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1 n
1. The middle term in the expansion of (Xz t— +2j is
X

(1) N 2) (20! (3) 1.35......... Qn+1)2n (@) (2n)!

! o : " (nh)”
Ans. (4) ( (2)

n 2n
Sol. (xz +—12 +2j = (x +—1j
X X

". middle term will be (n + 1) term

NS
e T,
N

1Y |
Ther = 2nCn (X)n [_) = 2nCn = 2_n
X n!n!
2. If % +2ytanx =sinx, y (%] = 0. The maximum value of y(x) is
X
(1) L
8
(2) L
16
15
3 o —
(@) -7
(4) =
8
Ans. (1)
Sol. ﬂ+2ytanx:sinx
dx
I.F = eI 2anxdx _ gamseox = geoy
2 sin X
sece X )= dx
y( ) J‘coszx
put cosx =t
- —sinx dx = dt
dt 1 1
2 — — = = 4 = +
y(sec X) t2 t C COS X C

c=-2

—1 2 COSX—12
8 4

0|~

2
Yy = COSX — 2c0s2x= —2 {(cosx —%j j|+
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o= A
o Ymax = 8
3. Which of the following is a tautology:
(1) Pra)vl—a) @2 PrarP—a) @) Pra)>Pra) @) P—oa)>(va)
Ans. (3)
Sol. Using truth table diagram,
pla|lpvalpaq|p—q| Option(1) | Option(2) | Option(3) | Option(4)
TIT| T T T T T T T
TIF| T F F F F T T
FIT| T F T T F T T
FIF| F F T T F T F
4. The number of solutions of the equation 8™ % + 81<°<x —30 in [0, 7] is
(1) 1 (2) 2 (3)3 (4) 4
Ans. (4)
Sol. 8fim™x g1 x _30
Let g x=y
Lyt gl 30
y
= y2+81=30y
y2-30y +81=0
y=3,y=27
g’ x = 3, 27
34sin2x = 31’ 33
. sin%x = 13
4° 4
. sinx = l [§
2 N2
4 solutions.
5. The number of solutions of the equation (3 — |x|) [x + 4| =6, x € R are
(1)4 (2)3 (3) 2 (4)1
Ans. (3)
Sol. Case-l:x<-4

B+x)(x+4)=-6

= 3X+Xx2+12+4x=-6 = X2+ 7x+18=0
+D<0

.. no solution

Case-ll: 4<x< 0

B+x)(x+4)=6

= 3X+x2+12 +4x=6 = X2+7x+6=0
= (x+1)(x+6)=0
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x =-1, x = —6 (rejected)

Case-lll: x> 0
(B3-x)(x+4)=6

= 3x—-x2+12-4x= 6
=>x2+x-6=0

= (x+3)(x-2)=0

x =2, x = -3 (rejected)

.. Total number of solutions are 2

6. The value of the sum Z:tan'1 [2”%3’2”} is
r=1
13 T -1 3 T -1 3 -1 3
—tan™'= = _—tan’'= = _cot™'= tan'=
(1) m—tan”' 2 (2) 5-tan' (3) 50! (4) tan”'>
Ans. (2)

3r 3 r+1 3 r
4 1 I (_) _(_) n r+1 r
Sol. Sp= Z:tan‘1 —2 |- Ztan‘1 2 2)_ | = tan—(%j —tan‘1(§j
r=1 r=1 1

3 2r+1
2

2
=i
n—oo 2
X 2
7 IfL= im0 19t Fing |
x—0 Xsin X
(1) 2 (2) 1 (3)0 (4) None of these
Ans. (2)
. 0
Sol. It is of the form 6
Using L.H' Rule,
o 2x.cos? x?
L= lim—
x—>0 SINX + XCOS X
2,2
o | DESitcesex” [ ReeOnEng
x—=0 SINX 1+1
T +COS X

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 at56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007P1 C024029
Toll Free : 1800 258 5555 @ 7340010333 "-.r.r:l:cua com/Resorarcebdy u',wu»:rcu'r\'Huwnzn:»:tdL, E.’ wwW yatube. comyresowatch D biog resonanoe ac in

This solution was download from Resonance JEE (MAIN) 2021 Solution portal PAGE # 3

o)
(]



&

SCRIBD

What is Scribd? Books Audiobooks Magazines

Podcasts Sheet Music

Documents

EN + alloes Read free for 30
days

Snapshots

Ans.
Sol.

Ans.
Sol.

The equation of common tangent to the curve y2 = 4x and xy = —1 is:
(3) y = 22/3x—24/3 (4) y = x—22/3

(1) 223y = x+2413
(1)

Let equation of tangent to y2 = 4x be

y=mx+i
m

It is also a tangent to the equation = xy = —1

= x(mx+i) =1
m

=>m2x2+x+m=0
=D=0=>1-4m3=0

2/3
:>m3=1:>m= 1
4 2

So equation of tangent willbe y = ZZL

= 22/3 y - X+24/3

If a variable chord of the circle x2 + y2 = 25 touching the hyperbola % —

point of the variable chord is

(1) (x*+y?)? = 16x2 —9y?

(3) (x*+y?)? = 9x2 —16y2

(3)

Let mid-point be (h, k)

Equation of chord of circle = T=S;,
= hx + ky = h? + k?

-5

This is also a tangent to hyperbola

® | L2 2
So, [h K ] =9(‘—h] _16
k k
(2 +k2f  on? —16k?
T T @
— (h2 + k2)2 = 9h2 —16h?
Locus of (h, k) is (x2+y2)2 = 9x2 —16y?

(2) 223y = y+24/3

2 y2

(2) (x?+y?)? = 9x? +16y?
(4) (x2+y?)? = 16x2 +9y?

E = 1then the locus of mid-
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10.

Ans.

Sol.

11.

Ans.

Sol.

12.

Ans.

Sol.

Three normals are drawn to y? = 2x intersect at point (a, 0), Then a must be greater than

(1)1 (2)1/2 (3)-1 (4)1/4
(1

Using standard result

h > 2a

:>a>2(%j:>a>1

A 3 x 3 matrix is formed from {0, 1, 2, 3}. If sum of diagonal elements of AAT is 9 then number of such
matrices is:

(1) 766 (2) 767 (3) 768 (4) 769
(1)

ab c
LetAbe |d e f

g h i

Sum of diagonal elements of AAT =9
Then a2 +b2+c2+d2+e2+f2+g2+h2+i2=9
from 0, 1, 2, 3 is squares will be 0, 1,4, 9

Case-1:0ne 9 eight 0 —> 9 matrix=9
Case-2 Nine 1 — 1 matrix = 1
Two 4 one 1 six 0 —9C,.7C1 =252

One 4 five 1 Three 0 — 9C1 . 8Cs5 =504
Then total matrix will be 766.

1 —i X 8
A matrix A = .. |,wherei= 1 and A8 = , Then (X, y) has
-1 1 y 64
(1) Unique solution (2) No solution
(3) Infinite solutions (4) Two solutions
(2)

i —i] [i -i —-1-1 1+1 -2 2 -1 1
A2= ) ) = = =2
-1 1 -1 i 1+1 -—-1-1 2 =2 1 -1
-1 1][-1 1 2 =2 1 -1
A4=4 =4 =8
1 —1_ 1 -1 -2 2 -1 1
FscelEricist -1 IS o=
A8 = 64 = 64 =128
{—1 1 {—1 1} {—2 2} {—1 1}

I -1 [x 8 X—y 8
=128 = = 128 =

-1 1 y 64 —X+Yy 64
So, x—y=8/128 and x — y = —64/128
= (x,y) has no Solution.
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13.

Ans.

Sol.

14.

Ans.

Sol.

A card is missing from a well shuffled pack of 52 card. Two cards are randomly picked and found that
both are spade. Find the probability that missing card must not be spade.

11 13 13 39
=y (2) — ) — (4) —

24 24 50 50
(4)

Missing card spade + Missing card not spade
~ 13 Cl 12 C2 . 39 Cl 13 C2

52C1 - 51(:2 52(:1 i 51(:2
39 Bc,
—_— X
52 °'C,

Required Probability =

13 B¢, 39 °C,

52°°'c, 52 °°'C,
N 39x13x12 _ 39 _
13x12x11+39x13x12

S8

11439

A

A vector V3 i+j is rotated by an angle of 45° in anticlock wise direction, After rotation a new vector

is formed a1+ . Then find the area formed by (0,0) , (0,B) & (a.,B) is :
(M1
(2)

V3 i+j- W3+l
Rotated by angle 45°
(\/3 +1! (cos45° + i sin45°)

= (\/§+ii' L @+i)= %2 ‘:«/3+J§i+i—1)= %

Np 2
«/5—1 J§+1
J2

So, o, = 7 : B =

I

1 1
2) — 3) — 4) -
()2 ()4 ()8

(\/3 —1+i(\/§ + 1))

(0.B)

> Real

1
Area = —
> B

J3-1

l \/§+1
2 2

V2

N | =
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15.

Ans.

Sol.

16.

Ans.

Sol.

60
If n is the number of irrational terms (31/4 +51/8) , then (n—1) is divisible by

17 (2) 8 (3) 36
(4)
Touq = 60C, (31/4)60—'(51/8)r
80r 1
= Er3=4-5t
for rational termr = 0,8,16, ...... 56
Number of rational terms = 8

Irrational terms =61-8 =53 =n
So, n—1 =52 is divisible by 26

The value of n for the given set of equations
log1o sinx + log1o cosx = —1

1
log1o (sinx + cosx) = E (loglon—1)is

(1) 10 (2) 12 (3) 18
(2)
log1o sinx + log1o cosx = -1 ....... (1)
1

log1o (sinx + cosx) = E (loglon—1)....... (2)
from (1),
log1o (sinx.cosx) = —1

: 1
= SiNX.CosX = 10
from (2),

1
log1o (sinx+ cosx) = E (log1o n —log1010)

: n
= log1o (sinx + cosx)? = log1o ==

10
: _ W
= 1+ 2 sinx.cosx = 10
12_n
~ 10 10
= n=12

(4) 26
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17. If f(x) = Iogz[1+tan£n—XD then find Limg(f(l)+f(2]+ .......... + f(—
4 nbonl (N n
(1)2 (2)3 (3) 1 (4)0
Ans. (3)
2 n
Sol. Lim=>f(r/n)
n—o N r=
. 2D Tr
Lim= Y log,| 1+tan| = .—
n—)ooanI 92[ (4 njj
1 T = dt
| = - Let —x= = =
2.([Iogz(1+tan[4xj)dx et ) t = dx -
1= 8 Tlogz(1+tant)dt ...... (1) t—s =t
To 4
y
| = 8 jlogz[1+tan[E —tj)dt
o 4
4 _
- §“ng 1+1 tant
T o 1+ tant
8 4 2
= —[lo dt
| n({ gz(1+tantj
i i
1= fiog@t -2 Tlog(t+tantht ... (2)
To To
(1) and (2) equation
P!
o= 8 j1.dt:§><E
T 0 n 4
= =1
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18. If three number a, b, ¢ are related with equation b = a + ¢ and d is standard deviation of
a+2,b+2 c+2,then:
(1) b2 = 3(a? + ¢2) — 9d? (2) b2 =5(a2 + c2) — 9d?
(3) b2 =a(a + c)? - d? (4) b2 =5(a? + ac + ¢?) — 9d?
Ans. (1)
2
Sol e a?+b?+c? [(atb+c
' 3 3

2
d2 = aZ +b?% +¢? _ (@j

3 3
d2 = a?+b%+c?  4p?
3 9
§ = 3(a? +b? +c?)—4b?
9

9d? = 3(a? + ¢?) — b?
b? = 3(a? + ¢2) — 9d?

ae* —bcosx +ce™*

19. lim - =2.Thena+b+c=?
x—0 XsinXx
Ans. (04.00)
2 2 4 2
aﬁ+x+x—+...J—b(1—x—+X—...J+c[1—x+x—+...]
_ 2 2 4 2
Sol. lim _ =2
x—0 2 SINX
X ———
v
(a—b+c)+(a-c)x+ 8,0, Cla.
. 2 2 2
= lim . =2
x—0 2( SIn X
()
X
a-b+c=0
= & a-c=0 —a+b+c=4
8 a+b+c=2
2 J
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X
20. A function f(x) is defined by j(2t2 —15t+10)at and normal drawn to f(x) at point (a, b) ; a > 1 is parallel
0

to line x + 3y = -5, then the value of |a + 6b|
Ans. (406.00)

Sol.  f(x)= |(2t2 —15t+10)dt
0

+10x
3 2

f'(x) =2x2—15x + 10
f'(X)]a = 2a2—15a + 10

Since slope of normal at (a, b) = — -1
f(X)la
-1 -1 )
= 5 = — = 2a’-15a+10=3
(2a“ -15a+10) 3
= 2a2—14a-a+7=0 = (2a-1)(@-7)=0
1
= a=7,a= E (Rejected) = a=7
3 2
So, b=l X 40,7
3 2
413
b=—T = |a + 6b| =|7 —413| = 406
3 8
21. If f(x) + f(x+1)=2 Vx e Rand |1 = If(x)dx and Iz = If(x)dx. Then the value of |2 + 2l4:
1 0
Ans. (16.00)
Sol. f(x)+f(x+1)=2 ()
X—>X+1
fx+1)+f(x+2)=2 ... (i)

equation (i) — (ii)
f(x) =f(x + 2)
f(x) is periodic with period 2
2 2
I = 2.jf(x)dx, 2 = 4.If(x)dx
0 0
l2=2.11

1 2 1 1 1 1
lh = 2{ J‘ f(x)dx + I f(x)dx} = 2{ j f(x)dx + If(x + 1)dx} = 2{ j f(x)dx + I (2 — f(x))dx
0 1 0 0 0 0

= 2ﬁf(x)dx + ide - j‘f(x)dx} =4
0 0 0

= o+ 211 =211 + 2|1 = 4|4 = 16.
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22. If a differential equation is given by % = 2 (x + 1) and area bounded by y(x) with x axis is 4—:“;8 then
X
y(1) is:
Ans. (02.00)

sol. ¥ =2 (x+1)
dx

= y=x2+2x+c

=
"R

2 2
Area of shaded region = 3 x area of rectangle ABCD = 5 (AD x BC)

AD = Difference of root = % = JB

D D
BC=-— = —— D is discriminant of y(x).
4x1 4 Y
= Area of shaded region = e x _D \/5| = 4_J§
3 4 3
= D=8, = (2—-4c=8
= c=-1
= y(x) =x2+2x-1
So, y(1) =2.
z|+11
23. If log 4 Lz > 2, Find |z|min:
7 (z1-
Ans. (07.00)
z|+11
sol. log Lz 22
% (211
2] +11 . 1 —  2z| +22 < |z]2 -2|z| +1 — 0 < |z]2 ~4|z| -21
(z1-17 2
= 0<(|z|-7) (lz] +3) =N 0<(z|-7) ~|z1=0

So, |Z|min=7
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