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PHYSICS

SECTION -1
1.(4)
X=2m, U, =-4j
X =-2m, v="?, a="?
2 42
a—V—=Q:>8m/s2
R 2
v=+4] , a=8im/s?
2.(4) A= h
2magv
Ao =

2
3.(1) (x—At)2+[y—%j = Constant

dim’ of tis T~

dim’ of x,yisL
[A] =2 [B] =2
[At] =L

(A==

T—1=[LT]

- L B=L1T1

4.(2) Work done by gravity = -ve (B)
Work done by Air Resist. = -ve (E)
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5.(1)

6.(2)

7.3)

y=A-B+A-B
= XOR

R~ ol ol >
|l ool m
ol k||l ol <

m=5.4x10°kg

A=500m?

p =1.2kgm > =16000.56J
v=1080 km/hr=300m/s

Ap:%p(vg_ ?)

Vo v = 2XAP
2 (mtvy)p
(V,—v) AP .

Vavg - p'Van
F =AP.A=5.4x10° x10=5.4x10°
5.4x10°

AP =

5.4><106_v2—v1_£ 500 ]_ 10-8x10°

500 Vag  1.2x300

~10"1x100=10

600
1000

Q=MCAT

=0.6x222L-3x12

=16000.56J

Total heat = 184000 J

Q=mL

(18400—-16000.56) = m(336000)
m=0.5 kg

m=500 g — Water

Ice 600—500=100 gm

Ice : Water=1:5

m =0.6kg

10-2x9x10%
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8.(4)

9.(3)

10.(4)

N=4
B=32T

p=to N1 g
2R

LI D
2R
“—0|=8T
2R;
N=4—->N=1
4X27IRi—)27ERi
R 4R
.:Mol _ Mol 8

2-R 2-(4R) 4
B'=2T
q=2x1072C
@, 2,0)—(0, 0, 0)

E=30i N/C

— SE=30iNIC

_
2m

W, =—-qEX

—2x102x30x1 =—60x10"2 =—600x1073

We =-600 mJ

If tl:ntz, },l:’)

/m; %ﬂ

tl = ntn
2S 2S
=~ =n- |==
\} & \ 2
a, =n’a

gsin® =n2[gsin0—pg coso]

1=n?(1-n)

1
p=l-—
r12
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11.(1) RPZLZZnsme
do A

RP oc n i.e. it increases with increase in refraction index

12.(3) EMW does not carry any charge (electron) with it, so it is not deflected by electric and magnetic field.

1 E52130 . E_[1

2 2 pg By Veoko
13.(2) Subs-A

N, =16

ty, =1= ';12 dy =2

w, =320 gm

N, = 320, 6.6x10%3
16

N; = Nge ™ = 20x6.6x10%%e "2

Subs-B

1 In2
typ=—=— = A,=2In2
12 =75 . 2
W, =320 gm
Ng = 320, 6.6x10%

32

Ny, =10x6.6x10% xe 2>

Ni, +Ni, =33x10% +4.125x10%° = 3.38x10**atoms

14.(1) azi, t=20sec, u=0
20

v=at=F
Fx10=50 = F =5N

15.(1) A=26x10"*m?
R=10Q
B=40T

t=1sec
AB

>
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_Ap_BA_40x25x10"* _1,
At At 1 10

i=<-001A
R
e=(change in PE) =MBcos6=MB

o We—t x25x107 =1073)
100
16.4) K :% (Potential Gradient)

e 1
Sensitivity oc —
K

17.3) T?<R®

2 2
(24) _ T :>_|_2:24><24 :>T=§=3h
RS R\ 4x4x4 2
9
18.(1) p=Amp modulation = Amax = Arin
Arax + Anin
14-6 8
- u: = —=
14+6 20
V, 226
19(3) Irms(a) :% = 40 —5 5A

w=21tx50=100r =314
R =400, X, =wL =314x50x10"%,
X, =15.7Q

6
1 £ Xc :_10 =6370Q2
314x0.5x10™

157
V Vrms
z \/RZ +(XL = Xe)?

XC:

'rms

W Z>R = () <lms (@)

3RT +5 8RT
20.(4) Vigs = \/ \/“ \/
= 3=(a+5jx£x7
22

=> 660 = 5601+ 280

= o=28
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SECTION -2

21.(7) Reflected Ray C Polarized

Incident angle — Brewster angle

A

C

1 1
C= V=
\Eoko VEoErHoky
H=+/ErHy :\/;‘ e =1
1 =28 H2 =

i =l Mz f /
tanlIO
1+E:£
V 0 \/7
0=7

22.(3872)

<o

H:

f=7KHz
f =7TKHz

L=2uH

Current will be maximum at resonance

_ X — , C:—
42 LC Am®L x f2

1 1
4><272><272><2><10_6 x 77 x108 3872

X =3872
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23.(25)
—>V

F
RSN

A=0.20 m?
t=0.25 mm
F=0.1N

V = constant

N=50x107PJ

dv
Fl=nA—
||T]dx

dx t
F=nA><¥

-3
yo Fxt_ 0'9X2'ZSX1O = 241072 =25x102
NA  5x10°x0.2x100 2

V = 25x10"3m/s

dv v-0 v
t

24.(40)
B
ar
Vo
A
R=600m
Vo= 54 km/hr = 15 m/s
lac|=lar |
tag =7
Ve _ 151
O7R 600 40
wZR—R(x:d—(D
dt
t ®
far=] %9
0 COOO)
_FT _ 11
® Jo, ® o
t=4O—l
0
l:4O—t
0
1
0w=——
40—t
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do 1
dt 40—t
/2 t
jd@:jzg%f
0 0

x [In@o-1)];
2 -1
_n_pdo-t
2 40
40—t _ 2
40

25.(30)

R, ) R} 10Q2

60 cm 40 cm———>

R+R, 60 3
10 40 2

R +R, =150

Rl

30

R, (©)

<—40cm > 60 cm

RiR, 40
3(R,+R,) 60
Rle = 30 Q

26.(40) m=250 ¢ =% kg ; F=-25X, Vo =4m/s

A—Amplitude=?; F=-25x=-kx ; k=25 N/m

Vinax = ©OA

2

3

\/:XA ’§X4XA 10A

A= m
10

A=40cm
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27.(800)

0

m
o
=0

m=100 g,u=20m/s, 6=45°

2usin® 2x20 1
T= = X —

g 10 V2
T=22

Att=2s

ux:ucose=20><i=1o\/§

N

Uy =usin 0= 20x—= =102

J2
Vy = 1042 (constant)
vy =Uy +ayt
10v2-20, v=v,i +vy ]
X =4xt = 202
1

_ _ 2
y=ujt=>at

- 2oﬁ—%x1ox22 =202 -20

=m(xi + ) x (vl +Vy ])]

=m[0+ xvyIZ — vaIZ +0]

=0.1[20v/2(10+/2 — 20) — (2042 — 20)10V/2]k
=0.1x (—2007/2)k

= 20:/2(—K)
| L|=202 =+/800
k =800
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28.(41) 20 div. main scale =1 cm

1 div main scale = Zicm =0.05cm=0.5 mm

50 div VS =49 div MS
1divVS :4—9 div MS
50

_ 9. 0.5mm =0.49 mm
50

LC=1MS—-1VS

—0.5-0.49= 001 mm =10"2mm =10x10>mm
Real thickness = 5.25 mm

App thickness =5 mm

5.25+0.01
_222+09L g eny
Hmex =5 00—0.01

5.25—0.01
_220=001 ) 59
Hmin =5 00+0.01

Uncertainty = Hmax ~Hmin _ 47,1074

29.(12) V =2ar? +b

p=-\ae
v =4ar
dr
E--Y_ 4o
dr
E-Pr
3e
_dar — —(Mag)r
3e
A=12
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30.(5)

_(h
r—(300 jx15 ........... (2

l, = null point length for only EMF will remain same

ho_ x15 = I—1—1 x5
300 200
Sh_h 445
300 200
6I1—3I1:2

600
l, =400

From equation (1)

r(@— jx5:5§2
200
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CHEMISTRY

SECTION -1

1.3) [Co(Cy04)s*
X+3(-2)=-3

x? =—3+6=+3

C0+3

— Co™=(°

el T O] L1
— 3d — —4s— —dp—

dzsp3

Unpaired €~ =0
MM.=0

CoR:]> = Co*®
6

d® = no pairing

)]

Unpaired € =4

MM = /4(4+2) BM
=49 BM

[FeR, P = x+6(-1) =-3
X=+3

Fe'® =d°

Unpaired € =5

M.M. =5.9 BM
Order:

[FeF;]*~ >[CoR;]* >[Co(C,0,)s]*
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2.(2)
0] (o} OH
WN EtOH/H,0"
—_— —_— C=0
OFt
OH OH
v
(‘: -0 H s S
“H,0 Ol MeMgBr
/CH3 CH,
©
CH;MgBr
OH
OH o /OH
/ H,0" C
/ C\ / \CH
CH, CH, CH, ’
3.(3) CrOs:
0
O 0
Cr : Blue
/+6\
o) 0
4(1) CH,+H,0—22K5C0O+3H,
%,_/
Syn gas
Vegitable oil — Alkene —NH2_5 Ghee
Group 14 elements such as Si forms electron precise hydrides
5.(4) (i) MnO; = Mn*’

Giy  R;%0,, 0f0,
(iii)  Scexistsas Sc*
(v) K,Cr,0,——Cr*3

i,ii, &ivare true

6.(1) X =Starch
A = lodine

7.(1)

+OH,

L —CE= %
s
Xpansion @

H

VMC | JEE Main-2023
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8.(3)  Electronic configuration:

2— * * 2 2 2 2 2
02 =012 02 Oy O,p2 Ty,2 Topx =TMpy Mopx =Mpy
B.O.= (Bonding e7) —(ABMO)e™

6-4
= —_ :l

2
+.,.2 2 2 *1
NO™: Tl:sz :thpy Gzpy szpx
6-0
BO.=——=3
2
. * * 2 2 2
CO.G].SZG].SZ 6282 (7252 TCZpX szpy TCsz
6-0
B.O.= —=3
2

9.(2) Calamine: ZnCO4
Sphalerite : ZnS
Siderite : FeCOj3

Malachite : CuCO5 - Cu(OH),

10.(2) (A) AU=q+w =q—PAV
(B) AG =AH-TAS
Orevs
C AS=—"2=
(©) T
(D) AH =AU +AngRT

B & C are correct, A & D are incorrect

11.(4) Statement 1 says DECREASE in 1st IE from Al to Ga. But IE of Ga>All.
Hence statement 1 is wrong.

12.(3) Depression and Hypertension
Equanil is used in case of Hypertension and depression

13.(1) X Y
6 5

14.(3) Ethylamine
CH4CH,CONH, —22/KH_, cH.CH,NH,

15.(2) A-Ill, B-1, C-ll, D-IV
Normal mass

Van’t Hoff factor=
Abnormal mass

K; — Cryoscopic constant

Solution with — Isotonic solution
Same composition of — Azeotrope
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16.(3) A-lll, B-1, C-1V, D-lI

Osmosis — Solvent molecules pass through semi permeable towards solution side

Reverse osmosis- Solvent pass through semipermeable towards solution side.
Electroosmosis- Dispersion medium moves in electric field

Electro phoresies — Movement of charged colloidal particles under influence of applied electric
potential towards oppositely charged electrodes.

17.(4) 2-Bromopentane

C—C—C—([,—C —-C-C-C-C=C »-C-C-C=C-C
I

Br cis+trans
18.(1) A-IV, B-lll, C-I, D-1l
Elastomeric — Neoprene
Fibre — Polyster
Thermosetting — Urea resin
Thermoplastic - Polystyrene
19.(2)

Y " kﬂ e

Asphartic
\L CH, acid  CH,

(D)
Phenylalanine /K
) \L

Leucine
(L) Tyrosine

20.(2) CaH6 +(a +%j 02 —> aC02 +g H20

Equivalent of H,O=3

b_,

2

b=6

a+9:95
4

a=8
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SECTION -2

21.4) (1)  N,(g)+3H,(g)=—=2NH,(g), R, =4x10°

(20 Ny(9)+0,(0) ==2NO(g) k; =1.6x10"

1 _
) H2(9)+§Oz(g)\jH20(g) : kg =1.0x10723

Reverse Equation (1)

o1 1
4) 2NH3 ——=N5(9)+3H,(9), k; =—=

ki, 4x10°

Multiply equation (3) by 3
3 .
6 3H(0)+05(0) ==3H,0(g)ks = (ks
Now, add equation (2), (4) & (5)

5 "
2NHy(g) +- O, (9) ==2NO(g) +3H,0(g) k

k" =k, xk; xks
1

4x1

=1.6x10% x x (10713)3

05
—0.4x10" x107%°

=0.4x107%% = 4x10~%
22.(36) N atoms of HCP forms 2N Oh voids & N Td voids.

1 mole atoms of HCP — 3 mole total voids
0.2 mole —> 0.02x3x6.02x10%
=0.3612x10% =36.12x10%
23.(2) A—25B
b=4.6x10"L mol tsec™?

Rate = b[A]n
mol L (mol "
Lxsec molxsec\ L

(2] {2 -

24.(3) 4LINO;—2—2Li,0+4NO, +0,

VMC | JEE Main-2023 17
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25.(15) Strength of HCI = 73 g/L

Molarity of HCI = 7—3 M
36.5

2Na+2H,0 —> 2NaOH + H,

Moles of Na :@ =0.03
23

Moles of NaOH = moles of Na = 0.03
Now, NaOH+HCI— NaCl+H,0

For complete neutralization,

Moles of HCI = Moles of NaOH
Molarity x Volume = 0.03

73
(36 5jXV(L) 0.03

V(L) = 0.03x36.5

73

V(ml) = %xﬁ =15 ml

26.(17) E° = @ log Ke,
E0 = 0 259 log(10%°)

E?=&259 20=0.59

Let standard reduction potential of Sn/Sn?* be x’
x—(-0.76) = 0.59
x=059-0.76 =-0.17

But we have to find the oxidation potential of Sn /Sn%
So, answer should be ‘-’ i.e., 0.17

27.(4)
O0=C—0_, r O—C=0
~N 7
i on
H—(l_“,—O/ \O (|3 H
H_C_O 3 3 O C H
[ ]

H Cu H
N
0=C—0 O0—C=0
Copper tartarate complex

In this above complex two tartrate ligands are present

So denticity is 4
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28.(270)

Now, radius of 3" Bohr orbit of He™ in pm

2 2
rn =[an?JA o =O.6x%x10_10

_9x03x1079x10? _ 2.7x10"
1072 1072
29.(4) Acidic oxides— N,O3, NO,, SO,, Cl,0;
30.(200)

=270 pm

Nco, = % =0.1 mole =n¢

mc =0.1x12=1.2¢

In 0.01 mol of organic compound — 0.1 mol of C
In 1 mol = 10 mol of C

10x12 =ﬂ>< M
100

M = 200 gmol !
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MATHEMATICS

SECTION -1

1.(1) B—(~AvB), (~AvB) isequivalentof A—B
So, B—(~Av B)isequivalentto B— (A —B)

2.(2) Letvector C be xi+yi+z|2
axb =15i—20j—25k = 5(3i —4j —5k)
Given,

c-(ax6)+25:o

3Xx—4y—-5z =-5 -(I)
c-(i+j+k)=4
X+y+z=4 -(2)
Projection of Con din % =1
4x+3y =5 -(3)
Solving (1), (2) & (3)
Xx=2,y=-1z=3
o -~ Cb 25 5
Now projectionof Conb is — =——=—
CIECa
2 -1
320 Letl=| tanx X dx (1)

12

Replaying x by l
X

tan~Y*dx -(2)
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4.) f"(x)=g"(x)+6x
Integrating both side
f'(x)=g'(x)+3x*+c
Now f'(1)=g'(1)+3+c=g (Given)

3+3+c=9 {'.g'(l)zqz }
c=3 -(1)

hence f'(x)= g'(x)+3x2 +3 —>from (1)

— (2
Integrating (2) both side

f(X)=g(x)+x3+3x+cC
Given
f(2)=g(2)+8+6+c=12 [ 9(2)2123:4}
4+8+6+Cc=12
c=-6
so, f(x)—g(x)=x3+3x—6 - (3)
From (2) f (x) _ g'(x) —3x243 -4
f (x)—g(X) is increasing function
[f (X)_ 9 (X):Iminimum =-10
[f (X)_g (X)]maximum =8

So option 2 is in correct

x-1 y-2 z+3

5.(4 Y
4) 1 > 1 1
' X = }\,1 +1
y=2A+2
= 7L1—3
Xx—a y+2 z-3
2 3 1
X=2h,+a; Yy=3hr—2;Z=Ay+3
By comparing and solving Ay = 22, A, =16
a=-9x=23y=46,2z=19
. . . |119+9
Now distance of point P(23,46,19)then plane z+9 =0 is =28
6.(2) Number of letters start with a---------- =41=24
[N — =41=24
[o N— =41 =24
Ta--------- =31=6
g — =31=6
TOG-------- =21=2
TOH--------- =21=2
TOUGH =1

Serial number of the word 89

VMC | JEE Main-2023 21 Solutions | 29t JAN Evening Shift



Vidyamandir Classes: Innovating For Your Success

7.(4)  Number of 3- digit number divisible by 3 is 999 = 102+(n —1)><3

n=300 ... (1)
Number of 4- digit number divisible by 4 is 996 =100+ (n—1)x4
n=22 ... 2)
Number of number divisible by 12 is 996 =108+(n—1)x3
n=75 ... ©))
There are 20 number divisible by 48 from 1 to 1000 but we need 3- digit number 18 numbers are

divisible by 48
So, total number of required number = 300+225—-75-18 = 432

99
8.(3) Sum of add coefficient 27 =2%® =K -(1)

(2)100
250
a = %0Cyp2” -(2)
*0CeK _ 200 2%
a 100! 99! x 200, ) x 250
_100 ,4_ 25

_ 100 _ 23 o850
101 101

Middle term is (101) th term = 200C100

—>From (1) and (2)

0
Comparing with Z—m,ﬁ =50,M =101
n

9.(3) cos?2x—2sin* x—2cos® x = A
(1—25in2 x)2 —2(sin4 x)—2(1—sin2 x) =\

1+4sin* x—4sin? x—2sin* x—2+2sin?x = A

2| sin* x —sin? x—ﬂ 2

i 2
2 (sinzx—lj —ﬂ—k ........ (1)
2 4

-1<sinx<1
0<sin?x<1

|
Alw hlw Mw
IA
N
7\ .
28
>
N
P
|
|
N
N
|
| wo
IA
|
|_\
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10.(4) y? =3x— tangent X+2y=1  Slope :_%

Point of contact

S 92
a 2a)_ 14 ><4:(3_3)
mZ’m 11 1 1

w
w

4 2
Point of contact on ellipse — Slope of tangent = -1
2 2
(—ﬂ, b—j C=t/A+1=15
c ¢C

S A eaE)

Area of APQR

3 -3 1
N 3 12 J5x5x3
I e S S Y I 0o 2 :_Xz(____jzgzﬂzg\/g
2|5 b 2l 4 2 5 V5) 5 J5
4 1 LA
-—= — 1 5 5
NG NEIN ]
2t 41 2t 41+ 2t% - 2t? 2 (t% +1)° 2 22
ERONN st o dt = [’ G Ul
2 (t2+1)? dt_of’ t2
W42 4 4 2\ .[1 3\2
(t“+D(" +1-t9) (t7) +1
1+ L
2 2 2
= 24t—+12 dt—g(tan‘1t3) =Iz—t dt—g(tan‘18—tan‘ll)
Lt*+1-t%) 3 1t2+i2_1 3
t

1_ . 1 o 32 dz 2 -1 -1
t—E—z,(l+t—2jdt—dz—j0 22+1—§[tan 8—tan 1]

3/2
=[tan‘1 z} —g[tan‘lS—tan‘ll} _tan 13 2tan1g 25T
o 3 2 3 3 4

—tan 13 _tanl84 ftantg. ®
2 3 6

3

1 5_8 1 1 7T
tan™"| &=— |+=tan " 8+=
1+12 | 3 6

tan~t —lj+1tan‘18+E
2) 3 6

T tantliian1g Z T
2 2 3 6 2

cot 2+ ttant8-T = tan 12+ 1tan18- "
2 3 3 3 3
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x-1 y+8 z-4

12.(1)

7 5
x-1 y-2 7-6
2 1 -3
(32—@)'£61X52)
| (b x,) |
a =i—8]+4k b =2i —7]+5K
a, =i+2j+6k b, =2i + ] -3k

a,—a =10j+2k

A~

]k
bixb,=[2 -7 5|=16i+16]+16Kk

2 1 -3
d =w =4\/§ units

16+/3
13.(3)

2k+3 2k +6 2k+9 2k +12
Possible outcomes 8, 10, 12, 14, 16 11, 13,15, ......... 19, 16, ....
57,9, 11, 13, 15,....

Sequence 2k +9 is repeating in 2k +3 and sequence 2k +12 is repeating in 2k +6 only 2k +3 and
2k +6 are unique sequence
Let  p(o) =0

]
— =1= a:% and p(o,) =o' :(lj

5 7 9
p(ms) + p(o;) + p(cog)z(%j +G) +(%) ....... :%x%

8 10 12
P(wg) + pP(wyg) + p(“)lz):(%J +(3 +Gj ...... :%x6_14

1/1 1 3
% MB)ZE(F@):&
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et e '(sint—2cost) e '(-2sint—cost)

14.2) A=|e' e'(2sint—cost) e '(sint—2cost) | teR

et et (cost) e t(sint)
1 sint—2cost -2sint-—cost
|Al= el 2sint+cost sint—2cost
1 cost sint

1 sint—2cost -2sint—cost
|Al=e™'0 sint+3cost 3sint—cost
0 2sint —2cost

=e ' [(sint+3cost)(-2cost) - 2sint(3sint —cost) |
et [—Zsintcost —6cos’t—6sin’t+ 23intcost} - 6120 teR

15.(1)

ax(bxc)=(a-c)b—(a-b)c

Fxb+bxc=0

ax(rxb)+ax(bxc)=0
(@a-b)r—(a-r)b+(@-c)b—(a-b)c=0
(@-b)r —0+15( + j +k)—3(7i =3 +4k) =0
(a-b)r—6i +24j—-3k =0

3r =61 —24] -3k

r=2i-8j—k

r-c=14+24—-4=34

16.(1) 2a+3b is the multiple of 5
2a+3b=5N
For reflexive a=b
2a+3a="5a is multiple of ‘5
For Symmetric
2a+3b=5N
Now 2b+3a =3b+2a+a—b(a=b) =5N+a—b=5N
Always multiple of ‘5’
Relation is symmetric

For Transitive
Let 2a+3b=5N
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17.(2) Az{(x, y):|cosx—sinx| <y <sinx, OSng}

18.(3)

2b+3c=5M
= 2a+5b+3c=5M +N)
2a+3c=5M +N)—-5b =5\
So, relation is transitive

y >|cosx—sin x|
y <sinX

__y=cosx—sinx

y=sinx

VESINX—COSX

T oa /m

, 4
0,1)

4/

y=0Qx-sinx:0<x<

| al

la

sinXx—Qx

<X

IA
nNila A

T
4

4, 2. . :
Bounded area = .[n (2sin x—Qx) dx+J.ﬁ/4 [sin x—sin x—Qx] dx
o T

=[-2Qx—sin X]ZM +[sin X]Zi

SR

1+J5-242

y=Yy(x)

xlog, x%+y:x2 log, X (x>1)

y(2)=2

dy, 1

dx xlog, X

_ 1

xlog, x

1
———dx

LF. = g Xl0%eX " —gl0ge(0geX) _ g x

y=X

p

yxlogex=flogex-xdx+c
yxlog, x = log xx—z—lx2+c

° T2 4
2xlog,2=log, 2-2-1+cC
c=1
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19.(3)

20.(4)

212

yxlog, x=1log x- 2 _Zx241
¢ *T 2 4

282

e
e)1=1———+1
y(e) > "7t
2
e
]
y(e) 2t

e’ +4

ye)=—,

Ala, -2, 4), B(2, b, -3)

C:(2x2+lxa 2xb+1x-2 2x(—3)+1><4j
3 3 ’ 3

C:[4+a 2b-2 2}

3 3 3
Point lieson 2X—y+z=4

2(4+a)_(2b—2)_g:4
3 3 3

8+2a—-2b=12
Ja—2b=4 =a-b=2 .. 1)
2 2
Now OC?= (4+a) +[2b_2] +ﬂ:\/§
3 3 9
—a’+4b>=5 ... (2)

By (1) and (2) (2+b)?+4b? =5
—  5b2+4b-1=0
= bzl,—l

5

11

When b==, a:E andb=-1 a=1

1
5
Rejected

So b=-1 a=1

p=(2 -1 -3), C=(§, 2 _3)

3 3 3
5 4 2
C= T Ty T <
3 3 3
1 49 51 17
9

, 1
cp ==+
P 9

9 9 3

Given f(1)=1

fD+2f(2)+3f(3).....+xF (X) =x(x+1) f(X)
Put x=2

f)+2f(2)=2x3f(2)
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1=4f(2)
1
f2)=7

Put Xx=3
F(1)+2f (2)+3f (3) =3x4f (3)
1+%=9u$

3 1
fR=——==
®) 2x9 6

Similarly

f(4)==%

()=

£(2022) = —
4044

£ (2028) = -
4056

1 1

+ = 8100
f(2022)  f(2028)

SECTION -2

21.(4) dy _ x-a { 1 1 1 }:_4
dx (x+b)(x-2)| x—a x+b x-2

_ X-a
~ (x+b)(x-2)

b+a+2=0,a=-3b-2

gx_—a—m[a+m—afa)+a—@a+m}__4
dx 1+b (1-a)(1+b) -

(1-3) lieson y

—(b+a+b—a—ab+1)=—-4(1+b)? = (2b+1—ab) = +(4b> +8b+4)
2b+1-b(-30—2) =4b? +8b+4

b?+4b+3=0

(b+3)(b+1)=0

b=—1b=-3

a=1a=9-2=7

a+b=0,a+b=4

VMC | JEE Main-2023 28 Solutions | 29t JAN Evening Shift



Vidyamandir Classes: Innovating For Your Success

22.5) |Al=2, ad—b?=2

2 1 a b |12
3 g b d| |a B

1-b

2a+b=12b+d=2 =a="">,d=2(-b)

3a+§b:a;%+§dzﬁ
2 2

2a:1+1::>a:§
2 4
S=a+d
4 4

(1-b)2-b%=2

1+b%—2b-b%=2
1
b=-1b=—2=
L 2

_9.3.6_3
2

o= =— =
4 4 4

23.(10)
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\ ;;x =-1
42 (71},)/:72)64-1
Slope = 1/2
_ A0

(=2,0) E \

Circumradius = \/(—1— 2)2 +(3- 2)2 =10
r?=10
24.09) X’ +3x°-13x3-15x =0
x(x® +3x* —13x% -15) =0
X2 =t
X(t+2)(t+5)(t—-3)=0
T
0l10ly — Olg0l, + OlgOlg
= \/Bi x</Bi —Bx -3 +ix—i

5+3+1=9
25.(14) a=8-14i

A:{z eC: oZ —0Z 1}

Z2_(Z)2 112
B={ZeC:|z+3i| =4}

aZ —oZ =7?-[Z]* -112i

aZ —aZ =(Z+Z)(Z -Z)-112i

(8—14i)(x+iy) — (8+14i)(x—iy) =2xx 2iy —112i
8x+8iy —14ix +14y —8x+8iy —14ix—14y = 4ixy —112i
161y —28ix = 4ixy —112i

4y —7x=xy—28

4y +28—-7x—xy =0

Ay+7)—x(y+7)=0

(x=4)(y+7)=0

X=4,y=—1=z=4+iyor Z=X—Ti
|Z+3i|=4
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26.(9)

X2 +(y+3)? =16

x=4, 16+(y+3)> =16

y+3=0
y=-3
Z=4-3i
y=—7, X2 +(-7+3)% =16
x*+16=16, x=0
Z=0-Ti
= > (ReZ-ImZ)
ZeA~B
=4—(-3)+0—(-7)
=7+7=14
C, =5=4n+4n,
r1+r2:§
4
f4¢f+2m@=%§:¢2q5:%§
2&-2@::2 ................. (1)

13
r12 + I’22 =

16
(26) +(21,)? =§ .......... )

Solving (1) and (2)
1 3

R==,0=",

k=1

y i =5

8

~ 27
Cy |-(12a5+8ny) =24—| 12x=+8x—
(Z kJ @22 +80) =24 1253 48]

j:24—15:9
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27.(461)
Let al = bl =1

ap=a,4+(n-1); b,=b,4+a,4 YNn=2

n(n-1)

Zan_an—l—(an_al) Z(n )= a,=1+——= l+n_1C2

an b= Zan_l ; by =y = n—lz "ic, : b, :”+Z”‘1Cz
n=2 n=2

10 n—1C2

10
=Z +2
n:1 n=1

nn“”—lcffn91013 36

ZS:nZ::zn_l+Z Z:Z—+—+—+(ﬂ+§+ ...... ——j

~ 2]’]—1 ~ 2n—1 28 29

2S-T= 28 (1+§+ ..... ﬁj
22 (4 8 2°
21(2S-T)=7+(2°+3.2* +....+36.4) = 461
28.(3000)

Total 4-digit numbers = 9000
Having G.C.D, 2 with 54 =33 x 2!
Not multiple of 3— 3000

Exactly multiple of 2= &200 = 3000

Or
Even numbers = 4500
Not multiple of 3 = 3000

29.(11)
e

\_
(. B) \Tx+y:3

Chord of contact

(x—2)? +(y—23)*> =16

oxX— 4( ; j+4+By 2x3(y25j+9 16

(—2)x+(B—-3)y—20—33-3=0
a-2 B-3 —20-33-3

1 1 -3
30.—6=20+33+3
0—3B=9=Pp=5
3B-9=20.+3+3

200=-12, ao=—6

=4a—7f =4x(-6)—-7x-5=11
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30.(603)
x={11,12,13,...4%}
y={61, 62,...9%}

31
o 61+..91
Y=
xuy={1112,...41,61,62,....91}

76

2 N
Variable Z(Xi) +(yi) —(X+y)

62

(112 +...(4D)%) + (612 +...912
- 62

X +y—705/= 26+ 76 —705| ={102—705|= 603

) (51)? =3306—2601= 705
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