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MATHEMATICS

1 If the equation of the base of an equilateral
mangle 15 x + v =2 and the vertex1s {2, -1)
.then the length of iis side is

i

=
o T el

E.

Tl

d None ol the above
The linels) passing  through  the
intersection of dx- 3y- |=0 and 2x- 5y + 3
= and equally inclined 10 the axes will
have
4,y =1 x as the equations
b, v =x, x+y=2as the equations
¢ (y-x)" =0 as the equations
d anindefinite number of straight lines
3 IT the three vertices of a parallelogram
ABCD are A(l. ), B(2, 3), C(3, 2), then
the coordinates of the Fourth vertex D wi
be
a (2.1)
b (2.-1)
g L3
d noneof the above
4, Consider the followr

1

Assertion (A): The d normal at
any point P an hsect the
external and inigmal gglﬁ between the
focal distan

ight line jomning the
subtends a righi angle ai

A and R are true and R 15 the

correct explanation of A

N A and R are (rue but R is not a
correct explanaton of A

¢ Ais true bul B is false

d.  Aas false but R 15 true

5 The condition that the straight line %= a

cos B + sin 8 may 1ouch the circle r = 2¢
cos B
a he+2ac=1

b a'+b'=¢
1 S

RLERE e =5 =
a” e e
d. ¢ +bic'=1
The lines 3x — dy + 4 =) and 6ix
=) are langents o the same @
radius of the eircle 15

kAl
2R
d ¢ =4dbi(a’ -¢)
The general equation of a circle 3 + y*
+2gx + 20y + d=10 will cut the given circle
xHy =¢". orthogonally
a Wg=r=0
b ifd=¢'
o ifd=-¢
d under none of the above conditions
The distances from the major axis of any
point on an ellipse

o B
and s corresponding point on  the
auxiliary circle are in the ratio

G

a o

e
p A
il

g

The equation yaur + hu =1 represents
a 4 parabola

b. ahvperbola

¢ anellipse




1.

12,

14,

il. none of the above

The lme |Is tmy =n is a normal 1o the
3

ellipse ?*‘5;:" if
a a4 mi=anhin’

L
™ n'
[ &} iq— L’l - L
R I e T
d. b a’m’=(a b’
In the cquation
ax® iby?sea’s 2y + 2%

L 2fvzs 2ux s vy + 2wz v d=0

if a =b = ¢ = k(=0) constant and 1= g ~h -
(), then the above equation would represent
a. a paw of strasght lines

b. a plane

¢ acircle

d. asphere

The equanion of the nght cweular cone
whose aXis 18 X = ¥y =2, veriex i the
origin and the semi-vertical angle s 45" is
given as

a X +!,'1-I-z:= 0

b, 2 svz) = Axtyez)

- 3{:;:1-3*"’4-2:1 *=2{x+3,**zf

A eyt exydyzizx=0

The general equation of the

passes through the coordimate afes is

@ ax+by ez’ 2yz-2pex -

b ax*+hy ez =0

e. fyz+ gax = hxy =

xyg

right circular eylinder

axis s the z-axis ®

of magnitudes 3. 1. 1. 3 act along
sides Wi, 3C. 0D, 40 respectively of
a square ABCD of side g ' AB and AD
are along the x — and the y-axis
respectively. then the eguation of the line
of action along which the single resultant
acts i

a Ax+y)=q

b. (x=y)=2q

18.

K

20,

2L

2419
c AX-¥)=9q
d. (s-y)=2q
A person weighing 80 kg is standing on a
I, The IRt moves upwards with a
uniform acceleration of 4.9 m/s’. The
apparent weight (in kg). of the person 1
a 160
b, 120
c. 80
d. 40
A particle ot P of unit ma
ellipse under an attractio
S and an attraction {
=8P =1"and ang|
ST make with the
the equation_of mots
e i

tPis b, then
the direction of

equation of the path of a particle
moving m a central orbil 1s
o 1

a. F=h%®" [_‘:raj

d. Nome of the above
The periodic ime of the motion described

¢ 4 i
by the differential equation %- =018

Ly
Iy. ]*"=l'|zurlz"1 e

e F-hi' "'f"{*J
: L off*

& Inln
b, dap

. T

A ' Jn
A particle s projected with a velocity u al
an angle 0 to the honzontal, The time of

flight of the projectile is equal 1o
il
a,
n
b, e
]
i 2 cop
K
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27.

d W coe
E

A particle projected from the lowest point
with velocity u moves along the inside of
the arc of the smooth vertical circle of
radius It will oscillate about the lowest
point if

a u> 2or

b. ui< 2ur

n. u: = 53,

d. u' - Ser

The carth’s escape velooty (where R is the
radius of the carth) s equal 1o

a2

b, J2ek

. 'R

. None of the above

A body of 6.5 kg & suspended by two
strings of length 5 and 12 metres attached
to two points in the same horizontal ling
whose distance apart 8 13 meétres. The
tension of the strings are

a. 20kgand 6. 5 ke

b. 2.5 kg and 6.0 ke

e 225 ke und 6.26 ke

d 30kpand 535 ke

A fight Leshaped strip ABC is
smoothly st A and i kept m i
by a force Pat A and Q at C.
AB = 12 em ., and BC =

torce with which hin )
a. Tk
h. 100 ke

%]u between P and () and
150" and 120" respectively.

Three vectors 1, F, © are coplanar if the
value of the scalar triple product is

a 0

h 1

B 2

28,

29,

30,

32

33,

Jul9
d 3
If 8 is the angle between the vector & and
csuch that 7]~ 7. then 8 is
0
45"

120"
180"

b

opTH

Two nom-zero vectors | and
i A*3=3

parallel it

b, |34 <2]=1

e 4. =0

d |3|=|#|

The displacement of g I moving m a

)

+

strnght lingding & = 81"~ 31— 35
5 being n meters and 1 in
EET velocity when  the
dis Zero. is

Ms
b m /sec

m /sec
I2m ‘sew

Let £ v, 2 <[, the set of integers. Consider

the following statement with regard to

gome properties associated with the set |

| eitherx=vor x=yorx >y

2 XCSYXIZCYHE

3 x<yoxy<ye

Of these statements

a. 1 and 2 are correct

b. 1 and 3 are correct

¢ 2 and 3 are corect

d. 1,2 and 3 arecorrect

Which one of the followmg 15 tue with

regand o a positive real number given by v

=3 12753753753....2

a. ris the imational number o

b. s neither a rational number nor an
irvational womber

& ris the rational number 104147

d. r s the irational number nearest lo

312753
If p is o wrabional number such that (<p-1
and x and v are real numbers with x < w.
then

Py
b, p’=y">




35,

37

39

e plapt

d p=p

Let 7 be a comples number satisfving 7° <
z+1=0. Ifnis not a multiple of 3. then
the value of 2"+ 2™ is

a 2

h. -2

e 0 A4,

d. -1

If L, w. o are the cube roots of unity .
then the value of (1+ @ = ") is

a 12

bh:. 32

e 04

d. 128

The number of real solutionis) ol the 41

£

equation x™+3jx+2 = 0 is

o 1

b 2

[T

i. none of these

Consider the following statements:
Assertion (A) If' a positive integer is
divisible by 2 and 3, then it is divisible by
f

Reason(R): If a positive inteper s digs

by two positive integers. then it 1s

by their product

Of these statements

a, Both A and R are true 1a 43

vormeel explanati
b, Both A and R a K 15 not a
correct explanation

e Alstrue

number of participants

respectively, then  the
number of rooms required, i m
the same number ol participants
be seated and all of the being i the
same subject is '

a 12

b. 21

e 63

d 24

Lat fix) = V2 x5 3%-43 and g{:ﬁjrx-ﬂﬁ 43,

are polynomials m % with real numbers as
coelficients, when fix) is divided by g(x),

and Mathematics s 60, 4,

4ol9
the remainder is 54/2-43, quotient is
given by
a 2x-5
b. V243
& Ixr-ﬁ

d. nonc of the above
If fix) = x' — 2x'- 3 and pix) =

polynomials  with  real
coefficients, then which
following is false”

a fi-1)=0

b glx) divides i)
e fix)=0hasatl

d. g(x) does not diy
are fhe toots of x'+6x*
%) (o) (p=6+m)

1w rools

il

e of the above
one of the roots of the equation x'-
Gx*+11x - 6 - 0 18 2, then the other two
mols are
a land3
b, Oand 4
g =land 5
d 2andb
If 1 and 2 are two roots of the equation x*-
x-19x +49¢ — 30 =0, then the remaining
two rools arc
a —3and §
b, 3and 5
. ~Hand 5
d. 6and -5
The eciyuation whose rools are the
reciprocals of the roots of X"+ px g +r=0
1§

| | i
2 X+ =X+ —xt—=0

P g it

b. lx" . lx’- l:p[:u
r q v

e rx epx +ge 1=0
d o' -qf+px-1=0
The number of non-empty subscts of a sel
consisting of § clements is
u, 256
b. 255




47.

48.

49,

S,

51.

e 128
d. none of the above
Let A and B be two sets having 5 common

elements, The number of eclemenis
common to AR and B A s

a n

b. §°

o

il. none of the above

If X, be a set with o elements - where n s

any  finite cardinal number. then the

cardinal number of its power set (X, is

a2

b, 2"

B A

i. mone of the above

et B be a relation n the set of infegers 1,

defined by a R b aff a and b both are

neither even nor odd. Then R s

reflexive and symmetric

symmetric and transitive

¢ symmetric bul neither reflexive nor
transitive

d. an equivalence relation

The set R={0.1.2.3} .under addwtion an

multiphcation modulo 4 s

a, a ficld

b. a nng with zero divisors
¢ anng without zero dhrimm‘

s

d  a division ring

If 83 denotes the grou tions on
three symbols then of the
following would,be fals

»

tane of the following is not a group?

set of rotations about a point O

¢ plane with binary operation as the

resultant of two rotations,

b, The set of comples numbers whose
modulus s 1 with respect to
multiphcation of complex number

¢. The set of non-zero residue classes
modulo a composile positive integer m
with respect to  multiplication of
residue classes

35

56.

Sul9

d. The power set of a non-empty set X

with symmetrie difference of sets as
binary operation

U1, Zy.Zs....2Zy are the 12 roots of unily

formimg the cyche group under
multiplication, then 75 generates a cyclic
subgroup of the above containing

a. 12 elements

b. 9 clements

¢ 8 elements

d. 4 elements

"] h ao +h

If |» & made (=0, then a, b, e
_n‘r.‘Hn‘-l RS LA

are in

a. anthmetical progression

b. gcometrical progression , ac’<2afitc
=0

e. Hamonical progression

d. None of these

Let A= |: "‘uﬂlm a, b are non-zero
— i

real numbers. IF MA= A™. for m, a
positive integer. then which one the
following 1s true?

a M=

P

ﬁln _ﬂI.Ih

| u

b, M=(a™+ h‘"jL' .

L9
c M"{a'“+h'“l‘u J‘
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38,

6.

62

i D
d. M= uhhﬁ'*h .]
Let A be an n-n matrix from the set of real
numbers and A-3A S 4A-61 =0
Where T isn <n unit malnx
I A exists . then
a. A= AL
b. A'= As 6l
e A'=3A-61

a4 Al %(A’-—SA +4l)

W a

let A= [ 0 1 and | be 3 <3 unmit
S

e

If M- 1-AL then rank of 1-Ais

a 0

b 1

[

d 3

It A- [;’ ﬁ] then A(adj A) equals

(T o

ﬂl _{I 1“J
a1
b. 1 n-‘

1]

.

|
d. Nnneufﬁuabuve @
If 3x+2y+2z=0

x+dy+z=10

Mty g=

i bea I equations,

mll solution x = 0,

coclficients 1s zero

and y are real numbers, then which
e of the following 1 always true?
A %=yl =l -y
b |x=vy| = =k v
e [x=yl = x|~y
d: 5=y = Ixi=|y|
Which one of the following is the correct

solution of the inequality
vt w3 =1

63,

63,

60,

6T,

68,

69,

ol 9
a8 Jexe=l
b. 3<x<-]
G —d<x<=2
d x=-dorx=-2
Hwndﬂwlhngmphutﬂwhwtﬂmv—

log x and 1ake s reflection in the straight
line x + ¥ = (. then we shall get the graph

of the funetion

n x - lugll vl
, §= ~¢

c y=e"

d. y=«2*

The range of the

+T2-=x<'hu

h y<
P
d -
/) {5)+/ (x-1)=2 for all x then
{
=X
(x)=x"
d f{xj‘x"
If tim(1+%)"™ = e.then |m 2| is
4 e
e
g L
d L

a.  does nol exist
b. is 7
Cois-42
d 314
Ee“‘k""h
a

b

|
1
e @
d.  does nol exist
Ify = x"®% then % equals

a logx . x"*!

b, "= 2logx
¢, xlog (log x)




o

d Liogx. x'
i

A rod 26 meters Jong leans agamnst a
vertical wall, The foot of the rod 18 drawn
away from the wall at a rate of 24 meters
per see. When the fool of the rod is 10
melers from the wall, the velocity of the
middle pomnt of the rod sliding down
vertically, will be

a, 10m sec

b. Sm/sec

¢, bm sec

. Sm osee

The length of the arc of the parabola x° =
4ay from the vertex to the extremity of the
latus rectum is piven by

4 i
o f s e
1

b, f ur‘
N
d, j' 11*——#

Iu

If S, denoted the sum of n terms of

& (b'
. Sp=w
eRepen 74}

n o e

Ifa curve 18 defined melric co-
nrdnutm x = |lgos 1, v= M sin t, then the
at gy point | is given

y=0.
wi-v3xty=0

then % 18 equal to

ad, BTV
I TL
N =
2uv

73,

76,

79

Tuld
3t 4 ¢!
2uy
Tha (T
2uy
If o =fly + dx) + @y
&u 4 &u,
— ¥

d

- dx) , then
o oyt
a 0
b, o
e dir"- 4"
d. a3+

ey

e —

If=sin”| ., Qthen

[
=
L 2

¢ following statements with
1o the curve v -3 = (x-:l]
on (A) (2 3) is a point of
%iom.

Reason (R); £ -0 at (2.3)

Of these statements
a. Both A and R are true and I is the
correct explanation of A
Both A and R are true bul K 15 not a
correct explanation of A
A 15 trie bul R s false

Ais false but B 18 true

=

=

'I

" L Ll I.E

"

st gt 4P rr"-l‘: = rr+|rr—ll-‘1|
equal 1o
x

1]

b, 0O
x
O
x
4z

Ify= jtn ol o Ihm—m

A X -XTHEIN X CO8 X + CO87K Sin N

b, s+%*+2sinx cos x
# o s oo
2 z i

d. MNone of the above




80, T'Tl(“l% i zm%}kis equal to

]

[+

2

b ]

“Bp TR
% |

3 o2x
a]i- I ~
b CME

v equals
6 =1
h. 0
e 1
d 2
82 The arca of the loop of the curve py~=x(p-
x) 8
a. 215p°
b, 4/15p°
¢ 8157
d. 158
83 The length of the arc of the equiangular
spiral r=ae""™ " hetween the

points for which the radu vectors are 1y
and 13 is

o Are=rn) cosec o

b, (rry Jeos o

e (ren)sinm

i (r—n)seca
8.  The

il e =
1, mm-ctgenlifx:z@f Lif &
. o i x< divergent if
4

x| and divergent if

3.1 3 a4
L s L.

s, 273 Al

. I%

ergeil if
O=x < lle
x=1'e

ek =3s
. dfecx<de
B6. The sum of fthe allemating harmonic

e 1o N VAPL A S
205 %

O

8. FLero
b. Infinite

K 1-C&*
] X
d y=—x"
1+ a
89, The solution of the differential equation
-‘11‘ ril‘! ..li_-rl’+ —~3 *_!'J';lxu 2 ‘bl

Rol9
e log2
d. Nol defined as the series is nol
convergenl
87, The primitive of the differential equation
(2xy" &t 2ey s vdx - (2 Ty 3y -
0 is

88.

N

Cx

{x+ 1) s a® is given by

i
& (=4t 25|
L]

|
o ]

b. (v-x)=atan (y-C)

T
¢ (y-X)=tan | 3 ;‘ |

a ufy-nmm[-"f]

90.  The general and smngular solutions of
dy _dy
[E} el 0 arc
a (v Cox)y-x74-Ca) = 055" +dy=0
b. y=Cx+Chx 4y =0
e (v—2%) =Cx:x™+ v-xy =0
d (xFry)=Cxy = O sy = 4=y )= 0
9. The singular solution /solutions of
Pl
=

= il
- LR - - l b 1 i
;I:J 2y *d\.' dx =0 {(x~0) sare




95.

¥ 96,

o

L
[«

i

+3

-2

2%

ingular solution of p=logipx-v)as

a y=x(logx-1)

h. y=xkbgx-1

¢ y=logx-1

d y=xlogx

The differential equation of the family of 97,
parabola with foei at  the ongin and axis
along the x-axis is

e e s
I |
%%

-

Let (y= Cy'Cx be the primitive of the K
ditferential equati
i’dr]' i
“‘m 12;{{1,:} 1= 0 The num
29,

integral curves which will pass th
trajectories to a

whese  differential
=0 found by the

218

a, Omne

b. Two

¢ Three
d. Four
The set of

L.

Dol
The solution of the differential equation

1.,
%4 v =00 satisfying the conditions y(0)

<1 .1{%]* 2is

cosk f 2sinx
cOs X - 8N X
Jeos x Fsin X
2{eos X +8in x)
&™) cos -\Ex +(*; sin NES
general salution of
d'y
dv’
d’y
[ E-:,—*S = |}
d'y

aAR T

#dp=0

T T
e % -

Tution of the differential equation

8D 16)y = 0 is given by

Cie™+Coe ™ Cie*+ Coe™

(Cy+Caje™ W Cy+C e ™

(€= Cxxieos 2x + (Ca+Cax)sin 2x

(Ci+Cax) cosh 2% + (O3 Cylsinh 2%

The peneral solution of

Ri;

%_%_ 2y = 1eos x is

gy =0, e Cae™3cos x 5in &

b, ¥=Cie™ Cxe™ 3cos x

e y= 0 o™+ Ce™3x < sinx

d. x=Cie"sCe™ 3008 X - tin ¥

The polotion of  the

x!d—i-:': 3\1"—“’- tdy= s

e’ '

¥ A(CyrCax)e™

v O O™

y “{C Cx) log x :

¥ =G+ Crlog x) x°

e os

equation

ol






