3(i-2j+2k)

(b)

@ 9(i-2j+2k)

If the moment of the force 7 =27 +3/ —k
acting at (-1, 2, 1) about (4, A, 2) is
2i—7j—17k then } =

(@ 0 (b) 1

© 2 @ 3

Torque (vector moment) about the point
3i—j+3k of aforce 4j+2j+k through
the point 5;+2;+4k is
(@ i+27-8 (b) i+27+8k

() i- 2}' _8k (d) None of these

Position vector of A, B & C are (1, 1, 1),
(4, 5, 1) and (5, -2, 1). Then area of
AABC s

25
(@) 5sq.units (b) — 4 units
(¢) 25sq.units (d) 50 sqg. units



50.

51.

52.

53.

54.

Angle between a xb & bxd is
(a) wo  © (b) 900
(c) 0° (d) 45°

If ¢ is angle between two unit vectors

o . 1~ ~

e & e then o1 —ex| =
cos9 b sin—

(a) cos (b) sin

(c) cosO (d) sin0

If a4, b , ¢ are non-coplaner vectors then

the vectors 5;54+6b+7¢ > 7d—8b +9¢
and 3G +20b +5¢ are
(a) collinear (b)

(c) non coplaner (d)

coplaner
None of these
If OACB is a parallelogram with C = 5
and 4B =p then o4

B C
%
10) A
(@ a+b b a-b
© S(-a) @ (@)

The resolved part of force F =; + 2}‘ Y
i the direction of j = 2;.;_4}'_4]; is
13/~ ~ 4%
(a) g(—l+2j—2k)
13~ -~ 4%
(b) 3(1+2]—2k)

© o(-i-27-2%)

(d) None of these

55.

56.

57.

58.

11127 1/

If unit vector 5 & p are inclined at an

angle 20 such that |g—-p|<1 and

0<0<m, then @ lies in the interval

(a) _0, g} or [%,n}
(b) 6’ }
(©) 5’ }

I UL
(d) ’ ?}

ol a
a

o a
T S Y

N

Let G=2i+j+k,b=i+2j—k and ¢ be

co-planner. If ¢ is |~ to g then ¢ =
Ly~ »
(a) 5(—J +k)
1
®
|
© Jli-2)
1
@ 7

If G,b,¢ 3 vectors such that g.(b + &)

+b.(¢+a)+c.(d+b)=0 and |al-1,

|bl=4,|c=8 then |G+b+C |=

() 13 (b) 81
© 9 d) 5
A vector 7 satisfies 7xz=p and
F.da=0.then
s axb axb
@) ir  ® G
axb
(©) Bl (d) None of these



10.

I1.

12.

13.

14.

(b)
(b)
(d)
(d)
(b)
(2)
(b)
(@)
(a)
(b)
(a)
(©)
(d)
(©)

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

(a)
(b)
(b)
(d)
(©)
(©)
(b)
(©)
(©
(a)
(a)
(b)
(a)
(b)

ANSWER KEYS

29.

30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
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(d)
(b)
(©)
(b)
(d)
(c)
(b)
(c)
(b)
(a)
(a)
(a)
(d)
(c)
(a)

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

(d)
(b)
(©)
(©)
(a)
(b)
(a)
(b)
(b)
(d)
(b)
(2)
(a)
(©)
(b)



THREE DIMENSIONAL GEOMETRY

Equation of the plane perpendicular to y-
axis at the point (0, -2, 0) is

@ x+2=0 (b)
() z=0 (d)

y+2=0

None of these

If (0, 1, oc) be the dcs of a straight line then

write the value of a.

(@ 1 (b) O

() 2 (d 3

If 4(6,3, 2), B(5,1,4),C(3,4,7) and
D(O, 2, 5) are 4 points then what is the
projection of CD on line AB ?

(@ 2 (b) 1

(c) 3 (d 4

How many straight lines in space through
the origin are equally inclined to the
coordinate axes ?

(@) 7 (b) 6
) 8 d 9

What is the projection of the line segment
joining (1, 3,—1), and (3, 2, 4) on z-axis. ?

(@ > (b) 4
() 6 (d 3

If o, v are the angles which a directed line
makes with the positive direction of the

coordinate axes then value of
sin” o +sin” B+sin’y =

(@) 3 (b) 4

(c) 2 (d 1

A. Multiple Choice Questions (MCQ)

10.

I1.
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A line makes angles «, , y with the

T
coordinate axes. If o+ = 5 then what is

the value of (cos o+ cosB+cos y)z .

(@ 1+sin200  (b) 1+sin2B
(d) None of these

The equation of the line passing through
(4, =6, 1) and parallel to the line

(¢) I+sin2y

x—=1 y+2 z-1,
= = 1s

1 3 -1
@ x;4=y;6=z_—11
b) x;4:y;6:z_—11
© x—4:y—6:z+l

1 3 -1
(d) None of these

The image of the point (-2, 3, —5) w.r.t.
zx-plane is

(a) (2’ 737 5) (b) (72: 737 75)
(¢) (-2,-3,5) (d) None of these

What is the distance of the point (1, 2, —3)
from xy-plane.

(a) 4 (b) 3
(c) 5 (d) None of these
: .o X_y z—d
If the equation of z-axis is — ==
a b c
then the values of a, b, c, d are
(a 1,0,0,0 (b) 0,1,0,0

(¢ 0,0,1,0 (d) None of these



12.

13.

14.

15.

16.

17.

How many independent constants are there
in the general equation of a plane

ax+by+cz+d=07?

(a 4 (b) 3
() 2 (d 1
If |x|:1, y|:2, Z|:3 then how many

points in p3 are there having coordiantes
(x, y, z) ?

(a 6 by 7

() 8 (d) 4

The equation of the plane passing through
the point (1, -2, 3) and | v to y-axisis

(@ y=-2 (b)) x=1

(c) z=3 (d) None of these
. . x—2

The value of k for which the line 3

-y z-1

k 4
2x+6y+3z—-4=0 is

is parallel to the plane

(@ 2 (b) 4
) 3 d -3

If the dcs of a st. line is <2/7, 3/7, k/7 >
then what is the value of k ?

(@ =6 (b) 17
() 48 (d)

If a line makes an angle 90° with x-axis
and 60° with y-axis then what is the angle
it makes with z-axis ?

None of these

Ll b 2=
@ 3 (b) 3
L L
© G

18.

19.

20.

21.

22.
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The distance between the planes
x—xy+3z+1=0 and 2x-4y+62z+3=0
is

1 1
@ 55 ® 56
1

—

© 57 (d) J58

The equation of the plane which makes
intercepts 1, 2, 3 on X, y, z axes
respectively.

(a) x+2y+3z=0
(b) T+2+

(©) (x—1)+(y—2)+(z—3) =0
(d) None of these

What are the dcs of the line | r to the plane
3x-2y-2z+1=07?

(a) 3,-2,-2
3 -2 2
RN AN TN
3 2 =2

© 33

(d) None of these

The ratio in which the line segment joining
the points (1, 2, -2) (4, 3, 4) is divided by
the xy-plane is

(a) 2:1 (b)y 1:2

(c) —-1:2 (d 2:-1

The equation of the line passing through

(=3, 1, 2) and perpendicular to the plane
2y—-z=31is

x+3 y-1 z-2

@ = 2 1
x+3 y-1 z-2

(®) 1 2 -l
X_Y_z

© 37773

(d) None of these



23.

24.

25.

26.

27.

28.

The distance of the point (4, 5, —3) from y-
axis is

(a) 4 by 3

(¢) 5 (d 6

Projection of the line segment joining
(1, 3,—1) and (3, 2, 4) on z-axis is

(@ 4 (b) 7
(© 5 (d 6

Equation of the plane that passes through
y-axis and z-axis is

(@ y=0 (b)
(¢) x=0 (d)
What are the dcs of the line passing through
(1,-1, I)and (2,-5,-3) ?

() (1,-4,—4)

z=0

None of these

o {HHH

1 -1 -1
© <5’?’?>

(d) None of these

What are the des of the linex=y =2z
(@ (LLI)

-1 -1 -1
o 333
(d) None of these

The planes 2x+y+kz—1=0 and

kx—y+z+2=0 are perpendicular if
k:

1

(@ —7 (b)

1
4 3

None of these

1
© 5 (@

29.

30.

31.

32.

33.

/1131 //

The angle between the planes x+y =0

and y+z=11s

T
(b) P

NI

(a)

(d) None of these

w3

(©)

x-1_ y-2 z-3
4 1 1

If the lines and

zZ
A T are parallel then value of k

x—3
k 1

If the line —— =2 = lies on the

planes x+y—z=0 then values of k is

(@) 1 (b 2
(c) 3 (d) None of these

If the points (1, 2, 1), (-1, 0, 1), (k, 1, 1)
are collinear then value of k is

(@ -1 (b)) 0
(c) 2 (d) None of these

The distance between the planes
2x-3y+6z+1=0 and 4x-6y+12z-5=0 is

(a) (b)

SN SR S
_Qloy Q-

(c) (d)
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(b) 9. (b)
(b) 10. (b)
(b) 1. (c)
(c) 12. - (b)
(a) 13. (c)
©) 14. (a)
(a) 15. (c)
(b) 16. (a)

Long Answer Type Questions

x+3 y+5 z-7
3 -3

Prove that the lines

x+1 y+1 z+1

and = 5

the equation of the plane containing them.

are coplanar. Find

x—4 y+3 z+1
1 47
x-1_ y+1 z+10
2 3 8
Find their point of intersection and

equation of the plane in which they lie.

Show that the lines

and are coplanar.

Find the distance of the point (4, 5, 2) from

_Y_Z
T

the line —
elnez 3

If the edges of a rectangular parallelo piped
are of length a, b, c then the angle between
+a® +b* + ¢ j

-1
4 diagonals are €OS
diagonals are Lib 1l

17.

18.

19.

20.

21.

22.

23.

24.

/1132 //

(c) 25. (¢)
(b) 26. (b)
) 27.  (b)
b) 28. (b)
29. (c
@) 3. (a)
(©) 32, (b)
(©) 33. (a)

If <ll,ml,n1> and <12,m2,n2> are dcs of 2
mutually perpendicular lines then show
that the dcs of the line perpendicular to

both of them are mn, —m,n ,nl, —n,l,

Lm, —1,m,.

Find the image of the part (2, 3, 4) w.r.t.
the plane x— y+2z =4. Obtain the foot

of the perpendicular from P on the plane
and the corresponding perpendicular
distance.

Prove that the straight lines whose dcs are
connected by the relations / +2m +3n=0

and 3/m —41n+mn =0 are perpendicular
to each other.

x+4 y+5 z-7

1 =2
and 2x+3y+z—-1=0,5x+ y+2z+3 are
coplanar.

Prove that the lines



10.

I1.

12.

13.

14.

15.

Find the equation of the plane through the
points (2, 2, 1) and (9, 3, 6) and
perpendicualr to the plane 2x+6y+

6z—-1=0.

How far is the point (4, 1, 1) from the line
of intersection of the planes x+ y+z =4,
x—-2y—-z=4.

Find the equation of the plane passing
through the point (—1, 3, 0) is perpendi
cular to both the planes x+2y+2z-5=0
and 3x+3y+2z-8=0.

Find the point of intersection of the line
x=2 y+1 z-2
3 4 12
x—y+z=35.

and the plane

Find the symmetric form of the equation
to the line of intersection of the plane

3x-2y+z=1and S5x+4y-6z=2.

Find the angle between the plane

.o x+3 y-1

x+y+4=0 and the line > 1
_z+4
i,

Prove that the line joining (1, 2, 3) and (2,
1, —1) intersect the line joining (-1, 3, 1)
and (3, 1, 5).

16.

17.

19.

20.

21.

22.
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Find the equation of the line through the
point (1, -2, 1) and parallel to the line

x_y-l_z+2

2 -1 3

Find the equation of the plane through the
points (1, 2, -3), (2, 3, —4) and |~ to the
plane x+y+z+1=0.

Find the perpendicular distance of the point

-13
(-1, 3, 9) from the line x5 =
y+8_z-31
-8 1

Prove that the measure of the angle
between two main diagonals of a cube is

41
cos —.
3

Find the equation of the plane passing
through the intersection of the planes
x+2y+3z—4=0 and 2x+y—z+5=0
and also perpendicular to the plane
2x—y+2z+3=0.

Find the equation of the plane passing
through the foot of the perpendicular
drawn from the part (a, b, ¢) on co ordinate
axes.

If A(1, 0, -2), B(-2, 4, —2) and C(1,5,10)
be the vertices of a triangle and the bisector
of the angle /B4(C meets BC at D. Find
the coordinates of D.
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x+3 y+5 z-7

The lines are 5 3 3 =K
! x+1_y+l_z+l_r 5
(say) () 5~ === =% (2)

A point on line (1) is (2r;,-3,35-5,7-3r)

A point on line (2) is (4r,-1,51,-1,-1,—1)

If the lines are coplanar then they must
intersect. At the point of intersection

2r-3=4r,-1=2n-4r,-2=0
=5r-2r-1=0(3)

Taking 3r-5=5r,-1=3r-51r,-4=0(4)
on solving r =3,r, =1. Values of r &r,
satisfy eqn. (4) so the lines are coplanar.
Eqn. of plane containing them is
x+3 y+5 z-7

2 3 -3 (=0

4 5 -1

x—4 y+3 z+1
1 —4 7

Let the lines are (1)
x-1_ y+1 z+10
2 -3 8
Two parts on the line are (4, -3, —1) and

(1,-1,-10)

2)

1-4 -1+3 -10+1
As —4 7 |=0
2 -3 8
= (1) and (2) are coplanar.

Find the general points on (1) and (2) as
(r,+4,-4r,-3,7r, 1) and

(2r, +1,-3r,-1,8r, -10)
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Take r,+4=2r,+1,-4r,-3=-3r,—-1 on

solving find % and r,. Then find point of

intersection. Then find the equation of the
plane containing (1) and (2).

X y z
Lt—:—:—:}":>x=2}’" =37',Z=7’
T3 d

P(4,5,2)

Q(2r, 31, 1)

Drs of PQ are <2r—4,3r—5,r—2> PQ -

to the given line
= 2(2r—4)+3(3r—5)+1(r—2):0

_25

==
14

Then find coordinates of Q. Length of PQ
is the required distance.

Let OA=4a,OC=b,OE=¢
Here O(0, 0, 0), A(a, 0, 0), B(a, b, 0)

C(0, b, 0), D(0, b, ¢), E(0, 0, ¢), F(a, 0, ¢),
G(a, b, ¢)

= D
F G
C
\ b sY
a O Y
XA B

drs of OG are are (a, b, c)

drs of EB are (a, b, —). Let ¢ is the angle
between OG and EB.



a’+b*=¢*

\/a2 +b* +C'2\/a2 +b% +¢?

cos0 =

2

L[ a*+b* =
=>0=cos” | 57—
a +b" +c

Similarly we can find the angle between
the other diagonals.

Let OA and OB are two mutually |- lines

whose dcs are <Zl,m1,nl> and <lz,m2,n2>

respectively.

B
<l, ,m, n>

(o)
Cc”<l,,m,np> A

Let OC be aline |~ to OA and OB. Let
dcs of OC are (l,m,n>

Then by |~ condition
I, +mm +nn =0, ll, +mm, +nn,=0

By cross multiplication

/ m n

mn, —myn, ml, =l Lm,—lLm

Pim’+n*
\/(mln2 —myn, )2 + (nll2 —nyl, )2 +(llm2 ~1l,m, )2

Values of [, m,n will give the required dcs.

The equation of the plane
Isx—y+2z=4(1)

The given part is P(2, 3, 4)

Here PM = MQ and Q is the image part of P.
Drsof PM Q are <1, -1, 2>

Equation of PMQ is
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x=2 y-3 z-4
1 -1 2

\P(2,3,4)

=r (2

M X-y+2z=4

\o

Let O(r+2,3-3,2r+4). AsM is the mid
point of P and Q

9

:M(r+2+2 3—r+3 2r+4+4j

2 72 2

Using coordinates of M in (1) we get r.
Then we can find the coordinates of Q.

The given equations are /+2m+3n=0(1)

3Im—4In+nm=0 (2)

From (1) ] = —2m —3p . Using the value of
/ in (2) and simplifying we get

Z—(3i2\/§)n,m:i\/§n

Drs of the lines are (—(3+2\/§),\/§,1)

and (—3 +242,-/2, 1) then verify the |
condition.

. L x+4d y+S5 z-T
Equation of 1st line is BTN (1)

Equation of 2nd line is

2x+3y+z-1=0
Sx+y+2z4+43=0 2

Symmetrical form of (2) is

r_Jy __
10 -11 -13
10 11
>x=——,y=—,2z=0
13 13



10.

10 11

ine (2) is | x50 0
So a part on line (2) 1s( 313 ]

Then verify coplanarity condition.

Let A2, 2, 1) and B(9, 3, 6) are 2 given
parts. Eqn. of the plane passing through
the (2,2, 1) is

a(x—2)+b(y—2)+c(z—l)=0 (1)

when line (1) will pass through (9,3,6) then
a(9-2) +b(3-2) + c(6-1) =0

=Ta+b+5c=0Q2)
The given plane is 2x+6y+6z-1=0 (3)
since this plane is | to (3)

=2a+6b+6¢c=0 (4)

By cross multiplication from (2) and (4)
we have

gzézi:k$a=3k’b:4k,cz_5k

3 4 -5 14.

putting the values of a, b, ¢ in eqn. (1) we
get the required plane.

Two given planes are x+y+z=4(1)
x—2y-z=4(2) Adding (1) and (2) 2x—y=8

:>y:2x—8:2(x—4)

Subtracting (2) from eqn.(1)
_22,
y=5E@)

x-4 'y z
23O

Any part on the line is (r+4, 31, —31)

Now

Drs of PQ are <r, 2r-1, —3r-1> 15.

LetP(4,1,1). PQis |~ tothe line (5) using
|~ condition we get r. Then we can find
Q.

Required distance = PQ
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11.

12.

The given planes are x+2y+2z-5=0(1)
3x+3y+2z-8 =0 (2) Given point is (—1,3,0)

Equation of plane passing through (-1, 3,
0) is a(x+1) + b(y—3) +c(z-0)=0(3)

Plane (3) is |~ to (1) and (2) then
a+t2b+2c=0(4)3a+3b+2c=0(5)

By cross multiplication from (4) and (5)
we geta, b, c.

Putting the values of a, b, c in eqn.(3) we
get the required plane.

x=2 y+1 z-2
3 4 12

Let =r (1)

x=24+3r,y=4r-1,z=2+12r

Let P(2+3r,4r—1,2+12r). P is a point
on the plane x—y+z=35.

Then we can find r and coordinates of P.
The given plane isx +y+4 =0 (1)

Drs of normal to plane (1) are <1,1,0>. Let

0 is the angle between plane (1) and the
line

x+3 y-1 z+4

2 1 -2 @

— Angle between line (2) and normal to
. T
the plane is 5—9 :

2.1+1.1-2.0

T
cos ——9j=
(2 V241242212 + 12

Then we can find 6

Find the equations of lines in two points
form.

Then show that the lines are coplanar.

Find the drs of both the lines and show
that are not parallel.

Therefore both the lines will intersect



18.

The given line is

P(_ 1 5399)

|

M

x-13 y+8 z-31
5 -8 1

=r (1)
x=13+5r, y=—8-8r, z=31+r
Let M(13+5r, —-8—-8r, 31+r)

The find drs of PM. PM is | to line (1)

Using |~ condition we get r. Then we can
find the coordinates of M.

20.

21.

/1137 1/

The intersection of planes x+2y+3z—4 =0
(1) and 2x+y-z+5=0 (2) is given as

(x+2y+3z—4)+k(2x+y—z+5)=0(3)
Plane (3) is |- to the
2x—y+2z+3=0 (4)

plane

Using | condition find k. Putting the

value of k in eqn. (3) we get the required
plane.

Let P be the part (a, b, ¢). Let PA, PB, PC
are | ¢ drawn from the part P on xy, yz

and zx planes respectively. Let A(a, b, 0),
B(0, b, ¢), C(a, 0, c).

Then find the eqn. of the plane passing
through the parts A, B, C.
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LINEAR PROGRAMMING

LINEAR PROGRAMMING

Multiple Choice Questions (MCQ)

In an LPP maximize z = 8000x + 12000y
subject to 3x+4y<60, x+3y<30,

x<0, y>0 then maximum value of z is

(a) 164000 (b) 166000
(c) 168000 (d) 170000

Inan LPP,maxz=x+y

subject to 2x+y <50, x+2y <40,

x>0, y>0, then maximum value of z is

(a) 20 (b) 30
(c) 40 (d 50
For an APP, max z=2.5x +y
Subject to
x>0,y>0 then

x+3y<12,3x+y =12,

Maximum value of zis

(a) 10 (b) 10.5

) 9 (d 95

For an LPP, maximize z = 60x + 8y
Subject to x+y <500, x <400, y <200,

x>0, y>0then maximum value of z is

(a) 25,000 (b) 30,000
(c) 35,000 (d) 40,000

/1138 /1

For an LPP, minimize z = 60x + 80y

Subject to 3x+4y>8, 5x+2y>11,
x>0, y>0 then minimum value of z is

(a) 190 (b) 180
) 170 d 160

For an LPP maximize z = 20x + 10y

Subject to 1.5x+3y<42,3x+y <24,
x>0,y >0 then maximum value of z is

(a) 100 (b) 200
(c) 300 (d) 400

For an LPP, maximize z = 5x + 3y

Subject to 2x+y<12,3x+2y <20,

x>0, y>0 then maximum value of z is

(a) 25 (b) 30

(c) 32 (d) 40

For an LPP, maximize z = 22x + 18y
Subject to x+y<20,3x+2y<48,
x>0, y>0 then maximum value of z is

(a) 392 (b) 390
(c) 388 d) 386



10.

11.

12.

13.

14.

15.

For an LPP, Maximize z =5x, +7x,

Subject to x +x, <4, 3x +8x,<24,

10x, +7x, <35 x,20,x, >0

maximum value of z is

then

118 124
(a) = (b) =
128 133
(c) = d —

The solution of LPP, maximize z = x+y
Subjectto 3x+4y <12, x>0,y >0 is
(a 3 (b) 4

(¢) 5 d 6

The solution of LPP maximize z = 2x+3y
Subjectto x+y<1,x>0, y>0 is

(a 3 (b) 4

(¢) 5 d 6

Maximum value of z=x+y

Subject to 2x+3y <6, x>0, y>0 1S
(@ 2 (b) 3

() 4 (d 5

The solution of maximize z = 20x+30y
Subjectto 3x+5y <15, x>0, y>0 is
(a 80 (b) 90

(c) 100 (d) 110

Solution of LPP, minimize z = 6x, +7x,

Subject to x, +2x, 22, x,,x, 20 is
(@ 4 (b) 5
(c) 6 (d 7

Solution of minimize z=5x+7y

Subject to  2x+y>8x+2y=>10,
x>0,y>0 is

(a 15 (b) 16

(c) 17 (d 18

16.

17.

18.

19.

20.

21.

11139 /1

Solution of LPP maximize z = 5x + 3y

Subject to 3x+5y<15,5x+2y<10,
x>0,y2>0

240 L, 23
@ 5 ®) 5

w

Solution of LPP, maximize z = 3x + 2y

Subject to x+y<400, 2x+ y <500,
x20,y>0 1s

(a) 700 (b) 800

(c) 900 (d) 1000

The solution of LPP maximize z = x+2y
Subjectto 2x+y<4,x>0,y >0 is

(@) 6 (b 7

(c) 8 d 9

The solution of minimize z = 3x + 2y
Subjectto x+3y>3, x+y>2,
x>0,y>0 1is

(@) 6 (b 7

(c) 8 (d 9

The solution of minimize z = 3x + 2y

Subject to S5x+y2>10, x+y>6,
x>0,y>0 is

(a 13 (b)y 14

(c) 15 (d) 16

The solution of LPP maximize
z=20x+10y

Subject to x+2y<40,3x+y <30,
x>20,y>01s

(a) 250 (b) 260

(¢) 270 (d) 280
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(c) 6. (b)
(b) 7. (o)
(b) 8. (a)
(d) 9. (b
() 10.  (b)

Long Answer Type Questions

The kind of cake requires 200gm of flour
and 25 gm of fat and another kind of cake
requires 100gm of flour and 50 gm of fat.
Find the maximum number of cakes which
can be made from 5kg of flour and 1kg of
fat assuming that there is no shortage of
the other ingredients used in making the

cakes.

For an LPP, maximize z=2.5x+y
Subjectto x+3y<12,3x+y <12, x,y>0
Solve the LPP maximize z =3x, +5x,

Subject to 5x, +3x, <30, x, +2x, <12,

2x,+5x,<20 and x, x, 20.

I1.

12.

13.

14.

15.

/1140 /1

(a) 16. (b)
(b) 17. (¢)

18. (a)
© 9. (b)
(d) 20. (a)
(a) 21. (b)

Solve the LPP z=5x+7y
Subjectto 2x+y>8, x+2y>10
and x>0, y>0

Solve the LPP maximize z=5x+3y

Subject to
x>20,y20

3x+5y<15,5x+2y <10,

Solve the LPP, maximize z = 3x+2y
Subject to x+ y <400, 2x+ y <500
and x>0, y>0.

Maximize z = 5x + 7y

Subject to x+ y <4,3x+8y <24,
10x+7y<35and x>0,y>0
Maximize z=-10x+2y

Subjectto —x+y>—-1, x+y <6,

y<5x,y2>20
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Let 1st kind of cake be A and 2nd kind of
cake is B. Let the maximum number of
cakes A and cakes B are x and y
respectively.

Ingredients Cake A Cake B
Flours 200 100 5000
Fats 25 50 1000
max no. of [ x y

cakes

z=x+y 200x+100y <5000
25x+50y <1000, x>0, y >0
i.e. Maximize z=x+y (1)
Subjectto 2x+y <50  (2)
x+2y<40 3)
x>20,y>0 4)

Converting the inequalities to equalities

2x+y =50 Q)
x+y=40 (6)
x=0,y=0 (7

First we draw the graph of (5)
when x=0= y =50
when y=0= x=25

x| 0|25
y|50] 0

Line (5) passes through (0, 50) and (25, 0).
For equation (6) when x=0= y =20
when y=0=x=40

x| 0 |40
y1201] 0

The line passes through (0, 20), (40,0)
A'is (25,0) B is (20,10), C(0, 20)

/1141 /1

X |y l|lz=x+y
A125| 0| z=25
B|120|10| z=30
C|0[20] z=20

Maximum of total cakes out of which 20
be x and 10 be y.

x+3y=12 (D)
3x+y=12 2)
0.40 B(3,3) X 2 102
— Xy
A
O T 12

Line (1) intersect x-axis at (12,0) and y-
axis at (0,4)

x| 0|4

Line (2) passes through (0, 2), (4,0).
Ais (4,0), B is (3,3), C(0,4)

point | x |y |z=25x+y
0 00 z=0
A 410 z=10
D [3|3] z=105
C |04 z=4

Maximum of z is 10.5

Given LPP is min z = 5x + 7y

1 1 : X
0[24V 8 10

Subject to 2x+y>8,x+2y>10 and
x20,y=20.



Converting the given inequations into

equations we get the following equations.
2x+y :8(1)x+2y =10(2)
x:0(3) y=0 (4)

Line (1) meets the coordinate axes at (4,0)
and (0,8) The point (0,0) does not satisfy
the inequation 2x+ y >8 so the region is
on the side of the line (1) where (0, 0) is

not satisfied.

The shaded portion are A(10,0), B(2,4),
C(0,8)

The value of the objective function at these
points are given in the following table. z =
Sx+ Ty

A(10,0)= z=5.10+7.0=50
B(2,4)=2z=52+7.4=38

C(0,8)=2=5.0+7.8=56

so minimum value of the objective
function is 38.

Given LPP is maximize z = 5x + 3y

Subject to 3x+5y <15, 5x+2y <10 and
x20,y=0.

Y

4
B

3

02 \A g X

Converting the inequations to equations we
have

3x+5y=15(1) 5x+2y=10(2)x=0(3)

y=0(4)
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line (1) meets the coordinate axis at (5,0)
and (0,3). line (2) meets the coordinate
axes at (2,0) and (0,5)

OABC is the feasible region.

Coordinates of the corner points of the
feasible region are 0(0,0), A(2,0),

(20,45
19 19 and C(0,3)
Values of the objective function

z=5x+3y

0(0,0)=z=0

A(2,0)2z:5.2+3.0210

p(20,45) o5 20,5 45239
19 19 19 19 19

C(O,3):>z=5.0+3.3:9

Maximum value of z is —— which occurs

19
20 45
Bl 2.2
at (19 19)

Given LPP is maximize z= 3x + 2y

Subject to x+ y <400, 2x+ y <500 and
x=0,y2>0.

converting the inequations to equations we
have

x+y :400(1)2x+y=500(2),x20(3)

y:0(4)

X

01100200300 400"



Line (1) meets the coordinate axes at
(400,0) and (0, 400). Joining these two
points we get line (1). Here (0,0) satisfies

the inequation x+ y <400.

So the region on the side of line (1)
containing the origin represents the

solution of the inequation.

Line (2) meets the coordinate axes at
(250,0) and (0, 500). Joining these two
points we get line (2). Here (0,0) satisfies
the inequation 2x+y<500. So the
region on the side of line (2) containing
the origin represents the solution of this
inequation. The shaded portion is the

feasible region.

The vertices of the feasible region
OABC are 0(0,0). A(250,0), B(100,300)
and C(0, 400)

4(250,0), B =(100,300) and C(0,400)
At 0(0,0)=z=3.0+2.0=0

At 4(250,0)= z=3.250+2.0="750
At B(100,300) = z =3.100+2.300 = 900

At C(O, 400) = z=3.0+2.400 =800

Maximum value of z = 900 which occurs
at B(100, 300)
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The given LPP is maximize z = —10x + 2y
Subjectto —x+y>-1, x+y <6,
y<5,x,y=20

Changing the inequations to equations
—x+y=—1(1) x+y=6(2)y=5(3)
x=0(4)y=0(5)

Line (1) intersects x-axis at (1,0) and y-
axis at (0,—1). Joining these two points we
get line (1). Line (2) intersects x-axis at
(6,0) and y-axis at (0,6). Joining these two
points we get line (2).

The equation (3) is a line parallel to x-axis
and at a distance 5 from it.
Equation (4) and (5) represent y-axis and
x-axis respectively.

¥
D %

5 A \X
P i)
i}
The feasible region is OABCD, 0(0,0),
A(1,0) B(7/2,5/2), C(1,5), D(0,5)

At 0(0,0)=z=0

At A(1,0)=z=-10.1+2.0=-10
At B(7/2,5/2)=2=-10.7/2+2.5/2=-30
At C(1,5)=z=-10.1+2.5=0

At D(0,5)=z=-10.0+2.5=10

Maximum value of z is 10 occuring at
D(0,5)



Unit - VI

PROPABILITY

PROBABILITY

A die is thrown. What is the probability of
getting a number greater than or equal to 3?

(a) 1/3 (b) 2/3

(c) 4/3 (d) None of these

A die is thrown twice. What is the
probability that the sum of points is
atleast 10 ?

(a) 4/6 (b) 506
) 1/6 ) 706

Two dice are thrown. What is the
probability that the sum is 7 or 11 ?

(@) 1/9 (b) 4/9
) 29 d) 59

If 4 unbiased coins are tossed then what is
the probability of getting 4 heads?

() 3/16 (b) 1/16
() 5/16 d) 716

A coin is weighted so that the head is 4
times as that appear as tail. What is P(H) ?

(@) 2/5 (b) 3/5
() 4/5 ()

1 1
P(A)=E,P(AFWB)=§ then what is the

None of these

value of P(A4 —B)C is

(a) 5/6 (b) 1/6
) 7/6 ) 96

A. Multiple Choice Questions (MCQ)

7.

10.

I1.

12.
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The probability of getting exactly 2 heads
in a single throw of two unbiased coins.

(a) 3/4 (b) 5/4
(c) 1/4 (d) None of these

3 dice are rolled. What is the probability
that the same number will appear on all
the dice ?

a) 1/36 (b) 5/36
) 736 d) 1136

Two cards are drawn from a pack of 52
cards what is the probability that both are
spades ?

(a) 1/16 (b) 1/17

(c) 1/18 (d 1/19

What is the probability that one digit
positive integer is even ?

(a) 4/9 (b) 5/9

) 79 (d) None of these

What is the probability of getting a total
of 11 from a throw of two dice ?

(a) 1/18 (b) 1/16
(c) 1/36 (d) None of these

A coin is tossed 3 times. The probability
of getting 3 heads is

(a) 1/8 (b) 3/8
(c) 2/8 (d) None of these



13.

14.

15.

16.

17.

18.

19.

What is the probability of getting a red card
from a pack of 52 cards ?

@) 1/3
(b) 12
) 113

(d) None of these

What is the probability of getting at least
one tail when 4 coins are tossed?

(a) 13/16 (b) 11/16

(c) 3/4 (d) None of these
What is the probability of not getting 2 or
3 in a single toss of dice ?

(a) 173 (b) 273

(c) 573 (d) 473

In a simultaneous toss of two coins what
is the probability of getting one tail?

(a) 112 (b) 372

(c) 5/6 (d) None of these
A coin is tossed twice. Find the probability
of getting atleast one head.

(a) 1/4

(b) 3/4

(c) 5/4

(d) None of these

A couple have 2 daughters. What is the
probability that their next child will be a
daughter ?

(@) 23 (b) 1/3
) 12 d) 1/4

A bag contians 7 white and 9 black balls.
If a ball is drawn at random, what is the
probability that it is white ?

() 5/16 (b) 3/16
) 716 ) 9/16

20.

21.

22.

23.

24.

25.

26.
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If P(4)=0.6, P(B)=04, P(AnB)=0.2
then P(B|A4)= __

(a) 2/3 (b) 15

(c) 173 d 1/6

When a pair of dice is thrown then the
probability of obtaining an even prime
number on each dieis

(a) 1/36 (b) 4/36

(c) 5/36 (d) 7/36

If A and B are independent events and
P(A) = 3/5 and P(B) = 1/5 then

P(ANB)=___
(@) 3/5 (b) 3/10
(c) 3/15 (d) 3/25

If A and B are independent events with
P(A) = 0.3 P(B) = 0.4 then P(ANB) is
(a) 0.38 (b) 0.48
(c) 0.58 (d) 0.68

If A and B are independent events and P(A)
=0.3 and P(B)=0.4 then P(A4|B) is

(a) 0.2 (b) 03
c) 0.4 d 05

If A and B are two events such that

1

P(A):Z P(B)=% and P(A(WB)=%

then P(not A and not B) =
(a) 3/4 (b) 3/5
(c) 3/8 (d) 3/11

If A and B are two independent events and
P(A) =0.3 P(B) = 0.6 then P(A and B) is

(a) 0.11 (b) 0.12
) 0.15 d 0.18



27.

28.

29.

30.

31.

32.

33.

If A and B are two independent events such
that P(A) = 0.3, P(B) = 0.6 then P(A and
not B) =

(a) 0.9 (b) 0.12
(¢) 0.13 (d 0.15
If A and B are independent events and

P(A)=0.3 P(B) = 0.6 and P(neither A nor
B) is

(a) 0.28 (b) 0.38
(c) 0.48 ) 0.58

If E and F are events such that P(E) = 0.6,
P(F) = 0.3 and P(ENF)=0.2 then
PE|F)=_

(a) 173 (b) 273

(c) 3/4 (d) 4/5

If P(B) = 0.5 and P(ANB)=0.32 then

P(AB)is
12 14
(a) o5 (b) o5
16 18
() o5 (d) o5

IfP(A)=0.8,P(B)=0.5and P(B|A)=0.4
then P(AmB) =

(a 031 (b) 0.32

(c) 0.33 (d) 0.34
IfP(A)=0.8, P(B)= 0.5 and P(B|A) = 0.4
then P(AB) =

(a) 0.64 (b) 0.65

(c) 0.66 (d) 0.67

P(A) = 0.8, P(B) = 0.5 and P(BJA) = 0.4
then P(AUB)=

(a) 0.95 (b) 0.96
(c) 0.97 () 0.98
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34.

35.

36.

37.

38.

39.

40.

/

If 2P(A) = P(B) = 5/13 and P(AB) =2/5
then P(A U B) =

(a) 926 (b) 1126

() 13126 d) 1526

IfP(A) = 6/11, P(B) = 5/11, P(AUB) =
2/11 then P(A|B) =

(2) (b)

niN »n| b
D~ Wnm|w

(c) (d)
If P(A) = 6/11, P(B) = 5/11, P(AUB) =
7/11 then P(BJA) =

(@) 1/3 (b) 273

(c) 3/4 (d) 4/5

If P(A)=1/2, P(B) = 0 then P(A|B) is
(@ O (b) 12

(c) 1 (d)
A fair dice is rolled. If E = {1, 3, 5}, F =
{2,3} G= {2, 3,4, 5} then P(EF) =

(a) 122 (b) 173

(c) 1/4 (d 1/5

not defined

If A and B are events such that P(A|B) =
P(BJA) then

(a)) AcBbut A#B
(b) A=B

(c) AnB=¢

(d) P(A)=P(B)

If A and B are independent events such that
P(AUB)=0.6, P(A) =0.2 then P(B) =
(a 1/4 (b) 173

(c) 172 (d 273



41.

If A and B are two events such that P(A) = 42. If A and B are events such that P(A)=0.16

0.3, P(B)=0.4 and P(A4U B) = 0.6 then P(B) = 0.4, P(AUB) = 0.2 then P(B|A)
P(AB) is is
(@) 12 (b) 13 @ 12 b 173
(c) 1/4 (d 1/5
(c) 1/4 (d 1/5

ANSWER KEYS

1. (b) 2.(c) 3.(c) 4.(b)
5.(c) 6.(a) 7.(c) 8.(a)
9.(a) 10.(a) 11.(a) 12.(a)
13.(b) 14.(c) 15.(b) 16.(a)
17.(b) 18.(c) 19.(c) 20.(c)
21.(a) 22.(d) 23.(c) 24.(b)
25.(c) 26.(d) 27.(b) 28.(a)
29.(b) 30.(c) 31.(b) 32.(a)
33.(d) 34.(b) 35.(a) 36.(b)
37.(d) 38.(b) 39.(d) 40.(c)
41.(c) 42.(b)
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10.

11.

Long Answer Type Questions

The probability of a shooter hitting a target
is 4/5. Find the minimum number of times
he must fire so that the probability of
hitting the target atleast once is greater than
0.999.

If P(A) = 0.4, P(BJA) = 0.3 and
P(B|A9)=02 then find P(B)

If A and B are two events with P(A) = 3/8,
P(B)=1/2 and P(AmB) =1/4 then find

P(A°AB) and P(4NBC).

3 cards are drawn from a pack of 52 cards.
Find the probability that they are of
different suits.

If A and B are independent events then
prove that 4¢ and B are independent.

From a bag containing 3 black and 4 white
balls, 2 balls are drawn at random one after
another. Find the probability that the 2nd
ball selected is white.

From a pack of cards containing 5 black
and 4 red cards, 2 cards are drawn one after
the other. Find the probability that the 1st
card drawn is black if the second card is
known to be white.

4 balls are drawn successively (and not
replaced) from a bag containing 6 white
and 4 black balls. Find the probability that
they are alternately of different colours.

A pair of dice is thrown. If 2 numbers
appearing are different. Find the
probability that the sum of points is 8.

What is the chance that a leap year selected
at random will contain 53 sundays.

If A and B are independent events such that

P(ANB) =3/50 P(AUB) =11/25 then
find P(A) and P(B).

12.

13.

14.

15.

16.

17.

18.

19.

/1148 /1

Seeds in a certain batch have an 80%
germination rate. If one plant 2 seeds from
this batch in the same pot then what is the
probability that

(1) at least one will germinate ?

(i1) exactly one will germinate ?

If 4,4,,....,4, are events then prove that
P(4,UA4,U...04)<P(4)+P(4,)
+..+P(4,).

A box contains 25 tickets numbered from
1 to 25. 2 tickets are drawn at random.
What is the probability that the product of
numbers is even ?

Prove that for any two events A and B,
P(AnB)=P(A4)+P(B)-1.

A bag contains 8 white and 6 red balls. If 5
balls are drawn at random find the
probability that 3 are white balls.

A bag contains 5 white and 3 black marbles
and a 2nd bag contains 3 white and 4 black
marbles. A bag is selected at random and a
marble is drawn from it. Find the
probability that it is white assuming each
bag can be chosen with the same
probability.

An urn contains 5 red and 5 black balls. A
ball is drawn at random, its colour is noted
and return to the urn. 2 additional balls of
the colour drawn are put in the urn and then
a ball is drawn at random. What is the
probability that the 2nd ball is red ?

Two balls are drawn from a bag containing
5 white and 7 black balls. Find the
probability of selecting 2 white balls if the
Ist ball is replaced before drawing the
second.



20.

21.

22.

A bag 1 contains 2 white and 3 red balls.
A bag 2 contains 4 white and 5 red 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 the
bag 2.

Find the probability distribution of number
of doublets in 3 tosses of a pair of dice.

A random variable X has the following
probability distribution

X [0(1]2(3[4]5]6 7
P(X) 0|k |2k|2k|3k|K |2k |7k +k

Find (i) P(X < 3) (ii) P(X >76)
(iii) P(0 < x < 3)

23.

24.

Two cards are drawn successively with
replacement from a well-shuttled deck of
52 cards. Find the probability distribution
of number of a ces.

A random variable has the following
distribution

X |01 23141516 |7
P(X)OZp 2p3p | p* |20 |7 | 2p

Find the value of P.

ANSWER HINTS

Probability of hitting the target = 4/5

The probability of not hitting the target =
1-4/5=1/5.

Let x denotes the number of shorts in
which a shooter hit the target in n shots.

P(x>1)=1-p(x=0)=1-"C,(4/5)’ (1/5)'
=1-(1/5)"

1-(1/5)" =0.999 then find n.

P(A) = 0.4. P(BJA) = 0.3

P(BNA)

= P(4)

=03= P(Bn4)=0.12
P(ACmBC)
P(AC)

=0.2

P(B|4°)=02= =0.2

1-P(4°B°)

1-P(4)

1-P(AUB)
1-0.4

Use P(4UB)=P(4)+P(B)-P(4nB)
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P(A4)=3/8,P(B)=1/2,P(AnB)=1/4
Then find P(A4U B)
P(4°NB°)=P(4UB) 1-P(4UB)
P(ANB)=P(A4)-P(ANB)

From pack of 52 cards, 3 cards are to be drawn.
Let A be the event that 1st draw gives a
card belonging to any one of the 4 suits.

=5
After drawing the 1st card we have left
with 51 cards, for 2nd draw. Let B is the

event that the 2nd draw gives a card from
remaining 3 suits with 39 cards.

P(B|A)=2=2

51 17
At the 3rd draw there are 50 cards left. Let
C is the event that the 3rd draw gives a
card from remaining 2 suits with 26 cards.

P(cyAmB):%

P(4)=22=1



Required probability =
P(ANBNC)=P(4).P(B|4).P(C|ANB)
Here P(ANB)=P(4).P(B)
P[(4°nB)u(4nB)|=P(B)

= P(4°"B)+P(4nB)=P(B)

= P(4°NB)=P(B)-P(ANB)

= P(B)-P(4).P(B)
=P(B)[1-P(4)|=P(B).P(4°)

So A° and B are independent.

Here |S| =P(7,2)

Let E is the event of drawing 2 balls where
2nd ball is white

|E|=P(7,1)x P(4,1).
Then find P(E) =%

There are 6 white and 4 black balls in a
bag. Four balls are drawn successively.

There are 2 possible mutually exclusive
ways

(1) starting with white, WBWB

(1) starting with Black, BWBW
Required probability

=P(WBWB) + P(BWBW)

|S| =6x6=36. Let A is the event that sum
of the points is 8. A= {26, 62, 35, 53, 44}.

Let B is the event that the numbers

appearing are different :>|B|=30
AN B={26, 62,35, 53}

Required Probability = P(A|B) =

10.

I1.

12.

13.

14.
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A leap year has 366 days. B week contains
7 days. 366 days contains 52 weeks and
2nd days. These 2 days may be SM, MT,
TW, with Th F, FS, SS. Required
probability = 2/7

A(AUB)=P(A4)+P(B)-P(ANB)
11 3

:E:P(A)JFP(B)—%
11 3 25 1

=t —="—=—
25 50 50 2

[P(4)-P(B)] =[P(4)+P(B)] ~4P(4)P(B)

L

10

On solving we can find P(A) and P(B)

= P(4)+P(B)

= P(A4)—-P(B)

P(a seed will germinate) = 0.8
P(a seed will not germinate) =1-0.8=0.2

P(both seeds will not germinate)
=0.2x0.2=0.04

P(at least one will germinate)
=1 — P(both seeds do not germinate)
P(Exactly one will germinate)

= P(1st germinate and 2nd will not
germinate) + P(1st will not germinate and
2nd will germinate)

P(4ua)=A E|Az| _ |A1|+|A2I;||A1 N 4)

Then apply method of induction

Out of 25 tickets, 2 tickets can be drawn
in C(25, 2) ways. [S| = C(25,2). Let A is
the event that product of the numbers is
even. One even number can be choosen
from 12 even numbers in C(12, 1) ways.

Another number is selected from 24 cards.
|4|=C(12,1).C(24,1)

_ll

A=



15.

17.

18.

P(AUB)=P(A4)+P(B)-P(4ANB)
= P(AnB)=P(A4)+P(B)-P(AUB)
P(AUB)<1=-P(AUB)>-1

P(4)+P(B)-P(AUB)>P(4)+P(B)-1
Then use condition on LHS.

Total marbles in 1stbag=5+3 =38
Total marbles in 2nd bag=3 +4 =7
Probability of selection of each bat = 1/2
P(A white marble is drawn)

= P(1st bagis selected with a white marble)
+P(2nd bag is selected with a white
marble)

= P =

3
+—.=
7

o | L
| —

1
>
R = set of red balls = |R| =5

B = set of black balls =|B|=5

|S| =10 P(drawing a red ball)

.1
10 2

If 2 red balls are added to the 4rn then the
4rn contains 7 red balls and 5 black balls.

[R]=7.

B|=5,

S|=12

R
P(drawing a red ball) = H = 12

22.

23.
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P(drawing a black ball)
_1B_s 1

S| 102
If 2 black balls are added then
|S|=12|B|=7.

P(drawing a red ball) = 5/12

P (drawing that 2nd ball is red)

Here sum of all probability = 1
= 0+k+2k+2k+3k+k> +2k* +7k* +k =1

=10k> +9% -1=0=k =-1,1/10
(rejecting —1)

P(x<3):P(x:0)+p(x:l)+p(x,2)
P(x>6)=P(x=7)=7k>+k

Let X = number of aces

4 1
P(getting an ace) = ) = )

P(not getti =2
(not getting an ace) 313

P(x=0)=212
13 13
P(X =1)=P(getting an ace)
1 12 12 1
= X— 4 ——=Xx—
13 13 13 13
1

1
P(X =2)=P(getting 2aces) = EIE]
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