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PART : MATHEMATICS

1. For the system of linear equation
2Xx—-y+3z=5
Ix+2y—-z=7
4x + 5y + oz = B,
which of the following is NOT correct?
(1) The system has infinitely many solutions for o =—6 and =9
(2) The system is inconsistent forao.=-5and =8
(3) The system has infinitely many solutions for o = -5 and =9
(4) The system has a unique solution fora= 5and f =8
NTA Ans. (1)
Reso Ans. (1)
Sol.  For infinite solution
APt + A2P2 = P3
AM(2x—y+3z-5)+(BXx+2y —z—7) A2 = (4X + By + az — B)
201 +3x2=4} A= -1
A +2h2=5] l2=2
BM—A2e=a—> a=-5
-5 —-Th=-BF—>p=9

2. Let the first term a and the common ratio r of a geometric progression be positive integers. If the sum of
squares of its first three terms is 33033, then the sum of these three terms is equal to
(1) 241 (2) 220 (3) 210 (4) 231

NTA Ans. (4)

Reso Ans. (4)

Sol.  aj+aj+a3 =33033

a?(1+r2+ r4) = 33033 = 112 x 3 x7 x13

a2(1 +r2 (14r2)) = 112,273

a%(1+r2+ r*) = 112 (16(16+1)+1)
a=11andr=4

ar+az+az=a+ar+ar’=11 (1 + 4 + 16) = 231

3. A line segment AB of length A moves such that the points A and B remain on the periphery of a circle of
radius A. Then the locus of the point, that divides the line segment AB in the ratio 2:3, is a circle of radius

J19 2 J19 3
et (@ 32 @) 52 @ 2
NTA Ans. (3)
Reso Ans. (3)

Sol.

(\%Slne \/gCOSGJ [\/_COSGJ_SIHOJ
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2.Lsine+3.icose

——c) J2 A3 . D\p
: P(h,k)
A A
—2.——Cc0s0+3.——sind
(2 2
5
2
h? + k2 = L9~
Radius = @
5
4, Let two vertices of a triangle ABC be (2, 4, 6) and (0, -2, —5), and its centroid be (2, 1, —1). If the image
of the third vertex in the plane x + 2y + 4z = 11 is (a, B, y), then aff + By + ya is equal to
(1) 72 (2) 76 (3) 74 (4) 70
NTA Ans. (3)

Reso Ans. (3)

Sol. A(2,4,6),B(0,-2,-5),G (2,1,-1)
LetC (x, Y, 2)
GE(2’1,_1)5[x+2+0,y+4—2,z+6—5

3 3 3
image of C in plane

a-4 B-1 rA+4 -2(4+2-16-11)

1 2 4 21
a=6,p=517y=4

of + Py +ya =74

j:>x=4,y=1,z=—4

5. Let N denote the sum of the numbers obtained when two dice are rolled. If the m probability that 2N < N!

... m . .
is — , where m and n are co-prime , then 4m — 3n is equal to
n

(1)8 (2) 6 (3)12 (4) 10
NTA Ans. 1)
Reso Ans. (1)
Sum — No. of Cases
Sol. 2 Ly 1
3 - 2
4 - 3
5 - 4
6 - 5
7 - 6 favourable cases : sum 4 to 12
8 - 5
9 - 4

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 # 2




®
Resonance” | jeg(main) 2023 | DATE : 10-04-2023 (SHIFT-1) | PAPER-1 | | MATHEMATICS
10 - 3

11 - 2
12 - 1

So probability = < iyl
3 12 n

Now 4m —3n =44-36=8

(tan12)x +log, (123)

xlog, (1234)- (tan1°)
(1)8 (@) 2 (3) 4 (4) 0

NTA Ans. (3)

Reso Ans. (3)

6. If f(x)=

, x>0, then the least value of f(f(x))+ f(f[gn is

ax+b

Sol. ()= "

andd +a=0 .. f(f(x)) = x

hence f(f(x)) + f(f(4/x)) = x + ; >4 (by use of AM > GM)

7. Let f be a differentiable function such that x2f(x) —x = 4.[0? f(t) dt, f(1) = % Then 18 f(3) is equal to
(1) 210 (2) 160 (3) 180 (4) 150
NTA Ans. (2)

Reso Ans. (2)
Sol. Diff. W.r.t to x
2xf(x) + x2 f'(x)—1 = 4xf(x). 1 =0

dy 2y 1
dx X x2
j,E
lIF=e * =e?™ lz
X
1 1
So . — = |—dXx
e
y 1
< - ——_4cC
x2 3x®
y=——+CX2 f(1)=g:> g=—l+C.1:>C=1
3x 3 3 3
1 80
) x Al gy
18f(3) = 160
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8. The shortest distance between the lines X+F2 = Y _2=3 gng X=4 _y=1_2+3 4
1 -2 2 1 2 0
(17 (2)6 (3)9 (4)8
NTA Ans. (3)
Reso Ans. (3)
o i ] ok
Sol. S.D.= [B2=3)Bxd) eppig- |1 2 2| - — 47 +2j+ 4k
|bxd| 1 2 0
(61 + = K).(—4i + 2] + 4K)|
| Ji6+4+16 |
=9
9. Let the ellipse E: x2 + 9y? = 9 intersect the positive x- and y-axes at the points A and B respectively. Let

the major axis of E be a diameter of the circle C. Let the line passing through A and B meet the circle C
at the point P. If the area of the triangle with vertices A, P and the origin O is % , where m and n are co-

prime, then m — n is equal to

(1) 15 (2) 18 (3) 16 (4)17
NTA Ans. (4)
Reso Ans. (4)
Sol. A(-3,0)&B (3,0)

For maximum area P must lie on y— axis so Area of DPAB = %x6x3 =9 sq units

Max
P

line AB:x + 3y =3;circle x? +y2=9
(3—3y)2+y2=9:>y=0,%

Area = l x 3><g
2 5

m-n=27-10=17

27
10
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10. If Ais a3 x 3 matrix and | A | = 2, then 3 adj (|[3A|A?) is equal to
(1) 311,610 2) 312 g1 (3) 312,10 (4) 310 g1t
NTA Ans. (1)
Reso Ans. (1)
Sol. Given |As.z| =2

Now |3adij (|3A|A?)|
= 3fadi(3a]42) = 33“3A|A2
A 33(03 A|)3‘ A202 - ::,:’>_[39|A|"’.|A|2j2

_ 33_318|A|10 321210 _ 311, @10

‘2

11. Let the complex number z = x + iy be such that e _?_’I is purely imaginary. If x + y2 = 0, then
+i
y* +y2—yis equal to :
2 3 4 3
1) — 2) — 3) — 4) —
(1) 3 @ 3 () 3 5
NTA Ans. (4)
Reso Ans. (4)
Sol. 22z3, 22438
2z +i 2z —i
put z = x + iy equation becomes
4x° +4y? —4y-3=0
4(-y?)? +4y? —4y-3=0
3
4 2 IR
y*+y -y 4
12. 96 cos icosﬁcosﬂcosfs—ncos16—7E is equal to
33 33 33 33 33
(1)3 (2)1 (3)2 (4) 4
NTA Ans. (1)

Reso Ans. (1)

Sol. let ~=A
33

96c0sAcos2Acos22Acos23Acos24A
. 321 . L S
. 5 96.sin—- 96-Sln[7t—j 96.sin—
- 96 Z;nz 2 - 8 _ LV 23 _ 3 Ans.
ikl 32sin— 32sin- 32sin—
33 N33 33

13, I I(x)= IeSi”ZX(cosxsinZX —sinx)dx and [(0) = 1, then I(gj is equal to

3 3

(1) e (2) —e* (3) ——e* (4) —e
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NTA Ans. @)

Reso Ans. (4)

Sol. _[e (g (x)+ ' (x)g(x )ldx = &™) g(x)
= e““z" cosSX +c¢

butl(0)=1=c=0
2

| = " cosx
3
|l = le4
3 2
14. A square piece of tin of side 30 cm is to be made into a box without top by cutting a square from each

corner and folding up the flaps to form a box. If the volume of the box is maximum, then its surface area
(in cm?) is equal to

(1) 800 (2) 1025 (3) 675 (4) 900
NTA Ans. (1)
Reso Ans. (1)
Sol.
oo} L]
] ]
X 30-2x X
V = (30—2x)? x
W _ (2x—30)(6x—30)
dx
+ — ar
i 1
5 15
max Min.

Now  T.S.A = (30-2x)? + 4x(30—2x) = 400 + 400 = 800cm?
15. The negation of the statement (p v q) A (q v (~r)) is

M P v)al~a) @) ((~p)v(~a)v(~r) @) (pvr)a(~q) @) ((~p) v (~a)A(~n)
NTA Ans. (1)
Reso Ans. (1)

Sol. ~((pva)a(qv(~n))
~(pva)v~(Qqv(~r)
(~pA~q) v (~qAr)
(~pv(~aAn) A(~qv(~gAr)
=E pVv(~qATr)A~q
(~

pv~a)A(~pvi)A(~q)
pvra(~Qq)
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16. An arc PQ of a circle subtends a right angle at its centre O. The mid-point of the arc PQ is R. If
OP = G,(TFi =v andOQ = o + [3:/, then a, B2 are the roots of the equation
(1)3x2+2x-1=0 @2)x2+x-2=0 (3)3x2-2x-1=0 4)x2-x-2=0

NTA Ans. (4)

Reso Ans. (4)

P (i) 6] = [V = o + B¥| = r
Sol.
Given 615.0_(@:0
o ulz + Bv)=0
ar? + Br.orcos 452 =0 = o + £=O ..... )
P
2
in 5 = |5 o+ BE 2_ o272 4 B2 2 S
Again |u|_|au+Bu| =r2=02r2+ pB2r2 + 20 7
1=02+p2+ 208
2
=1 :%JrBZ—BZ =p>=2
equations (1) a =1, -1
equations whose roots are 1,2 — x2—3x + 2 =0
equations whose roots are —1,2 - x2—x —2 =0
2 2
17. The slope of tangent at any point (X, y) on a curve y = y(x) is X 1y ,Xx>0. If y(2)=0, then a value of y(8)
is
(1) 443 @) 243 (3) 42 (4) —24/3
NTA Ans. 1)
Reso Ans. 1)
2 2
Sol. =AY XY
dx 2xy
dy dv do  x%+02x2
Lety=uvx .. == =v+x— LU X— = ———
dx dx dx 2X.0X
do 1+v2 1-v2 2v dx 2v/lv X
—= —v= = du:—:j ——+|—=0
dx 2v 2v 1-v2 X v -1 X
y2 22
= /(L?-1) +/nx=/nc =X (V-1) =c =X 5;— =C = y*—Xx?=cX
X

Now f(2) =0 .. ¢ =—2

YR X2 = =2x .. x=8theny2—64=-16
y2 =48
y=1(8)= 43
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18. Let O be the origin and the position vector of the point P be —7—2]+3R. If the position vectors of the
points A, B and C are —27+]—3l2, 2T+4]—2Rand —4?+2]—Rrespectively, then the projection of the

vector OP on a vector perpendicular to the vectors AB and ACis

8 10 7
s 2 3)3 d=s
(1) 3 (2) 3 3) 4) 3
NTA Ans. (3)
Reso Ans. (3)
ij ok
Sol. ABxAC=| 4 3 1 |=sfi-2j+2k)
-2 1 -3
Projection = J—OP:‘,‘BX_A,E) = —5(_1+4+6):2:3
ABx AC SVl+4+4 3
1 13 13
19. If the coefficient of x” in [ax—b—z) and the coefficient of x=° in (ax+b—2J are equal, then a*b* is
X X
equal to :
(1) 44 (2) 11 (3) 33 (4) 22
NTA Ans. ()

Reso Ans. (4)

1 13 13 1 r
_13 =r
Sol. (ax—b?j TH_1 = Cr (aX) (— b?j

.
7. -BC. a13r[_%j 5 13-3r

2 13-3r=7
coeff. of x7 = 1302.a”[—%j

1 13 1 r
13—
(ax + b?) T..; =" C,(ax) r(—zj

bx

3r=6
r=2

Tr+1 _13 Cr.a13—r(%jr X13—3r

18 13 -3r=-5
coeff. of x5 = " CG.a7(Bj

6 2
Now 3C.a’ 1) s C.a' _lj
i 4 2 b

a4b4=1306: |£ X|_2|ﬂ
“C. [8[7 [18

atb* =22

3r=18
r=6
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x+3 y+2 1
1
of the point P from the plane 3x — 4y + 12z = 32 is q, then g and 2q are the roots of the equation
(1)x2=18x-72=0 (2)x2+18x+72=0 (3)x2+18x—-72=0 (4)x2—-18x+72=0
NTA Ans. (4)
Reso Ans. (4)
Sol. Let pointon lineis P(BL -3, A -2, -2\ + 1)
Now it also lies on plane
X+y+z=2
M-8 +r-2-21+1=2
A =3
P(6,1, -5)
so distance from plane
3x -4y +12z2=32is
[18—4-60-32]
= =
| Jot16+144 |

20. Let P be the point of intersection of the line ;Z and the plane x + y + z = 2. If the distance

q=6,2q=12
and equation X2 —18x + 72 =0
21, If the mean of the frequency distribution
Class : 0-10 10-20 20-30 30-40 40-50
Frequency : 2 3 x 5 4

is 28, then its variance is —
NTA Ans. (151)
Reso Ans. (151)
5x2+15x3+25xx +35x5+45x4

Sol. Mean= 28 =
14 + x

392 + 28x = 410 + 25x
3x =18

X=6

Now variance

fi i2 —

2(25) +3(15)° + 6(25)° +5(35)* +4(45)°

B 282
20
_ 50467543750 +6125 + 8100 __,,
20
_ 18708 5 5 a5 985~ 784
151
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22, The number of permutations, of the digits 1, 2, 3, ..., 7 without repetition, which neither contain the string
153 nor the string 2467, is

NTA Ans. (4898)

Reso Ans. (4898)

Sol. n(AnB)=n(U)-n(AUB) n(A) = 5! ; ,2,4,6,7
7 (51+ 4-21) = 4898 n(B)=4!;|2467(,1,8,5

23. The coefficient of x” in (1-x + 2x3)"0 is

NTA Ans. (960)

Reso Ans. (960)

10!
Sol.  General term = — (-1)2283x2"3 r+r2+r3= 10
5!n!g!
for coefficient of x7 : re+3r3=7;r+r2+r3=10

: o100 oy 100 s 100(=1)'(2)°
Requ|red coefficient = W(—]) (2) +m(—]) (2) +W

=—-120 + 2520 — 1440 = 960

24, The number of elements in the set {ne ZIn®?-10n+19< 6} is

NTA Ans. (6)
Reso Ans. (6)

Sol. |n2-10n+19|<6
—-6<n?2-10n+19<6
+6 +6 +6
0<(n-5)2<12 |

\2 \/

0<n—5<\/§ —\/E<n—5<0
5<n<85 1.5<n<5
{6,7,8} ne{2, 3, 4}

number of values of n = 6

25. Some couples participated in a mixed doubles badminton tournament. If the number of matches played,
so that no couple played in a match, is 840, then the total numbers of persons, who participated in the
tournament, is

NTA Ans. (16)

Reso Ans. (16)
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Sol Let number of couples is n
nCzo "™2C2.2=2840
nCz "2C2.=420

nin-1) (n-2)(n-3) _ 420
Pan 2 '

n(n—1) (n—2) (n-3) =1680=8.7.6.5=n=8
number of person = 2 x 8 =16

26. Let y = p(x) be the parabola passing through the points (-1, 0), (0, 1) and (1, 0). If the area of the region
[, y): (x+1)2+(y—1)2 <1,y <p(x)}is A, then 12(n — 4A) is equal to

NTA Ans. (16)
Reso Ans. (16)
Sol. Lety=ax®+bx+c
Pass(—l,O): a—-b+c=0
Pass(0,1): c=1 2@+c)=0,a=-1,b=0
Pass(l,O): a+b+c=0
y=—x2+1

o

AN

=

e l.ﬁﬂ-@-% g7 1 Now 12 (n— 4A) = 12 (r—n + ) = 16
2 2 3 4 3 3

27. Let a common tangent to the curves y2 = 4x and (x — 4)? + y2 = 16 touch the curves at the points P and

Q. Then (PQ)? is equal to
NTA Ans. (32)
Reso Ans. (32)
Sol.  Tangent of parable y = mx + o (1)

m
1
4m+—-0
touches circle : |——2—(=4

Vi+m?

16m2+8 + — =16 m? + 16
m

, 1 1
m’= —=>m=t——
8 32

Point of contact on parable P(8, 4\/5)

Length of tangent PQ = \/(8—4)2 +(4\/5)2 ~16=+32= (PQ)2 =32
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28. Letf: (—2,2) —> IR be defined by
xX|x , —2<x<0
i) = <
(x—1)[x], 0<x<2
where [x] denotes the greatest integer function. If m and n respectively are the number of points in
(-2, 2) at which y = |f(x)] is not continuous and not differentiable, then m + n is equal to
NTA Ans. (4)
Reso Ans. (4)

-2x /2<x<-1
-x :—-1<x<0
0 :0<x<1
x—1 :1<x<2

Sol.

point of discontinuity — -1
point of non-differentiability — -1, 0, 1

29.  Leta, b, ¢ be three distinct positive real number such that (2a)*%2 = (bc)®® and ©'®%?2 = g'®°

Then 6a + 5bc is equal to
NTA Ans. (8)
Reso Ans. (8)
Sol. (2a)™ = (b,c)m b2 = g'ne
/na(/n2 + /na) = (nb (/nb + /nc) ... (1) /n2.¢nb =¢nc. fna ... (2)
/nb.¢/nb./n2
/na B

(enaf —(en b)2(1 + @j =0

(fna)? — (¢nb)? = /n2¢na

/na

m2 _
/na

1+ 0

a=—
2

equation (2) /2 . ¢nb = ¢nc.(— /n2)
/nb = —¢nc
bc =1

.. B6a+5bc=3+5=8
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30. The sum of all those terms, of the arithmetic progression 3, 8, 13, ........ 373, which are not divisible by 3,
is equal to
NTA Ans. (9525)

Reso Ans. (9525)
Sol. 3,8,13,.... 373
th=3+(n-1)5=373

370

(n=1) = 74

n=75
sum = 7—25(3+373)=14100

Terms divisible by 3 : 3, 18,33 .......
th=3+ (n—1) 15<373
>n-1<—

15
=n <25.66
n=25

Sum = ?[2.3+(25—1)15]

= 2—25(6+24><15)
= 4575
. Request sum = 14100 — 4575
= 9525 Ans.
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