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NTA.
RESO
Sol.

NTA.
RESO
Sol.

NTA.
RESO
Sol.

PART : MATHEMATICS

Let the number of elements in sets A and B be five and two respectively. Then the number of subsets of

A xB each having at least 3 and at most 6

(1) 782 (2) 792 (3) 752 (4) 772
(2)

(2)

n(A) = 5, n(B)=2

.. n(AxB)=5x2=10
Number of subsets = 1°Cs + 19C4 + 1°Cs + 1°Cs

= 120+420 + 252 = 792

The number of arrangements of the letters of the word "INDEPENDENCE" in which all the vowels always
occur together is

(1) 18000 (2) 33600 (3) 16800 (4) 14800
(3)
(3)
Vol. |I,,E,E EE
Constant N,D,P,N,D,N, C
No of ways = %%: 16800

The number of ways, in which 5 girls and 7 boys can be seated at a round so that no two girls sit together,
is

(1) 7(360)2 (2) 7(720)? (3) 126(5!)? (4) 720
(3)

(3)

7 boys can sit = 6!

which create 7 gap between then in which 5 girls have to set

No of ways = 61. x “C;5! = 126(5!)2
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4, If the equation of the plane containing the line x + 2y + 3z -4 =0 = 2x + y-z +5 and perpendicular to the

plane T = (i — )+ A(i +j+K) +u(i —2j + 3K) is ax + by + cz = 4, than (a - b + ¢) is equal

(1) 20 (2) 22 (3) 21 (4) 18

NTA. (2)

RESO (2)

Sol. Equation of plane containing line of intersection of plane x + 2y + 3z -4 =0 and 2x + y — z+ 5 = 0 will be
Pi+AP2=0=(1+20)x+(2+A)y+(83—A)z+ (5r—4) =0 (1

This plane is L to plane

Fe(i=7) s ali+7+K) + n(i—2+3k) .2)
[

Normal of plane (2) = |1 1
1 -2

= 5i—2] -3k

W = X

Now both plane (1) & (2) L Hence their normal also L
51 +20) —2(2+A) —=3(83-1) =0

8+11A=0=>A= %
Now equation of plane %x + %y + %z - % =0
27x + 30y + 252 =4
Hencea—-b+c=27-30 + 25 =22
5. If the points with position vectors o+ 10] +13 R, 6i+11 ] +11 R,%f + [5] —8kare collinear, then (19a — 63)2
is equal to
(1) 25 (2) 16 (3) 49 (4) 36
NTA. 4)
RESO (4)

Sol. IfA(a), B(b), C(¢) are collinear then

AB||BC||AC
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Now AB = (6—0a)i + j— 2K

BC =—%i+(ﬁ—11)j — 19k

S - 2
AR BBt Qe et
—3/2  p-11 19
:>6—0c=i:>a=6+i=11—7:>190c=117
19 19 = 19

19 19 41
—M1=4+ — >B=11+ — = —=6B=123
B + > B + > > B

(190, — BB)2 = (—6)2 = 36

6. Let Sy Wand > st = % (Bn2 + Cn + D), where A,B,C,D eN and A has least value. Than.
=1
(1) A+ B =5(D-C) (2) A + C+ D is not divisible by B
(3) A +B + C +D is divisible by 5 (4) A + B is divisible by D
NTA. (4)
RESO (4)
k(k +1)
Sol.  Si= —2 = Lik41)
k 2
>si :iZ(kH)z :%((22 +33 4. +(n+1)2)+12 —12)
k=1 k=1

_ l[(n +1)n+2)2(n+1)+1) _1j

3 6
:i[(n+1)(n+26)(2n+3)_6]

(n+1)n+2)2n+3)-6 _ n(2n? +9n+13)
24 - 24

A=24,B=2,C=9, D=13
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7. Negationof (p=>q) = (q=p)is
(1 (~p)va (2 a ~ (~p)
@) (~aap (4 pv(~a)
NTA. (2)
RESO (2)
Plalp—ala-pllp-d-l@-p)[~(>a)—>(@—p)
TIT| T T T F
Sol. T|F| F T T F
FIT| T F F T
FIF| T T T F
8. lfforz=a+iB,|z+2|=z+4 (1 +i),then a +  and off are the roots of the
(1) x2 + 3x- 4 =0 (2) x2+x-12=0
(3) x2 +2x- 3 =0 (4) x2+7x+12 =0
NTA. (4)
RESO (4)

Sol. z=a+if
z+2|=z+4(1 +i)
(o +2) +iB|=a+ip +4 +4i
(00 +2)% +B% = (o +4)+i(B+4)
compare real and imaginary part from both sides
B+4=0=>Bp=-4
and y(a+2)? +16 = o +4
=02+4+40+16=0a?+ 16 + 8a
= 0 = 1,B=—4
oa+pB=-3,ap=—4
Hence equation is x2 — (=3—4)x + (-3) (-4) =0
X2+7x+12=0
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NTA.
RESO
Sol.

10

NTA.
RESO

Sol.

11.

NTA.
RESO

If the coefficients of three consecutive terms in the expansion of (1+x)" are in the ratio 1:5:20, then the
coefficient of the fourth term is

(1) 3654 (2) 2436 (3) 1827 (4) 5481
(1)
(1)
ar="Cr
n
S P 11 S S T e ™)
a, C, r+1
n
8o _ gy Oz _[030=042)_ 4 _ 45 2) )
ar Cr+1 r+2

(1)&@2)6(r+1)=5(rr+2)=>r=4
n+1=30=n=29
Hence consecutive terms are T5, T6, T7

Hence coefficient of T4 = 2°Cs = 3654

2 1 0
LetA=|1 2 -—1]|.If |adj(adj(adi2A)| |=(16)", then n is equal to
0 -1 2
(19 (2)12 (3) 8 (4)10
4)
4)

jad) (aci(aci(2A))] = [2A1[2A1" " ~{2A [P~ (2° | A ) = (24)° = 167

Let a,B,y be the three roots of the equation x3 + bx + ¢ =0. If By = 1 = —a, then b3 + 2¢3 — 3a® — 63— 8y3 is
equal to

155 169
(1) 21 (2) 19 @) —- 4 -5
(2)
(2)
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Sol. x3+bx+c=0 Br=1=-a

Now,a=-1=>B+y=1

—B-y+py=-b

By=1-b=1=b=0
Nowx*+0x+1=0=>x3+1=0
x+1)x2=x+1)=0

x=—1,-0, — 0?

o=—1,B=—0,y=—0? b=0,c=1

b3 +2c8-303-6B3-8*=0+2+3+6+8=19

12. In a bolt factory, machines A,B and C, manufacture respectively 20%, 30% and 50% of the total bolts, Of
their output , 3, 4 and 2 percent are respectively defective bolts, A blot is drawn at random from the
product. If the bolt drawn is found the defective, then the probability that is manufactured by the machine C

is
9 5 2 3
1) = 2) > 3)< 4) 2
1) 35 @ - @) @
NTA. (2)
RESO (2)
Sol. M : Bolt is defective
B. : Producedbyft PB) = 22
' y ! 77100
B. : ProducedbyB PB) = SO
2 - y : 2= 100
B, : Produced by C ; P(B)—ﬂ
3 y ’ ¥~ 100
50 2
P(B_sJ _ P(B;) . PM/By) _ 100" 100 o EGs
M) T PB) PM/B) 20 3 30 4 50 2 14

100100 " 100 100 " 100 *100
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13.

NTA.
RESO

Sol.

14.

NTA.

Let f(x):S'”"_+°°SX_‘/§,Xe[o,n]— | Then [ ZZ]i"[ 75 is equal to
sinx —cosx 4 12 12

_1 2 2 _2
1) —L o 2 5 2 Y 2
(1) e (2) 3 3) 5 ) :
(2)
(2)

(1sinx+1cosx]—1

f(x) = v/2 V2 V2 sinx+m/4)-1

q \/5[1sinx—1cost_ sin(x—n/4)

J2 J2

fi(x) = cos(x +n/4)sin(x —n/4) —cos(x -/ 4)sin(x + n/4)—1)

sirf(x —m/4)

fi(x) = cos(x —n/4)~1 _ —(1-cos(x—n/4))

siff(x—n/4)  1-cos?(x—n/4)

e oV
in 1+cos(x —n/4)
_ () Sinx—=m/4)
) (1+ cos(x — n/ 4)F
{(77112) = ———
J3
P (70/12) = _¥

f(7n/12) £ (7n/12) = %

X_4=y+2=z+3and x—1=y—3=z—4iS

The sh i hel
e shortest distance between the lines 4 5 3 3 4 2

(1) 63 2) 3J6 (3) 642 4) 246
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RESO (2)

Sol.

15.

L, :F = (41— 2] 3K )+ A(af + 5] + 3k)
Lp o = (1 +3]+ 4k (ai + 4]+ 2K)

|by >y |

Shortest distance

a, = 4i—2] -3k, b, = 4i +5j+3k
d, =i +3]+4k b, =3i+4]+2k

5.2 _5.1 :_3’i\+5’j+7R

-3 5 7
[é2—51 6162]: 4 5 3=18
3 4 2
i j ok
byxb, ==|4 5 3/=-2i+j+k
3 4 2

~3i+5]+7k, b, =3i+4j+2k
‘61 XBZ‘:\/E

Shortest distance = E = 3\/5

J6
Let C (a, B) be the circumcenter of the triangle formed by the lines
4x+3y = 69,
4y-3x=17, and
X+7y=61.
Then (o —B)? + o + B is equal to

(1) 18 (2) 15 (3) 16 (4) 17
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NTA. (4)
RESO (4)
Sol.

C  3x- 4y=-17 B
Triangle is right angle at vertex B. Hence circum centre is mid point of AC
For A solve x + 7y = 61 and
4x + 3y =69

4x + 28y = 244

—25y = -175
y=7/
x=12
A(12,7)
For C solve x + 7y = 61 and
3x -4y =-17
3x +21y =183

—25y = —200
y=8
x=5
C(5, 8)

5+12 7+8 17 15
Curcumcenter = | ===
2 2 2 2

oc=1?7,[3=1?5 Hence (o — B2 +a+B=1+16=17
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16.  The area of the region {(x,y) x2<y<8-x%y< 7} is

(1) 18 (2) 20 (3) 21 (4) 24
NTA. (2
RESO (2)

Sol.

y<7,x2<y<8-x?
xX2=y&y=8-x2
Point of intersection
X2 =8 —x?

2x2 =8

X =%2

A= 2i'(7—x2}lx+2f(8—x2 —xz)dx

1

1 ) 1 14
= 2[7—5+8(2—1)—§(8—1)j= 2(7—§+8—?] =2(15-5)=20
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J3 1
17. Let P = 2 2 A= s and Q = PAPT. If PTQ2007 P = ab then 2a + b -3c —4d equal to
detscf3ence|0 1 c dJ
2 2
(1) 2005 (2) 2004 (3) 2007 (4) 2006
NTA. (1)
RESO (1)

Sol.  PQ207 PT = P(PT AP) (PT AP) (PT AP) --—--- (PT AP) PT

= [AIA ----- TAI
= A2007
1 2007
0 A
R NCR Y
PPT = 2 2 2 2 _ -1
1 B[ 1 V8| [0 f
2 2 ]L2 2

poor_ | 12007] _[a b
0o 1 c d

a=1,b=2007,c=0,d=1

2a + b —3c —4d = 2005

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222

To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance JEE(Main) 2023 Solution portal PAGE # 11




®
Resonance” | jeg(main) 2023 | DATE : 08-04-2023 (SHIFT-1) | PAPER-1 | | MATHEMATICS

18.  LetI(x) = J'L”de, x>0. If lim 1 (x) =0, then I (1) is equal to
x(1+xe*) X—®
e+1 e+1 e+2 e+2
(1) —log.(e+1) (2 +log.(e+1) (3) —log.(e+1) (4) +log.(e+1)
e+2 e+2 e+1 e+1
NTA. (3)
RESO (3)

Sol. I(x)= Iﬁdx

_J‘ (x +1)e*dx
e (1+xe%)?
Let1 +xeXx=t

eX(x + 1)dx_dt

109 = [—2 =

A+E dt

t t2 t—1
Att—1)+B )+Ct2—1
Putt=0= B=
t—1:>C_1

Comparecoffoft2:>A+C—O:A=—1

I(x) = j(—%—tlz — jdt

1(x) = —In(t) + % +in(t—1) +k

X
10 = 1 +1n| & |+ k
(1+xex) 1+ xe*

Now Lim I(x) = Lim 1 + In 1 +k=0
X—>00 x—>oo(1+xex) L-‘r—‘l
xe*
=0+0+k=0
Now I(1) = ! +/n S ! +1-¢n(1 +e)
1+e 1+e 1+e
= 25i30 =—/n(1 +e)
1+e
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19. Let R be the focus of the parabola y? = 20x and the line y = mx + ¢ intersect the parabola at two points P
and Q. Let the point G (10,10) be the centroid of the triangle PQR. If c-m=6, then (PQ)2is
(1) 325 (2) 296 (3) 317 (4) 316

NTA. (1)

RESO (1)

Sol.  y?=20x focus is R(a, 0) = R(5, 0)

(%2.y2)
R (5.0)
m

Y=mx+c

. X{+X+5 y;+y,+0
Centroid of APQR =G 3 , 3 =(10, 10)
X1 + X2 = 25, y1+Yy2=30
Now, y?=20x, y=mx+C ~+C=m+6

y=mx+(m +6)
y2=20(y_mj
m
my?2 — 20y + 20(m + 6) = 0
yt +yz2= 20 =30=>m=2/3,C= 2 +6 = 2
m 3 3
PQ2 = (x1 —x2)2 + (y1 — y2)?

Now form = 2/3 = §y2—20y+ 20(§+6]=0 = y?>-30y+200=0

y =20,10

Fory=10,x=5

y=20,x=20

PQ? =152 + 102 =225 + 100 = 325
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20. lim [((=cos@x) | sif(x) ) equaito
x =0\ cos®(4x) (loge (2x +1))°

(1) 15 (29 (3) 24 (4) 18
NTA. 4)
RESO (4)

S . 1-cos®3x  sin’(4x)
ol. lim 3 2
x=0 cos’(4x) (¢n(1+2x))

Iimsin2(3x)sin3(4x) 1 1 32.4°
x>0 (3xf  (4x) 0053(4X)[£n(1+2x)J5 2°

(2x)

2 43
N 374" 9x2_18
25
n3
21, If an is the greatest term in the sequence an= ————, n =1.2,3..., then a is equal to
n*+147
NTA. (5)

RESO (5) (In question a should be n)

_ 3%(n* +147)- 4

Sol.  f'(n) (n4 +147)2

n?[an? + 441 an*|

HEG (% +147f

m— n?(n -441): —n2n2 1 21fn? —21) —n2[n? +21) T e
o (* +147f (n* +147f (n* +147f b2l -)
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_ N _
] ]
— —21 J21 o0
max
43 64 64

Whenn=4 ay = = = =
4% +147 256+147 403

125 125 125

Whenn=5 A=— = _ 7
° 6254147 772 772

: 125
as ismax= —— hencen=5
772

22, Let the mean and variance of 8 number x,y,10,12,6,12,4,8 be 9 and 9.25 respectively, If x>y, then 3x — 2y
is equal to

NTA. (25)

RESO (25)

Sol. X+y+12+6+4+8+12+10:9:>x+y=20 (1)

8
(52+ 22212)(.2
n I
= 9-25+92=%(X2+y2+122+62+42+82+122+102)

74 + 8 x 81 = X2 + y? + 504
218 = x2 +y? (2)
From (1) & (2) = x? + (20 —x)2 = 218
=>x2-20x+91=0
x=7,13
x=18,y=7
3x—2y=39-14=25
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23.

NTA.
RESO

Sol.

24,

NTA.
RESO

Sol.

Let[tf] denote the greatest integer <t. If the constant term in the expansion of (

[a]is equal to
(1275)
(1275)

r
Toet = 7C: (3x2)7 (_ Lj
2x°

Tr1 = 7Cr 37 (— ljr X14-7r,
2

For term independentof x : 14 —7r=0=r=2
LA
2 22

2
Required coefficient = 7C2 37-2 [_ %j =

6
= E = 1275.85
4

[1275.85] = 1275

1 7
j is a, then

Let 11,12 be the values of A for which the points (%,1,%] and (-2,0,1) are at equal distance from the plane

2x +3y -6z +7=0. If A1 > A2, then the distance of the point (A1 — A2 A2 A1) from the line X

(9)
(9)
A B
(5/2,1, &) (-2,0,1)

[/

2x+3y—-6z2+7=0

_y-1 :Z+7is

2 2
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Given AP =BQ =

5+3-6x+7| [-4-6+7
7

|
=15-6L=%3
61=12,18
r=2,3
M=3,h=2
hence point is P(1,2,3)
P(1.2.3)

'L x-5 y-1_ z+7

Q(t+52t+1,2t-7) Q 1 > .

D' (PQ):t+4,2t—1,2t—10

Dr(L):1,2,2

PQLL = (t +4) + 2(2t —1) +2(2t -10) = 0
9t-18 =0=>t=2=Q(7,5,-3)

PQ= v36+9+36 =9

25. The largest natural number n such that 3" divides 66! is
NTA. (31)
RESO (31)
Sol. Exponent of 3 in 66! is o6 + ot + 48 + L
3 9 27 81

=22+7+2+0=31
66! = 33
n =231
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26. Consider a circle C1: x? + y? — 4x — 2y=0. -5, Let its mirror image in the line y=2x+1 be another circle
C2:5x? + 5y?-10f x-10gy+36=0. Let r be the radius of Cz, then a + r is equal to

NTA. (2)

RESO (2)

X 4+y>—4x-2y+(5-a)=0

L 2x—-y+1=0

2 1 5 5
16 6
X:2——:——:
5 5 ¢
_q, 813 _
LR LA

radius of both circle will be same

4+1—(5-a)=12+¢g2- %

oa=1

Now radius of cz is r=]/@+§_§ =1
25 25 5

o+r=2
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27. If the solution curve of the differential equation (y — 2logex)dx + (xlogex?)dy =0,x>1 passes through the

points (e,%) and (e*,a) then a is equal to

NTA. (3)
RESO (3)

Sol.  2xInx d—y+y—2lnx=0
dx

&, vy _1
dx 2xlnx x

| LIS 1Ir1(|nx)

ylinx) = [ nxax

(Inx)2 e

ylvinx)-

N | W

It passes through [e,%)

It also passes through (e4, a)

a(2) =19 + 2_ 6
3 3
a=3
5n/6
28. Let [t] denote the greatest integer <t, Then — j(8[cosecx]—5[cotx])dxis equal to ,
T n/6
NTA. (14)
RESO (14)
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Sol.

3n/451/6

5n/6
I (8[cosec x]- 5[cot x])dx
T
n/6

For xe (n/6, 57/6)

cosecxe[1,2),

[cosecx] = 1
5n L L e o
o| 4 2
== j _;[5(1)d j 0)dx - j5 T)dx — é[;5(—2)dx =14
6 6 2 s 4

29.  LetA={0.346789710} and R be the relation defined on A such that R =

{(x, y)e AxA:x—yisodd positive integerorx—y= 2} . The minimum number of elements that must be
added to the relation R, so that it is a symmetric relation , is equal to

NTA. (19)
RESO (19)
Sol. A={0.34678910}

xRy = x —y = odd positive integer or x —y = 2

R={(6. 4), (8,6),(9,7), (10, 8), (3,0), (7, 0), (9, 0), (4, 3), (6, 3), (8, 3), (10, 3), (7, 4), (9, 4), (7, 6), (9, 6),
(8,7),(10,7), (9, 8), (10, 9)}

Hence 19 elements should be add in R for making it symmetric
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30. Leta=6i+9j+12kb=ai+11j—2k and ¢ be vectors such that axé =axb. If ac=-12, ¢.(i-2j+k) =5,

then G.(i + j+K) is equal to

NTA. (11)
RESO (11)
Sol. a=6i+9j+12k a.b=60+99-24=6a+75

b=ai+11j—2k |al=+/36+81+144 = /261

axc=axb., ac=-12, &(i-2j+k)=5,
axC=axb = axc-axb.=0

= ax(¢-b)=0

- c-b|a

= c=b+Aa
Now — ¢a=ba+Araa)=-12

6o+ 75 + A(261) = —12
Bo+ 2614 =—87 ......... (i)

c.(i-2j+k)=5= (a—-22-2)+1(6-18+12)=5
= a=29

From equation (i) A =-1

Hence = &.(1+]+K)= (6-a). (1+]+k) =11

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance JEE(Main) 2023 Solution portal PAGE # 21




Resonance”’ JEE (ADVANCED) 2022

Educating for better tomorrow RESULT

RESONites 7 {53 e8I AT o e

STUDENTS FROM CLASSROOM PROGRAM (OFFLINE/ ONLINE)

=2 8 8.

Al Indin

(Aies mmm AR-50

ADMISSIONS OPEN

CIass. 'J to XII & XII+

Based on RasoNET (Scholarship Test)

@ REGISTERED & CORPORATE OFFICE (CIN: US0302R.J2007PLC024029):
CG Towey, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Rajasthan) - 324005
3 O744-2TTT7T7 | {O 73400 10845 | i comtacti@resonance.oc.it | @ www.resonamce sc.in
Follow Us: 30 @ResonasceEdu | [+ @Resonasce_Fdu

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029

Il " Etgg . ‘]. . . 25. 5555 . 7340010333 facebunk.com/ResonanceEdu utwitter.currVResonan:eEdu www‘youtube‘currwesowatch Ehlog.resunance.ac.in
L E— E— E— E—

This solution was download from Resonance JEE (MAIN) 2023 Solution portal




