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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

61. If the orthocentre of the triangle, whose vertices are
1, 2), (2,3)and (3, 1) is (a, B), then the quadratic
equation whose roots are a + 43 and 4a + 3, is
(1) x2-20x+99=0 (2) x2-19x+90=0
() x2—22x+120=0 (4) x*—18x+99=0

Answer (1)

Sol. A(1, 2)

B(2, 3) C(3, 1)

Altitude of BC is y—2=%(x—1) =>x-2y+3=0
Altitude of ABisy—1=(-1)(x-3)=>x+y=4
Orthocentre § ’
3 3

oa+4B=11 and 4o +B=9
Equation is x2—20x + 99 =0

62. The mean and variance of 5 observations are 5 and
8 respectively. If 3 observations are 1, 3, 5, then the
sum of cubes of the remaining two observations is

(1) 1456
(2) 1216
(3) 1792
(4) 1072
Answer (4)
Sol. Let observations 1, 3,5, a, b

2 1.2
9+a+b:5 &a +b +35—25:8
5 5
= a+b=16&a%*+b?2=130
a&bare7&9

al+b®=73+9%=1072

63. If the centre and radius of the circle %‘ =2 are
Z —
respectively (a, B) and vy, then 3(a + B + v) is equal
to
(1) 10 (2) 12
3) 11 4) 9
Answer (2)

Sol. (x—2)? +y2 = 4(x — 3)? + 4y?
= 3x?+3y?-20x+32=0

2
c=(¥ o)er- [10)_32_2
3 3) 33

3(a+[3+y)=3(%j=12

64. If y = y(x) is the solution curve of the differential
dy

equation —+y tanx=xsecx, 0 <x < ki ,y(0) =1,
dx 3
then y(gj is equal to

P2 o

(2) —+—1loge

12 2 (e 3
O
n 3 243
© E*?'C’QE(TJ
T \/§ 2
(4) E—7|09e(;]
Answer (4)

Sol. d—y+ytanx = XSecx
dx

I.F = eftanXdX =Sec X
= ysecx=jxseczxdx
= ysecx = xtanx —In|sec x| +ccosx
Ly@)=1
= 1l=e

y = xsinx — cos xIn|sec x| + cos

(2)-5-En( 2)

-16 -



JEE (Main)-2023 : Phase-1 (01-02-2023)-Morning

65. The sum to 10 terms of the series
1 2 3 .
+ .. is
1412 +1% 1+42%24+2% 143%24+3%
58 59
1) — 2) —
@) 111 @) 111
55 56
3) — 4) —
3 111 @) 111
Answer (3)

Sol.

66.

S=§ r 212L21 __21 )

S1+r? 4t 2 —r+1 re+r+1

1( 1 1 J
=713 T2
217 -1+1 17 +1+1

1 1 1
T2=7 3 T2
2024-2+1 2+2+1

T 1[ 1 1 j
=1 _
2(32-3+1 3%+3+1

1 1 1
To =75 102
210 -10+1 10 +10+1

s=2f1- 1.5
2" 111) 111

The combined equation of the two lines ax + by + ¢
=0and a'’x + b’y + ¢’ = 0 can be written as (ax + by
+c)(@x+by+c)=0

The equation of the angle bisectors of the lines
represented by the equation 2x? + xy — 3y? =0 is
(1) 3x2+5xy +2y?°=0 (2) x>—y2+10xy=0

(3) 3X2+xy+2y?=0 (4) x2—y>—-10xy=0

Answer (4)

67.

X2 _y? Xy

OR x? —y? = 10xy
Let S be the set of all solutions of the equation

cos‘1(2x) —Zcos_l(\/l—T) =m, Xe [_E E} _

2'2

Then > 2 sin_l(x2 —1) is equal to

XeS

27
1) 3

a3
(3) m—sin (T]

) 0

4) n—zsm4(%?J

Answer (*)

Aakash
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Sol. cos‘1(2x) - Zcos‘l(\ll— x2 j =r

This is possible only when

cosH(2x)=n ()

And 2cos™tv1-x2 =0 .. .(ii)

From (i)
1
X=-=
2

Which does not satisfy (ii)
So no such x exist
68. The value of

1 1 1 1 1
+ + +.ot——+—1IS
150! 3148! 5!46! 49121 511
250 251
1) — 2) —
@ 51 @ 51
250 251
3) — 4) —
3 50! “) 50!
Answer (1)
1 (5 5 51
Sol. ——(°%¢; + %%, +...+°%C
(51)|( 1 3 51)
50
~ (52)
69. Let S denote the set of all real values of A such that
7% the system of equations
AX+y+z=1
X+Ay+z=1
X+y+iz=1
is inconsistent, then ' (|7»|2 +|x|) is equal to
reS
1) 4 (2) 2
(3) 6 4) 12
Answer (3)
A 11
Sol. |1 A 1|=0
11 A

MA2-1)-1(h—1)+1(1-1)=0
A oA-A+1+1-2=0
A3 -31+2=0

(r-1)(2+r-2)=0
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70.

A=1-2
For A =1 = o solution

A = —2 = no solution

2
S P -6

Les

For a triangle ABC, the value of cos2A + cos2B +
cos2C is least. If its inradius is 3 and incentre is M,
then which of the following is NOT correct?

(1) MA-MB =-18
(2) perimeter of AABC is 1813

273
2

(3) area of AABC is

(4) sin2A + sin2B + sin2C = sinA + sinB + sinC

Answer (3)
Sol. We know that

71.

C0S2A +cos2B +cos2C > _—23 where  equality
holds for equilateral triangle
V3 2
A4 a
s 3, 23
2
a= 2«/§r = 6J§
3.2
Area = Ta = 27\/§
1+sin’x  cos? x sin2x
Let f(x)= sinf®x  1+cos®x  sin2x |,
sin® x cos’x  1+sin2x

X € [gg} . If o and B respectively are the

maximum and the minimum values of f, then
(1) p?+2va ==
9
2) a?+p%=2
(2) a”+B 5
(3) o -p? =43

(4) B2—2J&=$

Answer (4)

JEE (Main)-2023 : Phase-1 (01-02-2023)-Morning

Sol. Ct—>=C1+C2+Cs3

72.

1 cos®x sin2x
(2+sin2x)[1 1+ cos®x  sin2x
1 cos’x  1+sin2x

R > R2—>R1;;Rz3 >R3> R:

2

1 cos“x sin2x
(2+sin2x)|0 1 0
0 0 1

f(x) =2+sin2x; X e{

|

f(X)max =2+1=3 for x :g

Ve

f(X)min :2+7 for x =

ol a
wla

wla

T
61
32—2\/5:4+§+2\E—2\/§

19
4
The area enclosed by the closed curve C given by

the differential equation 3—y+ X H; =0,y(1)=0is
X

4.

Let P and Q be the points of intersection of the
curve C and the y-axis. If normals at P and Q on the
curve C intersect x-axis at points R and S
respectively, then the length of the line segment RS
is

23

3

43

3

(1) 2 ()

3) 2V3 (4)

Answer (4)

Sol. d_y+

x+a _ o
dx y-2

(y—2)dy +(x+a)dx=0

Integrating

2 2
y——2y+x—+ax:C

2 2
Orx?+2ax+y?>-4y=C

Atx=1,y=0
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1+2a=C Sol. np+npg=5
Equation of circle np(1+q)=5 (i)
X2+ 2ax+y?—4y=1+2a np(npq) = 6 (i)
X2+y?+2ax—4y—-(1+2a)=0

= np=3,npg=2
r=va?+4+1+2a=2 5 .
o +2a+5-4 = [a=_1] = 4=z Pegp =Y
Curveisx?+y2—2x—4y+1=0 1 2 1
Intersection with y-axis 6(n+p-q)= 6(9 +§_§j - 6(9 _EJ
P=(0,2+3) Q=(0,2-+3) =52
For normal at P & Q 75. The shortest distance between the lines

2 2
R=(1+_,oj,s=(1__,oj X-5 :y—2=z—4 and x+3=y+5=z—1 is
‘/g */g 1 2 -3 1 4 -5

RS = ? 1) 53 @ 6

3) 43 4) 743

73. Let f(X)=2x+tan‘1x and ©) @ )
Answer
g9(x) =loge (\/1+ x2 +x) x €[0, 3]. Then Pk
(1) min f/(x) = 1 + max g'(x) Sol. byxb, =[1 2 —3|=i(2)-[(-2)+k(2)
(2) there exist 0 < x1 < x2 < 3 such that f(x) < g(x), 14 -5
VX € (X, X ) 8

E'lxb—é:i +j+K
(3) there exists X € [0, 3] such that f'(X)<g’(X)

(4) max f(x) > max g(x) ROPC ol + 7] + 3k

Answer (4) ‘(al_az)(blxbz)‘ |8+7+3| 18
1 1 S p— J— = :—:6\/5
Sol. £/(x) =2+ ——, g'(x) = by x by ‘ | 3 | 3
1+x Vx2 +1
noy 2X 76, lim|— -t 1 o 1l equal to
f'(X)=———55<0 now|1+n 2+n 3+n 2n
(1+x9)
1 1) o (2) lo 3
g"(x) = —E(x2 +l)‘3/2 2x <0 %e 2
FOX) [ = £/3) = 24 = = = (3) loge 2 @) Ioge[gj
min 10 10 3
g'(X)|max =g'(0)=1 Answer (3)
f _f(3)=2+tan13 sol. fim[-t Lt 1
00 lmax =1(3) = 2+ tan " now\n+l n+2 n+n
9(x) | max=9(3) =IN(3++10) <In <7 <2
74. In a binomial distribution B(n, p), the sum and the _ lim -1 1
product of the mean and the variance are 5 and 6 n—w TN r
respectively, then 6(n + p — q) is equal to s n
(1) 52 (2) 50 .
(3) 53 (4) 51 :Id—leog(1+ x)é =log2
Answer (1) 01+X
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77. LetR be arelation on R, given by

R={(a,b):3a-3b +/7 is an irrational number}.

Then R is

(1) reflexive but neither symmetric nor transitive

(2) an equivalence relation

(3) reflexive and symmetric but not transitive

(4) reflexive and transitive but not symmetric
Answer (1)

Sol. For reflexive:

3a—3a+\/7is an irrational number YvaeRR is

reflexive

For symmetric

Let 3a—3b++/7 is an irrational number
= 3b-3a++/7is an irrational number
Fore.g., Let 3a—3b = J7

\/7+ ﬁis irrational but —\/7+ ﬁis not.

R is not symmetric

For transitive:

Let 3a—3b+\/7is irrational and 3b-3c +\/7is

irrational

= 3a-3c+ ﬁ is irrational

N

For e.g., take a=0, b=-7,c :?

R is not transitive

78. The negation of the expression qv ((~q)Ap)is

equivalent to

(1) pa(~a)

3 (~p)va
Answer (4)
Sol.gv(~qAap)

= (Qv~a)a(@vp)
= TA(Qvp)

@ (~p)v(~a)
@ (~p)a(~q)

= qvp
Now,
~(@vp)
=~qAr~p

79. Let S =

80.
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x:xeR and (\/§+\/§)X2’4
+(B-v2)"* -10

Then n(S) is equal to

1 2 (2) 4
30 (4) 6
Answer (4)

Sol. Let («/§+\/§)X2_4 =t

t+}:10
t
= t?-10t+1=0

tzloJ—r— v]-00—4=5i2£

2

Case-l

t=5+26

= (Be) = (B )

= x2—4=2:x2=6:>x=i\/§
Case-ll

t=5-26
(52 = (52

2

= (B (B

= 4-x2=2
= x?=2
= X=1/2

Let the image of the point P(2, —1,3) in the plane
X + 2y —z =0 be Q. Then the distance of the plane
3x + 2y + z +29 = 0 from the point Q is

1) 214
2242

7

242

©®) —

(4) 314

)

Answer (4)
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Sol. P(2, -1, 3)

Let Q(a, B v)
Then,

Plane: x+2y—-z=0

a-2 B+1_y-3 -2(-3)
1 2 -1 6

a=3,p=1y=2
Now distance of Q from the plane 3x + 2y + z + 29

=0
(d:9+2+2+29: 42 :3\/EJ
B2 i
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.qg.
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.

81. Letai1 =8, az,as, ..., an be an A.P. If the sum of its
first four terms is 50 and the sum of its last four
terms is 170, then the product of its middle two
terms is

Answer (754)

Sol. Given, a; = 8,a,,a3...a, are in A.P.

Now 2(16 + 3d) = 50

3d=9=|d=3]

Now 2(2an—9) =170
an=47
8+(n—1)3=47

Product of middle two terms = a7z x as
=(8+18) (8 +21)

=26 x 29

=754

1 1
82. If g(x21 +xM x7)(2x14 +3x7 + 6)7 dx = I—l(ll)r:

where I, m, n e N, m and n are coprime then | + m
+nis equal to

Answer (63)

Aakash
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Sol. | = J;(xu + x4 x7)(2x14 +3x + 6)1/7 dx

| = Ig(xzo +x13 4 x6)(2x21 +3x% +6x’ )117 dx

Let 2x21+3xM 1+ 6x" =t

= 42(x20 +x18 4 xﬁ)dx =dt

11 1
I:ij't]”dt:iz[tg’q
42 o

428 0
=i11817
48
|=48, m=8,n=7
|+m+n=63

83. Let f:R — R be a differentiable function such that

2

f'(x)+f(x) = '[f(t)dt. If f(0) = e72, then 2f(0) — f(2) is
0

equal to

Answer (01)
Sol. f'(x) + f(x) = k

= e’f(x)=ke* +c

f(x)=k +ce”*

K = foz(k +cet )dt

—t2

k=2k+c- 2
1

0

-2
k :2k+c{e—1+1J

1
k=c|1-—
( ezj

f(x)=ce ™ -c [1— izj

e

c 1
fO)=c-c+—=— =c=1
e? e?

f2)=e2-r (1— e_z)

-2e2-1
2f(0)—f(2) =1
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84.

If f(x) = x2 + g’'(1)x + g”(2) and g(x) = f(1) x? + xf'(x)
+ f'(x), then the value of f(4) — g(4) is equal to

Answer (14)
Sol. Letg'(1)=aandg”(2)=b

85.

= fX)=x®2+ax+Db

Now, f(1)=1+a+b;f'(xX)=2x+a; f"(x)=2
gx)=(1+a+bx2+x(2x+a)+2

= gX)=(@+b+3)x>+ax+2

= gX)=2x(a+b+3)+a=9g(1)=2(a+b+3)
+a=a

= a+b+3=0 ()]
g’X)=2(@+b+3)=hb
= 2a+b+6=0 ...(ii)

Solving (i) and (ii), we get

a=-3andb=0

f(x) =x?—-3xand g(x) =—3x + 2
fd)=4andg(4)=-12+2=-10

= f(4)-g@d)=16-2=14

The number of 3-digit numbers, that are divisible by
either 2 or 3 but not divisible by 7, is

Answer (514)

Sol.

A(2) B(3)

C(7)
A = Numbers divisible by 2
B = Numbers divisible by 3
C = Numbers divisible by 7
n(AuB)=n(A)+n(B)-n(AnB)
=n(2) + n(3) - n(6)
n(A) = n(2) = 100, 102...., 998, = 450
n(B) = n(3) = 102, 105, ....., 999 = 30
n(A N B) =n(6) =102, 108, ....., 996 = 150
n(2 or 3) = 450 + 300 — 150 = 600
Now,
n(AnC)=n(14) =112, 126, ....., 994 = 64
n(An BN C)=n(42) = 126, 168, ....., 966 = 21
n(B n C) =n(21) = 105, 126, ...... ,987,=43
n(2 or 3 not by 7) = 600 — [64 + 43 — 21]
=514

86.
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The remainder, when 192% + 23200 js divided by 49,
is

Answer (29)
Sol. 19200 + 23200

87.

(21 — 2)290 + (21 + 2)2%0 = 49), + 2201

2201 = 867 = (7 + 1)67 = 49), + 7 x 67 + 1

=49\ + 470

= 49(\ + 9) + 29

Remainder = 29

A(2, 6, 2), B(-4, 0, 1), C(2, 3, -1) and D(4, 5, 0),
|/1| <5 are the vertices of a quadrilateral ABCD. If

its area is 18 square units, then 5 — 61 is equal to

Answer (11)

B(—4, 0, 1)
Sol, A2.6,2)
D(4, 5, 0) c(2, 3,-1)
d; =3] +3k

dy, =8i +5] — Ak

i
dlxaz =|0
8

a W —
w X

-\

= (-3%—15) +24] — 24k

%\&1x&2\:18

J(31+15)% + 242 + 247 = 36

(3% +15)% =1296 — 1152
3% +15=+12
3L=-3|31+15=—-12
A=—1] a=-22
A=-9
A e[-5,5]
A=-1
5-6(-1)=11
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88. Let A be the area bounded by the curve y = x|x — 3|,
the x-axis and the ordinates x = -1 and x = 2. Then
12Ais equal to

Answer (62)
Sol.

y=x2——3x

2
Area = j ‘3X - xz‘
-1

0 2
A= jx2—3x dx+j3x—x2dx
-1 0

0 2
3 2 _ 2 3 0

12A =62

89. The number of words, with or without meaning, that
can be formed using all the letters of word
ASSASSINATION so that vowels occur together, is

Answer (50400)

Sol. A =~ 2
S - 4

N - 2 Vowels
T -1
/I - 2
0o - 1

! 6!
Number of arrangements = —— x—— = 50400
412! 312!
a

Aakash
30003
90. Let v=ai+2j-3k, W=2ai+j-K and U be a
vector such that |t|=o > 0. If the minimum value
of the scalar triple product [UiVw] is —a+/3401, and

PNV m .
‘uw‘ =— where m and n are coprime natural
n

numbers, then m + n is equal to

Answer (3501)

ik
Sol. VxW=|a 2 -3/=i-5aj-30k
2a 1 -1

=|U[|V xW|x cos 6

— on/3402 +1cosH
— —a+/3401

[Uv W]min

3462 +1x(-1) = —a+/3401

(taking cos6 = 1)

= a=10
VxW =i —50] — 30K
cos0 = —1= U is antiparallel to v xw

—10(i“—50j“—30|2)

ﬁ——|l]|~ VXW
T xw] 3401
‘J.f‘2_| 10 100 m
“|J3401] 3401 n

m+ n =3501
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