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PART : MATHEMATICS

15
. . . 3, 1 . . :
61. If the coefficient of x'* in expansion of | aX™ + —- | is equal to the coefficient of x-'%in the
bx3
1 15

expansion of (ax3 - WJ , Where a and b are positive real number, then for each such ordered pair

(a,b):

(1)a=3b (2)a=b (3)ab =1 (4)ab =3
Ans. (3)

Sol.  (r + 1) term in the expansion of | ax® +L1

bx?
15-r 1
T,+1=150,(ax3) —
bx?
r
45-3r——
= 15Cr a15—r X 3 p

for coefficient of x1°
r

45-3r—- —=15
3

10r
30= —
3

r=9
1 15
and (r+1)" term in | ax® —
bx3

1 15—r
T,.1="C,| ax3 (—J

bx3
15-r
—3r
15Cr a157r b’ x 3
for coefficient of x-1°
15—r
-3r=-15
3
15—r—9r=-45
60=10r=>r=6
Now '°Cgy a® b™® ='°C; a® (-b)®
1=a%b?
ab=1
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62. Let the solution curve y = y(x) of the differential equation
1 3 i.a-1,3
ﬂ— 3x° tan” (X ) y =2X ex X —tan x7 pass through the origin. Then y(1) is equal to :
dx S 1+x8
5
4+m 4-n 1-n n—4
(1) p[ ] (2) exp[ J (3) exp{ J (4) exp[ J
42 42 42 42
Ans. (2)
3x°tan' x3 3 _ a3
Sol. ﬂ—wy=2xexpw
dx (1+x°) Vi+x8
B 3x5tan_1x3
Lf jmxe)S/z
3x2.x3tan 1x3
g| b2

Lettanx3=t =

P dx = dt

x3 3x2 'fan_1 x3

. dx
\/1+x6 (1+X6)

tant
=fj 1.
= e sect

e—jtsint.dt - gltcost—sint)

[ 1,3 .3 ]
e \/1+><6 \/1+x6

Hence solutions of the differential equation is

tan’1 x3 B x3 x3—tan 1x3 tan 1x3 3
y. e Viex®  V14x8 _ '[2><e V1x8 e V1+xB dx+C
=x2+C

Passes through (0,0) = C=0
1

7[1“j

Hence y(1) =
63. The number of points on the curve y = 54x% — 135x* — 70x3 + 180x2 + 210x at which the normal lines are
paralleltox + 90y + 2 =0 s :
(1)2 (2) 4 (3)0 4)3
Ans. (2)
Sol. y=54x5-135x*-70x% + 180 x2 + 210x
P(x.y)

g(x) = f(x) = 270 x* — 54043 — 210x2 +360x + 210
f'(x) = 90 (slope of Tangent)
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No. of roots of g(x) = 270x* — 540x3 — 210x2 + 360x + 210 = 90
g(x) =9x*—18x3-7x2+ 12x +4 =0

=(x-1) (9x®—9x2—16x—-4) =0

=(x=1)(x=2) (%> +9x +2)=0

=x—1)(x—-2) (3x+2) Bx +1) =0
Total 4 points option (2)

1 1

64. If tan15° + +
tan75° tan105°

+ tan195° = 2a, then the value of (a+ lj is :
a

(1) 4 2) 2 (3) 4—243 (4) 5—2\/5

Ans. (1)
Sol. = tan15° + tan 15° —tan15 + tan15 = 2a
= a=tan15°

Now (a+lj =tan15° + 1
a

1+tan®15° 2
~ tan15°  &n30°

2
_ 3
65. If [t] denotes the greatest integer < t, then the value of @ J‘x2 elXHx7lgx s -
1
(1) e® -1 (2)e”—1 (3)e’—e (4)et—e
Ans. (4)

2
Sol. 3l-1) Ixz D0y
e
/

2 3

let k = _[xz e lgx
1

x3=t

3x2 dx = dt
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66. Lety =x + 2, 4y = 3x + 6 and 3y = 4x + 1 be three tangent lines to the circle (x — h)2 + (y — k)2 = r2,
Then h + kis equal to :

(1)5 ) 5(1++2) (3)6 (4) 542
Ans. (1)
Sol.
2
A %3
3x—-4y+6=0
Xy 4x-3y+1=0
5
(-2, 0) (5,7)
B e C
Xx-y+2=0
A ABC is isosceles (AB = AC) so angle bisector & altitude are same then
Equation of angle bisector of angle A is equal to altitude from vertex A
X +y = A (Passes through A)
2+3=A=>A1=5
x +y =5 (Passes through Centre)
h+k=5
67. If the solution of the equation logcosxCotX + 4 logsinxtanx =1, x € [Ogj ,is sin (a +2‘/E} , Where a, B are
integers, then a + B is equal to :
(16 (2) 4 (3)5 (4)3
Ans. (2)
Sol.  logcosx cot X + 4 logsinx tan x =1
(In cos x — In sin x) In sin x + 4(In sin x — In cos x)In cos x = In sin x - In cos x
(Insinx—=2Incos x)2=0
sinx
In[ > j =0
COS“ X
sm2x 1
COS“ X
sin® +sinx—-1=0
. ~1++5
sin x =
2
X = sin~! ﬂ =sin! M
2 2
a=-1,=5a+p =4
68. If an unbiased die, marked with -2, —1, 0, 1, 2, 3 on its faces, is thrown five times, then the probability
that the product of the outcomes is positive, is :
440 881 27 521
M 25 2 B oaa 4 =5
2592 2592 288 2592
Ans. (4)
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Sol.  All positive or 3 positive and 2 negative or 1 positive and 4 negative

- (3 i3] (28

3 10228 , 532°

6°  6° 6°
_ 243+1080+240 _ 1563 _ 521
6° 6° 2592
69 The coefficient of X301 in (1 + x)300 + x(1 + x)4%% + x3(1 + x)4%8 + ...... + x50 jg :
(1) 500c4, (2) 507c,y, (3) 500cgy, (4) 501cgy,
Ans. (2)
Sol. (1 +x)%0 4+ x (1 +X)4% +x3(1 + x)48------- + (1 + x)0 x50
« O\
(1+x)°%° 1-(]
1+x
;X
1+x
o1 x o
1+ X 1-1—
( )5 { (1 + xj ]
B 1+ X —X

= (1 +X)501 _ X501
Now coefficient of x3°1 in (1 + x)501 — x5301
= 501C301 = %01C200

70. If a, :2_—2 ,thenai + a2 + ... + azs is equal to :
4n“ —-16n+15
52 50 51 49
1) — 2) — 3) — 4) —
()147 ()141 ()144 ()138
Ans. (2)
25
Sol. ai+az+------ +as = » a,
n=1
_ -2 5 -2

an® 1en+15  (2n-5)2n-3)

S 1 1
_Z(2n—3 _2n—5J

n=1

K%%Hl%}@% ............

1 150
—_—
2(25)-3 3 141

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 fauebnnk.coms‘ResonanceEdu utwwttencumlResonanneEdu www youtube.com/resowatch Eh\og resonance.ac.in

This solution was download from Resonance JEE (main) 2023 Solution portal PAGE # 5




Resonance” | jgg (Main) 2023 | DATE : 30-01-2023 (SHIFT-1) | PAPER-1 | MATHEMATICS

71. The minimum number of elements that must be added to the relation R = {(a, b), (b, ¢)} on the set {a, b,
¢} so that it becomes symmetric and transitive is :
(1) 3 (2)7 (3) 4 4)5

Ans. (4)

Sol. Required elements in sets for symmetric and transitive (a,a) (b,b) (c,c) (b,a) (¢,b) (a,c) (c,a) Minimum

no. of elements required = 7

72. If P(h, k) be a point on the parabola x = 4y?, which is nearest to the point Q(0, 33), then the distance of P
from the directrix of the parabola y2 = 4(x + y) is equal to :
(1) 4 (2) 2 (3) 8 (4)6
Ans. (4)
Sol. 4y? =x
dy _

8y -+ =1
ydx Q

ﬂ:i (0,33)
dx By %k)
K -33

mn=-8K=T

K-33
4k?
-32 k2 =k -33
32kz +k-33=0
(32k +33) (k-1)=0
33
32°
k=1 h =4
P(4,1)
curve y2 + 4y = 4x
(y+2)°= 4 (x +1)
dire. x +1 = -1
x+2=0
req. dist. = |4 +2| =6

-8K =

73. Let the system of linear equations
X+y+kz=2
2x+3y—-z=1
3x+4y+2z=k
have infinitely many solutions. Then the system
(k+1)x+(2k = 1)y =7
2k +1)x+(k+5)y=10
has :
(1) infinitely many solution
(2) unique solution satisfying x —y =1
(8) no solution
(4) unique solution satisfying x +y = 1
Ans. (4)
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Sol. D=0

1 1 K

2 3 -1=0

3 4 2
6+8K-3-9K+4-4=0
k=3

4x + 5y =7 e (1)
7x+8y=10  ...... (2)
(2)—(1) >3x +3y =3
X+y=1

These are two intersecting line has unique solution
Option (4) is correct.

74. The line ¢1 passes through the point (2, 6, 2) and is perpendicular to the plane 2x + y — 2z = 10.
Xx+1 y+4 z

Then the shortest distance between the line ¢1 and the line 5 T is :
19 13
1) — 2)7 3)9 4) —
(1) 3 ) (©) (4) 5
Ans. (3)
Sol. Linel: X=2_Y¥=6 _z-2
2 1 -2
2nd |ine X_+1 = y+4 = E
2 -3 2
3 10 2
)‘ 2 1 -2
b-allpxq] [2 -3 2
shortest distance (b ?) (qu =L
pxq ‘ i k
1 -2
2 -3 2
_|6-12-40-4-18-40|
| J16+64+64 |
12
Option (3) is correct.
75. If 3,b,¢ are three non-zero vectors and f is a unit vector perpendicular to C such that
a=oab—n,(o=0) and b.¢ =12, then 6><(é><6] is equal to :
(19 (2) 15 (3)6 (4)12
Ans. (4)
Sol. n-c=0, =
a=ab-A&b-c=12
a-c=ab-c-0
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a-c=12a
ox(axB)
c-6)a-(c-a)b
112 a — 120b|
12

a—ob

12|—ﬁ| =12.

76. Among the statements :
SH(pva=r< (p=r)
(82) (pva)=r)=(p=r)via=r)

(1) only (S2) is a tautology (2) both (S1) and (S2) are tautologies
(3) only (S1) is a tautology (4) neither (S1) nor (S2) is a tautology
Ans. (4)

Sol. Ifp=F,q=T,r=F
S1: (FvT) ->FeoF->F=(T>F) < T=F«T=F
S2: (FvT) »>F«(F>F) v (T>F)=(T>F) <&(TvF)
=FoT=F

77. Let a unit vector OP make angles «a, B, y with the positive directions of the co-ordinate axes OX, OY, OZ

respectively, where 3 (Ogj If OP is perpendicular to the plane through points (1, 2, 3), (2, 3, 4) and

(1, 5, 7), then which one of the following is true ?

T T b T
(1) QE(O,EJ andY€[0,§] (2) ae[E,ﬂ:j andye[g,n)
b T T b
0 ce(Gfanar=(0 ] @ (o3 anare( 57

Ans.
Sol.

e -

SO’ P=n = —’i\+4’j\_3k\
OP =a e (n/2, n) &y = (w/2, n)
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78.

Ans.

Sol.

79.

Ans.

Sol.

A straight line cuts off the intercepts OA = a and OB = b on the positive directions of x-axis and y-axis

respectively. If the perpendicular from origin O to this line makes an angle of % with positive direction of

y-axis and the area of AOAB is %\/5 then a2 — b2 is equal to :

392 196
(1) = (2) = (3) 196 (4) 98

(1)
Area of AOAB = %\/5

v/

1 98
:>§ab=?«/§ = /3ab=196....ceeerrrrren. ) P

Now OP = OB cos 30° = OA cos 602 309

J3 1
=b5=as 0 a A
=V3b=a i, (2)
by (1) and (2)
a2=196

2
and b? = a
3

2 2
SO a2_b2= az_a_:2i:gx196:3—92
3 3 3 3

LetA = (2 ZJ ,d=|A]+0 and |A—d(Adj A)| =0. Then

(1)1 +d2=m?+¢? (2)1+d°=(m+q)?
(3) (1 +d)2=m?+ 2 (4) (1 +d)?2=(m +q)?
(4)
A {m n}

P q
d=mqg-np

ade={q _”}

|A—dAdjA|=0
m-dg n+dn
p+dp g-dm
(m—=dqg)(g—dm)—(d+1)2np=0
mq — dm?2 —dg? + d®mq = (d + 1)2np
mq(1 + d2) —d(m2 + ¢3) = (d + 1)2 (mqg — d)
mq(1 + d?) —d(m? +g?) = (d2 + 2d + 1)mg—(d + 1)3d
(M+q)2=(d+1)?
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80. Suppose f: R — (0, «) be a differentiable function such that 5f(x + y) = f(x) . f(y), V X,y € R.

If £(3) = 320, then f(n) is equal to :

Mo

n=0

(1) 6575 (2) 6825 (3) 6875 (4) 6525
Ans. (2)
Sol.  5f(x +y) = f(x). f(y)

f(x) = 5a

x=3 320 =5.a°

64 = a3

a=4

f(x) = 5. 4

5 5

Dfx) =5>4" =

n=0 n=0

5(4° —1)

4-1

5x4098 _5, 1365 = 6825 Ans. Option (2)

X
4 s
81. I|m—§J‘6t— dt is equal to
x>0 x 0t +1
Ans. (12)
X

48j

. 0

t3

1+t6dt

using Lebnitz theorem we have

X3

48
6

Lim— 1t _28_45

x—0 4)(3 4

82. Let a be the area of the larger region bounded by the curve y2 = 8x and the lines y = x and x = 2, which
lies in the first quadrant. Then the value of 3a is equal to
Ans. (22)

Sol. y?2=28x

.
A1=j2J§x2—xx
0 A1
32 22
2 5 X 10
“lov2xixz| | X = 2
[JXSX ] M 3

Az = J':[&Ex; - dex \
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8 > 8
2\/_>< X2 i =%
2 3
2 2
Ao > Aq

. Required area, Az= % =aq

SO,3a=3x% =22

0 0

3
83. Let Z d ((2n)!)+(2n_1)(n!)=ae+9+c where a,b,c e Zand e = zl Then a2 -b + c is equal to

& e o 1O here a0

Ans. (26)
znd@n)!l + @n-nl  &(n® 2n-1
Sol. n;, 2nl nl Z‘[n_ ).J

z| n? 1 1
gi(n—m " @n-1)! (2n)!}

=e+3e+e—l=5e——
e

a=5b=-1,¢c=0
a2-b+c=(5)2-(-1)+0=26

84. Number of 4-digit numbers (the repetition of digits is allowed) which are made using the digits 1, 2, 3 and
5, and are divisible by 15, is equal to
Ans. (21)
Sol. Unit place of numbers is always 5 and sum of first three digits is 4, 7, 10, 13
|
51,12 — %x1 =3
3

5,138 —> EX1_3
55632 —> 3lx1=6
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|
5583 —> %x1=3

3!

5,223 — 5x1 =3
3l
55 11 — —x1=3
2!
21 Ans.

85. Let S ={1, 2, 3, 4, 5, 6}. Then the number of one-one functions f : S — P(S), where P(S) denote the
power set of S, such that f(n) = f(m) where n <m is

Ans. (3240)

Sol. Casel
f(1) has only 1 element in {1}, {2} ,{3}, {4}, {5}, {6}
f(2) has 2 elements in which 1 is same as (1)

and so on
6C1.5C+1.4C1.83C1.2C1.1 =720
Case ll

f(1)=¢

—h
—_
N
~
—n
—
wW
~
—h

(4)

—h
—
o1
~
—n
—_
D
~

1 2 3 4 5 6C1.5C1 . 4C1.3C1.2C1=720
1 2 3 4 6 6C+1.5C1 . 4C1.3C1.7C1 = 360
1 2 3 5 6
1 2 4
> 6 4 x 360
1 3 4 5 6
2 3 4 5 6
Total 720 + 720 + 360 + 4 x 360 =
86. If the equation of the plane passing through the point (1, 1, 2) and perpendicular to the line x — 3y + 2z —
1=0=4x-y +zis Ax + By + Cz = 1, then 140 (C—B+A) is equal to
Ans. (15)
i ] k
Sol. n=n;xn,=[1-3 2 |=-i+7j+11k
4 -1 1

Eqgn. Of plane: —-1(x=1) + 7(y -1) + 11 (z-2) =0
—X+7y+112=28
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140(C — B + A) = 140 [%j = 15 Ans.

87. The mean and variance of 7 observations are 8 and 16 respectively. If one observation 14 is omitted and
a and b are respectively mean and variance of remaining 6 observation, then a + 3b — 5 is equal to

Ans. (37)
7
SO|. in :7><8 =56

¥xZ =7(16+64)=560
Where 14 is removed then
7
Now mana=6a= »x;-14
i=i
= 6a + 14 =56
—=a=7

7
New variance b = 6b = [fo -1 96]—(7)2.6
i

= 6b =560 — 196 — 294

= 6b =560 — 490 = 70

=3b=35
Hencea+3b-5=7+35-5

=37

88. If A1 < A2 are two values of A such that the angle between the planes P1 : F.(ST —5j +R) =7 and

26

Pa: . (M+]—3R) =9is sin! {TJ , then the square of the length of perpendicular from the point

(381, 1042, 2) to the plane P is
Ans. (315)
Sol. 6= angle between planes P1 & P2

26 1

sin@ = —— , cosb = —
5 5
- > - -
ny.Ny =[Ny | [N, | cOSO
3% —5-3= 35172 +1 x%
19 A2 —120A1 +125 =0
25

= 220, =5
BTN

(381, 1012, 2) = (50, 50, 2)
and P1:3x-5y+z=7
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d2_{3x50—5x50+2—7f

J9+25+1
=315
. 1+iz 12 .
89. Letz=1+iandzi = — 7" Then — arg(zi) is equal to
Z(1-z)+— T
z
Ans. (9)
Sol. z1=_1+—iz,z=1+i
z(1—z)+E
- 1+i(1-i) o Axiet (2R
4 N e
ﬁqﬁ-ﬁ+ﬂ+?:i -t
_ 2(+2)1-3)
— (1+3i)(1-3i)
_ (i+3+2-6i)
-5
LYY
-5

arg (z1) =« - tan-! |1|
X

=1 - tan’(1)
T 3n
T——=—
4 4
Earg(z”:gxﬁ:g
P14 n 4

90.  Letf! (x)= X2 xER—{:ﬁ}

2x+3° 2
For n > 2, define f"(x) = flof™"' (x).
If f5(x) = el ,gcd (a, b) =1, then a + b is equal to
bx+a

Ans. (3125)
3x+2 a;x+by

) 2x+3  byx+ay B ¥
3x+2
3 2
f2(x) = f1 (f1x) = (2X+3j+ _[?+22k+232 ax+b,
23X+2 +3 (32+22)+2.3.2x bsx +a,
2x+3
a2+b2=(3+2)2=52
Similarly f3(x) = X +bs = ag+by =(8+2f =5°

bsx +as
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_ax+b

f5
) bx+a

= a+b=(3+2)° =3125
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