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PART : MATHEMATICS

1. If matrix p = F ﬂ , then the matrix P%0 is equal to
2
1 0 1 0 1 0 1 1
@) {50 J @) {25 1} ®) {75 J ) {25 o}
Ans. (2)
1 01 O
S
1 01 O
-2l
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Similarly

1 0
50 _
P® =50
2
< [
pse —
{251}

2. If the first sample A of 100 items has the mean 15 and standard deviation 3 and second sample B has
150 items. If the combined mean and standard deviation of items of both the sample is 15.6 and
J13.44 . Then the standard deviation of items of sample B is :

Ans. (4)
Sol. Combined mean = 15.6
15.6 100x15+150x% X,
250
=X, =16 (mean of sample B)

Combined standard deviation = 13.44
= combined variance (c?) = 13.44

X’
13.44= =— —243.36
250

SSISHAEEA200 eeESOnEncs’ L (1)
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for sample A

)37
9= —-225

= ¥x,” =23400
= 3> x,° = 64200— 23400= 40800
standard deviation of sample B will be

X
~(%, )} = |29890 556 =4 Ans.
N, 150

3. The value of x G[E,EJ for which
4 4
sinX COSX COSX
cosx sinx cosx| =0
COSX COSX Sinx
T TT 7T TT
1) —— 2) —— 3) — 4) —
(1) 2 (2) 3 3) 2 (4) P
Ans. (3)
SinX COSX COSX
Sol. cosx sinx cosx|=0

COSX COSX Sinx

R:1 > R1+R2+ Rs3
SiNnX+2C0SX SinX+2Cc0SX Sinx+2cosx
= COSX sinx COSX =0
COSX COSX sinx

1 1 1
(sinx + 2cosx)cosx sinx cosx|=0
COSX COsX sinx

C2—>C2-C1,C3>C3-Cs

1 0 0
(sinx + 2cosx)cosx sinx —cosx 0 =0
COSX 0 Sinx —cosx

(sinx + 2cosx) (sinx — cosx)? =0

SinX = cosx or SinX = — 2c0sX
tanx =1 or tanx =-2
TT T
eXe|———,
T
X=—
4
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4. i aandb are two vectors such that ‘éx 6‘ =8, |a = 2,‘6‘ =5 , then the value of ‘6.6‘ is :
Q)6 (2) 3 (3) 12 @9

Ans. (1)

Sol. ‘éxﬁ‘ = |é”6‘sin6
8=2x5xsind

sing = & =c0s0 = J_rE = |cose| 43
5 5 5

‘QB‘ = |§.”B“COSG| = 2x5xg= 6

5. If function f(x) : A — B, and g(x) : B — C are defined such that (g(f(x)))* exist then f(x) and g(x) are :
(1) one-one and onto (2) many-one and onto
(3) one-one and into (4) many-one and into

Ans. (1)

Sol.  Clearly g(f(x)) is one-one onto so f(x) and g(x) both are one-one and onto

6. Ifa+b+c=1, ab+bc+ca=2and abc = 3, then the value of a* + b* + c* is:

Ans. 13

Sol. (@a+b+c)=1
=a?+b?2+c?2+2(@b+bc+ca)=1
= a’+hb?2+c2=-3 ... (i)
—ab+hbc+ca=2 ()]
Squaring of equation (ii),
= a?b? + b?c? + c?a? + 2(ab?c + bc?a + ca?b) = 4
= a%b? + b?c? + c?a? + 2abc(a+b +c) =4
= a%h? +b%c?+c?a®+6=4
= a%h? + b%c? + c?a?=-2 ... (i)
Squaring of equation (i),
= a*+b*+c*+2(a%b? + b%c? + c?a?) = 9
Sa*+b*+ct-4=9
—a*+b*+c*=13

10100
7. Which of the following value is just greater than (1+ Wj
(1)2 (2)3 (3)4 45
Ans. (2)

Sol. Let 10100 =

n 2 3
So, (1+ lj =nCo + "C1 (Ej + "C> [lj + "Cs (lj +.....
n n n n
n(n-1) - n(n—-H(n-2) N
2n? 6n°

= (1+Ej >2
n

Also Lim(1+ EJ —e<3.

=1+1+

n—ow n
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8. If a rectangle is inscribed in an equilateral triangle of side 242, then the square of maximum area of
rectangle is:
Ans. (3)
Sol.
A

F
N C
E<— x —>G
Area of rectangle=x.h ... 0]
from ABDE
h = BE tan 60

h.= ﬁZ‘/ET_X)\/E ...... (ii)

So area, A = g (2V2 x=x2)

7

For maxima dA _ —3(2\/5— 2x)=0
dx 2

= X=42

| (&
From (i) h = \/;

Area=x.h= 3

(Area)? =3
X n

9. If the coefficients of x” and x8 in the expansion of (2+ §j are equal then the value of n is :

(1) 53 (2) 54 (3) 55 (4) 56
Ans. (3)

n n r
X X

Sol. 2SR —

(zg)ere(;

1 7
Coefficient of x” = "C7 27, (5]

1 8
Coefficient of x8 = "Cg 2n-8, (gj
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n—-7 n-8
nCy 237 ="Csg 238
="C7.6="Csg
6.n nl

7(n—7)! 8.(n-8)!
=48=n-7=n=55

10. If f(x) = % L and P(x) is a polynomial such that P"(x) is constant and P(3) = 9. If f(x) is continuous
7 Xx=2
at x = 2 then find the value of P(5)
Ans. (39)
Sol. P(x) = K(x=2) (x—B)

i) = I SEEE =R
= K@2-B) =7 ...(1)

and P(3) = K (3-2) (3-B) = 9
K(3—B) =9 .....(2)

Divide equation (1) by (2)

2-p_7_ 5.3
3-p 9 2
So,K=2

Then P(x) = 2(x-2) (x %)

P(5) = 2 x (5-2) x (5%} = 39

11. The number of real solutions of the equation x2 — |x| =12 =0 s :
1o 21 (33 42
Ans. (4)

Sol. [X?-|x|-12=0
[X| = 4, =3 (not possible)
= X|=4=x=%4

.. Number of real solutions = 2
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12. A coin is tossed ntimes. If the probability of getting at least one head is greater than 0.9, then the minimum
value of nis :
(1)3 (25 (3)4 4)2

Ans. (3)

l n
Sol. 1-|=| >09

1n
:>0.1>[—j =n=4

13. Negation of the statement :
“We will play football only if ground is not wet and there is no sunlight” is:
(1) We will play football if ground is wet and there is no sunlight.
(2) We will play football if ground is wet and there is sunlight.
(3) There is no sunlight and ground is not wet and we will not play football.
(4) There is sunlight or ground is wet and we will play football.
Ans. (4)
Sol. p: We will play football.
g: Ground is not wet.
r: There is no sunlight.
Given statementis p — (g Ar)

Negation is pa ~(qAr)
pA(~agv~r)

14. If "Cy+3"C;+5"C, +7"C3 * iennnnnn. till (n + 1) terms, is equal to 2190.101, then the value of 2{”7_1}

(where [.] represents G.I.F.)

(1) 98 (2) 97 (3) 96 (4) 100
Ans. (4)
n
Sol.  "Cy+3"C,+5"Cp 4 T"Cyg * ceveennen. (n+1)terms = ) (2r+1)"C,
r=0

I|\|J
L]
o
4
M=
o

=0 =0
=2n.2m1+2n=(n+ 1).2"
1
15. Evaluate J‘Io{xﬁL x2+1)dx
a

(1o 21 (32 43
Ans. (1)
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Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

1

1= jlog{x+ x2+1)dx
-1

f(x):log( X2+1+xj

f(—x):log( x2+1—xj

=—f(x)
So f(x) is a odd function.

=1=0

If "p, =" p,,, and "c, =" c, ,, then the value of nis :

3)

n-r+1

nC, =" G- =1 =>n+1=2r ... (1)
n! n!

and "Pr="Pr+1p - =
(n-n! (h-r-1!

>n-r=1 . (2)
Solving (1) &(2) n+1=2(n-1) = n=3

100

n

Value of Z{(—l)“ E} is : (Where [.] represent greatest integer function)
n=8

(4)
100 | n
g[(—l) 5}

— [4]+[-4.5] +[5]+[-5.5] +........ [49]+[-49.5] +[50]
-1 -1

— —1x46+50=4

Evaluate cot| -~
24

WD V6-V3+v2-2 @ V6+V/3-v2+2 @) V6+/3+vV2-2 (4) J6+/3+2+2
(4)
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cosd  2cos?0

Sol. coto= —— = _—
sin®@  2sinbcoso

_ 1+cos20
sin26

T
T 1+C°SE LT \/§—1 s \/§+1
= 1z sin—=—+-{& |COS—=—~r"
o=y 1= p

1+@
_ 22 :2\/§+\/§+1

J3-1 V3-1

242

(2\/§+\/§+1X\/§+1)
1 2
2J6 +2J2 +3+4/3 +/3 +1
2
x—k y-2 z-3 Xx+1 y+2 z+3
= = and Lo = = =
1 2 3 3 2 1
1-1 21 (32 (4) -2
Ans. (2)

k+1 2+2 3+3
Sol. 1 2 3 (=0

3 2 1
— (K + 1) (~4) —4(-8) + 6 (2-6) = 0
= (k+1)(-4)=-8
k=1.

:\/E+\/E+\/§+2

19. If two lines L; = are coplanar. Then the value of k is:

20. If y = f(x) is the solution of differential equation xdy = (y + x3cosx)dx and f(x) = 0 then f[%) is:

2 2 2 2
T T T T T T T
1) L 2) L += 3) =+ T ) QL
()4 - ()4 > ()6 7 ()6

ki
6
Ans. (2)

Sol. szcosx dx

X
= Jd(%) = chosx dx

= szsinx+cosx+c
X

=0=0-1+c=c=1

= Yy = X2sinx + Xcosx + X
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21. If three vector i+ |2,bi+ b] . Ciz and aiA+ a] i b|2 are coplanar then

(1) a®2=bc (2)b2=ac (3)c2=ab (4)ab=c
Ans. (2)

1 0 1
Sol. b b ¢/=0

a ab

1(b%2-ac) + 1 (ab—ab) =0 = b%2=ac

22. If ;&37 are two vectors such that |;| =|y|& |%—y|=n|%+y]| , then the angle between ;&37
(1) cos™? [ﬂ) (2 cos—l(nz +21 ] 3) cos—l(n“Llj (4) cos—l[lz_ nzj
1+n 1- n—2 n“+1
Ans. (4)
Sol.  |X—y[=Nn[X+Y]

X2 + y2 —2xy €0S6 = n? (x? + y2 + 2xycos0)
X2 (1+1-2c0s0) = n2 x2 (1+1+2cos0)

2(1-n?) = 2cos6 (n? + 1)

2
cosf= 1=
n?+1
_ =2
0= cos-l[l2 n ]
n°+1
23. If combined equation of line y = p(x) and y = q(x) can be written as (y — p(x)) (y — q(x)) = 0 then angle
bisector of x> — 4xy —5y? =0 s :
(1) x2+3xy+y2=0 (2)x2+3xy—y2=0
(3) x2—3xy +y2=0 (4)x2=3xy-y?=0
Ans. (2)
Sol. Equation of angle bisector of homogeneous equation of pair of straight line ax? + 2hxy + by? is
X2 _y2 ﬁ
a-b h

for x2—4xy —5y2=0
a=1l,h=-2b=-5

so, equation of angle bisector is

Xz_yz zﬁ
1-(=5) =2
x2—y2+3xy=0

so, combined equation of angle bisector is x2 + 3xy —y2 =0
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24, Equation of a circle is Re(z?) + 2(Im(z))?2 + 2Re(z) = 0 where z = x + iy and a line passes through the
vertex of parabola x2 — 6x +y + 13 = 0 and the centre of circle, then y intercept of the line is :
(1) -2 2 -1 (3)2 41
Ans. (2)
Sol. z=(x+1iy)
So, 22 = X2 — y? + i2xy
Now x2—y? + 2y? + 2x = 0
X2+y2+2x=0=centre =(-1,0)and X2 —6x +y +13 =0
(x-3)2 = ~(y+4)
Vertex (3, —4)

0 (x+1) = 4y = —4(x+1)

.. Equation of line is (y—0) =

3+1
X y
X+y+1=0= —1+—1:1
o5 () = 5x+1 D X<2
' CS jox(5+|1—t|)dt  x>2

(1) f(x) is differentiable VxeR
(2) f(x) is continuous at x = 2 but not differentiable at x = 2
(3) f(x) is continuous at x = 2 but not differentiable at x = 1.
(4) f(x) is neither continuous nor differentiable at x = 2.
Ans. (2)
Sol. LHL=Ilim(5x+)=11

X2~

. X 1 2
RHL = I|mI(5+|1—t|)dt - J'(5+(1—t))dt+j(5—(1—t))dt =11
x—2+J0 0 1
f(2) =11
So, f(x) is continuous at x = 2

=5

LHD atx = 2is -9 (5x +1)
dx 2

=6

. d rx
RHD atx = 2 is _I (5+ |1t |)dt
dxJo e

LHD »RHD, So function is not differentiable at x = 2.
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