Q14.

Q15.

Q16.

Q17.

Q1s.

Q19.
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The sum to 10 terms of the series
1 2 3

+ + +oes is
1+12+14 1+22 424 1432434
55
20 B) 22
" ) 111 ®) 111
(C )m (D )m

The combined equation of the two lines ax+by+c=0 and a'x+b'y+c'=0 can be written as
(ax+by+c)(a'x+b'y+c')=0.
The equation of the angle bisectors of the lines represented by the equation 2x* + xy —3y® =0is

(A) x* —y* -10xy =0 (B) 3x* +5xy +2y* =0
(C) 3x* +xy-2y* =0 (D) x* —y® +10xy =0
1+sin®x  cos® x sin2x
Let f(x)=| sin®x 1+cos’x sin2x |,xe {%g} If cwand P respectively are the maximum
sin® x cos’x  1+sin2x

and the minimum values of f, then
(A) o -p* =443 (B) a® +p° =?\q@ CO -UK

©) p+ 2o =2 Q@ﬁ@;_
BTN N.fleﬁ an

The value of,

PV pagl P uz

251 250
i D) =—
©) 51 ©) 50!
Let the image of the point P(2, -1, 3) in the plane x+2y -z =0be Q. Then the distance of the

plane 3x +2y+z+29 =0 from the point Q is

A) # (B) 314
© 242 () 214

The shortest distance between the lines
X-5 y-2 z-4 Xx+3 y+5 z-1

= = and = = is
1 2 3 1 4 5
(A) 53 (B) 643
(C) 73 (D) 443
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SECTION - B

(Numerical Answer Type)

This section contains 10 Numerical based questions. The answer to each question is rounded off to the
nearest integer value.

Q1.

Q2.

Q3.
Q4.

Q5.

Q6.

Q7.

Qs.

Qo.

Q10.

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

Let V=ai+2j-3k ®=2ai+j—kand i be avector such that |G| =a > 0. If the minimum value

. IO - 22 m .
of the scalar triple product [uvw} is —a+/3401, and ‘u- |‘ =—where m and n are coprime
n

natural numbers, then m + nis equal to...........
The remainder, when 19*® +23°®is divided by 49, is.........

A(2,6,2),B(-4,0,1),C(2,3,-1)and D(4,5,0), % <5are the vertices of a quadrilateral ABCD. If its
area is 18 square units, then 5-6X is equal to...........

Let f:R—>R be a differentiable function such that f'(x)+f(x Oéb Id\‘ , then
2f(0)-f(2)is equal to......... esa\

If j x LexM X (2x14 ?(@m Ngwher_‘ l &N m and n are coprime then
£+m+n is ?@W ..... ’Lg

@tﬁ@%!} area boun@b&gurve y = x|x—3], the x-axis and the ordinates x = -1and x =

. Then 12 Ais equal to.........

Let a, =8, a,, a,,....,a, 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.......

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

If f(x)=x*+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.......
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FIITJEE

Solutions to JEE (Main)-2023

PART — A (PHYSICS)
SECTION - A

Soll. The average kinetic energy of a molecule of the gas ——kT

=The average kinetic energy of a molecule of the gas « T ( absolute temperature)

+o +0
Sol2. E, =2
S Eq Eo Eo Eo
. . = = - -~ O -~ ' —
E =-2E,n=-—n =0and E, =2E,n=—n Eo Eo
eO

Sol3. Dimension of b ==V =[M°L’T° | tesa'\e

s }NL;, ot D Lﬁ S aie

1
i? V dP W i
Sol4. iven,Mp = Actual mas$ of Planet

Me
=9Mp = —=9
Mp
Rp = Actual radius of Planet

R
Re=2Rp =2 =2
Rp

We know escape velocity = /@
RP \[
MP

VeN2 vV
Hence vp = e3 e«/_:x 2

Sol5. AB=BC=CD=xand S=ut Vi Ve Vs
> > —
t X t X and t X ¢ ® ° ?
= y = = D
AB Vl BC V2 CD V3 A B C

", total time = 3x

=tag +1igc +1icp
Vavg
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X X X
=—+—+—
Vi Vo V3

3 VpVz VitV +Vpvp

=

Vavg V1VoV3

3V VoVs

R =
avg V2V3 + VlVZ + V1V3

Sol6. Metals have Fermi level inside conduction bond
~D=IV
Intrinsic semiconductor — Fermi level b/w valence & conductive bond A = IF
P-typre semiconductor Fermi level near valence hard
C=l

|
Sol7. 1% Plate = %

I
2" plate = %cos2 o

. th I0 2 n_IO n _ I0 _IO

- n" plate = E(cos ¢) _5(2) = el =5 \4

.. Total no of plates = 6 u
Sol8. Using conservation of energy esa\e . e——» 5mis

2

%mv +mgh=g=v3 NO‘,
_;dx;@ A £(O oM of AL L
=3¢ . pa9

= Vg =225 =V =

Sol9. PVY =constant

TV'1 = constant
1

TVE = constant
1/2 1/2
TVi =T, (2V)

T nR
T, =—L T, -T
](-5) "5
Work done = 2 = 1 2 =RT(2—«/§)
2 1 =
2 2
Sol10. p=7.0x10"3kg/m
T=70
ve= T lgz 10* =100
p \7x10”
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Sol8.

Sol9.

Sol10.

Sol11.
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d—y+ytanx = XsecX
dx

tanx dx
I.F.= eI = e = gecX

solutiony secx = J‘xsec2 x dx

ysecx =Xxtanx —¢nsecx+c
1=c
ysecx = xtanx—-¢nsecx+1

fsreiah

ola

g B2
12 2 eV3

z—Z‘:2

z-3

for z=x+iy

(x—2)2 +y? =4[(x—3)2 +y2}

3x* +3y? —20x+32=0 UK
x2+y2—2x+£=0 \e ,CO‘
3 Sa

3

Equation AD y -2 = %(x -1) 0]
Equation CE y-1=-1(x-3) ......... (ii)
Solving (i) & (i) H(0,p) = [ggj

o+4B=11 & 4a+p =9
the required quadratic equation is £ ;
x2-20x+99=0 AL, 2) E B(2, 3)

f(x)=2x+tan™x
g(x) = én(\/1+ X% + x)
Let h(x) = 2x+tan’1x—€n(\/1+ X2 + x)

, _ 1 B 1
h(x)—2+1+x2 W>OVX>O
h"(x)=— 2X . 2X

(1+ x2 )2 (1+ x2 )3/2
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Sol15.

Sol16.

Sol17.

Sol18.

@:@6540”—— a0®
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w -t s

2 111] 111
2x* +xy —-3y* =0 ........ 0]
X -y _xy
Equation of angle bisectors between the lines of (i) is 2 3 =71
+
2

= x* —y* =10xy

1+sin’x  cos®x sin2x
f(x)=| sin®x  1+cos’x  sin2x
sin? x cos’x  1+sin2x
C,+C,+C,
1 cos’x sin2x

f(x)=(2+sin2x)1 1+cos®’x  sin2x
1 cos’x 1+sin2x

R,-R,R,-R, \(
1 cos’x sin2x u
f(x)=(2+sin2x)|0 1 0

0 0 1 a\e ’
f(x)=2+sin2x NO"eS
(o

a=2+1= 3for>w"

—2\/_=4+Z+2\/—— f:%

1 1 1
—_— ... +—
150! 3!48! 511
1| 51 51 51
= ———+t—+....... +
51| 150! 3!48! 511

x-2 y+1 z-3 -2(Z-Z-3)

Image of P(2,-1,3) in x+2y—z=0Dbe = = = =1
g ( l) y 1 2 -1 1+4+1
x=3y=14z=2

. Q(312)

-, distance of 3x+2y+z+29=0 from Q—|9+2+2+29|— 42 314

| Jora+1 | 14
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