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PART : MATHEMATICS

1. The area of the quadrilateral ABCD with vertices

A(2,1,1),B(1, 2,5), C (-2,-3,5) and D(1, -6, —7) is equal toss

(1) 8438 (2) 48 (3)54 (4) 9v38
NTA Ans. (1)

Reso Ans. (1)
Sol.  AC =-4i—4j+4k
BD =-0j 8] +12k

Area = %|Kéx§j|:%x4x4 52 432422

Area = 8+/38
2. The value of 36 (4 c0s?9° — 1)(4 c0s?27° — 1)(4 cos? 81° — 1) (4 cos? 243° -1) is
(1) 27 (2) 18 (3) 54 (4) 36
NTA Ans. (4)
Reso Ans. (4)
Sol. 36

€0s29°-1) (4sin? 9°—1) (4cos? 27°-1) (4sin? 27°-1
36[16sir? 9°cos® 9° — 4+ 1)16sir? 27° cos? 27°— 4 +1)
36|(4si? 18° - 3Jasin? 54°-3)|

2 2
3 4[‘/57_1} -3 4[J§+1J -3

4

s~

—

4

36{6—2\/5—12] (6+2\/§—12J
4

of-3-V5)-3+45)

9(9-5) = 36
3. Let A= {e €(0,2n): % is purelyimaginam} The sum of elements in A'is
— ISl
D= 2= 3)3=n 4)4n
NTA Ans. (4)

Reso Ans. (4)

1+2isin®@ 1+isin®
Sol. Re — X : =
1-isin6 1+sind
1-2sin206=0
; 1
sine=+ —
V2
g X 3 5n 7n
44’ 4 4
Sum is 4x
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4, If the probability that the random variable X take values x is given by

PX=x)=k(x+1)3*x=0,1,2,3, ...... , Where k is a constant, then P(X =2 2) is
20 7 7 11

1) — 2) — 3) — 1) —
()27 ()18 ()27 ()18

NTA Ans. 3)

Reso Ans. 3)

Sol. Px=0)+P(x=1)+p(x=2)+p(x=3)+....... =1

K 2K 3K 4K
—t—t—+—+
30 31 32 33

Now P(x > 2) = P(2) + P(3) + ....... o
=1 - P(0) - P(1)

=1- 5+2_K = 1_%
1 3 3

118 0o
27 27

5. For a, be Zand a—b <10, let the angle between the plane P:ax+y—-z=bandthelinel:x—-1=a-

y=z+1becos? (%) if the distance of the point (6, —6, 4) from the plane P is 3/6 , then a* + b2 is equal

to
(1) 32 (2) 25 (3) 48 (4) 85

NTA Ans. 1)
Reso Ans. (2)
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Sol. ax+y-z=b
x-1 y-a z+1
eientm ]
A=ai+]+k
p=i-]j+k
sind = :?
P
| a-1-1| 22
‘ a2+2\/§| 3

3(a—2)2 =8 x 3 (a2+2)

5a%+ 12a+4 = 0= (5a+2) (a+2)=0
a=—2 & a =-2/5 (reject)
a=-2, a-b<10

b>-8
Now distance of given point from the plane
-2x+y-z=b

2x—y+z+b=0
12+6+4+6:i3\/€

J6
b+22=+18
b=-4 and b =-40 (Reject)
a‘+b2=16+16 =32

6. Let an be the nt term of the series 5+ 8 + 14 +23 + 35+ 50 + ....... And sn = iak . Then Szo — auo is
k=1
equal to
(1) 11280 (2) 11290 (3) 11310 (4) 11260
NTA Ans. (2)
Reso Ans. (2)
Sol; Sn = 5+8+14+23+35+......... +an + an

Sn = 5+8 +14+23

an= 5+3+6+9+12+ .........
an =5+ ”7_1[6+(n—2)3]

an+5+ a, :5+[n7_1j(3x)=%x(x—l)+5

2
B _3L_3_X+5
2 2
2
Ay =3><40 —3x?+5

= 2400 - 60 +5 = 2345
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3 30x31x61, 3 30x31
6—— +

a30:§>< > > 5x30
_ 30x30x316 1 150

2 6 2
=13635

S3o— Qa0 = 11290

an = gn(n—1)+5
Sn= gx%n(n—l)(n+1)+ 5n

S30— a4 = %x30>< 29><31><150—g><40><39—5

=11290
7. LetA={1,2,3,4,5, 6,7} Thentherelation R={(x,y) eAXA:X+y=7}is
(1) reflexive but neither symmetric nor transitive
(2) transitive but neither symmetric nor reflexive
(3) symmetric but neither reflexive nor transitive

(4) an equivalence relation

NTA Ans. 3)
Reso Ans. 3
Sol. Reflexive :- XRX= xX+x=7. = X ¢ A, R is not reflexive.
Symmetric ;- XRy= Xx+y=7. =y +X=7 = yRx = R is symmetric
Transitive :- 1R6 & 6 R 1 but 1 is not related to 1 so not transitive
1 11
8. The absolute difference of the coefficients of x° and x” in the expansion of (sz +2—j is equal to
X
(1) 103 - 10 (2) 133 -13 (3) 113 -11 (4) 123 -12
NTA Ans. (4)
Reso Ans. 4)

Sol. Tra = 1Cy (2X2) ll_r(ZX)_r
for coeff. x” put22-2r—r=7

r=>5
and for coeff x10 put 22 — 3r = 10
r=4
. 2° 2’
— |11 11
abs . diff. = C5.2—5— a7

[924 — 2640| = 1716 = 123 - 12
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X X
9. The integral J’((EJ +(E] J logz x dx is equal to
X

oz] (e ale)edd) e o5+

B p A (=p)

4) 12

@ pA(-p)

NTA Ans. (1)
Reso Ans. (Bonus)
S .
10. IfA:[k },A—lzaA+Blanda+B:—2,then4a2+[32+k2|sequalto:
(1) 10 (2) 19 (3) 14
NTA Ans. 3)
Reso Ans. 3)
i {1 5}
Sol. A=
L 10
Characteristic Equation: A2 —11x + (10 -5))I =0
given Al=qA +l
aA2+BA-1=0
A2—11A+ (10-5)0)I=0
o - e e
1 -11 5)x-10
atfp==-2
K-11K=-2
K= 1
5
JyRseh
5
_-11
orEr]
5,—-10=5
A=3
4o 2 + B2+ A2
=4 x = 9=14
25 25
11. The negation of (p A (~q)) v ( ~ p) is equivalent to
Dpv@v(~p) (2)pArq
NTA Ans. (2)
Reso Ans. (2)
Sol.

~[lA~a)v(~p)]
~ oA~ a)A ()]

(~pva)a(p) = (~pAp)v(aAp)
Cv(pAg) = (pAq)

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 Bh\og resonance.ac.in

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

PAGE #5




®
Resonance | JEE(Main) 2023 | DATE : 08-04-2023 (SHIFT-2) | PAPER-1 | MATHEMATICS

12. If o > B > 0 are the roots of the equation ax? + bx + 1 =0, and
=
o 2 2
lim| L coslx +bzx+a) = 1(l—ij,then kis equal to
xS 2(1- ax) kiB a
(1) 2a (2) 2B (3B (4) o
NTA Ans. (1)

Reso Ans. (1)

Sol. Equations whose roots and L , 1 is a+ bx+x2= [x—ij[x —EJ

o a B
1
1 _ ( 1 jz
XIX——| = >
B 2.2a

[l 22
% iy e

_i(l_ij
T 2a B o

13. If the number of words, with or without meaning, which can be made using all the letters of the word
MATHEMATICS in which C and S do not come together, is (6!)k, then k is equal to
(1) 1890 (2) 2835 (3) 5670 (4) 945
NTA Ans. 3)
Reso Ans. 3
| |
Sol. Required no. of ways = iy ‘O x 2!
212121 21212
_ 9x10
8
|
now 210 =kx6!
k = 9x9x10x7
=5670
14. Let S be the set of all values of 6 € [-x, ©] for which the system of linear equations
X+y+3z=0
—X + (tan@) y + J7z=0
X+y+(tanb) z=0
i : 120 :
has non-trivial solution. Then —26 is equal to
10 Oes
(1) 20 (2) 30 (3) 10 (4) 10
NTA Ans. (2)
Reso Ans. 1)
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1 1 43
-1 tano© \/7
1 1 tano

Sol.

tan20 — ¥3 + V7 — J/3tan0— V7 +tan0 =0
tano [tand +1] — +/3 [tan® + 1] =0

tane:_"/g
- -1
Ze=g+(—n)+g+(%)+(+n)—%
2n T
=
3 2 6
120 ezgxﬁzzo
b4 n 6

15. Let P be the plane passing through the line = — Vb S

and the point (2, 4, —3). If the image of

-3
the point (-1, 3, 4) in the plane P is (a, B, A) then o + B + A is equal to
(1) 12 (2)9 (3) 10 (4) 11
NTA Ans. 3)
Reso Ans. 3
Sol.
Tﬁ
|
® B(2,4,-3)
A(1, z,r—S) P=(,-37)
P=i-3j+7k
AB =i+ 2] +2k

ﬁxﬁz—20f+5]+5lz

A=4i—j—k

eq" of plane = 4(x = 1) + (-1)(y—-2)+ (-1)(z+5) =0
4 —-y—-z-7=0

Image of (-1, 3, 4) is (o, B, V)

a+l p-13 _ y-4 2(-4-3-4-7) _

= 2
4 -1 -1 16+1+1
a=7, B=1, y=2
a+tp+y=10

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 Bh\og resonance.ac.in

This solution was download from Resonance JEE(Main) 2023 Solution portal PAGE #7




Resonance® | JEE(Main) 2023 | DATE : 08-04-2023 (SHIFT-2) | PAPER-1 | MATHEMATICS
16. Let O be the origin and OP and OQ be the tangents to the circle x2 + y2 — 6x + 4y + 8 = 0 at the points P

and Q on it. If the circumcircle of the triangle OPQ passes through the point (a,%] then a value of a is

3 1 5
1) - 2)—= 3)1 4) —
(1) > 2 5 3) (4) 5
NTA Ans. 4)
Reso Ans. 4)
Sol. Equation of circumcircle whose diametric end point is (3,— 2) & (0,0)

Xx=3)+yly+2)=0
Xx2+y2-3x+2y=0

pt(a,%)is on circle
a?+ l—30L +1=0
4

a2-3a+—=0

IS |

402-120 +5=0

10 2
a:—,a:_
4

Nl N

-
‘2
17. Let the mean and variance of 12 observations be % and 4 respectively. Later on, it was observed that two

. : : . : . m
observations were considered as 9 and 10 instead of 7 and 14 respectively. If the correct variance is —
n

,where m and n are coprime, then m + n is equal to

(1) 316 (2) 317 (3) 314 (4) 315
NTA Ans. (2)
Reso Ans. (2)
in 9
Sol. == X; = 54,
12 2 = Z '
correct ZXi =54+7+14—9-10 = 56.
_ 56 _14
correct X; = Ta
2 2
aamidoion (G5 Eas
12 2

2
:ZX =ﬂ:>2xi2 =201

12 4
cofrr. ZX'Z =291 +64 =355
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2
corr 2 = Z—X - (x)2

12

_ 3% _(14Y
12 3
21 m
36 n

m +n =281+ 36 = 317

18. Let the vectors U = i+ j+ak, U, = i +bj+k and Uz =ci + j +k be coplanar. If the vectors
v, = (a +b) i +c] +ck, \72:af+(b+c)] +akand \73:bf+ b] + (c + a) k are also coplanar, then 6

(a+b+c)isequal to

Q) 4 20 (3) 12 (4)6
NTA Ans. 3
Reso Ans. 3)
11 a
Sol. 1 b 1=0
c 11
a+b+c-1-1-abc =0
atb ¢ c
&| a b+c a =0
b b a+c

Rs— R3— (R1+ R2)

a+tb ¢ ¢

a b+c a=0

-2a -2¢ O
—2ac?-2a%c-2ac(b+c)—2ac(a+hb)=0
ac?+a’c —abc—ac?—a’c—abc=0

—2abc=0

abc=0

2—-a-b-c=0

a+tb+c=12 6(a+b+c)=12

19. Let A (0, 1), B(1, 1) and C(1, 0) be the mid-points of the sides of a triangle with incentre at the point D. If

the focus of the parabola y? = 4ax passing through D is (o + B J2, 0), where o and j are rational numbers,

then —=is equal to
BZ

(1)8 26 3) % (4) 12
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NTA Ans. (1)
Reso Ans. (2)
Sol.

P (0, 2)

Q(0,0) C(1,0) R (2, 0)

0+4+0 4

DE(4+2\/§’4+2\/§J

DE(Z—\/E,Z—\/E,)
y2 = 4ax
- V2] = 2al2-2)
_2-§@

.
focus (a, 0)
1—1\/_ =oc+B«/§
a:l,b:_l

2 4
i:i:8
B2 Hs

20. 25190 19190 _ 8190 4+ 2190 j5 divisible by
(1) 34 but not by 14 (2) neither 14 nor 34  (3) 14 but not by 34 (4) both 14 and 34
NTA Ans. (1)
Reso Ans. (1)
Sol. (2590 — 19190) — (8190 — 2190 js divisible by 6.
(25190 — 8190) — (19190 — 2190) js divisible by 17.
25190 — 81%0 s not divisible by 7
but 19190 — 2190 jg divisible by 7
So, 25190 — 19190 _ 8190 + 2190 jg divisible by 34 but not 14
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21. Let the solution curve x = x(y), 0 <y < g of the differential equation

. . 1 b 1
log, cosy) cosydx — (1+3x| dy=0 satisfy x| = | = If (_ = -
( e y) A ( xlog.(cosy)siny dy I yx(gj 2log, 2 . 6 log. m—log. n

where m and n are coprime, then mn is equal to

NTA Ans. (12)
Reso Ans. (12)
Sol. ﬂ = 3siny = smz/
dx  (In(cosy))cosy (Incosy)? cosy
siny
I.f = e_J.?)cosy.lncosydy
Incosy =t
- .sinydy = dt
cosy

3[ Lae
=e Je e®"'= 3 = (In cosy)?
Sol xX.(Incosy)3 = Ilncosy~ﬂdy +C
cosy

2
—(Incosy) .
2

x(Incosy)3 = — C

1

WE ——

y=ZX
3’ 2In2

2In2 2
2 2
_ (in2) _ (in2) c
2 2
C=0
o 1 _n
= y_ —
2Incosy 6
X=— =
2In£
2
1
X=——, m=4, n=3, mn=12
In4—1In3
22. Let 0 < z <y < x be three real numbers such that 1 , L are in an arithmetic progression and x, V2
X z

W < |

y, Z are in a geometric progression. If xy + yz + zx = E Xyz, then 3(x +y + z)? is equal to

NTA Ans. (150)
Reso Ans. (150)
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Sol.

X, \/Ey,zare inG. P.

2y?2 = xz

Xz=4........ (3)

from (1) x+z= V2 xz
X+z=42

now 3(x +y +2)2= 342 + 2 )2 = 150

23. Let k and m be positive real numbers such that the function f(x) :{ 2, 2
mx< +k*,

8f’(8) is equal to

f@

differentiable for all x > 0. Then

NTA Ans. (309)
Reso Ans. (309)
Sol.  f(1)=1(1) =f(1%

3+ky2 =m+k?

f(1) = (19

k
6+ — =2
+ i m
from (1) & (2)

k
3+Kk2 =3+ — +k2
42

k=0,k
a2 32 32

7
=— =
42

K
DU (& . -
f(x) = 2J/x+1

2mx

8.(8)
1)
8

6x% +5x +1 [2x?-3x+4
SHCE ™ e EpEsaries
2x -1 3x-5

=309

24, If domain of the function Ioge( ] is (a, B) L (y, 3], then

18 (a? + B2 + A% + 3?), is equal to

NTA Ans. (20)
Reso Ans. (20)

3x% + kX +1, 0 <x <l

Xx>1
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6x2 +5x+1 2 _
Sol. —>O&—ls_w<
2x—1 3x-5
2 2
(Bx+1(2x+1) 50& 2X° —6x+9 <0& 2X 120
2x—-1 3x-5 3x-5
[ L [ 4 L J
< ; : i >
_1 _1 1
2 3 2

A
([

A

v

[ ° *————»
< | I l >
0 1 5
J2 2 3
[ 1 1] 11
Common |——,— - |U | =,—
2" 3 2" 2
(on B) VU (v, 9]
18(02 + B2 +y2 + §2) = 1+1+1+1 18 = E>< 18=20
4 9 4 2 9

2.4
25. Let [t] denote the greatest integer function. If I[xz}jx =o+ B\/E + y\/g + 6\/3, thena + B +y + 5 is equal
0

to
NTA Ans. (6)
Reso Ans. (6)
1 V2 V3 2 V5 2.4
Sol. = J.O.dx + J. 1.dx+ J.Z.dx + I 3.dx+ J. 4.0x + X J.S.dx =(x)2 + 2(x)g + 3(X)fg L a(x)® + 5(x)f/%1
0 1 2 V3 2 5

~ (V2 -1)+ 2[5 -v2)+ 3l2 - V3 )+ 4y - 2)+ 5[2.4 - ¥5)
—-1-J2-/3-2+12-.5

—9-J2-3-5

=0=9,p=-1,y=-1,8=-1

=a+pf+y+d=6

26. Let P1 be the plane 3x —y — 7z = 11 and P2 be the plane passing through the points (2, -1, 0), (2, 0, -1),
and (5, 1, 1). If the foot of the perpendicular drawn from the point (7, 4, —1) on the line of intersection of
the planes P1 and Pz is (a, B, y), then o + B + v is equal to

NTA Ans. (11)
Reso Ans. (11)
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Sol. P1:3x-y—-7z=11

X-2 y+1 z
P.:| O 1 -1(=0
3 +2 1

(x=2) —(y+1)(+3) +z (+3) =0
P2:x-y—-z-3

! —_ —

P=n;xn,
n,=3i-j-7Kk

iy i

n,xn, =—6i—4j—2k

P=3i+2j+k common point on the planes

Putz=0
x-y=11
X—-y=3

x=4,y=1,2=0

Xx-4 y-1 z-0
2 1

Line is

Let point on this line= (3L +y, 2L +1,A ) =N
given pointis A= (7,4,-1)

AN = (31 -3)i + (20 -3)j+(r+1)=0

AN.P =0

3(3% — 3) + 2(2%. =3) + 1 (A+1) =0

140 -14=0 N=(7,3,1)
r=1 (o, B, 7)
o B,y=11
27. The ordinates of the points P and Q on the parabola with focus (3, 0) and directrix x = —3 are in the ratio

[32

3:1.If R (a, B) is the point of intersection of the tangents to the parabola at P and Q, then —is equal to
o

NTA Ans. (16)

Reso Ans. (16)
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Sol. Parabola is
y? = 12x
R(a, B)
a=3
Q
P

P(at:?2at), Q(atz?2atz) o = atitz and B = a(t1+t2)

2at; = 3.2 ats
t2=3t1
2 2 2
B> _a(ty+ty) _ a(16t1):16
a att, 3t?
28. Let m and n be the numbers of real roots of the quadratic equations x2 — 12x + [x] + 31 = 0 and
x2—5|x + 2 | — 4 = 0 respectively, where [x] denotes the greatest integer < x. Then m? + mn + n? is equal
to
NTA Ans. (9)
Reso Ans. (9)

Sol. x2-12x + 35 = 4]
(x=5) (x=7) = 4-[x]

Q ?;W/

o—oO

No solutionsom =0

x> -4

= |x+2|

—4/5

Number of solution are 3son =3

m2+mn+n2=0+0+9=9
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29. LetR={a, b, c,d, e}and S ={1, 2, 3, 4}. Total number of onto functions f : R — S such that f(a) # 1, is
equal to

NTA Ans. (384)
Reso Ans. (180)
Sol. If f(a) = 1

For a [remaining 4 to all 4 + remaining 4 to remaining 3

3 ! e !
C,| 4 + A x 3!

3 x (24 + 36) = 180

30. Let the area enclosed by the lines x +y = 2, y = 0, x = 0 and the curve f(x) = min {xz + %,1+ [x]} where ]

denotes the greatest integer < x, be A. Then the value of 12 A is
NTA Ans. (17)
Reso Ans. (17)

Sol.

>
1
O e N |
S N\
b3
N
+
Nlw
N
o
X
N | =
7\
N w
+
N |-
N—
N

Wl
|-

12A=£+g+12=17
2 2
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