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MATHEMATICS

Q.1 ThesetA={x:xeR,x*=16and 2x =6} equals
(A)o (B) {14, 3, 4} ©) {3} (D) {4}
Q.2 IfA={x:x=4n+1,n<5neN}andB {3n:n<8,neN},thenA-(A-B)is:
(A) {9,213 (B) {9, 12} (©) {6, 12} (D) {6,21}
Q.3 Number of integers in the range of the function f(x) = cos*x + 3 sin’x will be
A1l (B)2 ©)3 (D)0
Q.4  LetRbethereal line. Consider the following subsets of the plane R x R
S={xy):y=x+1land 0<x<2}
T={(x,y):x—yisaninteger}
Which one of the following is true?
(A) Tis an equivalence relation on R but S is not
(B) Neither S nor T is an equivalence relation on R
(C) Both S and T are equivalence relations on R
(D) Sis an equivalence relation on R but T is not
Q.5  The value of expression
4 437 457 47
cos’ ¢ + cos P +cos P + cos g IS equal to
1 3 1 3
(A) 5 (B) 5 © 5 (D) 5
Q.6 Ifaandb are positive integer such that N = (a + ib)* — 107i, is a positive integer. Then the value of N, is
(wherei= /27)
(A) 190 (B) 198 (C)200 (D) 298
Q.7  Total number of words that can be formed using all letters of the word "BRIJESH" that neither begins with
'T' nor ends with 'B' is
(A) 4920 (B) 4800 (C) 3600 (D)3720
Q8 If'C = 9Cy + 9Cy7 thenx +y is equal to (x = y)
(A)S5 (B)9 (©) 10 (D) 13
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Q.9  The value of the expression
1:2:4+2-4-8+......+n-2n-4n |?
1-3:942-6-18+........ +n-3n-9n) °’
1 2 4 8

(A) 3 B) 3 © 3 (D) 5
Q.10 Focus and directix of the parabola x> =—8ay are

(A) (0,—2a)andy=2a (B) (0,2a) and y =—2a

(C)(2a,0)and x =—2a (D) (2a,0) and x =2a
Q.11 The distance between the lines 3x + 4y =9 and 6x + 8y =151s

(A)3/2 (B)3/10 )6 (D) None of these
Q.12 Ifthepoints (-1, 3,2), (-4, 2,-2) and (5, 5, 1) are collinear, then A =

(A)-10 B)5 (C)-5 (D) 10
Q.13 lim(x+2)5/3 _(a+2)5/3 _

X—a X —_ a

@) @2 ®)2@)” () 2 (D) 3a"
Q.14 The median of a set of 9 distinct observations is 20.5. If each of the largest 4 observations of the set is

increased by 2, then the median of the new set

(A) is decreased by 2

(B) is two times the original median

(C) remains the same as that of the original set

(D) in increased by 2
Q.15 Range of'the function f(x) = X2 TX+2 ;xeR is

X" +x+1
(A)(1,) (B) (1, 11/7] (©)(1,7/3] (D) (1, 7/5]
- o 1+x2

Q.16 The domain set of definition of the function f(x) = V¢0s (sinx) +sin (Z—:J is

(A)—1<x<1 B)x=>1 OC)x<1 (D)x==+1
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Q.17

Q.18

Q.19

If Ais a square matrix such that

4 0 0

A-(adjA)=|0 4 0],thenthe value of M is equal to
00 4 ladj A |
(A)1 (B)4 (C) 16 (D) 64
cos (B+¢) —sin (0+¢) cos2¢
The determinant | sin® cosf sing | is:
—cosf sin® cosd
(A) O (B) independent of 6
(C) independent of ¢ (D) independent of 6 & ¢ both

The value of p and q for which the function

sm(p+1)x+smx’ < <0
X
f(x)= q, x=0
— x>0

3/2
X

is continuous forall x in R, is

5 1 -3 1 1 3 1 -3
Ap=5.9a=5 Bp=75.,9=7 Op=75.9=5 DO)p=35.9=
1
X, when0<x<—
2
Q20 Iff(x)=| I whenx=— then
1-x when l <x<l1
2
(A) lilrg f(x)=2 (B) lilr/r;f(x):z
. . 1 . . 1
(C) f(x) is continuous at x = 5 (D) f(x) is discontinuous at x = 5
SPACE FOR ROUGH WORK
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Q.21

Q.22

Q.23

The radius of aright circular cylinder increases at the rate of 0.1 cm/min, and the height decreases at the rate
of 0.2 cm/min. The rate of change of the volume of the cylinder, in cm?/min, when the radius is 2 cm and the
heightis 3 cmis

8n 3n 21
(A)-2n B)- ©-% D)<
i(cotzx—lJ_
dx\ cot’x +1
(A)—sin2x (B) 2sin 2x (C) 2 cos 2x (D)2 sin 2x
x’+x°-10x -1<x<0
Let f(x)= sin X 0<x<”
2
1+cosx ESXSTE
2

then for f(x) which of the following is not TRUE?

T

(A) absolute maximum value at x =—1 (B) local minimum at x = 5

T
(C) absolute minimum value atx =0, « (D) local maximum atx = )

2n

dx a
Q.24 Ifthe value of the definite integral I > 5 >—=—_ where a and b are coprime then value
) Sin” x+(2008)" -cos“x b
of(a+b),is
(A)1005 (B) 1010 (C) 1000 (D) 1020
Q.25 If 7 and p are two orthogonal vectors of equal magnitude such that | 3d+4b | + | 43-3b | =20,
then the value of | (@xb)xa | is equal to
(A) 16 (B)8 ©)4 (D)2
SPACE FOR ROUGH WORK
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Q.26 Areaenclosed by the curve y=xe™ and the x-axis, is
(A)1 (B)2 ©) 4 (D)6

Q.27 The solution of the differential equation, e*(x + 1)dx + (ye¥ — xe*)dy = 0 with initial condition y =0 at

x=0,1s
(A)xeX+2y%e¥=0 (B)2xe*+y%Y=0 (C)xe*—2y%e¥=0 (D)2xe*—y%e¥=0

Q.28 If'[(sin2x—c052x)dx :%sin@x—a)ﬁ-b then

T T
(A)a=2.b=0 (B) a=—3.6=0

(C) a= %t,b = any constant (D) a= —%c,b = any constant

Q29 Let a=—i+ 3 +k and b=2i+k, and vector ¢ satisfying the conditions
(i) vector ¢ is coplanar with 3 and b
(ii) vector ¢ is perpendicular to  and
(i) a-c =7.
Find the value of 2|¢ |2 .
(A)38 (B)30 (C) 40 (D)35

Q.30 The shortest distance between the lines

y-3 z-5 y—-1 z-4 .
+ _ — = — = — =
X+2 3 and — x 7 is
J6 5v6

(&)~ (B) =~ ©)5 (D) V6
Q.31 Letthe function f: R — R be defined by f(x) =2x + sin x, X € R. Then fis

(A) One-to-one and onto (B) One-to-one but not onto

(C) Onto but not one-to-one (D) Neither one-to-one nor onto

SPACE FOR ROUGH WORK
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Q.32

A pack of cards has one card missing. Two cards are drawn randomly and are found to be spades. The
probability that the missing card is not a spade, is :

3 52 22 39
(A) (B) 57 ©) 5 (D) 55
5(-8+6i) "

Q.33 If (1+i) =a+10 ‘then (a, b) equals

(A) (15,20) (B) (20, 15) (C) (-15,20) (D) None of these

- 5 T sin” 0 1 ] )
Q.34 Let log,(2sin“26) = — where6 e | 0, ~ | and ———— = _.If b=29where q is rational, then the
4 2 2+cos“® 5
value of qis equal to
A2 B) > 0 D)=

() (B) (© (D)5
Q.35 Ifnumber of arrngements of letters of the word “DHARAMSHALA” taken all at a time so that no two a like

letters appear together, is

(A)@4.5.6°.7) (B)@.5.62.7) (C)@4.5.6~7") (D)@'.5%.6.7"
Q.36 Remainder when (6''—55) is divided by 25, is

(A)1 B)3 ©)5s (D) 11
Q.37 Ifthe n term of geometric progression 5,—%,%,—%, ..... is 10% , then the value of nis

(A) 11 (B) 10 (OF (D)4

3x? +ax+a+1 . :
Q.38 Let L= Lim 5 .If L is finite, then
x>-2  x“4+x-2
4 _

(A)L=§ (B)L=13 (CO)L=-2 (D)L=?
Q.39 Ifthe mean deviation of number

1,1+d,1+24,........ , 1 +100d from their mean is 255, then the value of (10 d) is equal to

(A) 101 (B) 102 (C) 105 (D) 110
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Q.40 Iff:N— Nwheref(x)=x—(-1)* thenf is

(A) one one and into (B) many-one and into
(C) one-one and onto (D) many-one and onto
. . -1 -2 -3 -2 -3 -1 . .
Q.41 If the straight lines XT = YT = ZT and = 3 - YT = ZT intersect at a point
(kis an integer), then acute angle between lines, is
A3 B) % (C) cos” '3 (D) cos™'3
Q.42 If cosec!'x+sec! x>+ g =0 is satisfied by x = athen sin"'a.—cosla isequal to

() - ®) -2 (©)0 )2

2 21 -X -y z 8 0 O
Q43 LetA=[2 5 2|andB=| 0 'y 2z|wherex,y,ze R.IFBTAB=|0 27 0 | then the
1 2 2 X -y z 0 0 42

number of ordered triplet (x, y, ) is

(A)2 (B)6 ©)8 (D)9
a b ao+b
Q.44 Thedeterminant| b ¢ ba+c|=0,ifa,b,carein
200+b ba+c 0
(A)A.P. (B)GP. (C)H.P. (D) None of these

Q45 Letf(x)=|x|sinx+|x?—r?|cos x, then number of points  where y = f(x) is not
differentiable is/are
(A0 B)1 ©)2 (D)3

*+b; x<0 o
Q.46 Iff(x)= {ax 2+ X o Possesses derivativeatx=0, then
X >

X5

(A)a=0,b=0 (B)a>0,b=0 (C)aeR,b=0 (D) None of these

SPACE FOR ROUGH WORK
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Q.47

— cos(sin x2 _ =Yy
If'y = cos(sin x*),then at x >3

(A)—2 (B)2 (C) —2\@ (D)0

Q.48 Theradiusofacylinderisincreasing at the rate of 3 m/s and its altitude is decreasing at the rate of 4 m/s. The rate
of change of volume, when radius is 4 m and altitude is 6m, is
(A) 80r mi/s (B) 144x m3/s (C) 208 m¥/s (D) 64 m3/s
Q.49 A function f'satisfying f’ (sinx) = cos? x for all x and f{0)=11s:
3 3
X x> 2
A)f(xX)=x+——— BYf(x)=—+—
(A 09 =x+ 7~ (B fx) ="+
3 3
x” 1 x” 1
Ofx)=x-—+—= D) f(x)=+/x — —+—
©f=x-T+2 D))= - 5+
f dx
Q.50 The value of _lw—lm is
T
(4)0 ®) 5
©) 2n (D) cannot be determined
NE)
1 jd_x -
Q5 JI+x +/x
(A)§(1 +x)" —%W +c
B 3 1+x)7" +§x2/3 +c
(®) %(H x)y2 +%x3/2 +c
(D) %(1+ x)"” —éx” +c
SPACE FOR ROUGH WORK
A1 2M0025K 9



X =

—d
Q 52 I \/ x2+1
1 10g\/1+X2+X\/5+C |\/1+X —\/_|
(A) NN TN ) (B) 2\/7 |\/1+x +\/—|
1 o NIES'S —x\/z te
©) NG g i x2 (D) None of these
-7 T
Q.53 The area bounded by the x-axis and the part of graph of y =cos x between x = 3 and x = ) is
-7
separated into two regions by the line x =k. Ifthe area of the region for B3 < x < k isthree times the
area of the region for k < x< EX ,then k is equal to
A)arcssin| - B : C) = D) ~
(A) arc sin 2 (B) arc sin 3 ( )6 (D) 3
Q.54 Ifthe curve satisfying the equation (x*+ y?)dy =xy dx and passing through points (1, 1) and (k, Je ) ,then
the value of k?/e is equal to
(A4 (B)2 (©)5 (D)3
Q55 Leta=i+2j+ak,b=31-5-Ak,d - ¢=7,2b-¢+43=0,4 x Then\a b\ is equal to
(A)8 B)6 )4 (D) 10
Q.56 Ifthe position vectors of the vertices A, B, C of a triangle ABC are 7j+10k,—i+6j+6k and —4i+9j+6k
respectively, the triangle is
(A) Equilateral (B) Isosceles
(C) Scalene (D) Right angled and isosceles also
SPACE FOR ROUGH WORK
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Q.57

Q.58

Q.59

Q.60

. . -2 -1 1 . . .
The line L given by = 5 - yb =2 : passes through the point (1, 2, 3). Another line K is parallel to

: . +2 -3 +4
line L and has the equation X = y—°_z

. The distance between line L and K, is

2 d
(A)5 (B) 6
©) 7142 (D) 343

The shortest distance of the point (a, b, ¢) from the x-axis is

(A) ,/(az +b2) (B) ,/(bz +cz)
(© e +) ©) @)

A single letter is selected at random from the word “PROBABILITY”. The probability that the selected
letter is a vowel is

2 3
(A) B) 7
4
©) (D)0
Two cards are dealt one by one without replacement from a well shuffled pack of 52 playing cards. Let
A : denotes the event that not more than 1 face card is drawn and

B : denotes the event that the second card is not a face card.
If P (A) =p, and P (B) = p,, then

(A) 13p, = 17p, (B) 17p, =21p,
(C) 21p, = 17p, (D) 17p, = 13p,
SPACE FOR ROUGH WORK
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