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SECTION - A

61. A vectorV in the first octant is inclined to the x-axis at 60°, to the y-axis at 45 and to the z-axis at an
acute angle. If a plane passing through the points (v2,—1,1) and (a, b, c), is normal to ¥, then

()V2a+b+c=1 Qa+V2b+c=1
(3)a+b++v2c=1 (AHV2a—-b+c=1
Sol. 2
cosa = Cc0s60 cosf3 =cos45
1 1
l=— m=—
2 N7
>+m?+n®=1
= 1l n2=1—§=1
4 2 4 4
1
n==
2
o o1ls 1. 1n
Directionof vis —i+—=]j+=k
irecti VIS 2I+\/§j+2
Equation of plane through (+/2, -1, 1) & Normlato v is
1 1 1
Z(X=2)+—=(y+)+=(z-D) =0
(X J‘)+ﬁ(y+)+2(z )

It passes through (a,b,c)
(a-+2)+2(b+1)+(c-1)=0
= a+J2b+c=1V2-2+1

= la+J2b+c=1

62. Leta,b,c>1,a3b%and c3 be in AP., and log, b,log.a and logy, c be in G.P. If the sum of first 20

terms of an A.P., whose first term is 22+ and the common difference is %‘;“ is —444, then abc is
equal to:

125 343

E= (2) 216 (3) 343 (4) =2

Sol. 2
If log, b, log, a,log, c — G.P.
(log, a)” =log, bxlog, c

(log,a)’ =log, c

1
log,a)’ =
= (log.2) log. a
= (log,a)’ =1
= log.a=1

a=_c¢C
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Ifa’h’c® > AP

2b® =a+¢?
Ifa=c
=
For AP
A=a+4a+a D=a—8a+a
3 10
A=2a D:_—?’a
5

S20 = Z—ZO{ZX 2a+(20 —1)(%)}

= 10[4a - 57—‘1
5

=10[—i5ﬂ = —444

,_ 444x5
37x10

= [abc=6x6x6 = 216|

63. Leta; = 1,a,, a3, ay, ..... be consecutive natural numbers.

Then tan™? ( 1 ) + tan~?! ( : ) +---.+tan™? (;) is equal to
1+ajap 1+3233 1+3202132022

(1) cot™*(2022) -3 (2) 5 — cot™1(2022)
(3) tan™"(2022) - 7 (4) 5 —tan"1(2022)
Sol. 3

a, =1a,,a,,....a, be consecative natural numbers.

tan‘l[ L j+tan‘1£ L j+ ..... +tan‘{—1 J
l+aa, 1+a,a, 1+ 8,018,500

= T,=tan™ N
1+ K(K+1)

L K+1-K
=tan"| —
1+ K(K+1)
=tan'(K+1)-tan"K
T, =tan"'2-tan'1
T,=tan'3—tan"2
T,=tan'4-tan'3
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Ty, = tan™(2022) —tan™(2021)

On adding
ST, =tan'(2022) —tan (1)

2021 T
DT, =tan"(2022) - —
n=1 4

64. LetAeR3=Ai+2]—3kb=1—2A+2k
If (3+D) X (@xDb)) X (@—b) = 81 — 40 — 24k, then |A@ + b) X @ — b)|? is equal to
(1) 132 (2)136 (3) 140 (4) 144

Sol. 3

- ((a-B)a—(a’-a)B+(B-B)a—(6-a)6)x(a—6)
= 0—(3-b)@Exb)—a’(bxd)+0—b’@Exb)— (3-b)bxd =8i—40j—24k
= (a”—b?)(@xb)=8i-40]j-24k

(22 +4+9)-(1+2+4))(axb)

s(axb'):s(?—s]—sl%)

A A A

ik
A 2 -3=i-5]-3k
1 -4 2
i(4-30) - j(2h+3) + k(A2 —2) =i —5j -3k

=  4-3r=1 20.+3=5 A2-2=-3
3 =3 A2 =
A=1 A=1

1@ +)x (3~ b)) =|@+ b) x (@-b)|
= [-axb+bxa| =[2(axb)| =4(+25+9)=140
65. Let q 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) 243 (2) 164 (32 (4) 25
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Sol. 1

5

X2 —pX+—-p=0
p. 2 p

Roots are rational
D = A perfect square

5
p*-4(1) 7P
p? —5p = A perfect square

forp=0,p=5,p=9the Dis a perfect square
.. maximum integral of p is 9.

{(xy);,0<y<(x-9)*0<x<9]

9
Area = [(x-9)*dx
0

3
L X —39)3}
0
(0-9)°
3
9%x9x9
3
=243

= 0-

66.  Letf,gand h be the real valued functions defined on R as
f(x) = {%, X # O,g(x) _ {Slg(()_(l_—-l_l)l), x#* —1
1, x=0 1, x=—-1
and h(x) = 2[x] — f(x), where [x] is the greatest integer < x.
Then the value of lim,_,; g(h(x — 1)) is
(1) -1 (20 (3) sin(1) 41

Sol. 4
LHL

lim g(h(-8)) 6>0
lim g(-2+1)
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=09(-1)=1

RHL

iim g(h(3))
limg(2x0-1)

iim g (-1)

lim g (h(x-1) = 1

67. Let S be the set of all values of a, for which the mean deviation about the mean of 100 consecutive
positive integers a;, a,,as, ....a190 1525 . Then S is

()N 2 ¢ (3) {993 (4) {9}
Sol. 1
Let a,=n a,=n+1 a,=n+2 ...
)—(_n+(n+1)+(n+2)+ ..... n+99
a 100
100x 99
100n + ——— 99
100 2
Mean deviation about the mean
1 _
_Z|Xi_x|
100
1 (99 97 95 97 99)
= — | —+—+—+.n +—+—
1002 2 2 2 2

2 (99 97 95
= —| —+t—+—+..... 50terms
1002 2 2

— 2L (50 220x0
100 2 100

It is 25 irrespective of the value of

s.neN

= |S=N

25

68. For a, B € R, suppose the system of linear equations

X—y+z=5

2x+2y+az=28

3x—y+4z=90

has infinitely many solutions. Then a and {8 are the roots of

(1) x>+ 14x+24=0 (2)x*+18x+56=0

(3) x> —18x+56=10 4)x*—10x+16=0
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Sol. 3
1 -1 1
2 2 a|=0
3 -1 4

18+a)+18—3c) +1(-2-6)=0
= 8+a+8-30-8=0
—20.=-8
a=4
D:1=0

5 -1 1
= 8 2 4{=0

B -1 4
508+4)+1(32-4B)+1(-8—-2B) =0
60+32—-4B—-8-2B=0
= -—6B=-84
p=14
Equation having roots as o &

Ix2 —18x +56 =0|

69. Letdand b betwo vectors, Let [] = 1,|b| = 4and3- b = 2. If ¢ = (23 x b) — 3b, then the value of
b-¢is

(1) —24 (2) —84 (3) —48 (4)—60

Sol. 3

3 2 3
70.  If the functions f(x) = >+ 2bx + =~ and g(x) = -+ ax + bx?a # 2b have a common extreme
point, then a + 2b + 7 is equal to:

(1)3 )3 (3) 4 (4)6

Sol. 4
f'(x)=x*+2b+ax=0
g'(xX)=x’+a+2bx=0
x =1 is the common root
1+2b+a=0
2b+a+1+6=6
2b+a+7=6



71.

Sol.

72.

Sol.

73.

Sol.
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If P is a3 x 3 real matrix such that PT = aP + (a — 1)I, where a > 1, then

(1) |AdjP| =~
(3) P is a singular matrix

2

(P") =aP"(@- D)

P=a@P+@-nhH+(@-1l
=a’P+(a*-a)l+(a-1l
=a’P+(° —a+a-1l

P=a’P+(a® -1l

|Adip] =[P = (-2
=1

The number of ways of selecting two numbers a and b,a € {2,4,6, ....,100} and b € {1,3,5, ....

(2) |AdjP| =1

(4) |AdjP| > 1

= P=(@-a*)=("-1I

such that 2 is the remainder when a + b is divided by 23 is

(1) 268 (2) 108

2

a+b=25 a+b=71
a b a b
2 23 2 69
4 21 4 67
24 1 70 1
12 cases 35 cases

Total ways = 12 + 35 + 42 +19

=108

lim 3{4 +(2 +%)2 +(2 +§)2

n—oo n

(1) 12

4

BE

(3) 54

a+b=117
a b
18 99
20 97

100 17

42 cases

oot (3 - %)2} is equal to

®3)0

.3 Y 2 ’ 1 ’
151;;{ 4 (2+%) +(2+n) +....+(3 nj}

(%)

(4) 186

a+b=163
a b
64 99
66 97

100 63

19 cases

(4) 19

99}
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3 1
:>[(2+x) l
=(2+1)’ -(2+0)’
=27-8=19
74. Let A be a point on the x-axis. Common tangents are drawn from A to the curves x? + y? = 8 and
y? = 16x. If one of these tangents touches the two curves at Q and R, then (QR)? is equal to
(1) 81 (2) 72 (3) 76 (4) 64
Sol. 2
R

y" =16x circle

Tangent X’ +y* =8
4

y=mx+— Tagent
m

y=mx+2241+m’
4 Bim
m

=8+8m’

=
|5

2

3

8m* +8m’ =16

m* +m’> =2

m’=1,-2

Let m=1

m>1

Sy=x+4

Point of tangecy at parabola

4 8
(zm)
m~ m

Q(4,8)
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Point of tangency at circle
eq" at tangent at R(x,,y, )

is [T=0]

XX, +yy, =8
Comparison with
Xx—y+4=0

X _Y:__8

1 -1 4
X, =—2 y,=2
R(-2,2)

Now QR’ =J(4+2)" +(8-2)

QR* =72

75. If a plane passes through the points (—1,k, 0),(2,k, —1),(1,1,2) and is parallel to the line % =
2y+1 _ z+1 k?+1

= then the value of TS is
17 13 6 5
) Ry (2 — (€ e 4)
Sol. 2
Eq"of plane

x—2 vy—-k 3+1

1-2 1-k 2+1|=0
-1-2 k—k 0+1

x—=2 y-k 3+1
=(-1 1-k 3 [=0

-3 0 1
(x=2)(1-k—0)—(y—k)(-1+9)+(3+1)(0+3-3k)=0
=(1-k)x—8y+(3-3k)z—2+2k+8k+3-3k=0
(1-K)x—8y+(3-3K)z+7K+1=0
Plane is parallel to the line L.:
~(1-k)1-8.1+(3-3K)(-1)=0
=1-k-8-3+3k=0
2k=10
k=5

k> +1
(k=1)(k-2)

25+1 26 13
(5-1)(5-2) 4x3 6




76.

Sol.

77.

Sol.

The range of the function f(x) = V3 —x + /2 + x is:

(1) [2v2,V11] (2) [V5,V13] (3) [V2,¥7]

4
3—x2>0

x<3

«/3—x :\/2+x
=3-x=2+X
=2x=1

x=7%
f(%)z\k—% +\/2+%

5 5 5
=,|=+,[==2,|—=+10
(s

Range =[\/§,\/ﬁ]

x2+3y?
3x2+y?

The solution of the differential equation g—z = — ( ),y(l) =0is
Xy

_ 2xy
(x+y)?

(x+y)?

(1) 1ogelX + Y| - (2) loge |X + Y| +
2xy

— Xy
(x+y)?

(3) loge Ix +y| — (4) loge Ix+y| +

xdv  x*+3vX’

dx 3x% + v’
dv 1+3V?

——vV
dx 3+v
dv 1+3v+3v+V?
dx 3+v?
J- 3+v2 dx

2tV g

143V +3v+V? X

+y)?2
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(4) [V5,v10]

=0
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2
J(i+v)3dv=—lnx+c
+v
Let v+1l=t
dv=dt
3+(t-1)
Tdtz—lnx+c
2
:>It _t23t+4dt
J.[%—t%+%jdt=—lnx+c
:>Int+%—%=—lnx+c
-1
:>In[1+1) 2 — 4 > =—Inx+C
X ¥+1 2(%+1)
y+x)  2x 27
:In( ” )+ - > =—Inx+c
yEX (x+y)
:>In|x+y|+(x+y)2(x+y—x)=c
= In|x+y|+ 2Xy2=c
(x+y)

78.  The parabolas : ax? + 2bx+cy = 0 and dx? + 2ex +fy = 0 intersect on the line y=1. If
a,b,c, d,e, fare positive real numbers and a, b, c are in G.P., then

(1) d, e, fare in G.P. (2)§,§,£are in A.P.
(3) d, e, fare in A.P. (4)g,§,£are in G.P.
Sol. 2

at y=1, Both curve intersect

ax’ +2bx+c=0
= Common Root
dx” +2ex+f=0

Givena, b, carein G.P

b’ =ac
=D=4b’—4ac=0 for the first equation
= Both the Root are equal

** sum of the roots =—2E
a

b
a+o=-2—
a
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It satisfies the second equation also

2
d(—Ej +2e(—9j+f=0
d a

2
d[b—zj—@—i—f:O
a a

d[a—fj—2e9+f:0

d
a

f
,—areinAP
C

o|m

79.  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~ QA ((~P)VR) @) PVQA((~P)VR)

@) (~ Py v~ QA ((~P) v~ R) (4) (Pv~QA(PV~R)
Sol. 1

P—(~QAR)

~PV(~QAR)

=((-PV(=Q)A((~P)R)

80. x = (8V3+13)¥ and y = (72 + 9)°. If [t] denotes the greatest integer < t, then

(1) [x] is odd but [y] is even (2) [x] + [y] is even

(3) [x] and [y] are both odd (4) [x] is even but [y] is odd
Sol. 2

Let x=1, +f,

(8V3+13) =1, +1,

(8V3-13) =1, (let)
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On Subtaction

(8v3+13) —(8vb-13) =1+, -1’
z[ﬁc1 (83 )12}13+ ec,(8V3 )w 13°

+————]=1+0

- | =Even Number
[x]=Even
similarly,

Let Y=Lth

(7\/§+9)9 =1, +f,

(7\/5—9)9 =1

On Subtaction

(7J§+9)9 —(7\/5—9)9 =1, +f, —f"
2[*’(:1(7\/5)8.9+9c3(7\/§)792 ———}:l2 +0

l, =Even

"+ [x]+[y]=Even +Even
=Even

SECTION -B

81. Let a line L pass through the point P(2,3,1) and be paralleltothe 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

Sol. 158
The Direction ratio of line

b k=i(6—2)—j(2+2)+k(—1—3)

1 3 -2
= 4i-4j—4k
1 -1 2

Equation of line L

M

Q (5,3, 8)

x-2 y-3 z-1

1 -1 -1
Let M(A+2, -A+3,-A+1)

DR’sof MQis<A+2-5-A+3-3,-A+1-8>

=Mad)
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Sol.

83.

Sol.
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SA=3,-A.A>T>

- LLMQ
= (L-3) (1) + (A1) + (-A-7) (-1) =0
SA-3+A+A+7=0

:>3k=—4:>k=—%

om[-Eip st (2187
3 7373 373’3
MQ =«

aseo((o2] (803

=3 @+E+& :ﬂ=158
9 9 9 9

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 colour is q. If p: @ = m:n,
where m and n are coprime, then m + n is equal to

14
1
=1-
P 6
I
q= (ecl_l,l_léjizixhi
6 66 6/31 216 54
p_1/6 _9
q 5/54 5
m=9
n=>5
m+n=9+5=14

Let P(a;,b;) and Q(a,,b,) be two distinct points on a circle with center C(+v/2,v/3). Let O be the
origin and OC be perpendicular to both CP and CQ.

If the area of the triangle OCP is \%_5 then aZ + a3 + b? + b3 is equal to
24

Q(azr bg)

P(al, bJ

OCis L" to bothCP & CQ
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= PQ is a Diameter

NS
2

Area of AOCP =

GCPxOC:@

2 2

CPx \2+3=4/35

CP = \7 = radius = \[7
Now OP? = OC? + PC?
a’+bi=2+3+7=12
Similarly
0Q?%=0C? + CQ?
a’+b’=2+3+7=12

.A2 2 2 2
. aj+a;+b; +b; =24

84.  Let A be the area of the region {(x,y):y = x%,y = (1 — x)?,y < 2x(1 — x)}. Then 540 A is equal to

Sol. 25
A
y =x’
y = (1-x)°
13172 éls\
x?= (1 —x)? X2 =2X — 2X? (1x)? + 2x — 2x2
x3=1+x%2-2x 3xt = 2x 1+ x2—2x=2x — 2X?
1
X= o x(3x-2)=0 =3x°-4x+1=0
2 2
x:O,g = 3X*-3Xx—-x+1=0
= 3X(x-1)-1(x-1) =0
1
Xx=1, —
3

Required Area

A= {(ZX—ZXZ)—(l—X)Z}dX-l- ((ZX—ZXZ)—XZ)dX

W | P C— N | 2
N | P C— 0 | N
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1 21 1 1 21 8 4 8 1 1
S|t — || st — || = — || ===
4 38 83 9 327 273 9 27 4 8

1 1 6 4 8 1
+

1 3 10 3 -27+216-240+81 297-267

= -4 —= = =
24 9 27 24 24x27 24x27
540 A =540 x 30 =
24x27

85. The 8™ common term of the series

S$i=34+7+114+154+19+ ...
S, =1+6+11+16+ 21+ ---.
is
Sol. 151
8™ common term of the series
S1=3+7+11+15+19+.........
Sy=1+6+11+16+21+.........
First common term = 11
common diff of the AP of common terms
=L.C.Mof {4, 5}
=20
- AP
11, 31, 51,
Te=11+(8-1)20
=11 + 140
Tg =151

86. Let A ={1,2,3,58,9}. Then the number of possible functions f: A — A such that f(m - n) = f(m) -
f(n) for every m,n € A with m - n € A is equal to
1

Sol.
° LHL RHL
lim g(H(1—h-1) lim g(H(1+h~1)
lim g2-D-f(-h)  lim g(H(h))
lim g(—Z—ﬁJ = lim g(2(0)+(h)
= g[—Z—‘le 9(0-1)
=2(-1)=+1 =1

Ll_rg g(Hx-1)=1
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+ constant, then  — a is equal to

87. If [+/sec2x — 1dx = alog,

cos2x+ (B + \[COSZX(I + cos%x)

Sol. 1

| = j\/sec 2x —1dx

3_[ ,1_C032de
C0S 2X

J \/_smx
V2cos?x—1

Let 2cosx=t
—\/_sinx dx =dt

Inh+4 |+c
:>—In‘\/_cosx+\/2003 x—1‘+c
= _?1In (\/Ecosx+\/cos 2X )2

= _71In 200s% X + C0S 2X + 2+/2 cos x~/cos 2x|+c

+C

1+cosx
+

= _71 In{1+ cos2Xx +Ccos 2X + 2\/5\/003 2X %

= 7In 2C0s2x +1+ 2\/cos 2x (1+ cost)|+c

|
= _In cost+%\/c032x(1+0052x)‘+c

pa=1(Z1)-
- B oc—2 [2) 1

88. If the value of real number a > 0 for which x? — 5ax+ 1 = 0 and x?2 —ax — 5 = 0 have a common
real root is — then B is equal to

728

Sol. 13
x*—5ax+1=0
x*—ax—-5=0
-+ o+
—4ax+6=0
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6

3
X = —=—(common root)
4a 2a

2
(ij —Sa(ij+1:0
2a 2a

—9-30a%+4a’=0

— 26a%=9
a2:1:>a:i:i

26 V26 2B
B =13

89.  50% root of a number x is 12 and 50" root of another number y is 18 . Then the remainder obtained
on dividing (x +y) by 25 is

Sol. 23

1

1
x%0 =12 yﬁ =18
Remainder when x + y is division by 25.
x =12% y =18%°
X +y=12% +18%
= 650 (250 + 350)
= (5 + 1)50 ((22)25+ (32)25)
= (250 + 1) ((5-1)% + (10-1)%)
= (25A1 + 1) (25 (A2 + A3)-2)
= (250 +1) (25 K- 2)
= 251 . 25K — 5071 + 25K — 2
= 25n; -2
= 25n; + 23
Remainder = 23

90.  The number of seven digits odd numbers, that can be formed using all the seven digits 1,2,2,2,3,3,5 is

Sol. 240
The no. of 7 digit odd Numbers that can be formed using
1,2,2,2,3,35
1 ﬁ = E=60
Bz 12
3 ﬁ=@=120
3 6
5] 16 _720_ 4
32 12

= 240
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ADMISSION ANNOUNCEMENT
Session 2023-24 (English & f2=SY Medium)

Target: JEENEET 20235 Target: JEE/NEET 2024
Nurture & WTH Baich  Enthuss & WOTH Batch
Class 10th to 11th Moving Class 11th to 12th Moving

Target: JEE/NEET 2024 Target: PRE FOUNDATION
Dropper & WaTHE Batch  SiP, Evening & Tapasya Batch
Class 12th o 13th Moving Class 6th to 10th Students
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