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ST igd &1 99=-usl

1. Iff(x)—4x+65,x¢6 thenf™' (x)is equal to -
4x+5
afg = x#6, @ f'(x) %A E—
(@) 5X+6,x¢—4 () X+ 5x+6 x4
x+4 x—4"
© Z¥5 124 @ &y
x—4 x+4
Ans. (¢) : 6X+5;x:t4
x—4
Let f = A— B be function defined as f(x) = ax +65 ;

x#6, where, B={y:y= > for some x € A}.

Consider an arbitrary element y of B. By the definition
of B. _ 4x+5

X —

; X # 6 for some x in the domain A.

6y+5

y—

This shows that x = . Define g: B —»A by

6y +5
_4

8( )—
g(““ j—xand fog(y) = le(y))- f[6”5 ]
x—6 y—4
This shows that gof = I, and fog = Iz, which implies
that f'is invertible and g is the inverse of f .
2. If R be the set of real numbers, which of the
following is one- one?
gfg R dafash @A w1 99ud &, ar
Frrfafiaa wet § @ o9 Thet Y,
(a) f:R> R, f(x)=sinx
(b) g:R—>R, g(x)=cosx
(¢c) h:R>R,h(x)=¢"
(d) fi: R — R, f; (x) = a, where 'a' is a constant/
fi:R >R, f (x)=a &, a Th s 21
Ans. (¢) :h: R—> R, h(x)=¢"
(a) f: R—> R, f(x) = sinx is not one-one because sine
function is periodic with period 2m i.e. sin (2nw + 0) =
sin®; VOe R.
(b) gt R > R, g (x)=cosx is not one-one because cosine
function is periodic with period 2 i.e. cos(2nmt + 0) =
cos0; Ve R
(¢)h: R - R, h(x) = ¢ is one-one because h(x) =
¢>0, VOe R which implies h(x) = €* is an increasing
function.
(d) f; : R—> R, fi(x) = a is not one-one as f; is constant
vV xe R

;0 y #4. Now

gof(x) =g(f(x)) =

3. Let R be a relation on a set A such that R = R'l,
then R is-
HITTT A W T HoT R 36 TR §, o R =
R 4t -
(a) Reflexive/&=qcd
(b) Symmetric/9HHd
(c) Transitive/HshMH%
(d) None of these/35w® | T H1E a1
Ans. (b) : Symmetric
Let (a,b)eR; a,beA. Then (b,a)eR 'and because R =R
we must have (b,a)eR. Thus for every (a,b)eR we must
have (b,a)eR for all a, beA.
Hence, R is symmetric.
4. Let R be the set of real numbers, if
f:R—)Risgivenbyf(x)=x2+2and

g :R > R is given by g (x) = Ll’ then the
X —

value of (gof) (x) is —
WA R H@Taﬁwqgw'q% afe
f:R—-R,f(x)=x*+2 ¥ fear s aiw

g:R>R g0 = —, ¥ foan 9, @ (gof)
(X) <RT U B
2 2
(@) x2+2 (b) X" +2
X +1 (x—l)
2 2
© x2+l d) X +22/I
x’+2 (x+1)
Ans. (a) : X" +2
x> +1
gof : R—>R is defined by
(Xz +2) x> +2
f(x)) = =
g(f(x)) (X2+2)—1 Z+1
5. A bin?lry operation on a non-empty set G is a

ma mng-

ﬁﬁgipal%ﬁ el G W U fgard wiwan =

TR yetes §-

(a) fromGto G/ G ¥ G W

(b) fiomGxGtoG/G ¥ G W

(c) fromRxGt0G/G ¥ G R

(d) fromR xGtoR,
whvere Ris r\the set of real numbers.
SREIESIEERC Htl)“li‘l

Ans. (b) : fromG xGto G
A binary operation * on a non-empty set G is a mapping
fromGxGtoGie*: GxG—>G.

GIC 9a=ht 2021
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6. Let a relation R be defined on the set of non-
zero rational number Q* by aRb. Ifa =%, then

this relation R over Q¥ is
T Y URET &t & 99ed Q* W Tk
T R, aRb gRT GRATHRIT 21

DI a:l q& Q* W IE Waiel R —

(a) reﬂexwe but not symmetric and transitive
e 2, g Tafd 3R dwme T ¢

(b) symmetric, but not reflexive and transitive
, e e SR Tehme 8 2

(c) transmve but not reflexive and symmetric
oI 3, b T S T T 8

(d) reflexive and transmve but not symmetric
T 3R GH 3, (b T T

Ans. (b) : symmetric, but not reflexive and transitive

Reflexive - For every non-zero rational number a # 1

we have a = 1/a

Symmetric - If aRb; a,beQ* then we have

a=1/b

= ab =1
=b=1/a

= bRa;a, beQ*

Transitive - If aRb and bRc ; a,b,c €Q* then we have

a=1/b and b = 1/c which implies a = c.

7. If A is a square matrix of order n, then value of
adj (adj A) is-/Afs A AT B
WHIfE n &, T adj (adj A) T T &I
@ AP A
(b) IAI") A

(c) A" A
(d) None of these/3TH ¥ &g &t

Ans. (¢) : |A]" A
Let A be any given square matrix of order n, |A| denote
the determinant of A then

A(adjA) = (adjA)A = |A]

where I is the identity matrix of order n.
Now, for a square matrix of order n, (adj A) we have

adj A (adj (adj A)) = [adjA|1

= AadjA(adj(adjA)) = A|A[" 1
= |A]. I(adJ(adJA)) A|A|n I

—=adj(adjA) =

: [adjA| =|A|”

-10 11
© 10 1
(d) None of these/3TH T i T

6 -9
Ans. (b) : Given 3A-2B = L 3} (1)

-10 .
_J—(n)
207 [6 -9
—4}[6 —3}
11
!

8
and 2A-B =
8
We have
16
4A -2B-3A+2B= 16

10

9. If a matrix

or A=
o
5

8 6
3 2 4]is expressed as A+B,

1 79

where A is symmetric and B is skew -
symmetric, then B is equal to -

586
qfg MEE (3 2 4| & A+B & ®U H =h
1 7 9
feram oA, Set A |utta 3R B fauw wafya 8,
AT B T A §—
5 11/2 7/2] [0 5/2 5/27]
@ [11/2 2 11/2] ® |-5/2 0 -3/2
| 7/2 11/2 9 | |-5/2 3/2 0 |
fo0 —=5/2 —-5/2] 5 11/2 7/2]
© {572 o 3/2| @ |11/72 2 11
5/2 =3/2 0 17/2 11 9 |
5 8 6]
Ans. (b): GivenP=|3 2 4
17 9]
(5 3 1]
Then P=[8 2 7
6 4 9

We know that, square matrix is sum of symmetric and
skew symmetric matrix

Then, A+B-= %(P+P1)+%(P—Pl)

6 -9
8. If 3A2B = and 2A -B = 1
[6 —3} B= E(P P')
{8 _10}thenAis- s 86y (s 31y Jo s s
8 -2 6 o s 10 B=—||3 2 4|8 2 7||=5|-5 0 3
‘€|ﬁ{3A-2B=L _3} 3ﬁT2A-B={8 _2} 17 9) (6409 -5 3 0
AR 0 5/2 5/2
W [0 n o [10 -1 B=1-5/2 0 372
a
-10 1 10 -1 -5/2 3/2
GIC FaehT 2021 6 YCT



What can be said about the solution of the
following system of linear equations?
x+y+2z=4

10.

0 0 1
A= (x-y)(y-z) 1 1 z

2x — y+32 6 X+y +xy y 4z +zy Z
X-y—-z= A = (x-y)y-2z)(y'+ Z+zy-x"—y*—x
aw wﬁa—mrh & frefaiaa e & s & (A = Exfgg,zigaxzwéx))y v
TR T AT HET ST Tehall §7 A = (x-y)(y-2)(z—X)(xTy+Z).
x+y+2z=4 x+y z 1
-v+ =
ix_ yy_ 23: 1 6 12.  The value of the determinant | y+z x 1|is-
(a) It has a unique non-zero solution z+x y 1
Wﬂi?qmﬁ‘ﬁ?' x+y z 1
(b) It has infinitely many solutions
mady ARATR | y+2z x 1| OH &
(c) It has no solution z+x y 1
S (@) (x+y) (y+2) z+x) (b)xyz
(c) 1 (d 0
(d) None of the above is true Y 210
30§ FE A f I T 2 ns. (d) :
Ans. (a) : It has a unique non-zero solution. xt+y z 1
Given system can be described in matrix form as A=ly+z x 1
1 1 2]x 4 z+x y 1
AX=bie|2 -1 3| y|=|6 X+y+z z 1
1 -1 -1z 1 =>A=|x+y+z x 1[(C;>C+(Cy)
1 1 2 x+y+z y 1
Now A= |2 -1 3 |is non- singular because det(A) Lz 1
1 -1 -1 =>A=(x+y+z)|1l x 1|=0Dbecause Cjand C; are
= 7% 0 and hence invertible and A" exists ) ) Iyl
Then AX = b gives identical
or A AX)=A"b (pre multiplying by A™") 13. The harmonic mean of the roots of the equation
or (ATA)X=A"b ax’ + bx + ¢ = 0 is- ax’ +bx+c=0
orIX=A"b Al hT ek T1eT §-
orX=A"b 2¢c 2¢c c c
This matrix equation provides unique solution for the (a) 5 (b) N () b (d) b
given system of equations as inverse of a matrix is
unique. Ans. (a) : -2¢/b
Let o, B be the roots of ax*+ bx + ¢ =0 , then
11 a+p=-b/a
11.  The value of the determinant | x y z [is and afj=c/a
oy 7 .. Harmonic mean of o and f is
.11 2 _ 20 _2c/a _-2¢
R lVoa+1/B a+p -b/a b
X3 y3 Z3 A &= 14. Find the condition that the roots of the cubic
XYy z equation X - px2 + qx —r = 0 be in a geometric
(@) (x—y) (y~2) (z—X) (x+y+2) progression-
(b) x-y) (y-2) 2= (x +y-2) & I A HMAC ACH rewet wefwmor
(©) xyz(x+y+2z) , , px +qx—r—0§5'ﬂ§[ﬂ'ﬂﬁm§mﬁ'ﬁ'ﬁ'—
(d) xy+yz+zx) (x*+y +7°) (a)p+q—r—0 (b) ¢r—p’=0
Ans. (2) : (x-y) (y—2) (zx)(xty+2) (c) p r— q =0 (d p-q+r=0
11 1 Ans. (¢) : pr-q' =0
A= Let o, aR, OLRZ, be roots of x37px2+qx7r =0.
B A Then oc+ocR+(xR2:£> .. (1)
x y 7 o’R + R +o’R* = q . (i)
0 0 | and ’R*=r ... (iii)
A [Cl —C,-C, ] Now form (ii) R (a0 + aR + aR?) = q
I A _ = aR(p)=q
<> _y3 y3 3 7 ¢, -G, -G . 0L3R3(p3) :q3 = p3r—q3 -0
GIC Ya=ht 2021 7 YCT



15. The roots of the equation log, (x> —6x + 24) =2
are-
TSI log, (x* — 6x + 24) = 2 & TeA &-
(a) 2,3 (b) 4,6
() 1,5 (d) 2,4
Ans. (d):2,4

leen logy (x - x+24) 2
=x>—6x+24=47

= x’— 6x +24=16

= x—6x+8=0

= x’—4x 2x+8=0

= x-4)(x2)=0
=>x=24

16. The sum of the roots of the equation x* — 4 |x -
2|-4x+8=0is
X' —4|x-2—4x+8 =0 TNl &I
FTHR §-
(a) 8 (b) 9
(c) 6 (d) 4
Ans. (a) : 8

Given x* —4|(x—2)|-4x+8=0

Case I. If x > 2 then equation becomes
x’ -4(x-2)-4x+8=0
=x"—4x+8-4x+8=0

= x*-8x+16=0

= Sum of roots = 8

Case II. If x < 2 then equation becomes
x*+4(x-2)-4x+8=0
=x*+4x-8-4x+8=0

xX*=0

Sum of roots = 0

Hence, sum of roots of x’ —4|(x - 2)|—4x +8=0is 8

17.

What is the probability that a leap year,
selected at random, w1ll have 53 Sunda s?
T fovelt srftrad & 53 T B

AT
= wifrear = 7
3 5
(@) 2 (b) 2
2 4
(©) 2 (d 7
Ans. (¢) : 2/7

A leap year has 366 days, that consists of 52 weeks and
2days. A leap year has at least 52 Sundays.

The remaining 2 days can be any one of the following
{{Sunday, Monday}, {Monday, Tuesday}

{Tuesday, Wednesday}, { Wednesday, Thursday}
{Thursday, Friday}, {Friday, Saturday}
{Saturday, Sunday} }

Hence, P(a leap year has 53 Sundays) = 2

Ans. (d) : 7/8

P( Getting at least one tail in three tosses)
= 1-P(getting head in all three tosses )

= 1-1/2x1/2x1/2=1-1/8=7/8

19. If A and B are two events such that P (A) = %,
1 1
PB)= ZandP(AuB)= E,then the value of P
(A|B) is- )
gfg A Td B & U™ 3@ YR ¥, & P (A) =
%,P(B)=% T& P (AUB)= % &, P (A|B)
T 1T B
2 1 1 1
a) — b) — c) — d) —
(a) 3 (b) " (c) 3 (d) 3
Ans. (¢) : 1/3
We have P(ANB) = P(A) + P(B) - P(AUB)
111
3 4 2
_4+3-6
12
_1
12

Now observe that P(ANB)= é =P(A).P(B) which

implies that A and B are independent events and so A
and B are independent events as well.

That gives
—  P(AnB) P(A)PB 1
p(afpy=PACE)_PAPE) _p |
P(B) P(B) 3
20. Which function is not discontinuous at x = 0?

I W1 e x = 0 U 78ad TE 87

(a) sin (1/x) (b) 1/x*

(c) tan” (1/x) (d) tan x
Ans. (d) : tan x.

(i) £1£13 sin(%{) dose not exist

Ifx, = Y and yn:%zlm %)then lim(x,) =

lim(y,) =0
However, sin (1/x,) = 0 for all ne N while sin (1/y,) =
1. Thus, lim sin (1/x,) # lim sin (1/y,)

So, sin (%{) dose not exist and hence sin (%{) is
discontinuous at x =0
(ii) %{2 is discontinuous at x = 0

18. If a coin is tossed three times, then the ||(iii) tan' (%{) is discontinuous at x = 0 ( similarly
probability of getting at least one tail is-
AR IVTAT €T &, AT proceed as in the case of sin (%{) )
wH W HH Teh Yo AT I YTIeheT 8- sinx
1 1 3 7 (iv) tan x is continuous at x =0 because tan x =——
(a) (b) — (c) — (d) cosx
3 8 8 8 and sin x and cos x both are continuous at x = 0.
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1/x

21.  lim (1+Xx)

x—0
lim (1 + X)X & ST B-
(a) 1/e (b) e
(o1 (d) e—1
Ans. (b): e
Lety= (l-i-x)”X
Taking logarithm we have
log. y = 1/x log.(1+x)
Taking limit on both sides we have
log,(1+x)
X

is equal to -

lirrollogcy = lirr(} [0/0 form]

= log, hm y = lim

x—0

( ! j[L‘ Hospital's Rule]
I+x

. limy=e
x—0

22. When we expand sin [%+9j in powers of O,

3
the coefficient of % is-

3! >
1 1
(@ —F= (b) —
72 7
1 1
c) —— d) =
(c) 5 (d) :
Ans. (a) -1
' 2
We have sin [E + ej = sinﬁcose + Cosﬁsine
4 4 4
1
= —=(sin@+cos0)
L
1 0 0 0> o
=—|0-—+—+. . H]l-—+—+
2 31 5! 21 41
L 1 1 6 16)_3
NN AN ETIN T
3
So, coefficient of e—is L
3! 2

Ans. (a) : 1/4
The function f(x) = x(x—1) is continuous in [0,1/2] and
differentiable in (0,1/2) as its derivative f'(x) = 2x — 1 is
defined in (0, 1/2).
Now, f(1/2) =—1/4 and f(0) = 0.
f(b)—f(a) -1/4- 0

-a 1/2
Now, by Lagrange's Mean Value theorem there is a
point ¢ € (0,1/2) such that f' (c) =—1/2 then
2c-1=-12=c=1/4

Hence, -1/2

24. If u=f(y/x), them the value of x@+ y@ is —
ox "oy
Ife u=f(y/x) ﬁ,?ﬁ x@er@ T:IF[‘QF-T‘%‘—
ox " Oy
(a0 ®) u
(c) 2u (d x+y
Ans. (a): 0

- Ejf( |
and—-f'(zl(a

Thusx@+yau yf'(lj+
ox “o0y X

><N|\< K

X

R )
X X
1/x
a*+b" )
18-
2

25. The value of lin&(

11%(3)(;[’)() A $—
(a) ab ) 220
(c) Jab (d) a+b

Ans. (¢) : Jab

1/x
a* +b"
Lety=

Taking logarithm on both sides we have

log. y = 1/x log, (a ;b j

23.  Writing Lagrange's mean value theorem as i :
£ (b)- f(a) = (b - 2) £'(c). a < ¢ <b, the value of c, Taking limit on both s1(ies wae have
a“+
iff(x)=x(x-1),a=0,b:%is- IOge( 5 ] 0
limlo =lim———= [— from
AT & LA | YA Rt S X n ]
f (b)- f(a) = (b - a) f'(c), a < ¢ <b TA@A W, ¢ — Tog, fim ¥ = lim _(a*loga + b*log.b)
1 x—0 x—0 ax +b
HTAE, A f(x)=x(x-1),a=0, b=—, &- o g
2 S limy= €
1 1 1 1 0 b
a) — b) — c) — d) — i = +/ab.
()4 ()3 ()5 ()6 =limy = Va
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26. If u =+vx+,y, then the value of o1

,0° u  ,0m
X ——+2Xy—(—+y —s 18 -
d oxdy ° oy
?Tﬁ{u=\/;+\/§?ﬁ
2 2
x262+2xyaa;y+y22yl;,'éﬁr'qﬁ%l
X
2
@w4  (b)4u ©) —% (d)“;

Ans. (¢) : —%
Given u = \/;+\/§ :\/;(lﬂ/%j is a homogeneous

function of x, y of degree % Therefore by Euler's

theorem on Homogeneous functions we have

ey Ty S (a2

27. The function sin®@ cos’@ attains its maximum
value, when-

e sin®O cos’ @ WWWWW%,
Sel-
(a) O=tan"'\/p/q (b) 6=tan"'\/q/p
(c) 6=tan"'(p/q) (d) 6=tan"'(q/p)
Ans. (a): O=tan"'\/p/q
Given f(0) = sin"0cos’0
Upon differentiating w.r.t. 0, we have
f(0) = psin®'0cosOcost ' 0+qcost ' O(—sin0)sin”0
= sin"'0 cos?'O(pcos’0—qsin’0)
Now f(0) = 0= sin” '0cos®'0 (pcos’0—qsin’0) gives
Either 6=0, 7, 27, when sin® '0 =0
or 0 = n/2, 3m/2, when cos®'0 =0
or®= tan' % , when pcos®0—qsin® 6= 0

as critical points of the function f(0)
-1

P, . . .
a is the point of maxima.

n—1 l
28.  The value of lim Z—
n—ow ’(n —r )

1imZ;2 A &

Clearly 6 = tan

is-

I I I
(a) 1 (b) 3 (c)m (d) 3
Ans. (a) s w4

llmz —hmz ! *—llme[ ] :J.f(x)dx
n

Now let f(x) = —l—dx and thus a=0,b =1
n

(1)

Thenlim ) ——

n—ow prs ¢ 2 n
1-] —
n

1
I dx [tan (x)} =tan (1) — tan '(0)
O
= /4
29. An appropriate substitution for the integral
1/2

1/2
ﬁJr dx is-/FHTRA IHX dx @& fom
+
SUIH uﬁww -
(a) x="t (b) x—t
(c) x:t(’ (d) x=t"
Ans. (¢) : x=1°
Substltutlng x = t® in the integral me have
& dx = 6t°dt
1
2
J1+X dx _J‘l-i-t 6t dt_6J‘t +t°
1+
1+x3
which can be integrated using partial fractions

10

30. The value of the integral J.7X—mdx is-
L (11-x)
7 XIO
[ dx mw=2-

4 x1°+(11—x)

(a)3 (b) 3" (© 774" (d) %
Ans. (d) : 3/2

7

. x"dx
Given I= Im
4

b b
Then, by If(x)dx =Jf(a +b—x)dx we have

a a

¢ (11-x)"dx
! <

11-%x)"" +x"
7 10
- J~x "+ (11-x) 1(Oix
/ x"+(11-x)
i
2IZ[XL
1=3/2

31. The area of the circle x* +y” = 14x is-
g x> +y’ = 14x T SARSA B-

(a) 208 sq. unit/208 7 IH1S

(b) 516 sq. unit/516 = THE

(c) 108 sq, unit/108 & TH1S

(d) 154 sq, unit/154 a7 T

Ans. (d) : 154 sq. unit.
Given equatlon of circle
x> +y = 14x
or (x=7)* +y* =49
So, radius of the circle is 7units.

Then area of the circle = n(7)* = 154 sqg. unit.
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32.  The value of the integral 34. The value of the integral
J. {(sinx)dx e %-i—sin’l X
dx is-
\/ (sinx) +\/ (cosx) I1/4 2cos™ x+3sin”' x +sin”! (1-x)
(sm x)dx -
AR A &- ~4sin”' x
J. 4/ smx 1/ cosx J'm 2 dx
174 2cos™ x+3sin” x+sin”' (1-x)
(a) m (b) T T U 3-
1 1
T T
= ad a) — b) —
(c) 5 (d) 2 (a) 2 (b) 2
Ans. (a) : /4 ( 3
c) — (@1
Given 1= njz—Sin xdx 4
) [sinx +~/cos x Ans. (a) : 1/4
b b _J-3/4 n/2+sin”' (x) dx
Then, by [f(x)dx =[f(a - x)dx we have ~vs 2c0s x4 3sin x4 sin ' (1- %)
0 0
/2
1= | sin(r/2 - x)dx i m/24sin” (0)dx
\/sm(n/Z X) +\/cos x(n/2-x) V4 msin” (x) +sin” (1-x)
- ”J/~2 \cosxdx (sin"'+cos' x =7/2)
0 Veosx +sinx Then by [Ibf(x)dx = Jb f(a+b—x)dx]we have
"2 Jsinx ++/cosx dx . 4
= 21= J NE N ¥4 wm/2+sin” (1-x)dx
o VSR ENEOSE Ve msin | (1—x)+sin ' (x)
_ . e
20 = j dx L, gp [ TEsin 7(1x)+s1n. 51 x)dx
0 . V4 m+sin~ (x)+sin” (1-x)
2=, 21=["ax
2[=n/2 i e
1=n/4 : : 2a=[x],.
33.  The value of the integral J.[u d \2/ d lzljdx is- | [[=1/4
dx dx 35. The order and degree of the differential
2 2 equation-
TR j(ud—f—vd—fjdx =1 T - g Y JERIAN
X dx f(x,y) 4 +0(x,y) Yl 4....=0 are
de de 1
dv du b dv  du
(a) dx dx (b) YV respectively-
dv  du dv du B
(C) ud__vd_ (d) d_ d dm P dmfl qa
X X X X f(x,y) J +0(x,y) —}: F o, =0 ot
A ( ) dv du dx™ dx™
ns.(¢): u——-v— y
dx  dx HIfe 3R o HUI: -
v du (a) pandm/p 3T m
J. Vi Vae dx (b) mand p/ m 3 p
& £u (c) pandq/p ¥R q
= J‘uﬁdx— dex (d) gand p/ q 3 p
Now on integrating by parts we have AF‘S' (b)_ ‘m anq P .
dv  edudv du edvdu Given differential equation has order m and degree P.
> u——|——dx-v +I——dx Order of differential equation is the order of highest
dx “dx dx dx 7 dx dx order derivative.
N uﬂ_vd_u. Degree of differential equation is the degree of highest
dx  dx order derivative.
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36. The general solution of differential equation
% =e' Y +x% is
kT HHTHTUT %:e**ux%*y EalicelbCa
T 8-

3 3

(a) e =¢" +X 4 (b) SR
3 3

3

© y=x+e+c (d) exzey+y?+c

Ans.(a): & =¢c"+x/3+c

Given dy _ e*.e? +x%e?
X
dy_ e (e +x%)
dx

On separating the variables and integrating we have
J.eydy = J.(eX +x7)dx
3
e’ =e" + 4o
3

37.

An integrating factor of the differential

equation dy =ytanx —2sinxis—
STkt THISRIUT { AT o THTSRETT RUGICLES 2-
(a) secx (b) cos x
(c) sinx (d) tan x

Ans. (a) : cosx

Given differential equation can be written as

?—ytanx =-2sinx

X

An integrating factor (IF) = eiI I glogs(seex)

1
= = CcOsX
secx

38. The solution of the differential equation

Y _y_ x’ is-

dx x

srame wiE Y Y o mem i

d
(a) 3 :x(x3+c)X h (b) y=x(x’+c¢)
(© y =x(+c) (d) y=x*(x’+0)

Ans. (a) : 3y =x(x + ¢)

39. The equation xy = 1 represents-

xy=1 HIAT B-
(a) a pair of straight lines/Ts gt @ - I
(b) a parabola/Ush W1

(c) an ellipse/Tsh Tﬁﬁﬁﬁ
(d) a hyperbola/Ts 3TfaREe
Ans. (d) : A hyperbola
On comparing xy =1 with
ax’>+ 2hxy + by*+ 2gx + 2fy + ¢ =0
Wehave a=0,h=1/2b=0,g=f=0,c=-1
Then A = abc + 2fgh — af*— bg’— ch® = 1/4 # 0 and
h*> ab
Therefore xy = 1 represents a hyperbola.
40. The equation of the circle described on the line
joining the points (-1, -2) and (1, 3) as diameter
is-

fargatt (-1, -2) 3™ (1, 3) = faem areft Y@

T ST AT Tl T gt THieRT §-
(@) X+y' —y-7=0

(b) X+y* =7

() X+y' —y—-6=0

(d X*+y —x-7=0

Ans. (a) : X’ +y' —y—7=0
Equation of circle
(x+1) (x=1)+(y+2) (y-3)=0

= X—l+y—y—-6=0
2 -
= Xty —y-7=0
41. How many normals can be drawn from a given

point to a given parabola?

s fau o fag @ foelt feu o waem w

TR arfiveT/ar Eier <1 Wehd 82
(a) 2 () 3
(c) 4 (d) 6

Ans. (b) : 3
Equation of normal to the parabola
y=mx — 2am — am’
Which is cubic in m. Thus 3 normal can be drawn to a
parabola from a given point
42. What is the equation of the chord of the circle
x’+y? =49, whose and mid — point is (-4, 5)?
g X + y* =49 st 3T AT @1 w0
2, Rrwem wear-forg (4, 5) 82
(a) 4x—-5y—-41=0 (b) 4x +5y+41=0
(c) 4x—-5y+41=0 (d) 5x—4y+41=0
Ans. (¢) : 4x -5y +41=0

] dy y Given circle x>+ y* = 49 has the centre O (0,0). Slope of]
Given —=—-==Xx the line joining center of the circle and mid-point (-4, 5)
Where PX: —i(/x q=x of the chord which is perpendicular to the chord is given

, ’ by
IF:eI%dX:e*IOgX:l m:_5/4
’ X Thus , slope of the chord m, = 4/5
_ .. Equation of chord passing through (-4, 5) and slope
y.LF jq.I.F dx Vs
oL fodax xSy 4410
X \ X 43.  The value of f.(]xlz)+](12xi)+12.(ij) is-

y X Afn AN AfA AN A A A

-3t i.(jxk)+j(kxi)+k.(ixj)wm:r%-
3y =x(x’+c¢) (a) 0 (b) 1
is the required solution (c) 2 d 3
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Ans.(d):3 I o R o
E(3k)+ 3 (Rxd) + k(i) ™ oy
= II+3]+1A<1A< :Xandﬁ =2 inabove gives
= 1+1+1 =3

o
Oyt 0z r
44.  The unit normal to the surface x* + 4y” —3z" — 2 | |curl (r r) = 1(yznr“ ]
=0 at the pomt 1,1,1) is

Now putting o
0x

,\,H|><

znr" 2 ) — j( xznr" 2 — xznr" 2
-y

WAE L+ 4y — 37— 2=0® PG (1,1, 1) W +k (xyne" - xynr"?)
e l;lg rfreT &- 46. Ifr = (asint)r :(asint)i+(acost)}+(attan9)f(
1 /» ~ .~ A A a
i+4j-3k b) i+4j-3k ’F
@) J26 (1 ! ) (b) 1+4) then the value of ><E is-
() \/_(1+_]+k) () \/_(1—3J k) ARG T = (asin )7 = (asint)i +(acost)}+ (attan0)k
rooA dr d r
Ans. (a) : +4j-3k a|— T A B-
ns. (a) //%(1 ] ) &, dt kS
Given f(x,y,z)=x"+4y* =32’ -2=0 (a) a’cos 0 (b) a’sin 0
A vector normal to a surface f(x, y, z) = 0 at point (X, y, (c) a’tan O (d) a’ sec ©
z) is the gradient of f(x, y, z) at (X, y, 2) Ans. (d) : a’sec 0
- Unit normal = gradf Af _ 2xi+8yj—6zk r = (asint)i+(a cos t)j+(at tan 6)1;

rad E_ 2 2 2 T R A R
|gA | (A ax® + 64y + 362 %:(acost)i+(—asint)j+(atan6)k
At(LLy, AF 2886k 26+ 4i43k)

2—
[Af] Va+64+36 104 %:(—asint)i+(—acost)j+0k
1 ( :
= ——(i+4j-3k) : 2 -
- - ] k
_ J%_6 _dr_d’r . 0
45, If T=xi+yj+zkand T=/T| then the value of || - EX?_ acost —asint atan
curl (r“f) is- —asint —acost 0
ate r=xityj+zk 3 r=r| %}l', @ curl *l(a costtane) (a smttan6)+k( a2cos2t—a2sin2t)
"T) R HIA - A
(r r)— 4 = i(a costtanO)—j(azsinttan9)+k(—az)
(@) 0 (b) nr"? 7t B
() nr*' ¥ (d (n+3)r"r g ExE =+/a*cos’Otan?0+a*sin’ ttan’ 0 +a*
Ans. (a) : 0 dt  dt
Given r=xi+yj+zk and r :H =X’ +y +7° =+a*tan’0+a*
N 1 2x X = +a*sec’ 0
oW —=———on—o—=— 2
X 2 (x’+viig T = a"secO.
Y 47. A line lying in the yz - plane is inclined at an
.. r oy o z . . . . .
Similarly — ==and—=— angle o with z - axis. Its direction cosines are-
oy 1 ozox yz - GHae B e shig [ar z- 319 & W
And "t =r"xi+ryj+r"zk TRIUT AR Il &1 gl feeh-samd g-
3 3 i (a) 0,sin o cos a
- (b) 0 cos a, sin o
curl. r)=|0/0x 0/0x 0/0ox (c) sin o, cos o, 0
r'x r'y r'z (d) cos a, sin a.,0
ey P A6, 0, ~ Ans. (a) : (0, sina, cosa)
=i 6_r Z—af y ](&r Z_Er xj+k If the line is in yz- plane making an angle o with the z-
Y axis then its direction cosines are given by
irny_irnx (cos(m/2)), cosa, cos(T/2 — o)
ox Oy or (0, cosa, sina)
s or o) - o or 48. The eql-lation of. t!le right circ.ular cone, -whose
= 1| znr" —— — |— ]| znr X — vertex is the origin, the axis is the z axis and
oz oz semi- vertical angle is o, is-
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e g Vg o wHiewr, e i
%ﬁrn%lﬁ,w-zwwam?shﬁaﬁwa@,

(a) x*+y> =7’ sin’a
(b) x>+ yz =7’ cos’al
(c) x> +y’=7"tan’ a
(d) x>+ yz =7’ cot’ o
Ans. (¢) : x°+y* =7’ tan’a.
Equation of the right circular cone with its vertex at
(o,B, v) , its axis the line
x-o_y-B_z-y
1 m n
and semi-vertical angle 0 is

[l(x —oc)+m(y—B)+n(z—y)]

= (12 +m’ Jrnz)[(x—cx)2 +(y-B) +(Z—y)2]cos2 0
Now if vertex be at the origin axis be the z-axis and
semi-vertical angle is a.

Then we have a=0,3=0,y=0and =0, m=0,n=1
which gives 7> = (x*+y*+z%) cos’a.

=x+ y2 = Z'tan’al

49. The distance between the planes 2x+y+z=1
and 3x+6y+3z=2 is-
|qUAet 2x+y+z=1 3R 3x+6y+3z=2 &
sfter = gl 2-
4 1
® 35 ® 1%
2 5
(c) NG (d) NG
Ans. (*¥) : Given planes 2x+y+z=1 and 3x+6y+3z = 2
2 1 1
are not parallel because —#—#—.
3 6 3

Hence, distance between given planes is 0. So, plane
will be intersect.

50. The shortest distance between the lines
x—1 _ y—-2 _ z-3 and x—2 _ y-3 _ z—-4 is
2 3 4 3 4 5
e x—1 y-2 z-3
TEnan = - s
2 3 4
x—2 y-3 z-4 O S &
3 45 I g e
1
(@ 0 b)) —=
J6
2 5
() —= d) —=
Je Je
Ans. (a): 0
The shortest distance between the lines is
1 1 1
2 3 4
d= 23 1 2 2 =0
J(5-16)" +(12-10)’ (8-9)

The line x=2 = y=3 = 2+5
3 4
+ 3y — 5x + 4 =0 at the point-

Xx=2 y-3 z+5

51.

meets the plane x

THAA x + 3y —5x + 4

3 4 5
=0 ¥ faerd &-
(a) (-1,-1,0) ®) (1, 1,0)
(©) (1,0, 1) @ ©,-1,-1

Ans. (a) : (-1,-1,0)

The line x = 3t+2, y = 4t + 3, z = —5t-5 intersects the

plane x+3y—5z+4 = 0 for t given by
(3t+2)+3(4t+3)-5(-5t-5) +4 =0

=40t+40=0=t=-1

Which gives x =-3+2=-1,y=—4+3=-landz=5—

5 =0 and hence the point of intersection is (—1, —1,0)

52. The radius of the circle x” +y* +z" — 8x + 4y +
82-45=0,x-2y +2z=3is-
FAX+y +2°-8x+4y+82-45=0,x -2y +
2z=3 & e &-
(a) 4 (b) /5
) 45 @ 245

Ans. (¢) : 4\/5

Given sphere (x — 4)* + (y + 2)* + (z + 4)* = 81 has
centre (4,—2,—4) and radius is 9.

Now the perpendicular distance of the plane x-2y + 2z =
3 from the center (4,-2,—4) is.

4+4-8-3

V1+4+4

.. Radius of the circle in the intersection of plane and
sphere is given by

=9 -1 =80 = 4/5.

53. The general equation of the cone of second
degree which passes through the coordinate
axes is- TR 3T Teema 3@
T SIS THIHT &-

(a) ax* +by* +¢cz2=0
(b) Vix +./gy +v/hz =0
(c) ax* +by? + ¢z + 2fyz + 2gzx
(d) fyz+ gzx+ hxy =0
Ans. (d) : fyz+ gzx + hxy =0
The general equation of a cone with its vertex at the
origin is
ax’ + by’ + cz* + 2fyz + 2gzx + 2hxy = 0
Since X-axis is a generator, its direction cosines 1, 0, 0
satisfy the general equation
This gives a= 0. Similaryb=c=0
Then the general equation to a cone which passes
through the three axes is
fyz + gzx + hxy =0
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54. Let R" be the multiplicative group of positive
real numbers and R be the additive group of
real numbers, then the mapplng f: R" 5 R
given by f(x) =logx V xeR" is-
AT R &HTeHSR ATdiarsh AT ht UTeTeh
WY 3R R Tt HEsl w1 ANeE TE
‘%‘I?ﬁ[f(x)=logx‘v’xeR+§T{TﬁﬂTw
gfafesor f: R" > R -
(a) One one and onto, but not homomorphlsm
AT €, e SRR T
(b) One-one and homomorh1sm but not onto
TS GUEHIRAT &, e ST TE
(c) Onto and homomorphlsm but not one-one
eRTeh Td FHHIAT &, foh Theb &
(d) One-one, onto and homomorphlsm
T, STesEsh U GTHIRAT @
Ans. (d) : one-one, onto and homomorphism.
Given f:(R",.) = (R,+) defined by

f(x) =log x, Vxe(R",.)
Let log x; = log X»; X;, X,€(R",.)
= log [ij =0
X,
= X
X
= X1 =X
Hence f'is one - one.
Now let y € (R, +) then there exists

x=¢" €(R",.)=(0,0) such that log x = log (¢') = y.
Hence f'is onto.
Letx,,x, €(R",.), then
log(x,.x,) =logx, +logx,;
= f(x1. x2) = f(x)) + f(x,)
Hence f is homomorphism.
55. The relation of isomorphism in the set of all
groups is-
weft TEl o GYTua § UHEUdr T Hie-
(a) Symmetrlc and transmve but not reflexive
P TH S 8, e e T
(b) Reflexive and transmve but not symmetric
W T HHME ¢ %ﬂ A T |
(c) Reflexive and symmetric, but not transitive
e T gufhd €, foeeq dwme
(d) Reflexive, symmetrlc and transitive
T, TS bt @
Ans. (d) : Reflexive, symmetric and transitive
Two group G and G' are said to be isomorphic if there
exists an isomorphism ¢ from G to G'
Reflexive : There exists an isomorphism ¢ : G—>G from
a group G to itself. Such an isomorphism is called an
automorphism. Hence the relation of isomorphism in
the set of all groups is reflexive. The identify map is an
automorphism.
Symmetric : If ¢: G—>G' is an isomorphism, the inverse
map (1)’1: G'—>G is also an isomorphism.

vx,,X, €(R",.)

Proof: The inverse of a bijective map is bijective. Since
¢ is a homomorphism then V x,yeG,

90700 0'() = ¢ @) 0 (0¥ = xy = 6@
(xy))

Transitive: If ¢ : G —> G' is an isomorphism and y:
G'>G " is an isomorphism then yo¢: G — G'is also an
isomorphism.

56. In the group {a, a’,a’, a*, a°, a° = e} the order of

a° is-

|UE {a, 2%, 2%, 2%, a°, 2= ¢} W a° =t WAfE §-
(a5 (b) 6

(c) 2 d 3

Ans. (b): 6
In a finite group (G,0) of order n, let acG and O(a) =n .

Then O(a") =

(n.r)

ged (6,5)=1
- 0@) = -2 ?

; (n,r): ged of nand r.

-2-¢

(6.5)

57. The number of generators of a cyclic group of
order 8 is- .
e 8 oh TEHT TUE o T-Iohl hi HEAT §-
(a) 2 (b) 3
(c) 4 (d) 6
Ans. (¢) : 4

Number of generators of a cyclic group of order 8 =
number of positive integers smaller than 8 and relative
prime to 8 =n({1,3,5,7})=4

58. For the multiplicative group of residue classes

gafdg T  *®F  UETEe, WU
“““ & fom, & =

SEEE] 2-
()2
Ans. (b): 3
(1)={1}
<5> - {T 2 Z} =<Z>

®3  (©4 (d) 6

Hence 3is a generator of the group described.

59.  The alternating group A; on 3 symbols 1,2,3 is-
3 UefteRt 1, 2,3 W HUE A, B-
(a) {L (12)} (b) {L (13)}
(c) {L (23)} (d) {1,(123),(132)}
Ans. (d) : {1, (123),(132)}
Let S; denote the symmetric group of 3 symbols {1, 2, 3}
Then S;= {L,(12), (23), (31),(123),(132)}
Definition: A permutation that can be expressed as
product of even number of 2-cycles is called an even
permutation.
The set of even permutations in S, forms a subgroup of
S, denoted by A, and is called the alternating group of
degree n.
Now, (123)=(13) (12) € A,
(132) =(12) (13) € A,
A, ={1,(123), (132)}.
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60. Let Z be the additive group of integers and E
the additive subgroup of even integers with
zero, then the number of distinct cosets of E in
Z is-

WHET Z YUTieRt s InTedesh WHE iR E I
W|fEa 9W YuTiehl AT ANTTHe SUEUE &, aa Z

E & Rrer-fasr shrageerdt i @ 8-
(a) 2 (b) 3
(c) 1 (d) «

Ans. (a) : 2
There are two distinct cosets of the additive subgroup of]
even integers (2Z, +) of group of integers (Z, +)
described by

0+2Z = {2x;xe Z} =27

1+27Z={2x+1 ; xe Z}
namely the set of even numbers and the set of odd
numbers respectively.
61. The rank and nullity of the linear
transformation T: R? — R’ defined by-T (a, b)
=(a—-b,b—a,—-a) are respectively—
T (a, b) = (a — b, b — a, —a) GRT ARk Raw
wTU=RUT T: R? - R® &t hife 3T yr=rem

THUIT: B-
(@ 1,1 (b) 2,0
(c) 0,2 (d) 2,1

Ans. (b):2,0
Clearly null space of T, N(T) = {(0,0)}
So, nullity (T) = dim ({0,0})=0
.. By Rank-Nullity Theorem we have
dim (R?) = nullity (T) + rank (T)
= 2=0+rank (T)
= rank (T) =2
62. If W, and W, are subspaces of a finite
dimensional vector space V, then dim W, + dim
W, is equal to-
afe W, aer W, et afitfia fadfar afeer aafy
V & 3 SuEfiEat &, @ dim W, + dim W,
TSR EAT-
(a) dim (W, + W5)
(b) dim (W; N W)
(C) dim (W; + Wz)- dim (WinW,)
(d) dim (W + W)+ dim (W;nW,)
Ans. (d) dlle + dlmW; = dlm(W1+W2) +
dlm(WlﬁWZ)
Theorm - If W|,W, are subspaces of a vector space V,
then
dim(W+W,) = dim W +dimW,—dim(W,;"W,)
Let S = {u,u,.....u;}be a basis for W;nW,. Because
WinW, is subspace of W, and W, and hence S can be

T S t
Let Z:aiui +Z:ijj +ZCKWK =0 for scalars a;, bj, ¢k
i=1 j=1 K

=1

1<i<r
1<j<s
1<k<t

T S t
ThenZaiui +Z:ijj :—Z:cKwK ; which shows that
i=l j=1 K=l
element on both the sides are in W;n\W,

t T T t
Thus —Z:cKwK = Z:diui so Z:diui +Z:ckwk =0
t=1 i=1 i=l k=1

which implies d; =0 and ¢,= 0 for ISi<r, 1Sk <t
since B, is linearly independent.

Therefore Zaiui+2ijj=0 which implies a=0,
i=1 j=1

I<i<r
bj:O, for aj, bJ 5 l<i<
S ]SS

Thus , B is linearly independent .
Now Let w € W+ W,. Then w = w;+ w, for some
w;eW; fori=172.

Then w; = ipiui + ZS:CIJVJ and w; = Zr:g;ui + Zt:hkwk
for scalars pll:: 9> i th=1 i=l )
Noww = Zr:(pi +g )y, JFZS‘,qjvj + ithk

Thus w is i11:11 span (B) = sy

Showing that B = { u;,u,,.....u;,vy,va,....Vg, W1, Wa,...W; }
is for W;+W,

since B is linearly independent.

Which implies that
dim(W+W,) =r+ s+t =dim W; + dim W, — dim
(Win Wy)

= dimW;+dimW, = d1m(W1+W2)+d1m (WlﬁWZ)

63. Let V and W be two vector spaces over a field
F.If T: V> W is a linear transformation such
that dim V = 5 and nullity (T) = 2, then rank

(T) is - ‘
TqET VvV AR W R @ F WX 3 wwiyat 31 afe
Mgeh TURRT T: V> W 30 TR ¢ TR dim

V =5 3R I=4T (T) = 2 &, & &ife (T) R

(@0 (b)2 (¢)3 (d1
Ans. (¢):3
Rank-Nullity =~ Theorem for a  linear

transformation T: V—>W states that
dim V = nullity (T) + rank (T)
where, V is finite dimensional vector space.
So, rank (T) = dim V-nullity (T)
=5-2

=3

tended to a basic for W, and W 64. Then n" roots of unity can be arranged as-

i’;te}‘; e {‘La uasw ‘:lr Vljn VZ} ZoRTE o nd geAl e I WehaT §-
1= U, Ug,e.... r, V1,V2...o. s . . . g

and By={ u; Up,.....1;, W|, W,..... W} be bases for W, and (a) an arithmetic progression/Ts FHI-R Avft ,ﬁ

W, respectively . (b) a geometric procession /Ueh IO goft &

Claim: Let B = { Uy Uy, V| Va.o. Vs, Wy, Wanoo Wy} (c) a harmonic progression/T% FUFH HUT |

B is a basis for w; + w, (d) an arithmetico - geometric progression

Proof - First we show that B is linearly independent. T W—W
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