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SOLUTION
MATHEMATICS
SECTION-1
1. Ans. (O)

Sol. Diff. wr.t'x'
3f(x) = f(x) + xf'(x) — x°

dy (2

— | — =X
dx (ij

IF — e—ZKnx — i

X2

1 1
y(F]:jx.Fdx

y= x2/nx + cx’

y()=3=c-3
)
v(e)="%-
2. Ans. (B)
Sol. P(H):%;P(T):g

Req. prob=P(HH or HTHH or HTHTHH or ....... )
+ P(THH or THTHH or THTHTHH or ....)
11 211

__33 .333_5

122121
33 33
3. Ans. (O
Sol. Case-1:y € (-3,0)

tan™ 6y2 +m+tant 6y2 _2n
9-vy 9-vy 3

2tan™ by : __I
9-vy 3
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y2—68y-9=0=y=3/3-6 ("' y € (-3,0))
Case-1: y € (0,3)

2tanl(9f3;2j=2—;:>\/§y2 +6y_9’\/§=0

y=+/3 or y=-33 (rejected)
sum =/3+3/3-6=43-6

Ans. (B)
P(i+2j-5k)=P(d)

Q(3i+6]+3f<)=Q(6)

S(2i+]+ R) =S(a)

b+2d _7i+8]+5R
3 3

5¢+438  21i+24j+15k
9 9
b+2d 5¢+4a
3 9

so [B] is correct.

option —-D
df” =[5 (5

=9+36+9)(d+1+1)—(6+6+3)>

=54 x 6—(15)
=324 -225
=99
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SECTION-2

o b .
=
o B

Sol. M=|a, a, ay|=
a (- =

M| =-1 +1=0 = M is singular so non-invertible

a, | [-a,] [1 1 1][a ] [—q
(B) M|a, |=|-a, |=|1 0 1j/a,|=|-a,
a, —a, 10 1 0}ja, —a,
a,+a,+a,=-a,
a,+a;=-4a, = a, =0 and a, + a3 = 0 infinite solutions exists [B] is correct.
a, =-a,
Option (D)

111 1 00 -1 1 1
M-21=1 0 1|-2/0 1 O0|=|1 -2 1
010 0 01 0 1 -2

M —2I| =0 = [D] is wrong

Option (C) :
1 1 1(x 0
MX=0=1|1 0 1|ly|=|0
0 1 0}z 0
X+y+Z=0
x+z=0
y=0
.. Infinite solution
[C] is correct
6. Ans. (A,B)
0 o D<x<=
2
(x%) (x—%) lexdd
Sol. f(x)= )
Z(X—lj (x—lj : 1£x<§
4 2 2 4
2
3£x—l (x—l X §SX<1
4 2 4
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L . 3
f(x) is discontinuous at X = 2 only

0 ;o O<x<=
(-t (-3
2| X== || X== |+| X—= ;o —<X<=
4 2 4 4 2
P = 1\ 1 1Y
4(x——j x——j+2(x—— ;o —<X<-—
2 4
1

" : 1
minimum values of f(x) occur at X = 13 whose value is 13

Ans. (A,B,C)

S = Set of all twice differentiable functions f: R - R
2

d’f .
§>0 m(—l, 1)

Graph ‘f* is Concave upward.
Number of solutions of f(x) =x — x¢

n x¢=0
B 1

(2) Xf= 1
B 1

(3) Xr=2
-1 Z 1
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= Graph of y = f(x) can intersect graph of y = x at atmost two points = 0 < x¢< 2

Aliter

Let ¢(x) = f(x) — x
¢"(x)>0
¢'(x) =0 has atmost 1 rootinx € (-1, 1)
¢(x) = 0 has atmost 2 roots in x € (-1, 1)

Xf <2
SECTION-3
Ans. (0)
xtan~' x et_COSt
R e

xtan~ x—cos(xtan " X) X
f'(x) = : +tan~' x
1+(xtan™" )™ (1+x’

Forx <0, tan™' x e(—%,O]

Forx >0, tan'x € [O,gj

= xtan x>0V x e R

>0 Forx>0

And X2+tan_1x: <0 Forx<0
1+x

0 Forx=0
—f

L point of minima

Hence minimum value is f(0) = _[00: 0

Ans. (16)

dy 2x :
—— =-2x(x" -5
dx x*-5 Y ( )
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x=2,y=7

11:—44-0 =c=-3

y=—(x>-5)x>+3)
put XX =t>0

y=—(t-5)(t+3)

3415

Vimax = 16 when x* = 1
Ymax = 16
Ans. (31)

No. of elements in X which are multiple of 5

0 —>ﬁ:4
1,2,2,2 fixed |§
. ___0 —>ﬁ:12
1,422  fixed Iz
0 —>ﬁ:4
4,222 fixed |§
L
_2,_2,;4_ﬁxed |2I2
0 —>ﬁ:12
rvvet 2

12,44 fixed

Total =38

Among these 38 elements, let us calculate when element is not divisible by 20
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=1

{

Nl Nl fele

2,2,2 fixed

[a—
S
\
Il
W

Total =7

2,2,4 fixed

Il
W

10 >
2,44 fixed

38-7
=220 38p=31
38 P

Ans. (512)

22 -2=(z-2)(z-o)(z—0d))...z—a)

Put z = 2¢"

25e™ - 1) = (26" - 2)(2¢" - 0).....(2¢° — &)
Take mod

28— 1|=PA, PA, ... PAg

2%25in40| = PA| PA; ... PAg
(PA{-PA; ... PAg)max = 512

Ans. (3780)

Let us calculate when [R| =0

Case-I ad=bc=0

Nowad=0

= Total — (When none of a & d is 0)

=8> —1=15 ways

Similarly bc =0 = 15 ways

S 15 x15=225 ways ofad=bc =0

Case-II ad=bc#0

eithera=d=b=c OR a=#d, b=d butad=bc
'Cy =7 ways 'C, x 2 x 2 = 84 ways
Total 91 ways

- |R|=01n 225 + 91 =316 ways

IR|#0in 8 —316=3780
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Radical Q

Sol.
\ / SK /
S \ T
LetCZ(X—4)2+(y—1)2=r2
radical axis 8x + 2y —17=1-1
8x +2y=18 -1
_ 2
8[18 ' ,oJ A1)
8
AB= 5
18-r2 Y
—4| +1=+5
8
=2

= n = sina + cosa

SECTION-4
14. Ans. (1007.99 to 1008.01)

Sol.
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n—d=2sina ...(1)

n+d=2sin (g+aJ

=n+d=2cosa ....(2)
n= Zsin(E—Zaj

2
= N =2C0Ss2a ...(3)

= 2 cos2a = sino. + cosa

= 2(cosa — sina) = 1
= sin 2o = 3
4

1 . 1 .
Then, a = E.n.(n +d).sina = E.2cos20c.2cos o.sin o

=5sin 2a.cos2a

_3. N7 _ 37
4" 4 16
2
64a)’ = 64xﬂ —16x9x7 =1008
16

15. Ans. (0.24 to 0.26)

Sol. From above equation in Ques. 14

A 1n(n+d)sina
2

RNE

S

_(n +d).sina

B 3

B 2Cc0So.sin o
3

_sin2a 1

3 4

(from (2))

r

16. Ans. (23.99 to 24.01)

Sol.
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P; = Probability that randomly
selected points has friends

Py =0 (0 friends)

P, =0 (exactly 1 friends)

‘C,
49 C]_

P, = = g (exactly 2 friends)

20
P== gl = % (exactly 3 friends)
1

25
— Cl

47 49
C,

= i—g (exactly 4 friends)

X (01| 2|3 ] 4

P(x)[0]o]| L2 |2
49 149 | 49

Mean=E(x)=inPi=0+o+£+@+@=@
49 49 49 49

7(E(x))=%x7=24

Ans. (0.49 to 0.51)
Total number of ways of selecting 2 persons = B¢,
Number of ways in which 2 friends are selected = 6 x 7 x 2 = 84

_ 84x2 1

xT==

4948 2
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