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PART : MATHEMATICS|

1. It 30.39Cq + 29.30C1 + _....... + 1.39Cz¢ = n.2m where m is a natural number and greatest common divisor
of n, 2 is 1, then the value of (n + m) is
(1) 45 (2) 50 (3) 60 (4)75
Ans. (1)
Sol. (1 +x)P°=3%0Co+3Cy x + 0C2 %2+ 30Cax? + .......... +30Csox ¥
Differentiate w.r.t x
= 30(1 + %)% =30C; + 30Cy. 2x + __.... + 30.39C50 x?°
Put x =1
=30 x229-30C,; 4+30C;, 2 # ........ + 303 °Cxp

= 15 %230 = 30.3%Cy + 29.30C, + ._.... + 1. ¥0Czg




son=15
m = 30 because ged (15,2) =1
so(n+m)=15+30=45

2. Consider a cubic equation x>— 2x2+ 2x — 1 = 0, then the sum of 162" powers of its roots is
(1)3 ()5 ®7 (4)6
Ans. (3)

Sol. x¥-2x2+2x-1=0
(x-1) (x®-x+1)=0
X=1,X=—w,X=—w?
1182 4 (—) 182 + (—?)162
1 + [1)1621' [ll324

1+1+1=3
3. The value of ﬂein 2x|dxis
0
Ans. (2)

T o 2
Sol. _ﬂsﬁ n2xdx= 2 fsin 2xdx (using property jaf(x)dx :2? f(x)dx, where f(2a — x) = f(x))
s 0 0 0
= (—cos2x) &2 =2

4. The number of 7 digit numbers which are formed by using the digits 1, 2, 3 only and the sum of its digits

is 10, is
(1)77 (2) 35 (3) 42 (4) 82
Ans. (1)
Sol.  There are two possibilities
Case-l
7!
1,1,'9,1,1,2, 3= 5 =42
Case -ll
7!
1,1,1,14,2;2,2=—— =35
413!

Total 42+35=77
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5. A is symmetric square matrix of second order with integer entries such that trace of A2 is 1, then the
number of such matrices A is -
(1 (2)2 (33 (4)4
Ans. (4)

— {a b}:.p@:[a b} [a b]
o j5 b fel=libine
7{a2+b2 ab+bc]

" |labsbe b?+c?

aZ+ 2 +c?2=1

= case - |

a=+1,b=0,c=0

case -1l

a=0,b=0,¢c=%1

total four matrices

6. Ifaseries S=1+ % 4 12 % ;—2 + ...........{upto infinite terms) is given, then the value of S is
13 15 17
1) = 9y 3) — 4) 1
= 1By @ 7 (4)
Ans. (1)
2 7 12 :
Sol. S:1+§ +? +? Y (i)
S IR (ii)
- B oy A
2 _ 15 &
3 = S



na
w
©f =

k. 5 A
3
L7
28 4 32 13
SR s || e
3372 | 4
3
T Area bounded by curve y=||x—1|-2| and x axis is
Ans. (4)
Sol.
y = lx=112|
(1.2)
(-1,0) (3,0)
1 ;
A= 2 x4 x 2 =4 sg. unit
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ni2 5
& [i]d
S 14+3*
(1) w4 (2) 2n (3) 4n (4) /2
Ans. (1)
=2 > " 5
Sol. I - J' (‘"fs :(]dx (using property [ f(x)dx = | (f(x) + f(-x))dx)
g3 7 g

=2
I= | cos®xdx
0

=21+ Cos2x T

wil
9. If 3sinx + 4cosx = k + 1, then the number of possible integral values of k is

(1)9 (2) 10 (3) 11 (4) 12
Ans. (3)
Sol. -5 < 3sinx + 4cosx £5

-5<k+1 <5

H=<k=4

k=-6,-5,-4,-3,-2,-1,0,1,2,3,4
= 11 integral values of k

100 N
10. The value of Z Ie"'["]dx is (where [*] denotes greatest integer function)
n=1 n-1
Ans. (1) 100(e+1) 5(2) 100(e-1) (3) 99 (e-1) (4) 100(1-e)
Ans. (2)
100 1 1
Sol. - J'e"‘}dhmnj'e“}dx y moj'e"dx: 100(e—1) Ans.
0 0 i
11. A fair coin is tossed a fixed number of times and probability of getting 7 heads is equal to probability of
getting 9 heads. Then the probability of getting 2 heads.
15 15 15
(1) F (2) F (3) F (4) None of these

Ans. (1)
Sol. Let coin is tossed n times

(g g

1 n 1 n
nCT(‘éJ =N CQ[EJ ﬂnC? :an =n=16



1R 1y
w6 (1Y (D) 16 il

o) 2] ef3)
15

=2
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12 A ftriangle is formed using three linesx + 2y = 3, x =y, 2x+ y = 6. Then this triangle is.

(1) equilateral (2) Isosceles (3) Right angle triangle (4) None of these
Ans. (2)
Sol.
A(3,0)
Xx+2y=3 2x+y=6
B c
(1,1) X=y (2.2)
AB=E ;BC=+2 ;AC= B
AB = AC
= Triangle is isosceles
w (1—x)n 2
13. In expansion [tx’5 + 1 ] ¥ xe (0,1), then the greatest value of term which is independent of t is
10! 10! 2 10! 2 10!
1) — 2 B)——— ———
i 3(517 ( g (51f “ A (51f

Ans. (4)

)
y
Sol.  Tri = 109G, (tx5)10r [{1 *Xl i
t

glo=rf 10— ’
=1D CrT X S {1*){}10

For the term Independent of t
So 10-2r=0

. Te will be independent of t

SoTe=10Cs x (1-x)12
Now let f(x) = x(1—x)'"2

V3(5!f
I

1 x 2
=0=(1-x)12 —= _i5
F()=0= (10! -5 > x =2

¥
2 2?2
.. greatest term independent to 't' 76:1005[5 J[1 —5]

2 10
Te= m@
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2[\@ sin[g + hJ —cos{g + hﬂ

14. Evaluate lim
n0 hlv'3 sinh-—cosh |
—4 4
1) —4 2) = 3) 4 4) =
(1) (2) = (3 4) 7
Ans. (1)
2x2 ﬁsin Z+h —lcos Tih
2 6 2 6
sol. lim =
10 h[v'3 sinh- cosh)
: 4[Sin[lsr+hjcosl€;—s’nlgcos[%Jth
= lim —
n>0 hl3 sinh- cosh |
; 4sinh
= lim——or
n—0 hixra sinh-cosh)
0 1
= lim——==—4
h—s (_1]
15. It & and b are perpendicular vectors, then éx(éx(éx(éxﬁ)))is equal to
1 5 3 ﬁ
(10 @ 3lal*b @ |4 O
Ans. (3)
sol. éx(ﬁxﬁ]
=(ab)d-laPb
- %

= —dx(@x(|a[ b)=d’(@x(dxD))
=’
=14

16. A circle circumscribing a A BQP and passing through origin such that OA = 1 and OB = 13. Then the
the area of APQB , in which OB L PQ is

p

Q

(1) 242 @) 122 (3)243 (4) 243
Ans. (3)
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Now OB = 13, OA = 1,0B L PQ
OA.AB = AP.AQ (but AP = AQ)

= AP =23
Area of A POB = AP.AB = 2443

. - -
17. I an X, o8 X 30 ¥ then the value of cos (iJ is
a b c a+b
1_y? 2 1+y2 2
(1 —% @ —%5 (3 L @ Y
1+y 1+y 1-y 1-y



AllS. (W)
Sol. Letsin'x=8

A gy
cosx=>-8,
=y 1
New 2 R
a b c
n
6 g8
a b
an
bo=—-a0
= 2 al
a
b=—
a+ B
Now cos[—] = cos(— x 29)
+b n
= COS (E 9}
a
-1
E :tan—yz,c_e :Ian“y
a (& a
1=y
=cos2tan'y)=—L
[ 3") e
4
18. It y(x) :% —5x® +18x% —19x , then the ordered pair (x,y} for which % is maximum, is
X
(1) (2.9) () (1.1) (3) (2.3) (4) (2.2)
Ans. (4)

Sol.  y'=2x%—15x? + 36x-19
y" = 6x2 — 30x + 36
= 6( x-2) (x-3)
¥Y=0=x=2x=3
wy"=12x 30
¥ (2) < 0 — maximum
y" (3)=0
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so, atx =2, ﬂ is maximum
dx

atx=2=y=2
o %) =(2.2)

19. Suppose growth of bacteria increases according to the law of exponential growth. Initially the number of
bacteria was 1000 and bacteria increase by 20% after 2 hours. Then the time when number of bacteria

] s
will become 2000 is — . Find |—= | .

6 In2
] Tt
e
(1) 4 )8 3)16 4)32
Ans. (1)
so. N _cy
dt
1200 2
dN
J' - j' Cat
1000 i}
(InN)iZE0 = Clt)a
1200
i oo
" 000
1 (6
C= 3 In [5]
2000 t
dN
-[ ‘I\T :cht
1000 (1]

1RN2000  ~pgy



VNN g0 = VAL

:In2=—11r{§](’[) Gy 0 i

2 I 6
5
1]2 _(In4)*_,
In2 In2
20. The number of values of x, satisfying the equation is logs (x —1) = logz (x=3).
(10 (2) 1 @3 (4)
Ans. (2)
Sol. %Iogz(x—ﬂ = logz (x-3)

=(x-1) = (x-3)?= x2- 7x +10= 0 = (x-5) (x-2)= 0
x=25

at x=2, given equation is not defined

So number of solution is 1.
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21. If fis real-valued differentiable function satisfying [f(x)-f (y)| < (x—y)?, x, yeR & f(0) = 0, then
(1) f(x)=> 0 ¥vxeR (2) f(x)< 0 vx=R (3) f(x) = 0, vxeR (4) f(x) can take any value
Ans. (4)
Sol. . fis a differentiable function, then
f'(x) = Iim](("'”h =H¥) = |f'(xj = Iim;(x oty
h-0 h h—0 h
; h—x)?
f(x) <|lim &R =X) f'(x) <0
[Pef <lim=—=—=H = [f(x)
[f(x) =0
f (x) is a constant function
- 1(0) =1(1)=0
22, It in an increasing G.P, the sum of second and sixth term is 2—25 and the product of third and fifth term is
25, then the sum of fourth term, sixth term & eight term is
Ans. 35
Sol 1+l SeEN o s (1)
< 2
ta-ts =25
ar?- ar* =25
a8t =25
arf=5 i )
using equation (1) and (2)
ar® |2
ar(t +rf) 5
5r2 = 2+2r*
2r1 -5 +2 =0
1
re = ey
= ) 2

r2=2 [ i %rejected}
(becuase ofincreasing GP)

te + te + ta = ar® +ar® +ar’
=arf (1 + 12+ =5(1+2+4) = 35 Ans.

23. Three planes Py, Pz, Pg, are given 3x + 15y +21z = 9, 2x+y-z = 4, 2x+10y+14z =% respectively then

which of the following is correct.

(1) Py is parallel to P2 (2) Pz is parallel to P3
(3) P1is parallel to Ps (4) P1, P2, Ps, are parallel to one another
Ans. (3)

Sol. For parallel planes



a _b_o
a; by ¢
so plane Pi and P3 are parallel
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(a+(a+2) (@a+2) 1

24. The value of determinant A = [(a+2)(a+3) (a+3) is equal to
(@a+3)(a+4) (a+4)
1)-2 2)(a+1){a+2)(a+3) (3)0 4)a+2)(a+3)(a+4)
Ans. (1)
Sol. Rz 2 R2—Ri, Rs - Rs—HRi
(a+1)(@a+2) a+2 1
2(a+2) 1 0

(a+3)(a+4)-(a+1)(@a+2) 2

2a+2x2-{a+3fa+4)-(a+1a+2)
4(a+2)-{a? +7a+12-(a% +3a+ 2}

4a+8—(4a +10)
4a+8-4a-10
=-2

25, The number of solution(s) of J3cos?x = (\IE - 1)(:05:( +1,xe [Dg} is

Ans. 01

Sol. Jacoszx—(\@—‘t)cosx—ho
V3cos? x—V3cosx+cosx—1=0
(u@ cosx+1}cosx—1):0

COoSX =;.| 1

Jg!
cosx=1=x=0
Number of solution is 1
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