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MATHEMATICS

3. Matrix A having order m has the value of its

SECTION - A
determinant as (m)™". The value of

Multiple Choice Questions: This section contains 20
det(n adj(adj(mA))) is

multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

(1) nm(mm—n )(m—l)2 (2) nm(mm_” )(m—l)
Choose the correct answer: ,
1. There are 5 black and 3 white balls in a bag. A die 3) m™(m™™") (4) n™(m"™)
is rolled, we need to pick the number of balls
appearing on a die. The probability that all balls are Answer (1)
white is Sol. det(n adj(adj (mA)))
Q) % 2 % =n" det (adj(adj mA))
_1)2
@® 2 @ 2 =n" - (det(ma) "
9 2 ,
-1)
Answer (1) =™ (m™ det(a)) "
3 3 3
Sol EXS_QL—F}X%JFEXS& =nm_mn(m71)2_(m_n)(m—1)2
6 C, 6 C, 6 Cs
_ E §+i+i -nMm. (mn)(n_1)2 (m_n )(m—1)z
618 28 56 )
. r]m(mm—n )(m—l)
_1(21+6+1 —1><1— 1
"6l 56 "6 2 12 4. The orthocentre of a triangle having vertices as
2.  The mean and variance of 15 observations is 20 A(1, 2), B(3, —4), C(0,6) is
and 64, respectively. If 55 is wrongly read as 40 as (1) (-129,-37) 2 (9,-1)
one of the observation, then the correct variance is @) (7.-3) (4) (28.-16)
7Answer (1)
243 167 ¢ (0,6)
1) — 2) — .
1) 3 (2) 2 Sol
@ 2L @) 96
3
Answer (3)
2
le 2
Sol. 64 = —-(20)
15

= > x?=6950 Rills ) 8@

AD:(y—Z):%(x—D

102 2
o2 — 6950 Zlg +50 @12
3x—10y+17=0 (i)
7850
=——-441 1
15 BE:(y+4):Z(x—3)
1235 )
-~ 15 x—4y =19 (i)
247 Solving (i) and (ii)
3 (=129, —37) is orthocentre
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5. The statementp A (ga~(pAQ))is 7. 3 points A(1, 1, 1), B(-2, 3, 2) and C(0, 3, 0) lie on
(1) Tautology aplane. Line X—_21 _Y +12 =§ intersects the plane
(2) Fallacy . . L
at P. The distance OP is (O is origin)
(3) Is equivalenttop A q
) (1) /349 (2) v231
(4) Is equivalenttop v q
Answer (2) (3) /341 (4) 168
Answer (3
Sol. pa(da=~(pag) wer (3)
=pA(@A(~pv~0) _ x y-3 z
Sol. Equation of plane: 3 -2 -1=0
=pa(@nr~p)v(@n=~a) _
1 2 1
=pA(@nr~p)
= xX(-2-2)-(y-3)(3+1)+z(-6+2)=0
=F
_ o ) = -4x-(y—-3)4-4z=0
6. If we have a ATM pin of 4 digit. The Sum of first two
digits is equal to sum of last two digits and the = x+y-3+z=0
greatest integer used is 7. Then the number of trials = X+ty+z=3
used to get the pin if all digits are different Point on a line : (=2k + 1, —k — 2, 4K)
(1) 194 (2k + 1)+ (-k—=2) + 4k =3
(2) 192 Ny
(3) 200 P(~7, -6, 16)
(4) 220
OP =+/49 + 36+ 256
Answer (2)
Sol.abcd ' 4

8. A(5,-3), C(7, 8) and B(t, 0), 0 <t < 4. The perimeter
iS maximum at t = o and minimum at t = 8, then

According to conditiona+ b =c + d.

If sumis 3 — (0, 3) (1, 2)

a?+plis
Ifsumis 4 — (0, 4), (1, 3) 1 12 ) 9
If sumis 5 — (0, 5), (1, 4), (2, 3) 3) 16 (4) 25
If sumis 6 — (0, 6), (1, 5), (2, 4) Answer (3)

Fsumis 7 (0.7). (1, 6). (2. 9). 3. 4) Sol. perimeter = AC + BC + AB

If is 8 1,7),(2,6),(3,5
sumis 8> (1,7).(2,6). (3. 5) (perimeter)? = 5\/§+(t —7)2 +64 +(t —5)2 +9
If sumis 9 — (2, 7), (3, 6), (4,5)

_ 2 _
If sum is 10 — (3, 7), (4, 6) =73+5\5 +2t° - 24t + 74
If sum is 11 — (4, 7), (5, 6) = 2t2-24t+147+5\5
Now total trials =4 x 21 x 21 21 + 4 x 3C2 x 21 x 21 x N 2(t—6)2 +75+5\/§

21 +4C, x 21 x 21 x 2!
(perimeter)rznax att=0=q
=32+32x3+64

=32+96 + 64
=192 Soa2+p?=16
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9. Consider the circles x2 + y2 — 13x — 15y + 13 =0
and x? + y> — 6x — 6y — 7 = 0, then number of
common tangents is

1) 2 (2) 0
31 4) 4
Answer (1)
Sol: ¢; E(§’%J c2=(3,3)
2 2
JH NEJ
rhy =v9+9+7 =5

and c,c (7j2+(9j2
12 =4[| 5 5
2 2

So, |ciCz| <r1+r12
Total common tangents = 2

_ dx

I azax? (4x? +3)

4 12
logl — -3 |-log| == +16
1 g[xz J g(xz J

10. f(x) » then f(x) =

W % 2 6 e
2 1 Iog(4—x2)—log(x2—16)
25 4 6
3) —%[log(4—3x2)+|og(3x2—16”
@ _% Iog(42—3x2)+log(12g16x2)
Answer (1)
Sol. Let x =%
dx = —izdt

t

Lt
t

)

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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- _j tdt
Ja? -3(4+3t?)
4t2 -3 =m?

= 8tdt=2mdm

‘11! dr:nz+3
=

:_lj“d—m
4 m(3m2 +25)

1 (3m2 +25)—m2 am

25 m(3m2 + 25)

1 (1 m }d
25°\m 3m*+25

Iog(3m2 + 25)
6

——| logm — +C
25 9

& Iog(3(4t2 _3)+25)

25 6

+C

(12t2 + 16)
6

log
—is Iog\/4t2 -3-

1 Iog[‘l2 —3) —Iog(1§+16j
=—— X X +C

25 2 6

+C
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SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
guestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g., 06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using
the mouse and the on-screen virtual numeric keypad in
the place designated to enter the answer.

21. The number of  solution of
X|X| +5]x +2|+6=01is

Answer (01)

equation

Sol. Casel
X<-=-2
—Xx?—-5(x+2)+6=0
x2+5x+4=0
x+1)x+4)=0

x= -1 or —4
(rejected)

;. X = =4 is solution

Case

-2<x<0
—x2+5(x+2)+6=0
x2—5x—-16=0
XZSi\/m:Si\/@

2 2
.. No solution between -2 <x <0
Case lll
Forx>0
X2+5(x+2)+6=0
x2+5x+16=0
D<O0
.. No solution
= Only one solution i.e., x = -4

22. Let f(x) = log(4x? + 11x + 9) + sinl(4x + 3)

+cos1(1°);+6j and if domain of f(x) is [o, B,

then [10[o. - B]|is

Answer (04)

Aakash
R Dovus]
Sol. 4x2+ 11x+9>0 (- 0=121-144<0)

10x +6

So,-1<4x+3<land -1< <1
—4<4x< -2 -9<10x<-3
1<x<-t 29 <3
2 10 10
So, sz _—9,_—1
10 2
-9 -1
10 P73
So, [10 N
10 2

23. 23. How many three-digit number can be formed
which are divisible by 3 using the digits 1, 3, 5, 8
and repeatation is allowed

Answer (22)

Sol. | : Allthree digits are alike

111,333,555,888—4

Il : 2 digits are alike

|

558 > 3t =3
2!
|

885> 3t =3
2!

Il All three digits are different

1,3,5 > 6
1,3,8 »6

Total numbers = 22

24. Area bounded by the curve 2y? = 3x and the line
X +y = 3 outside the circle (x — 3)2 + y2 = 2 and
above x-axis is A. The value of 4(n + 4A) is

Answer (42)

Sol.
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A = required area

on)-(2F ()

O — N | W
|~

= 3 -————.— _ -
2 8 9 8 4
36-9-6 © 21 =
= =
8 4 8 4
= A4(n + 4A)

25. If n € [10, 100] and n € N, then how many such n
are possible where 3" — 3 is divisible by 77?

Answer (15)

Sol. 3" -3=7K, Kel

3"=7K+3

Now,
3=3(mod 7)
32=2 (mod 7)
33=-1(mod 7)
3%=1 (mod 7)
3”=3 (mod 7)

Since,

318 =3 (mod 7)

ncanbe 13,19, ...... 97
Total

26. If y=max {\/; x2 -4, x3+2}, then number of
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Sol.

©,2

N

As domain of y is [0, «)

y:max(\/;, X2—4,X3+2):x3+2

VX € [0, )
x3+2=1

= x8=-1
No solution in [0, )

27. Let A=1{1, 2, 3, 4} if R on a set A x A such that
(a, b) R (c, d) iff 2a + 3b = 6¢ + 5d, then number of
elements in R is

Answer (04)

Sol. Maximum value of 2a + 3b = 20 at (4, 4)
Minimum value of 6¢c + 5d = 11 at (1, 1)
So, 6¢ + 5d can be 11, 16, 17
So,2a+3b=11
(a,b)=(4,1),(1,3)
and
2a+3b=16
(a,b)=(2,4)
2a+3b=17
(a, b) = (4, 3)
So, total elements = 4

28. Iff(x)=max. {1+x+[x,x+1, 1-x+[x]},0<x<2,
then number of points where f(x) is non-
differentiable is

Answer (01)

Sol. f(x) =max. {1 +x +[x], x +1, 1 = x + [X]}
1+, 0>x<1

:{1+x+[x] 1<x<2

(6¢ + 5d = 16) (1, 2)

Number of points of non-differentiability = 1 (at

x =1)
solution(s) of y = 1 is/are . 29
Answer (0) 30.
a a a
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