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1. vt m % W 3T 1. Answer all questions.
2. ot we & of TR € | 2. All questions carry equal marks.
3. T® WA W Fad U & I Qg | 3. Only one answer is to be given for each question.
4 I i 3T 3 B S F I F I B e T S | 4. If more than one answers are marked, it would be treated as
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OMR IR U5 T T it & 1R 7@ ¥ | o T |

5. Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using BLUE
BALL POINT PEN.

The OMR Answer Sheet is inside this Test Booklet. When
you are directed to open the Test Booklet, take out the
Answer Sheet and fill in the particulars carefully with blue
ball point pen only.

1/3 part of the mark(s) of each question will be
deducted for each wrong answer. A Wrong answer means
an incorrect answer or more than one answers for any
question. Leaving all the relevant circles or bubbles of any
question blank will not be considered as wrong answer.
Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will be
strictly dealt as per rules.

Please correctly fill your Roll Number in O.M.R. Sheet.
5§ Marks can be deducted for filling wrong or incomplete Roll
Number.

If there is any sort of ambiguity/mistake either of printing or
factual nature then out of Hindi and English Version of the
question, the English Version will be treated as standard.
Warning : If a candidate is found copying or if any unauthorized
material is found in his/her possession, F.LR. would be lodged
against him/herin the Police Station and he/she would liable to be
prosecuted. Department may also debar him/her permanently
from all future examinations.
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1. 1éR?fTiIiTl=Aco»sG+Bsin9,E!ﬂ
r

r = 2a cos O I WY FA H v & -
(1) B2a2+ Ala=]2

(2) B2%a%2—Ala =2

(8) B2a2-2Ala=]2

(4) B2a%+2Ala =2

TEed hit YT Tt e} -
1) r=lsec-g

) r=lseczg

®) r=ésec2§

4) r=2lseczg

ﬂﬁPSP’?ﬁﬂ-Tq’£=1+ecoseﬁ
r
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(1)

)

3)

@

20

The condition that the straight
line£=Acose+Bsin9may
r

touch the circle r = 2a cos 0 is
(1) B?a2+ Ala=12

(2) B%a2-Ala=]2

(3) B2a2-2Ala =2

(4) B2a2+ 2Ala =2
of the

The polar equation
parabola is equal to

0
1 = -
Q) r lsec2

The PSP' is a chord of a conic

l =1+ e cos 0, focus is S and
r

semi latus rectum is I, then
1 1

SP TSP
(1)

, is equal to

@

3

(4)

~100 ~|& ~[po |k
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meSP'aﬁm£=1+ecoseﬁ

r
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(1) £=ecose
r

(2 l=ecosB
(8) l=2ecosb

@ ! =96 cos 0
r

FABATIIR?

(1) a2+b2+c2=ac+bp+cy
(2) (aoc+bp +cy)>=ab+bc+ca
@) b-c)(c—a)(a—-b)=0

(4) (ab+bc+ca=(@a-b)(d-o
(c—a)

wn @ faeg @ Rt P(a, b, ) 3R
Q(a', b', c')ﬁ@?ﬁm:raﬂ'(sil
R @ PQ, I& fog & TSR, @ 1s
T R

1) (a-a)2+@®-b)?+(c—c)?
@) aZ+b2+c2-(a%+b2+c?)

(3) aa'+bb'+cc'
@) aZ+b?+c? Ja? +b2 +¢2

A — S 4 et i Vo

Let PSP is a focal chord of the

ool )
conic — = 1 + e cos 0, where S is
r

the focus of the conic. Then the
tangent at P and P' intersect on
the directrix whose equation is —

(1) —l-=ecose
r

(2) l=ecosB

(38) I=2ecos b

(4) % = 2e cos O

The sti-aight lines _a_:_ = by == :

ey

X
o

= |«

ML
gl

coplanar, then which of the

following is true ?

(1) a2+b2+c2=aa+bp+cy

(2) (ao +bp+cy)?=ab+bc+ca

B b-c)(c-a)(@a-b)=0

(4) (ab+bc+ca)’2=(a-b)(d-c)
(c—a)

Suppose r and s are the distances
of points P(a, b, ¢) and Q(a', b', ¢
from the origin respectively. If
line PQ passes through the
origin, then rs is equal to

(1) (a-—a"? +(b-b"2+ (c—c)?
(2) a2 + b2 + 02 — (a'2 + b‘2 T 012)
(3) aa'+bb'+cc'

) \/a2 +b% +¢? \[a'z +b2+c?




7.

z-31&'|3ﬂ'{i‘@1ax+by+cz+d=0=

ax+by+cz+ d'%magaqqﬂ%—
da'—a'd
1)
(@b’ —a'b)2 + (be' - b'c)?
dc'—d'c
2)
\/(ac' —a'd)? + (bc' - b'c)2
be'—Db'c
3
\{ (de' - d'c)? + (ac' - a' c)?
) ac'—a'c

J(bc' —b'c)? +(ac'—a' c)?

M r, IR r, FowEt a@ @ NS
A &7 q F1ea €, d@F I IW|hE
FTH e -

3 LI
(1) 212 5
rl ’+‘r2

Iy

(2) ——==
\/rlz - r22

(3 2
n +r

(4) 21‘11'2
I'12+I'22

TS T Belh x =0,y = 0, =0
M x+y+z=18% % 9o F& 99
et 7 gefiertor & -

(1) #®+y2+22+x+y+z=0

@ 22+y?+z22—x+y+2=0

@) #2+y2+z22—x—y+2=0

4) P2+y2+22-x—y-2z=0

| 7.

S —— S— S — T —— Se— — ————————

The shortest distance between
the z-axis and the line ax + by +
cz+d=0=ax+Db'y+c'z+dis
equal to

o da'—-a'd
J(ab' - a'b)? + (be' — b'c)?
de'-d'c
2
\f (ac'—a'c)? + (be' — b'c)?
be'-b'c
(3)
J@de' - d'e)? + (ac'— a'c)?
) ac'—a'c

\/ (be'— b'c)? + (ac'— a' c)?

Two spheres of radii, r, and r, cut

orthogonally, then the radius of

their common circle is
Y.
(1) = 152 2
I'l + r2

1Ty

Q) =
'\H 1‘12 + r22

2ryr.
(3) . 12 -
r1 +r2

21'1 r2

(4) ——=—
‘\H rlz + r22

The equation of the sphere
circumscribing the tetrahedron
whose faces are x =0,y =0, z=0
andx+y+z=1is—

(1) 22+y2+22+x+y+2=0
Q) 22+y?+22—x+y+2z=0
B x2+y2+22_x—_y+z=0
4) 22+y2+22-x—y_z=0
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13.
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o r, S r, Bremeit O @ el F
¥ % 7A@ d B @ Tk A AW

TR —
g
r12 +r22 —dzl

L 2nry

/
r12 + r22 + d21

5D

(1) cos!

(2) cos™!

\
2 2 2
3) cos {___rl 5 = ]

nry
- dZ}

&g (o, B, y) ¥ TR FTeft 3R e
22 = dax, y = 0 % Yierodg HA aedt
Y vig g Tfila o1 gt 2 -

(1) Bz-1y)?=bB-y) Bx—ay)
2) Bz—7yy)?=2bp +y) (Bx—ay)
(3) Bz—=1y)2=4bP -y) Bx—ay)
4) Bz-71y)2=2bP-y) Bx—ay)

2 2
(4) sin~1 liﬁz_

nry

TF 4x2 — y2 + 222 + 2xy — 3yz +
12x— 11y +6z+4=0H AH 23—
1) (-1,-2, 3)

(2) (—]-s —2’ —3)

3) (1,-2,-3)

(4) (_1, 2, —3)

I & g, SEhl S z-3
¥F aue=R & au R fdus T
2ry2+2=lx+y+z=1%,
B —

Q) x2+y2+xy—x-y=0

Q) 2+y?+xy+x+y=0

3) 22+y2—xy—x-y=0

(4) 2+y?—xy+x+y=0

i~ AR TSt TS WIS WA Wamm ot HIEMAED TS os TN LA

10.

11.

12.

If d be the distance between the
centres of two spheres of radii ry

and r,, then the angle between
them is equal to

2 2 2
1) cos! - +r° —d
21'11'2 "
2 2 2
@) cos! o +ry +d )
\ r1r2
e 2 2
@) cos! o +ry —d
I'lrz )
[ 9 2
5 o #r .
(4) sin~! | 2—2 — 42
Iry

The equation of the cone
generated by the line passing
through (o, B, 7) and intersecting
the parabola z2 = 4ax, y = 0is —
(1) Bz-yy)2=b@-y) Bx—ay)
(2) Bz —7yy)?=2b(B +y) Bx - ay)
(3) (Bz—1vy)?=4b(B-y) Bx—ay)
4) Bz-7vy)?=2bB-y) Bx—ay)

The vertex of the cone 4x2 — y? +
222 + 2xy — 3yz + 12x — 11y + 6z +
4=01is

(1) (_]-s —2’ 3)

(2) (_1> '_'2’ _3)

(3) (1) —29 _3)

(4) (—11 2’ —3)

The equation of the cylinder
whose generators are parallel to
z-axis, and whose guiding curve
isx2+y2+z2=1x+y+z=1,
will be —

1) 22+y2+xy-x-y=0

Q) P2+y?+xy+tx+y=0

@) P2+y’—xy~x-y=0

(4) B2+y?—xy+x+y=0

(



14.

15.

16.

T a9 & wfiew, e T

imaﬁﬁﬁ%‘ﬁﬁﬁl,m,n?:ﬁﬂtﬁﬁ

x2+zz=a2<ﬂ\1zx-aﬁﬁ'2,ﬁﬂﬁm’3,

BRI —

(1) (nx-1z)%2 + (nz — ny)? = [2

(2) (mx-1ly)?+ (nx-lz)2=n2

() (mx-ly)?+ (mz - ny)? + (nx -
lz)2=1

(4) (mx-ly)? + (mz — ny)2 = m?

Y x = 2y = —z AN <A1 4 T =

Tl & 1 Tl qoa R -

(1) 5x2 + 8y2 + 522 + 4yz + 8zx +
4xy = 144

(2) 5x2 + 8y2 + 522 + 4yz + 8zx —
dxy = 144

(8) 5x2 + 5y2 + 522 + 4yz + dzx +
dxy = 144

(4) 5x2 + 8y2 + 522 + 8yz + 4zx —
dxy = 144

ax? + by? + cz2 = 1 % qf=de} & H
&1 frgaw, S a2 + By2 + y22 = 1 %Y
Tt e 8, #em -~
'a2x2 A b2y2 c2z2 _
a B Y
(ax? + by? + cz2)2
a‘23‘:2 b2y2 c2z2 i
+ + =
a B Y
@22 + b2y? + c272)

(1)

(2)

3) + +
B v
= (ax2 + by?2 + cz2)2
) ax? 3 by?2 3 cz? =
o B Y

2
(a2x2 + b2y2 + c2Z2)

14.

15.

16.

The equation of the circular

cylinder, whose generating lines

have the direction cosines /, m, n

and which passes through the

circle x2 + 22 = a2 lying in zx-

plane will be —

(1) (nx-12)%2 + (mz - ny)? = I2

(2) (mx-1ly)?+ (nx - lz)2 = n2

@) (mx-Iy)?+ (mz - ny)? + (nx -
lz)2=1

(4) (mx-ly)? + (mz - ny)2 = m?2

The equation of right circular

cylinder having axis x = 2y = —z

and radius 4 is equal to

(1) 5x2 + 8y2 + 522 + 4yz + 8zx +
dxy = 144

(2) 5x% + 8y2 + 522 + 4yz + 8zx —
4xy = 144

(3) 5x2 + 5y2 + 522 + 4yz + 4zx +
4xy = 144 ;

(4) 5x% + 8y2 + 522 + 8yz + 4zx —
4xy = 144

The locus of the centres of the
sections of ax? + by2 + cz2 = 1,
which touches ax? + By2 + yz2 = 1,
will be '

o a2 o b2y? 22 g
o B Y
P (ax? + by? + cz2)2
a‘x® béy% %z2
2 + =
o p Y

(azxz + b2y2 + czzz)

2 2 2
@) ax +by Lz

a By
= (ax? + by? + cz2)2
) axz_‘_byz_‘_cz2 =3
a B v

(a2x2 + b2y2 + c2z2)
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17 adqaafz-+l’—+-z—=1%mfaa
i a2 2

18.

19.

47

b2 ¢
s it % frg A, B3R C W
e #, @ Brge ABC & 5@ ®1

g g -

2 2 2
a“ b® ¢
1) —+—+—5=3
x2 y2 z2
2 2 2
- x° y° =z
@ X +X +Z =9
a2 b2 c?
2 2 2
a“ b ¢
@) —Z+z+—5=9
x¢ y° oz
2 2 2
x‘ y° oz
@ = B gk =3
a2 b2 c?

wiwad ax? + by? + cz2 = 1 0
Shaait & wea fagal w1 fagay,
(@, B, y) ¥ TR, B - ~
(1) ax? +by? + cz? = aa? + bp2 + cy?

(2) ax(x—a)+byy—B)+czz-7)=0

(3) ox? + By? + yz2 = aax + bPy + cyz

(4) ox(x—a)+Py(y—b)+yz(z-c)=0

FaTEaT a2 +by2 +c22=1%
& wem sfente we ad *

wrede farg o frgrar @ -
1

(1) 22+y2+22= s
a b ¢

2) x2+y?+z2=a+b+c
1 1

(3) ax2+by2+cz2=l+—+—
a b c

@) 2+y2+z2=(a+b+c)?

|

17.

18.

19.

The tangent planes to the

liosoid x2 y? z?

ellipsoid =5+ +— = 1 meets
a2 b2 2

the co-ordinate axes at points A,
B and C, then the locus of the
centroid of the triangle ABC will
be

1) —2—2—+£—Z—+-§=3
(2) z—:+i—2+§=9
@ _g__g
4) -:—:+%:—+-Z;=3

The locus of the mid-points of the
chords of the conicoid ax? + by? +
cz2 = 1, which passes through
(o, B, v) will be

(1) ax? +by? + cz? = aa? + bp? + cy?
(2) ax(x—o)+byy—p)+czz-1)=0
(3) ax? + By? +yz% = aox + bPy + cyz
(4) ax(x—a)+Py(y—b) +yzz-c)=0

The locus of the point of
intersection of three mutually
perpendicular tangent planes to a
central conicoid ax2 + by2 + cz2=1
is —
1) 22+y2+22= 1801

a b c
(2 2+y2+z2=a+b+c

1 1

(3) ax2+by2+cz2=-1—+—+—
a b c

(4 22+y2+22=(a+b+c)?



21.

22.

ﬂﬁ%(kp+pxj—) =pxa & a
T = A & 3R p 1 IR AW g
Rfeme, Afaddsaramd?
(1) ATHE=|R|

(2) AHalTEATR |

(@) ATha AR R |

(4) ATH TR afem? |

qfewr 2i — 3j + 6k N e  wew

f(x, y, z)=x3—xy2—z3ﬂﬁl@
(1, -1, 0) R fep-Irashers sUR & —

8
Wz
@ =2
®)

4

- A A, N
20. If r =rr, where r is a unit

21.

A

vector, then r x i—: is equal to

) riz ?x%i:
@ %{?x%

3) —riz ?x%
4) —% ?x%

If %(?\.p+px%) = p x a where

a is a constant vector and p has
constant magnitude but variable
direction, then which of the
following is true ?

(1) Ais a variable

(2) A is a vector function

(3) Ais a constant scalar

(4) A is a constant vector

The directional derivative of
f(x, y, z2) = 23 — xy2 — z at point
(1, -1, 0) in the direction of vector
21 - 3j + 6k is equal to

8

(1) 7
-8
~
-10
i
10
-

)
3
(4)

47



23.

24.

26.

47

e £ 3R g Sawersa Few g wew

A AR Taa?

(1) VE g =fx(Vxg)-gx(VxD+
€ Veg-@g Wf

@) VE g =fx(Vxg+gx(Vxf)-
Vgt Wf

@) Vx(Exg=£f(V g +gV f)-
g Wi+ -V)g

(4) Vx(Exg)=f(V -g@-gV - -H+
g VMf-f-V)g

afe @ T R Ekm 2 IR T
Rty aRm 2, @ curl (3 x T) TR
g_

(1) 0
@ a
(3) 22
@ T
%o f(x, y) = xzi’-yz% e, ﬁg

(0, 1) W T x-318 & €™ 30° F
FIU T T Rp- b FIAA R -

1
1) 3
1
(2) =5
1
3) 1

1
4) 1

e St ——— —

23.

24.

28.

If f and g be differentiable vector

point functions, then which of the

following is true ?

Q) V€ -@=fx(Vxg-gx(VxH+
-Vg-@ Vf

Q) V€ -9=fx(Vxg+gx(Vxf)-
€-Vg+@E@ Wf

B) Vx(Exg)=f(V g +gV f)-
g i+ Vg

4 Vx(Exg=fV -g-gV D+
g Wf-t-V)g

If @ is a constant vector and T is
a position vector, then curl
.

(a x r)isequalto

1 o
@ a
(3) 2a
@ T

y
x2+y2’
the directional derivative making
an angle 30° with the positive
x-axis at the point (0, 1) is

1
0Y) 3

For the function f(x, y) =

1

) -3
1
3) 1

1
4 ~2



26. IR V ireht < 18 S g wReg e

27.

28.

B, d feafafga i a s aa 2 ?

@ |r
s

‘nds=V
@ [r nds=2v

3 | r -nds=3V

4 |r-nds=0

wme

qfe S, qe 22 +y2=a2,0<z<b#
El'sﬁ‘is%,?ﬁj? .dS =R R
s

(1) 2rab
(2) 2ra?b
(8) 2nab?
4 0

[[[zav, @ v o fron % o 3w
v

2 T 3 2 > 02 TReg 7, R
2

1)
@)
@)

(4)

10

26.

27.

28.

If V is the volume:- enclosed by
any closed surface S, then which
of the following is true ?

A [r-hds=V
S

@ [r

A

‘n ds =2V
@ |r-nds=38V

ds=0

= 33

@ |r-

If S is the curved surface of the
cylinder 2 + y2 = a2, 0 < z <b,
then I T -dSis equal to

S

(1) 2rab
(2) 2ma?b
(3) 2mab2
4 0

I I I z dV, where V is the region
v

bounded by a solid hemisphere of
a radius ‘a’ and z > 0, is equal to

(1)
)

3

(4)

47



29.

30.

31.

47

Ife a H.IR W ? MV, &
T2 [ S'gR o gem e R, @

‘”ﬁx(éQr)dSW%

S

(1 Vv
(2) Va
3) 2Va
(4) 3Va

Ffe V, gaadi x =0,y =0, z = 0 3R
2x + 2y+z=4ﬁqﬁ3@ﬁﬁ%,?ﬁ

_[ V - FdV setd
V s
[oef F = (222 — 32) — 2xy] — 4xk]
(1)
(2

3

w|oo ol oo ol

4

ﬂﬁC,ﬂ?ﬁxz+y =432 +y2=16

¥ ueg & HK dwm g @
—ydx + xdy

-l

1) 0

(2) 2n

3) 4=

(4) 16x

11

29.

30.

| 31.

If a is a constant vector and V is
the volume enclosed by the closed

surface S, then I J ﬁ x (a x r) dS
S .

is equal to
Vv

(2) Va
(3) 2Va
(4) 3Va

If V is the region bounded by
planes x =0,y =0, z=0 and 2x +

2y + z = 4, then_[V - FdV 1s
\'

equal to
[where F = (22 — 32)i — 2xy) —
4xk

(1)
)

3

oo otk otjoo ok —

(4)

If C is the boundary of the
region enclosed by the circles
x2 + y2 = 4 and x2 + y2 = 16, then

§(idx g, J is equal to
c

,x2+y2

@D o

2 2rn
3) 4=n
(4) 16=n



32.

33.

34.

35.

IRCTM2+y2=18, a0
}[(cosxsiny—xy)dx+sinx

cos y dy] TR
(1) 0
@ 1
3) 2n

T
4) 2

e ¢ Th few forg e 2 3N £
aiew g Be 3 A V x (of) TR
(1) ¢V xf) +fx (V)

2) ¢(VxH-1Ix (V)

3 &V -H+£f-(V)

(4) £x (V) —d(V x )

X E)W%—

-

V-
(1)
@
3
(4)

- 2 2> -5 o
(vxf)+f (vx8g)
- - > = 2
(Vxg8)-8 (VxT)
- 2 2> oS> o
(Vxf)-f «(Vvx8)
_)

f (Vx£)

)l my =] My

(VxF)-

ITHA FHIRT xp? —yp + 2 =0

(P=%J HIEAE —

1) y-,—-cx+E
x
2) y=c\/36_ +c

3) y=cx+E
C

G
C

———— — . T— e ——— S — —— i———— S—

12

32.

33.

34.

If C is the circle ‘#%'% y2 = 1,
then §[(cos x sin y.— xy) dx + sin
[

x cos y dy] is equal to
1o '
@ 1

3) 2=n

T
4) 3

If ¢ be a scalar point function and
f be vector point function, then
V x (¢f) is equal to

(D) 6V x D +£x (V)
@ §(V xH—£x (V4)
3 6V D +£ - (V)

(4) £x (V)= (v x D

v - (Fx €) equal to

W g TxD+f Fx8)
@ f (Vxg)-% (VxF)
@ VxH)-f (Tx2)
@ g TxE)-f FxF)
The solution of differential

equation xp2 — yp + 2 = 0
[ —EJ is
P
6Y) y=cx+3
X
(2) y=cix +c
3 y=cx+g
c

4) y=cx2+%

47



36.

317.

38.

39.

47

GHE FHHW p2 + (x — %) p = xe%;
p= gz 1 & ST

1) (y—e*+¢) (2y—§+cj=0
Q) (y+e*—c)y+x2+c)=0
(3) (y+e*+c) [zyﬂzi—cJ:o

(4 -e*-c)@y+a2-0c)=0

2
JATHA GHIRW y = px + ; p=

&l&

w1 fafem ga st 8
(1) y?=2x
(2) y?=8x
() x2=2y
(4) x2=8y

2-1)p2-2xyp+y2—-1=0
EICERSE

Q) 2+y2=1

Q) x2+y2=

@3) s2-y2=

(4) x2-y2=

FEHA FHHEW y = —px + pPah;
p——-—%ﬁvﬁx 08

1) v fogm
(2) T forgmy
(3) a fargw

(4) =i fergry

13

. The singular

e —— —— — ] T— S—— i Y w——— —

36. Solution of differential equation

dy .
24+ (x—-e = xe%; p = = is
P 9P =S

equal to

(1) (y—e*+o) [2y—§+c}=0
@) (+e*-c)@y+xi+c)=0
B) (y+e*+c) (2y+§—c}=0

(4) (y-e*—c)2y+x2-c)=0

. The singular solution of differential

. 2 .
equation y = px + —; p = ﬂ 18
p dx

equal to
(1) y*=
(2) y2=8«
3) x2=2y
(4) 22=8y

solution of
(x2-1)p2-2xyp+y2—-1=0is

Q) x2+y2=1
2 x2+y2=4
@ #-y*=1
4) x2-y2=4

For the differential equation

dy .
=—px+pixtp=—,x=0is
y P p | Y dx

(1) Cusp-locus
(2) Tac-locus
(3) Node-locus
(4) Envelope-locus



40. IFHA FHIHWT (D2 — a2)y = cosh ax

41.

42.

=1 fafre Taea st e -

(1) == cosh ax
2a

2) —% cosh ax
2a

(3) -~ sinh ax
2a

(4) —% sinh ax
2a

15
aﬁv,xsmﬁéw%,?ﬁmxv

T E -

? R
(1) x+—f'(D)_
L O
fD)
f'™| 1

Vv
f(D) | f(D)

[ . @] 1

) o

f'‘OV

2 D)V

3

X+

ATFA HiE (D — 2)2 y = 8x2 2%
sin 2x &1 TRy TaEE SO 8
(1) e?* [2x2 sin 2x — 3 sin 2x

— 4x cos 2x]
(2) e%* [-2x2 sin 2x + 3 sin 2x

— 4x cos 2x]
(3) e2* [2x2 sin 2x — 2 sin 2x

+ 4x cos 2x]
(4) e2* [-2x2 sin 2x + 2 sin 2x

— 4 cos 2x]

D i e e e e —

14

40.

41.

42,

The particular _igtegral of
differential equation (D% — a2y =
cosh ax is equal to

(1) X cosh ax
2a

(2) =4 cosh ax
2a

3) X sinh ax :
2a

@) =2 sinh ax
2a

If V be any function of x, then

A xV is equal to

£D) .

[ D) ] .,
L LD
f(D) |
f'@m)] 1
—V
£D) | (D)
D] 1 g
" D) | D)

(2 fO)V

3)

X+

(4)

Particular Integral of differential
equation (D — 2)2 y = 8x2 e2* sin
2x is equal to
(1) e?* [2x2 sin 2x — 3 sin 2x

— 4x cos 2x]
(2) e?* [-2x2 sin 2x + 3 sin 2x

— 4x cos 2x]
(8) e%* [2x2 sin 2x — 2 sin 2x

+ 4x cos 2x]
(4) e%* [-2x2 sin 2x + 2 sin 2x

— 4 cos 2x]

47



43.

44.

45.

47

2
aaa»—cfatﬂm(1+x)2d—§+
dx

(1+x)ﬂ.+y=ycoslog(1+x)
dx

HFH AR

(1) y=c, cos [c, —log (1 + x)]

(2) y=c, sin [c, + log (1 + x)]

(8) y=c,; cos [c, + log (1 + x)]

(4) y=c,coslog(1+x)

ﬂﬁDEiaﬂ'{z=logex,ﬁ,?ﬁ
VA
2
st wlte x Y 4 oW = gy
dx dx

F T TATE -

(1) DD -1)y=6e*
(2) D - 1)y = 6e?2
3) DD + 1)y = 6e*

(4) DD + 1)y = 6e22

2
aqammﬂam(l—x)%+xdy

—y=(1 - x)2 I TH B & —
(1) 9. =c x + cpe?

Q) I.%. =c,x% + coe”

(3) I®. =cyx + c,e?*

(4) 9%. =c,x% + c e

43.

44.

45.

The complementary solution of

2
differential equation (1 + x)2 —2 d

+(1+x) % +y =y cos log (1 + x)
is

(1) y=c, cos [c,—log (1 + x)]

(2) y=c,sin [c, + log (1 + x)]

(8) y=c; cos [c, +log (1 +x)]

(4) y=c, coslog (1 +x)

IfD = di and z = log,x, then the
- .

2
dy

differential equation x 2
dx

2Q = 6x is equivalent to

dx
(1) DD -1) y=6e®
(2) DD - 1)y = 6e?*
3) DD + 1)y = 6e*
(4) DD + 1)y = 6e%2

Complementary  function of
2

differential equation (1 — x) gx——

+x % —y=(Q1-x)?2is

(1) C.F.=cyx+cye”

@ C.F.= clx2 + ¢, e*

8 CF.=cx+ c2e2"

(4) C.F.=cx2+ cpe?



 46.

47.

48.

49.

dy

zIﬁ——3x—4 =O
1 a2

—O?l,?ﬁximil'{%

(1) x=(c; + cyt)e® + (g + c t)e™

+x+y

(2) x=(c; +cyt)et + (cg +c t)e
(3) x=(c; + cyt)el + (cg + c t)e?

(4) x=(c; +cyt)e? + (cg +c t)e 2

afg
dx - dy i dz
yix-2x* 2y'-x%y 9z2(x%-y?) ’
M x, y IR z & AT T TS B
(1) xyz=c
(2 x%y2z=c
1
(3) xy’z=c
1
(4) xyz®=c

FaHT THHU (efy + e) dx +
ez+e")dy + (Y —e*y—e¥z) dz=0
T EA TR R

(1) e*z + e¥x + e%y = ce?

(2) xe*+ yeY + ze? = ce*

(8) e*y + e¥z + e%x = ce?

(4) e*y + eYx + ye? =ce*

THd U z2dx + (22 — 2yz) dy
+ (2y2 — yz — zx)dz = 0 T B §UH
2

1) zx+yz+xy=cz
2

2

Q) zx+yz—zZ=cy
(8) zx+yz—x2=cy?

(4) zx+yz—y?2=cz2

e s itr— s s =t ] o i 4 o

16

46.

47.

48.

2, 2
If—d——3x 4y = Oé—y+x+y
dt? : dt?
=0, then x is equal to

(1) x=(c; +cyt)e?t +(e; + c t)e™
(2) x=(c; tcot)et + (cé +c t)e
() x=(c, +cyt)et + (cy + c t)e?
(4) x=(c; + cyt)e? +(cg + c t)et

dx
y3x —2x*

_dy _  dz
C2yt-2dy 92(x®-yP)’
then relation between x, y and z
will be equal to

(1) xyz=c

2 x%y2z=c

If

@) xyiz=c
@) xyz® =c

The solution of differential
equation (e*y + e?) dx + (e¥z + &%)
dy + (e¥ — e*y — e¥z) dz = 0 is equal
to
(1)
2
3
4

The solution of differential
equation z2dx + (z2 — 2yz) dy +
(2y2 — yz — zx)dz = 0 is equal to

(1) e
&)
3
4

e*z + e¥x + e%y = ce?
xe* + yeY + ze? = ce*
e’y + ez + e?x = ce?
e*y + e¥x + ye? = ce*

zx +yz + xy = ¢z
zx + yz — z2 = cy?
zx + yz — x2 = cy?

zx + yz — y? = cz?

47



50.

51.

52.

53.

54.

47

AR et THIHWT z(xp — yq) = y2 — 42
1 A9 A & —

D) fx-y,x2+y2+2z2)=0

() fx+y x2-y2-2)=0

(3) flxy, x2+y2+2z%)=0

(4) flxly, x2+y2+22)=0

AT THa FHIHW y — p = (x - )2

15 TR 3

(1) z=xy—a%x—ay+b

Q) z=xy—ax—a%y+b

) z=xy+a%x—ay+b

@) z=xy—ax+a’y+b

A eeher THIHT (y — x) (qy — px)

= (p — )2 1 T YHTHA T &

(1) z=a(x+y)+a%xy +b

(2) z=al(x+y)+axy+b

@) z=alx—y)+a%xy+b

4) z=a(x—y)+axy+b

AP AaHA B z = pq FT TA

TR ]

(1) z=ab

@) Vaz =ax+y+b

(8) 2+az =ax+y+b

(4) Jaz =x+ay+b

AMNH FqPA FHHU px + qy =
1

—  FHIBATN B
p+q
2
1) z= Jax+y +b

2) z=-j—;,/ax+y +b
. 1
3) z m,/x+ay +b
4) z= i,/x+ay +b
Ja

50.

51.

52.

53.

The general solution of partial
differential equation z(xp—yq) =y -2
is

Q) fx—y,x2+y2+2z9)=0

Q) fx+y,x2—y2-2z%=0

3 flxy, x2+y2+2z%)=0

@) fly,x2+y2+22)=0

The solution of partial differential
equation y — p = (x — q)? is equal to
(1) z=xy—-a%x—ay+b

Q) z=xy-ax—a?y+b

@) z=xy+a%x—ay+b

4 z=xy—ax+a%y+b

The complete integral of partial
differential equation (y — x) (qQy — px)
= (p — q)? is equal to

(1) z=a(x+y)+a%xy+b

(2) z=a%(x+y)+axy +b

3) z=a(x—-y)+aZxy+b

(4) z=a%(x-y)+axy+Db

The solution of partial differential
equation z = pq is equal to

(1) z=ab

(2) Vaz =ax+y+b

(3) 2Vaz =ax+y+b

(4) Vaz =x+ay+b

The solution of partial
differential equation px + qy =
is equal to

p+4q

2
1) z= +y +b
e
@) z= —1—\/ax+y +b

Ja

1
3) z= Jx+ay +b
3) T x +ay

4) z= %\/x+ay +b



65.

56.

87.

68.

AMNF HaFA FHHWT 22z + pg =
px2+2qu?ﬂ3?lwg
(1) z-ay=b(x?+a?
() z+ay?=b(2- a2
(8) z+ ay =Db(x? + a?)
(4) z-ay =b(x2 - a?)
M 3raha i (D2 + 3DD' +
2D'?) z = x + y 1 faf3re auehd IR
2
x’y xly x°
oL W e WA ey
'xy2 x3 xy2 x3
O et d
HARIH FHTHe iR
::;:+:;§—§z = 5 cos(3x — 2y)
1 fafire smere et 2
1) -1%[3008(3x+2y)+4sin(3x+2y)]
@) % [4 cos (3x— 2y) + 3 sin (3x—2y)]
3) %[3003(3x—2y)+4cos(3x—2y)]
(4) = [3c0s (35— 2y)~4 cos (3x-2)
2 2
Fifir Frawer ahe 22 _9Z_ %
axay ay2 y2
&1 & T L

(1) z=ax+y+f(x) + glx—y)

(2) z=ax+logy +f(y) + g(x +y)
B z=x+alogy + f(x) + g(x2 + y?
4) z=x+alogy+f(x)+b

18

85.

56.

57.

58.

The solution of partial
differential equation 2xz + pq =
px2 + 2quxy is equal to

(1) z—ay=b(x?+ a2

(2) z+ay?=b(x2-a?

(8) z+ ay =b(x?+ a?)

(4) z-ay=b(x2-a?

Particular Integral of partial

differential equation (D2 + 3DD' +
2D'2) z = x + y is equal to

2 3 2 3
SRR =
2 3 2 3
o X X
@ LT+ @ T E

Particular Integral of partial
differential equation

20%z 0%z 30z

+— = 5 cos (3x — 2y)
oxdy  oy® oy
18 equal to

(1) % [3 cos (3x + 2y) + 4 sin (3x+ 2y)]
@) % [4 cos (3x— 2y) + 3 sin (3x—2y)]
®3) %[3ws(3x—2y)+4cos(3x—2y)]

@) %[?mos (3x—2y)— 4 cos (3x—2y)]

The solution of partial differential
. %z %z x .
equation — - —=— isequal to
Ox0y y2

oy®
(1) z=ax+y+f(x) + glx-y)
(2) z=ax+logy+f(y)+glx+y)
(@) z=x+alogy +f(x) + gx® + y?
(4) z=x+alogy+f(x)+b

47



59.

60.

61.

62.

47

NI 3w Tt P, %9, 92 — ¢
dy 0y Oy

(1) z= [f@) e dx+c

2) ze*= I f(x) dx + ¢
(3) ze*= jf(x) e* dx +c
@) z= jf(x) dx + ce*

&%z oz _
+__

mmmy
Oxoy Ox

cos (x+y)—ysm(x+y)$['5’€1’
T2

(1) yz=ysin (x+y) +f(x) + g(y)
(2) xy=1zsin (x +y) + {(x) + g(y)
(3) yz==xcos (x +y) +{(x) + ()
(4) xy =zcos (x +y)+f(x) + gy)
Rr+Ss+Tt+ Ut —-s) =V, &
for, o ) TerEe T |

(1) Rdpdy + Tdqdx + Udpdq +
Vdxdy = 0 31k Rdy? — Sdxdy +
Tdx? + Udpdx — Udqdy =0
Rdqdx + Tdpdy + Udxdy +
Vdpdq = 0 3R Rdx? — Sdxdy +
Tdy? + Udpdx — Udqdy =0
Rdpdy + Tdqdx + Udpdq -
Vdxdy = 0 3R Rdy2 — Sdxdy +
Tdx? + Udpdx + Udgdy =0
Rdpdy — Tdxdy + Udpdq -
Vdgdx = 0 3R Rdx? + Sdxdy +
Tdy?2 + Udxdy + Udpdq =0
AR et T

q2y? = z(z — px) 1 T HUTHS SR &
(1) logz=logx+alogy+b

2) logz= Ji-a logx+logy+b
(3) logz=alogx+ y1+a logy+b
(4) logz=alogx+ Vi-a logy+b

2

3

“

L e e —— ]

19

59.

60.

61.

The solution of partial differential

. Op aq oz
equation — +— =0is equal to
oy ay

(1) 2= [f@ e dx+e
@) zex=jf(x)dx+c
(3 ze*= [f() e*dx+c
@) z=If(x)dx+ce"

The solution of partial differential
2

equation y 0" +% =cos(x+y)—

oxoy
y sin (x +y) is equal to
(1) yz=ysin (x+y) +fx) +g©)
(2) xy=zsin (x+y) +fx) + gy
(8) yz=xcos (x +y) + f(x) + g(y)
(4) xy=zcos (x+y)+f(x) +g()

For Rr +Ss+ Tt + Ut —s?) =V
Monge’s subsidiary equations are
(1) Rdpdy + Tdqdx + Udpdq +
Vdxdy = 0 and Rdy2? — Sdxdy
+ Tdx? + Udpdx — Udqdy =0

Rdqdx + Tdpdy + Udxdy +
Vdpdq = 0 and Rdx? — Sdxdy
+ Tdy? + Udpdx — Udqdy = 0

Rdpdy + Tdqdx + Udpdq —
Vdxdy = 0 and Rdy? — Sdxdy
+ Tdx? + Udpdx + Udgdy = 0

Rdpdy — Tdxdy + Udpdq —
Vdqdx = 0 and Rdx? + Sdxdy
+ Tdy?2 + Udxdy + Udpdq =0

(2)

®3)

(4)

Complete integral of partial
differential equation q%y? = z(z — px)
is equal to

(1) logz=logx+alogy+b

(2) logz=+1-a logx+logy+b
@) logz=alogx+ V1+a logy+b
(4) logz=alogx+ Vl—a logy+b



63.

64.

JAMF Areeher THfieu p2z2 + g2 = 10
90T FHTHE SRTeR &

(1) zvz?-a? +aZcosh! (EJ

a
=x+ay+b
2
@ ZVz2+a?+2 ginh! (EJ
2 2 a
=x+ay+b
3) zVz2—a? +a?sinh! (3]
a
=x+ay+b
2
(4) Zyz2+a%+2- coshl (EJ
2 2 a
=x+ay+b

A aHe G 16p2z2 +
99222 + 422 = 4 F TR, fada =N
IR ?

(1) dz= (x—a) dx
2z

1
3 bl 2 |2
+zl:(1—z )+Z(x—a)} dy

@ dz= =29 g4

- %[(1- z2)? J&(x - a)z]2 dy

@) dz=—-%-2 4,
4z

1
2 2 1 2 2 .
+£[(1—Z )—Z(x—a) :| dy

(4) dz= (x-2a) do
2z

+ %[(l—zz)—i(x+a)2}2 dy

B e e D ——

20

63.

64.

Complete integral of partial
differential equation p%z2 + q2 = 1
is equal to

(1) zvz®—a® +a%cos hl (E)

a
=x+ay+b
'l =
2 Zyz2+a?+2 sinh! (EJ
2 2 a
=x+ay+b
(8) zVz?-2a? + a2 sin hl (E)
a
=x+ay+b
2
(4) Zyz2+a2+2 coshl (EJ
2 2 a
=x+ay+b

For partial differential equation
16p2z2 + 9q2z2 + 422 = 4, which of
the following is true ?

@) dz=&=2 gy

Z

Do =

+ i[(1—z2)+i(x—a)2:l

d
2z o

@ dz==C=% gy
4z

1
3 2v2 , 1 2 [2
+ — | (1- “(r —

132[( z“) +4(x a)]dy

@yaz ==5a) 5
4z

[

+ 3—22[(1—z2)--%(x—a)2]2 dy

(4) dz= (x-2) da
2z

30 Lo arl
+2Z[(1 z%) 4(x+a)} dy

47



65.

66.

47

49 s& P, Q R HAGIR @i
x+y=1/y—-x=13Ry=2g0
e Bye H v F  sHfew
foramfier 21 3% Wit W@ & R
TGT T GHRT B

xQ-P)-yP+Q-Ry2)=
2J2R-P-Q

*P + Q) - y@ + Q - R42) =
2J2R+P+Q

2P +Q +yP+Q+RV2)=
2J2R-P-Q

%@ P) + y@ + Q + V2) =
2V2R+P +Q

(1)
@)
3

(4)

T B¢, Rt 16 g a 3R b FHETE
* gy ® fawnva sar 8, r B &
T Faeha et & Tt la: W EE R |
afe arEE # B3 %1 &fow @ gHE 0
&, @ sin 6 TR

a+b

1 —/—
24r% —ab

b—-a
24r% +ab
b-a
24/r% — ab

)

3

a+b

4 —F—
24r% + ab

et et ¢ s ——

21

65.

66.

Three forces P, Q, R respectively
act along the sides of a triangle
formed by the lines x + y = 1,
y —x =1 and y = 2. The equation
of the line of action of their
resultant is

(1) xQ-P)-y®P+Q-R+2)=
2J2R-P-Q

@ »P+Q-yP+Q-RV2)=
2J2R+P+Q

B) »@+Q +yP+Q+Ry2)=
22R-P-Q

(4 xQ-P)+yP +Q++2) =
22R+P+Q

A rod rests wholly within a
smooth hemispherical bowl of
radius r, its centre of gravity
dividing the rod into two portions
a and b. If 6 be the inclination of
the rod to the horizon in the
position of equilibrium, then sin 0
is equal to

a+b

1) A=
24r“ —ab

b-a

(2 —F/————
24r% +ab
2;r2 —ab

a+b

24r% +ab

(4)



67.

68.

69.

@\ 5@ P, Q, R swar s ABC i
yenasii BC, CA 3R AB & afew
foramsfier 2 | afe 3aeh afomft =g
IS, ARE IR wEEd?

(1) Pcos A+QcosB+RcosC=0
2 P+Q+R=0

(8) PsecA+QsecB+RsecC=0

(4) P cosec A + Q cosec B +
R cosecC=0

Qﬁﬁ'ﬁawm@;'uaﬂ%m,
m SHE % TH U S gaftd e
I ?, @) AAfreran Sfte W TR

) u? sin 20 @) u? sin%a
2g 2g
2 2
@ 228 @ L
g g

“a” Frea1 =1 U e, Rrae o g
Mo % 5 A ¢ 0 W R, & & o B0
R PP TH T4 A THAA T ATATEEAT
# R | I8 AT, HIVT 6 ¥ YN Tehal & aUT
Tt oft dfimr=a wrTaEen § 2, @t 0 ST
?

(1) cos! (a sina)

i

(2) cos! (
a

csinca)

(8) 2cos! (c o8 aj
a

(4) 2 cos! (a e
¢

R -

22

67.

68.

69.

Three forces P, Q, R dact along the
sides BC, CA and AB of a triangle
ABC, taken in order. If their
resultant passes. through
incentre, then which of the
following is true ?

(1) PcosA+QcosB+RcosC=0
2 P+Q+R=0
(38 PsecA+QsecB+RsecC=0

(4) P cosec A + Q cosec B +
R cosecC=0

A particle of mass m is projected
with a velocity u making an angle
oo with the horizon, then
maximum horizontal range is
equal to
2

2 2

1) u 821;120. @) u ;1: a
2 2
@ T2 @ L
g g

A sphere, whose radius is “a” and
whose centre of gravity is at a
distance ¢ from the centre, rests
in equilibrium on a rough plane
inclined at an angle a to the
horizon. It may be turned
through an angle 6 and still be in
limiting equilibrium, then 6 is
equal to

(1) cos™! (

(2) cos! (c e 0’]

a

a sin oc)

a

(3) 2cos™! (

(4) 2cos! (a R a)
c

c cos oc)
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70. IV FAG S R, i awR @

71.

72.

47

TaR?

(1) y=clog [’stj

(2) x=clog (YH‘J

c

B) y=ctany
4) y2+s2=c?
% fog W Frla f7 s« srraen 3
&1 afe & awem 90°, 120° 3R 150° 1
HI01 IS 8 IR A <l A freran
HR 3 Ibs B, & Y T T YR qUR R |

@ L ibs, V3
2 2

B 1bs, 2 1bs
2 2

Ibs

(2)

3) g Ibs, % Ibs

@ L ibs, 33 e
2 2

| TvaTE 61 U THEAH AfGard 8 *
il w ot wieat R w dfds e w
e &, e adn s p g 1A A
TR ferrrmmareen & fim gt A

—1+J1+p2]

B

(1) pllog

1—41+p2
2p

_1+\}1+112]

(2) pllog

@3) llog =

] 2
@) 1log ﬂ]
n

BT S S—

23

70.

71.

72.

For common catenary, which of
the following is true ?

x+8

(1) y=clog [—-)

c
(2) x=clog (y—:—s]

3) y=ctanvy
@ y2+s?=c?

Three forces acting at a point are
in equilibrium. If they make
angles of 90° 120° and 150° with
one another and the largest of
three forces is 3 lbs weight, then
the remaining forces are equal to
the weights of

@) % Ibs, V3 b

2
@) V3 1bs, 3 1bs
2 2

@) S 1bs, 33 ;e
2 2

@) %

If the end links of a uniform
inextensible string of length !
hanging freely under gravity
slide along a fixed rough .
horizontal rod whose coefficient
of friction is p, then they can rest
almost at a distance equal to

Ibs, %—:’i Ibs

2
Q) ullog |[LF¥I+E 11:1"’11}
7 2
@) pllog ﬂ]
2pn
[ =
2n
12 1+p?
(4 llog Tl




73.

74.

WA HEd Tfd @ Th H B QA
mgﬁm 2 alk e fteaw

= 8 .7H1./82 & | HU HT AW qUR

2
(1) 185,

@) % ..

%)) % A5,

(4) 234,

o faaft 3 W e @ frgat A ol
B ! Sg deft W1 m F599H 1 U
FU W AEd e e ¥ o 3w
ey TRE ¥ W gl & g q@
T3 2 R graeeen # v # T =
T ¥ | 3R} el wmal & Afus
fogfeat 1 o 1 &, A v e w1 w1

T 2

mll'

R CTFD)

T
m(l+1')

(2) 2n

@+0)
A

®) = %

T (+1)
m I

@) 2n

24

73.

74.

A particle moving *with simple
harmonic motion has a period of

oscillation lzt' sec. and its greatest

acceleration in 8~ cm/sec.2. The
amplitude of the particle is equal
to

(1) 1cm

2) -;— cm

3) % em

(4) 2cm

A particle of mass m executes
simple harmonic motion in the
line joining the points A and B on
the smooth table and is connected
with these points by elastic string
whose tensions in equilibrium are
each T. If I and I
extensions of the strings beyond
the natural lengths, then the
time of an oscillation is equal to

are the

mll
D 2r e
T
@ 2= 0T
ma+D)
@ "y
@ 2n |LE+D)

l
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75.

76.
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If TEETRN R -FTER AT S A YT
T & v 371 A H g3 HE F h F9R
T EEd 23R 9@ e o
qiads @ &oF ¥ @1 9™ @ $9 H
S 7 TEEaT & | AR R B R
R PP TEER?

~
[
~—

= ==
1}

o), wim ®Im e

—~
5]
~

I~ = m]e
+

c
W= o T

+

7~
o=
,'I}'r—- =

T H TecaThul % e e A
w W wem § fiwa @ R gfww
MF A ST R 1A v
N I g AT § e foan S R
qAT v, T€ I § S 98 9T H @ @
7f 1S wfeeft wmeam 4 & | Al vV

srmany, & ¥ wwd

Vo
@ 1-lyw Ly
2v2 23V*
@ 1 lﬁ__l__‘i
2v: 23 vt
1vy? 1 Vo
gy 11— =0 Ao Tie o
@) 2Vv: 23 V*
2 4
@ 1+ 130 g laVou,
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75.

76.

If h be the height due to the
velocity v at the earth’s surface
supposing its attraction constants
and H be the corresponding
height ~when the variation of
gravity is taken into account. If R
is the radius of the earth, then
which of the following is true ?

A particle falls from rest under
gravity in a medium whose
resistance varies as the square of
the velocity. Let v be its velocity
and v, :be the velocity which

would be acquired if there was no
resisting medium. If V is the
2

then Y s

terminal vélocity, s

Vo

equal to

@) 1-LlY¥e LYo
2v2 23vt T
1v? 1 vy

@ 1 —%—— °4
2V 23V

@) 1 lﬁ 1 X(f__
2 vZ 23 V4
1v2 1 v4

4) 1+ -2 -0 4

@) 2vZ: 23V*



77. Th F WA AGd A b FRG T

78.

79.

T @1 # T e @ | e @

WM % TTE T dve § 9 p g

HedT § 3R 3P Yepve # It Rwn & g

T =T 2, @ i T S s @
2p2

¢)) ro—

2q2

3q—p

3p?

2p—-q

3q2

29-p

ffest % @ 30° BT TR g 1962
YA, 3 AT WY T H ISR R
ST 2 | IGEH B & (g = 981
arfi/a2)

(1) 139%v8

(2) 2.5 9%vE

(3) 2TwvE

(4) 3THvS

o 3R B V& RNV F1et Q) Ry qni
0 8 o 9 &fes 99 W fRm e
R T A § | g W e @ p gl
TEet 3T gE p gt I A # 1 Al
A& %I geA & R 3fia g@e @i o
8, @ sin 20 ST R

(1) cos (aT-FBJ sin (OLT_B)

(2) sin (GTH&) cos (O'T_BJ

)

3

@

sin (o +B)
2 cos o cosf

cos (a + )
2sinasinf

26

77. A particle meves with simple

78.

79.

harmonic mofion in a straight
line. In the first sec. after
starting from rest it travels a
distance p and in the next sec., it
travels a distance q in the same
direction, then the amplitude of
motion is equal to

(1)

@

3

@

29-p
A particle is projected at an angle
30° to the horizon with a velocity
of 1962 cm/sec. The time of flight

is (g = 981 cm/sec?)
(1) 1 sec.

(2) 2.5 sec.

3) 2 sec.

(4) 3 sec.

Two parabolic paths of angle o
and B of projection, aimed at a
target on the horizontal plane
through point O, falls p units
short and the other p units far
from the target. If 0 is the correct
angle of projection to hit the
target, then sin 26 is equal to

(1) cos [%EJ sin [_c%ﬁj
(2) sin [E;—BJ cos [E;—B)
sin (o + B)
2cosacosf
cos (o + B)

2sinasinf
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80.

82.

83.
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. I H 3t K, 99 G & T 3T

T FARIRE T H1 T ITHE Bl
3 ‘

(1) = TR
(2) Fervm STETE
(3) ST IUGHE
(4) T ITHE

THRER H, G I vam= &, = d
YPTAIAR?

(1) HUK, Hivam—= § |
2 HuK Kimwam=ag |
3 HAK HAyam—=? |
(4 HANK, KA 7am= 2 |

WE G ¥ W G' A G HEIAr f
) guTar anfl afe 3R Fae A
(1) M ={e; ¢, G' A @ 3 |
Q) f¥{f} = {e}; e, Gl aams & |
(3) fE {f} = {0}

@ e {fy = {1}

e G A T G # f T gArIia g,
afhrafE

(1) G 1 AT TR
(2) G =1 fowm 3uEwE

(3) G T JHH STHHE |
(4) G %1 <h1E ITEYE |

27

80.

81.

82.

83.

Every sub group of an Abelian
groupis

(1) cyclic subgroup

(2) quotient subgroup

(3) normal subgroup

(4) permutation subgroup

If H and K be two subgroups of a
group G such that H is normal in
G, then which of the following is
true ?

(1) Hu Kis normal in H.
(20 Hu Kis normal in K.
(8) HKisnormalin H.
(4) HNKisnormalin K.

A homomorphism f of a group G
into a group G is a
monomorphism if and only if

(1) Ker {f} = {e'}; €' is the identity
of G'

Ker {f} = {e}; e is the identity
of G.

Ker {f} = {0}

Ker {f} = {1}

@)

3)
4

If f is a homomorphism of a group
G to a group G', then the Kernel
of fis

(1)
)
3
(4)

permutation subgroup of G
quotient subgroup of G
normal subgroup of G

cyclic subgroup of G



84.

85.

86.

87. Y FUN ST T SR At gg

] W } ) wrstocim e

T ameeh @9 G 8, fmu f: G > G
TWIAR 86 f(0) = 2! v € @
TR 2

(1) Fae TWehTREl

(2) Fa Ul FATHIRET
(8) et IF=BIEH QARG
(4) as gHERTRET

23 41

& RN
=
N e

L I T S

Lo w w
[ary
VY]
e

@ [}

I (Z;, ts, X,) B

(1) 318 e st so=

(2) I Tt |fgd 9o

(3) I Feryes taa srspafafomg oo
(4) iR s

(1) uitfr ok g fereres afea
(2) Iraftfira ot 3= fovireres wfem
(3) Rfira 3R y= fenrrers em
(4) sraftfia 3ty fves i

S—— ——— — S—" —————. ———

N
0o

84. In - an Abe]ia,}lg.. group G, the

85.

86.

o
5

@ (;

mapping f : G — G such that
f(x) = 27! Vx € G is equal to

(1) automorphism only
(2) monomorphism only
(3) epimorphism only

(4) homomorphism only

The inverse of the permutation

(2 ; j fJ 1s equal to
3
o ;
1
®

® [,

= N Lo -

= N N W N =
=
v

B w W
-t

The ring Zs, t5, X;) is
(1

commutative ring without
unity

ring with zero divisors
non-commutative
without zero divisors

integral domain

)
3)

(4)

ring

Every commutative ring is a field
if it is

(1) finite and with zero divisors

(2) infinite and with zero divisors
(8) finite and without zero divisors
(4) infinite and without zero divisors

47
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92.

47

freidsN AT s A TE R ?

(1) e 199 (z, +, ) GATE R |

(2) I &7 TH PHA T2 |

(8) T & 3Faa Uit vEa € |

4) !;3@ gfitfi qoifha =t T &
|

. MRRIMSATT@EIN9:R>ST

I UAERIET 8, @ ¢ TH Uk
HTHIET & 3 3 FHae afg

1) ¥ {p} = (0}

@) It {p} = {1}

(3) M {0} = {e}

@) ¥ {4} ={}

. AR a, b, c IFTEA 6 R F AT

W YR & % 9.9.9. (3, b) = 1 3R
albe,AfFAAABTTEER?

(1) alb

2) alc

B) clhb

4 bilc

T QUITh W= <1 SATAEoT
(1) O T I §& A

2 4

3) 6

(4) H1E 9gF FSA

. i S e e e e et

29

88.

89.

90.

91.

Which of the following
statements is not true ?

(1) The ring of integers (z, +, .) is
not a field.

Every field is an integral
domain.

Every field has proper ideals.
Every finite integral domain

is a field.

IfRand Shetworingsand¢:R—> S
be a ring homomorphism, then ¢ is
a monomorphism if and only if

(1) Ker {¢} = {0}

(2) Ker {¢} = {1}

(8) Ker {¢} = {e}

(4) Ker {0} ={}

(2

(3)
“

The ring of Gaussian integers is
(1) non-commutative ring

(2) ring with zero divisors

(8) Euclidean ring

(4) Ring without zero divisors

If a, b, ¢ are elements of an
Euclidean ring R such that
H.C.F.(a,b) =1 and a | bc, then
which of the following is true ?

1) alb

@) alc

3 clb

4 blec

. The characteristic of an integral

domain-is
(1) O or prime number

(2) 4

3) 6
(4) any composite number



93.

94.

95.

Ife a 3R b 3HE Fiza wafafHg so@m
R & 31999 8, dt a 3R b @ I@

A TUTSTTEe! SR 2

(1) I={x+y)(@+b) | x,y € R}
@ I={x-y)(@a-b) | x,y R}
(3 I={ax+by |x,y € R}

_ Jx+ty

x,yeR} l

Ife TS Wiga I R H T orsiEe
URBaRleU dif=mdasaa
g 2?

(1) ¥A U R
(2) ¥FARc U
(3) R=U

4 RnU=¢ |

s e TEig?

(1) us afew gufy v # = afew wa
I wfew hit i oft gt @l !
Was TE@= 2 |

(2) & T ag=a g Wew @
=g |

(3) @Hﬁﬁw&ﬁaﬁ%ﬁ%@m
WA GHET B HS AT |
RCEXSLER S |

@) T I R Wy I |
s wT R a R |
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93.

94.

95.

If a and b. are elements of
commutative ring R with unity,
then smallest ideal containing a
and b is equal to

(1) I={x+y)(a+b) | x,y € R}
@) I={x-y)@-b) | x,y € R}
(3) I={ax+by |x,y € R}

_Jxty
43 {a+b

x,yeR}

If U is an ideal of a ring R with
unity and 1 € U, then which of
the following is true ?

(1) UcRonly
(2) RcUonly
3 R=U

4 RAU=¢

Which of the
statements is not true ?
(1) Any list of vectors in-a vector
space V containing the zero
vector is always linearly
dependent.

A void set is always linearly
independent set.

Any superset of a linearly
independent set of vectors in
a vector space is linearly
independent.

A set containing a single non-
zero vector is always linearly
independent.

following

)

@3)

(4)

47
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Ife &% F W V w& uitfa faf |few
afy @ wd S 3R T sweht @ umafdat
&, A fRem (S + T) st &

1) @) +fm @ - ES AT
(2) fomn (S) + fom (T)

@ fTmEuD - S+
@ fmEuD-fmES AT

Ife qum 8 F W V 3R V' @ afew
FfRi g alR t: Vo V=& s
FIRCT &, At T Teheh! FHIHIGT
Bt afg o7k e afe

(1) ¥ (), V' HrSuwmiE R |

(2 I (E)=e,Fe!, V'H TETH 2 |
@) IR (t)=0

@ =1

Ife V 3R V' A m 3R n et H
AafemEFRI A IRt VoV, r
Hife =1 o Waeh. T |, @ =
JPTATAAR ?

1)
)
3
4

r = max (m, n)
r < min (m, n)
r > max (m, n)

r > min (m, n)

31

96.

917.

l 98.

If V be a finite dimensional vector
space over a field F and S and T
be its two subspaces, then dim
(S + T) is equal to

(1) dim (S) + dim (T) — dim (S~ T)
(2) dim (S) + dim (T)

3) dim (SUT)—-(dim S + dim T)
4) dim (SuT) —dim (SN T)

If V and V' be two vector spaces
over the same field Fand t: V> V'
be a linear transformation, then
‘¢’ 1s a monomorphism if and only

if

(1) Ker (t) is a subspace of V'

(2) Ker (t) =e', where €' is identity
inV'

B) Ker(®)=0

4) Ker(t)=1

If V and V' be two vector spaces
of dimensions m and =n
respectively and t : V> V' be a
linear transformation of rank r,
then which of the following is

true ?

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

(4) r>min (m, n)



99.

100.

101.

ATV 0 83 F W & afew gafy 2 |
Ife t u e T B, @ VA H18
SuEnfy S & fol, fm d a S ar o
2?

(1) Tomm {t(S)} > fomm S — Sr=aih (t)

(2) fomm {£(S)} < o S + ST ()

(3) fom {t(s)} > fom S + @i (1)

(4) T {t(S)} < famm S — =@ (t)

Ife aft (a, b) € R2F R, t(a, b) =
(2a—3b,a+b) A uRMfia t : R2 »
R2 % g w2, @

B = {1, 0), 0, 1)}, B' = {2, 3),
(1, 2)} & F=fyq t HT STYE T ]

1) 25 —18]

15 -11

[—-25 —18
2
2) 15 11]

3

[—25 18
-15 11

@) 25 18 i[

—15 -11

T IR TPF A V A @ afewt u 3k
v R, fmdashaaaadia?
@ Hu+vii<lluall+ vl

@ llu+viP+lu-v|P=4<uv>
@) I<u,v>I[<|[lull-llv]

|
|
|
|
|
|
|
|
|
|
|

@ |[lull-lvill<llu=v]|
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| 100.

99. Let V be a vector space over a

field F. If t is the linear
transformation, then for any
subspace S of V, which of the
following is true ?

(1) dim {t(S)} = dim S — nullity (t)
(2) dim {t(S)} < dim S + nullity (t)
(3) dim {t(s)} = dim S + nullity (t)
(4) dim {t(S)} < dim S — nullity (t)

If t : R2 > R2 be a linear
transformation defined by
t(a, b) = (2a — 3b, a + b) for all
(a, b) € R?, then the matrix of t
relative to the bases B = {(1, 0),
0, 1)}, B'={(2, 3), (1, 2)} is equal
to

i3]
N il
® |7
O

. For any two vectors u and v in an

inner product space V, which of
the following is not true ?

@) Hu+vii<llull+|lvIl
@ llu+vIP+|lu-vIP=4<uw

B I<u,v>I[<|lull-lv]

@ lllull=vill<Nu=vI

47



102. ufo g&adl & &9 Q W ot &

103.

104.

47

(x2+2xy+4xz+3y2+yz+7z2)ﬁ

TR qafid STTEgE
i1 3, 2] 4
(1) |1 :13 %
2 3 7]
1 2 4]
@ |2 8 1
i 5S WRE
st g
3 |& 371
g
S
@ |1 31
et 7
Sl Tl
HFE| 2 2 2 | HAFHAAAG-
8l
(1) 0,2, -3
(2 0,-2,3
3)-0/2,:8
(4) 0,-2,-3
Ife T IR UE FwE VE S = {v,,

ey V) I W W T Al
=8 3 u e [S] &, d u TR 8

1 i <u,v; >
=1 vy |2
< <u,v; >

(2) Z v; ——
o [l v; |l
L <u,v; >

@) Zvi —
e N | 6784 {
n

@ <u,v; >
bt Ny
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102. The symmetric matrix associated

103.

104.

with quadratic form (x%2 + 2xy +
4xz + 3y2 + yz + 7z%) over the
field Q of rational numbers, is

1 1.8
1 (1 8 3
1
2 5 7]
(32 4]
(21281
41 7
i T
e
9) |58 -2
ovYyY 7
_1%2_
4 [+ 81
2.1 7

The eigen values of the matrix
-1 2 2
2 2 2
=8 ~8 ~8
(1) 0’ 2) _3
@) 0,-2,3
3) 0,28
(4) 0,-2,-3

are —

If S = {v4, ..., v,,} be an orthogonal

set of non-zero vectors in an inner
product space V and u € [S], then
u is equal to




105.

106.

107.

108.

MR Vv=V,R) Fv=,
k, 5) U 31999 8, o k & v Aa@ &
ﬁﬁv,ﬂﬁ?ﬁvl=(l,—3,2)3ﬂtv2=
(2, -1, 1) 1 T THUG HTT 8 ?

(1) -8

2) 8

(3) -10

4) 10

I V 3R V' 3R P qafdaf § @
W T £ V o V' o & 9
AR e Ife

@O It ll=1lvIE VveV
@ Nt ll=JlvI VveV
@) lt» ll=1vil VveV
@ ||t<v>||=”V2”2 VveV
Ife a9 &5 F R V 3R V' aftfafdfa

aicw gafyat €, @ dim Hom (V, V)
T B

(1) dim V + dim V'

(2) dim V+dim V' —dim (VA V"
3 dimV x dim V'

4) dm VuV)—dim VA V")

t;, t; € Hom (V, V') 5i& V qam V!

A & F R uiifira fafi afew anfyat

g, afRfmiasR g TEie?

(1) rank (at;) = rank (t,) Va( 0)
eF

(2) | rank (t,) — rank (ty) | <rank
(t, +t5)

(3) rank (t; + t,) > rank (t;) +
rank (t,)

(4) rank (t,) + rank (t,) > | rank
(t,) — rank (t,) |

105.

l 106.

107.

If v=C(, k, 5) is an element of
vector space V = V(R), then for
which value of k, the vector v is a

linear combination of vectors
vi=(,-3,2)and v, =(2,-1,1)?

(1) -8
2) 8
3) -10
4) 10
If V and V' be inner product
spaces, then linear
transformation t : V —» V' is
orthogonal if and only if
@ Nt =1vlIE vveV
@ Nt ll=Jllvil VveV
@) NNt@ ll=llvll VveV

2
@ e 1= vvev

If V and V' be finite dimensional
vector spaces over the same field
F, then dim Hom (V, V') is equal to

(1) dim V+dim V'

(2) dim V+dim V'—dim (VN V")
8) dimV x dim V'

4) dim VU V)—dim VA V)

. For t,, t, € Hom (V, V'), where V

and V' are finite dimensional

vector spaces over the field F,

which of the following is not true ?

(1) rank (at,) = rank (t,) for all
a0 eF

(2) | rank (t,) — rank (t,) | <rank
(t1 + t2)

(3) rank (t; + ty) > rank (t,) +
rank (t,)

(4) rank (t,) + rank (ty) > | rank
(t)) —rank (t,) |

47



109. T t; € Hom (V, V') 3 t, € Hom
V", V) 5@t V, V', V" 5 &3 F @
rank (t,) + rank'(t,) <
(1) min [rank (t;), rank (t))] +
dim V

(2) min [rank (t;), rank (t;)] —
dim V

(8) —max [rank (t,), rank (t;)] +
dim V

(4) — max [rank (t,), rank (t,)] -
dim V

110. W ux, y) = % log (2 + y2) &I
(1) cot™ (3] +c
y

(2) log (@2 +y?H +c

(3) tan! [EJ +c
Y

(4) tan! (%J +c

()

Er_ r 00 -6_r
@ B 1w
or 5r89 00 or
(3) O =7 e
or 0 0 ror
@ B_ o 1dv
or 00 06 r or

47
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109. Let t;, € Hom (V, V') and t, €

110.

Hom (V", V) where V, V', V" are

finite dimensional vector spaces

over the same field F, then

rank (t,) + rank (t,) <

(1) min [rank (t,), rank (ty)] +
dim V

(2) min [rank (t,), rank (t))] -
dim V

(8) —max [rank (t,), rank (t))] +
dim V

(4) — max [rank (t,), rank (t;)] —-
dim V

The of
function u(x, y) = % log (x2 + y?)

conjugate harmonic

is equal to
(1) cot™! (5) +c
Y]
(2) log (2 +y?) +c
(3) tan™! (fj +c
y

(4) tan™ [%] +e

. Cauchy-Reimann equations are
equal to
or r 6 oo Or
1 ov
@) —=s—s=-r—



114, &H f(z) =

112. T W= D & %o f(z) et @ aik

D, | z-z, | =r gr1 9fonfya g C
) fefir 3ik sl T S wEaT R |
WMFCR | f(z) | <M A

M 119 @) |3
@)uw%ﬂs&%

(3) 1 £f®(z) | <

'_

M
In

wlﬂles

113.!11%C§ﬂ|z—1l=

T A T R
1 o

(2) 2mi

(3) —2ni
4 =i

— 2  #HERWER
(z-1)(z-3)
#870<|z~1| <2%1%«mmw%

(1) o : T

)

3

@

— ——— ——) —— —— e — ———
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112. Function f(z) is analytic in a

113.

114.

domain D and D contains the
interior and the boundary of
circleC, | z—z, | =r. If | f(z) | <

M on C, then which of the
following is true ?

M 119 @) <
@ 1£® @y |<in X
r

@) 1£f™(z) | <

EE

<@|WW&ME?

If C is the circle | z—-1| =4,
then value of I

dz is equal

to
1o
2 2ni
3 —2mi
4 =

The Laurent’s expansion of the
function

o Z
o= eove—9

region0<}z-1]|<2is

1)

valid in the

)

3)

(4)

47



115. % f(z) % <! b Hiia farg 2
1) mﬁg&amﬁaﬁﬁam
(@) it s Rt
(3) ferger arframd farfeera
(4) forgem oz fafma

116.
farfemrar affeor 2

(1) o e fafiema
Q) fegs e fafma
') foge s fafea
(4) frgsa s R

%o, f(z) = cos z — sin z Hl z =0 |

3
117.ﬁgz=wqtf(z)=2z—1$rm
_ Z_

T ]
@) o
@ 1
3) -1
(4) o

]

118. = in 1 TEHH £(z) =
ﬁl?éz innw (2) T

I T 8
1 o

(2 )%neZ
@ 1

(4)

47
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115.

116.

117.

118.

The limit point of poles of a
function f(z) is a

(1) non-isolated removable
singularity

(2) non-isolated essential
singularity

(3) isolated essential singularity

(4)

isolated removable singularity

Classify the singularity at z = «
for the function,

f(z) = cos z — sin z, is

(1) isolated essential singularity
(2) non-isolated " essential
singularity
(3) isolated removable singularity
(4) non-isolated removable
singularity
: 3
The residue of f(z) = at

z —
point z = w0 is equal to

1) 0
2 1
@ -1
(4)

The residue of function f(z) =

- at point z = in =, is equal
sinhz .

to

@ o

@2 )% neZ

3) 1

(4) ©



119. " MZ(“ 2+iJ z" H i

1+2in

B R 2
@ 1

@ 2

®3) V2
4 1+42

120. 989G f(z) = 28 — 425 + 22 - 1 &

IS H T, N JE |z | =1H
T TEA &, T 2

(1) 8

@ 6

@ 5

@ 2

121. 3R Hod B T Hh, T;‘”_
0

(1+x2)%
HAAE
1 o

n
@ 2
n
@® =

4)

o|a

119. The radius of convergence of the

120.

121.

power series f 2[%22-}%] z? is
equal to

(1) 1

2 2

®) V2

@) 1++2

The number of zeroes of the
polynomia_lnf(z) =z8_475+22-1
that lies inside the circle | z | =1,
is equal to

1 8
2) 6
@) 5
) 2

Use the calculus of residue, the

dx

is
(1+2%)?

value of T
0

1 o

)

oA

3

| a

@ 2

47



122.

123.

124.

47

S g
. .z sin (mz)

7o g W f(z) EARCENL]

U 2

(1)

m

22—2_7.
(z+1)2 (z‘2 +4)
mz=—1m:ﬂa§h% '

* fez

wed f(z) =

L

25
14
25
b3
25

(1)
@)
®
4
@ o
6

f=

lzl=1

dz ST 8

1

)

3)

4

=
(o]

39

122.

123.

124.

ez

The residue of f(z) = ———
z sin (mz)

at

origin is equal to

(1) m
@ L
m

3) 0
(4) o

The residue of the function
4.9

f(z) = .

@ (z+1)2 (z2+4)

polez=-11is

» -

14
25
)
25

(4) —%

at the double

(2)

©)

sin® z

lz]=1 (z--z‘)a
(1)

dz is equal to

(2)

@)

(4)



125.

126.

127.

- éxf[%) " ¢[—j§j@s, @

o%u 8%
x2 o

— 2y — &
o2 xyaxay 4

LI
1 o
(2) u
3 2u
4) ~u

R x=u+eVsinu,y=v+eYcosu

2 & & =
al,
Q2 PP QP P2 I

~
'
~

125.

126.

127.

fu=x f(l) +¢(X) , then

X

is equal to
1) 0

(2) u

(3) 2u
4 —u

If u = x2 tan! I y2 tan~! f,
X y

2v

then ci
0

is equal to

x2 +y?

(1)

22— 2

22— y?
@ ==
x“+y

y2 — 52

x2 +y2
@ -1

3

Ifx=u+eYsinu,y=v+eYcosu,
then

o))

)

3)

4

47



128. afe z = f(x, y) au foeeft forg (a, b) |,
0%z

0%z \( 6% -
S <o

(1) f(a, b) fFaRAA R |

(2) f(a, b) FAHAAR |
(3) f(a,b) THARTE B |

(4) HeEY TR |

129. ax + by (a, b > 0) W& xy = c2 %

tfrehan 3R =gam 9 shaw: € -
(1) —2c vab 3 2c Vab

(2) 2c Jab 3R —2¢ Vab

(3) —2¢2 Jab 3% 2c2 Vab

@) —%«/a_b 3k %«/E

130. afe guhiftie affet r = aed cot @ F
et foeg W ke s, e w0 =i
AR 2, A 0 T R
(1) 30°
(2) 45°
(3) 60°
(4) 90°

131. TF (y —2)2 (y — 2%) — (y — %)

(y — 6x) + (x— 5y + 3) = 0 i k@1
y — x = 0 % AR 3 Wikl & -
1) y~x-1=03Ry-x+1=0
(2 y-x—4=03My-x+4=0
B) y—-x-1=03Ry—-x-4=0
4) y—x+1=03ﬂ(y—x+4i0

47
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128. If z = f(x, y) and

2 2 2. \?
63 6: W Pl < 0 at any
ox* )\ oy Ox0y

point (a, b), then

(1) f(a, b) is the maximum value
(2) f(a, b) is the minimum value
(3) f(a, b) is not the extreme value
(4) The case is doubtful

The maximum and minimum
value of ax + by (a, b > 0) when
xy = c2 are respectively

(1) —2c vJab and 2c Vab
(2) 2c Jab and —2c Jab
(3) —2¢2 Jab and 2c2 +/ab

4) =2 ab and %@
¢

129.

130. If radius of curvature at any

point on the equi-angular spiral
r = ae® ®t @ gybtends an angle 0 at
pole, then 6 is equal to

(1) 30°
(2) 45°
(3) 60°
(4) 90°

. Asymptotes of the curve (y — x)2

¢ - 2x) — (y —x) (y — 62) + (x — 5y
+ 3) = 0 parallel to the liney —x =
0 are

1) y-x-1=0andy—-x+1=0
(2 y-x—4=0andy-x+4=0
B y—-x-1=0andy-x—-4=0
4 y—-x+1=0andy-x+4=0



132.

133.

134.

2

gx
= 0
d9sh y = x tan 2u2008_29 WET
0 YT B, T AT SO &
' _ 2u? u?
— '?(” 2—g]
(2) x2=_.2_ﬁ(y+£2_J
g 2g
B 2u? u?
® xz--—[y-ég}
2 2
@ x2=-2l(y+;—g}
g LT = 1% A
—2+—2— =1 W
a
EgUT TS qUER & -
(1.9 2\
b a
(1) 2 -;——b—z
\ J
{2 2\
b
@ 4|>-=
Lb Syl
(1.2 2)
b a
(3) 4 kT-}"F)
(b2 a2\
(4) 2 \?*‘—b-)

M & g (a, 2) T G T T
ay2 = x3 % 99 ) F=TE TR E -

) 517 (13413 - 8)a

@ Eli (13413 + 8)a
1

®) 5 (13-8413)a

(4) 517- (13 + 8413)a

o — ————— —— —— —— ————
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132.

133.

The envelope of the curve,

gx2

2u? cos® 6

is parameter, is equal to

y =xtan 6 — , where €

2g
2 2
(3) = _2u” v
g 2g
2 2
2g
The whole length of the evolute o:
2 a2
. x‘ y .
ellipse — += =11is equal to
a? b2
(1.2 2)
W 2 =2
& b%
(o2 2)
@) 4 a” _b”
(b a)
(1.2 2Y)
3 4 b_+a_
(& b)
(12 2
@ 2|28
L& b))

. The length of the arc of the sem

cubical parabola ay? = x° fron

. vertex to the point (a, a)-is equal tc

0))
)

1
2—7 (13‘\/ﬁ "'8)&
% (13413 +8)a
1 ,

® 5 (13 — 8+13)a

@) % (13 + 8413 )a



135.

136.

137.

47

1 2 y
I J.e* dx dy sew 2
00
1 o0
1
2 3
1
3 -3

4 1

t3
a?ﬁx=t2;y=t—§aiqmﬂx-31&1

% N YR § e STReT & —

)

Ia &3

)

[V I )

2n
4
4 =

3

TH y = x, x-37 AR wfEt = 0 3k
x = 8 & UNEg & * 1319 % Ing
aferar @ wifva T famer T}

(1) 442n
) 842n
(3) 9v2n
(4) 11V2=

S —

43

135.

136.

187.

1 22 y
J. Ie* dx dy is equal to
00
1) o
1
2) —
2) 5
1
3) ==
(3) 2
@ 1
The volume generated by the
revolution of the loop of the curve
£3
x=thy=t- —
T

about the x-axis is

D

Ia »|a

@)

w N

n
6] T

4) =

The surface of the solid of
revolution about x-axis of the
area bounded by the curve y = x,
x-axis and the ordinates x = 0 and
x = 3 is equal to

(1) 442n
2 82
(3 9v2n
4 112n



138. T sin (x2) dx =

12

3 X

@ 212

139. dox ST 8

_([ (ax + b)m +n
B(m,n)
a®b"
B(m,n)
2a"b™

(3) a™b" B(m, n)
(4) 2a"b™ B(m, n)

(1)

@

3

140. g 2 =2+ /3 cos 0 + sin 0 H
r

T & -
M

2
3)
@ 3

= (] Wb

138. J'sm (2) dx =

W |2
Y1
T

1 /2

® 3

1 |n
@ 2V2

139. j = dx is é(iual to
§axsby

B(m,n)

mbn

(1)

@ B‘T‘f
b
(3) amb® B(m, n)

(4) 2a"b™ B(m, n)

140. The eccentricity of the conic

3 =2+ 43 cos0+sinOis
r

2
oy 3

2 2
@) 1
@) 3



141.W£=Acose+Bsin 0, g

142.

143.

47

r

leiteconoMudwd Y,
fedashaaai? l

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

(2) A2+ (B-e)2=1

3 A+e)?+B2=1

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

W-;_ = -2 + 6 cos 0 % Ao
r
& TS SO R
7
(1) Y
2) 1
3) 14
4) 2

W L=
r

a cos O + b sin 0 gRI H1¢ I & I
SfieT R g9 W gEei e R I
% ford armavas wd &

1+ecos93ﬁi’@1£=
r

(1) ((+ae)?2+12p2=2
(2 (ae—-10)2+2p2=2
B) (al—e)2+b22=2

4) (ae—=D2+[2=2p2

|
|
|
!
|
|
|
|
|
|
|
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141.

142,

143.

R e S0 gog 8 4ol = = BT,
r

touches the conic i =1+ e cos 6,
r

then which of the following is
true ?

(1) A-e2+B2=1
(2) A2+ (B-e)2=1
(B) A+e2+B2=1
(4) A’+(B+e)?=1

The length of the latus rectum of

the conic 57— = -2 + 6 cos 0 is
r

equal to
7
1y
(1) .
@ 7

(3) 14
4) 2

The condition that the chord cut

off from the curve i =1+ecosb
r

fromtheline£=acose+bsin9
P

may subtend a right angle at the
pole is

(1) (I+ae)2+2p2=2
(2) (ae—-D2+12p2=29
(8) (al-e)2+Db22=2
(4) (ae—1)2%+12=2p2



144, HE 1 _ 1+ e cos 0 6 =T WR 144. The equation of the asymptotes of
ik fr 3 theconic%=1+ecoseis
(1)—=(e—1)cosG:t\/e— (l)l?e=(e2;1)cosej:w/e3—1

sin 6 sin ©
l 2 4
2) : e -1 cos 6 * (e? — 1) (2)——\/e —1 cos 6 + (e2 — 1)
sin 6 sin O
l .
@) —=@E-Decosbz Ve? -1 @) _l? = (e%—1) cos 8 + Ye? -1
e
sin 6 : gin 0
@ars r =(ef~ 1) cos 6. 4(e" 1) 4) L = (e2 — 1) cos 0 + 4/(e2 -1)
sin 0 p
sin 6
145. 99 r=38cos 6 + 4 sin 6 FHg R 145. The centre of the circle r = 3 cos 6
9 3 +4s8inbis
1) |S,tan?=
W (5 r 4) @ ( tan™ i)
5 13
2 ,tan™ — 5
@ ( 1) @ ( —)
4
5, _14)
3) [=,t —
®) (2 = 3) 3 (é,tan li)
. 2 3
2 1 4)
4) (—,tan = (2 = 4)
5 3 4) | = =
y 4) = :
146. T 1 3°_ 9 cos eﬁgﬁam 146. The equation -:—. =3 -2 cos 6
5 .
2 represents
(1) T ! (1) acircle
(2) TF Wael | (2) a parabola
(3) = gniga = | (3) an ellipse
(4) TH ARTETT : i (4) ahyperbola



mmhml=5ame-3mnemgaﬁ
r

148.

149.

150.

47

T T o I T R
(1) /34
1
@
3) 34
@ =
34

?ﬁaia£=1+e‘coseaiﬁﬂm?ﬁr
r

1 i 8 -

(1) r2(1-e?)+2lercos0-212=0
(2) r2(1-e?)—2lercos0+212=0
B) r’(1-e?)—21lercos6-212=0
4) r2(1-e®)+2lercos0+202=0

uﬁm‘iﬂﬁ%= l1+cos 0% a, B, y
ﬁgqtawﬁmm,ﬁg(& ) W firera €,
IRk ok ko OF X

(1) ¢=a+B+y
(2) 2¢=a+B+y
(3) 3d=a+P+y
(4) 4d=a+B+y

sriaﬁi-=1+ecosea?raﬁm%ga
*1 faguy, st fY W IR B 20

Faftd et ], e R

(1) lczsa=1+esinacose
(2) lsica=1+esecacos9
(3) lcisa=1+esecacose
(4) lseca=1+esinacos€)

r

TS TSAAS WS- W e W —— TR ) S T4 s — Tri—"

147.

148.

149.

150.

The length of the perpendicular
drawn from the pole on the line

—1—=5cosB—3sin0is

I

(1) /34
1§

2..._.__

()\/3_4

(3) 34
1
4) 31

The equation of the director circle

of the conic —l- =1l+ecosBis

r
(1) r2(1-e)+2lercos0—-22=0
(2) r®(1-e®)-2lercos@+212=0
(3) r2(1-e?)-2lercos6—212=0
4) r2(1-e?)+2lercos@+212=0

If the normals at a, B, y on the
conic — = 1 + cos © meet in the
r
point (R, ¢), then which of the
following is true ?
(1) ¢=a+p+y
(2) 29=a+B+y
(3 3¢=a+B+y
(4) 49=a+p+y
The locus of the pole of a chord of
the conic i =1+ e cos 6, which
r
subtends a constant angle 2a at
the focus, is equal to
lcosa
(1)
r
lseco
r
lcosa
r
lseca

r

=1+esinaocos0

=1+esecacosb

(2

=1l+esecacos®

3)

=1l+esinacosb

(4)

F -
~
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TE ™ $ e/ SPACE FOR ROUGH WORK
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