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% ax? + by? + cz? + 2fyz + 2gzx
+ 2hxy = 0 & FH TR o F7H @H
HEC IR GER &
L G A |
(l)a'l'b"'-::_0
(2) a+b+c=0
(3) af+bg+ch=0
& b el
@)f+g+h_

(5) IFTNG T

(1) x2+y2+22—4yz—4zx—4xy=0
(2) 22+y2+22+4yz+4zx+4xy=0
(8) x2+y2+2z2+ 2yz+ 2zx + 2xy =0
(4) x2+y2+22-2yz—2zx—2xy=0

(5) TG I

g 99ad [x + my + nz = p TaAIA
ax? + by? = 2cz I T HAT 8, q9 ==
TP ATTAR ?

(1) lbc + mac + 2npab =0
(2) [?be + m2ac + 2npab =0
(3) Ibc + mac + npa®b? =0
(4) la+mb+nc=p

(5) IFaRd ¥

b

R a7 Fewe 9% a2 + y2 = z;

1) 2+y2+2x+y+1=0
(2 x2+y?+x+2y+3=0
B) ¥2+y?+x+y—-1=0
4) ¥®+y*+x—-y-3=0

(5) TG T
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
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3.

2.

3.

Condition that the cone ax? + by? +
cz? + 2fyz + 2gzx + 2hxy = 0 may
have three mutually perpendicular
generating lines, 1s

(2) a+b+c=0
(3) af+bg+ch=0
B D 5 G
@)f+g+h_
(5) Question not attempted

The equation of right circular cone,
whose axis is x = y = z, vertex is
origin and whose semi-vertical
angle is 45°, is

(1) x2+y2+2z2—4yz—4zx—4xy =0
(2) X2+y2+2z2+4yz+4zx+4xy=0
(3) X2+y2+22+2yz+2zx+ 2xy=0
(4) x2+y2+22-2yz—2zx—2xy=0
(5) Question not attempted

If plane Ix + my + nz = p touches

the paraboloid ax? + by? = 2¢z, then
which of the following is true ?

(1) Ibc + mac + 2npab =0
(2) I%bc + m2ac + 2npab =0
(3) Ibc + mac + npa?b? =0
(4) la+mb+nc=p

(5) Question not attempted

The equation of the cylinder, whose
generating line is parallel to z-axis

and the guiding curve is x% + y? = z;
x+y+z=1,1s8
(1) x2+y2+2x+y+1=0
(2) x°+y4+x+2y+3=0
B) x2+y2+x+y-1=0
(4) x*+y’+x-y-3=0
(5) Question not attempted
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§+§+2—2= 1 &1 &9 ad
e et #t A, B, C fargati W #red
A REL ABC%WEBT%@W%

m”zl

+—2'=3

m n
a2x? + b2y2 + c222 = 1 % fag (o, B, 7)
R TRRET B H1 wfeay

(2) alo +b%mp + c2ny =0 ﬁ
20 m?
o Lm0t

(4) a0 +b%m?2B + c2n2y =0

(5) IrFaRd ¥

whas 2x2 + 3y2 + 472 = 1 ! g9dA
x+2y+3z=pmﬁfm%?ﬁpm'§

(1) +5\2 @iﬁ;

T S — T — T B | iy S i . A — Y e Y, T, e —. e — — e e B e e T T T S S S S S S —————————————meep———————

® 5 @220
(5) 3FuRd S

5.

A tangent plane to the ellipsoid
2 2
Z
Sttt as
a b C
ordinate axes at points A, B, C,
then the locus of the centroid of the

triangle ABC is

1 meets the co-

(6) Question not attempted

X—0 _
=

Condition that the line
Y= 2=y,

m n
ellipsoid a%x? + b2%y2 + ¢2z2 = 1 at
the point (a, B, v) is

lo
(1) 2“‘?2@"‘—}“0

(2) a%lo+ b?mp + c2ny =0

2
® SF+BB. B,

(4) a?l?o + b%m?2B + c?nZy =0
(6) Question not attempted

1s tangent line to the

The plane x + 2y + 3z = p touches
the conicoid 2x? + 3y2 + 422 = 1,
then p is equal to

(1) 52 @iﬁg

(3) i_2'ff__3 (4) i%@

(6) Question not attempted




10.

Nl oL R

(1) a%+Db%+c2=r?

(2) a2+b2+c¢2=r2
8) a2+b2+c2=r?
(4) a?+b%+c2=r"2

(5) IrFIia T

afg fagat (a, b, c) 71 (a), b, ¢) Hi
Te-fag @ gl v p A p' &Y, A
ﬁ%&ﬁﬁﬁﬁﬁﬁﬁﬁi‘@%%-ﬁ%ﬁ
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T %1 Sfoawy 2 I
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(2) aa'+ bb'+ cc' = pp'
(3) abc + a'b'c' =pp'

(1) x—-4y+9z=4;,x-3y+6z2=0
(2) 6x—2y+3z=5;x—3y+62=0

L
3) x—4y+9z2=0;x—-3y +6z2=4 E

(4) x+4y+9z=2;x+3y+6z2=0

|
(5) IFTING T |
4

If any tangent plane to the sphere
x2 + y2 + z2 = r?2 makes the
intercepts a, b, ¢c on the co-ordinate
axes, then which of the following is

true ?

(1) a®+b2+c2=r?
(2) a2+b2+c2=r?
(3) a2+b2+c2=r2
(4) a®+b%+c2=r"2

(5) Question not attempted

If the distances of the points (a, b, c)
and (a', b', ¢') from the origin is p
and p' respectively, then the
condition that the line joining
these points passes through origin,
is

(2) aa'+ bb'+ cc' = pp'
(3) abc + a'b'c' = pp'

(4)
(5) Question not attempted

a <
a b e = PP

The equation of the polar line of
with respect to x2 — 2y2 + 3z2 =4 is
(1) x—4y+9z=4;x-3y+62=0
(2) 6x—2y+3z=5;x—3y+6z2=0
B) x—4y+92=0;x—-3y+6z2=4
(4) x+4y+9z=2;x+3y+6z=0

(5) Question not attempted
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11. If r = t21 — t] + @t + 1k, then
which of the following is true at

11, ‘ﬂﬁr—tzl—t]+ et + Dka, @
t= Omﬁmﬁﬁﬁqmm%‘?

1) 2(i + 7 + 3k)
@) 2(i -] + 3k)

I
' t=07?
9 dt"”ﬁ I (1) dt-——’i‘ +k
dr '
2 o [B—
(3) d22 =_ 2] } d"3
dt l (3) dt2 -_21
d2r
Cll= 2.
@ laez| =2 i (4) %t—ﬁ =9
5) AN
©) = I (5) Question not attempted
12, YBa% + y2 + 822 = Gﬁiﬁ’!ﬁ(l 1,-1) I 12. A vector normal to the surface
R e afewr 8 I x% + y% + 3z% = 6 at the point (1, 1,
A A —1) 18
|
!

1) 2@ + 7 + 3k
@) 2(i -7 + 3k)

i BF © 26+5-a)
.. (4) 25 ’(fiil "lm’ - 3K) 4) 231 -7 -3k
©) 5 (6) Question not attempted
13. = = & & ®9 @1/8 Y7 g | 13. Which of the following statement/s
2/89 1s/are correct ?

|
|
|
|
{
Statement I. : The angle between
FY]: WRlix+y+2z=0, ayz + I ths Tines civen Byt = =0
bzx + cxy = 0 F AEA Hw 3 % | ayz+bzx+cxy=0is§,ifa+b
ﬂﬁa+b+c—0 ' +c=0. _
Il Wi x+y+2=0, ayz + | Statement II. : The angle between
bzx + cxy = 0 % e Fo7 = % I thelinesgivenbyx+y+z 0,
|
|
|
|
|
|
|
5

1
a-’-b-i-c'"'0

1
ayz+bzx+cxy=0is 5 X 1f"+%

1
+c—0.

(1) OnlyI
(2) Only II
(3) Both I and II

(4) Neither I nor II
(5) Question not attempted

(1) whad I

(2) e II

(3) IauIIaFi
(4) MATTHII

(5) ATTRT I
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14,

15.

16.

1.

AR BoH ¢ qUT TRW Fe F % U
hY :
D) : Grad ¢ U2 |

(D) : Curl F famferia 2 |
E! foehey &1 539 oL |

(1) Fad () T2 |

(2) Faat (1) T2 |

3) O A) S FTAE |

(4) ()@ (II) GF1 FEA 2 |
(5) IrFaRa A

o ® T=
® 1= Ohveri
(5) IraE T
afe r w Ifew fog v &, @
grad f(r) 3
f'(r)
(1) £'(x) (2) gradr
3) gradf'(r)  (4) f(r)
(5) e I

afs A vd B sasera afey ber &, a9
div(Kxﬁ)=

(1) A. Curlﬁ—ﬁ- Curl A

(2) B. Curlz-ﬁ- Curl B

(3) B. Curlz+;{- Curl B

(4) Ediv]_?,)+ﬁdivg

(5) TR S

17.

14. For a scalar function ¢ and vector

—>
function F, two statements are
given below :

Statements :
(I) : Grad ¢ is irrotational

(D) : Curl F is solenoidal.
Choose the correct option.

(1) Only (I) is true.

(2) Only (II) is true.

(3) Both (I) and (1I) are true.
(4) Both (I) and (II) are false.
(5) Question not attempted

The directional derivative of the
function xy° + yz°® + zx° along the

tangent to the curve x = t, y = t,
z=t3at (1,1, 1)is

6 12
(1) J14 (2) 14
® I @ T3

(5) Question not attempted

If r is a scalar point function, then

grad f(r) .

£1(r) is equal to
(1) f'(r) (2) gradr
(3) gradf'(r) (4) f(r)

(5) Question not attempted

If A and B are differentiable vector
functions, then div (K X _ﬁ) =

(1) A. Curl ﬁ - ﬁ Curl A

(2) B Curl A — A- Curl B

(3) B- Curl A +A- Curl B

4) AdivB+BdivA
(5) Question not attempted
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18.

19.

20.

21.

29

Ife F= (3x + 6y)1 — 14yz ] + 20xz2k

A, zﬁfﬁ- dr %1 fagat (0, 0, 0) &

1, 1, 1)aﬁﬁaﬁmvﬁm’<@10
I 7 2

|

|

3 |

|

5 |

!

W 5 @ 3 }

® % @ g v |

(5) eI A & I
‘Tﬂ;(t)=2?—?+2ﬁaat=2 Il

_4?—2?*‘3&3’31',:3 I

|

?ﬁf dt dt T }

(1) 10 (2) 13 |

(3) 20 (4) 19 |

(5) rFaa e }
AR F =221+ ayj 70 C, (0, 0)@}2

(1, 1) Th WEod y = ﬁ-@wﬁfpd {

C
HTHH 8 }
7 A

1) 75 (2 g {

(3) i; (4) % |

(5) I T ;
A r o R aRw & w2 w I I 21.

m%,ﬂﬁ‘?(a-r)= l

(1) a @ |

3) 0 4) a-Vr |

(5) ARG T |

7

18. If F = (3x + 6y)1 - 14sz + 20xzzﬁ

the value of '[f‘ d; from (0, 0, 0)

C
to (1, 1, 1) along the straight line
C joining these points is

M 5 @ 5
1
@ 2 @ =

(5) Question not attempted

If?(t) =2?—?+2E, when t = 2
A=A
=41 - 2] +3ﬁ when t =3

then the value of J- {—} dt] dt is

(1) 10 (2) 13
(3) 20 (4) 19
(6) Question not attempted

IfF = 2% + vy and C is the
parabola y = x2 from (0, 0) to

(1, 1), then the value of f ﬁ : d; 18

7

T @ 5.
1

® 13 @ 15

(6) Question not attempted

—>
If r is the position vector and a is a
constant vector, then V(H-;) =
¥ r
(1) a 2) r

- 5 =
3) O (4) a-Vr
(5) Question not attempted




22, IARSTMAxZ+y2+22=1HI W, dl

S
B (& n 98 W e H fewm & g
ey |few )
) F @ Z
@ g @ 3
(5) I F¥

23. Ife a s =X @few 2, r—x1+y

TS TieT 2
(1) 0 (2) Va
(3) 3 Va (4) 2Va
(5) IR T
24, 'ﬂﬁ;‘}= xi + y?+ zﬁ?ﬁ%m 94
j‘j dA %1 T B, & S T e,
S [ &
Rraeht B a a2 g go-fag B, F1 98
/3
M 3 @)

22. If S is the surface of the sphere

x2 + y2 + z2 =1, then.[j 2x1 +

3y j + 32&) n dS is equal to (where

n is the unit normal vector in the
direction outside the surface)

(1) 332 @) 431t
16 3
(3) 3 (4) ETE

(5) Question not attempted

- .
If a 1s a constant vector,

—F

r=xi +y? + zk and V is the volume
enclosed by the closed surface S,

then the value of JI n x (_5 X ;)

dS 1s :

A :
where n is unit vector normal to
surface S.

(1) 0 (2) Va
(3) %VE (4) 2Va
(5) Question not attempted

Ifr = xi + yff + zﬁ, then value of

.....).

where S 1is the surface of the
sphere of radius a with centre at

origin.
iz @) =

(3) 2m (4) 4n
(5) Question not attempted

. dA, 18 :

surface 1
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#

25. AR F=y2i+2%-(x+2)k AR | 25. IfF=y% + 2% — (x + 2)k, then by

26.

217.

29

Y ﬁj Fdr ser 2, (@& C (0, 0,
C

0), (1, 0, 0) @ (1, 1, 0) Sfist et B
&t #fimr 2)

1
W 3 ® 3
® 3 @ 1
(6) IR S

ITHA GHIHW y2 log y = xyp + p2;
d
psaftﬂammaa%

(1) logx=Cy + C2
(2) logy=Cx+ (2
(8) log x = Cxy + C2

Iﬂq}ﬁﬂﬂ,f [-y3dx + x3dy] ST & -
C

(TR CTHFA 22 +y2=1)

W% @ 2
& @ 5
(5) FFARA I

|
|
|
|
|
|
|
|
|
|
|
|
9

26.

217.

Stokes theorem J. fd_; equal to
C

(where C is the boundary of the

triangle whose vertices are
(0? 0! 0)! (11' 0!' 0)! (ll 1! 0))

1) 3 @ 5

® @ 1

(6) Question not attempted

The general solution of differential

equation y*log y = xyp + p% p = %}f

18

(1) log x=Cy + (2

(2) logy=Cx+ C2

(3) log x = Cxy + C2

(4) logy = Cxy + C?

(6) Question not attempted

By Green theorem, f [-y3dx +
C

x3dy] is equal to, where C is the

circle x? + y2 = 1.
[=¥;

(1) 3 @ 7

@ = @ 5

(5) Question not attempted

943701 5 2




28. ﬂﬁ’y=ptanp+logcos p,p=%§,

29.

30.

31.

@M=
(1) sinp+C
(3) tanp+C

(5) FaRd ¥

(2) cosp+C
(4) eP+C

p2+2px—y=0;p=%§%fﬁaﬁ1=lﬁ
AR EAER ?

(1) (2 +y) vam faguy & |
2) (x2+y) o faguu R |
3) (x®—y) U fagra ? |
@) x2+4y=0ffmaag|
(5) FFTRa A

d
y = 2px + y%p; p = 3, 1 I & B

(1) y=2Cx + y%C?

3
(2) y2=Cx+%

3
(3) y=2Cx+%

(4) y?=Cx+C3

(5) HFANG I

|
|
|
|
|
|
|
N
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

)
©

30.

o
(-

10

28.

Ify=ptanp+logcosp,p=%
then x =

(1) sinp+C (2) cosp+C

3) tanp+ C (4) eP+C

(56) Question not attempted

For differential equation

d
x4p2—xp—y=0;p=axx,x=0is

(1) tac locus
(2)
(3)
(4)

(5)

cusp locus
node locus
singular solution

Question not attempted

Which of the following is true for

d
p?+2px-y=0;p=yg,

(1) (x2 +y) is cusp locus.
(2) (x2+vy) is tac locus.
(3) (x2-y) is node locus.

(4) x%+ 4y = 0 is singular solution.
(5) Question not attempted

. General solution of y = 2px + y2p3;

pE%iS

(1) y=2Cx + y2C3
2 y?=Cx+7g

3
(3) y=2Cx+%‘

(4) y2=Cx+C3

(5) Question not attempted
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32,

33.

34. wmﬁwﬁgmm%i

29

d’y dy
awaa?amﬁwdxz—dx—

COS xwmm%

1
(1) 3—4'[3 sin x + 5 cos x]}

1

(2) 54‘[3 sin x — 5 cos x]
1 ,

(3) §[5smx+3msx]

1
(4) ‘3:1'[5 sin x — 3 cos x]

(5) FTRT I

by = e

2
ng—xzz+y=5x3$lﬁﬁmﬂmm%

(1) 28 @ 28
(3) o (@) 522
(5) FFART S

d2
m'ﬂtﬁﬂﬂwd_xzz+ sin 2x = 0

HE LT &, BT

(1) 4y—sin2x=0
(2) 4y +sin2x=0
3) 2y —sin2x=0
(4) 2y +sin 2x=0

(5) rFeia I

-

q
&l

11

34.

The  particular integral of

differential equation

2
%—%—6}7:92’:0053::13

1

(1) 54'[3 sin x + 5 cos x]
1 \

(2) ﬁ[3smx—5cosx]
1 !

(3) ﬁ[5smx+3cosx]

1 :
(4) :‘31[5 sin x — 3 cos x]

(5) Question not attempted

2
The particular integral of x* g—xzx +
v = 5x3 is
o
(1) 3« 2) ‘g‘xa
5
(3) ox° (4) 5x2

(6) Question not attempted

The curve, whose slope at origin is

1 .
9 and satisfies the differential

2lge .
equation Ex% +sin 2x =0, 18

(1) 4y —-sin2x=0
(2) 4y +sin2x=0
3) 2y—-sin2x=0
(4) 2y +s8in2x=0
(5) Question not attempted




35.

37.

d2x dx
mmﬂwﬁa};—ayd—ywx-—-

1 TH B &

(1) y=(C;+C, log x)x2
(2) y=(C, +C,x)e®
3) x=(C,+C, y)e¥
(4) x=(C, +C,log y)y?

(5) Irgaid e

Wﬂm%+ 2 cot2x%+ 4

d%y

cosec?2x = 0 + 4y = 0
dz?
qitafda foam T B, 99 z suEt

(1) cosec 2x
(2) log cosec 2x
(3) logtan x

(4) log ‘\f tan x
(5) 3T W

<

g

General solution of differential

. d2x dx )
equation y? ay? - 3y dy 45 0 is

(1) y=(C, + C, log x)x
(2) y=(C,+C,x)e*
8) x=(C, +C, y)e¥

(4) x=(C, + C, log y)y>
(5) Question not attempted

The general solution of

d? d _
32 5+ (2-6x) gy — 4y =0 s
given by

2
(1) y= Clez"J- e3* dx + C e?*

(5) Question not attempted

. The differential equation
d?y

dy
dx

d?%y
dz2

+ 2 cot 2x 3 + 4y cosec? 2x = 0,

dx?

18 reduced to + 4y =0, then z is

equal to

(1) cosec 2x

(2) log cosec 2x

(3) log tan x

(4) log '\[ tan x

(6) Question not attempted

29




38.

39.

40.

29

ﬁnmmﬁmwmw
dy
ﬁ‘@'ﬁﬂm%dt——ay,dt—ax

XZ
24 y2 dy — tan™!

LGS

(1) x=y tan (Cz)
(2) y=xtan (Cz)

(3) x=ytan [61;)

K

(4) y=xtan [‘61;)
(5) FRA T

qﬁx=%+t%maﬁfé%m

it o tdx — tdt + 2xdt = 0
tdy + tdt = (tx + ty + 2x) dt ! GG
HdT 8, d9

L ]
T ——— S o s T L e T S it L e Ty i e . il o, o it Tt i . . A i a5

-
w

38.

e
o

40.

The general solution of the
following system of differential
equations represents

dx _ dy _
dt =~ & g~
(1) Circle

(2) Parabola

(3) Straight line

(4) Hyperbola

(5) Question not attempted

One of the solution of total

x2+2dx_

dy — tan‘l[‘l:) dz=01is

differential equation

XZ
X%+
(1) x=y tan (Cz)
(2) y=xtan (Cz)

(3) x=y tan (61;]

1
(4) y=xtan (Cz)
(6) Question not attempted

t

=g+ 2 satisfies the system of

first order differential equations :

tdx — tdt + 2xdt = 0; tdy + tdt = (tx
+ ty + 2x) dt, then

L0
(1) y—Cet—3—t2

t. . C

(2) y=Cet+§+t—2'

If x

Q

t
3) y=Ce'-3-5

t2 C
4) y= Ce“*—g—;

(56) Question not attempted




41. R FTHet FHH p — 2 = q + y2, | 41. Solution of partial differential

&1 z(0, 0)=0qAz(1, 1) = 1 FIEA & equation p — x2 = q + y%, where

: ; b z(O 0)=0andz(1,1)=1,is
B el L L (1) 222 @y L@ty

2 T 1
ot At g (2) Z=%(x3—y3)+%(x+y)

1 1
3) z=§(x2+y2)+§(x+Y) (3) z=%(x2+y2)+'c}(x+y)

(4) z= (x -Y2)+ (x+y)

(5) FFARA ¥

@) 223 (@-y) 45 @ +y)

(5) Question not attempted

42, AMH aha i Eer &

z(x, y, t) =a(x +y) + b(x —y) + abt +
c 8, gl a(x +y) +b(x—y) + abt + ¢, will be

oEge | @02

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
% 9%z 0% I @) %z 0%z 0%z
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

42, Partial differential equation,
whose solution is z(x, y, t) =

(2) ax ay2= @ ax2 3y2 at2
0z\2 (0z¢2 0 0z 0z 0z

o (@4 o @3-
P2 Pz %z Oz P2 0%

@ 23+ 55" . @) 52+ 5= Y52

(5) aﬂﬂﬁﬂ TR (5) Question not attempted

43. F"Tﬁ Frawe THE xdy — ydx — 2xyz 43. Solution of total differential

N equation

dz = 0 1 81 xdy — ydx — 2xyz dz =0 1s
2

(1) y= Cxe (1) y=Cxe?’

(2) y= C:ché}zz (2) y= Cxezz

(3) logy = xz% + Cx
(4) log x =yz?+ Cy
(5) Question not attempted

(3) logy=xz2+ Cx
(4) log x=yz?+ Cy

(5) TG I

o 14 29



44,

45.

46.

29

AR ATHA FHIHW px — qy = z Fl

T & 8

(1) f[xy, ”}= 0

Z

(2) f(x+y+z,£)=0

Z

(3) f[xy, £]= 0
Z

(4) f[x+y+z,-¥-J=0

Z

(5) IFFaRd I

HH FTHe GHH (k2 — y2 — z2)
p + 2xyq = 2%z 1 T & &

(1) x+y+z=32f@
2) x+y+z=f@
3) x2+y2+z2=f@

@) 2+yl+z2= zf@
(5) TG ¥

0z

anf#rm"aqammﬂw yg+2x

+z=0FTTHEAL
(1) f(xy, xyz)=0
2) f(xy,xz+x%)=0

(3) f( ,xyz) 0
y

(4) f[y
(5) IFeAE I

,xz+x2) 0

b

15

|
|
|
|
|
|
|
|
|
|
|
|

44,

45.

46.

One of the solution of partial
differential equation px — qy = z

(1) f(xy,i]= 0
Z

f.)zo
YA

(3) f(xy, f—) =(
Z

(2) f[x+y+z,

(4) f(x+y+z,-§-)= 0

(5) Question not attempted

One of the solution of the partial
differential equation

(x% - y? — z%)p + 2xyq = 2xz is :
(1) x+y+z=22f(§)

@) x+y+z=f@
(3) x2+y2+z2=f(§]

(4) x2+y2+zz=zf(‘§]

(5) Question not attempted

One of the solution of partial

differential equation xg—z + y% +12%

+z2=01s:
(1) f(xy, xyz)=0
(2) f(xy,xz+x%) =0

(3) f[ ,xyz] 0
y

(4) f[ ,xz+x2J 0

y
(6) Question not attempted




47, JARH THd GHU z = px + qy —

48.

49,

50.

2p — 3q 1 U GUHA U fog P ®
oA a1 9yt gva guaen &1 AEfua
& 2 | faeg P % fdane 2

(1) (2,0, 3) 2) O, 3, 2)

3) 2, 3,0) 4) (0, 2, 3)

(5) ITaRd J¥H

&z o
qﬁp—ax: q_ayaﬂ@m%

(1) yz=ax+\[ay +b

A HAqehel THIHW p + q = sin x
+ sin y o1 G &1 &

(1) z=a(x—y)—(cosx+cosy)+b
(2) z=a(x+y)—(cosx+cosy)+Db
3B) z=a(x—y)+(cosx+cosy)+b
4) z=a(x+y)+(cosx+cosy)+Db

(5) TaRd ¥

HTRTH HaHe FHHU px — q = z — 1

& z(x, 0)=cosx,%(x, 0) =04 form

z(g g) HTAA

m
(1) 0 (2) 2

(38) 1+ "2 (4) 1-e™2

(5) IATaRd I

47.

50.

The complete integral of partial
differential equation z = px + qy —
2p — 3q represents all possible
planes through a point P. The co-
ordinates of the point P are

(1) (2,0, 3) 2) (3, 2)
3) (2, 3,0) (4) (0,2,3)
(6) Question not attempted

One of the solution of partial
differential equation p = (qy + 2)%

0z 0z .
where p S b E’ 18

(1) yz=ax+\/5y+b
(2) §=ax+ ay +b

(3) yz=ax+2\/ay+b
2
(4) *~=2ax +ay +b
(6) Question not attempted

General solution of partial
differential equation p + q = sin x +
sin y is

(1) z=a(x—y)—(cosx+cosy)+Db
(2) z=a(x+y)—(cosx+cosy)+Db
B) z=a(x—y)+(cosx+cosy)+b
(4) z=a(x+y)+(cosx+cosy)+Db
(6) Question not attempted

For the ©partial differential
equation px — q = z — 1; where

0
z(x, 0) = cos x, é’ (x, 0) = 0, value of

AR AN
z| —, —| is
[2 2)

T
(1) O (2) >

(3) 1+em2 (4) 1-—e™2
(6) Question not attempted
29



o1l.

02.

53.

29

A AThe gt (D2 — 2DD' —
15D'?) z = 12xywﬁﬁmw%

(‘_"ﬁ D :5; D'—ay)

(1) P x+y)
(2) x3(2x+y)

|
|
|
|
|
I
(3) & (x+2y) |
|
|
|
|
2 |

4) x°(x-y)

(5) TG S

M 37aehe GHIHT (D — 3D' — 2)2 z
Fl

= 2e2* tan (3x + y) (W& D ==

D's—)aﬂgﬁ%

(1) z = e* ¢,(8x + y) + x e%* ¢,
(3x + y) + x%e?* tan (3x +y)

(2) z = e%* ¢,(Bx +y) + x g% 0o
(3x +y) + xe?* tan (3x + y)

3) z = e ¢1(3x +y) + x ¥ ¢,

(B8x +y) +9 262X tan (3x +v)

(4) z = e** ¢,(x + 3y) + x e2¥ (0%

(x + 3y) + x%e%* tan (3x + y)

(5) FFaRd ¥

M FTHed THR px + q = p2 e |
feTe p, y F ®aH A i
(1) p=ae¥ |
(2) p=ae” |
(3) p=alogy =

|

|

(4) p=—alogy

(5) TG T

17

o1.

52.

53.

The particular integral of partial
differential equation (D — 2DD' -

0
15D%) z = 12xy is (where D = P

=)

1) 3 (x+y)
(2) x3(2x+Yy)
3) x3 (x+ 2y)

(4) x°(x-y)
(56) Question not attempted

Solution of partial differential
equation (D — 3D' - 2)4 z = 292-" tan

(Bx +y) (wWhere D = i ,D'= ay) 18

z = e* ¢,(8x + y) + xe** ¢,
(3x +y) + x%e®* tan(3x + y)

(2) z = e ¢,(8x + y) + xe 2% g
(8x + y) + xe®* tan(3x + y)

(1)

(3) z = e* ¢,(3x + y) + xe** ¢,
(3x +y) + e tan(3x +y)
4) z = e* ¢,(x + 3y) + xe** ¢,

(x + 3y) + x%e%* tan(3x + y)
(5) Question not attempted

For the partial differential
equation px + q = p2, p in terms of
y 18

B) p=alogy
(4) p=—alogy
(5) Question not attempted




54. THI Tehadl H, HIRIH 3Tahet THHOT
r+ (a+b)s+abt =xy & = H ¥ HH
1 qedd] GHh & ?

(1) p—bg= 9

|

|

|

|

|

|

|

|

|

|

|

|

|

|

}
0%z 0z) 3

axay_(ay) 5 forg W & o |

e e £ L |

(I) qdydx + pdx?=0 |

(IT) pdydp + q°dydx =0 {

(1) e (1) |

(2) e (ID) |

(3) (T) @ (II) 3 |

(4) Far @) & ) |

(5) raRd ¥e i

|

|

|

|

|

|

|

|

|

|

|

|

2
56. aﬁmmmﬂwz‘: gyg= cos

mx cos ny I fIRE g9 2

OS InX COS n
) =X COR Y

COS mX COS ny
(2) == 3352

sm mxy sin
) o, s

(@) sln mx sin ny
o I]12+112

(5) I
o & & 18

54.

59.

26.

Which of the following is an
intermediate integral of partial
differential equation (in usual
notations) r + (a+b)s+abt=xy?

(1) p—bq—x(y—) -3 tiy—ax)

(2) p+bg=

(3) p—bq=x@—ax)+£+f6'+ax)
_f@ ax)

(4) ptbhg= —ax +{(y + ax)

(5) Question not attempted

Which of the following are Monge’s
subsidiary equations for the partial
differential equation

ady ot (o),
6x oy? ~ Oy oxdy  \dy

(I) qdydx+ pdx?=0

(II) pdydp + q°dydx =0

(1) Only (I)

(2) Only (1)

(3) both (I) and (II)

(4) neither (I) nor (II)

(6) Question not attempted

The particular integral of partial
differential equation

32z 0%z
~.90 T A9 =COS mMX COS ny 18

ox? " oy”

COS IMX COS ny
1
( ) m2 + n2
COS mX COS ny
(2) = 2 + n2

sin mx sin ny
@) T 24 2

@) Sin mx sin ny
~ m?+n?

(6) Question not attempted

29




57. < GHM GHAAT Tl BT TR, FE 3 | 57.

88.

59.

29

MWQ.(I%,E%WEIWW@)

T R, S 39 e 7 2 B, @t f=
AgHIA IR ?

| TS I T WHl & T @ % U

fopat s T SiET SR d1fs T9dd W

T ARH i T DI @IS I Tfhad
AT B S T % gEr i 61 o f@ ™

TAAE T @® R ?

W 5

|

(2) NE

@ -

3) —\rl;
(5) IFaRd S

7 gufer TR S99 P, Q IR R @&
e ABC & 3fisi W sFrag Hri@ 2 |

gie 31 aiumdt Brys ABC & aheg
A e, A AR IR T E g ?

1) P=Q=R
p - oG
(%) GnA s B sinC

q P s R
(3) tan A tanB tan C

P ... 01 ig
(4) 5in 2A T 8in2B T sin 20

(5) AT T

l

e —— T ——— S e Ty S S S T e, T S, T e T . B W S S W S B T o R, S, L M RS S 75 S N S o S N S W SRy S, S S T — e —— 1 ——

P
w

28.

2
o

___“w__ﬁﬁ___

The resultant of two equal coplanar
forces, when they are inclined at an

angle 2a, 18 (‘3‘) times as great as
their resultant, when they are
inclined at an angle 2B, then which
of the following is true ?

cosa 1 cosa 3
(D “cos B2 2) cosp 2

coso 2 CoS oL
(3) cosp 3 (4) cosﬁ_z

(5) Question not attempted

At what height from the base of a
pillar must the end of a rope of
given length [ be fixed so that a
man on the ground and pulling at
its other end with a given force
may have the greatest tendency to
make the pillar over turn ?

M 3 @ \,—

1
(3) _\(§ (4) 4
(56) Question not attempted

Three like parallel forces P, Q and
R act in order at the vertices of a
triangle ABC. If their resultant
passes through orthocentre of
triangle ABC, then which of the
following is true ?

(1) P=Q=R
B £ <50 hunR
@) S A~ BRB: salC
e L B )
(3) tan A tan B tan C
P . P PR
(49) 5in 2A = me9B risin 2C

(56) Question not attempted




60. 4 TFUT YR &1 U fvg T &Y 3799 a1

61.

| 60.

WmWﬁ%mmﬁl

gH1a 30° 3 | IS a6 T FHE 60°
fean e @ & fve Y R TR @ &
ford 7t & rgfew ot 6t ravasHar Bt

(1) %@%mmt

(2) %@%mm
(3) 3?%5:1#!{
(4) 32@1%1111411
(5) TG T

gfe A\ g9 ST &Y, @ W ¥R & T fivg
% &S ¥ o B W 37 T GHTA W
Wﬁﬁt@aﬁﬂg?ﬁﬂﬂﬁ%

(1) 2W sin (o + 1)
(2) Wsin (o —A)
(3) Wsin (o + L)
(4) 2W sin (o — 1)

(5) HFARG T

62. i /A mae/E?

(1) @t Twaca s & g H1 I
I B2 |

(IT) T & =1 fereft forg & ame Fmepd,
34§ & "l F fFeft oy g &

AT AT % N7 T AR |
(1) %= (1) '
(2) Faa (1)
(3) ()7 (IL) g
(4) 4t (D) 1 (10
(5) HATTNA I

|
|
|
|
|
|
|
|
|
|
|
|

61.

o TH el P SR o i P R T L ——n e e, R L S R SR W g o

=p)
o

|IL.
l.l. -

20

A body of 4 kg wt rests in limiting
equilibrium on a rough inclined
plane whose slope is 30°. If the
inclination of the plane is raised to
60°, then the force required to
support the body along the plane is
equal to

213

()

o A2
e

(3 3

\/3

4 5
(6) Question not attempted

kg weight
kg weight
kg weight

kg weight

If A be the angle of friction, then
the least force required to pull the
body of weight W up a rough plane
inclined at an angle o with the
horizontal is :

(1) 2W sin (o + 1)

(2) W sin (o —A)

(3) Wsin (o + A)

(4) 2W sin (o — 1)

(6) Question not attempted

.  Which of the following statement/s

is/are true ?

() Sum of moments of all the
coplanar forces is zero.

(II) The moment of a force about
any point is equal to the sum
of moments of the components
of the force about any other
point.

Only (I)

Only (II)

(3) Both (I) and (II)

(4) Neither (I) nor (II)

(5) Question not attempted

(1)
(2)

29



63.

64.

65.

29

T HU G 3Tad Tfd HLal 8 | 9EoH
foreamm & forg & a9 W F W

Tfera gt ® & W9 & (JT AT T H
HEd A T 8)
T
(1) % 2) g
® 5 @ %
(5) STFERA S

TH HU I W fmEen @ 3§
gohu a1t (i & 37efiE fd T B | O
fRr fog 8 2 et gft W et fag W
3% 91 V 8, q9 36 R fag 4 1 fix
gl T R fareg W gwemT am @i

(1) 2V 18

(2) 3V ¥T

(3) 2V 5=t

(4) 3V ThTE

(5) I I

T b1 |, TN el & deH 4
mm%

(1) s=ctanvy

2) y=csinh@

(8) T cos y=wec
(4) Tsiny=ws

(5) N I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

m_—__“m_____#

N
[y

63.

A particle is moving with simple
harmonic motion. The period to
move from the position of maximum
displacement to one in which the
displacement is half the amplitude

is (period of SHM i1s T)
W 3 @ 3
® 7 @ %

(5) Question not attempted

64. A particle moves under inverse

65.

square law of motion, starting from
rest at infinity. It acquires velocity
V at a point distant 2 metres from
a fixed point, then its velocity at
the point distant 1 metre from the
fixed point is

(1) 2V units

(2) 3 V units

(3) \/2 V units

(4) \/§ V units

(5) Question not attempted

With usual notations, the false
relation for the common catenary is

(1) s=ctanvy

(2) y=csinh@

(3) T cosy=wc
(4) Tsiny=ws
(5) Question not attempted




66. TH FU T Fx ¥ g b HEHUE
wfereRdur & arefi wife e 2 | afe 5 @

‘2’ G TR A a1 B, 79 TE B 7
fohe am o wgam ?

— S

2mn
Z_qFUE
Ju

(1)
Vi

(2)

TS HV I u I & Y T e afqs
ad % ey W@ wream o yafya faRm
Tt & Rrgest sfoty gfe 3618 goamm, an

STk AT R | Y YT 39T A1 2
(1) ue ™kt (2) uekt

(3) uekt* (4) uekt

(5) ITTRA A

67.

2

1.00 HieX Iredfers TaTg $i TRy K
T R 8 el 88 2 | 919 m §SIHE
Th 1 e R W &t S 2, 7@ 36l

arETg 1.28 Hiet B It 8 | 379 3E!
1.50 Hiet &1aTé o EiE 9 BT I 2,
e dasRaE/agae?

(I) 1 EL HAEd T HT 2 |
(IT) =1 gt w6 arefi 2 |
(1) e (1)

(2) %= (ID)

(3) (D) @ (ID) g

(4) =rar (@) g 1)

(5) ARG A

68.

66. A particle moves under a repulsion
varying as the distance from the
centre of force. If its velocity at a

distance ‘a’ from the centre is a\ﬁt,
then in what it will reach the

centre ?
(1) 83777 ) (2) E"1-r-t-sec.
I i
m
(3) —=sec. (4) Never
2y

(5) Question not attempted

A particle is projected with velocity
u along a smooth horizontal plane
in a medium whose resistance per
unit mass i1s k times velocity, its
velocity after time t is

(1) uekt (2) uekt

(8) uext (4) uekt?
(6) Question not attempted

67.
2

68. An elastic string of natural length
1.00 metre is hung by one end.
When a particle of mass m is tied
to other end, its length becomes

1.28 metre. Now its length is

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

G stretched to 1.50 metre and let it
- go, then which of the following
2k is/are true ?
(I) Particle 1is under simple
harmonic motion.
(II) Particle is under Hook’s Law.
(1) Only (I)
(2) Only (II)
(3) Both (I) and (II)
(4) Neither (I) nor (IT)
(5) Question not attempted
22 29



R e —

69.

70.

71.

29

69. A person throws a ball from a

T St O g i & 1.5 it i S

¥ 45° HT HIV FAQ A TET @ ¢ | height of 1.5 meter from the
afe g vy w e & e & 30 HeX A ground at an angle of 45°. If the
AR 8 T AR, @ W8T AT R (g = 9.8 ball strikes the ground at a

3 ’ .7 distance of 30 meter from the foot
H./4.%) of the person horizontally, the

velocity of projection is (g = 9.8
m/sec?)

(1) \}140 m/sec. (2) \/280 m/sec.
(3) /420 m/sec. (4) \l% m/sec.

(5) Question not attempted

1) \J140H.A. (2) \/280 ./,
3) \J420H.A.  (4) \[70 ..

(5) TG ¥

HU B v A % Y T THR
e T % o 70. If a particle is projected with a

vaifia fopan S 2 & %o A EILEI S I velocity v so that its range on a
T W 36 g WH Afhan J9T | | horizontal plane is twice the
gﬁﬁa’r, A wE g | greatest height attained, then the
9 9 horizontal range 1s
(1o (2 = I v2 v?
3 b8 I 1) 35 ® &
4v? 4v? 2
() RES l (5) Question not attempted
|
THTS Tald $1 Th HU u 9 § HEW I 71. A particle of unit mass is projected
FT F 3R W g § B I R I vertically u‘pwa-rds with. velocity u
Ao TRy 3T % T ¥ qaT £ ) unc.ler gravity in a medium whose
o B | resistance varies as the square of
At '"E:“' v Sl U G A | the velocity. If v is the terminal
TEqH 59T @ - l velocity in the medium, maximum
9 b | height attained by the particle is
1) —1 v+ 2 (.2,.2)
g Og vz l 1 ‘V_l Vi+u
\ ) I (1) g 0g 3
o S 45 AL & | \ /
(2) 9glog | —; v2  (v24u?)
e Viri o) | 2) 3 log -
Vv (v +u?) I (\ ¢ \)
(3)  log | v vZ +u?
B = ler) | (3) Flog|—
(v2 +u2\l l L\( Z )
(4) log v \ +u
V2 ) I o (4) 2g log . vz ;
() alﬁﬂlwm ] (5) Question not attempted

23 O




72. 3 T Fafa =g wg G, 998 G = | 72. If a regular permutation group G

({0, 1, 2} +) FIIRFA R, A G THE |

(D) 1,0 1,1 2}
2 {L 0 12,0 2 1)
3 {0 1),(0 1 2)
4 L1 2,0 1 2)
(5) I ¥

78. WM H 3R K 798 G & 2 uifta Svaqg
&, @ O(HK) steR 8

OH) OK) OH) + O(K)
D oEvK) @ 0HAK

3) 2 OK) (2 Q) +0E)
OH N K) OH v K)
(5) T T

74. FadasRa/sR AT age/E ?

Y71 : I o uYE G A g G' 7 HAY
K & 91 U GHTRINGT 8, ol
o Theh! wHTRIGT ENft IR
3R Fae Ife K = {e} T&l e,
G ¥ TodHS I ¢ |

R e i e B e i et T T e p———— __“*—_'—m__m“—.—ﬂ“

(3) 17 II e
(4) MAITTHAII

(5) FFaid I

|
|
|
|
|
75. A a=(134)(56) (27809 % |
- I
(1) (143)(56)(2987) |
(2) (143)(56)(2879) ,

|

|

3) (143)(56)(7982)
(4) (134)(65)(8972)

(5) IR J¥H

o 24

73.

74.

79.

18 i1somorphic to the group
G =({0, 1, 2} +,), then G' is equal to

(1) i, (0 1), (1 2)}
2 4,01 2),0 2 1)
3) i, (0 1),(0 1 2);

4) L, (1 2),0 1 2)
(5) Question not attempted

Let H and K be two (finite
subgroups of a group G, then
O(HK) is equal to

OH) O(K) OH) + O(K)
D oELvE) @ 0HAK

OH) OK) OH) + OK)
(3) OH n K) (4) OMH U K)
(6) Question not attempted

Which of the following statement/s

is/are true ?

Statement I :If ¢ be a
homomorphism of the group G
into the group G' with Kernel
K, then ¢ is a monomorphism
if and only if K = {e}, where e
18 1dentity element in G.

Statement II : Infinite cyclic
group G is isomorphic to the
additive group (Z, +) of
integers.

(1) OnlyI

(2) Only II

(3) Both I and II

(4) Neither I nor II

(6) Question not attempted

Inverse of the permutation
a=(134)(56)(2789)is

(1) (143)(56)(2987)

(2) (143)(56)(2879)

3) (143)(56)(7982)

4) (134)(65)(8972)
(5) Question not attempted
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76. WA H 3R K, G % & JaM= SUEE &
IMHcK | =8 3= o gea w&
TE 22

(1) H,gwmmmw%l

(2)G H

11

IW P?‘RIGJ =1
wio gg =

3)

|

|

|

|

|

|

|

|

|

|
@ 5 |
) :ﬂaﬁfmm i
77. 3R, G = °Td 3 1 FH A T S, I
|

|

|

|

|

|

|

|

|

N = ot 99 F9=al & WA 9
A, G %1 THH ITGYE

ﬁﬁmm%m%
(1) {Ag Ayl 2)}

(2) {Ag, A3(0 1)}

(3) {Ag, Ay(13)}

(4) {Ag Ay(012)}

(5) SFHia e

78. = @ @ ¥ w1 FY Rl & o’ T
Lk |
(1) T 1T g HAfaiag B 2 | |
(2) ;ﬁhaﬁ&mmmaﬂaﬁm’
|
(3) Torelt aftfira wg & ST #i #ife,
HE I Hife I faamora war 2 |

29

6. et H and K be two normal

subgroups of G and H < K. Which of
the following is not always correct ?

G
(1) lI_%is a normal subgroup of H

(56) Question not attempted

If G= Symmetric group Sg of
degree 3.
N = A,, the normal subgroup

of G consisting of all even
permutations.

: G.
Then quotient group N 18 equal to

(1) {Ag, Ag(1 2);
(2) {Ag, A3(0 1);
(3) {Ag, Ag(1 3)}

(4) {Ag Ay(012))
(6) Question not attempted

. Which of the following statements

is not true for groups ?

(1) Every cyclic group is abelian.

(2) Every group of finite order is
cyclic.

(3) The order of a sub-group of
finite group divides order of
group.

(4) Every  finite group is
isomorphic to permutation

group.
(5) Question not attempted




79. I f(x) =5 + 4x + 3x2 + 23

1 + 4x + 5x2 + 3
+o, 0p) W T TGIE B, Al [f(x)
g(x)] 1 oTq &

(1) 0
3) 2

(5) TG I

aar gx) =

+

(2) 1
4) 3

80. P weid s aTad a8 ?

|

|

|

|

|

|

|

|

O gasamaﬁéﬁawaﬁ}

|

(Z)Tﬁﬂﬁ?ﬁm(z,-r,.)@g@:i

TUTSTEt 9T @ | |

(3) mg@lmaﬁamﬁl
|

(4) @W'ﬁﬂuﬁﬁ%ﬁm@ﬁﬁ;

a’uamaéﬁagq:@wﬁﬁrﬁm%w

(5) TG T | |

: @ﬁhﬁﬁamRﬁ,ﬂﬁImJa|

orsTatert & quaet (1 + J) fhe |

S gt ? |

(1) 1391 J &1 HasS |

(2) 13u1J &1 8" |

3) IHITH |

(4) J %1 gfaem |

|

| 82

|

|

|

|

|

|

|

|

|

|

|

|

(5) TG T

82. T=feiiga wuMt & o @t faew &

T4 HIA

() e el GYE AU B 2 |
(I11) 3¢ H foreht wmefia w9g G &1 Somr

e R, A A AR |

(1) %aa ()& () TSI £ |

(2) %aa (II) wd (1) T £ |
(3) e (I) wd (II) T ¢ |
4) O, D) wa () aft a2 |
(5) TTRT I

26

79. Iff(x) =5+ 4x + 3x2 + 2x3

80.

82.

and g(x) = 1 + 4x + 5x2 + 3x3 are
two polynomials over (I, +¢, «p),

then the degree of [f(x) + g(x)] is :
(1) 0 ()1

(3) 2 (4) 3

(6) Question not attempted

Which of the following statement is

not correct ?

(1) Every field has no proper ideal.

(2) Ring (Z, +, +) of integers is a
principal ideal domain.

(3) Every principal ideal ring is a
field.

(4) Intersection of an arbitrary
collection of ideals of a ring is
again an ideal.

(5) Question not attempted

In a commutative ring R, if  and J -
are two 1deals, then the ideal
(I +J) is generated by

(1) The intersection of I and J

(2) The union of I and J

(3) Complement of I

(4) Inverse of J

(5) Question not attempted

Choose the correct option for the

statements given below :

() Any subgroup H of a solvable
group G is solvable.

(I) Every abelian group is
solvable.
(III) If H is a normal subgroup of a

solvable group G, then % 18

also solvable.
(1) Only (I) and (II) are true.
(2) Only (II) and (III) are true.
(3) Only (I) and (ITI) are true.
(4) All (I), (II) and (III) are true.
(5) Question not attempted
29




83.

84.

89.

86.

29

T (L, +., p)qa;t{gﬁﬁam% gfe

pW%

(1) 3 (2) 6

3) 9 (4) 12

(5) IFTRA T
fasEida s a/A T ee ?
YA

1 A 7Y A1 R geEm |
I : T shig fovmT 59 &1 T 998
fiahia g |

(1) shad I (2) had II
(3) IauIladl (4) A IAEII
(5) IFEIRA I

f: (R, +) - R, +) R ufenia gfafeso
f(x) = [x], &I [x], x ¥ DI AYET I
TS WETH QUTIeh I Frefia Fa e; & :
(1) Had ATSSTEH THTEHTIET
(2) T qeATHINGT

(3) EHTRINET Tl

(4) IS Teh Teheh! THTHIIGT

(5) eI S

fadasNaraag?

(1) ¥89E &3 + 3x + 1, TRAT T&TI3T &
&3 W G 2 |

(2) Wg9e x?+ 1, (Z,, +n, *7) WESHN
gl

(38) MR x° -
IS 2 |

(4) 9§ x° + 2x + 3, (Z;, +5, %) W
QU 2 |

(5) IrFaiid I

b

9, (Zyy, *+1pp *11) W

N
~J

an

o
&

3. Ring (Z,

e, -p) 18 an integral
domain if p is equal to

(1) 3 (2) 6

3) 9 (4) 12

(5) Question not attempted

Which of the following statement/s
is/are true ?

Statements :

I : If N be a normal subgroup of
the group G, then any two
cosets of N in G are either
disjoint or identical.

Every group of a cyclic
quotient group is also cyclic.
(1) OnlyI

(2) Only II

(3) Both I and II

(4) Neither I nor 11

(56) Question not attempted

il I3

The mapping f : R, +) - (R, +)
defined by f(x) = [x], where [x]
denotes the greatest integer less
than or equal to x; is

(1) epimorphism only

(2) an isomorphism

(3) not a homomorphism

(4) a monomorphism only

(5) Question not attempted

Which of the following is true ?

(1) The polynomial x® + 3x + 1 is
irreducible over the field of
rational numbers.

(2) The polynomial x* + 1 is
reducible over (Z,, +., *-).

(3) The polynomial x® — 9 is
irreducible over (Z,,, +1, *17)-

(4) The polynomial x2 + 2x + 3 is
reducible over (Z;, +;, *;).

(5) Question not attempted




lﬂ

100
87. IFEA=(1 0 1|f@;n23%
010
fRf=mdasRmad?

88.

89.

90.

(1) AP=Ar2+A2+],
(2) An=Ar2+A2_],
(3) An=Ar2_Ar4+],
(4) Ar= ADn-2 _ An-3 4 13

|

|

|

|

|

|

|

|

|

I

(5) e S |
|

HHET v, = (1, 2, 3), v2=(101) I
va = (2, 4, 6) Glew @wf® R3 & &, @ |
{Vl, Vo, Vs Q Sfa Iuaaf® 6t fomr 2 |
1) 0 @) 1 |
(3) 2 (4) 3 ;
(5) FTFEE A |
|

AAIT:R25> R3; T(x, vy, 2) = (x+2yl
+ 2z, 2x + 4y + 2z, — x — 2y — 2), ﬁl
o 8, AT Hr e 2 |
(1) 1 2) 2 |
(3) 3 4) 0 I
(5) rFaRd W |
|

S, ={(a, b,c)la=b} @S, = {(a, b, |
¢c)la—2¢c=0,b+4c=0};a,b,ce R ’
afew wffe RS & So-affE & 1 @ |
Slmszm% I
D) {2,-4,1)} (@) {2 2 1) |
(5) aia wH |
28

1
87. For matrix A=|1

88.

89.

90.

0
1|, which of
0

0 1
the following is true forn >3 ?

(1) An=Ar2+A2+],

(2) AP=Ar2+4+AZ_1,

(8) An=Ar2_An4+],

(4) An=AM2_ A3+,

(6) Question not attempted

Let v, = (1, 2, 3), v, = (1, 0, 1) and
= (2, 4, 6) in vector space R3,

then the dimension of the subspace
spanned by {v,, vy, vo} is

(1) 0 (2) 1
(3) 2 (4) 3
(5) Question not attempted

Let T : R?2 -» R?2 be defined by
T(x, y, z) = (x + 2y + z, 2x + 4y + 2z,
— x — 2y — z), then the rank of T is

(1) 1 (2) 2
(3) 3 (4) 0
(56) Question not attempted

S,={(ab,c)la=b}and S, = {(a, b,

c)la—2¢c=0,b+4c=0};a,b,ce R
are subspace in vector space R3.

S; N S, 1s equal to

(1) {2,-4,1)} (2 {2,2 1)}
3) {-4,-4,1); 4 {,0,0)}
(5) Question not attempted
29




91.

92.

93.

29

3f¢ =/ a TUT b 39 THR £ f =AhHipa
ST =R (p, ) @ (P, Q)ﬁﬁ%a
&9 fean 9 @ Q = pg@*D; p = b, &
faddacbs PR AAREE & 2
(1) a=-1,b=0

(2) a=-1,b=1

3) a=1,b=0

4) a=1,b=-1

(5) IrFaRa ¥

@WWTEWW%%
L ks 0 a 101
Db 3541
(1 -2 3)

T Uy =(1-2-3),T )
Bbsaky LS
1 2 3)

e

_3 8—
(1) -2 20 36)
2 (2 20 36)
3) (2 —20 36)
4) (-2 20 -36)

(5) FeRd ¥

FeddsRaTEd g ?

(1) F: R? > R? grr aiwiiva F(x, v)
=(x+ 1, y + 2) T g TU=0m
2

(2) F:R2? - R2gr 9R9iia F(x, y) =
(x +y, x) T g SO TE £ |

(8) F:R? - R gr1 9Rwiiva F(x, y) =
Xy T 1Rgeh I 2 |

(4) F: R3 > R2grr ufonf¥a Fa, y,
;)=(le,0)q$?f@$mwﬂ€f

|

(5) ITTRG T

2 3), T

0 0
Wit

& T T 2

|
Ez
|

29

91. If the constants a and b are such

92,

that the generalized co-ordinate
transformation from (p, q) to
(P, Q) in canonical form is given by
Q = pq@D; p = qP, then which of
the following values of a and b are
correct ?

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

(2 a=-1,b=1

3) a=1,b=0

4 a=1,b=-1

(5) Question not attempted

T be a linear transformation defined

bl DET]
by T =1 2 3, T =
e 110 o ity
1 -2 3)

i Lo
i} 0 =(1 -2 -3),T =
i 15584 5 191

(_1 23)!
T
Then T 3 8 is equal to

(1) -2 20 36)

(2 (2 20 36)

3) (2 -20 36)

4) -2 20 -36)

(6) Question not attempted

Which of the following is correct ?

(1) F:R?— R? defined by F(x, y) =
(x + 1, y + 2) is a linear
transformation.

(2) F:R2? - R2defined by F(x, y) =
(x + y, x) 1s not a linear
transformation.

(8) F:R? - R defined by F(x, y) =
xy 18 a linear transformation.

(4) F: R3 - R? defined by F(x, v,
z) = (|x|, 0) is not a linear
transformation.

(5) Question not attempted

[ I L




94. Orthonormal basis for the set of
Linearly independent vectors

% = (2, 2, 0T, x, = (3, 0, 2)T and
%3 = (2, -2, 2)T is {y,, vy, yg} in R3,

94. R3% e wam afewt «, = (2, 2, 0)T,
x,=(3,0, 2T 3z, =(2 -2 2T
o e s AR {y., v, Vst

(3) A %1, 38 Tad o SUEK R |
(4) A Ef I A AT 2 | (4) All eigen values of A are real.

(5) I F¥A (5) Question not attempted -
0 30 29

(3) Inverse of A is equal to its
transpose.

|
|
|
%IY]_! Y2: ya% I y y Y are
@20)Fiariolfig S e ;
(1) y; = 7 Y2 = \T7 1) y. = (2,2,0) : =‘[z
T T } PR e
3 -3 2,—2,-3 T
[E:?: J :Y3=(—1J—7—')- l (E -_3 ZJ g, = (2,—2,—3)T
l 2!‘ 2 ’ ’ Jﬁ
(2,2,0)T 17
@) y,= Vo= o= | (2,2,0)T 17
2 o s Vo = o —
J§ : 2 - % (2) Y1 1/—8_ Yo 9
14 T
(E,E,_g) g,z 8209 | 3 3 _(2,2-3"
2 2 Jﬁ I E:E:_z !Y3_ Jﬁ
2,2,0)" 2 T
(3) y1= ’y2= —_ I X (2#2:0) = 1
JgT 17 g (3) Y1 ‘J_S' » Y9 17 |
> i T T
(—3'3':'3': ] :Y3=(_g,3,2) l -3 3 2 in (-2:3!2)T
2 9 J]__'T | 7:5: :Y3_ F],T
(2,2,0)" 17 | T
iy ol : e U @207 7
4) v, J8 Y2 9 | (4) Yl-—J——B—,Yz- >
T
(—3 -3 2] ae s I 5 Lig 4aRT
p=—ee el T e e __’._...,_2 ’ —
2 2 § | (2 9 } Y3
(2,-2,3) | (-2,-2,3) T
V17 | I ¢
(5) Fgeia we I (5) Question not attempted
g ] 95. Which of the following is not
s | P l/f g 1/;5 ¥ { correct for the matrix A =
S, PR L N2 0 W2
~1N2 0 142 I B/_ ; g— -
ora it B 8 e 20 S o Sy
(1) A SR 1% TR E | IKaE~ (1) Determinant of A is equal to 1.
(2) A wifees AL R | I2ak (2) A is orthogonal matrix.
|
l

|

*‘ o NS P S




96. UREy &l % &7 Q W fgurdiw &g | 96. The symmetric matrix associated

(2_,:12 + 3x,x, + x22) q =g gafte , with quadratic form (2x12 + 3x,x, +
HTE B | x,°) over the field Q of rational
XL "9 /9" } num-l_)ers is _
2 3/2

1 TR | (1)

"2 3/2° | LA
2 - -

e | (81251
(3) l 1% 2]

12 3/2) I (3)

bdin i | 12 3/2]

2 2

@ uk  rgp o

R el o [ ]
(5) 3w A Figiiy

i (8) Question not attempted
- |
97. AaﬂIBér:ma{g'§|qﬁAq$,

97. A and B are two matrices. If A be

FHAvIE TR B, @ Hife (AB) FUR 2 | an invertible matrix, then rank
(1) B (A) x B (B) | (AB) is equal to
o R . Sl et
r
) P B | ©
(4) Wi (A) +ife (B) | (4) rank(A)+ rank(B)
(5) rRa l (5) Question not attempted

|

98. M1V 3R V' F: m 3 n frmafi & | 98. Let V and V' be two vector spaces
deRm R IRT: VoV | ©f dimensions m  and n

respectively. If T : V - V' be a
1 T W T B, @ fm d A B l linear transformation of rank k,
AT TIER?

(1) k=max (m, n)
(2) k> max (m, n)
(3) k> min (m, n)

(4) k <min (m, n)

(5) rFuRa g

29 31 O

then which of the following is
always true ?

|

|

l (1) k=max (m, n)
{ (2) k> max (m, n)
| (3) k> min (m, n)
| (4) k <min (m, n)
|

(5) Question not attempted

0 R SR . 1 e il A s Lt 1




99. IR A, A=[a;];1<1,j<n; n>3¥° | 99. Matrix A is defined as A = [a;;];
qRATYd 8 31K a., —1]I3TIE{5’A£T@I‘&
EUE T

1< J{nmthn>33ndai]—1j

Rank of matrix A is equal to
(1) n (2) n-1 (1) n (2) n—-1
3) 0 4) 1 (3) 0 (4) 1
(5) WW RS (5) Question not attempted

100. o+t arfas @gue, e Hife m 2
Iftres 78 2, % gfew qufy &1 I 2

0. Basis for vector space of all real
polynomials, whose degrees do not

(m e Z*) | exceed m, is (m € Z")

1) {0, 1,x, 22 .......... K- (1): 40, ) 2t il 2=
(2) {1, % 22 ... xm-1) @) (L, %% i x4
(3) 11 x X2 e 0} (3) {1, x, 22, .......... xm}

(@) {0; 1% x5 oioverss: 2™ @) {0,1,x 22, ... 0
(5) IaRd I (5) Question not attempted

s 2 7 functions 1s analytic on the

complex plane ?
(1) f(z) =1Re(2) (1) f(z) =1Re(z)
(2) 1(z) =1,(2)

(2) 1(z)=1,(2)

|
|
|
|
|
|
|
|
|
i3
|
|
|
|
|
|
|
|
|
|
101. = & | 11 91 9y $oe g sy @ W } 101. Which of the following complex
|
|
|
|
|
|
|
|
|
5 |
i
3k |
|
|
|
|
|

(3) f(z) =e!! E(g,) f(z) = e

(4) f(z)=2°-2z 4) fz)=27% -z

(5) ITFaRA ¥ (5) Question not attempted

3 p 102. If the sum and product of eigen

102. 3f¢ T 2 x 2 IRl HTTE g values of a 2 x 2 real matrix

I THET % I 3R IOF FHEM: 4 AR 3 Z are 4 and — 1 respectively,

hegaid

-1%, |p g then |p| is equal to

(1) 4 2) 3 (1) 4 (2) 3

(3) 2 (4) 1 (3) 2 4) 1

(5) TR I (5) Question not attempted
o 32 29

¢ ' e i ‘




103. C 9\ FHac ¥ U T hed 7,

|
J- e‘22 dz 9S{eT 's:]TIT |
C |
(1) = @2) = }
T
(3) 2n @ 5 {
(5) IrFaRa ¥

104. b &1 7H,vad o’ weH £(z) ="‘log

(x% + y?) + 1 tan™! (be Ayt B
y

g 8:

(1) 0 (2) 1

3) 2 (4): 1

105. A °@ AR Ta 2" qur Yb z0
aﬂﬁmmf:’mrﬁm R, 94T R, &, d
mﬁvﬁzabzﬂfrawﬁmwﬁw%

(1) R, + R, (2) R, - R,

R,
3) R,R, 4 R (Rza*-O)
(5) ARG I

|
|
|
|
|
|
|
|
:
®) etz |
s
|
|
|
|
|
|
|
|
|
|

106. 3t w = f(z) foweif¥a & 7 arg f(z) 3 | 104,

A Ad IR amR? @aurb
I B)

|
|
(1) w=3I= I
(2) w=az l
(3) w = bz? }
(4) w=az + bz? I

|

(5) ATTIG T

29 33

103. C is a closed contour in a complex

o T
plane, then f e 2 dzis equal to
s

(2) ©

1"
4) 5
(5) Question not attempted

(1) zero

(3) 2=

104. The value of b for which the
function f(z) = = log (x% + y2) +
. [ bx
itan™! [ ]15 an analytic function,
y
18 :
(1) 0 (). 1
(3) 2 4) -1
(5) Question not attempted
105.If R, and R, are the radii of

convergence of the power series

E._  2a,2" and 2b_z" respectively, then

: the radius of convergence of the
power series 2a b _z"is:

(1) R, +R, (2) R,-R,
R,
(3) Rle (4) f{; (Rg #0)

(6) Question not attempted

If w = f(z) is analytic and arg f(z) is
constant, then which of the
following is true ? (a and b are
constant)

(1) w=constant

(2) w=az

(8) w = bz?

(4) w=az+ bz? |

(6) Question not attempted

AL R | e e T A




108. A u vt T a z°, z = z, (# 0) W

107.z=0%mﬁmsin@ﬁaﬁ%m}rrﬁﬁi
|
|

25 1 UM &

1) —é— @ -3
3) -é (4) é
(5) IR T

FvEd 2, @ = 8 feus fom
fadera: rfvard gnft

(1) |Z|<|ZUI
2) lz| = |zl
(3) |zl>|zol

(4) z21z,

(5) Iaia I

e2z
(z+ 1)*

C
|z] =3%;§:
(1) 0

IOQ.WJ dz ®1 94, W& C,

p
@ "2
@ o

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
(5) It T |

107. The co-efficient of z™°

108.

109.

in the

Lawrent’s series of sin G) about
z=01s
L=
(1) Ié (2) i |§
1 1
(3) —E (4) E

(56) Question not attempted

If the power series X a z" is

convergent at z = z, # 0, then it

converges absolutely for
(1) lz| < |zl

2) lz| = |z,

3) |zl > |zl

4) z2z,

(56) Question not attempted

022
+ 1)“':lz

The value of the integral J‘ @
C

where Cis |z| =318

(1) 0
Iy
@ 3
i
(3) 3e2

i
3e?

(4)

(56) Question not attempted
29




110. 3¢ C amradi 1 ga +I fewman &, | 110. If C denotes the anti-clockwise unit

111.

112,

29

2%&' f Re(z) dz ST HH 8
G

(1) 0 (2) 1

(3) 1/2 (4) 1/4

(5) ITFTNG T E’i

1

a(z-1)

z=1Tf(z) = EIREICEGIRS
z+1

(1) 39

(2) Afer

(3) T HIfe &1 UH 3dh
(4) TH F Al HIfe F1 wF a5

(5) FaRd ¥

e o @ = ot st R € 2

(D f(z)ﬁzoq?:‘!ﬁiﬁ'g?ﬁﬁﬁm
& lim (z -2y f(z) = 1

Z—)ZU

(I1) f(z) N z, T v fogen farfemman it fe
zgﬁﬁmmﬁ‘lm%l

(1) %=t (I)

(2) e (ID)

(3) ()@ (I1) et
(4) T @) 1D
(5) FaRa e

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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111.

112,

circle, then the value of ‘2"11; J‘ Re(z)

C
dz is
(1) 0 (2) 1
(3) 1/2 (4) 1/4

(6) Question not attempted

1
a(z-1)

Singularity of f(z) = atz=11s

z+1
(1) Removable
(2) Essential
(3) A pole of order 1
(4) A pole of order greater than 1
(5) Question not attempted

Which of
singularities
removable ?

(I) An isolated singularity of f(z) at
z, such that lim (z - zy) f(z) = 1
Z—= ZO

(II) An isolated singularity of f(z)
at z, which is bounded in a

deleted neighbourhood of Zy.

(1) Only (I)

(2) Only (II)

(3) Both (I) and (II)

(4) Neither (I) nor (II)

(5) Question not attempted

the
of

following

f(z)  1s/are




' 113. Under the complex transformation

z -4 i 22 + 3 |
HﬁﬁqﬁxZ.I.yz_M:O w aa & W= z__4_,.the(.1111:]@3.:«:2+yz—4:15=()
frae afafaBa s 2 ? in z-plane, maps in w plane into a

(1) straight line parallel to real
axis.

(1) SRfeeh 318 & THTR T @1

|
|
|
|
(2) S & & FHIR T T l (2) straight line parallel to
(3) JHudl ﬂﬁﬂ'ﬁ I imaginary axis.
|
|
|
|
|

(4) Tt ad (3) upper half circle.
(4) upper half plane.
(5) 3|3E'| i (5) Question not attempted
2 ;
114, 5 2%”_ J' (z +§] P 114. The value of the contour integral
0 I oS z+l 2dz
g |z| = 1 WAA R H omi .
C
(1) 0 (2) 1 I over the unit circle |z| =11is
(3) 2mi (4) 2m l (1) O (2) 1
5) ARG T (3) 2m (4) 2m
) I (5) Question not attempted
2 : %
115. fz) = Z ¥ @ | 115. The sum of residues of f(z)
(z-1)(z-2)(z-3) 7 e
e e es 1s :
I T AN B A 2 (z-1)(z-2)(z-3) voganl! s
(1) 0 (2) -1 (1) 0 @) =1
(5) ARG T (5) Question not attempted

|
|
|
(3) 1 (4) 2 Bk (4) 2
|
|
|
|
|

116. HWJ z4eVz dz %1 9H, 5@l C, g1 | 116. The value of the integral f z4elz 4z,
C

C
|z|=1%,‘§: } where C is the circle |z| =1, 18 :
mi ml mi Tl
= @) o5 I it @ o
i m Tl Tl
3) 30 @ %0 3 39 @) 30
(5) miilitﬂm (5) Question not attempted
= 36 29
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117. Iu=x ¢[XJ+ y [EJ g, o 117. If u=x d}[z) + vy [i} , then
X y X y
i MR SO o G u 0% 0%
o2 " 2 oxpy TV gy2 o2t 2V py Y 2=
(1) 0 (1) 0
iy @) u
(3) 2u e
u
X
(4) ¢’H[§) N2 W'i(-y_) (4) ¢||(X) + wu&)
(5) e S ¢
(6) Question not attempted
118. &9 u = xy +_a£_+a?3m = &g ﬁ% 118. At what point the value of the
3
=T 8 ? function u = xy + _a;:_ + %3 is
(1) (2a,28)  (2) (a, 2a) minimum ?
(3) (a 2) (4) (2a, a) (e, 100 . F). (g 2e)
(5) IR T

(5) Question not attempted

119. The minimum value of 2 + y2 + z2,
when yz + zx + xy = 3a2, will be

119. 22 + y2 + 22 &1 =AdH AH BT, FE(H
yz + zx + xy = 3a2 2

(1) 2a? (2) —2a? (1) 2a2 (2) —2a2
2

B o (3) 3a2 (4) - 3a

(5) FFaiE T

(6) Question not attempted

120. I x=rcos O, y =r sin O, a

. < 120. If x=rcos 6, y=rsin 6, then

x‘é;+y§y'= x;_az-i-y%;i:

(1) 0 2) 1 (1) 0 2) 1
(3) sin 0 (4) tan 6 (3) sin 6 (4) tan 6
(5) IrgeiRe S

(6) Question not attempted

|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
I 3) (a, a) (4) (2a, a)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

29 37 o




121. The Two asymptotes of the curve
e AT TR 2x2 — 3xy — 2y2 =1 mutually

121. 9% 222 — 3xy — 2y2 =1 &t @
|
(1) 45° R wferesg Hedt & | |

(1) intersect at an angle 45°

(2) 60° W yfc=ae HLdt 2 |

(2) intersect at an angle 60°

(3) EE@}%W 2| (3) are parallel to each other
(4) are perpendicular to each other
(5) ARG I (5) Question not attempted

|
|
(4) TSRS A=A E | }
|
|

122. BT @I & He x cos o +y sin a = p, | 122. The envelope of the lines x cos o +

Safeh o e 8, 1 A<M 8 y sin oo = p, where o 1s a
(1) fawEed parameter, 1s :
2) adﬂﬂ (1) HyPerbola
3) (2) Ellipse
(3) Parabola
(4) 94 (4) Circle
(5) ARG T (5) Question not attempted

123. Which of the following statement/s
is/are true ?
Statement 1 : Evolute of a curve

123. e FFiA A E /e A qa /2 ?
FYT [ :TFH Tb B Hod 3G dshdl

%ﬁﬂ-ﬂﬁgtﬁ: g ¢ | is locus of the centre of
FUAI] :TH T B HgA 39 T H curvature of the curve.
RG] &1 <A 2T 2 | Statement II : Evolute of a curve
(1) AT TT R | is the envelope of tangents of
th ;
(2) A TAR | s

(1) Only I is true.

(2) Only II is true.

(3) Both I and II are true.
(4) Neither I nor II is true.
(6) Question not attempted

(3) 1T AT E |
4) MRITHITIR |

(5) TG e

p—d
o
N

124, If¢ 6 = tan~! “;:%, d9 95 y = ae¥2 H) .If 6 = tan™? ‘z, then curvature for

Iehdl &

(1) a sec?0 cosec 0
(2) a cosec? 0 sec 0

(3) sm2 8 cos 0

the curve y = ae¥2 is
(1) a sec?6 cosec 0

(2) a cosec?0 sec 6

1
(8) = siin2 0 cos 6

(4) c032 0 sin 6 (4) 0052 0 sin 6

(5) Wﬂam

(5) Question not attempted

g s S s e e~ " —— S o——. V" S e Y e S S S Y WA WS S S S S

29




125. ﬁﬁmr-a(l—cosﬁ)%ﬂ

fog3ti 6 = 0 71 0 = o & W W H

s 2a ?I, G IR IR

(1) n/6 (2) n/3
(3) m/2 (4) 2n/3
(5) ITFIRG

n/2 acos

126. j J. rsin 6 do dr =

127. 999 AT § SoAl a2 + y2 =

0 0

(1) a?/2 (2) a?/4
(3) a%6 (4) a%/8
(5) TR S

2 qu
x2 + 72 = a2 Y UGG I &

(1) %aa (2) ad
@) 3o @) ga®
(5) IR /A

128. 2 8t fisn & © g9 @I IuF quad §

%% 8 3 4t gt W R e % aniy

YA | Sa g 9o 1 THH &% 2
(1) 4n? (2) 672

(3) 24n2 (4) 36n2

(5) TG I

129, 56 x* — 6y3 — 27y2 — 18x2 + 81 = 0

29

T T A

T agA-Tag Tl I 5eaT &
(1) 6 (2) 5 tgft
(3) 4 (4) 3
(5) T Ie

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 12
|
I
|
|
|
|
|
|
| 12
|
|
|
|
|
|
|
| 12
|
|
|
|
|

39

125. If the length of the arc of the

126.

127

128

129

cardioid r = a(l — cos 6) between
the points 6 = 0 and 6 = « is 2a,
then value of a is

(1) n/6 (2) n/3
(3) m/2 (4) 2n/3
(6) Question not attempted

n/2 acosH

f f rsin 6 do dr =
0

( 1) a2/2 (2) a?/4

(3) a%/6 (4) a%/8

(5) Question not attempted

7. The volume in the first octant
bounded by the cylinders

x>+y2=a2andx2+z2=a2is

(1) §a3 (2) ad

2 1
=5y L
(5) Question not attempted

. The surface area of the anchor ring
generated by the revolution of a
circle of radius 2 ecm about an axis
in its own plane distant 3 ¢cm from
its centre, is —

(1) 4n? (2) 6m2
(3) 24n? (4) 3612
(6) Question not attempted

. The number of multiple points on

the curve x* — 6y3 — 27y% — 1842 +
81=01s

(1) 6 (2) 5

3) 4 (4) 3

(6) Question not attempted




b

b
130. 3fe J (x — a)21 (b — x)*1 130. Ifj x-a)*lhb-2x)rldx=Kp mmeem

dx:KB(m,n)@,?ﬁK=
(1) (@a-b=*"

(2) (b-&)m+n+1

3) b-am*n-l

(4) (a—-b)=—"

(5) FFaRd T

(m, n), then K =

(1) (a-bym*n

(2) b-—a)ym*2tl

3) b—aym*n-1t

(4) (a=b)"="

(5) Question not attempted

131. Condition that the straight line

1

~=a sin 6 + b cos 6 touches the

131.8@1@1%=aain O + b cos B%Qﬁ
r=2ccos eaﬁmﬁwﬁrnﬁa‘u%

(1) b%2+ 2ac=1
(2) a?b%+2bc=1
(3) a%c?+2ab=1
(4) a%c2+ 2bc=1

(5) IrFiid I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| circler=2c cos 6, is

| (1) b2e2+2ac=1

| (@ a??+2be=1

I (3) a%c?+ 2ab=1

| (4) a%c?2+2bc=1

| (5) Question not attempted

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
40

132. AR -1<2x < 18, al (ﬁ-x]

132. If -1<2x<1, then [E-x)

)

(1) [-i—-—xz)n: sec X

(1) [%—-xﬂn: sec mx

(2) [%—xz)ﬂ sec mx (2) [% - xz}n sec mx

(3) [%—xz]ﬂ sec mx (3) [%—xz]n sec mx

(4) (1 -x%) 7 sec nx

(5) 3rFIita I

(4) (1 -2x% m sec nx
(5) Question not attempted
29



133. deiga &1 JAMs Fdftewl, s g9
x2+y2-32%maaam%ﬁ§%w
x-3T8 T EAfg T T T 7, B — (T

134.

135.

136.

29

oS
W"—

arﬂam 2
(1) (e2-=1)r?2—2lercos O+ 2l% =
(2) (e2—1)r?+ 2lercos0—2l%=

(3) (e2-=1)r2+2lercos@+12=0
(4) (e2—1r?+2lercos®—-12=0

(5) IFaRa T

1 — e cos 0 % UEHS I I

Wd x2 — 4xy —
B G &

1) (1,2

@) (1,-2)
(5) TR I

2y% + 10x + 4y =

(2) 2, 1)
(4) 1,2)

Ied 1 "4+c039

1% & |ra T < a2

L 1b
(1) -'3—4c039

1 15
(2) L =77 cos 0

15

(3) %; -3 =4 cos 0

1 15

(4) — 77 o8 0

(5) aaﬂﬂﬂw

"

H g & Al

0

|
|
|
|
|
|
i}
|
|
|
|
1 |
|
|
0 |
0 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

41

133. The general equation to the ellipse

134

135

136

having double contact with the

circle ¥ + y2 = a2 and touching the
axis of x at the origin is — (where ¢
1s constant)

(1) c2x2 - (a%+c?) y2 + 2a%cy =0
(2) c*a?+(a%+c?)y?
(8) c%x2— (a%-c?) y% - 2a%cy =0
(4) c%x2 + (a% — ¢?) y2 + 2a%cy = 0
(5) Question not attempted

—~2a%cy =0

4. The equation of the auxillary circle

[ .
of the conic;=1-ecos@1s

(1) (e*-
(2) (e?-

Dr2—2lereos 0+ 212=0
ré+2lercos®—-22=0

" 3) (e2=1)ré+2lercos0+12=0

(4) (e2-1)r2+2lercos0—-12=0
(5) Question not attempted

5. The centre of the conic x% — 4xy —
2y% + 10x + 4y = 0 is

(1) (1,2 2) @, 1)

3 (1,-2) 4) (-1, 2)

(5) Question not attempted

6. The equation of the directrix of the
2

4 + cos 6
the focus other than the pole, is
1 15

conic r = corresponding to

(1) T = 34 €08 6
1 15
(2) T =17 08 6
1
(3) 32 cos 6
1 15
(4) - = — 77 cos 6

(5) Questlon not attempted




137.b @ g & T Al & fou wefiemo

4x2 + 8xy + by? + 2gx + 4y + 1 =0
T Taod ! fAefud Sar g ?

I 137. For what values of b and g, the
| equation 4x% + 8xy + by? + 2gx + 4y
| + 1 = 0 represent a parabola ?
(1) b=4,g=2 (2) b=4,g#2 | (1) b=4,g=2 (2) b=4,g#2
3 bx4,g=2 (4) bz4,g#2 | 3 bzx4,g=2 (4 bx4, g+2
(5) FATTNT T | (5) Question not attempted
|
|
|
|
|

138. T r =4 cos O + 6 sin 6 & &< & | 138. The Cartesian co-ordinates of the

ST e 8 centre of the curve r = 4 cos 6 + 6
sin O is

8; E? 33 | Eﬁ; g §; (1) (3, 3) @ @ 2)

(5) IR v | ® L3 @ @93

(5) Question not attempted

139. 44 A@1 5= (8cos 6+ 6sin6) r W | 139. Perpendicular distance from pole

e gl 8 to the line 5=(8cos 6+ 6 sin 0) r is
1 1

W) g @ % ™) 3 @ g
1 1

® 3 @ 3 ® 3 @ 3

(5) TG T (6) Question not attempted

140. afe wieha 22 + 2xy + 17y2 = .
5 axes of the conic ¥ + 2xy + 17y2 =
& 2R Sk ‘SH'TI'§ &, @ 8 be unity; then the axes of the
YT h A& o HEA T FTeTl HIVT R conic are inclined at an angle

(1) cos™! (%) (2) cos™! GJ

(8) sin™! (%) (4) sin™! (;)

(1) cos™! @) (2) cos™! %)

|

|

|

|

|

|

|

i 140. If the product of length of the semi
|

|

|

H

| (3) sin™! ("21‘) (4) sin! %)
|

|

(5) AIANT T (5) Question not attempted
141. 3fe W £S 1 + e cos 0% faga I 141. If the four normals at points a., B, v,
a, B, y,ﬁﬂ@%ﬁiﬂm@ﬁﬁ i o on the conic%=1+ecosﬁmeet
P, )i E, Mo +p+y+8-20= | at a point (p, ¢) thena + B +y + 8 —
(1) 0 | g aen26 =
(2) 1 | Lasp(1) O
(3) =l TH N | (2) 1
(4) 7! o U | (3) an even multiple of ©
(5) ARG I (4) an odd multiple of =
I (5) Question not attempted
- 42 29




142, W&a 3x2 — 8xy — 3y2 + 10x — 13y+|

143. w‘@

29

8 = 0 % Hg Bl YeIfarg T Tha HI
qefter 8

33

(1) 3x% - 8xy - 3y?= =700
(2) 3x%-8xy-3y?=0

41
(8) 3x*—8xy-3y*=7q9

1
(4) 322 -8y -3y2=7%;

(5) TG I

= A sin 6 + B cos 0 % YIha

l =1 + e cos O P! T H HI Y=y 2

(1) (A-e)2+B2=1
(2) B-e)’+A*=1
3) (A+e)*+B?=1
(4) B+e)y’+A%=1
(5) ST S

144.¥I'{HiﬁTaﬁy 0, x=0,x+y=1a9l

y — x = 2 g1 fifia e & oft werai
aﬁ-ﬁhﬂﬁ%‘ﬂ%

(1) (2x-y—2)(x—2y-1)+xy
(2) Cx+y+2)(x+2y+1)—xy=
B) 2x+y—-2)(x+2y+1)—xy=0

4) Cx-y+2)(x+2y—-1)+xy=0 E

(5) IrFaiia I

142. The equation to the conic referred

143

144

to the centre as origin of the conic
3x%2 — 8xy — 3y2+ 10x— 13y + 8 =0
18

33
(1) 3x% - 8xy — 3y? = =700
(2) 3x%-8xy-3y?=0

41
(8) 3x% - 8xy — 3y? = =700

1
(4) 3x% - 8xy - 3y2‘5

(5) Question not attempted

3. Condition that the line
1

s A sin 6 + B cos 6 touches the
L/ :
comc;=1+ecos 0, 1s

(1) (A-e)+B?=

(2) B-e)*+A%=1

B) A+e)2+B2=1

(4) B+e)?+A2=1

(6) Question not attempted

4. The locus of the centre of all conics
of the quadrilateral formed by the
straight linesy=0,x=0,x+y=1
andy-x=21s

(1) 2x-y-2)(x-2y-1)+xy=0
(2) Cx+y+2)(x+2y+1)-xy=0
B) 2x+y-2)(x+2y+1)—xy=0
4) Cx-y+2)(x+2y-1)+xy=0
(5) Question not attempted



145.311'%%: 1 + e cos 0 % ford Frames 9w

&1 GH iR 2

145. The equation of the Director circle

fortheconic‘rj=1+ecosﬁis:

(1) r2(e?—1)—2elrcos B+ 2/%2=

(2) r%(e?+1)—2elrcosB+212=0
(8) r2(e?—1)—2elrsin0-212=0
(4) r?(e?+1)+2elrsin®+22=0

(1) r2(e2-1)—2elrcos0+212=0
(2) r%(e?2+1)—2elrcos0+22=0
(3) rz(ez—l)—2elrsin9—2l2-0
(4) r2(e?+ 1)+ 2elrsinf+22=0

(5) JFFiied A

(6) Question not attempted

146. Condition that the line """Z“‘ =

146.‘@1"““ = = =1 &

m

X £, % +Z4 4 = 0 | w=Ed B H Lﬁm —”; is perpendicular to the

uﬁm:[% plane£+%+—+d=0,1s |
l m n z m n

(2) la+mb+nc=0 (2) la+mb+nc=0

(3) al=bm =cn (3) al=bm =cn

(4) la+mb+nc+d=0 (4) la+mb+nc+d=0 |

(5) IR T oy (5) Question not attempted

147. If equation of the equal conjugate
diameters of the conic ax? + 2hxy +
by? = 1 is ax? + 2hxy + by? — k(x? +

147. afe ehd ax? + 2hxy + by? = 1 & 9
qgHl 18 &1 iR ax? + 2hay +

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
5= e { )=y =3
|
|
|
|
|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|

by? -k(x?+y) =0 &, Mk = v2) = 0, then k =

2(ab — h?) J_b h?)
P a+b

2(ab — h? 2

A= @ —g&%

2(ab + h?) 2(ab + h?)
( ) a+b (3) (a +b

b + h? h2
(4) Ji +b : 4) 2(? —+b_l
(5) TG I (5) Question not attempted
O 44 29

.



148, et %1 G ) A RREE Faae R
o3 AT B, B

1) 3x* +y? + 29 £+ Cx + y + 2)
+2C%=0

2) 2 +y2+ 22+ 2C(x +y + 2)
+2C%=0

3) x2+y2+22+2C2=0
(4) 3(x2+y?+2z%)+2C(x+y+2) =0

(5) I T

149. @ Mot ht Breumd 3 a1 4 8, TR
A &9 q F1ed &, T I A 4
+ = g

5
(1) 5 2 19
® = @ 5
(5) FFARA A
150, =1 & &+ ff @1 &1 adfie 2, S
W x—a= y=z—-a,xta=y= %
(z+a)ﬁxrﬁ*|a§a$&ﬁ%am’(@1
L??) l__ QLQEL U R 7
X+ta y 1z
() =g =%"
iy s
Ll e e g
X — a_z_z a
@ T3 =1="3
X - a_z_z a
T T B
(5) aaﬁﬂﬁw

148. The equation of the sphere
touching the three co-ordinates
planes is
(1) 3x2+y2+2)+Clx+y+2)+

2C4=0
Q) 2+y2+22+2C0(x+y +2) +
2C2=0

|

|

|

|

|

|

|

i (3) x2+y2+22+2C2=0

l (4) 3(x2+y?+2z2)+2C(x+y+2) =0
] (6) Question not attempted
|

| 14

|

|

|

|

|

|

|

149. Two spheres of radii 3 and 4 cut

orthogonally, then radius of their
common circle 1s :

1) 5 @ 5
® & OF

* (5) Question not attempted

i ekt

150. Which of the following is the
equation of the line intersecting
the linesx—-a=y=z-a,x+a=y

=% (z + a) and parallel to the line

1
xX+ta y z+a
e e
x—a y z-—a
(2) T3 =7="%
x—a y z-—a
8 g =13
X—a y z-—a
(4). g =F=TS

(5) Question not attempted

|
|
i
|
|
|
o @
|
|
|
|
|
|
|
|
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