MATHEMATICS I

e i,
I Ifz= [l 2} then |£* 7 is equal 1o
Y A

| afu

The value of a for which the system of
equations X+ y + 2 =()
v +22=10

L 2 ax + z= () has more than one soluti
l'l 4 i _'|
c 8 b. 0
d 6 % %
2 1m+n=[” “] and A-B=[“ 1] then A is 9 O
¥ A o d 1
equal 1o 7 Ayl denotes the g@:}g&f less than
o = or equal to the r x, then the
12 2 range of th 'Dn‘ Fin=l+x]x-3] s
b [0 a [4,5] @
) N =
" 1] sel ol all integers
A : of all real numbers
4 : :" 4 1;;:-[‘ the following statements is/are
3 The co-factors of the elements of the K 1. The sum and difference of any two
second row of the delermian irrational  numbers need not  be
{ X 3 irrational
[-4 3 "] are 2. Product of any two irrational numbers
g o 15 irrational
-39 3 11 @ 3. For any two distinct irrabonal numbers
6.5 4 * aand b, the number a/b is irrational
3, 11,-39 Seleci the correct answer using the codes
8.1, 3 given below:

6

a.
b.
¢
d
F
ﬂ:

2

a 1.2and3
b. land2
c Zand3
d | alone

RN
a  exsts and 1s equal to O
b. does nol exist

LR

i

c. exists and is equal to e+
d exists and is equal to e

1, Consider the following statements:
] Dyl
K)im)= F=rx Imxed”
NCTINE
Z khula‘f[x}=}!

com



3 Fm‘ﬂ!ﬂ' =2 16.

Of these statements

a. 1and 3 are correct

b. 1.2 and 3 are correct
¢, 1and 2arc comect
. 2 alone s comect

1. A funclion which s continuous nowhere

on R but 1s bounded on R 1s fdefined by

a f(x) = % x rational ; f(x) = x _x
irrational

b fis)i=nn<x<n+lnc?

e fix)==1,x% sational ; / (x) = L x
irrational

d F(x)=1x = 0 ned; f(x)= 0 otherwise

Let D = {f| fis differentiable on (0, 1)}

C={f| f15 continuous on (0, 1)} . then

a, Crl=¢

b C=D

e C=D

id D=C

13, Letf; g b, k be difforentiable in (a, by, if F

i defined 2 o=y “"1f¢r all
vl kix

17.

1z

=(a.b) then F'(x]isg;hfal by
fivl pix () A
x| l.i:rr iv) l'l,.t]
b Fixl fir HI Hl
o |mix) .i[.rln u ttr

Fix) w'iey |00
& lxo rm‘ |m

Wiel Ky
14, I'he slope

#l,t

nnre y - ae™ at the
lhuv-:mjs

=|'=__ 2w

.
15.  The derivative of the function x” is

P

b, xlogx « 1)
e x'logx

d xM"+rxlogx

2L

d Fizi ﬂr“ ‘I‘"Iﬂ 19.

20

2009
If v = log, v, where u and v are funchon of
x. then -:-—iuﬂqmﬂ o

oy . i
a; 3 -
uﬂqu!“ wilog )

L |
i

fhj'u1+[isl',iu 0, then
| number ‘¢’ guaranteed by the

Lo

&
-
b. \ﬁ il
Sak

c.

d. Li]

The sum of the series 1-L+L-Ly s
3 5 7

4, a positive mieger

b. a ncgative integer

¢, a proper fracthion

d.  an wrational number

Which one of the following stalements is
correct for the function f(x) ~ - x'9

a. fi(x) has a maximum atx =0
b. fi{x)has a mmimum at x <0

¢ [ (%) has npeither a maximum nor 3
muinimum at £ ()
d. (%) has no point of inflexions

The tangent to the curve y = 2"~ & 1+ 3t
the point (1.4) passes through

a (0,.0)

b. (1.3)

e (24)




d (2.3

22 The value of p for which the radius of
curvature of the cunve x = 2py at the point
(0. 0y 18 3. is:

a: 1
h' 2 2?&
= B
d 4
22, If w = (¥ + ¥ + % then
By T ol
[aT*ay L2 cqual o
& 28
b. 2iu
e 2
d ~ud
24 Iz~ [i(x+ay) ¢x— ay) then:
gz &= 29,
a, 5 ~
h. ﬁ=|l:#—.
b a
ﬂ“':_ 1 &%
YTy
Px - =
dn ;—— g
25. Th= Pom!a of mflextion of Ih
3x-dx” comespond to
2
i B x_—..t:ﬂ 30,
i, PR |
h, = .!I-' K—T
¢ x=0,x=
g x=Lx
26. Figure

3Ii

(8] x

The parametne equations of the given
curve arc
4. %= afl-sind)
v =afl-cos 1)
b. x=a(l+smt)
v =ad{l-cos L)

e x-=aft-sml)
y=a(l+cont)
d x=aitt+smt)
y=alltcost)

The value of i‘w&:i!
(L]

.

b. 1

(-

d 2Ze
e <]
[ by = 2 fx
L] il

is always rue
is true only wh X) ) (a+x)

(2a-x)= -f(x)
and integrable on [a,
lct Fc)= | i, a< % <b , then

%) i8 continuons af o point ¢ of [
F'(e)=fle)
= continuity of f(x) on [a. b] does not
imply dervability of F(x) on |a, b]
c. Fix) is not uniformly continuous on
la.b]
d. A continuous funclion f (x) may not
possess a primitive F(x)
Jeosh Ly is cqual to
B "
a ssinh £
a

b, -Lsinh=
]

e u.inhf
d. %mhi

For definile inteprals, the formula of
integration by parts

a .fu b = uvt g ;'wiu
b. ?ar k- wt + ;ﬂfn
[ 'fu = wE . ;ﬂdl

d. :fu dv:wr bi’hﬂu




i
Lad

35

7.

The correct value of the volume of the
prolate spheroid formed by the revolution

of the ellipse 5+$=1 aboul X -axis is

a, -::n a'b

b. ]m*h"
e Hﬂﬂh
| : |
'I'h#lenglh of the are of the curve bxy =
x'3 from x=llox=2is
)
aA T umils
[t .
b. -]—Erlml!
L8 :—‘:lﬂliﬁ
il. None of the above
The volume of ellipsoid ;li-:—:.rilﬂ i

a -:-ﬂnhcmbiuun.itu

b, %z abe cubic units

¢, 4n abe cubic units

. Nome of the above

For a positive term series T,
Test states thai

#. the serics anﬂg

b. the series

IHI =
e sl\areng i 22

L I |
the abovie

. & ¥ ¥ z

ALl §

BETTES x 3 I = r Ll

. all real values of
b. [xl< | only

e |xl=1

d -l<x=1l

The differential equation of the system of
circles touching the y-axis at the origin is

+!'.. .‘_.b.._:
A Xy mﬂu

38

\

41,

42

duld

b Pyt

e Xyt hvi—ﬂ

2 v
d. x=y-Ixy —=1)
yz dx

The differential equation M(x. )
Nix, y)dy <0 is an exact equation if

d. hyperbolas

The gmm—ni mlutmn of the differential

equation (x7=y )dx - 2xy dy =0 is

a. xcx - y=0 . where ¢ is an arbitrary
comstanl

b. (x-y)y-ex, where ¢ is an arbitrary
constant

e x+yt2xy = ¢, where ¢
conslant

d. y= x"-2x+e , where ¢ is an arbilrary
conslant

The general solution of thu differential

equation ' = n[ﬂJ [ d‘} is

= l dx /

15 an arbitrary

v =ex - ¢ ¢ i an arbitrary constant

¥ = ex *c, ¢ is an arbitrary constant
y=ex—c, aismmhilrmnnuslnnt

d. v =ex v e, ¢ is arbitrary constant

The singular solution of the differential
equation (Xp - vY=p-1is
A xHy=1l

b, x-y'=1

e xi2y*=1
e |

-




43,

45.

47.

48.

The o onal trajectories  of the

parabolas y—=da(x + a), a being the

parameter | are the curves given by

A, y=db{x+b b being a parameter

b, y*=db(x+b)b being a parameter

¢y =dbx, b being a parameter

. x7=4by , being a parameter

The general solution of the differential
d'y _d'y

equation ?+ 2F+ =0

# ¥ =(eytes) sin x + (opleg) cos x

b y=cpsinx foos X - Xsm X + X CosX

& Y=emnxtoieosk * catanx < ¢y col
x

di y=esnE -+ cacos Kt aR fey

The general solution of the differential

equations (D*+1-2)y =¢" is given by

a, y= clﬁ‘+qze"1"+l;xe'

&

b. y= g +ee™

s

y=eieteae e %:ﬁ-‘*

d = -;qm"* foytesx)e =

W T, ) are two vertices of a
R _ If the slope of side PR is

slope of the side Q. then the

of the third vertex R is

Xy Sy + Xx-14=0

bhi Zx+5y—-14=10

B E=8.y=]

d xy+2x+5y-14=0

If the three lines <ty = |, x - y = Sand 2x

+ 3y =k are concurrent then the value of k

is

& ]

A particular integral of the difli

i
cyuation -3.-;—+u V= din A is %
a. —mu an

49,

50,

il

52

53,

54.

Sold
|

L= CI=

1]
2
The steaight lines  represented by the
equation (x° +3.-'=} sinte (% cos H- y sin ay
are inchned to cach other an angle

& a

b, L

e
d.
It'il.t loxy - -3 =0

represents a pmrn Imm.ﬂmn
the value of 4 ix

il
h cQ’
c.
d.
cOafOn for the two circles

¥ 4 Sk k=0 and
v Skave =0
to touch cach other extemally is
i 1‘1‘ + |l'1= = i
b &F-g=4
[ T B

s B vk

d. o eaii=iieg

The locus of the point of intersection of
two normals 1o the parabola v*=dax which
are al right angles o one another 15

a. v’ = a(x-2a)
b, y=a(x*2a)
e y=a(x-3a)
d. vi=a(x=3a)
If the locus of the point of intersection of
perpendicular  tangents to  the ellipse

3
Lf“:'?" is a emcle with center at (0. 0)

w

then the radius of the aircle would be
a ath

b. ah

e ha

d oot +a?
The center of the hyperbola 2x™~y*-3xy-5x
1+ 4y +6-0 18 the pomt
8 (1.2)

b, (2 1)




e (1)
d (2,2)
55. Thecirclesy = a cos 000 - w) and y = b sin

(0= 12) cot cach other at an anple of

a o

b. 60"

e 45

d 30

— s

56, The parameine eguations x —3[;-7],

L %{ / —ﬂ represenis

an ellipse

a hyperhola

a parabola

a circle with center at onigin

57 A straight line passes through the point (2,

-1, =1) At is parallel (o the plane 4x +y + 2
| 2=0 and 15 perpendicular 1o the line

o T

£ - T —
. 2rxd_o»-1 _z-}
R T (i

g 2o gel zel

of the

59. WA sphere x4y 127 945 cut by the plane x
by 4z = 3 The radius of the circle so
formed 1
a W6

b

e 3

d 6

I . ‘@
=0 3 ¥
38, Perpendicular is dra thl pownt (0,
3, 4 1w the plane 42V 10. The
I

cootdinates  of

6U,

6l

Hl

64,

63,

ol 9
The equation fyz - gzx + hxy =0
represents a
a, a pair of planes
b. sphere
¢ evlinder
d. cone
The equation of a cylinder,
generating lines have the direction
(L.m .n) and which passes throu
citele ™1 2°~a" in the ZOX p
a (mx - &) (mz - ny) g
b, tmx-!}'}"‘-tmz-n}:]’——;

e tf}‘-mﬂ’*tn}"%
d. (mxtiy) H{mza ) -l
If there veclor are  such  hat
A AC=
b, A

e NC=3pC

”B.
%ulmmftwaﬁmi’amlqisﬂ.lt‘
of the lorces 15 reversed i dircetion,

the resultant becomes R, then
a, R=PHQ%2PQcos a

b. RE=PROAPQeos

e RHR=2AP-QY

d. RR2E=2P0)

Two weights of 10 gms and 2 gms hang
from the ends of a uniform lever one meter
long and weighing 4 ems. The pomi m the
lever about which 1t will balance is from
the weight of 10 gms at a distance of
a Secm
b. 25em
¢ 45em
d. 65cem
The angle between two forces F and 2F
scting at a point when the resultant is
pempendicular to F =
a ﬁ{‘l"

b, 135"

e 120"

d. 150"

If a body is in equilibrium under the action
of three coplanar forces. then
4. they must act m a straight line
b they must meet in a point

whose




6.

68,

¢ their  hotizontal  and
compeonents must be squal

d. mnone of the above

If a parhicle moves in  one dimension

under the potential energy V= Ve ™ +bx)

where Vi a. b are positive constants, then

the nature of the equilibrium position is

a. unsiable

b. stablc

¢ neutral

d.  undecided

Which one of the following statements is

correct?

a. Newton's three laws of motion are
independent

b. First law of motion is contained m the
second law as a special case

e Second law of motion can be deduced
from the third law

d. Third law of motion can be deduced
from the second law,

vertical

force

b. acceleration » ST
moving force

¥ e
e uccelerstion = MowE fore

Newton s second Jaw of motion s given
s Pt

by
4. velocity = 250

id. none of the above

The pedal equation of M central
orbit is
il ro = —

L

p’ ar!
For the motion of a panticle in plane m a
central orbit. the angular velocity of the
particle varies
a  inversely ps the distance
b inversely as the square of the distance
¢ directly as the distance
d. directly as the square of the distance
A particle executing & simple harmonic
motion has scceleration Sem/sec” when it

K e has radial acceleration away from the
center

T3

7.

Th

Told
is at a distance 2 em from the center, The
time period will be
n % seconds

b. lf geconds

d. has radial aceeleration towards the
conler

I a particle moves alomg a cuele of radius
*a" s that r = &, then transverse velocity is

equal to
b. L;
- {%.H
d. %.H

The escape velocity for a body projected
vertically upwards s 11.2 keisee. If the
body is projected i a direction making
angle of 60" with the vertical . then the
escape velocity will be

a 112 Kkmisec

b. 5.643 km/sec

e 3.0 kmisec

d. none of the above

Which of the following stalements e
comrect for the mtegers p, m and n?
1. ifp - mthenm ¢ p.




2 ifp=m thenetham - porp - m
3. mn=mp if and only if n = p
4, mn < mp il and only if n < p, provided
m=1
Select the correet answer using the codes
grven below:
a. 2and 4 13
b, 1and2
e 1.2 andd
d 1.2and 3
T8 Consider the followmg numbers:
W2 23
gt phae. | 84.
The comect sequence in mereasing order
would he:
22
R A |
B2
e (W
& E. mn, E
71 7 K
253 ;
d. -:IFT., —};-.TI
. Wow RO godsve g i
Nneiafn-1is
a. ratonal for only one valug o
b rational for more than one villue
e rational for no value of n
A rational for ntiﬁ@ﬂ fn
8. If w be an imagina e Yol of unity,
then (1= ww’) g(1 4wy equal 1o 26,
a. 64 ¢
h. 32
e 16
d.
81. of (1) 15 gaven by
&lhir’
¢ A
d 2
2. If m and x be positive mtegers a and b
such that a = b (mod m) . then consider
the following stalements: #7.

l. a+x=b-+x{modm}
2. a-%=b-x({mod m)
3. ax= bx (mod m)

Rol9
4. a"=bh{mod m)
Of those statements
4. Only one of the statement is correct
b. Only two of the statements are correct
¢. Only three of the statements are correct
d. All the stalement are lrue
The equation; in the set of intcgers
{modulo 20) has
4. a unigue solution
b. no solution
¢ infinite number ol sol
d. only 2 solutions
Consider the followfig s
1. ifdisged ofi

e, but 2 is false
true, but 1 is false

th 1 and 2 are true

d. both 1 and 2 arc false

If the quotient on dividing

gl el 3x o1 by x ¢+ 2is x*H2ax 2bx

+¢ , then the wvalues of a. b, ¢ are

respectively,

a 12-7

b, 0,27

e Wh-2,7

d 01,7

If s(x)=x"*2x+3, bix)=3x"+2% and e(s)

25%+2 be three members of the ning Lifx)

over the ring 1 of integers modulo 4. then

consider the following statements -

1. degfax) b(x)] - 0

2 deg [e(x)]0

3. degfatx)b(x)]-4

OFf these stalements:

a. 1 and 2 are correct

b. 1 and 3 are correct

e 2and 3 are correct

d. 1.2and 3 are comect

The G.C.D. and L.CM of {{x) and u(x) are

respectively x*+x-2 and x* 373 7x6.

If f{x) = x*+ 4o ox-6 . then g(x) is

8. a2

b. s*-~3x%2




BK.

) ¥

2.

SKn

¢ wh-dx+2 95.
d, x-3x-2

If o . 5 v are the roots of the equation
xj*p:,!-qu-‘-r =), then the waloe of
(o= PH P ot adis

4 r+pg

h " —py

e epy

. r—py
Bxsytz=6andxv+vzt+zx= 10 then
the value of 'y 2" -3xyz 1s

o 56

b. 36

e 26

d. 16

I the roots of the squation

x-6x'-38x7-3x + 170

are greater by k than the roots of the
equation x'-22x'= 130%°-243¢+61-0. then
value of k would be

a d

h, -4

e b

d -6

Given that x™+1 is a factor . the number of
real roots of the equation 2x'-11x™+ 17x7
Mx+15=01s

i,

97.

a0
o8,
b, 1 @
& 2
. 4

The equation x'-x- =P0 has a
repeated rool. The roo
o 2repeated tyice

*

¢ —35 repea
d -5 99,
Let £ - 8) be 4 universal set
23.4] and B-{2457) be
=then A" . B" is equal 1o
3.0,5.6.7.8}
11.3.4.6,7.8]
e ¥41.3.5,6.5]
[1.3.5.6.7.8}
If A~ {1256] and B-{1.23}then 100,

(ABy(B-A)is

& HLINL2N2X2.2))
b. HLIN22)K5.1X1.6))
e ML INZING.IN32)
. J2ZINIINE2NHI3N

\

ol 9
On the ¢t R of real number we define x-
y it and only if xy = 0, then the relation -
1M
4. reflexive but not symmetnic
b. symmetric but not tansitive
¢ transitive but not reflexive
d. an equivalence relation

If {12400t fx-1)=2 for all x

a fix)=-«x

b, f{x)=x

e fix)=="

d fixi=="

Consider the stat

1. Two eqnivu%es are either
identlcal or a vacupus

2 Theq ct B a set § relative to
an rolation s a subsct

B

palition of a set 5 into disjomt
defined an equivalence relation

ese stalemenls
a. 1 and 2 are correct
b. 1 and 3 are correct
e 2and 3 are correct
d. L 2 and 3 are correct
U the seb of integers define a n:]:djurn R
by selting (o, b)=R. i and only il 2™ and b°
are not prime to cach other.
The relation is not a eguivalence relation
because if fmls to be
a. Reflexive
b. Syvmmetric
o, Anti-symmetnc
d. Transitive
Consider A={3nin=Z)
B~ {dnin=7)
The subgroups of the additive group Z is
a [AUB,+}
b. [AnB.+}
¢ [AVBE. ]
d. {A~B.}
W and 7 are the sets of rational numbers
and inlegers respectively, then which one
af the following triplets is a ficld?
a Qi)
b. (0. -_)
e (L %8
dl- ‘?ﬂ s "l






