MATHEMATICS

1. LetA={xr, v,z u}and B = {a b}. A function f: A — B is selected randomly. The
probability that the function is an onto function is

5 ' Z 1
@ 3 ®) 35 ©F s

2. The shaded region in the figure given is the solution of which of the inequations ?

2

C
,2)
X'e— ' '
—X
/(—3,1 .(7,0\
. Y'
(A)'J/c+y27,2x—3y+620,x20,y20
/(B)‘ X+ty<7,2x-3y+6<0,x20,y>0
©) x+y$7,2x—3y+620,x20,y20
(D) x+y27,2x—3y+650,x20,y20

3. IfA agd B are events such that P(A) =%

1o
, P(A/B) = 7 and P(B/A) = % then P(B) is
) 2 7 1 |
2% ®) 5

probability that toss results i el
. - esults in heads ig D’ then the valye ofnis
(B) 10 (C) 5 (D)
6
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Bl and (1] I (
Saw o Bpu ~

. sin? 1
sin2 14°  sin? 66o tan21 f: s, SiR6
5.  The value of | sin?66° tan135 s"12 6° tan 13
tan 135° sin?14° sin”6 auc e
is (D)0
A) 1 (B) 2 © -t &) 1
1+i 2(1+3i 6 M)i
6.  The modulus of the complex number (2-6i)(2-20) } o (2-6i)
i D
-4 = 1
1 V2 o D) 7 A T
@7 ® - /( 32 ) \2 N
7. Given that a, b and x are real numbers and a <b,x <0 then kbW
: 8. .-b '
P b . a_b a_b a
wy2<l ®) 5 <> gl > D) ;= ) 2
8. Ten chaxrs are numbered as 1'to 10. Three women and two men w1sh to occupy one chau 8. : e
“*each. First the women choose the chairs marked 1°to 6 then the men choose the chalrs from %085
the remaining. The number of possible ways is . g | Boue
| ( A) 5, k9P, (B) & ‘C, (C) 6C X 4C d (D) P, x P (A)"
9.' Which of the followmg is an empty set ? : 3 i i ; 9 o
(A) {r:x2-9=0, x e R} (B) {x:x*=x+2,xeR} (A)
(C) {x:22-1=0,x e R} (D) {x:x>+1=0,x € R} ©)
10. Iff(x) = ax + b, where a and b are .integers, f(—1) = -5 and. f(3) = 3 then a and b are . 10. as
respectively ‘ i ‘
; i W
(A) 0,2 (B) 3, 3. C)-3,-1 - (D) 2 —3 { (A
A fo K
il “Thevalue Ofelogw tan 1°+!og10tan2°+log|0tan 3°+ ... +logy tan 89° § " ‘ } ) 1 e\
A = B) | § &
| /(A) 3 (B) © o (D) 3 (
ﬁ Qa - b -5 Space For Rough Work s #53
g >y
I (3)“’b 3K4b=-5 3( ) O'X-‘b: .5 er\\\\ r..\ ‘:‘
+b: \3 aN ¥ ; §
-0 4 - =5 S 1) {l,‘,3 Lo +er 3 (1(”‘\ ¢ T
- b = 5 \J . ;ﬁ/ v
t) & pntB® 5 S A2/ b : ‘
- | 2 5/2 ks 5 ’5 e "’J :*b . A‘:/{.«!J \\\!»f 3 M (!
A3 yia - / -owkp =7, Sl YA ¥ A : anencany' M
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| _ : = 3. Its y-int is .
12. A line passes through (2, 2) and is perpendicular to the line 3x+Yy Its y-intercept ig 2 @
4 o) 3 .
A) 1 B) 5 _,(C) 3 D) 3 y-¢
(A
13. The distance between the foci of a hyperbola is 16 and its eccentricity is \ﬁ Ifs €quation jg
: ' 3 WXy A et
(A) 2¢2-3y2=7 (B) y2-x2=32 /(c) x2—y2=32 D) i %: 1 : 13. ff
g s A
. sin(2+x)—sin (2 - F o
14. It‘x li',no ) g Sin (2 - x) = A cos B, then the values of A and B respectively are
A21 . B (©¥3,2° D12 W g
. x -
T [y vt oy ionof (x2+ 1) rh Yy
15 n and the pn dle term in the expansion of (xz + ;) is 924 x5, then n is equal to

A) 12 ®) 8 ' s ' -
(A) ‘ (B) 8 | © 10 -_ - (Dy14 : 15. (J
‘ ‘ A : I &

|
16. n" term of the series | (

|

3.5 1 !

1 4% 7t22 72 += 7 +.

@yl \(B) an+l D, BT | s

m . = = 2n+1 ;

0 mt  O% B
4, 17. 1 (-+-) (- noa.n .
{J TPlgTrA; Toptiptg)are in AP, thenp,q,r |
(A) arein AP, . '
N (B) are not in G.p,
© are not in A.P. ‘ L § ;
(D) are in G.p. ' | i

i w .
%, St212), < ug (2 -n) Space For Rough Work
“So(2n) 4 Sin (5.)
A-3

2 8 .' i :
(IMO0520Kk20Y M M |
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(x)— 2 then gofis

3x2-5
(D)m

:R—>Rbyg
18.- Letf:R—)Rbedeﬁnedbyf(x)=3x2-5andg.R y

3x2 C ——-—35—'——_'_
(B) mz—'__i' © 9xt —30x% +26

3x2
(A) 77274
19. Let the relation R be defined in N by aRb if 3a * 2b 27 then R is
@) {(1712), 3,9 5,6 (7,3), 4, 0} |
(B) A(2, 1), (9,3), (6,5, (3, )}
(€) {(1,12),(3,9),(5,6), (7, 3)}

o {05 am.69.69.09)

20. Let f{x) = sin 2x + cos 2x and g(x) = Jc_2 — 1, then g(f(x)) is invertible in the domain
@) xe [’7" g] (B) x e [0, ;ﬂ . (©xe [—T ﬂ D) x € [? g]

21. The contrapositive of the statement

{ - “If two lines do not intersect in the same plane then they are parallel.” is

" (A) Iftwo lines are not parallel then fhey do not intersect in the same plané.
(B) Iftwo lines are parallel then they do not intersect i in the same plane.

AC) If two lines are not para‘fe] then they intersect in the same plane,

(D) Iftwo lines are parallel then they intersect in the same plane,.

22. The mean of 100 observatxons is 50 and thelr standard deviation is 5. Then the sum of

- squares of all observations is

(A) 250000 (B) 255000 (C) 50000 (D) 252500

23. ‘f: R-—)Randg [0, 00)—+Raredefnedbyf(x)

= x2 and g(x) = \/} Which one of the
following is not true ? '

@) (o) =2 ®feo)(-0)=2  (C) (gof) (4)=4 (D) tfog) (1) = 4

S}o? g(ﬁﬂ Space For Rough Work 3 ‘ v X/ 21
322-5) ‘ a2 S g
( 1 ) . q+ \g: (7 i —,\4— 3
g [
S - 15412 « a7 ] '
3n?-5 S ____%2&.1._'_'..'-'”3.._ S i B T
S  OnMengy | R A Rl
A-3 (S)ﬂ“ S\) 4' H X2 2

£odmy (1M0520K23) M
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18.

19.

20.

21.

22,

23.

(A)

(A)
B)
©

D)

1(¢
=

(4

M (n
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24.

25.

26.

27.

28.

29,

30.

' 2
@ o . ®) -2

A = A then A2+ B?=
(D) 2 AB

B
If A and B are two matrices such that AB=Band e
(A) AB (B) 2BA (C)
2§ 1to
= [ 2-k 2 ] is singular matrix, then the value of Sk —k*1s equa
IfA= R - ’ .

; "6 ©) 4
(A) -4 /QB)
The &ea of a triangle with vertices (= 3, 0), (3, 0) and (0, k) is 9 sq. units, thegvalue ofkis
(A) 6 _(B)'3 ©) 9 (D) -
1 a a2 1 &= 1
IfA=|1 b b2 | and A= bc ca ab | then
1 ¢ ¢? a b ¢ .
(A) A #4 (B) A, =—A ©) A=A (D) A, =3A

. 2a (1=8%)
If sm"_ (l +a2)+cos 1(1 +a2) = tan _1(1-_ 2

22l ©0 ™3

The value of
) - . + + . v =
o [\] 1 —sinx +4/1+sin xJ e, ( 0. E)

'\/1—smx '\/1+51'

is

@3 = @ -3 ©3 ®3-n

3] 4] S Jom e
x| 5 [ +y sl =| s then the value of x and y are
' (B)x=—4,y=3

2x ) where a, x e (0, 1) then the value of x is

(4) x=-4,y=-3
©) x=4,y=3 D) x=4,y=-3
-1t ' Space For Rough Work : :
g . o 24 (),v,) [ g =12)
e (69 4 (HE)— A ' b -2 =3¢ +kl
g ‘ '\. 3 : - .—5[( ) )
: | g 2 IR . ’ 3 A
e L 4 6 Ge.pd
i ) °> ° ’3 2 : : g
(1IM0520K23) M

r";"c./r lfi-o)ln
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28.

29.

- 30.
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_L_ then the point of

discontinuity of the composite function
31, If the function is flx) = ;42 ‘ #

y = f{f{x)) is 5 5
=2 D) 3
1 o) -
(A) % . (B) 3 © 72

dy) .
32, Ify=asinx+b cos.x, then y? +(’&_¥) is 2
(B) constant

(A) function of x and y
(D) function of y

(C) function of x

n(nz-— 1)x2+n(n—l;(n—-_21x3+

33, Iffx)=1+nx+ vre +x0 then £7(1) = |
(A) ’h(n -12n (B)’ 2n-1 (©) (n-1)27"1 (D) n(n- )2
1 tana2 _ <&
34. IfA—I___mw2 Y ]andABmuhenB-_
J(Aj cos2a/2-1 (B) sin? a/2 A | (©) cos2 /2 - AT (D) CQSz q/z X
' . qf 2x e 2% d
R L i ¢ A |

36. The function f{x) = cot x is discontinuous on every point of ih

| e set
(A) {x=(zn+ 1)§;néz} |

(B) {x = nz_r:,n E-‘Z}

C) {x=nm; '
© {x.nn-,neZ} (D) {x=2nm;n e 7}

¢

32. )

33.

34.

35,

36

% : Space For Rough Work 20 hes) -
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xz ﬁ— 1. When the rate of change
37. A particle moves along the curve 7 6

is “
that of its ordinate, then the quadrant in wh:ch the partchlIeI lies ——— .
(A) lor IV ' (B) MorIII ©lor

rest distance is
(3, 2) wants to shoot down the jet when it is nearest to him. Then the nea

(A)/Z/umts (B) -\/§ units © -\/— units (D) \fé units
‘/l_(ﬁ-
2% f SJ_ 7 10-x . ‘ -
@) 4 ®) 3 os D) 6

40. f\/cosecx-—sinxdx= : .

| sin x
(A) 24/sinx+C /(By‘\/siin;-’-c "y © \/sinx-l-“C " (D) E-%—C

_ : \ 1
41. Iff(x) and g(x) are two functlons with g(x) = x— and fog (x) x3 - 3 then f'(x)=

(A)x‘xZ ' (3)1_3%: ‘”,.-_(C)3_x‘2+73 ‘_.‘_/(9)34’“?4?-

42. A circular plate of radius 5 cm is heated. Due to ex’pénsion, its radius increases at the rate of

0.05 cm/sec. The rate at which its area is increasing when the radius is 5.2 cm is

(A) 5.057 cm¥sec _(B)0.52 n cm?/sec
(C) 52n cm¥sec. (D) 27.4 n cm¥sec

. : . | 3
43. The distance ‘s’ in meters travelled by a partlcle m ‘t’ seconds is given by s = ;3— - 18t + 2,

-3
The acceleration when the partlcle comes to rest is

(AY 12 m%/sec. )K)/ 18 m?/sec. ©) 3 mZ/sec.

% . | Space For Rough Work

(D) 10 mzlsec,

it (1M0520K23) M

of abscissa is 4 times’

oldier is placed at’
38, An enemy fighter jet is flying along the curve given by y = 2+2.As

o

T

ot o A
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tan x gl i
44 ._.‘_x..——-——-dx== 2
* sec x + cosecx

) . « ) 2/4 .
_ (D) 1?4
S g 1P e
(A) n/2 . (B) w2 (C)-n,/ i
’ 45
45. f\/5-2x+x2dr= |
(A) x—;-l\/5+2x+x2+21og|(x—1)+m|+c' NE
‘ 93)/‘5—;—1 V5-2x+a2+2log|(x-1)+5-2x+22[+C AL
© 52t e+ 2log| G +EF 25| +C T E
D) F\5-2x+x+dlog|(x+ )+x?—2x+5|+C 1
, ‘ ; ?
§ 1 * - _v . : ; . .
35 f1+3 sin®x + 8 cos?x de=, ‘ Lo Ik ¢ p UK ‘ 4
] (2tanx ‘ » )
(&) §tant (22 Lyg Qv - (B) (2 “3‘“’,‘} e
1 d : *
©) gtgn“ Q2 tagx)fC P ol Y(D)‘ tan~! (2 tgn‘ )-+
0 .
47. f(x3+3x2+3x+3+'(x+l)cos(x+1))dx= . ‘
) e He ¥ te wat 4
(4) 4 = | BT, - |
, ot o D)3 -~ 4 )
% ' e Space For Rough WN
18.

- (1IM0520K23) M
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48. The degree of the differential equation

@ (B

(D) 3
5 (C) 6
A) 1 ® }

: ' .|
49. Ifl; + B’I - I;‘- E’ then | ther at 60°.
(A) & and b are coincident . (B) Inclined to each 0
a an :

7 and b are parallel.
jC)‘ @ and b are perpendicular. (D) a and b are p |

N AA
50, . The component of | in the direction of'the vector i + j + 2kis

‘ " 6

51._ In the interval (0, n/2), area lying between the curves y = tan x and y = cot x and the X-axis
is :
,(AT4 log 2 sq. units

" ®) log 2 sq. units
(C) 3log 2 sq. units

(D) 2 log 2 sq. uni;s '

52. The area of the region bounded by the line y =x + 1, and the ]mes x=3andx=5is .
(A) 2 $q. units « (B) 7 sq. units

; : v A T
(C) 10sq. units (D) 2 59. units

If a curve Passes through the poin

t(1, 1) and at any point
the slope of its tangent and X ¢co

-ordinate of the point is
point, then the curve also passes through the point

WLy @50 © 2,2

: D) 3,0)

€qual to the y co-ordinate of the

\ﬁ‘w-ﬁ’-& At
. e A
A-3 .l ' ‘

20

— - (IMO0520K23) M
\P2

(*, y) on the durve, the product of

_ AP -~

48.

49.

50.

5L

52.

.
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60,

54, The Icngth of perpendicular drawn from the pOIﬂt Gs

(A) \/_

(B) /53

(C) 3x=2y+62-27=0

+3
56.  The point of intersection of the line x + 1 =L—=

is

(A) (21 65 . 4) ;

57. If(2,3,

plane is

~1) is the foot of the perpendicular from (4, 2, 1) to a plane, then the equation of th,
(A) 2x-

y+2z =0

(B) (2,6,4)

C) 2x-y+2z+1=9¢

8. [3x8f +

e i et
_1,11)tothelmez’ 3 e

() V66

. g it _2 and (3, ]., 7) is
55.  The equation of the plane through the points (2, 1, 0), (3, 2, ) ‘
(A) 6x-3y+2z-7=0

(D) V29

B) 7x-9y-2z-5=0
(D) 2x -3y +42-27=0

=2 yith the plane 3x + 4y + 571y
3 - |
© 26-4 D C-6-4

(B) 2x+y+2z-5=0.
(D) 2x+y+2z—1=0

|2 b] ‘-144and’ I 4then [8]is equal to-
(A) 8 - (B4 ©) 12
59. If3+2b+3 ¢=Oand '
(axb) (ch) (ch) l(bxg)
then the value of } i is equaI to :
(A) 4 (B) 6 © 2
If a line makes an angle of &
: T : g
@3 z %
2 B) 4 i

, o

B e

. 9)/37

2

lLL\!T-"’Ly-'g

S

M (1M0520K23) M
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57.

58.

59.

3,
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