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x-3
Let A={xeR:[x+3]+[x+4]<3},B={xeR: 3’{21} <3731 where [t] denotes greatest

1. .
r=1 10
integer functions. Then
(1)A=B (2) AcB,,A=B 3y BcC,,A=B (4) AnB=¢,
NTA Ans. (1)

Reso Ans. (1)
Sol. A={xeR:[x+3]+[x+4]<3}

[x]+3+[x]+4 <3
[X] <-2=Xe (— oo,—‘l)

x-3
B= XGRZSX(Z%J <3

r=1

x-3
3"(3[%+# +D <373

x-3

10
33—x < 34x
3—X < -4x
X<—-3 = x<-1
A=B

2 2
x(xsec x+tanX)dx_ If 1(0)=, then I(%} is equal to

2 I(X):I (xtanx+1)2
(TE+4)2 4 n? (TE+4)2 2
R TR T @) 108 e+ Inra)
(Tc+4)2 n? (T[+4)2 . n?
B log = s 2) 0% e " an v a)
NTA Ans. (1)

Reso. Ans. (1)

~ xz(xse02x+tanx)
! _I (xtanx+1)2 ‘

: %(xtanxﬂ): (xseczx+tanx)

)= x2| —= +2j X dx
xtanx +1 xtanx +1
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2
—X +2J‘( XCOSX dx

" xtanx +1 XSiNX +COSX)
2

= ()(t;n—);JFﬂ+2ld(xsinx+cosx)+c

1(0) =0 = C=0

T (TC+4)2 o n°
'(“/4)"“"[ 32 | 4(n+4)

Correct option —(1)

3. The mean and variance of a set of 15 numbers are 12 and 14 respectively. The mean and variance of
another set of 15 numbers are 14 and c?respectively. If the variance of all the 30 numbers in the two
sets is 13, then &2 is equal to

(1) 11 (2)12 (3) 10 4)9
NTA Ans. (3)
Reso. Ans. (3)
Sol. X;=12 X, =14 ot =14 o3 = c°
ni=15, nz2=15
2 2 = = \2
variance of 30 number= 111 2% i, (X, X22)
Ny + Nz (ny +n,)
2 2
{5 14500 (12-14)
2 4
24=14 + o® = °=10
4, Let a1, az, as,......... an, be n positive consecutive terms of an arithmetic progression If d > 0 is its
common difference, then Iim\/E ;+ +; is
) s n \/a—1+ ‘\/g ....... ‘\/a + ‘\/a
1
(1) —= (2) Jd (3)0 (4)1
Jd
NTA Ans. (4)

Reso. Ans. (4)

ap —ay agz—az a4 —-ag an —an

Sol.

“an - yar)

Lt

d 1 1 1
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I

n— oo
Lt (Jayr-Td-ya ) Lt a ({_1)_ [ag
" noow Jn+/d "now |\|nd n nd
=1

5. From the top A of a vertical wall AB of height 30m, the angles of depression of the top P and bottom Q

of a vertical tower PQ are 15° and 60°respectively, B and Q are on the same horizontal level. If C is a
point on AB such that CB = PQ, then the are (in m?) of the quadrilateral BCPQ is equal to

(1) 300(y3 +1) (2) 20003 - 3) (3) 600(y3 - 1) (4) 300(y3 - 1)

NTA Ans. (3)
Reso. Ans. (3)
Sol.
A
30=h
c 17 O\p
X
h h
B 60° 0
tan 150 = 30=N
X
30 30
tan60°= — = x=—
X NE]
2-J3 30-h 2-43
S Al = 30 =30-h
- =
2 60
h=30-30x— +30=60—- —
e N
Area = %‘54) =600 (V3-1)
6. Statement (P = Q) A (R = Q) is logically equivalent to :
(1) (P = R) A (Q=R) (2) (P=R) v (Q=R)
3)(PAR) =Q 4) (P v R=Q

NTA Ans. (4)

Reso. Ans. (4)

Sol. (~PvQ)A(~RvQ)
=(~PA~R)vQ

(PvR)vQ

=(PvR)=Q
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7. Sum of the first 20 terms of the series : 5+ 11 + 19+ 29 + 41+........... is
(1) 3520 (2) 3420 (3) 3450 (4) 3250
NTA Ans. 1)

Reso. Ans. (1)

Sol. 5, 11, 19,

Y
S

Th=an?+bn+c
Ti=a+b+c=5 ..... (1)
To=4a+2b+c=11 ...... (2)
T3=9a +3b+c=19 .... (3)
eq. (2) —eq. (1)

3a+b =6 c(4)
eq. (3) —eq. (2)
5a +b=8 oe(5)

eq (5) —eq(4)
2a=2 = a=1, b=3, c=1

Th=n%+ 3n +1
20
Seo= 3 (2 +3n 1) 222141, 3 2021 55 3620
e 6 2
8. The sum of all the roots of the equation | x% —8x+15|—2x+7 =0is :
(1) 11+43 2 9++/3 3) 9-v3 (4) 11-+/3
NTA Ans. )

Reso. Ans. (2)
Sol. ‘xz —8x+15{—2x+7=0

(x-8)x—-5)]-2x+7=0
Case-l : If xe (—0,3]U[5,x)

x> —8x+15-2x+7=0

x2—10x+22=0

@5@

. x=5+ «/5 is accepted
Case-ll : Ifx €(3,5)
—x2 +8x —15 -2x +7=0
x2 —6x+8=0
x=2,4 = x=4is only accepted

- Sum ofroot35+\/§+4=9+\/§
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9. Let A = [aj]2x2 , where ajj= 0 for all |, j and A2 = I. Let a be the sum of all diagonal elements of A and
b = |A|. Then 3a2 + 4b?is equal to
(1) 4 (2) 14 (3)7 4)3
NTA Ans. (1)
Reso. Ans. (1)
Sol. LmA:{%1 am}&A2=I:JN2=1:>W=1
A1 A

A2= {311 a12} {311 a12}
Ap1 Qg | [A21 App
2
={ aygtapdy  Apdyp +a12a22}=[1 (1)}
2
Apqdqyq taAxdAny  dpqdip +aAz

aiz(ain +a2)=0 = aj;+axp =a=0
. 3a%+4b2 =4

10. One vertex of a rectangular parallelepiped is at the origin O and the lengths of its edges along x, y and z
axes are 3, 4 and 5 units respectively. . Let P be the vertex (3, 4, 5) . Then the shortest distance between
the diagonal OP and an edge parallel to z axis, not passing through O or P is :

12 12 12
(1) 12/5 (2 —= @) — (4) =
55 5 J5
NTA Ans. (3)
Reso. Ans. (3)
Sol. Eg.oflineCD is
T =4j+15k
Eq of line OP is
F:u@i+4i+5ﬁ)
0 4 0
N 005
3D=%V?J@X%ﬂ=? 20
hx@‘ "
005
3 45
Z
A
E(0, 0, 5) 5 (0.4.5)
(3,0,5)
. P @[4.5
0 Y
A |- < (0, 4,0)
(3,0,0) B (3, 4,0)
X
sD.- 12
5
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11. If the system of equations

X+y+az=>0b

2X+9y+22=6

X+2y+3z=3

Has infinitely many solutions, then 2a + 3b is equal to

(1) 25 (2) 28 (3) 23 (4) 20
NTA Ans. (3)
Reso. Ans. (3)

1 1 a
2 5 2
1 2 3

For Infinite solution A=0 = a=7

b 1 7
6 5 2
3 2 3

= b=3
1
A= 2

y

Sol. A= =1(15 —4) +1 (2- 6) +a(4 — 5) =7-a

Ax = =b(15-4) + 1(6-18) + 7(12-15) =11b-12-21=11b-33=0

=1(18-6) +b(2—6)+7(6-6)

WO T
[N\ RN

=12-4b=0 = b=3

NDO1T—
DT

.1
A= 2 5 B=1(15-12)+1(6-6) +b(4-5)
2a+3b=14+9 =23

12. If the equation of the plane passing through the line of intersection of the planes
x+1 y+3 z-2

isax + by +cz+6 =0,
-2 4

2Xx—y+2=3,4x -3y + 5z + 9 = 0 and parallel to the line

thena + b + cis equal to
(1) 14 (2) 15 (3) 13 (4)12

NTA Ans. (1)

Reso. Ans. (1)

Sol. Equation of family of plane passing through the line of intersection of given planes is
2x-y+z2-3)+A4x—-3y+5z2+9)=0
P+4)x—(1+30)y+(1+50)z+(9—-3)=0

x+1 y+3 z-2

e |5

_——

parallel to

L—2(2+4)) +4(-1-30)+5(1+51)=0
—4-8x—-4-12L+5+250=0

5.-3=0= 7»=§
5

So, plane is
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52x—-y+z-3)+3(4x-3y+52+9)=0
22x —14y + 20z +12=0
11x-7y+10z+6=0
a=11.b=-7,c=10
a+b+c=11-7+10=14

correct option (1)

13. The straight lines |1 and |2 pass through the origin and trisect the line segment of the line L : 9x + 5y = 45
between the axes. If m1 and mz are the slopes of the lines |1 and l2then the point of intersection of the
line y = (m1 + m2)x with L lies on

(1) y-2x =15 (2) 6x=y =15 (3) 6x+y =10 (4)y—-x=5
NTA Ans. (4)
Reso. Ans. (4)

Sol.

\B©.9)

. A(5,0)
L
3 9
mi= ——=—
(10/3) " 10
s = - D
(5/3) 5
9+36 45 9
m1 + Mz = =— = —
10 10 2

So,y=(m1+mz) xisy = %x

Now solving y = %x and 9x + 5y = 45

45 10
2y +5y=45=>y= —  xX= —
=y + 2y =Y 7 X 7
35
— =—:5
y—X 7

.. correct option (4)
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14, If 2C3 : "Cz = 10 : 1, then the ratio (N2 + 3n) : (N2 =3n + 4) is
(1) 2:1 (2) 35:16 (3) 27:11 (4) 65: 37
NTA Ans. (1)
Reso. Ans. (1)

2n2n-1)2n-2) 10,
nnh-1n-2) 1
4(2n-1) 10
D 1
8n-4=10n-20=n=38
n2 +3n 64+24 88
n2_3n+4 64-24+4 44

Sol.

15. Let a+2i+3j+4kb=i-2j—2k and ¢ =—i+4]+3kif dis a vector perpendicular to both b and ¢ and

ad= 18, then |axd|?is equal to

(1) 720 (2) 680 (3) 760 (4) 640
NTA Ans. (1)
Reso. Ans. (1)

Sol. As d is perpendicularto both band ¢ = d =1 (EXE), A eR

d=n ; —j2 —k2 -2 ((@)-i0+k@)
-1 4 3

~ 2 217+ 2k
ad=18 = x| =2

]
(@xdf =»2f2 3

k
4 =4 (101 +4]-8Kkf
2 1 2
_4

=4 (100 + 16 + 64) (180) = 720
16. A pair of dice is thrown 5 times. For each throw, a total of 5 is considered a success. If the probability of
at least 4 successes is SKT then k is equal to
(1) 123 (2) 164 (3) 82 (4) 75
NTA Ans. @)
Reso. Ans. (1)
Sol. Let P = probability of getting sum ‘5’ in single throw = % = %
ok
5"

P(x 2 4) = P(x = 4) + P(x = 5)
=5C4P*-q +5Cs- P?

= P4. 5.§+1
9 9
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17.

10\ 41 41 123

.. Correct option (1)

Let the position vectors of the points A, B , C and D be 5?+5]+2M2,f+2]+3R,—27+7»]+4R and

—T+5] +6k . Let the set S = {’eR : the points A, B, C and D are coplanar } . Then Z(X + 2)2 is equal to

rex

(1) 41 (2) > (3) 13 (4) 25

NTA Ans. (1)
Reso. Ans. (1)

Sol

18.

a=5i+5]+2xk

6:T+2]+3R

G =—2i + ]+ 4k

a:—7+5]+6|2

BA-(BCxBD) =0

4 3 2),-3

-3 A=-2 1 [=0 =>A=2,3
-2 8 3

(A +2)2=16 + 25 = 41
Correct option (1)

1

2
Let 5f(x)+ 4f[—] 1 +3,x>0.Then 18J.f(x)dx is equal to :
X X
/

(1)510oge2-3 (2)5loge 2 + 3 (3) 10 loge 2 +6 (4)10loge 2 -6

NTA Ans. (4)
Reso. Ans. (4)

Sol.

-+ BH(x) + 4f [lJ LAY
X X

5 Gj +4f(x) = X + 3

9f(x) =

5
L+ 15-4x—12

10
18f(x) = 7 —-8x+6

J2'1 8f(x)dx = (10Inx - 4x2 + 6x |
1

=10In2-16 +12+4 -6
=10In2-6
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19. If 2x¥ + 3y* = 20, then % at (2, 2) is equal to :
X

) _[34+Ioge16J @) _(2+I0968J @) _(3+Ioge4J @ _(3+I0968J

+log, 8 3+log, 4 2+log, 8 2+log, 4
NTA Ans. (2)
Reso. Ans. (2)

Sol.  Differentiating 2 - x¥ (ﬂlnx+ylj +3 -y [1 .Iny+xLJ =0
dx X y
Put x=2, y=2
2-4[ﬂln2+1) +3-4(In2+ﬂj =0
dx dx

(2-In2+3)% +(2+3In2)=0

dy (2+3In2)__[2+I0968J

dx  (3+2In2)  |3+log, 4

20. If the ratio of the fifth term from the beginning to the fifth term form the end in the expansion of
n
(%-ﬁ-%} is /6 :1, then the third term from the beginning is :
(1) 3042 (2) 6043 (3) 6042 (4) 3043
NTA Ans. (2)

Reso. Ans. (2)

= 68 =62
=n=10
108 [ )2
S0 T= 1002[24] .{S‘J - Dois—en e
V3
21, Let aeZ and [t] be the greatest integer <t. Then the number of points, where the function
f(x) = [a+13sinx] , xe (0, w) is not differentiable, is
NTA Ans. (25)
Reso. Ans. (25)
Sol. f(x) =a+[13 sinx] - ael and x € (0, n)

-+ total number of points of non-differentiability of [p sinx] =2p -1 here p =13
.. total number of points of non-differentiability of [13 sinx] = 25
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22, A circle passing through the point P(a,B) in the first quadrant touches the two coordinate axes at the
points A and B. The point P is above the line AB. The point Q on the line segment AB is the foot of
perpendicular from P on AB. If PQ is equal to 11 units, then the value of of is

NTA Ans. (121)

Reso. Ans. (121)

Sol.

B Plee, )

i, &) Q

{a, o)

Equation of line AB

X+y=a . (i)
o +p2—2ac—-2af +a%=0  ........... (i)
pq- P2 _

J2

o + B2 + 20B —2ax — 2B + a2 = 121 x 2
0+20f=2x121
af = 121

23. LetA={1,2,3,4,....... 10} and B = {0, 1,2,3,4} . The number of elements in the relation R = {(a,b) €A xA
: 2(a—b)? + 3(a—b) B} is
NTA Ans. (18)
Reso. Ans. (18)
Sol (a—b) (2(a—Db) + 3)eB
fa-b=0 0eB
Number of order pair (a, b) = 10
fa-b=-2=2eB
Number of order pair (a —b) = 8
~.Number of elements = 18

24, Let the image of the point P(1,2,3) in the plane 2x —y + z = 9 be Q. If the coordinates of the point R are
(6, 10, 7) , then the square of the area of the triangle PQR is

NTA Ans. (594)

Reso. Ans. (594)

Sol. Image of P(1, 2, 3)
x-=1 y-2 z-3 -2(2-2+3-9)

20 s e 4+1+1
Q=(5,0,5)

and = (6, 10, 7)

PQ = 4i-2j+2k

PR = 5i —8]+4k
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[
4 -2 2
5 8 4

A=

=3 ‘4?+]—7R‘=3\/@
A% =594
25.  Let the point (p, p + 1) lie inside the region {E ={y}:8-x<y<J9-x20<x< 3}. If the set of sall

values of p is the interval (a, b), then b2 + b — a? is equal to
NTA Ans. (3)
Reso. Ans. (3)
Sol. 3-xsy=x+y-320....... (i)

y< V9-x?

=x2+y2<9

(0, 3)

(-3,0) DNEK)

P+P+1-320
= P21

and P2+ (P +1)2<9
2P24+2P-8<0
P2+P-4<0

26. If the area of the region S= {(x,y):2y—y2 <x? <2y x> y}is equal to I;Lj—ﬁthen the natural
number n is equal to

NTA Ans. (5)

Reso. Ans. (5)

Sol. 2y-y?sx=x2+(y—-1)221 ... (i)
X2S2y (ii)

Solving (i) and (ii)
2y +y? -2y +1=1
y=0

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 : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Eh\og resonance.ac.in

This solution was download from Resonance JEE (Main) 2023 Solution portal PAGE # 12




Resonance” | jeg(main) 2023 | DATE : 06-04-2023 (SHIFT-1) | PAPER-1 | MATHEMATICS

o 4 _ mn 1 7 =
T 3 4 2 6 4
n=5
1 15
27. The coefficient of x' in the expansion of (x“ __3j is
X
NTA Ans. (5005)
Reso. Ans. (5005)
o, 1
Sol. Tr+1 S 150r(x4)15 I’(_X_S)r
60-4r-3r=18
7r =42
r=6
Coff.= 15¢, = 5005
28. Let y = y(x) be a solution of the differential equation (xcosx)dy + (xysinx+ycosx—1)dx = 0, O<x< g If
T (T \/— T T S
—y| = |=+/3, then|=y"| = [+ 2y'| — | is equal to
sy(Sj 6’ (6) g @ q

NTA Ans. (2)
Reso. Ans. (2)
Sol.  xcosx dy + [xysinx + ycosx — 1]dx =0
cos X (xdy + ydx) + (xy) sinxdx —dx =0

M + (tanx) - xy = sec x
dx

|.F = ejtanxdx ) e/nsecx= sec X

complete solution
(Xy) secx = [sec? xdx
(xy) secx =tan x + ¢

_Ey_S\/;
377 g

J3 .2=4J3 +C
C=+3
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Xy = sinx + /3 cosx
Xy' +Yy = COSX — V3 sinx
Xy'" +2y' =—sinx — 3 cos x

S5

29. Let the tangent to curve x? + 2x — 4y + 9x = 0 at the point P(1,3) on it meet the y-axis at A. Let the line
passing through P and parallel to the line x — 3y = 6 meet the parabola y? = 4x at B. If B lies on the line
2x — 3y = 8, then (AB)? is equal to

NTA Ans. (292)

Reso. Ans. (292)

Sol. Equation of tangent at P(1, 3)
X+(x+1)=2(y+3)=9=0

2x—-2y+4=0
A=(0,2)
Equation of line through P(1, 3) parallel to
x—3y=6is
x—3y+8=0....... (i)
B = (16, 8)
(AB)? = 162 + 36 = 292
30 The number of ways of giving 20 distinct oranges to 3 children such that each child gets at least one
orange is
NTA Ans. (171)
Reso. Ans. (171)
Sol. Xx1+x2+x3=20
letxi=1+ti,x2=1+1t2, x3=1+13
when ti, t2, 13 € {0, 1, 2, ....... 17}

t1+t2+t3=17-------- (1)
So number of such distribution is equal to number of non-negative integral solutions of equation (1)
So required solution = 17+3-1C3_1 = 19Cp
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