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PART : MATHEMATICS

1. In an A.P. first term is % and first 30 terms are non-negative such that sum of first
30 terms = (T3,)3, then d is equal to
(where T, is n! term of A.P., and d is the common difference of A.P.)
OF @) 34 @)=

Ans. (2)

Sol. a==":S5 = (Ts)?

O2x 21 20d] = [21 204]
2 3 RE

20 10

10 10 10
15(—+—+29d)=(?+29d>

3

3

3 3

By observation?+ 29d=5
B 10 5
5

=

2. If f(x) is a non-constant polynomial satisfying f(x) = f'(x)f"'(x) and f(0) = 0.

Then the value of [ f(x)dx + f'(2) + f"'(2) is :

14 14 11 9

(1) 5 (2) B (3) v (4) B
Ans. (1)
Sol. n=n—-1+n-2=n=3

f(x) = ax3 + bx? + cx

f(x) = f'x)f" (x)

(ax3 + bx? + cx) = (3ax? + 2bx + ¢)(6ax + 2b)

3:a=18a’>a=—
x3:a a R
x%:b = 6ab + 12ab

« = 2 E_ 2 2_£
x:c =4b° + 6ac = 3 =4b“=b =7

const:bc=0=>b=c=0
[if)dx + £/ (2) + f(2)
28 14

.
dx + 12 12a=4a+24a=28a=—=—
foax x+ 12a+ 12a a+ 24a a 18 5
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3. Let in a A ABC, given that A = (1,2), mid-point of AB is (-5, —1) and centroid is (3,4) then
circumcentre is (@, 8), then the value of 21(a + ) is :

(1) 305 (2) 315 (3) 351 (4) 350
Ans. (2)

A(l,2)

(—=11,—4) (19,14)
Now we can find the circumcenter of
A ABC as (—26,41)
~ Value of 21(—26 + 41) = 315

4. Let A is a matrix of order 3 such that |A| = —4 then, the value of |adj(adj(2adjA)™1)| is
1 1 1 1

(1) 526 (2) 527 (3) 528 4) 525
Ans. (3)
Sol. |adj(adj(2adj A)™1)|
1 . —114 _ 1 _/ 1 _ 1 _ i
= |(ZafiEasiN |2adj Al ~ (23)*|adj A|* ~ 212(-4)8 = 228
5. If A=303 sn%  Sn277 .hd B = tan81° — tan 3°, find 2
cos9 cos 27 cos 81 A
(1) 2 (2) 4 (3)6 (4) 8
Ans. (1)
. __ siné __ 2sinfcos@
Sol. Consider E = cos 360 " 2cos360cos6
_ sin26 I sin(36 — 6)
" 2cos36cos b " 2cos36cos 6

1
:E=§[tan39—tan9]

1
A= 3 [tan9° —tan3° + tan27° — tan 9° + tan 81° — tan 27°]

1
=iz [tan 81° — tan 3°]

.B_2
o
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6. If f(x) = min{2x? + 3,6x} + |x — 1|cos (x2 — %) then the number of points of non derivability of
f(x) is/are

1)1 (2) 2 (33 4) 4
Ans. (3)

Sol. |x—1|cos (x2 - %) is non derivable at x = 1

33 343

for min {2x? + 3,6x}

v 2x% + 3 = 6x

=2x*—6x+3=0

=>x=3++3

= 2 points of non derivability for this part Hence there are three points of non derivability.

7. IfS= {A:A = [‘Z‘ g] ,A% — 4 A + 31 = Null matrix, a, b, ¢, d, € {0,1,2,3,4} & Tr( A) = 4}

Then the number of element of set S is/are :

(1) 19 (2) 18 (3) 17 (4)15
Ans. (1)
Sol. ad—bc=3;a+d=4

C-1 a=0,d=4;bc=-3 Notpossible

a=1,d=3;bc=0
!
No. of matrix = 2 x (5% — 4?)
C-3 a=2,; bc=1
!
No. of matrix = 1
Total=2x9+1 =19

8. It f_zz([sin x] + |xsinx|)dx = 2sin2 — 4cos2 — B then the value of |B| where [:] is GIF is
(1) 4 (2) 12 (3)16 (4) 20

Ans. (2)

Sol. f_zz [sinx]dx + Zfozxsin xdx
2(—2cos2 +sin2) — 4
Sop=4
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9.

Ans.
Sol.

10.

Ans.

Sol.

The domain of f(x) = cos™?! (4x+TZ[x]) (where [x] denotes greatest integer function) is

1 3 31 3 1 1 3
W [-33] @ [-3.4] @ |-3 -3 @ [33]
(1)
1< 4x+2[x] <1
4x+3+2[x] =0 4x+2[x] -3 <0
2[x] = —4x—3 2[x] €3 —4x
1 3
XE€E [_Z’ 00) -~ (1) XE (_OO'Z] (2)
1) n(2)
" 1 3]
iy
Lety = tan™! (%) +tan~! (M%) Then the value of % atx = ‘/2—5 is:
-3 @3 (3)-3 (4)2

(1)
3—tan X

o begtor (oR -1 X ]
y = tan [1+%tanx]+tan [1+\/1+x2

Puttan™'x =6

tan_l[ tan 0 _ tan-! sin 6
1+sech| 1+ cos@
can=1t 6 6 tan'x
an” tang = o =—
== 13 n"lx
y=tan~" > tan™ " (tanx) + 5
43 tan™1x
y = tan Z—x+ >
d
2 _ s A
dx 2(1 4 x2?)
dy| 14 1 _ 1_{_2_ 5
dx|¥3 2(1+§)_ 7 7
2 4
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11. If Z be a complex number such that |Z + 2| = |Z — 2| and arg (E) = %then the value of |Z|? is:
17 (2) 8 39 (4) 10
Ans. (3)
Sol. |Z+2|=]|Z-2|
>x=0
Z =31
w6717,

(x+iy)—3 =«
g(x+iy)+1=Z
x=0
(3+iy)(Q-iy) w
1+ y? T4
-3+y?
y+3
y2—y—-6=0
y=3,-2
Z = 3i,—2i
= |Z|?=9o0r4

arg

101

12.  Ifcoefficient of x® in (1 + x)° + (1 + x)* + - ... (1 + )% + (1 + kx)%is (13°) ( -

the value of (k3 + 43n) is :

- 43n) then

(1)1 (2) 2 (3)3 4) 4
Ans. (1)
3 4 5 99 100 3 _ 100 101
Sol.  3C;+ *Cy+ 5C5 ..+ 205 + 190C5k3 = 100C; (12 — 43n)
101
100C4 I 100C3k3 — 100(:3 (T_ 43n)

100C4+ 100C3k3 — 101c4_ 100C3.43n
100C3(43n +k3) = 101(:4 _ 100(:4
100¢, (43n + k3) = 100¢,
k3+43n=1
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13.  Consider the differential equation % =xX2+x+1DFy?*—y+1).Ify0) = %then the value of
2(y(1)) —1is

113 1243
() V3tan (*37) (2) V3tan (27)
11v3 123
(3) VZtan (%) (4) Vztan (%)
Ans. (1)
Sol. Zdy = (x?+x+ 1)dx
y —y+1
%=(x2+x+l)dx
(v-3) +(7)
1
2t (272 x3+ 2+ +C
—tan —= —+—+x
V3 V3 32
2
2 —1(2y_1) L L G
—tan =—+—+x
V3 V3 3 2
1
y(0)=5=0=0+0+0+C=C=0
2 2y—1\ x3 «x?
—tan‘l( =—+—+x
V3 V3 3
putx =
2 2y—-1y 1 1 2+3+6 11
—tan ( )—— = = =—
3 V3 / 32 6 6
_(2y-1y 11V3
tan ( )—
3 12
2y-1 11V3 _ 113
2% =an(R) =2y -1=3un(5)
14 Ifdp = tan @i + ] & bp = i — cot Ok where 8 =2RjthenthevalueofM's
. R RLT] R R R= 3N, Zgzllfmlz
(D1 (2) 2 (33 (4) 4
Ans. (1)
Sol. |ag|? = sec? Oy |bg|? = cosec?Oy
# T , 2 , 2N 1
s sec —2N+1+sec 2,\,_l_l....+sec N1
i cosec? = + cosec? s +cosec? i
2N +1 2N 17 2N +1
=Y 1 , 2m 2 2N P
stec —2N+1+sec —2N+1....+sec —2N+1= )
SeCZE'l'"' +Sec2 T
2V +1 : 2V +1
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15. Let mean and median of 9 observations 8,13, a, 17, 21,51,103, b, 67 are 40 and 21 respectively
where a > b. If mean deviation about median is 26 then 2a is :-
(1) 130 (2) 131 (3) 51 (4) 40

Ans. (2)

SO]. 8+13+a+17+219+51+103+b+67 — 40
a+b+280=360=>a+b=80 (1)

8,13,17,b,21,51,a,67,103(a > b)
2xi—M|

Mean deviation =
:>Z|Xi_21|=
9
=>§(13+8+4+21—b+0+30+a—21+46+82)=26
>a-b=51 (2)
(1) + (2) = 2a = 131

26

16.  Acircle x2 + y? + x — 3y = 0 passes through P(1,2) if 2 chords (PS & PR) drawn from P are
bisected by y - axis, then mid point of RS is (a, 8 ), find 6(a + B)

(13 (25 (34 4)7
Ans. (1)

P(1,2)
Sol. ’

chord PS bisected by y -axis

at point M(0, 1)

#S(=1,21—2)

Which satisfy equation of circle

= (-1)2+(21-22-1-321-2)=0

:1—1&1—5
- )

Therefore two such chord PS & PR will exist
When 1 =1= S(-1,0)
When 1 = 2 R(-1,3)

+ Mid point of R & $ will be (~1,2)

3
.'.a:—l,ﬂ:z
~6(a+p) =3
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17. Let A = {1,2,3,4,5} and B = {a, b, c} then total number of functions from A to B which are not
onto are

(1) 84 (2) 93 (3) 100 (4) 54
Ans. (2)
Sol. Total into function = 3 x 25 — 3

18.  Find number of ways of arranging 4 Boys & 3 Girls such that all girls are not together :

(1) 4430 (2) 4445 (3) 4320 (4) 4431
Ans. (3)
Sol. 4B, 3G

Total - when all girls are together

o—|5x |3

7 x 6|5 — |5 x L3
6 X 5% 6=36x120 = 4320

X

2 7z
19.  If Latus rectum of parabola y? = 4kx and ellipse =+ % = 1 coincide then the value of e +

2+/2 is, where e is eccentricity of ellipse

(1) 2 (2)3 (3)4 (4)3/2
Ans. (2)
Sol. LRx=ae&x=k
b2
k=ae —=2k
a
b% = 2a%e
b2
a_2 = 2e

2
2 _ _
e —1—a—2—1—2e

e?4+2e—1=0

e=+2-1
e? =3-2v2
e?+2V2=3
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20. IfL;:x—y=0, L,;y = —3x, L3 is obtuse angle bisector of L; & L, and L, isx + 3 = 0.
A is point of intersection of L, & L;
B is point of intersection of L, & L,
C is point of intersection of L, & L

(BC)?

(AC)?

(1) 4 (2)5 (3)6 (4)7

Ans. (2)

Sol. Ly = i

y + 3x
V5

Then the value of

=>Lix—y=

Pt.A(—=3,-3)
B (-3,9)

c(-355%)

C:‘9—3\/§—9—9\/§ _ 12v5
145 1++/5

9-3V5+3+3V5| 12
1++5 1445

AC=’

BC

A_C == \/g
BC?

= Az 5

21.  If acoin is tossed 8 times and probability of getting exactly 3 heads in first 6 tosses and exactly

2 tails in last 5 tosses is p then 64 p is
Ans. (7)
Sol. -

2H,1T 1H,2 T 2H - 3X3=9

1H,2T 2H,1T 1T, 1H - 3x3x2=18

3T 3H 2T - 1
28 7
NOW,p—2—8—6—4
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