PART : MATHEMATICS

1. The number of ways to distribute 20 identical chocolates among three students such that each student
will get al least one chocolate, is
(1) #2Ca {2) *Ca (3) "Gz {4) 2Cs

Ans. (3)

Sol. Xi 4 Ko Ka=20
letti=1T 4+t ¥e=1+lo,¥=1+1a
whent; t2, a={0, 1,2, .......17}
Lalzdlz= 17— -(1)
So number of such distribution is equal to number of non negative integral solutions of equation (1)
So required solution = 17431034 = 80,

2. Sum of first 20 temms of the senies ' 54+ 11 « 19 +29 &+ 41408

(1) 3250 i2) 3520 (3) 3052 {4) 3205
Ans. (2)
Sol.

5\/‘1 1\5/9\“:/29\12/1

VN N

2 2 2

let T+ an + bin + ¢
d+h+p=—m—-- (1
dasBec=11——t (2)
3 +3n+ = 19———— (3)

(2)-(1) = 3a+b=6——(4)
BY—=2) = fa b= Bemas {5)
(5)—-{4) = 2a=2 ma=1
b=3andc=1
Tn=n+3n+1
200

2
Sao= ETH = Z[n: +3n+ I]'
n=1 n=

d M 2 ne ] E Ix M52 . 20
fy £l

=70x41 + 30 2 21 + 20

= 10{7=414+63+2)

= 10{287+65)

= 10{3521)

= 3520




3.

Ans.

Sol.

Ans,

Sol.

Ans.

|[#2—Bx+15] — 2% + 7 = 0, then sum of raots of the equation is

(1) 9+43 (2) 643
(1)
case |
¥<d
¥—BX 4+ 15—2% + T =0
¥ —10x+22=0
(x—6HEF-3=0
x—Esz
X= 543,543
case [l
S5ax
X—5= 143
x=5+43, 5-43
sUm = 5443 +4=943
M 2
Ir— S _—  then value of —1—+30
Cs 1 n- -3n+4
(1)1 (2) 2
(2)
anfzn-1en-2) 10,
nn-1n-2) 1
42n—1) 10
n-2: 1
Bn—d4=10n—-20=n=28
2Pian _ 64424 B8

xz_(xsanzx+tanx} _
I dx is equal to
(xtanx =1
}EE :
—_ +2In|xsinx—00s x| +C.
[xtanx +1)
xZ ;
(3) —m . + 2N |X 5N X+ c0s X| +C.
(xtanx +1)
(3)

xE.[x 321:23{ —tan:-:}

Leﬂ__[ dx

(xtanx +1F

d
< g (xtanx + 1) = x sec™ + lan x
X

(3) 3443 (4) a—a
case ll
Jex=h
¥E—Bx 4+ 154+ 2% —7 =0
-G+ 8=0
¥x=2 4
is eqgual to
(3)4 (4) B
o
() —— —2In|xsin X+ cOs x| + C.
[xtanx + 1)
2
(4) ” + 2 |n i sin X + cos x| + ¢

[=xtanx 4+ 1)



Ans.

Sol.

Ans.

2

xEeCcT ¥ +tanx 1
: I ST
[xtan><+1=]2 xtanx+1
st - o 1)
xtanx+ 1) xtanx + 1
2
. i J- .xcosx o
[xtanx+1) XEN X +COsSX
— (¥ dinx+cosx)
) e J‘d R
[:-:tanx+ﬂ XSiNX+COSX
2
=___—%X _ 40n|xsinxs+cosxl+c
(xtanx+1)
v 3 118
The coefficiant of ¥*", in the expansion of | xf —? ] I8
L} !
(1) 14C7 (2)5Cs {3) '5Cs
(3)
1
15 Ay 15-1 r
Toa= &%) (=)
b i
60-4r-3r=18
7r=42
r=6
Coff.= "¢,
If 2% « 3y* = 20, then i al point {2, 2) is equal o
) (2-3In2) (@) (2+3In2) @ —(2+3In2)
{4 -2In2) (3+41n2) (3+4In2)
(4)
Differentiating 2 - x¥ [:F lrix o ¥ ] + 3y Iny.q. :E] =0
¥

Put p S

o

2. 4| Xin2, 1|+a 4|Ir|2 d_*’i 0

f2-|=r'12-.+3]% +(243In2)=0

dy  (2+3In2)
dx  (3+2In2)

{4) ey

(4

~(2+3In2)

[_3+2Ir12]



Ans.

Ans.

10.

Ans.

Two groups s and G: have 15 cbservations each. means of G: and Gz are 12 and 14 respectively. If
variance of Gy is 14 and combined variance of Gy and Gz is 13, then the variance of Gz is

(1) 12 {2) 10 {3 11 (4)13
(2)
TR ]
2 2 Nfai X1 — X2
We know that combined variance of two groups = 2191 1 Ma03 %
Ny 4 Ny {n;+n,j
~ 13 1504)+153) 2254)
30 30=30
3 1%ies 15=2
2 30
— ﬁj =10
! -1 1 "ln
Inthe expansion of | 2* -— | ,ifthe ratio of 5 term from the beginning and the end is V& - 1, then the
_ a4 |
Jdterm from the beginning is :
(1) % (2) 3043 {3) 2043 (4) 60V3

(4)

n & hn-8
— 24 .34 = JE
_Ell E,:EE
= =10

1

VB a2
S:'_:Ta_mﬂziE“ -[3 1

LY g i

15x3x4
= 22257 eovE
J3

if the image of point P(1,2.3) in the plane 2x-y+3z = 2is Q. then the area of triangle PAR is, (where point
Ris (4. 10, 12))

¥ 1343 ¥ 2131 . 1531 3715
(1) {2) {3) i
4 2 2 4
(3)
Image of Pinplane is Q
x=1 =2 =37 [2-3+8-9)

2 -1 % 4+1+9



11.

Ans.

12.

Ans.

PQ==2i+] _ﬂ(_P]ftz_{i.Hj.:k
Areanf:uF'DFl_-%mc':,xPH _1 b

-

; :l|'rw+ 24) — j(-18+9) + k(~16 -3

ViF +97 419" =

b L= 1

1531

fod |

2
11 51(x) + 41l |~ +3 (x>0), then 18 Tl(x)dx is
VR R 1

(1) 10In2+6
(2)
i) +at{L]=d e 3

o
E.r|'_1 | +dfix) =x + 3
.}l;_.

3

9f{x) = : +15—-4x-12

0
1Bi{d)=— —Bx+6
i

2
[18i00ax ~ f[1oinx - 4x® 1 x|
1

=10In2-16+12+4 -6
=10 In2—6

(P = Q) » (R = Q) is equivalent o :
(1} (P ~R)=0Q

(3) (P vy =R

(2)

(~FP v ) A (~R v Q)

=[{~P aR) v

=~{PvRwvO

=(PvR)=0

{2) 10 In2-6

{3) 5In2 + 16

(2)(PvR)=0
AP~ =8R

(4110 In2- 18
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13. If a=2i+3j+4k, b=1 2j 2k, €= i+4j+3 and d is a vector perpendicular 1o both b and ©

—— TR
such that ad—18. then |ac1 -
(1) 770 (2} 820 (3) 720 (4) 860
Ans. (3)

Sol. As d is perpendicular toboth Gand € = d =4 [bx8). 2 =R

y i d k o B ——
d=x|1 -2 -2 =2 [if2)-jl1) +k2))
A 4 4%

=i [2|- ]121-1]

ad=18=|a|=2

L] « % =
Gxaf =a2l2 3 4 =4 fici+aj-ex]
3 1
= 4 (100 + 16 + B4) = 4 (180) = 720

14. Given thal 84,8283 ....._....., 8, are in AP with common difference. Then value of
B Eﬁ. L + L 1-——-1 | is
noxlinlfa +fas  as +4a; ¥ 21 t¥a,
Ans. (1)

f 1 1 1

dp — a8y dz dg d4 43 A~ dp gy |

- (/- /2)

i i

¥ i

T 1 1 _

Lt [d(ya, Ja |

L | d |
L (BB Var) o u ([ 1) [&)
N M—oe | ‘m{'_ - ] — a0 |1JHI:| n:; Vlr‘nj |

%, ¥



135.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.,

Sol.

1 J'cusix(sin?x}dxisequalm
1]
I 1 1 n
1) — 2y — === [
(M 1200 :I &0 ) 240 ) 120
By wall's formulas
[£x2){Bx4=2) 1

—

C 12x%10x8xBx4x2 120

Let A be a 2=2 malrix with A% = | and all entries ol A are non-zero. If sum of leading diagonal elemens is
'a" and det{A) = b, then the value of (3a% + b?) is

1

AZ=1=ht=1
a ht-|

Let & = [31 b |

(=]

A _5-31 h1l-at t:'1-_ a??‘thaz a,by + bbb, _.1 a
82 ballas bs a@, +b.a, aib, 'bg 01

== gz (214+bz) =0 and by (a1 + b2) = 0

= | ar+ba=10
=  TriA)=0
== a=10

20 (3af+ ) =04+1=1

A pair of dice is rolled 5 times. If getting a sum 5 is considered as a success, then the probability of four
SUCCESSEes is

4 20 5 40
(1) T {2} 97 (3] ) (4) e
(4)
S= {1, . S s
(2, 1), (230 d Ry
(6, 1), (B, 2).-errnnerermenenenemreskB, B}
Event of success = {{1, 4), (4, 1), (2, 3). (3, 2)}
.|
_—

P PR
Probability of exactly four successes is = °C, |§ * —‘l :

i 1{x) = [a + 13 5inx], where x = (0, n) and [+] denotes G.L.F. and a = [, then the number of points of non-
differentiability is

(1) 24 (2) 26 (3) 25 4)23
(3)
f{x) = a + [13 sinx] - ael and ¥ ({0, a8

+ lotal number of points of non-differentiability of [p sink] = 2p—-1 herep =13
- lotal number of points of non-differentiability of [13 sinx] = 25




19. If the equation [x2 —5jx| + 7| = P, P = 1, has 4 solutions, then the number of possible values of P is.

Ans. (6)
Sol. Let y = ||x]2— 5|x| + 7 ~x2=x2 as xehR

(_5 3} {2
| 224 ;2

i

Suppose flx) =x® —5x+7
Soy = [f{jx])|
for 4 solutions
2 <P <7
4
ButFelsaP=1,2,3.458
& values
20. AB is a building of height 30 m with base B. PO is a pole with base Q. Angle of depression from point A
to P and G are 15° and 60° respectively. A point C is on the same level of poinl P, on the building. Then

area of reclangle PCBQ is

(1)60 W3-1 (2) 600 (V3 +1) (3) 600 (+3 1) (4) 60 (V2 +1)
Ans.  (3)
Sol.
s
30-h|
G 15 0 p
4
h h
B 80°Ng
tan 15° =
X
0 30
an 6l = — = x=—4
% J3
2.y3 _30h = _m|'3“ﬁ | _30-n
13 a0 ! ‘ﬁ I

2 o)
h=30-30x 30 = 60—
;3 . E_’%

Area = m =600 (3-1
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21. Mumber of words with or without meaning using all the letters of the word ASSASSINATION such that all
the vowels come logether is :
(1) 38004 (2) 38042 (3) 50400 (4) 60200
Ans. (3)
Sol. We have to arrange bundle of AAAIID with seven consonants S555MTN :
8! 6!

So. no of words =

4121 312111
- 50400



