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PART : MATHEMATICS

1z If f{x+y) = f(x) + fiy) =1 and (0} = 2, then |{(-2)| is equal to
Ans. 3
Sol. Partial differential w.r.1 x

Flxsy) = F(x)

put x=0

Fly) = F(0)=2



=fly)=2y+c
fix)=2x+c

Now put x = y =0 = f{0)=1
=M{0)=0+¢C

=c=1

=f{x)=2x+1

= f=2)|=3

2. If y{x+1)dx — %% dy = 0 and y(1) = e then find the value of ‘fimy

x—0"
Ans. 00.00
1_1;1 dx = EX
x° ¥

1
Inx—— =Iny+c
%

Sol.

D-1=1+c=c=-2

1
Inx—— =lny -2
X

1
Iny =lnx—— +2
X

o
y=xn
fimy=0
x—07
2
3. f(x) = max (x2 14[x]), where [ ] represents GIF, then J'fix]dx is equal to
(4]
5 42 P 42 5 —442 2 42
3

(yS+ @opTs @2+ ;
3 g 3 §" 8 U

Ans. (1)

';; 1 v 2
Sol.  [f(x)dx = J ldx + [2dx + [xzdx
° a :I vz
4\.'?
g

8-2/2
3

—

1+2{/2 —1)+

=3,
=2
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4, If points A(4, —11) and B(8, -5} lie on a circle x2+y? — 3x + 10y —15=0 . The tangents drawn at these
points A and B intersect at C. then the radius of the circle drawn with centre C and the line joining A & B
as its tangent, is
f52 f
.ng (2) % (3) 52 (4) X

w
o)

Ans. (1)
: : ; 3 \
Sol.  Equation of line ABisy + 5= EJX -8/

2y +10=3x—24
=33y -34=0..iiinenea (1)
let C be [h, k) then equation of AB

b +ky ~g(x—h}+5(y+k}—15=0

(3 3
x|_\h ——EJ— ylk+5)-=h+5k-15=0..... (2]

comparing (1) and (2)
3 -3
h—— _k+5_—h+5l-(—15

3 —2 -34

(hK) = ]'.3.'723']

.. . [ 28] 52
equationis (x -8+ [ ¥+— | =—



Ans.

Sol.

(T 1 B

If f{x + y) =1(x) = fly) vx,yeR .{(1) = % and iﬁ)m —1—12 , then find the value of m
(m=10)
Hx +y) = (x) +1{y) =f(x) = ax
1
f(T)=g = a.l =% :>a=%
n
Hn) = —
) 5
o fimp 1+ 3 {n) e
B Z-,n[n-1)[n|2]_12 J;Sn{ni1j[n|2]_12

S+l N+ 12

I O R Al SO
2 3) (3 4, m+1 m+2,) 12
Aot 8.1 .8 @

2 m+2 12 2 12 m+2

2 1

212 m 2:>m+2:12:>1‘|‘|:10

Resonance Eduventures Lid.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Ph. No.: +81-744-2777777, 2777700 | FAX Nb. : +91-022-39167222

To Know more : sms RESO at 56677 | Website : www.resonance.acin | Email : contact@resonanceacin | CIN : UB0302RJ2007PLC024029

rﬂil Fm: 18“0 25' 5555 @] T340010333 nquvr.'llssra'zalm n‘.mlznwhm:zm Em YORUBD COMEEvaIE) D:m; TEEREE AT

This solution was d

load from R e JEE (MAIN) 2023 Solution portal PAGE#2

N =aNCc
?,g'L_' Q-.PEQ&;.—-E‘ | JEE MAIN-2023 | DATE : 29-01-2023 (SHIFT-1) | PAPER-1 | MEMORY BASED | MATHEMATICS

6.

Ans.

Sol.

Ans.

Sol.

if real part of the product of z1 & zz is zero i.e Re(z1.z2) = 0 & Re(zi+ z2) = 0, then,

(a) Im{z1) > 0, Im (22) > 0 (b) Im (21) < 0, Im(z2) > 0

e) Im{z1) = 0, Im (2=} < 0 {d)Im (z1) < 0, Im{z2) < 0

Now which is correct option

(1jaand b (2)bandc (3)candd (d) aandd

(2)

Letzy =x + ly: and Zz =Xz + lye
ik —yiye=0 ...}

i+ 2 =0 ... il)

X3+ yi¥z =o

yiye==pag

= Im(z1) and Im(zz) are opposite in sign.

3 rotten apples are mixed with 7 good apples. Now 4 apples are chosen at random without
replacement. If random variable x represenis number of rotten apples drawn, then tha value of
10w + 52), where p is mean and o2 is variance of the probability distribution for the number of rotten

apples drawn, is

0 & & 7 &
(1) = (2) e (3) 5 4) 5
(2)
Xi 0 1 2 3
Pl 85 1 | 105 1 [ 5«21 & | 7 1
Y| TP 210 10 | 210 30
L|_pr——x1+%x2——0
_ 1,83 1 _5+6+1 6
T2 5 10 0 5
(Fzz,\:.p,X:—!_lE:l—iqu-lx _E:E
2 10 30 25 25
10{s + 2)=10[ £+ 12|

\5 25

FAAY
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8. Five digit number is formed by using the digits 1,2.3,5,7 with repetition of digits is allowed. If all such

number are written in descending order then what is the position of the number 35337.
Ans. (1436)
Sol.  Number of numbers starting with 7 —» 625

Number of numbers starting with 5 -» 625

MNumber of numbers starting with 37 — 125

Number of numbers starting with 357 —» 25

Mumber of numbers starting with 355 -+ 25

Number of numbers starting with 3537 —+ 5

Number of numbers starting with 3535 —» 5

Number of numbers starting with 35337 > 1

1436
The position of the number 35337 is 1436

2
9. Consider a function f(x) = _2_"__}_5_1_‘:_1_ , then which of following is correct
X+
(1] fix) is one-one wx (0 .2} {2) f(x) is many-one VX £(0 2}
(3] f(x) ie one-one YXE(0 ) (4) 1(x) one-ong vix (1 ,%)
Ans. (1)
Sol.

=¥ + 2% +1

_ (2 Hktlx r1)=l2x? 4 x —ﬂ{Ex}

{XEA.ﬂZ

4x% + dx+x% +1-4x3 —2x% - 2x

[xzﬂ_:]z

flx)

et i B SIS

Lx"’ 1‘—1]2

So, i(x) is one—one YXE(0, 2)
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f 1 1
10. In the expansion of | oX —“—J . It coefficient of x® is equal 1o coefficient of x-%, then the value of (uf)2
X,
Ans. (1)
Sol.  Tet =" (e (=) T =Tt T ()T
coefficient of x* = _1 ¢ a3

coefficient of x 2 = g jap 1°

= ”C,.u‘a.}i 1,291 Cyoafl 10
= fap)’ - 21
s (B =1
11. Ifai, az,83...ccc000ceennenn. @ra positive numbers forming G.P. such that as + ar = 12 and a<.3: = 9, then
A1 ds + A2az + A5+ a7 is egual o
(1} 10 (2) 20 (3) 30 (4) 15
Ans. (3)
Sol. as+ar=12 a+.35=7
ar'+arf=12 arlar=9
ard(1 +13) =12 ...() ai-g
art=3 ......(iH
Now, art{1+r3=12 art=3
31413 =12 a(ﬁ}ﬂ
- 1
=43 — a=-
= r=y3

Now, @).8s+a:8s+as+ay
=a.ar + ar.ar + art+ ard
=a%? +a%rf + art + ar®

=1~;—’{B1}—1—[:—;+tf81}+[%ng9+ [_’3.':“2?

=84+84+3+9=30

12. Let %1 X2 ¥3 X4 Xs Xz De a six digit number such that 0 < ¥ = Xz = X2 < X1 < Xs = Xs. [f these six digits
numbers are arranged in ascending order, then the number at 72 position is

Ans. (245878

Sol.  Number of numbers starting with 1 = 2Cs = 56
Number of numbers starting with 23 =8C. =15
MNext number at 72™ position is 245678.
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Let A = [ai]].n be a matrix and [ is an identity mairix of order n

If A2 = A+ al and

At=21A + pl then scalars o and fi is

Ma=110,p=10 (2)e=10,p =110 (3)a=10,p =100 (4) =100, =10
Ans. (2

Sol.  APA® =[A+al ).(A+al)

A% = AZ4+ 20 A + afl



AT=H 4 i 4+ Lo +nsd
A= (1420) A + (u+a?) |
lgven A% = 21A + B}

142a =21, a+a2=f
20
S=—5, 10+ 100=5
2
—a=10, B=110
14, k)= % then domain of f(x) i
(1) (0, 1) (2) (2, =) (C) (1, ) (4) (2, =) — {3}

Ans. (4)

Sol. (lx—2>0

X2
Xz (2, 00)

(ix+1>0 & X+121
—=x>—1 —=x=z0

Xe((1,0) w (0, x)

(i x=0
X ¢ (0, m)
(ivyem™— (2x +3) = x2-2x-3 =20
= x2—3x+x-3=0
=xx-3)+1x-3)=0
B e e B |
fram (i) m (ii) i~ (i} ~ {iv)
e (2,2)- {3}
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15 The area of region [(xy) :x2+y2 =21, x> | & y2<4x} is

3 21 21, 4 [3) m . 2x 8 ; JE\
1 —_—— | o= | ———21sin | 4=
(1) &3 = sn 7 @) 23+ ~=-21sin V7]
aJ_—zh——S 2 a3, 21E 8 oy 3 |
@ 3 (BES =gy gy e _\'[11}
Ans. (2}

Sol.

3 21 3 ( | J 7 ‘
Required area = 2[]2&1;( ' _|' J21—x2de= 2 ‘ +[§J21—x2+%sn ‘[ X ” |

3
Nlml ita

={ng§ 252205 2 [f]] 33 5 el ztan [\E:

3
24’_—&———21“ ‘\f'



16. Equation 14x*—31x + 33 =0 having roots « i and 14x* — 38x + 4 = 0 having roots .y where «=0, then

3a 4
the quadratic eguation having roote =l
¥
(1) 49x2 - 140x + 100 =0 (2) 49 —70x + 100 =D
(3} 492 + 140% + 100 =D (4) 49x% + 70x + 100 =0

Ans. (1)

Sol. 140Z2-31a+3=0_ ()
1402 — 38a + 4. =0 .. (i)
i) — (i)

We get
7a—i=0

Riv s 1432 Koy -
u—?_> 29 —31.?+33_—0_.‘.r-,—00r5
s

3
_>}.=50n1y_-za=% 2B=, 1=2

equation having roots |

VB Y.
is (7x—10F =0 = 49%x” —140x + 100=0

'g&ﬂ"H'm 10
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17 If Ay is the area bounded by 2x <y < \."45'_3( —1P In 1= quadrant & Az is the area bounded by

y =min | 2x 4x—17 "and x-axis, Find —::-1-

&

(1) 1/4 (2)4 (3)2 431
Ans. (4)
Sol.
y =2x y=2x—2
y =—2x+
X
A o
1 1
o= = ()N =5 g0 ?;- i 1
2
18. If the coefficiants of three consacutive terms in the expansion of (1+ 2x)" (n=N) are in the ratio 2:5:8,
then the middle term in the expansion of (1+ 2x)"is
(1) %C4(20)* (2) °Cylex)* (3) °Cy(2x)* (4) 5C,(2x)*
Ans. (1)
Sol. Let three consecutive terms, Ty, Tr, Trzare

NG, (2) NG RO 5 sr s

"G. (2] 5 (n—r+1] 5
e =20
Souigst 2 2 Tt 2 ‘

—
simiiarly 2 25| -8 @)



R 08 7 B |
from (i) and (i) n=8

Hence middle term is 5" term i.e G, (2x)*
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19. If there are 15 players in a football team and 15 T-shirts are made with their name written on it. If each
player randomly picks up & T-shirt one by one, then the probability that atleast 13 players pick the right
T-shirt?

1 (106 1 (105
(ipi2g @ 1-(~%| @ 1= @1-(1%
13! \ 158 15! \ 15! )
Ans. (1)

Sol.  Total number of ways of selecting T-shirts = 15!
The number of ways of selecting T- shirts by at least 13 players = Number of ways of selecting T-shirt
by 13 players or by 14 players or by 15 players.
="C1a x (1) +5Crax(0) + 5Cisx-(1)
="%Ce+0+1=15x7+1=105+1=106

Required probabllity is equal 1o 11—0575

‘T—cos(x2—4px+q2+8q+16} o

20. itx=2isarootof x2+ px + q=0and f(x)= 2 X% 2p
(29

l 0 tx=2p

then Lt f(x)is
n—s2p

(ay =t | u i
i 20 &= i

Ans. (2)

Sol. Putx=2 =4+p2+g=0
K-2x2p+02+ 2094+ 42
=x2—2.%.2p + (g +4)°
=x2-2.x. 2p +(-2p)2= (x — 2p)?

12
It (o)=Lt = 1-cosi(x —.2pl )
xa2p T xaZp (x-2pf
letx—2p=48
1- cog(bf

(oF

Lt f(x)= Lt =
n-elp 00

T

(of
2 a
Lt fix)= Lt i—i ..........
xa2p 0 o020 4l

Lt i(x)=0

H-sBp

\

Lt flx)= Lt =
x-+2p 0-+0

21. If iz given that (({p ~ gvr ) [ Ar)l— ((~ g}~ r)is fallacy. Then truth value of p, g, r are given by
(1) p . true, g . false, r : false (2) p : false, g : false, r : false
(3} p:true, q: true, r: false (4) p : frue, g : false, r:true
Ans.  (3)
Sol. 5 -»mislallacy
50 truth value of s must be T and truth value of m must be F
=misF =qisTandrisF
sopmustbe T
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22. In an equilateral AABC, point A lies on the line y — 2x = 2 and points B and C are lying on the line
y + x = 0. Points B and C are symmetric w.r.1. origin. The area of AABC (in sq. units) 1S
(1) 43 (2) 8 @) = (4) 8V3
v3
Ans.. [3) ol Ale, 24201)
Sol. Slopeof AM= =252 4
o
—a=-2
AM = 232
=
2 42
AB= 222 = XC
B B(B,-B)  M(0,0) C(-.B)

23. Arayalongy = % is incident on a surface x + y = 1 on xy — plane. The point of intersection of

reflected ray with x —axis is

1) |;‘§u | @) [1—715 .o\| 3 |.72§‘0] o |:1+7'§.0I‘[

Ans. (2)
Sol. L
\\ /B 5
Image of O (0 .0) in line x 4y — 1= 0 lies on reflected ray. Zx Y= 7
x_{):LD:M =B {1.1). z
1 1 2 v 2
. - . K
Also, upon solving we obtain P = j 3 _2" 3 % [ e
| *
1 ) 0 A \ X
eguation of reflected ray is same as line passing through BP. 154
H+y—1=
ﬁ 1 1 J_ !
slope =——=2— - N33 I3
3 43 . 1-43
2 2
Equation of line BP is
y—1= Jé(x =1)
PUty=0 = ——==x—1
Y V3

Al )
Required paint 1.1 70 |
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