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PART : MATHEMATICS

61. Letx = (8\/5 +1 3)13 andy = (7\/§+9)9. If [t] denotes the greatest integer <t, then

(1) [x] is even but [y] is odd (2) [x] +[y] is even
(3) [x] and [y] are both odd (4) [x] is odd but [y] is even
NTA Ans. (2)

Reso. Ans. (2)
Sol. 1+f-x=(l83+13] =*C B3] +° B3] 13+....+" G, 13"

(&/5 —13)13 <(0,1)

Sotet f = (8v3-13)" = G,(843)" —* C,(88) (1) +.....— C,,(13)"
Now | + f — f' = 2 (Positive Integer)

L 0<f<1
o< f'<1
= -1<f-f<1
= f—f=0asL.H.S.inalso an integer
= | = even integer = [x]
Similarly

y=l+f= (7\/§+9T=9CO(7\/§)a - C1(7\/§)6.9+ ...... +°C,9°
et r= (W2-9f =c,2] ¢ 2fe+...~ o9

= | + f— f' =2 (Positive integer)
“1<f-f<1 = f-f=0
= | = [y] = even integer
= [X] + [y] = even
62. A vector Vin the first octant is inclined to the x — axis at 609, to the y-axis at 45° and to the z-axis at an
acute angle. If a plane passing through the points (\/E,—L 1) and (a,b,c) is normal to V , then
(1) V2a-b+c =1 (2) a+J2a+c=1 (3) v2a+b+c=1 (4) a+b++2a=1
NTA Ans. (2)

Reso. Ans. (2)

1

Sol. | = cos60° = 2 Let v :|f+m]+nl2
1
m =cos45° = — T
V2
Z+m2+n2=1
1
= M=y Al -11)
1 1 -, .
= n= r rejectas V isin first octant
- 1 “ 0
A=—(i+/2]+k
= HENER
So, dr's of normal to the plane can be taken as 1, \/E, 1
Hence

1fa-v2)iV2b+1)+1-1=0 = a+yEbro-1
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63. If P is a 3x 3 real matrix such that PT = aP +(a -1) I, Where a > I, then
1
(1) JAdj P >1 (2) |Adj P| =3 (3) P is a singular matrix (4) |Adj P| =1
NTA Ans. (4)

Reso. Ans. (4)
Sol. (PNT=(@P+(@-nI)T
= P=aPT+(a-1)I

= P=a(@ap+(@a-10+(@a-1)I
= P=a?P+ala-1)I+(a—1)I
= P=a?P + (a2—1)I
= (@2=1)P+(@-1)I1=0
= @-1)(P+1)=0
a>1
= P+I =0
= P=-1

adj P = adj (-I)
. . 2
= ladjA = [adj-1)| =|-1
= |adjF =1
64. Let g be the maximum integral value of p in [0, 10] for which the roots of the equation x* —px+ %p =0

are rational. Then the area of the region {(x, y): 0 <y < (x—q)?, 0 <x < q) is
125

(1) 164 (2) 243 (3) 3 (4) 25
NTA Ans. (2)
Reso. Ans. (2)
Sol. D = p?- 5p = Perfect square of a rational number v
= D = p(p-5)
Now put values in reverse order as q is maximum value of p
p = 10 reject y=(x-9)?
p = 9 select
=q=9
9
. 2
So area of shaded region = I(X —9)°dx X
0 (9,0)

= 243 sq. unit
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65. Let f, g and h be the real valued function defined on R as
i , x=0 SIL:"_”, X = —1
=K aw=1 **
1, x=0 1, X =-1

and h(x) = 2[x] — f(x) ; where [.] is the greatest integer < x. Then the value of
lim g(h(x—1))is
x—1

(1)1 (2)0 (3) sin (1) (4) -1
NTA Ans. (1)
Reso. Ans. (1)
Sol. L.H.L R.H.L
limg(h(1—h-1)) = limg(h(1+h-=1))
hoot hoot
Iimg[(Z[—h]—_—h] _ limg(2[h]—f(h))
h—0* |— h| ho>0"
limg(2(-1) +1) = limg(0-1)
h-0™ h—0™
limg(-1) =1 = limi
h—0™ h-0"
=1
66. Letai=1,a2 as a4, ... be consecutive natural number, then
_ 1 N 1 _ 1
tan”’ +tan! ot tan | ———— | is equal to
1 B 313.2 1 aF a2a3 1 ar 3.2021 a2022
(1) cot‘1(2022)—§ ) %— cot™'(2022)
(3) tan'(2022)- % 4) % —tan '(2022)
NTA Ans. (2)
Reso. Ans. (2,3)
Sol. a1, a2, A3, ...eenn... are consecutive natural number
ctan | 22781 | qant| B8 782 | gan | B2022 ~ 82021
1+asa, 1+a,a; 1+ as001@0000
=tan'az —tan'as +tan'as—tan'ax +........ + tan~" azo22 — tan—"! azo21

=tan—'axz2 — tan'1

—tan12022 -
4
- g — cot12022— % - % — cot' 2022
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67. If a plane passes through the point (-1,k,0), (2,k,—1) , (1,1,2) and is parallel to the line

— 2
x=1_2y+1_ Z+1,then the value of X 1 __js
1 2 -1 k-1)k-2)
13 5 17 6
1) = 2) — 3) — 4) —
(1) 5 (2) 17 3) 5 4) 03
NTA Ans. (1)
Reso. Ans. (1)
Sol. Line is parallel to to the normal to the plane
A A A A -
vector i+j—k :In ine
Let A (-1, k, 0), B(2, k, -1),C(1, 1, 2)
PO - .C
SR L B M B
So n=ABxAC=3 0 -1 "
2 1-k 2 i

—  n=(1-k)i-8j+(3-3kk

A.(i+j-k=0
= 1-k—-8-3+3k=0
= k=5
2
hence . K- +1 _ 26 _13
k-1)k-2) (4)©B) 6
. x° ax’® x® . _
68. If the function f(x) = 3 + 2bx + > and g (x) = ry +ax+bx®,a = 2b have a common extreme point,
then a + 2b +7 is equal to:
3
(13 (2)3 (3)6 (4)4
NTA Ans. (3)

Reso. Ans. (3)

Sol. f'(x) =0 and g'(x) = 0 have a common root
x2+ax+2b=0
x2+2bx+a=0

2
- X X 1

a2 _ap2 2b-a 2b-a

=>x=1lor—x=a+2b
—a+2b=-1

=a+2b+7=6
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(4)

d
a

e f
,—,— arein A.P
bc

69. The parabolas : ax? +2bx + cy = 0 and dx? + 2ex + fy = O intersect on the liney =1.1fa, b, ¢, d, e, f are
positive real numbers and a, b ¢ are in G.P. , then
(1) g,%,é are in G.P (2) d,e,farein AP. (3)d,e,fareinG.P

NTA Ans. (4)

Reso. Ans. (4)

Sol.

70.

y = 1 is common to both
S ax®+2bx+c=0anddx®?+2ex+ f=0
 b?=ac

~ac+ 2ac x+c=0
:>(\/5x+\/5)2=0

= X = — E
a

Put this value in second equation

d(%)—Ze\/g +f=0

cd Je
= — +f=2e22

a Ja
= cd +af = 2eac
= cd +af =2eb

dir. by ac

| =

2e

+—=—
b

= y = are in A.P.

vla oo
olo o

i
c

Let 4 and b be two vectors, Let [a|=1:[5|=4and a.b=2_If c= (25><6)—35, then the value of

6.6 is
(1)-60 (2) - 48 (3) -84 (4) - 24

NTA Ans. (2)
Reso. Ans. (2)

a:(zaxB)—SB .......... (1)

Sol.
b..(1)
~  bc=0-3bb--48
ler ) (e o) ]
71. lim=|4+|2+—| +|2+—=| +.....4|3——| | isequal to
e n n
19
(1) 3 (2) 12 (3)0 (4) 19
NTA Ans. (4)

Reso. Ans. (4)
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Sol.

72.

Iim§{4+(2+lj +(2+gj Foeen +(3—1J}

e N n n n
Iimg{(2+9j +(2+lj +(2+gj Foee +(2+n—_1j}
e N n n n n

|im”z’1§(2+ij

n-w (2 N n

r
Let —=x
n

=dx

S|=

1
- 3_[(2+x)2dx
0

=3{(2 +3X)3 I

0
= 3303
=27-8=19

Leta, b,c> 1, a3 b®and c3 be in A.P and loga b, loge a and logs ¢ be in G.P. If the sum of first 20 terms

of an A.P., whose first terms is w

equal to:

(1) 343 (2) 216 (3) —

NTA Ans. (2)
Reso. Ans. (2)

Sol.

2bd=ad+c?

loga 3 =Iogb logc
logc loga logb

= (loga)® = (logc)?
= a=C
= 2b% =2¢8 = b=c
—>a=b=c
3a

T1=2a, =-—
5

- —444 =10 (4a - %}

370a 444
—_— = a=—
74

—444 = —

= a==6
= abc =6.6.6 =216

and the common difference is 2~ o0+ C;

is — 444, then abc is
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73. The range of the function f(x) = V3—x ++/2+x is:

(1) [2v2,411] (2) V5,410] (3) [V5,413] (4) V2,47]

NTA Ans. (2)
Reso. Ans. (2)

1 1
I. '(X) = _
So f&) 2J2+x 2J3-x
_V3-x-v2ix

DA e e

(domain is -2 < x < 3)

0

= X =

Soat x= % , maxima
f-2) =5, f (%} 5. /(3) = 5
range € [\/g, \/ﬁ]

74. Let S be the set of all value of a1 for which the mean deviation about the mean of 100 consecutive
positive integers a1, az, as, .... atoo is 25. Then S'is
(1) {99} 2) ¢ (3) N (4) {9}
NTA Ans. (3)
Reso. Ans. (3)
Sol. X:a,ar+1,a1+2, ........ ,a1+ 99
< a1 +(a1 +1)+ ..... +(a1 +99)
100
X =ay+ 495
> Jxi-¥
. M.D. = =25
n
= 2(49.5 + 48.5 + ..... +0.5) = 2500
= 2500 = 2500
= It is true for allai e N
75. Let A be a point on the x-axis. Common tangents are drawn from A to the curves x? + y?2 = 8 and
y2 = 16x. If one of these tangents touches the two curves at Q and R, then (QR)? is equal to
(1) 76 (2) 81 (3) 72 (4) 64
NTA Ans. (3)

Reso. Ans. (3)
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Sol.  Any tangent for y? = 16xis y = mx+% R
Q

it is also a tangent to x2 + y2 =8 /
2
4
if (—j =8(1+m?)
m

o

1—2:8(1+m2)

m

>m*+m2-2=0=>(mM?+2)(M?>-1)=0=> m==1
.. common tangentisy = x + 4

=>x-y+4=0

tangentto x> + y2 =8 is xx1 + yy1 —8 =0

S %8

el iy ~.Q(-2, 2)
tangent to y2 = 16x is yy1 = 8(X + X1)
8X —yy1 +8x1 =0
8_-v _8
1 -1 4
y1=8,x1=4,
. P(4, 8)
. distance = PQ = \/(4+2)2 +(8-2)% = J36+36 = 642
. PQ2=72
76. Consider the following statements:

P : I have fever

Q : I will not take medicine

R : I will take rest.

The statement "If | have fever, then | will take medicine and | will take rest" is equivalent to :

(1) (P v Q) v ((~P) v R) ) (P v ~Q) A (Pv ~R)
(3) (~P) v~Q A ((~P) v ~R) 4) (~P) v Q) ((~P) v R)
NTA Ans. (4)

Reso. Ans. (4)
Sol. Given P — (~QAR)

=~Pv (~Q AR)
= ((~P) v~Q) A (~PVvR)
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77. The number of ways of selecting two numbers aand b, a € {2, 4,6, ....., 100tand b € {1, 3, 5, ...., 99}
such that 2 is the remainder when a + b is divided by 23 is

(1) 54 (2) 108 (3) 268 (4) 186
NTA Ans. (2)
Reso. Ans. (2)
Sol. Clearly 2P 342 5 cN
23 23’

= a+b=23L+2
= a+ bcanbe 25, 71,117, 163

Whena+b=25 = Number of ways = 12
Whena +b =71 = Number of ways = 35
Whena+b=117 = Number of ways = 42
When a + b = 163 = Number of ways = 19
So total number of ways = 108
. : : _d 2+ 3y” :
78. The solution of the differential equation £y % ,Y(1)=0is
dx | 3x“+y
2xy
(1) log, [x+y|-—Y _—0 @) log, [x+y|-—2Y __0
* (x+yf > (x+y)?
() logy | x+y |+ Xy2=0 (4) log, | x+y |+ 2xy2:0
(x+y) (x+y)
NTA Ans. (4)
Reso. Ans. (4)
Sol. Lety=vx
dv 1+3v?
V+X —=—
dx 3+v?
= ve +2dv+ dx=0
(v+1)
= J.Lde+ Ld —dv+J. dx=0
(v+1) v+1 (v+1)
= _—2+In|v+1|+i +In|x|=c
(v+1y v+ 1
= —2x2+|n|x+y|+ 2X +In|x|=c
(x+y) | x | x+vy
= 2Xy2+ln|x+y|:
(x+y)
y(1) =0
= c=0
= 2xy
+In|x+y|=0
(x+yf
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79.  LeticR, a=ri+2j-3kb=i-2j+2k,
If ((é+5)>< (éxB))x(é—5)=8i—40]—24R,then ‘;L(§+5)X(a_5]2is equal to

(1) 136 (2) 132 (3) 140 (4) 144
NTA Ans. (3)
Reso. Ans. (3)

Sol. (BI—a?T)x((é+6)lx(éx6))=8i—40]—2412
 (b-a). (axb))(a+5)- (6-a). (a+5)) (axb)= 81 - 40} - 24&
~ 0+ (@-b). (a.+6)) (axb)=8i - 40} - 24&
— (12+18)- 42 +5) laxB) - 8 - 40 - 24k

i J Kk
Now axb=[n 2 —3:(4—3x)7—(2x+3)]—(x2+2)12
1 =n 2

~

= (4—3A)?-(2k+3)1—(2+x2)|2=i—5]—3|2
=4-3L=1and 2. +3=5 and 2-22=-3

= r=1 :>§><6=?—5]—3R
L o= L =)2 ~ -2
Therefore [ua+b)x (a-b) =22ax§ = 140
80. For a, B € R, suppose the system of linear equations
X—-y+z=5
2X+2y+0z=8
3X—-y+4z=0
has infinitely many solutions. Then o and p are the roots of
(1) x2—18x +56 =0 (2)x2+14x+24=0
(8)x2—10x +16=0 (4)x2+18x+56=0
NTA Ans. (1)
Reso. Ans. (1)
Sol. A=Ax=Ay=Az=0
1 -1 1
= A=2 2 a/=0 =>8+a+8-30-8=0
3 -1 4
=>a=4
1 -15
= A, =2 2 8=0 =3(-18)+1(2)+p4)=0
3 -1 B
=>pB=14

So equationis x2—18x + 56 = 0
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81. Let a line L pass through the point P(2, 3, 1) and be parallel to the line x + 3y —2z-2=0=x -y + 2z
If the distance of L from the point (5, 3, 8) is a, then 3a? is equal to

NTA Ans. (158)
Reso. Ans. (158)

Sol. a+3b-2c=0 given line
a—-b +2c=0
a_b _c¢
4 -4 -4

Sodr'sof Lcanbe -1,1, 1
x-2 y-3 z-1
-1 1 1
LetD(2—-24,3+A,1+A4)
Dr'sof DQ :3 +A, A, 7—2
DQ.LL

L:

=>-83-AA+7-1=0 :k:%

o2 :@+E+@:ﬂ:> 302 =158
g © @ 3

82. Let P(ai1, b1) and Q (a2, b2) be two distinct points on a circle with center C (\/E,\/g) Let O be the origin

and OC be perpendicular to both CP and CQ. If the area of the triangle OCP is ‘/275 then

a?+ a2 + b? + b3 is equal to

NTA Ans. (24)
Reso. Ans.(24)

Sol. _XPC J__‘/_Pc A7

a? +b? +a3 +b3 = OP? + OQ?
—2(5+7)=24

83. The 8" common term of the series
S1=3+7+11+15+19+ ...... ,
S>=1+6+11+16+21+......
is

NTA Ans. (151)
Reso. Ans. (151)
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Sol. For common series a=11,d = LCM of (4, 5) = 20
Te=11+(8-1)x 20
=11+ 140 = 151

84. 50! root of a number x is 12 and 50t root of another number y is 18. Then the remainder obtained on
dividing (x + y) by 25 is .

NTA Ans. (23)

Reso. Ans. (23)

Sol.  (x)=12and (yF=18
=x=12%0 = y=18%
X +y =125 4+ 1850
= (22x 31)%0 4 (32 x 2)%0
= 650(2504 350)
=(5+1)50 (4254925)
= (25A+1)[(5-1)% + (10-1)29]
= (25A+1) (25k—1+25pu—1)
= (250+1) (25t + 23)
=25¢ + 23
so remainder is 23, when x+y is divided by 25.

85. A bag contains six balls of different colours. Two balls are drawn in succession with replacement. The
probability that both the balls are of the same colour is p. Next four balls are drawn in succession with
replacement and the probability that exactly three balls are of the same colourisg. lfp:g=m:n,
where m and n are co-prime, then m + n is equal to

NTA Ans. (14)

Reso. Ans. (14)

6
Sol. p-= C1=l
6x6 6

q= °Cx*Cix4 _ 5

6x6x6x6 54
p:q=9:5=m+n=14

+ constant, then 3 — a is equal to .

86. If J'\/se02x—1 dx = alog,

NTA Ans. (1)
Reso. Ans. (1)

Sol. j\/5e02x—1dx:_f ﬂdx =\/§J‘ sinx

COS2X + B + \/cost(1 + cos% xj

COS2X v2cos? x —1
put cos x =t = —sin x dx = dt
2| dt = _In|v/2cosx ++/cos2x | +c :—%In|c052x+%+\/cos2x.\/1+cos2x |+c
2t2 -1

1 1
vB=—o0=—==>p-a=1
p 5 5 p
87. The number of seven digits odd numbers, that can be formed using all the seven digits 1, 2, 2, 2, 3, 3, 5
is

NTA Ans. (240)
Reso. Ans. (240)
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Sol. ------1-2>_¢g0
213!
|
3!
312!

Total = 60 + 120 + 60 = 240
88. LetA={1, 2, 3, 5, 8, 9}. Then the number of possible functions f : A — A such that f (m.n) = f(m). f(n)
for every m, n € Awithm. n € Ais equal to

NTA Ans. (432)
Reso. Ans. (432)

Sol. f(1) =1
f(9) = f(3) x f(3)
=f38)=10r3
Total number of such functions =1 x6 x2 x 6 x6 x 1 =432

89. Let A be the area of the region {(x,y) : y = x3, y > (1 — x)?, y < 2x(1 — x)}. Then 540 A is equal to
NTA Ans. (25)

Reso. Ans. (25) Y )
Sol. 1 Y=x
1 =(1-x)2
> . . o a Y =(1-x)
A=2 [(2x-2x* ~(1-x)?) ox 39 /11
1 2’4
3
/2
=2 [2x2 - x® —x > X
[ - E/S ; (0,0 (1,0)
SoA=— =>540A=—x540=25
108 108 Y = 2x(1-x)
90. If the value of real number a > 0 for which x2—5ax + 1 = 0 and x2—ax — 5 = 0 have a common real root

is _3_then B is equal to
2B
NTA Ans. (13)
Reso. Ans. (13)
Sol. Let o be the common root

Soo2—-5aa+1=0
o?2—aa—-5=0

o o 1
:> = —= —
26a 6 4a
:>OL2=E:>0,=1,E :a:i:_s'
2 2 20 \/2—[3
=p=13
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