S thenatics

1. A function f from the set of natural numbers to
integers defined by

n_;} ,when nis odd

fay=1 2

~ 5 when n is even

is:
(a) one-one but not onto
(b) onto but not one-one
() one-one and onto both
(d) neither one-ocne nor onto

2, Let 7, and z; be two roots of the equadon
z*+az+b~-0,z being complex. Further,
assume that the origin, z; and z, form an
equilateral triangle. Then :

(@’ =b () &’ =2b
(¢} a* = 3b (d) a* = 4b
3. If z and w arc two non-zerc complex numbers
such that|z w| =1, and
arg (z) - arg (w) - %, then zw is equal to :
(a) 1 -1
(0 () —i
SLiepn? .
4.1 (TZTJ 1, then :

(a) x = 4 n, where n is any positive integer
{(b) x = 2 n, where n is any positive integer
(¢) x =4 n+ 1, where n is any positive integer
{d) x =2 n + 1, where n is any posirive inreger

e @& 1+da

s.If|b K 1+B =0

e & 1+¢

and veerors (1, @, a*), (1, b, b?)and (1, ¢, ¢*)are

non-coplanar, then the product abe equals

(a) 2 -1

©1 (d)0

6. If the system of linear equations
‘x+2ar+az=0

x+3by+bs=0
xX+4cy+cz=90

has a non-zero solution, then g, b, ¢

{a) are in AP

(b) are in GP

(c) are in HP

(d) satisfy a+ 2b+ 3¢c=0

7. If the sum of the roots of the quadratic equation
ax? + bx+ c=0 is equal to the sum of the
squares of their reciprocals, then i:, c_{: and g-are
in:

{a) arithmetic progression

(b) gcometric progression

(¢) harmonic pregression

(d) arithmetico-geometric progression

8. The number of the real solutions of the equation
x* =3l x|+ 2=0is:

() 2 (by 4
(cj1 (d) 3
9. The value of '« for which one ot of the
quadratic equarion
(@ -5a+Nx>+Ba-1)x+2=0
is twice as large as the otker, is :
(@) 23 (b) -2/3
(c) 1/3 (d)-1/3

b :
10.1/A = la }and A? =[ﬂ BJ, theu :
b a B «

(a)a=a2+b2.3=ab

M a=a* ¥, B=2ab
Qa=a+b p=a"- b’

{d) ot = 2ab, ) =c® + b? _

11. A student is to answer 10 out of 13 questions in
an examination such that he must choosc
atleast 4 Trom che first five yuestions. The
number of choices available to him is :

() 140 (b) 196
(<) 280 (d) 326
12. The number of ways in which & men and 5

women can dine at a round table, il no two
wurnen are Lo sil together, is given by @

(a) Blx 51 (b) 30
(c) 5! =x4! (d}?!_:: 51
13.1f 1, o, o are the cube roots of unity, then :
1 @' 20
A=lo" o® 1
P N
is equal w :
(a} 0 )1
(© @ o’



14, If “C, denotes the number of combinations of n
things 1aken r at a time, then the expression

"Co,q+ T+ 2x 0 equals
(a} n+ 2Cr fb) n+ ZCr+}
[c) uv—icr {d)‘ itr jC;— -

15, The number of integral terms in thc expansion
of (V3 + ¥5%% s .
(a) 32
(c) 34

(b} 33
(<h 35

16. [f x is positive, the first negative term in the

expansion of (1+ x)* % is:

(a) 7th term (b) 5th term
(¢) Bth term (d) 6th term
17. The sum of the series
-1-?—2*5?—‘_:%4-—3—_—2 o Upto =0 is equal to
(a) 2log, 2 (bylog, 2 1
(c) log, 2 (d) log, ({;]

18. Let f(x) be a polynomial function of second
degree. If f(1}= f(-1)and ¢ b, carein AP, then
S {ay, fihand f'(c)arein :
(a) AP
(o) GP
(c) HP
(d) arithmetico-geomaetric progression
If x;, x5, x3 and y;, ¥a, ¥4 are both in GP with
the same common ratio, then the points (x, ¥,
(xp, yy)and (x4, ¥53:
(a) lie on a stra ghe dne
(b lie on an elipse
(c) lie on a circle
(d) are vertices of a rriangle
20. The sum of the radii of inseribed and
circumscribed circles for zn n sided regular
polvgen cf side a, is
(b) 7 ¢t [2::)
T i
(c) ﬂmt[h] (d) 4(‘{}[(2”]
21. 17 in a triangle ABC

() eme(s)-2
el =) el

then the sides @, band ¢:

{a) are in AP (b)Y are in GP

(c) are in HP (d) satisfy a + b =¢
22.1n a tnangle ABC, medians A} and BE are

drawn. If AD =4, 2 DAB =’—; and £ ABE = =

3
then the area of the A ABC is .
(a) &/3 (b) 16/3
({cy 32/3 (d) 64/3

19

{a) a cot [-;—:

23. T'he trigonametric equation sin * x = 2sin ! g,
hay a solution for

1

(2] %{1 al € (b all real values of a
2

o)) al < L d)| a|z 1

(©)]al 3 (d)| al NG

24, The upper 3/4th pordon of a verdcal po.e subtends
an angle tan™! 3/ 5 at a point in the horizortal
plane through its foot and ar a dis@ance 40 m from
the foot. A possible height of the vertical pole is :
(2)20m (by40m
() 60 m (dy 80 m

25. The real number x when added o its inverse gives
the minimum value of the sum at x equals to :

() 2 (br1
(c) -1 () -
26.1f f:R— R satisfies f(x+ y)= fO)+ flrh
Ml
forall x, y R and f(1)=7, then 21 f(r)is:
: r=
@I RACESY
©7a(n+1) i Hoka Gt .

)
27.1If f(x)= x", then the value ot
fray {1) e PR
U e TR T
B e 0 I
+ — is:

n!t
() 2* i,
ic} 0 @1
28. Domain 3of definittion of the function
Flx)= g logo (x*  x),is:
fayrl, 2)
D) =1,Mul, D

() 1, 2w (2, =)
@ (=1, MU, DU, »)

[1 tan( }[] sin x)
29, lim = is:
X'*f [1+tan( )][1 2x]
(a) Elg (o
1
©) 55 (d) e
30.1f lim 10-§(3ﬁ X Log(B x) = k, the value
- x
ofkis:
(a) O () -1/3
(0 23 (d) —2/3



31.0f f " (a), ¢" (cyexist and are not equal for some

n.  Burther if flay=z{w=k and
im £ @80~ fia)—g(@) Fe) + g(@) _,

X =il E(X)"f(x) '
then the value of k is equal o =

(a) 4 (b) 2

©1 d) 0

32. The function f{x)=log (x + sz +1),1is ¢
(a) an even lunction
(h) an add function
(¢) & periodic function
(d) neither an even nor an odd function
(1 1

IR

] . x= Othen f(x)is:

U ;x=0

() continuous as well as differentiable furall x
() continuous for all x but net differentiable ar

33.If f(x)= {xe_

x=0
(¢) neither differentiable nor continueus at
x=0

(d) discontinuous everywhere
34.1f the function f(x)=2x® — Omx? + 122%x + 1,

where a > 0, ataing its magirum and minimum
at pand g respeccwely such that p® g, then a

equals :

(a) 3 (by 1

(2 (d) 172
B f(y) =, gy)=x:y>0

and F(r)= L: Ji - y)gly)dy, then:
@FO=1-€e"'Q+t)
D) FE)=¢ ~(1+1)
(©F)=te
(d) Fit)=te*
36,11 Slu+ b—x)= f(x), then Jf: x f(xydx is

equa1 o
i+ h

al

[ Fib - x)dx
b

'TJ

@22 [ jondr
;‘ _F fla+ b+ x)dx

flx) de

v
% sec’t dr
a7. The Va.l'l.'le QI J:il-l;".lt.:l —m-" 15 :
(a)3 (b) 2
@1 (-1

a8. The value of the integral I = _[; x(1—x)Ydxis:

329.

41.

42.

43.

44,

45.

1
@51 Ry
1 1 1 1
(c]?11_1_}1+_2 {djrt*fl n+ 2
. 1+ 2+ 3t _an?
lim —— T
=30 ﬂ
o L@ B en?
= lim e 15
Lo n
(a) 1/320 Mo
{c) 1/4 ; d) 1/5
d ¢ sinx
ler y F(x) \ , x>0

: Jf[ 3 e Uy = PO -1,

then one of the possible values of k, is

(&) 15 by 16

(<) 63 idy 64

The area of the region bounded by the curves
y—|lx-ljandy=3-] x|is:

() 2 sq unit (b 3 s¢ unit

() 4 5q unit () &sq unit

Let f(x) be a funclion satisfying f " (x) = f(x)
with J(0)-1 and g(x) be a function that
satisfies f(x)+ a(x)= x*. Then the value of the

integral || £(x)80x) d, is :

2 2 i
¢ 5 [ 3
(3)3“E—§ (b}e+_622_§
¢ 3 5
(C]E”E—E (d)e""_.)“ E

The degree and order of the differendal
eguation of the family of all parabolas whose
axis 15 x-axis, are respectively :
{)2,1 (o) 1,2
(03,2 (@23
The solution of the differential equation

A+ y2) + (o =M 3’)% =008

(@) (x - D =ke ™

(b 2x ™ ¥ =2 Y L
(D xe™ 1Y ~tan y+ k
() St tan ‘y=zta:1'i;r+k

[f the equation of the locus of a point
equidistant from the points (ay, & Yand (a;, b, s
{oy —a)x t (b — b}y ~¢=0, then the value
of ‘(i' 15

(@) & (@5 + b2 — af ~ &)

(b} al - ai + b ~ b}



(© 5@+ - B 1 B)

(d) Ve + b — % - b2
46. Locus of centroid of the triangle whose vertices

are (acost,asint), ((bsint, —bcost) and
1, 0), where t is a parameter, is !

(a) 3x-1)* + By =a® - b*
(b) Bx -1 + Ay )P =d® + b
@G+ 12+ @GP =d>+b
@) B+ 1)* + 3y =a* - b*

47.If the pair of straight lines x* — 2pxy -~ y* =0
and x% — 2y - y* ~ 0 be such that each pair
bisects the angle between the other pair, then
(@) p=4q (®) p=-gq
(D pg=1 {d) pg=-1

48. A square of side a lies above the x-axis and has

one vertex at the origin. The side passing
through rthe origin makes an angle

a LD <0< -E] with the positive direction of
x-axis. The equation of its diagonal not passing
through the origin is :

(@) y (cosa —sina) -x(sine -cosal)=a
(byy (cosa —sin o)+ x(Sino —cosaw)=a
() yosa+sino)+ xGin e+ cosa)=a
(d) y(cos +sin )+ x (cosa ~sina)=a

49. 1 the wo circles (x — 1% + (¥ - 3 =r% and
a2 4 y2-Bx+ 2y + 8=0 interscet in  two
distinct points, then :

a] 2<r<8 Mrez
(c)r=2 (d)r>2

50. The lines 2x =3y =5 and 3x-4y=7 are
diameters of a circle having area as 154 sq unit.
Then the equation of the circle is :

(a) x*  y* + 2 2y =62
(b) x® + y* + 2x - 2y =47
@ x*+y*—2x+ 2y=47
(d) x2+ y*=2x+ 2y =62

51.The normal at the point (bt{, 2bt,) on a

parahola meets the parabola again in the point
© (btZ, 2bt,), then:
(a)ty=-t, - ;%

¥l

Y I RR
t

2 2
(C:'fz=f1—‘tT Dp=t; + =
1

z
52.The foci of the ellipse —IJ-C—

2
N -
6+b3 1 and the

2
hyperbala % —% = % coincide. Then the
value of b is :
(a1 (s
©7 (@9
53.A rewrahedron has wvertices atQ(G O, Q),

A(l,2,1),B(2,1,3)and C (- 1,1, 2} Then the
angle between the faces OAB and ABC will be :
-1 {19 -1(17
~ (a) cos [_'35,} (b) cos [31}
() 30° {d) 90°
54. The radius of the circle in which rthe sphere
x*ry*+ 21 2x 2y -42-19=01is cut by
the plane x + 2y + 2z+ 7/ =01is:

(@1 (P
a3 4
o =3 i
55, The lines x] 2 = i e z_ ; and
x_;_l_ =L§j =z_;_5 are coplanar if
{(a)k=0o0r-1 (bjk=1or-1
(Q)k=00r-3 {(dMk=30r-3

56.The two lines x=ay+bz-¢yr+d and
x=d y+ ¥, z=c v+ d"will be perpendicular,
if and only if :
(a) ad’ +bb' +cc’~1=0
(b)aag + bb"+ cc'=0
(Qla+raybrbB)yi(c+)=0
(M aad +ecc’+1=0

57.The shortest distance from the plane
12x + 4y + 3= 327 to the sphere
x>+ y* #2728 4+ 4x -2y - 62=155is:

4
(a) 26 (b) 11 3
(c) 13 (d) 39

58. T'wo systems of rectangular axes have the same
origin. If a plane cuts them at distances g, b, ¢
and &', V', ¢’ from the origin, then :

i N 4 o Few She 3
A S+w+g+—a+t—=+—5=0
{-a?. b:l I:Z arl b;? C'A
' 1.1 1 1 1 1
OErETatE e

1 1 1
Wkt byt 1 L



59.3, B. € are three vectors, such that
—_
a +

+B+¢=T, | |=1, |B|~2|¢ |=3
thenda- B +B:-¢-¢a is equal to .
(@) 0 (by —7
©7 (d) 1

— -y -y
60.If u, ¥ znd w are three non-oplanar vectors,

d1m;,?1}+"ir’—ﬁ)-[(? ?)xﬁ? Er})]equ,a's:
(a0 (b) T-¥ «W

OUWxV () 3.V xw

61. Consider points A, B,C and D with position
vectors  7i-43+7k, 1-6]+10Kk,
~i-3j+4k and 5i-j+5k respectively.

Then ABCD is & :

{a) squate

(b) thcmbus

(¢) rectangle

(d) parallelogra:mn but not a rhombus

3 " "
62. The VECLOTS AB=3i + 4k, and
—3 ~ - a

AG= 5i -2 + 4k are the sides of a triangle

ABC. The length of the median through Ais :

(&) V18 bIN72
(©) V33 (d) V288

63.A pamicle acted on by constant forees
4i+j-3k and 3i +j -k is displeced from
the pointi + 2] + 3k to the point 51 + 4} + k.
The total work done by the forces is :

(a) 20 unit (b)Y 30 unit

(c) 40 unir (d) 30 unit
i+2j+3k
" If m is a unit vecior such that T-n =0 and

po S W ML
64.Letu=:-!—3.v;|—]andﬁ-==

Voen =1, then|w n jis equal to:
(@) 0 (b
(©) 2 {d) 3
65. The median of a set of 9 distinct observations is
20Q.5. If each of the largest 4 chservations of the
set isinereased by 2, then the median of the new
seEL ¢
(a) is increased by 2
(b) is decreased by 2
(c) is two times the original median
(d) remains the same as that of the original set
66. In an experiment with 15 observations on x, the
following results were available
% x?=2830, Lx=170.

One observarion thar was 20, was found to be
wrong and was replaced by the correet value
30. Then the corrected variance is -
() 78.00 (b) 188.66
{c)177.33 (d) 8.33

67. Five horses arein 2 race. Mr. A selects two of the
harses at random and bets on them. The
probability that Mr, A selected the winning

horse, is :
4 3
(a}lg ® 5
y 2
(c] 5 (d) = |
68. Events A, B, C arc mutually exclusive events
such 11'at Play= > 1 peg)=] 4x ot
- 2x

PC) = _T The set of possible values of x

are in rhe inrerval @

M L 2
™ 3.3 ®|3.3)
@[5 2] (@10, 1]

69, Thc mean and variznce of a random variable X
having a binomial diswibution are 4 and 2
rﬂperr fvely, then P(X = ljls
(211 =

®) =% 1 6
(© g O

-5 o {
70, The resultant of forces P and Q is R, If Q is
doubled, then R is doubled, If the direction of

— —
) is reversed, then R is again doubled, then
PRI
(a) 3:1:1 b)2:3:2
wrlez2ss (2 3:1

71. Let R; and R, respectively be the maximum
ranges up and down an inclined planc and R be
the maximum range on the horizontal plane.
Then R., R, R, arein:
(a) arithmetico-geometric progression (AGP)
(b) AP
) GP
) HP

—3
72, A couple is of moment G and the force forming

- =
the couple is B, If P is turned through a right
angle, the moment of the couple thus formed is

— -3
H. Il instead, the forces P is tumned through an
ansle «, then the moment of couple hecomes -



—
(a)_ésinm—l{com:
—» -
(b} Heos v + G sin «
—> =
() G ecosa + Hsin o

- | -
(d) Hsin o - G cos

?73. Two particics start simultaneously from the

same point and move along two suaight lines,
one with uniform veloci:y?f and the other from

rest with uniform acceleration f’. Let o be the
angle between their directions of motion. The
relative veloeily of the second particle w.r.r. the
first is least alter a time :

74.

75.

Two stones are projecied (rom the top of a diff
h merres high, with the same speed u s0 as ro hit
the ground at the same spot. If one of the stones
is projected horizontally and the other is
projected at an angle € to the horizontal, then
tan € equals :

@ }\J?H (b) 28 J%
u 2
(© 2h J; (Du ‘JZ’?

A body travels a distance s int seconds. Lt starts
from rest and ends at rest. In the first partof the
journey, it moves with constant acceleration [
and in the second part with constant
retarczation r. The value of t is given by:

O Griss G2 [% + 1?] ® “T
: r
(¢} u sin o (dy EEQ{’_E N
/ OVETH @2 )
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() Mo option is cotrect in question paper.
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