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Loy Lo L, L L
12 23 34 45

ARTh B—
Sum of the series
1 1 1 1

E - E + ﬁ - E ..........
(A) 2log2-1
(B) 2log2-3
(C) 2log?2
(D) ST § | PIs Tel/None of the
above
1. (A) e &, oo

1 1 1 1

1.2 23 34 45

A -

3f3res F¥=T BT YA PR UR,
1 1 1 1 1 1 1

l-——— - ———— =t
2 2 3 3 4 4 5
2 2 2 2
l==%===9F=4F 0w
2 3 45
1+2 —1+l—1+l .....
2 3 4 5
1+2 1—l+1—l+l ..... -2
2 3 4 5
(T Sire T TeH W)

B O 8, log(1 + x)

x¥ox XX

=x-+ -+
2 3 4 5

x=13ET R,
log(1 + 1) = log2

3T Al T 4 2log 2 — 1

2. Ife frey vere 1 &ifereT oRIT, 9T Y T

HETH SAlg & a-I6R Bl, Al SHPT Yard
DT B—
If the horizontal range of a projectile is

equal to its gained maximum height, then
its angle of projection is

(A) g (B) tan12

(C) tan'4 (D) g

2. (O)

'8, &S T R =HexH Sas = H

I
I
IH
I
o |
——=Rr—
B 9T B, afas iR, R =

u?sin 20

8
. u*sin® 0
He<H Hd é H= —"
2¢g
u’sin20  u’sin’0
g 2g
=2
= 2sinfcosd = sz b
= 4cosB = sin®
tand =4
0 =tan 4

3. esint + 1) 7 qREAfID WY B—

The real part of ¢S * &) js

(A)
(B)
©
(D)
3. (A)

eSinx coshy [co5(cosx sinhy)]
esSinx coshy [sin(cosx sin/y)]
e%OSY SinhY [cog(cosx sinky)]
€%OSY Sy [in(cosx sinfy)]
7 % esSin(x + iy)
B S 8, sin(a + b)
= sinacosb + cosbsinb
37 esinxcosiy + cosxsiniy
TAT sinix = isinkx BT TN HRA

cosix = coshx
eSinx coshy + cosx isinky
esinx coshy esinx. isinhy
esinx coshy[eicosx sinhy]
B 9

€™ = cosx + isinx

TR e8inY coshy[cos(cosx sinky) +
isin(cosxsin/y)]

3T ARKAAD HRT S0 0y [cos(cosx
sin/y)] BT |

4. sinh(x + iy) IRER &—
sinfi(x + iy) is equal to

(A)
B
©
(D)

sinx coshy + i coshx siny
sinfx cosy + i coshx siny
sinx coshy — i coshx siny
sin/ix cosy — i coshx siny

4. (B) f &, sinh(x + iy)
B S ®, sinfix = —isinix

31d: — isini(x + iy)

— isin(ix + i2y)

—isin(—y + ix)

sin(a + b) BT YA B |

—i [sin(—y) cosix + cos(—y) + sinix]
—i [cosysinix — cosixsiny]

ERG| sinix = isinkx

3[d: —i [isinkx cosy — coshx siny]
= —i%sinhx cosy + icoshx siny

= sinkx cosy + icoshx siny

5. ¥ qeAfg W, ofaT z-ota1 eIl TGN

aﬂm%%wmqﬁaﬁgwﬁaﬂw
—

The equation of a right circular control
with vertex at the origin the axis the z-axis

. . .
and semi vertical angle 2 is

(A) x2+ 22 =y2
(C) 22+y?=x2

B) 2+ =2
(D) xy=27

5. (B) AZ

S

B O B, x2 + )2 = 22tan?0

STet 6 =tan’
4
o 2+yt=7 tanz%
x2 +y2 =52
sin”' (xy—-2)
6. (x,y)ﬁ(z,um BT 9 B—
Sil’l_l(xy -2)
li > W) .
(x,y)lg(lz,l) tan”' (3xy — 6) is equal to
1 1
A) — B) —
(A) 3 (B) ;
© 1 (D) 2

TR | 1



_ sin~'(xy —2
6. (A) lim #
=20 tan™ (3xy — 6)

x—2=X

2f=-20 5 1
f=-10 mdx
T = (—g, ) = (0, 10)

i s FHTHT 1 9AT HRA |
o = m ara: log[l1+x]; = log4

y-1=YT@EI R = J0+100-90
sin ' [(X +2)(Y +2) - 2] _Ji0 10. xy-Td1 TR, GRIeTY 3> =x® ?ﬁ,ﬁ'ﬂ ﬁ%
x¥)5>0.0 tan '[3(X +2)(Y +2) - 6] (0,0)¥ (1, 1) T 9
sin [(X +2)(Y +2) = 2] F=( =y 4 0i =y + )] arfe
XV=00 (X +2)(Y+2)-2 T P B
The work done by the force
[3CX +2)(Y +2) - 6] o R
tan"[3(X + 2)(Y +2)— 6] 3 =@y D@ y)) ;
mx—y=0 displacing a particle in the xy plane from
{(X+2)(Y+21—2)} o o & 91 ¥ 5 Rg (0, 10) R (0,0)to (1, 1) along the parabola )* = x,
AX+2][Y +2]-6 G mx — y = 0 TR Tl T o B 1s
TS Froar ¥ 91 2| (A) 2
{Eﬂ\‘rﬂﬂ?f%, it & mx0-10 ® 3
=0 W e | V10 © 3
limtanflx _ 1} 10 _ ‘
-0y \/m > J10 (D) $EH ¥ ®IE T8&l/none of these
a1 Jof+1 < 0 10. @), : i
3 P = F=(x" =) +x)i-(Q2xy+y))
7. IRARE TR B SR AR TS & m? <9 e ro=Xi+yJ
e e C(R) 1 e s 4 = dehy)

The dimension of the vector space C(R)
of the complex number over real numbers

9. U7 lim l+ ! + ! +....+L 5o
melp n+l n+2 4n

& o ¥, W= [Fdr

is ANT BT 7T B— = = 2_ 0 5
Fdr =[(x" =y =x)i=(2xy + y)/]
A1 (B) 2 The sum of the series L
© 3 (D) 4 hm[ [ 1 } [dvi +dy]]
7. (B) Irfa® wme @ Uk Afys meln n+l n+2 4n Fdr = (x2— 2 +x)dv— (2xy + y)dy
el & wfeer Hfte C(R) @1 is equal to Lo I
28N I (A) 0 (B) 1 W= I(x — "+ x)dx fj(2xy+y)dy
0 0
8. 1T T T y = m, I 42 + 2 — 20y + (©) log3 (D) logd P
. . =x
90=0% IR R &, A mPAF AT 9. (D) faar &, S W _[)I)(/Z y
T A W= | (x* —x+x)dx
I . . fim{ L+t L o 4L
If the straight line y = mx lies outside the ol n n+l n+2 4n _L‘(z X 3% + y)d
circle x? +y%—20y + 90 =0, then the value yxy wryay

of m will satisfy 2o} BT ART e WX, 12 3
(A) |m] <3 (B) m<3 AR R w= [ax- [ @y +yay
(€) m>3 (D) |m|>3 n+0 n+l n+2 7 n+3n o 1 250 )7 1
8. (A) fa=m &, WR& @1 y = mx qA A R L} _{4 2}
2+ 200+90=0 2 X :
13 1 7l_l+l:>117_2
-2 3 127273 3
L=
29 " 110
\WQ/y hmlsn 1 1. 3M=gE |1 1 0] & %= amgie a1 8—
L 000
S A B e 12 + 2 + 2gx + n
i 7 & 3n The distinct eigen values of the matrix
2+ =0 A T, Lim Ll o
=080 TR 11 0fare
n
0 0 0
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(A) 0,1 B) 1,-1
(C) 0,2 D) 1,2
110
1. (O) e, amgs (1 1 0
000
1 10l [» 00
A-M=|1 1 0|-|0 % 0
00 0/ |0 0 A
I-» 1 0
|1 1-x o0
0 0 -a

[A—AL]=(1-V)[M1-N)]-1(1)—0
IS A & ol |A—Al|=0
AMI-A2+A=0
AMA-A2+1]1=0
MI+AZ-20—-1]1=0

AA2—20] =0
AXAMA—=2)=0
AM(h-2)=0
31d: A=0,
A=2
12. FHIBROT x2(y — px) = pPy BT D &A 8,
e p= L
dx
General solution of x*(y — px) = p?y where
p= & is
dx

(A) 2 —c?=2cx® (B) x*(y—cx)=c%y
(C©) x?*=cx*+c* (D) y*=cx?+c?

12. (D) A ¥, x2(y — px) = p%

2
y-px=27
x
P’y
y= pxt+=—= (1)
X
y 3 IO FRA W,
2
(e
X x
HIHAT xzzu,yzzv
2xdx = du, 2ydy = dv
& _ 2 B
du 2x dx
- v _ydy
du x dx
vy
du xp

13.

13.

14.

14.

15.

15.
16.

,{_ﬂ}
P du

v=px2+p2

y2=cxz+c2
A (2, 0) U P [T w9e 5, o™
a,bez,aObd:el a+ b+ 13 aReafsa
%lWa‘cﬁlagc—;ﬁqa'%,S‘fa"cmﬂﬁ%—
Let (z, 0), wherea o b = a + b+ 1, a,
b € z is a commutative group. Let a' be
inverse of a, then «' is equal to

(A) —a+1 B)—a-1
(C) —a-2 (D) —a+2
(C)fms, aob=a+b+1

aoe=a
ace=a+tet+l

atetl=a

e=-1

37d: aoa =-1

aod =a+tad+1
atad+1=-1
a=—a-2
A FHEHROT X3 — 5x2 — 16x+ 80 =03 AT
A 4T — 4, TN 5 FHIBRUT BT AT
S
If the two roots of the equation x> — 5x2 —

16x + 80 = 0 are 4 and — 4, then the third
root of this equation is

A) 1 (B) 2
©) 6 (D)5
D) f@ e, X — 52— 16x+80 =0
qA 4, - 45|
Hell &l OB =4 x —4 x 0.=-80
_ 80
- —16
a=>5

TP gl U IR g N arel
Mol B HIR AR & favm 4 ¥ afy
g irel 1 =Ye I e W) faRm 7 ¥,
N g AFITaRT E—

A hemisphere rests in equilibrium on a
sphere of equal radius. If the flat surface
of the hemisphere rests on the sphere, then
this equilibrium is

(A) %ITE/Stable

(B) *=erg/Unstable

(C) SSRIH/Neutral

(D) ST # ¥ PIS T&i/None of the

above

(A) TS AMRITERT BT |

Wy=mx+lWy2=4xa%'\“q"€f
X1,

The line y = mx + 1 is a tangent to the
parabola y2 = 4x, if

(A) m=1
(C) m=-1

16. (C) fan e, X@r y=mx + 1
AT WRAAT 32 = 4x

(B) m=2
(D) m=-2

m?‘*\

y =4x

(1,0)

B M4 &, T afe s wxer X
Rae BT W Ry e 1= &

m

3 = dax | AT FA W
4a =4

a=1

y=mx+1,1=1

313:1=i:1=i:>m=1
m m

17. [ e dx aram ¥
IO e dx is equal to

1 T
(A) EJE ®) -

©) % D) =

17. (A) fa g, [ e dx

qE1,  x% =
2xdx =dt
1 me’'dt

fﬁﬁ_ edt
2t 20 i

x—0,t—>0
X —> 00, —> o0

1
:Efe t 2dt

TTHT BT T JANT R A S & |
n = fe"‘x”’ldx

37 % fe_’t(%_ljdt

. lxﬁ L
212 2
18. o a1 T2 M S999 &Y T qeid B
TS STl B | S Al q1 39
AT IR oA Y@ & ATeT T—
The moment of inertia of a circular ring of

radius @ and mass M about an axis through
the centre perpendicular its plane is

TR | 3



(A) %Maz (B) Ma?

(©) %Maz (D) §Ma2

18. (C) I, = I 1 SIS SATEL Bk 3
ST 9Tt oI $e FHeTe] IR eTwlaq]
T B A
3 I,g =1, +Md?

l Ma? + Ma?

2

3

I,n = —Ma’
AB D

19. 3TIE A= ﬁ ﬂ @ ST A —

The eigen values of the matrix A =

5 4
| o] are

(A) 6,0 (B) 3,2
(©) 6,1 D) 1,2

5 4

19. (C) e &, oy A= L 2}

an-[ 0]
-

A-M| =(G-V)2-V)—4
M 79 & Tt JA— Al =0
aa:  5-MN2-1M)-4=0

10-7TA+A2-4=0

AM—TA+6=0

A2—6L—A+6=0

MA—6)—1(L—6)=0

A= R-6)=0
r=1,6

20. IR f(x)= ’)‘:i AR y= 1), ar %

INTER &—
If £ =2 andy=/1x), then &
x+3 dx
is equal to
2 o
(A) (x+3)2 (B) (x_l)z
x—2 1
© 5 B Gy
0. B) Rary, =2 =i
x+3
o fer

4 | AGRAWAL =XAMCART

x+2 _
x+3

= x+t2=xy+3y
= x—xy=3y-2
= x(1-y)=3y-2
3y-2
1-y
3x-2
1-x

W p= =2

dy _U=0x3 510

dx (I-x)2
- 3—3x+3x-2
(x=1)
dy 1
dx (x-1)?

21, 99 (x— 12+ (y—3)2 =2 AR x2 +)2 — 8x
+2y +8 =031 faftr= g sl = yfiewes
R ¥ | Frefeed § B w8 T
The circles (x — 1)2 + (y — 3)> = #2 and
x%+32 — 8x + 2y + 8 = 0 intersect at two
distinct points. Which of the following is

correct.
A) r=1 B) 1<r<l
€ r=2 D)2<r<8

21. (D) AT, g0 (x - 1)2+ (v - 3)2 =12
AR x2+)2-8x+2y+8=0

A
\/

i 1 g T qAR DI 2 Al
fargal T TR B ¥
a9 CC,<r +r,
et 99 & b3 (1, 3) e B o
8l
TR g S ford
¥ +)2—8x+2y+8=0
x2+12+2gx+2f+c=0
2¢=-8,2f=2,c=8
g=-4/=1
C,(4,-1),r=+g +f*—c
r=\16+1-8
r=3
3q: C,C, = \/m
=9+16 =5

5<3+r
r>2

22.

22.

23.

23.

24.

If& y = sin(log x), 1 =fRIT § B
SRR

If y = sin(logx), then which of the
following is correct ?

2

dy
A) = +xy=0
(A) T

d
B) —=+y=0
(B) PR

2
(©) szH%w:o

(C) faan &, y = sin(logx)
X P TYET TghedT BT UX,
dy

1
= cos(logx) x —
dx X

xay = cos(logx)

U x B A& faherT B U,
_ —sinlog(x)
dx’  dx X

I B TP IMegE 39 YHR & 6 B2 = B
AR A=1- B, d F=faRad 4 o= T&
TEE ?

If B is matrix such that B2 =B and A =
I — B, then which of the following is not
correct ?

(A) A2=A (B) A2=1

(C) AB=0 (D) BA=0

(B) fears, B2=B,A=1-B

A=1-B

T IRE T B UR,

AZ=(I-B)?= ?+BZ-B—RB

=1?+B-2B

fan g, B2=B

d: A2=1>+B-B

=(I-B)=A=A%2=A

I A2 = [ SR |8l el BT |

XW /e y = k(x— 1), ke R, I AP
|HABE! BT FHIBIT &—

The orthogonal trajectories to the family
of straight lines y = k(x — 1), k € R, are
given by

(A) @12 +)2=¢

(B) (-1 +-1P=c

©) ky+x-1=0

(D) 2 +y2 =c2



24, (A)T)ﬁ}m%,?@rﬂ'ﬂﬁy=k(x71),keli
Y =X => IH BAl FHIDHRT
X
x2+y2:a2

y:k(x—l)ﬁkiil

X
dy dy y
& T & oD
—dx
d
(x = Ddx =~ (vdy)
I TR® FATHAT B TR,
I(x—l)dx = —‘[ydy

2 2

AN A

2 2
x272x+y2=2c
(x-12+3*=2c+1=c?
(- 12 +)2=¢

.
x—1

cosx sinx 0

25. IfX A = flx) = |—sinx cosx O, qr
0 0 1

A E—

cosx sinx 0

If A=flx)=|-sinx cosx O], then
0 0 1

Alis

(A) fx)

(©) f=0)

25. (C) faan &,

(B) -Ax)

(D) A=)
A =flx)
cosx sinx 0
= |-sinx cosx 0

0 0 1

cos(—x) sin(—x) O
fl—x) =| —sin(=x) cos(-x) 0
0 0 1

cosx —sinx O
+sinx cosx O

0 0 1

f=x) =
cosx sinx O

fix) x fix) = | —sinx cosx 0
0 0 1

cosx -—sinx 0
x| sinx cosx O

0 0 1

26.

26.

27.

27.

Sx) x fix) =

S O =
S = O
—_ O O

= fix) x ix)=1
B O © I AB =1
Al'=B
3rd: Al = flx)
A 3R B T% U491 B & | B gRT BT T
T A AERT B TS T &1 & 3fdrh
BN Bl Yiehar &—

A and B throw a dice. The probability
that A's throw is greater than B's throw
in numbers is

1 5
(A) 2 B 3
5 7
© 5 (D) )

(C) AT B §RT B T Uy
1,1),(1,2).......(1,6)
(2,1),(2,2).......(2,6)
(3.1),(3,2),(3,3).......(3,6)

5= 4,1),(4,2),(4,3)....... (4,6)
5,D)....... (5,6)
(6,1),(6,2)....... (6,6)

EA &R 31fee 3% UM WX,
(2,1),(3,1),(3,2),(4,1),(4,2),

E=1(4,3),(5,1),(5,2),(5,3),(5,4),
(6,1),(6,2),(6,3),(6,4),(6,5)

nE) 15 3

nS) 36 12
EI—;ﬁxzy2 = az(x2 +y2)"c|% 3 w3y E—

Asymptotes of the curve x%)? = a*(x? +
3?) are

(A) x=0,y=0

B) x=xa,y=0

(C) x=0,y==%a

(D) x=ta,y==a

D) Ry, 22 =a2:2+)?)
I d R & forr

22 = a2y2

ifyear P =

x2y2 —a
x2(y2 _ a2) — azyz
y2 _ a2 =0
y =%a
T 22 — a?y? = g’
y2(x2 o a2) — a2x2
x2—a? =0
x =ta
T

x =ta

y =*a

28.

28.

29.

29.

30.

30.

AT I59jas Bl BT (SIERRA)
HHAPRT E—

The Cartesian equation of the common
catenary is

(A) P =cta?
(B) y=ccosh (ij
c

(C) y=csecx
(D) y=ctanhx

(B) I ISqjash Bl BT T4
= y:ccosh(ij AT s |
c

1,2,3,4, 530 g 37l I HAT A1 Q1R
3 39 PR I18 STl & o a1 e 4
| fA9TT 81, 39 UBR | A1 99 Dl
iR —

A five digit number is formed by the
digits 1, 2, 3, 4, 5 without repetition, the
probability that the number formed is
divisible by 4, is

(A) ®)

W N

© (D)
(D) 1,2, 3, 4,59 I arell Gl G0
[s]afs]2]1]
=5x4x3x2x]=120
1,2,3,4,5% S99 dlell G Sifh
4 fawiiorg &
[3]2]1]1]2]
=3x2x1x1x1

Ll 1 [2]4]
=3x2x1x]x]

L[ Is]2]
=3x2x1x1x1

L1 [s]2]
=3x2x1x1x]

=4x6=24

I sin(6 + i0) = tano, + isecol T cos20
cosh2¢ ®T HIF SRTER §—

If sin(0 + i¢) = tano. + iseca, then cos20
cosh2¢ is equal to

(A) 3 (B) 2

© 6 (D) 4

(A) &g, A sin(0 + i) = tanot + iseco

sinBcoshd + icosOsinkd = tano +
isecol

TR | 5



JRATAD TN BT 9RT B JeAT
BT TR
sinBcoshd = tano
cosOsinz( = seco
sec?0, — tan’o.= 1
cos20sin/?d — sin®Bcosh?d = 1

[cos29+lj(cosh%—lj_[l—cos%)
2 2 2

x[l A costh)J
2

B 94 B, c0s20 = 2c0s20 — 1
— 1 2
c0s20 = L2l 2;m 8

=2 + 2co0s20cosh2¢ = 4
c0s26cosh2¢ =3

31. IR flx) = ax + b IR fAfx))) = 8x + 21

IR AR a, b IS TG &, A a + b
TR B—

If f{x) fix) = ax + b and f{f{(f(x))) = 8x +
21 and if a, b are real numbers, then a +
b is equal to

(A) 2
© 5

(B) 3
(D) 7

31. (C) e, fix)y=ax+b

AR AfAx)) = 8x + 21
GE a+b="?
fifix)) = a(ax +b)+b
=a’ +ab+b
fAfx)) = a(a®> + ab + b) + b
=a>x+a*b+ab+b
s,

FAfx)) = 8x +21

ax+a*b+ab+b =8x+21

TN FRA |,
a3 =

qm a?b+ab+b=21
a=2

4b+2b+ b =21

7b =21
b=3

3d: at+tb=2+3=5

32. fx afeer

l:"=(x+3y)§+(y—22)}+(x—az)ic
IRATADT B, AN a BT AF §—

If the vector
F=(x+3p)i+(y—22)j+(x—az)k

is solenoidal, then a is equal to

(A) 1 (B) -1
©) 2 (D) -2
32. (C) fear &,

F:(x+3y);+(y722)}'+(x7az)ic
IRATADIT T |

AGRAWAL =XAMCART

33.

33.

34.

34. (D)

[(x+3y)§+(y —22)}+(x—az)ﬂ
=0
%(x+3y)+dd—y(y72z)+%(x7az)

=0

l1+1-a=0

a=2
Tﬁﬁx2+y2+zz+x+y+zi4a%ﬁ'\—l‘q1
T—
The radius of sphere x2 + 12 +z2 +x + y
+z=41is
(A) 3

J19
o X2
© 2
(D)ﬁm%,ﬁﬁiﬁw.xz-kyz*-zz*-x

+y+2=4

FAL B G x% + 2 + 2% + 2ux +

2vy+2wz+d=0ff?ﬂ%ftl'\’,

1 1

Qu=1,u= — 2v=1,v= —
2 2

®) 4
-

o g & S arel qen fdene e
W 1,3,5P 3T WS Bl arel el Bl
BT &—

The equation of the sphere passing
through the origin and making intercepts
1, 3, 5 with the three coordinate axes is
(A) ¥2+)2+22+x+3y+52=0

(B) x2+y*+22-x+3y-52=0

(C) X242 +22+x-3y+52=0

(D) ¥2+)2+z22—x—3y-5z=0
0,3,004r

Sphere (M)

35s.

35.

36.

36. (D) faar &,

el BT AYS . 12 + 2 + 22 +

2ux +2vy +2wz + d=0 (1)

T (0, 0, 0), (1, 0, 0), (0, 3, 0), (0,

0, 5) ¥ BIPR oI & |
3d: d=0
1+2u=0

-1

(D)
Q)

= u=

9+2yx3=0
2v+3=0 03)

vy =

25+2wx5=0

=5
w=

T2+ )2 +22+2 % (%)x-&-

2X(_—3jx +2X[;5j +0=0
2) 77 2 )27

=x2+y2+22—x-3y—52=0

i T 3 x 3 3MYE A D YAD AT Bl
37 Ton o T, A IS S ST A
ARMOTS B—

If each element of a 3 x 3 matrix A is
multiplied by 3, then the determinant of
the newly formed matrix is

(A) 3A| (B) 9A|
©) (Al (D) 27 |A|
(D) R &, [Al; 5
A=Al
3A =33A]
=27|A]

Pl TP & & 7 =

The general solution of the partial
2
z

differential equation =x+) is

xay
of the form z =

m)%wu—w+ﬁm+mw
@)%W@+ﬁ+ﬂﬂ+mﬁ
© %w@—yﬁFuﬂﬂw
m)%wu+w+ﬂnmw
0’z
0Ox0y
D A FHIHAT B TR,

=x+y



0z ¥
= = xy+=—+G
& 213 »)

: x & A& TG B WX,

2 2

z=x—y+y7x+G(y)+F(x)
Z

xy(x+y)+G(y)F(x)

N | —

37. A AT G, TH BIC 6 HT FH1 T & |
qMge Gb gy o v, o 6 G
=<g>%¥, &

Let G be a cyclic group of order 6. Then,

the number of elements g € G, such that
G=<g>is

(A) 2 B)3

©) 4 (D)5
37. (A) G = <g> generator group
G & 3rayal &l T 2 B

38. A WY 'a' TP T BT 3499 & 3R
0(a) =30, O(a'8) TRTER &—

Let 'a' be an element of a group and O(a)
=30, O(a'®) is equal to

(A) 2 (B) 5

©) 6 (D) 10
38. (B) fear s, O(a) =30
O(a'¥) =2

O(a) =30=a"=¢

39. ARk |fer xi-3/+7k 9 i-yj-zk
SRS A
z
Ifthe vectors x;—3} +7k and f—y}' —zk

2
are colinear, then the value of . is

z
equal to
9
(A) 7
6
B) 7
-6
© 3
(D) SWdd § | PIs Tel/none of the
above

39. (D) f&an &, «Af¥wr xi—3j+7k <en
== 2k <G ¥

TG L J,.k & i Fergurh B |
x;—3}+7lAc, ;—y;—zic
=3 7

__y =

— =

xy =3,

40. I Ay T=R a, ay, ds,.... 'ﬂ'ﬂ'ﬁ?ﬂ
2ot § € qo1 AEgUd 39 YR © F

Dty =D Ay, # 0,9 4D A A
k=1 k=1

T AT T
If complex numbers a,, a,, a,,.... are in
G.P. having common ratio r such that

n n
Zazk,l = Z%Hz # 0, then number of
k=1

k=1

possible values of 7 is

A) 1 B) 2
<) 3 (D) 4
40. (C) s, Yay, = ay,,
k=1 k=1
a, taztasta,... =a, tag+
agt.....
Satart+art+ ... =ar +ar +

ar’ + ...a(l+ 2+ + ) a1

37T: B AN A 3 BT |
41. sin?(x + iy) B IRAAD T E—

Real part of sin?(x + #y) is

(A) %[l +cos2xcosh2y]
1

(B) E[l —cos2xcosh2y]
1 . .

©) 5[1 +sin2xsinh 2 y]

D) %[1 —cos2xcosh2y]

41. (B) faam %, sin(x + iy) = [sin(x + iy)]?
= (sinxcoshy + isinkycoshx)?
= sin?xcosh?y — sinkhZycos®x +
1.2sinx coshy sinky cosx
qrEdfd®d A1 = sin’xcosh?y —
sinhZycosx

1
B XA W, 5[1—c052xcosh2y]

42. ATRITT & BIHF S 919 B QW 168
T S Sebaiall V2 ¥ | SifyReery b
HHADROT &—

The distance between the foci of a
hyperbola is 16 and its eccentricity is

V2 the equation of hyperbola is

(A) ¥*-y*=32 (B) 2x*-)?=16
© x272y2=32 (D)x27y2=8

2. (A fRIE,  2ae=16
e=2
o 2ax~2 =16
8
=7
a2=ﬁ=32

2
=1+
a
2
= 2:1+b—
32
b =32
37 IR BT FH
2 2
x__Y_Zzl
a” b
2 2
= 22X -
32 32

= xz—y2:32

43. 52+ 62+ 72+ ...+ 20> P A B—
The value of 52 + 62 + 72 + ... + 20% is
(A) 2040 (B) 2540
(C) 2840 (D) 3840

43. (C) fa g, 52+ 62+ 72+ ... 202
B O 8§, 12422+ 32+ -
2= n(n+1)(2n+1)
6
A 12 +22+32+42+ 52+ 62+
202 - (12+22+ 32+ 42)
2020+ 1)(20x 2 +1)
e
20x21x41
- _
10 x 7 x 41 — 30 = 2840

44. I V1P n-fim afew wfe s qen v
T T T IRIP BN 39 THR & 5 T
I PIfS FoI AT SRR &, T

If V is a n-dimensional vector space and
T is a linear transformation on V such that
rank and nullity of T are identical then
(A) nEH ¥/n is even

(B) nfawd &/nis odd

-(1+4+9+16)

30

TR | 7



(C) & 9 A BT {959 /some times

even some times odd

(D) STIaT # | PIg 7T8i/none of the

above
44. (A) fT&a1 %, n=dim[R(T)] + dim[W(T)]
n=x+x
n=2x
nTd TH T
45. BT flx) = l’cf”,xio P x=0T
X
A ST ST HHal & Ife A0) BRI
R, 0) =
The function f{x) = l—cg)sx’x #0 can
X

be made continuous at x = 0 by defining
£(0) to be equal to

A) 1 ®) %

©) 0 (D) 2

1—cosx
xZ

45. B) ewr®, flv) =

AT B B ford
A0) = lim

) = lim /()

. n 1—cosx
lim f(x) = lim—
L-hospital & | 9,
. sinx
lim

=0 2x

1,. sinx 1
= —lim—— = —
2x20 x 2

46. TR fla—x) = fo), A [ @x o
s
If fla —x) = f0x) then [/ (¥ is equal
to 0

(A) %I f@dx  (B) al £ (@)dx

(©) 0 D) 2[ f(x)dx

46. (A) e %, I fla—x) =fv)
qq [ xS
1= Jy 2 fdx ()
1= [(a-x)f(a—x)dx
1= [(a-xf(de R
1= [[af (0dx— [ 5 (x)ax

8 | AGRAWAL =XAMCART

1= [af (a1 e 191]
21 = af f(x)dx
1= 5[ (o

ae™ + be™
+b

bx ax
I£fx) = F I Ze

47. I fix) = , a1 £"(0) SRIER B |
, then f"'(0) equals

(A) 0
©) a+b

(B) ab

(D) ab(a + b)
ae™ + be™

a+b

47. (B) & ¥, fix) =

abe™ + abe™

f'x)=
a+b
x P AN aHeTT BT U
T ab’e”™ + a*be™
/' a+b

U x B WATYET Sfaeher BRI IR
wne _ ab’e® +a’be’
SO
ab® +a’b
a+b
__ab(a+b)
 a+b

=ab
48. IR A 3R B IR s UBR E 5 ‘K‘
_ ‘ﬁ‘ _ 53k AxB=4i-3k 1 AB
ERERET

If A and B are vectors such that ‘A‘ =

‘E‘ =5and KXE:‘“—%’ then A-B

is equal to
@A) 5v6 (B) 52
() 102 (D) 106

48. (D) [A] = [B| R ¥

[RxB = [][Elsin0

|AxB| = 255in6
V@’ +@3)* = 25sin0
I PR TR,

25 =(25)%in%0  ..(1)
|K.§| = |K”§|cose

|X§| =25cos6

= =312
|AB =@52%c0s0  ..2)
. 1929,
— —2
25+[AB| =(25)[sin6 + cos?6]

|K.§|2 = 62525 =600
A5 - 1006

49. IR ax + by + ¢ = 0 WRIAY y2 = x B
et e &, 1 FfRad # B wl %7

If the line ax + by + ¢ = 0 touches
the parabola y* = x, then which of the
following is correct?

(A) abc=1 (B) b%=4ac
(C) a*=4bc (D) ¢ =4ab
49. B) W&l ax + by +¢=0

i NGT TRAAT DI I DRl B

yZZxEﬁg?lﬂTy2:4axﬂﬁrc: e
m

o BRA W

b? =4dac
. ou ou
50. 3MRIH TadHe] FHHROT ¥ —— +V—
Ox oy
Bl BA Bl W0 & u =

ou ou
The solution of PDE *Z-+Y—=~ =01is
ox oy

of the form u =

(A) fix +)
©) f[lj
X

50. (C) fean &, )%ﬁ

(B) fix—y)
(D) floy)

ou

J/5 =0

Euler's theorem & AT 9,



(o
o yay = hu
TN A TR, h=0
degree =0

e "= f(fj

51. G U WE ¢ /9l $H 308 T2 A, B
I HF 2 TAT 5 B A SIS &, A

G
O —| =l
)
Let G be a group of order 30 and let A,
B be normal subgroups of orders 2 and 5

tively. Then O S
respectively. Then O - | is

(A) 2 (B) 3
©) 5 (D) 10
51. (B) 0(G) =30
O(A) =2
OB) =5
0[3) _0G)
AB)  O(AB)
30
~ O(A)(OB)
_ 30 _
a 2x5 a

52. I o 3R BAABRU 22 +x+ 1 =0 A
g, T TR e 4 o/ vE BAEL ©
If o and B are roots of the equation x? +
x + 1 =0, then the equation whose roots
are o and B* is
(A) X2—=x—1=0 (B)x*—x+1=0
(C) 2+x-1=0 (D) x2+x+1=0

52. (D) fear s, §. X2 +x+1=0% 7 o,
BEI
3q: ot+B=-1,08=1
. Rored 72t o, B4R
-+ B +a’B=0 ..(1)
(o= B)* = (o +B)* —40B
=1-4=-3
oc—B:ix/g
31T & PIAD il |
o =w, B=w?
[1+w+uw?=0w’=1]
4. 19,
x2 - [w7 4F (w2)4]x 4F w7(w2)4 =0
x2— W+ Wi + wind =0
2= [08 P+ () W+ (2 =0
X—(w+wHx+1=0
- (-x+1=0
P2+x+1=0

53.

53.

54.

54.

ST

1 1+2 1+2+43 1+2+3+4
——+ +
2 3 4 15
B AN B
Sum of the series
1 1+2 1+2+3 1+2+3+4
——+ +
2 I3 4 15
is equal to
(A) 2e B) e
(©) e-1 D) <
2
(D) faa &,
1 1+2 1+2+3 1+2+3+4
——+ +
2 3 4 15
>n n(n+1)
T”=n+1=2n+1
n(n+1) 1

T 2+ 2n-1

11 1 1 1
= | —+—+—+—+.....
z[oz TRPTRET }

J]F.nds B, 5 F = 4xz; - yz} + )’Zic

AN STHET H AT e A x =0, x = 1,
y=0,y=1,z=0,z=1F NI &, ¥
Value of IF-"dS, where 1—:=4xzf—

yz}' + yzlz and S is the surface of the cube
bounded by x=0,y=1,z=0,z=11s

(A) 1 ®)

N W W

© 3 D)

(B) e %, F = 4xzi— yz}' + yzlAc
g J.l—:.;tds BT HH
divergence theorem & YIRT ¥,

[[Fias ~ [f(iF)av

(4xz;—y2}+yzl:t)
0 0 2, O
—dxz+—(—y")+—
Ox = 6y( ) 6zyz

=4z-2y+y

ot [[[(4z - y)av

= [[[@z-yxdyd:

- ﬁﬂ{%—zy] dxdy
J;J:(le—y)dxdy

= [[@-yuvar

= | =dx
02
3.4 _3
2 =5
k1 2
55 AT Mg |1 -1 2| M YIA1®
1 1 4
@A kB AA &

1 1 4

is 1, then the value of & is

(A) 0 (B) 1
© 2 (D) -1
k12

55. D) feam 2, amge |1 -1 2| @
1 1 4

I 18]
3Ye P! faHT = Rank + nullity
3 =Rank + 1
Rank =2
Rank 2 @ 'determinant = 0
kE4+2) 14 +2)+2(1+1)=0
2k-6+4=0
—2k-2=0
2k=2
k=-1

56. gD qUTid 1 T <A A, fore o
A+iy=>1-i, &, %
The smallest value of positive integer 7,
for which (1 + )" = (1 —i)", is

(A) 2 (B) 4
(©) 6 (D) 8
56. (B) f g, (I+a=1-5)

A+
a—iy !

TR | 9



(1+1j
- {(1“) a+i)]
(1-)x(1+7)

{(1+z)}
1+i+2i |
— | =1

(=1
7 1 AT AT 4 BT |

57. BISATS r = a(l + cosd) B =X B S
AT BT &5%el Ol 91 7 = a D TR 8, ©

The area inside the cardioid » = a(1 +
cosB) and outside the circle » = a is

(A) a*(m+2)

B) & G + 2)

(C) a*(m-2)
(D) TIH ¥ g Tal/none of these

57. (B) e g,

r=a(l + cos0)
r=a

AN
L/

A= J: [ rdrao
A= E j“ ?drde
2

. 5 a(l+cos 0)
{ } a0
2 a

2 [a*(1+cos0) —a’]do

2

o

N | =

J: (cos®0+1+2cos0—1)d0
2

N\Q

a
— cos? 0+ 2cos0)d0
7 I )

u
2

[Mumsejde

N\Q

+ gluey + ZSine}2

2

10 | AGRAWAL =XAMCART

LT
+2sin—
a | 2x2 4 2

. T
+ +2sin—
2x2 2

2
Y
212
az[ﬁ+2j

4

A

58. W AT ¢ SR b THE ARY & 3R

58.

59.

59.

3P & BT BT O B cosg Ealkiic]
FfeRa # oH-a1 8F ?

Let @ and b be two unit vectors and 0
be the angle between them.Which of the

following will be value of cosg ?

() @ 70
© o =
© Ry, |o | B 1

i’ = (o)

~2 ~2 —1|=
=a +b +2|a||b|cos@
|Zz+l;|2 =2+ 2cosO

|z—1 +];|2 = 2(1 +200szg—lj

|Zz+5 = 4cos’ —
cos® |‘—H‘E|
2 2

IR A IR B I T 3 UBKR © b
n(A) =4, n(B)=3,d n(A N B) & A&TH
A B—

If A and B are two sets such that n(A) =4,

n(B) = 3, then the maximum value of
n(A N B)is

A) 0 B)1
(€) 4 (D) 3
(D) f=T 8, n(A) =4, n(B) =3
n(ANB)=2?
B O B,

n(Au B)=n(A)+n(B)—n(An B)
AT n(A N B)=n(A) + n(B) —n(Au B)

=4+3-n(AUB)
=7-n(AUB)
n(ANB) . =7-n(AUB)

g n(AUB),, =4
n(ANB), =7-4=3

max

min

60. y=ae ™ (a, bUTEeT &) BT SadHET THHROT
T—
The differential equation of y = ae ™ (a
and b are parameters) is

2
dy_ dzy
(A) ydx_{dxzj

dx ﬁ
d’yY _dy
©) y(dxzj T dx
60. (B) faam &, y =ae > (1)
X @ A& Sadhe B IR
D et (b))
dx
dy
— =—b(ae?
= (ae™)
dy
= = ==
dx Y
T x B A& ATHAT B WY,
d’y =—bﬂ
dx? dx
AL 1 BT 2] AT & R,
—dy
1
Yy 1 _ &
dy b y
. d
3 2x ﬂ
dy _dx  dy
dx’ y dx
d’y _ dyjz
= ydxz _(dx
4 7 |4 4 7
61. 2 5 §+|5 5 § PHA
36 9 |7 6 9
1 4 7 |4 4 7
Thesumof |2 5 8/+|5 5 §| willbe
36 9 (7 6 9

(A) I B/ Zero
5 8 14
®B) |7 10 16| BW
10 12 18



61.

62.

62.

63.

63.

4 7
(© |7 5 s|@m

(D) [2 10 16| B0

4 7 |4 4 7
8[+|5 5 8
9 |7 6 9

N =
(9}

(C) fa &,

W
(o)}

1+4
2+5
3+7

7 5
8 = |7
9 10

AN W B

(1-2x+3x2—4x3+ ..)"d foarR &

X" BT TOTH E—

The coefficient of x” in the expansion of
(1-2x+3x—4x3+..)™"

(A) (71))#1”
12n
(B) ()’
12n
© Tatin-

(D) Ucl'ﬁ—cﬁ ¥ ¥ BIs -Tel/None of the
above

B) T ®, (1-2x+3x2—4x3+...)™"
TG X BT OID BT
e, 1-2x+3x2—

43 + ...
= (' x)p2
& [(A+x)2=(1+x)>"
Xt W T, ="Cx)""a"
=€,y (1y

: 2n
X T 0T = 21C, = e

["—xzz) & TR o & o 7a

In the expansion of (—

2 9
7 sz the 4th

term from the end is

) B ® %
X X
© % o 2
X X

39 9
(B) fr g, [——x—j

TR ¥ 31 &A1Y Ug & ford & &
A TG = (n—r+ 1)L TF IRFT |

64.

64.

65.

65.

=@©-3+1h=7"h
T, =T, ="C,(x)"(a)

T Tl Ve FHAA TR 20 441 Ui epus
B 9T FEATER THADR 4 T IR APpvs
B I AT SR AW 8, A IAAIA
U e BT A E—

A sphere after collision with a plane
vertically downwards with velocity 20
cm per second returns upwards with

velocity 4 cm/second, then the value of
the coefficient of restitution e is

1 1
(A) 5 (B) 3
1 1
© 7 (D) 3
(D) lzoéfﬁ./@f.
$ 499 /9.
BER]
v =20 I /AHTS
ev = 4 9 [AhTS
e _4
v 20
1
= e=—
5
fer=feRad weMl W foaR Hifvie—

Consider the following statements

I disec hx = sec hx tan hx

X
1. isinh’l x= !

X x*+1
Frafafed § orF-ar/d 9 ?

Which of the following is/are true ?
(A) &aet I/Only I

(B) @aa 11/Only 11

(C) 18R I13M1/1 and II both

(D) ¥ a1 I & II/neither I nor 11

(B) &H ST 8,

d
—sechx = —sechx tanx
dx

isinh’lx ==
dx x +1

66. IR WV 3x —4y +4 =0 3R 6x— 8y +

13 =0T & g1 &1 q1 WREAT &1 39 B
e g

The straight lines 3x — 4y + 4 = 0 and
6x — 8y + 13 =0 are tangents to the same
circle. The radius of the circle is

1 1
A) — B) —
(A) 3 (B) 2
3
© (D) 2
2
66. (B) faam &, WRet X@¥ 3x— 4y +4=0
qef 6x—8y+13=0
= 3x—4y+2 =0
2
A B 2 T B
[ ]
3x—4y+4=0
13
3x—4y+— =0
7 2
3 sl B 9 B g =d
@ =@
- Wa* +p?
B 4‘* 813 ‘_‘
16+a 2x5
~ L
2
d:2r:l
2
1
r= =
4
2
67. WW—+Z—Z +Z o1 e
c
oY BT FHIBROT E—
The equation of the director sphere of the
2 2 2
central conicoid x—+y—2+z—2:1 is
a b ¢
(A) x2+y2+22:a2+b2+02
B) 2+yPr2= L
a b ¢

(C) ax?®+by* +cz2=a? + b + 2
(D) x2+y2+zz=

2 b2 2
ﬁé?ﬁﬁfﬁiﬂw.:xZerZJrf
=a?+ b2+ 2B |

TR | 11



68. T <Is H U9 /@i P, Q, R & S &l
TIRIBATS s éi q«n é HESLR]
3re ¥ e ot emaes & 5 Shd- o Wiy
$—

The probabilities of winning a race by

three racers P, Q, R are %,% and 1

5
respectively. The probability of none of

them wins in the race is
1

A —_

(A) e

13

60

2

© 5

(D) STfad § & P 7Téi/None of the

above
68. (C) P =P(A) P(B) P(C)
1
=i1==

5 =33

4 2
A_2
5 5

®)

2 3
2.2
3 4
69. T y = x, x-37&7 qAT P x =0, x =2
D D ahel DI x-378 b IRG: GART
S 8, A 39 UBR ST O B o
B fo fomg W3-
The area lying between line y = x, x-axis
and ordinates x = 0 and x = 2 is revolved
about x-axis. The centre of gravity of the

solid thus generated is at the following
point.

1 3
(A) (5’ Oj ®) 3.0

1
-0

3
© 30 ®

69. (B) X1y =x, x- 3787, x =0, x =2

W=

0.0

» X

x=2

TG x-3181 B YRA: FAA B | T,

y=x

12 | AGRAWAL =XAMCART

YT TP TG O AT I SR |
@WE%?@WW%
mm@za‘o‘r?@waﬂmﬁl

T

2

|

2
[Z’ 0) ITEMR |

oI B

o
< % ek e =

2
:3X*,0
o (3x3.0}

it < G 0)%|
70. I FHAA x + 2y + 3z = p, THaoT x2 —2)2
+ 3z =2ﬁwﬁm%,?ﬁpwm¢r%—
Ifthe plane x +2y+ 3z=p touches the conicoid
x2—2)2+ 322 =2, then the value of p is
A) 0 (B) 1
©) 4 (D) 2
70. (D) faa &, S99 a0 x + 2y + 3z =p
THaS x2 — 2)% + 322 = 2 Pl WY
PRAT 8 |

GEl p:L_’_i

I=1,m=2,n=3
BT B Gl ax? + hy? + cz2 =1
q I W,
2 2 2
* e
2 2 2

. L @ o

i (1]+(—1>+ 3
2 2
—2_4+6=4
p=2
71. IR a, b, c FAFR HGF HE, A

x+1

x+2 x+a
x+3 x+b| AT

x+4 x+c

x+2
x+3

If a, b, ¢ are in arithmetic progression,
x+1 x+2 x+a

thenthe valueof |(x +2 x+3 x+b|1s

x+3 x+4 x+c

(A) 0 (B) 1
<) 2 (D) abc
71. (A) T&I1 ¥, a, b, ¢ FAR Q7 B
qd, a +c=2b
atc-2b=0
x+1 x+2 x+a
x+2 x+3 x+b
x+3 x+4 x+c

R, - R, +R;~ 2R,

0 0 a+c-2b
x+2 x+3 x+b
x+3 x+4 X+c

0 0 0

=|x+2 x+3 x+b|l =0
x+3 x+4 x+c

72. A X = {1, 2,3, 4 @ X W) RS
T R = {(1, 1), (2, 2), (3, 3), (4, 4),
(3,2),(2,3),(2, 1), (1, 2)} X T gR¥IfYa
.

If X = {1, 2, 3, 4} then the relation R =
{(1,1),(2,2),(3,3), (4,4), (3,2), (2, 3),
(2,1),(1,2)} defined on X is

(A) I, FAMT T T/ reflexive,

symmetric and transitive

(B) W™, GEM IR HhIHD e/
reflexive, symmetric but not transitive
(C) \AMQ, THMP TRy T a1/

symmetric, transitive but not
reflexive

(D) I, FHMS TRy AT 81/
reflexive, transitive but not symmetric
72. B) e ®, X = {1,2,3,4}
{(l,l),(2,2),(3,3),(4,4),}

(3,2),(2,3),(2,1),(1,2)
wWged & o aRa {(1, 1), (2,2), (3,
3), (4, 4)}

AT B R aRb < bRa IRHIDT
Bl

HhTHd B fol aRb.bRe = cRa
31 GRS T8l & |

2
73. el FHIBROT [@j UL P
dx dx
I BA 5—
The solution of differential equation

2
[QJ —7Q+12:0 is
dx dx

A) y-4x+c)(y-3x+c)=0
B) ¢tx+to(y-x+c)=0



74. (D)

©) tdx+o)(y+3x+c)=0
D) +2x+c)(y+3x+c)=0

dy : dy
73. (A) fT %, o _7E+12:O
S— p=%
dx

= D2-7D+12=0
(D-4)(D-3)=0

D=43
b b,
dx dx

dy = 3dx, dy = 4dx
HHTHAT R X,

y=3x+cy=4+c
(y-3x+c),(y—4x +c)
T BA
-3x+tc)(y—4x+c)=0

74. (1, 1) ¥ ST 16l 9%, ST S7adhel FHIHR0T

WY prigeaRdry, B
dx x

T—

Equation of the curve passing through (1, 1)
and satisfying the differential equation
dy ¥y

—+==x"is
dx x
(A) xy=x*+3 (B) 4xy +x*=3
(C) yer=x*+3 (D) 4xy=x*+3
@Y
dx x
dy
£+py:Q'\’}f_g’5‘FﬂWtN,
1
p:_aQ:xz
X
o LF. = /P
1
= ol ¥ 5 o=

yxLF = jQ.I.F.dx+c

yxx = X% X xdx + ¢
yxx=Ix3dx+c
= X x4+
yXx="—+c
4

. (1, 1) GG B B
1

I ==+
4
= c:1—l:E
4 4
x* 3
Ad: y Xxx = —+—
4 4 4

75. (Z,+) e ¥, 271 7] S SUHE 5—

755

76.

76.

77.

In the group (Z, +), the subgroup
generated by 2 and 7 is

(A) 97 (B) 14Z

©) z (D) 5Z

(C) 2,7—>H.CF=1
A SIHE 1 X Z =27
I Afeer @ e b srepfi ¥, A div
(5 x 5) TR B—
If @ and b are irrotational vectors, then

div (Zl X 1;) is equal to
(A) 1 (B) 2
() 3 (D) 0
(D) R ¥, a den b srepiia ¥
o Vxa=0Vxb=0
A div(szZ)) :E.(VXZI)
—th(Vxl;) =0
X@IS P fddh PSR FABROT [+ m +
n=0TA 2m + 2nl — mn = 0 B YT
B & | @13 B 1 BT PIoT 5—

Tha angle between the lines whose
direction cosines satisfy the equations /
+m+n=0and 2/m+2nl—mn=0is

(A) 45°
(B) 90°
(©) 120°
(D) STIF # | PIg Tel/none of the

above

77. (C) T &, Xxanaf &1 faw Broury T4,

[+m+n=07A 2lm + 2nl — mn
= 0 BT TC Bl B
[+m+n=0
= m+n=-|
2im +2nl—mn =0
2l(m +n)—mn =0
37 2(m +n)?>—mn =0
BA B W, 2m% — 2% — 4mn—nmn=0
—2m? —2n% —5mn =0
2m2+ 21+ Smn =0
= 2m2+ Smn +2n% =0
2m% + 4mn + mn +2n% =0
= 2m(m + 2n) + n(2n + m)
2m + n) (m + 2n)

= m:_?an?ﬂm:—Zn
—n
g m=7éﬁw
l=m

78.

78.

79.

79.

80.

bL_m_ =
1 1 2
a=1,b=1c¢,=-2
SES m=-2n
[=n
L_me_m
1 1 =2
ay=1,b,=-2,¢c,=+1
aa, +bb, +cc,
cosO =

2 2 2 2 2 2
\/a1 +b +¢ ><\/(12+b2 +c;

_ Ix1+1x =2+ (+1)x(-2)

cos0
VI+1+4xJ1+1+4
1-2-2 3 1
6 6 2
cosG:—l
2
0 =120°

ﬂﬁWWx2+px+12:0$@_cﬂ
R TH &, AN p D AF &—

If the difference of the roots of the
equation x2 + px + 12 = 0 is one, then the
values of p are

(A) £7 (B) +2
(C) +3 (D) +1
(A)ﬁm%,'\‘:lﬁ.x2+px+12:03\3‘1§ﬁ
P 3R 1 Bl
A .S A o, BE

= a+B=—p (1)
g of =12
oa-pB=1
T (ot B)’ = (o~ P)* + 40P
pr=1+48=49
p =17
3 x 3% | IRIfdd T SAeg@! | I
wfer gl &1 famr 5—

The dimension of the vector space of all
3 x 3 real symmetric matrices is

(A) 3 (B) 6
(©) 3n (D) 9
(B) 3 x 33 | IR<Ifdh FAMA TRl
0y e e o e = 20
2

e n
33+1)  3x4
2 2

=6

4(sin?0 + cos*0) B SFfPHTH TT =gATH
AT 1 AT B—

Sum of maximum and minimum values
of 4(sin?0 + cos*0) is

R | 13



(A) 3 (B) 4
© s (D) 7
80. (D) f&3T ¥, y = 4(sin20 + cos0)

Z—}(; = 4(2sinBcosO — 4cos>0sind)

=4 x 2sinBcosO
1 — 2c0s20 = —4sin20c0s20

L4 = —2sin40 (1)
do

[-. 2sinocosor = sin20

SHfrepeH, Y A b ford % =0

—2sin46 =0,40=0,
AT, 1 BT O P AUE AqhAT BRA

WX,
2
d—e); = —8co0s40,
40=0,40=nm
9=0,0="
4
NES 0 =0
d’y
= i —8cos0 = —8 (3rfEramaH)

SE 0 =

&a

2
= Z—e); = —8cosm = 8 ()

Vinay (STETBTH) |a=0
= 4(sin0 + cos0) =4

ymin <:€Ic\:ﬁrq)

Gl
4

2 4
=4 [sinEj + cosEj
4 4
1 1
=4x|—+—| =
{2 4} :

ymax-"_ymin:“-"_3:7

2 22 3 4
2 32 4 5
3 4 56
4 5 6 T

BT I B—

The value of the determinant
12 22 32 42

22 32 42 52 is

32 42 52 62

42 52 62 72

(A) 60

(B) 96

(C) 120

(D) E‘E@W ¥ ¥ PIs 7Tel/None of the

above

14 | AGRAWAL =XAMCART

12 22 32 42
2 2 2 2
81. (D) R %, ; iz :2 22
42 52 62 72
C,~C,, C;—C;, C,—C,
1 3 5 7
45 7 9
9 7 9 1
119 11 13
R,~R,R;—R,, R, ~R,
1357
3222
Is 2 2 2
7222
R,~R,,R,—R,
1357
322 2
200 0
200 0
357
_oly 5 o +0=0+0=0
000

82. afX ;:f,r:‘;‘, @ div r AR
r

, then div s equal to

- -
Ifr:f,r:‘r
r

(A) 0 (B) -1
1 2
< - D) -
r r
82. (D) R s, » = L g5 div 7 B
r
qE, o= x;+y}'+zlAc
e
A =2+r+2
divr = Vr
& ~@ =2
i i k=
:>[a oy 62]
(ii+ )+ 2)r

0 . x, 0.y 0,2

or or
2r— =2x, 2r— =2
r@x oy g
Zr—r=22
0z
3 X y oy z
F: S X b o x b X
roo-r -r-r -rr
l 2 2 2
= — F[x +y +z7]
31, 3 1 2
ror ror r

83. AT N UIpa Fe=Amell & aqead &, @
RIS 0 N — N, & i fo5 aRefia &

x+1 I xfowm &
fx) = x—1 m‘%{xw%’%

In N is the set of natural numbers, then
the mapping /: N — N defined by
x+1 ifxisodd .

f= {x—l if xis even '

(A) Tl T ABIEH/one-one and onto

(B) 9gU® Ud 3BT/ many to one and
onto

(C) TdHd! T4 SHEBIEH/one-one and
into

(D) 9g9% Vg 3FTe8ad,/ many to one and
into

1 I xfasm T
83. (A) f&rE, fix) = {):1 aﬁxxw%

A =2
f2)=1
fB)=4
fi4)=3
f5)=6
f6)=5

37T: U] IBIED BT |

X

d
84. 3l THIBRUT log([dyj =2x-y, y(0)

= 0 &l & &—
Solution of the differential equation
log, (@j =2x-y, »(0)=0to

dx

(A) &= 2e% + 1
(C) e@=2e¥+3

(B) 2¢¥ = e+ 1
(D) 2¢/= e -1



84. (B) R ¥, loge(j—yj =2x—y
X

»0) =0
ﬂ = 2xy
= 2oy
ﬂ = eXdx
e_,V
eydy = erdX
2x
TG B T, ¢ = 62 +c
»0) =0
fe=m % el = le‘O +c
2
1
c=—
2
2x
3 =5 +l
2 2
2¢¥ =X+ 1

85. TR x = log(sec + tand), AT coshx HT A
T—
Ifx=log(secO + tan0), then cos/x is equal

to
(A) tan® (B) cosO
(C) sin® (D) secO

85. (D) faar &, x = log (secO + tan6) 9
coshx B |

e +e

57

coshx =

o5 = eloge(sece + tan)
= secH + tanb
1

eFf= ——
secO+ tan 0
= secH — tanO

secO + tan O + secO — tan O
31d: coshx =

86. F=IfeiRad wemi T : R2 — R2H dH-aT
RIP IR F—
Which of the following functions T : R2
— RZ s a linear transformation ?

A) Tx,»)=@G+1,y)

(B) Tx,»)=@,y+1)

(C) T(x,y)=(x+y,0)

(D) Tx,y»)=@x~-1,)

86. (C) fawed & garT

R TRl & for ffers XRaw
BT |
T T(x, y) = (x +, 0)

87. 9% s=alog tan[§+%j ?ﬁfﬁ@(s,w)
TR g BT B—

The radius of curvature of the curve s =
log tan r + ¥ t i
alog 127 at (s, y) is

(A) atany
(C) asec?y

(B) a secy
(D) a secy tany

87. (B) ka1 %, 9% s =a log tan[§+%j
fro /= 2
el f= oy

$ BT Y B AIUET DB BT X,
0s 1

o 4 (n v
oy tan(f+—j
4 2
><secz(z+E ><l

42

2
cos| 4+ ¥
4 2 1

X X
sin| T+ Y| cos?| T4+ ¥
4 2 4 2

a
=7z = ¢
sin[5+\|/j COSN/

=a secy

88. IR A2)=4TAf'(2) =1,

x—2 x—2

ERENE

Iff(2) =4 and f'(2) = 1, then
lim Y@ -2/()

lim T is equal to
(A) 2 (B) 0
© 1 (D) 4

88. (A) R T, 2)=47qaf'(2)=1
i Y@ =2/) ( 0 j
x—2 x=2 0
L-hospital & YIRT ¥,
iY@ -2/ W)
xo2 1
4-2x1 _
1

89. AR A TP 3rYpAUNT ATYE &, I A.
adj(A) &—

= 2

If A is a singular matrix, then A, adj(A)
is

(A) T THSD 3MMYE/an identity matrix
(B) U® T 3TE/a null matrix

(C) TP sifawr Mg/ a scalar matrix
(D) T-N'ﬂ'ch_-r ¥ 9§ PIE T8 /none of the

above

89. (B) &1 &, AT TG ME ¢ |
T9 A.adj(A) T4, |A|=0
B O B, A.adj(A) = |A|l
o JA|= 099 A.adj(A)=0

90. TP FHH Afe, S I8 12 —xp + 22 = 1
FRF (1,1, R afveg a1, 8
A unit vector, which is normal to the
surface x2 — xy + z2 = 1 at the point (1, 1,
1)is

PNREY IS N P B
NG NG
§+}'+21Ac 2—}'—212

© % OF
90. (A)ﬁtﬂ%,szfxy+zz=l

f=xX2—xy+z2=

JAHA = gradient = Vf

oZ—xy+22-1)

ig(xz—xy+zz—l)
Ox
~ 0 2 2
+j— (" —xy+z" 1)
oy
20 5 2
+hk—(x"—xy+z -1
0z

i2x—y)+ j(=x) + k(2)
(1,1, DR, i2-1)+ j(-1)+2k

i-j+2k

i-j+2k

D Afew = ————

N1+1+4

i-jank

Je
91. B A : TIP DT THE BT JRIDRI
wfifee 4 I e ¢ |

PAA B : TAP T TS el & | T

Statement A : Every isomorphic image
of a cyclic group is cyclic.

Statement B : Every cyclic group is
abelian. Then

(A) TFT ATT BAQ &/Both A and B
are true

(B) I AT B e &/Both A and B
are false

(C) &I AN B/A is true only
(D) @ael B ¥ &/B is true only

R | 15



91. (A) f&T B, B A : TS TP I
P PN YR A T T
HEDEE RS
B B : Y FhI THE A & |
BT T B |

92. lef

—dx BT AT §—
X

7
|
The value of '[71 al = dx is equal to
+x

b
A) — B) 0
(A) 2 (B)
b
C) — D) 1
© 2 (D)
92. (C) L _dv = L1+( 7
T, =
8x7dx = dt
7dx7ﬂ
8
NEl x=0,t=0
x=1,t=1
8x7dx = dt
x7dx=ﬁ
1 o
:>f|tan l|
8 0

= %(tan’l 1—tan™' 0)
1l n =
RV T
8 4 32
93. IS T AHT Iogash & B fIg PTR
sif¥rer o 9 g Q W fireran & qen

P TR AR Io9dsh B1 adl BIedl p &,
A PQ TSR T—

If normal at any point P of a common
catenary meets the directrix at Q and p is
the radius of curvature of the catenary at
P, then PQ is equal to

(A) p

(C) ctanwy

(B) ccos y

(D) ¢?secy

93. (A) I Teb A XSofaeh & bl foeg)
P IR affders 7 9 o5 R W)
A & q21 P R WA Iogah
1 FghaT a1 P |
T PQ=p BRI

94. sin log (i) &1 A &—
The value of sin log (%) is

16 | AGRAWAL =XAMCART

(A) 0 ®) 1

1
© -1 (D) 5

94. (C) faa1 %7, sin log|/
it= e‘_g BT B |

L (=
3rq: sin(loge ?) = s1n(710g6 ej

sin(_n) sin(nj 1
L Z| ==
2 2

95. TP TR 150 Wiex g% Rerd T 75 Wex
DA AR B AF SR ¥ IR B g
AfirsT faem & T &, @ Y& PioT 5
A stone just clears a wall of height 75
meters situated at a distance 150 meter
and goes in horizontal direction, then the
angle of projection is

(A) 30° (B) 60°
(C) 45° (D) 75°
. u*sin* 0
95. (C) TETH Sds H = 22
u”sin” o
75 = 2g
u”sin20
TR R =
g
usin2a
300 =
C_D
75 m

o

A€—150m—>B €<— 150m —>
300 2uzsinacoson . 4

75 gxu’sin’o tan o
2g
tano = 1
o=l =45
4

96. BT f: R — R, fix)=sinx; g: R > R, g(x)
=2, 9 aRYINT &, T wemi & |doe
fog(x) —

The composite mapping fog(x) of the
maps f: R = R, flx) =sinx; g: R > R,

g(x) =x2, is
(A) sinx +x2 (B) (sinx)?
(C) sinx? (D) x% sinx

96. (C) s, flx) =sinx
g(x) =x?
fog(x) = sin(x?) = sinx?
97. IF y=x3, x & TA B x=-2, x=1
3 feR & BT T §—

The area of the region bounded by the
curve y = x>, x axis and the ordinates x =
—2andx=11is

(A) 19 gH1E/1 square unit
B) i T 5PTS/ i square unit

©) % it 3?5[3:/ 3 square unit
D) — ?mt Eiﬁl’sc/ — square unit

97. (D) e &, y=x3, x-31&T x =2, x =1
x=—2 4Y

(0,0)

/]

A= (].x3dx + l_[x3dx
=2 0

=%aﬁsﬂﬂs‘

1
4

98. Zn:3’”C, TRIR &—

r=0

23""C,4 is equal to

r=0

(A) 27 (B) 3"
(C) 4 (D) 1

98. (C) s, >.3""C,
r=0
TR &R |, "C,, + 31"C, +3%'C,

B I 8, (1+x)" ="Cy+"Cx +
”C2x2+ ......
(1+ 3y ="1C, +31nC, +32nC, +

99. AR w, SPTE B TF9A B, A 1+ w + w?

+wd +w52,w¢13?€l?%’—
If w is cube root of unity, then 1 +w + w?
+w +w2, w# 1 is equal to



99.

100.

100.

101.

(A) w B) 1-w

(C) —w? (D) 1+w?

© R, 1+w+u?+uwd+.... w2
B S &, l+w+w?=0,uw?=1
T N HHARTT EAT BT AT IR
BT |

l+w+w2+w+w+w + ...
L ] L ]

WA £ 49 4150 451y 52
I — |

= WSI AL W52 = (W3)17 b W(W3)17

=1+w=-n?

P 6 AT TAT 3 A BT & /T TP
B a1l & S AT B el gedl @
ol g ¥ 1 TR e & e @ gyl P
D o D5 Bl g o—

Two uniform solid spheres composed of
the same material and having their radii
6 cm and 3 cm respectively are firmly
united the distance of the centre of gravity

of the whole body from the centre of the
larger sphere is

(A) 499 /4ecm  (B) 39 /3 cm
(C) 29 /2cm (D) 1991 /1 cm
(D) s, r,=6,r,=3

vV, = %nrf = §Tc><(6)3 =288

v, = 3x2 = inx(3)3 = 36m
3 3

U8el 9 el B AR =V, x W
=288TW

BIC el B AR =V, x W

=36nW

IS D Bg . s B g =

V\W@r+n)  36nWx9

VIW+V,W  2887W +367W

= 1 99

IR T UF Ra®h wI=aRoT R3 — R2WR 3
il T, py,z)=(x +y,yfz)'\ﬁ'tlﬁ"~‘ﬂﬁﬁ%?‘ﬁ
g SR {(1’ 19 1)’(15_1,0)9 (Oa 190)}
[T {(1, 1), (1, 0)} ¥ T g &—

Let T be a linear transformation from R3
— R2, defined by T(x, y, z) = (x + 3, y —
z) then the matrix T with respect to the
ordered basis {(1, 1, 1), (1, -1, 0), (0, 1,
0)} and {(1, 1), (1, 0)} is

0 -1 1 20 1
A 1y 1 o] B -1

—_

2 1 0 2
©) |0 -1 D) |-1 1
11 1 0

101.

102.

102.

103.

103.

104.

(A) T E, T:R3 - R2, T(x, y, 2) = (x
ty,y-2)

B 3MER {(1, 1, 1), (1,-1,0), (0,
L, 0)}, {(1, 1), (1, 0)}

a b ¢
T:

a, b, ¢

{1, 1,1} ={2,0} = a(1, 1) + a2, 0)

{1,-1,0} = {0,~1} = b,(1, 1)+ by(1, 0)

{0,1,0} = {1, 1} = ¢,(1, 1) + (1, 0)

(al’ al) + (azs 0)= (al +a,, al) =(2,0)

(by, )+ (by, 0)= (b, + by b,) = (0,~1)

(e1,¢) F (e, 0)=(c; T ¢y, c)=(1, 1)

a,ta,=2,a,=0,b,+b,=0

@y =2 oy ==, loy = 1

cite,=1,¢0=1,¢,=0

0 -1 1

™=l 1 0

AT V(F), &3 F 1R T IR i afasr

e & T W, V Bl U SY FHie B | If

dim V=571 dim W =3, 1 dim W°&—

Let V(F) be a finite dimensional vector

space over the field F and W be a subspace

of V.If dim V =5, dim W = 3, then dim

Weis

A) 2 (B) 3

© 1 (D) 8

(A) R %, dim V=5, dim W =3
dimWe =dimV —dimW=5-3=2

AR y=dx—5TF 12 =ax® + b 95 (2,

3) TR 9 NG B FHIBROT &, @ (a, b)

IR —

If y = 4x — 5 is equation of the tangent to

acurve y2 = ax> + b at (2, 3), then (a, b)

is equal to

() 2,7) B) 2,-7)

© 2,7 (D) (-2,-7)

B) AT, y=4x- 595 2 =a3+ b
g (2, 3) 7= el e | B
%(2,3),y2:ax3+bw%l
3d: (3)2=aRP+b=9=8a+b
8a+b-9=0 (1)
fadwed & TN & (2, —7) FH. 1 @l
I B

M SRAM T2 o Froa a1el Wkget 7l &1

e ST, T | ey v—

Moment of inertia of a hollow sphere
about a diameter whose mass is M and
radius a, is

2a° 2a°
(A) M= (B) M.~
a’ a’
© M'? (D) M.?

104.

10s.

105.

106.

106.

107.

(A) M TTHE T2 ¢ Foan aret ERge]
el &1 STecd STl & & ATE

2
MZ% BT |

IR (G, *)THTEE AR *y=x+2p
~3Vx,ye G, x P T J YT o—
If (G, *)isagroupandx *y=x+2y—3
V x,y € G, then inverse of x in the group

18

(A)

2x+9 9-2x
(B)
4 4

x+2
(D) 1

x=3
© =
B) e ®, x*y=x+2y-3

x*¥xl=e¢

x*e=x+t2e-3=x

I W(z 1) SHE & T T & 201 (1
+ W) =A+BWH, A2+ B2 HF t—
If W(# 1) is a cube root of unity and (1 +

W)7 = A+ BW, then the value of A2 + B2
is

(A) 0 B) 1
©) 2 (D) 4
(C) fams, w3 =1
(1+W)” =A+BW
T OEAE, 1+ W+W2=0
1+W=-W2
ad: (W27 =A+BW
W4 =A +BW
= W2 =A+BW
= -1-W=A+BW
A=-1,B=-1
q9 AZ+B? =2

7[ 3
f‘(cos 20)2 cos0dO PIHIT &—

1[ 3
f‘(cos 20)? cos0d0 is equal to

T P
(A) 7 B) NG

3n 37
TN

TR | 17



x 3
107. (C) E(cos 20)2 cos6d0
B S &,
0820 = 1 — 2sin%@

u 3
E (1-2sin*0)2 cos 00O

AT = sind
dt = cos0do
& 0-=0,0= =
4
t=0 t_L
2
! 3
F(I—ZZZ)Zdt
S _ sinu _cosudu
20 2
S t=0,u=0
P
22

3
u EI) 2
E 1_2XSIH u COSMdu
2 V2

3
1 & . 2
=— |?(1—sin"u) cosudu
7 I )
3

1 3 , 2
= — |*(cos"u) cosudu
7 Peoss

T

I 5 4
= — |*>cos udu
1

B M4 8, cos2u = 2cos?u — 1

_ [£(1+cosu) du

(1+cos®u + 2cosu)du

L
= gl

(1+Zcos +

(3+ 5cos2ujdu

1+cos2ujd

5k
_4\/_£

L{3—4-§sm2uJ
=5 0

= L {Exﬁ-késmn 0}

[SIE]

w2
B 1 3Tl’. 3n
W2 4 1ev2

108. I y=—1 9 x =0, A STqHA FHIBIUT
(1 + e®)dy + (1 + yH)e¥dx = 0 BT TA —
If y =—1 when x = 0, then the solution of
the differential equation (1 + eZ)dy + (1

+yY)efdx =0 is

18 | AGRAWAL =XAMCART

(A) tan'y+tan!e*=0

(B) tan!xy+tan!e*=0

(C) tan!y+tan! (xe¥) =0

(D) STdd # | PIs Tel/none of the

above

108. (A) T E, (1 +e®)dy + (1 +)2)e’dx =0

dy e’
— 2 = ——dx
1+ 1+
BT IR W,
dy -
Il+y2 N J‘1+e“dx
d X
el e
I+y 1+(e")
tan~ly =1 =e*
= dt:exdx
tan"ly =
’ 1+¢
= tan~ly = —tan~! £+ ¢
tanly =—tan! & + ¢
SE y=—1ddx=0

tan~!(—1) = —tane’ + ¢
—tan~'y = —tanl + ¢
c=0
tan~!y + tan~le¥ =0

109. I f(x) = ax? + 2bx + 1, a 3N b

110.

YD ARl TS & qo b2 < q, d
Ffafad F o= e 2mm ?

If f{x) = ax*>+2bx + 1, a and b are positive
real numbers and »? < g, then which of
the following is correct ?

(A) fix)y=0Vxe R

B) fix)y>0Vxe R

(©) fx)<0VxeR

(D) ST H ¥ IS T&i/None of the

above

. (B) 1%, flx)=ax?+2bx+1,a,b>0,

b2<a
D=0b2—4a
=4b2—4q
=4(b*—a) ~. P2<ad:D<0

IR D<0,a>0TF fix)>0Vxe R

I H &R K 7 W G & SUEHE 59
YHR & 5 O(H) =3 3R O(K) =5,
O(H N K) &1 8y ?

If H and K are subgroups of a group G

such that O(H) = 3 and O(K) = 5, then
what will be O(H N K) ?

(A) 1 (B) 3
©) 5 (D) 15

110.

111.

111.

(A) s, OH)=3,0(K)=5

O(H) x O(K)
OHNK) = O(TK)
15
[ERISESEICau|

x2+2\/5xy+2y2+4x+4\/§y+1:0

TR Y@t B g Aefid axar §, @
w1 9 g8 ¥

The equation of second degree

x’ +2\/Exy+2y2 +4x+4\/§y+1:0

represents a pair of straight lines, the
distance between them is

4
(A) 4 (B) NG
©) 2 (D) 23

(C)ﬁ'\’iﬁ% W.x2+2\/§ xp+ 22 +
4x+ AN2y+1=0
FAL. BT JoTTl ax® + by? + 2gx + 2
+2hxy + =09 B R,
a=1,b=2,2f= W2 2n= 22
2g=4=g=2,f= 242, h=2
c=2

2
GBI d= o |8 -4
ala+b)
4—-1x1
1(1+2)

=2

d=2

x dy
Y= - _
112, I x = y*, J ERERE

112.

xdy
If ¥ =" then —— - is equal to

ydx

xlogy+y
ylogx+x

xlogy—y

(4) ylogx—x

(B)

ylogx+x
xlogy+y

B) s, =)
FET TR log B TR
logx” = logy*
= ylogx = xlogy
x P AU SFaPhe PR T,

y dy _Xdy
—+logx— = +logy
X 2 dx ydx

ylogx—x

(D) xlogy—y

vy _ XY
X logy vy dx & dx

dy y—xlogy
dx xxx—ylogx
y



xdy  y—xlogxy
ydx  x—ylogx
xlogy—y

- ylogx—x

3. THdahx=£ -2, y=£>+1,z=2t+
1 & ST Ferdl 81 1= 1 TR S @R
B Eedh [ —J+k Py faen | 57—
A particle moves along the curve x = £

—2,y=£+1,z=2t+ 1. The component
of its acceleration at =1 in the direction

i—j+k is

(A) 4 (B) 43
4

© 5 (D) 2

113. (C) &, x=£-2,y=~R+1,z=21+1
q9T 7 = xi+yj+zl:' T moving

vector 8 |

dr_ 0,05, %
dt ot ot° ot

or - 0'x~ Oy~ 0z~
a2 Aottt o
ot t ot ot
& _3p ¥ g E
Ot Ot Ot
Fx o, Py _, P2
or’ ot o
oo 6ti+2]
t=1W :1|,=1 =6i+2j
a
5
ey, ab
a9 a & b
ab
e Teh = =
i
(6§+2}).(2—}+k)
3d:
NE)
_6-2 _ 4
3 B

114, I V=02 +)2+22)712 @@
xa—v+ a—V+za—v T
o Vo o ES
If V= (x> +%+ 2212, then
vV eV eV

xg‘hv Y +Zg is equal to
(A V (B) %V
< -v D)0

114. (C) AT s, V=2 +)? + 2212

Euler's theorem & YA ¥,
RO
Ay e

putx,y,z=dx, dy, dz

V = (22 + &2 + 22112
=V =(@) 1202+ 2+ 212
= d»l(x2 +y2 + 22)—1/2
=n=-1

115. I fx) =[x — 1] + x| A £'(1) BT 79 §—
If fix) = |x — 1| + |x| then f'(1) is equal to
(A) 0
B) 1
€ -1
(D) @R<I # 81/ does not exist

115. (D) %, fix) =[x — 1] + x| 9 £'(1)
£'(1) T |1 FHe B | A fx), x =

1 UR 3aHeAI BT |
=g -1
Ay
> X
x=1
Ax) BT TE ¥ |
I f(x) BT IR & & |
0
116. 3MRIH TG (mz — ny) é + (nx —Iz)

0
é = Iy — mx BT &A §—

The solution of the partial differential
| e e
equation (mz — ny) Y + (nx — Iz) oy

ly —mx is

(A) fia® +xz2,5% +yz) =0

(B) fiz2+xy,y* +xz)=0

(C) f® + % Ix+my) -0

(D) 2 +y2+22 Ix +my +nz)=0

0z Oz
116. (D) far &, (mz — ny)a‘*(nx—lz)a

=ly—mx
Lagrange's subsidiary G, ¥

dx dz

__dy (1)

mz—ny  ax_l; b-mx

xdx ydy
(mz—ny)x  (nx—Iz)y

zdz

(- mx)z

xdx + ydy + zdz

N (mz —ny)x+ (nx —Iz)y + (ly — mx)z
_ xdx+ ydy + zdz
- 0
= xdx +ydy +zdz=0
FATHAT PR W,
dex+ Iydy+ Izdz = .[O
xZererzzic1 .(2)
ldx + mdy + ndz

3T [(mz — ny) + m(nx — Iz) + n(ly — mx)
ldx + mdy + ndz=0
FATHAT PR W,

Ix +my+nz=c, ..(3)

qq. 2939
fo2+32+ 722, Ix + my + nz)=0
117. aﬁhxy+gx+‘ﬁ/=c,h¢0'@5m§"ﬁ
B AR B ST Hear &, @

If the equation hxy + gx + fy =c, h 0
represents a pair of straight lines, then

(A) fe+gh=0 (B)fh+cg=0

(C) gf+ch=0 (D)ge+f*=0
117. (C) f&E, hxy + gx +fy=c
@ g B AT HRa 5|

ax?®+ by* +2gx + 2fy + 2hxy + ¢ =0

A= abc + 2fgy — af* — bg® — ch®

=ly—mx

118. % flx) = |x — 5| & ford fAferRad 7 &

DI & TE § ?

For the function f{x) = |x — 5|, which of

the following is not correct ?

(A) ®eH x = 5 T |aq &/ The function
A(x) is continuous at x =5

(B) WaT x = —5 UX Hdq & &/The
function f(x) is not continuous at x
=-5

(C) e x = 0 WX 3@&HaANT &/The
function f{x) is differentiable at x=0
(D) WeT x = —5 WX 3[aPHAg &/ The
function f(x) is differentiable at x =—5
118. (B) faam &, fix) = |x — 3
Y

| >

x=5

AA: x = 5 W AIHAT =&l BRN
IReg x = 5 IR | B
x=—5 TR |aq & o
}Lrg|x—5|:—(x—5)

R | 19



119. ergdel gHHRor £

119.

120.

120.

121.

20

lim —|x—5] = (5-5)=10
Jim [x—5] =z 5)

lim —|x—5| =10
x—>=5"

T x = -5 TR A Fadq B
d’y _ 1+(dyj2 :
dx? dx
P PIfe T B -

The order and degree of the differential
3

dzy dy]z 2
ion k—5 =1+
equation e { [ dx

(A) ®IfC 28 3/order 2 degree 3
(B) @I 28ma 2/order 2 degree 2
(C) ®Ife 3 a1 2/order 3 degree 2
(D) E‘Wﬁ'ﬁr F 3 @13 7a/None of the

above

are

Pife, BT =2
IR TP y = fix) P 95 (a, b) W Al
T x 37eT %”a?maﬂm%,?hf(a)
BT A IRTER §—
If the normal to curve y = f{x) at the

point (a, b) makes an angle %t with the

positive x axis, then f"(a) is equal to

A) 1 (B) -1
b
© = D) =
b a
(A) g, y =£fx)
T BT slope m, = tan?%ﬁ =-1
3 M, = l\f“’ =1
S(@)=M;=1
2 2
fe u=sin”' rry ?ﬁxa—u+y6—u
x+y )’ Ox oy
P A IRTER B—
_in [ ou ou
If ¥ =sm ,then X—+¥
xX+y Ox oy
is equal to
(A) cos2u (B) tanu
(C) tan2u (D) cotu
| AGRAWAL =XAMCART

121. (B) e g, u= s

122.

122.

123.

123.

2 2
in’l(x +)°)
xX+y

Euler's theorem & YT &,

Xty

sinu =
x+y

(dx)” + (dy)’
dx +dy

X+t

x+y
d(x* +y%)

T x4y
d(x* +y%)

T x+y

3 n=

9.,

xSty =
Xty =

(Euler's theorem)
f=sinu

ou
— = cosu—
ox ox

g = cosua—u
oy oy

X COS Cu + u cos
X U——+y——CoSlU =giny
ox oy

IR W={(x,y,2)e R3:x +y—z=0}
wfeer wafie R3 & SU wAfe &, @1 W
fomm &—

IfW={(y,z) e R :x+y—z=0}is

subspace of the vector space R3, then dim
Wis

(A) 0 B) 1

© 2 (D)3

(C) It W={(x,y,2)€ R¥:x +y—z=0}
dimW = 3 — (¥ )

dimW=3—-(1)=2
d3y

A& y=cos (3 cos lx), e WA B—
%
3

If y = cos(3cos 'x), then d J: is equal to

dx

(A) 0 (B) 3

©) 16 (D) 24

(D) =T ¥,  y =cos(3cos lx)

¥ = coscos !(4x3 — 3x)
T W 8,

y=4x3—3x
[3cos x = cos ! (4x® — 3x)]

@ =12x2—3x
dx

2
Y _oax—3
dx

3
df =24

dx

124. T e i1 b 9 R 781 &, 4 &9

124.

125.

H PH B B—

A non-commutative group has at least

(A) 2 3@¥d/2 elements

(B) 3 31@¥d/3 elements

(C) 5 3r@¥a/s elements

(D) 6 3@™d/6 elements

(D) T e oIl 5 o7 Rl 78 &1 7
BH T B 6 I B & | (T )

FfTRae 232 - 3)2 = 6 R g (-2, -1)

J G T et e & weieRr

The equation of the tangents drawn from

the point (-2, 1) to the hyperbola 2x? —

3y2=6are

(A) 3x+y+5=0,x—y+1=0
B) 3x+y+5=0,x+y+1=0
) 3x—y+5=0,x+y+1=0
D) 3x—y+5=0,x—y+1=0

125. (D) faan ¥, sifii=aer 2x2 — 3)2 = 6

xZ yZ

T

32

xZ y2

e =1 9§ gl A R,
= a?=3,p2=2

g (L2, 1) % < T e et
& FHIBROT
y= mx +Na’m® —b* (D)
1= mx(=2)+~3m* -2
2m—1=3m’ -2

@m—1)?=3m>-1
4m2 +1—4m=3m? -2
m>—4m+1+2=0

m?2—4m+3=0
m2—3m-m+3=0
m(m—3)—1(m—3)=0

(m—=3)(m—-1)=0
som=3,1
37T TR NI B FHIDROT
3x-y+5=0,x-y+1=0

aa



