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PART : MATHEMATICS

61. If the foot of the perpendicular drawn from (1, 9, 7) to the line passing through the point (3, 2,,1) and
parallel to the planes x +2y +z = 0 and 3y — z =3 is (a.,,y), the o + B + y is equal to
(1) -1 (2)1 (3)3 4)5
Ans. (4)
Sol. D.R's of line be
il
12 1
0 3 -1

i (—2-3)—j(-1)+ k (3)
=—5i++ 3k
Equation of line
x-3 y-2 z-1
-5 1 3
N (=5A+3, A+2, 3r+1)

D.R'sof AN, : -5A+2,A—-7,3L—-6
Now, (=51 + 2) (=5) + (L = 7)(1) + (3L —6) 3=0
25010+ A—=7+9A—-18=0

35L=35 = A =1
N (-2, 3, 4)
a+PB+y=-2+3+4=5

=X

X X
(1)4 ()3 Q)2 (4)0
Ans. (4)

Sol. 3(x2+l2j-2[x+lj+5 =0
X X

KJHJ

Let x+l:t ;e (-0 —2]uf2,m)
X

t-6-2t+5=0
3t-2t —1=0

62. The number of real solutions of equation 3(X2 + iz} - Z(X + 1} +5 =0,is

t=1,t= _?1 But te (~o0,-2] U[2,)

= No. real solution

63. Let a = 4?+3]+5I2 and B = f+2]—4l2 . Let the B, be parallel to & and B, be perpendicular to a . If
B =B +Bo, then the value of 5[32.(7 +]+R)is.

(1) 9 ) 11 (3)7 (4)6
Ans. (3)
Sol. B, =A(4i+3j+5k), B,.a=0

ézé1+éz
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B&2B1&+B20L
—10=1(50) => A =-1/5
B, =B-B, =(i+2]-4K)+— (4|+3J+5K)

5 _ (9i+13]-15K)
ZZf

Now , 5B,.(i+]+k)=9+13-15=7

2x

2 1 2 3 2022
64.  Iff(x)= —= xR then f t T f ot f| 2922 45 equal t
) = S X <R then (2023j (2023) [2023} (2023j B

(1) 1011 (2) 2010 (3) 1010 (4) 2011
Ans. (1)
4X
Sol. f(x)=
) 4% +2
X 1-x
1)+ (= x) = —2 4 2

12 410 442

1 2 3 2022
f +f +f +.+fl ——
(2023} (2023} (2023) [2023]

=1 +1+ e, +1=1011
(1011 time)
on on \°
1+sm—+|cos—
65. The value of 9 9 is
2n 27
1+sm——|cos—
9 9
) _%(1-w§) B %(J§+i) (3) —%(«E—i) (4) %(14@)
Ans. (3)
on or )3 5n 51\
1+sm—+|cos— 1+cos—+|sm—
Sol. 9 9 _ 18 18
1+sin2— |cos@ 1+coss— |sm@
9 9 18 18
3
200325 +2|sm5—cos5—
_ 36 36 36
257 5r 5n
2c0s? >F _2isin >t cos 2t
36 36 36
cos5—n+isin5—n X 3
= —36 26 =(cosﬂ+isinﬂj
cos—rt—isin—rE 36 36
36 36
C055—+|S|n5—n COSS—+|S|n5—TE
18 18 6 6
J3 .1
= ——+i—
2 2
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33 48 .
66. ————dxis equal to
R
1) 2 2) X 3) £ 4 I
(1) 2n @) 5 3) 3 (4) 5
Ans. (1)

343 =
48( .. _i(2x ) 4 . 13 .11
) — == =24 o —
Sol 3 (Sm (3 Bs‘/é {Sm 5 Sin \/EJ
4

- 25 -5) -2 -2

67. Let y = y[x] be the solution of the differential equation (x2— 3y?) dx + 3xy dy = 0, y(1) = 1. Then 6y3(e) is

equal to
(1) e? 2 geZ (3) 3e? (4) 2e2
Ans. (4)
2
Sol. DE 2Ydy_2y" _-—2x
dx X 3
dy dt
Lety2=t= 2
y Yax ™ dx
pE 2 2
dx X 3
2 nl
I.LF. = ej_;dx :e—2(n|x| eﬂ x2 =
X

: 1 1 (-2x y2 -2
solution= t.—=|— dx+c =I-—=—/n|x|+c
-T2 =2 umix|

~x=1y=1=1=0+c=c=1

:y—2:—3£n|x|+1
X 3

N

2

2 _ 2
X =e= y_(e):?ZH = y¥(e) = % = 6y?(e) = 2e?
e

n
68.  Letf(x) be a function such that f(x +y) = f(x). f(y) for all x,y € N. If f(1) =3 and > f(k)=3279, then the

k=1
value of nis
(1)8 (2)6 (3)7 4)9
Ans. (3)

Sol.  f(x+y) = f(x) f(y)
f(k) = ((1))k= 3«
(k)

Now, ka 3+32+33+....... +3n

3(3” 1)

= 3"=2187 =37
=>n=7

= 3279
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69.  The set of all values of a for which Lim([x —5]—[2x + 2])= 0 where [o] denotes the greatest integer lass
X—a
than or equal to a is equal to
(1) [-7.5, -6.5) (2) (7.5, -6.5) (3) (7.5, —6.5] (4) [-7.5, — 6.5]
Ans. (2

Sol. I;i_))rg([x —5]-[2x+2))=0
|X_Lr2([x]—5—[2x]—2)=o

Lim(x]-[ex])=7

Let ae[n,n+%)then n-2n=7

n=-7
= ae[-7,—6.5)

Let ae[n+%,n+1) then

n—-2n+1)=7
-n=8
n=-8

1
acl[-7—,—7
el 5 )

but limit does not exists ata=-7.5
Hence a e (-7.5-6.5)

70. The equations of the sides AB and AC of a triangle ABC are (A + 1) x+ Ay =4 and Ax +(1 -A) y+ A =0
respectively. its vertex A is on the y —axis and its orthocentre is (1, 2). The length of the tangent from
the point C to the part of the parabola y? = 6x in the first quadrant is:

(1) 242 2) 2 3) V6 (4) 4
Ans. (1)
Sol. equationof AB: (A+1) x + Ay —4=0

equation of AC : Ax + (1-A)y + A =0

(o Mra(-2) o
A+ 1)1-n)—22 (0.2)
SAM-4r+4=0r=2
equation of line AB : 3x + 2y = 4 .
equation of line AC : 2x —y = -2 RN
A(0, 2) H A
c(o, 20+ 2) 1,2) ~\
B C
McH = 2/3
200 2 1
—=—>a=—=
a-1 3 2
{21
2
3
equation fo tangent : y = mx + 3 "39)
2m
. 1 {3
if passes through —5,1

[

=>m2+2m-3=0
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=>m=1,-3

point of contact in first quadrant = (i %] =H(92=3)

m2 ' m

2
Length of tangent pc = \/(3—1)2 +(%+%) = 8=2.2

71. The locus of the mid point of the chords of the circle C1 : ( x —4)2 + ( y —5)? = 4 which subtend and

angle 01 a t the centre of the circle C+, is circle of radius r1. If 81 = %,9 _ 2% and r2 =rf +r2then 02 is

=3
equal to
nr oy T
(1) 5 (2) 2
Ans. (1)
Sol. In APCB

6 PC
Cos —= —
2 2

(4 3®

) 1

ola

)
PC=2COS§ C(4,5)

2
(h—4)2+ (k—s)?= (ZCOSSJ

A
r1=2cos%=J§ P(hk) 7B

f3= 2 COS §=1

0
r,=2C0s —2

2
Now, rZ= rf+ r2

3 -4 cos? %2 44
2

72. Let p and g be two statements. Then ~ (P A (P =~ q)) is equivalent to-

(1) pv(pAQ) @ ((~p)va (3) pv (pA(~a)) 4) pv((~p)ra)
Ans. (2)
Sol. ~Pv~(p—-~0q)

= ~Pv(paQ)

= (~pvp)A(~pva)
= tAa(~pvQ)

= ~pvq
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73. I f(x) =x3 = x2f(1) + xf"(2) - "(3) , x € R then
(1) 21(0) = (1) + (3) = f(2)
(2) 1(3) = f(2) = (1)
(3) 3f(1) +f(2) = (3)
(4) f(1) + f(2) +(3) =(0)

Ans. (1)
Sol. f(x)=x3—-x2f'(1) +xf"(2) = f"(3)  .......... (1)
f(x) =32 = 2x f'(1) + "(2) oo, )
f'(X) = BX =21 (1) e (3)
f"(x)=6 = f"(3)=6
from (3)— f"(2) =12 -2 (1) .o (4)
from (2) — f'(1) = 3(1)2 -2 (1) + f'(2)
="2)=3f(1)=3 e (5)
=12-2f(1)=3f(1)-3=f(1)=3
f'2)=12-6=6
f(x) =x83-3x2+6x—-6 , f(0)=—6
f(1)=-2, f2)=2, f(3) =12
74. Let the plane containing the line of intersection of the planes P1 :x + (A +4)y + z=1 and
P2 : 2x+ y + z = 2 pass through the points (0, 1,0) and (1,0,1). Then the distance of the point (2X, A, —1)
1) 5J6 2 2J6 (3) 3v6 4) 46
Ans. (3)
Sol.  Eq. of plane containing the line of intersection of planes is given by
P+ kpy=0

X+(A+4)y+z—1+k(2x+y+2-2)=0
It passes through (0, 1,0) & (1,0, 1)
A+3+k(1-2)=0 = A-k=-3 ......... (1)
And(1+1-1)+k(2+1-2)=0=1+k=0
=>k=-1, A=-4

Now given point (-8, -4, 4)

Its distance from plane p,= ‘M‘ -3J6

J6
75. Let the six numbers ai, a2, as, a4, as, as be in AP. and ai + asz =10, If the mean of these six numbers
g and their variance is ¢? , then 8c2 is equal to .
(1)105 (2) 210 (3) 200 (4) 220
Ans. (2)
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6
§[2a+5d]:19

Sol. e
6 2
2a+5d =19.......(i)
ai+az=10
a+ a+2d=10
2a + 2d = 10......(ii)
from (i) & (ii)
d=3
a=2
Numbers are 2, 5, 8, 11, 14, 17
o 2245248241 11424172 (19)°
B 6 2
_ 699 (19)°_ 233 361
6 2) 2 4
, 466-361 105
of= —MM — ———
4 4
= 862 =210
60! .
76. If (30C+)? + 2(30C2)? + 3(30C3)? + .......... + 30. (3°C30)2 = ———— then a is equal to
30! 30!
(1) 60 (2)10 (3) 15 (4) 30
Ans. (3)

30
Sol. LHS=3r.(30%,

r=1

30 30 30
- Zr 30 Cr 30 Cr = Zr . T 29 CI’—1 30 Cr
r=1 r=1

30
=30% 2%, 4 30¢,
r=1

= 30 x coefficient of X2 in (1 + x)5°

=30 x 59C29 x @ x %
30 60
= s x 80C30 = 15 - 60Cg0
60

=a=15
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77.

Ans.

Sol.

78.

Ans.

Sol.

79.

Ans.

Sol.

80.

Ans.

Sol.

The number of square matrices of order 5 with entries form the set {0, 1}, such that the sum of all the
elements in each row is 1 and the sum of all the elements in each column is also 1, is

(1) 225 (2) 120 (3) 125 (4) 150

(2)

Total number of matrices = 5.4.3.2.1 =5! =120

The number of integers, greater than 7000 that can be formed, using the digits 3,5,6,7,8 without
repetition, is

(1) 168 (2) 120 (3) 220 (4) 48

(1)

Number can be 5 digits of 4 digits

5 digits numbers = 5!

4 digits numbers =2 x 4 x 3 x 2 =48

Total numbers = 120 + 48 = 168

Let A be a 3 x 3 matrix such that |adj (adj (adj A)) | = 124 Then |A-' adj A | is equal to

(1) 1 ©2) J6 (3) 12 4) 243
(4)

| Adj (Adj (AdjA)) |

=|Adj (Adj A)[2

=|Adj AJ*

= AP = 12

= |A| = 1212

Now, |A~ Adj A| = |A-1| |Adj Al
= L AP= A= 12%2= 243
A

If the system of equation

X+2y+3z=3

4x + 3y -4z=4

8X+4y-Az=9 +u

has infinitely many solution, then the ordered pair (A , p) is equal to:

75 21 72 21 72 21 72 21
0 [?‘?} & [?E] & [‘?‘Ej & ["?’E]

(1)
1.2 3
D=4 3 -4=0
8 4 -
=51=72 = A=72/5.
12 3
and Dz=14 3 4 |=0
8 4 9+-4
=5u+21=0
pu=-21/5.
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81.  Letfbe a differentiable function defined on {Og} such that f(x) > 0 and f(x) + [ f(t\/1-(log, f(t)f

2
dt=e,Vx e {Og} . Then [6Ioge f(gn is equal to.

Ans. (27)

Sol. f(x) = If(t) 1—(nf(x))2 dt=€ : V x e{o, g}
0

Differentiate on both side
f'(x) + f(x)y1—¢nf(x)))? =0
f'(x)dx
=—|dx
I f(x)y1= £nf(x)))> I
Let /nf(x) = u

1 Y =
m.f (x) dx = du

1d—uu2 - jdx

sinT'(/n(f(x)) =—x + ¢
putx =0
/n(f(0))=0+c

- LR
5
L.,

=
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82. If the area of the region bounded by the curves y2 — 2y = —x, x +y = 0 is A, then 8 A is equal to
Ans. (36)
Sol.

3 3

2 :i[(Zy—yz)—(—y)]dy =£(3y—y2)jy:{¥_3;_3l
_ 3x9_z:g
2 3 2

So, 8A =36

83. Leta=i+2j+ik, b=3i-5]—ikac=72b¢+43=0,axE=bxc. Then \5.6\ is equal to

Ans. (8)

Sol. &d=i+2j+ik, b=3i-5]-ikac=7
2bC+43=0, axc=bxc
axc-bxc=0
(3—D)xG=0
= a-f=ye
— a=b+pc
Now aa=a.b+pa.¢
= 224+ 12="7p ....(1)

% =41 +2)\%........ (2)
From (1) and (2)
u_ = 2’ 7\‘2 =
Now ab=—-7-22
=-7-1=-8
| ab|=8
84. The minimum number of elements that must be added to the relation R = {(a,b), (b,c), (b,d)} on the set
{a, b, ¢, d) so that it is an equivalence relation, is .
Ans. (13)
Sol. Sol. Reflexive (a,a), (b,b), (c,c), (d,d)
Symmetric (b,a), (c,b), (d,b)
Transitive (a,c) (ad) (d,c)
\ \ \:

(ca) (da) (cd)
So 13 ordered pair
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85. The equation of the sides AB, BC and CA of triangle ABC are 2x+ y = 0, x + py =21a, (a #0) and
x —y = 3 respectively. Let P(2,a) be the centroid of AABC. Then (BC)? is equal to
Ans. (122)

Sol. Now ‘F%+P _o

3
a+B=5 ..(1)
and wza Sa-2p=3a+5 ... 2)
from (1)and (2) a=a+5,p=-a 2x+y=0 X-y=3

B(-a, 2a), C(a + 5,a + 2)
Band Clieson x + py =21a
—a+p(2a)=21a= p=11
anda+5+11(a+2)=21a B(B. —2B) Clona —3)
B s o i X +py =21a

B(-3, 6), C(8, 5), BC2 = 122

n
86. Let the sum of coefficient of first three terms in the expansion of [x —%] , X#0.ne N, be 376. Then
X
the coefficient of x* is-
Ans. (405)
Sol. nCO 00 C13 +n C2.32 =376
= n=10

—3Y
Now Tr.1 =1°Cr{—2J (x)10"
X

+ 10Cr_(_3)r_x10—3r
For x4 =10-3r=4=r=2

Coff. of x* = 19C, (3% =405

87. There urns A, B and C contain 4 Red , 6 black balls, 5 Red , 5 black and A red 4 black balls.
respectively. One of the urns is selected at random and a ball is drawn. It the ball drawn is red and the
probability that it is drawn from urn C is 0.4 then the square of the length of the side of the largest
equilateral triangle, inscribed in the parabola y2 = Ax with one vertex at the vertex of the parabola.

Ans. (432)

1 »
I 3 10 _
Sol. Probab|I|ty_1 i 15 1% =0.4
77_1_7.7_!’_77
310 3 10 3 10
= A =g:5k=18+2k
9+A 5
=>A=6
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Parabola y? = 6 x
Let side length of triangle be a —
= A (acos 30°, a Sin 30°) lies on y2 = 6x 4
2 130°

a J3a a

—| =6 — — =343 0
~ (2] { : J ~2.353
= a=12/3

B
= a?=432
88. It the shortest between the line X+2‘/E = y_s‘/g = 2_4‘/5 and 2= 3 r_Y f‘/_ z +2\/_ is 6, then

he square of all possible values of A is

Ans. (384)

sol.  Al-66.6)
B(r, 2/6,-26)
AB=(1+6)i+6]-3/6k
p=2i+3]+4k

q=3i+4]+5k

ol

X

0l

Il
W N =
B W —
a N x

5xd=—1+2]-k

. - |ABBxa)| _
| e V6

‘—K+4J§‘= 6V6

A—4J6 =1 6.6
Apeardiflo[Bue 0. [

Sum of all values of A = 8\/5

| ‘—(k+x/§)+2\/€+3\/€)‘ 6

X'Ox

X
q

So, sum of square of these values of L = 384
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1¥+2%+3%+ . .uptonterms 9 .
= —, then the value of n is
1.3+25+3.7+...... uptonterms 5

Ans. (5)
(n(n + 1))2 (n(n +1)j2
Sol. = 2 = 2 =

89.

9
n g’ n n
dor@r+1) ZZr2 +Dr
r=1 r=1 r=1
(n(n+1) ¢
2 _9
2[n(n+1)(2n+1)j+(n(n+1)j 5
6 2
{n(n+1) 2
2 _9
= nn+1) 2(2n+1)+1}_5
2 3
{n(n+1)}
L2 1.9
4n+5 5
3

= 5n2-19n-30=0
= (5n + 6) (n-5)=0

=>n=—, N=5
5

90. Let S ={0¢e [0, 2x): tan (= cosb) + tan (= sin 6) = 0}

Then Zsin2[9+£j is equal to
0eS 4
Ans. (2)
Sol. tan (mcos6) +tan (msinB) =0
tan (= cosB) = —tan (x sin 6)
tan (= cos®) = tan (—x sin 6)
7 COSO =N —7sind , n e 1
sind + cosB =n

.. sind + cosb e [— \/E\/E]

Then possible value of n=-1, 0, 1
Now sin0 + cos0 = 1 sinG + cos@=0 | sin® + cosd = —1

0 20, & tano = — 1
2
o3 Tn | g 3
4’4 2
]
So, Ysin?lo+X|=4 2 |+200)=2
San{o+)-43)+20
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