JEE Main 2021 (July) Paper

(Memory Based)

Date of Exam: 20" July 2021
Time: 03:00 p.m.-06:00 p.m.
Subject: Mathematics

Q1. f”/z ([x] — [sinx])dx = (Where [.] represents G.I.F)

—1/2
(1) -2 21
(3)0 (4) -1
Solution:
1= 777, (x] - [sin x])dx

Using the property f_aaf(x)dx = foaf(x)dx + foaf(—x)dx

1= [T(lx] + [~xDdx — [["([sinx] + [~ sinx])dx = 0

2] B8 ) 3 2 B8]
ax( 1+t |- B x Y (—a e =)
Q2.If lim (i o) ——— =10

x—0 x3

Solution:
2 3 2 3 2 3

_ ax(1+x+’;—!+’;—!+~~)—B(x—x?+x?+---)+yx2(1—x+’;—!—’;—!+~--)
9161_13(1) po =10
Sa—-F=0=>a=p
=>a+§+y=0:y=—£

2
a B _
>pB=6aa=6y=-9

So, the valueof a + f +y =3

Q3.The value of x satisfying the equation log(x“)(Zx2 + 7x 4+ 5) + 1082145 (x + 1)? = 4is:

(1) =2 (2) 2
(3) -4 (4) 4
Solution:

log(x+1)((2x +5)(x+ 1))+ logax+sy (X 4+ 1)% = 4

1 +10g+1)(2x + 5) + 2logpxt5)(x + 1) = 4
Putlog+1)(2x +5) =t
sltt+i=4o24t4+2=4tt2—3t+2=0

t=1t=2

Fort =1 Fort =2
2x+5=x+1 2x + 5= (x + 1)?

= x = —4(Rejected) x = 2,x = —2(Rejected)
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Q4.Mean of 6 observations is 10 and their variance is ? . If observations are 15, 11, 10, 7, a, b then

|a-b| is equal to:
(1) 2 2)1
(3)3 (4) 4

Solution:

Mean=10
7+10+11+15+a+b
6

a+b=17

. 20
Variance =3

=10

494+100+121+225+a%+b? 20

5 100 - ?
a’ + b? = 145
(a + b)? =289
ab =72

(a—b)? =(a+b)*—4ab
(a—b)>=289-288=1
la—b| =1

Q5.1f f(x) = x + 1, then find 7112{)10% [f 0+ f (%) +f (%) = .U (s(nn—l))]
oF oF
®; OF

Solution:

= lim = Z (

n—>oo n

Cf(5x) = [ (5x + 1).dx

1

r)
n
5
=

Il
N\
(921
|><

+

=
—
—_

Il

7
2

Q6.Sum of 21 terms of series log 1 x +log ax +log 1 x -+ - is 252, then the value of x is:
92 93 94

17 (2) 243
(3)9 (4) 81

Solution:
2loggx + 3loggx + 41089 X .cvvvnen 21 terms

= (2+3+4+5...4+22)logyx = = (2 + 22) logy x
=21 x12loggx

= 252logg x

Given sum =252= logox = 1

>x=9
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Q7.If Re[(1 + cos B + 2isinf )] = 4, then the value of 8 is

3 @) 3
3) -3 (4) m
Solution:

1 1+cos@—-2isinf

1+cos260+2isin®  1+cosO-2isinb

__ 1+cosf-2isinf
" (14cos0)2+4sin2 6

1+cos6 _
1+cos2 0+2 cos O+4sin26

4

1+cos @ _
1+C0S2 0+2 cos O +4—4cos2 0.

1+cos 6 _
5+2 cos 6—3 cos? 6

= 1+ cosf =26 +8cosf — 12 cos?6

= 12c0s?0 —7cos@ —19 =0

= 12c0s?0 —19cosf + 12cosf —19 =0

= cosf(12cosB —19) +1(12cosf —19) =0
= cosf = —1orcosf = g(rejected)

>0=nmn

Q8.If x =ay —1=z—2,and x = 3y — 2 = bz — 2 lie in same plane, then the value of a, b is

MDa=2b=3 2)a=1b=1
3)b=1,a€ R—-{0} (4)a=3b=2
Solution:
x_y—%_z—z - I
1- L T XTI
a 3 b
(a1—a2)'(b1—b2)—0
0o 1.2 o_2
a 3 b
1 L 1 |[=o0
a
1 1
3 b
R
ab a

=b=1,a€R-{0}
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Q9.IfP(ANB)+P(ANB)=1—k
PANC)+P(ANC)=1-2k
P(BNC)+P(CNnB)=1—k
P(ANBNC) =k?k€(0,1).

Then the value of P (atleast one of 4, B, C) is

1>t @ [5.3]
3)<; OF;
Solution:

P(A) +P(B) —2P(ANB)=1—k
P(A)+P(C) —2P(ANC) =1—2k
P(B) +P(C)—2P(BNC)=1—k
P(AUB U C) =P(A) 4 P(B)+P(C)—P(ANB)—P(BNC)—P(ANC)+P(ANBNC)

2k?—4k+3
=" 42"
2 + 2

» the value of 2k? — 4k + 3 is greater than 1
.'.P(AUBUC)=%

5x+3

Q10. Iff(x) = org and f(f (x)) = x then the value of a is:
(1) -5 (2)5
(3)6 (4) -6
Solution:

f(f(x) = % =x =5f(x)+3 =6xf(x)+ ax
25x+15 5x+3
6x+a +3=6x (6x+a) 4

= 25x +15 + 18x + 3a = 30x% + 18x + 6ax? + a’x
= (30a + 6a)x? + (a® —25)x — (3a+15) =0
=>6(a+5)x*+(@*—-25)x—3a+15)=0,2a+5=0=>a=-5

_ (max(t3 — 6t%2 + 9t — 3,0), t € [0,3]
Q1. I g@= {4 - , t € (3,4]

non differentiable is:

then the number of points at which g(t) is

M1 (2) 3
(3)2 (4) 4
Solution:

y=t3—6t*+9t -3 '
y' =3t2-12t+9
=3(t? —4t+3)

0 : 2 3 4

So total 3 points
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Q12. A:if24+4=7,then3+4 =8
B: if 3+5 = 8, then earth is flat
C:if A and B are true, then 5+4 =11

(1) Ais true, B and C are false (2) Bistrue, A and C are false
(3) Cis true, A and B are false (4) Bis false, A and C are true
Solution:
Truth tablep — ¢q

p q P=q

T T T

T F F

F T T

F F T

A is true, B is false, C is true

Q13. IfA= (1) (1) , B Y2921 A" then value of |B| is
(1) 2021 (2) 20212
(3) —2021 (4) 0
Solution:
A=1, B=1I1+4+I1+1++:-,2021 times
. 1 0
B = 2021 [0 .
IB| = (2021)2
(-7 i<
Q14. Ifelement of matrix A=[aij]3x3 where A={ 2 i =j ,then the value of |34dj(24™1)|
(D™ Q>
is:
(1) 72 (2) 36
(3)108 (4) 48
Solution:
2 -1 1
A=|-1 2 —1]
1 -1 2

2 -1 1
So,|Al=|-1 2 =2

1 -1 2

=24-1D+1(-2+1D+1(1-2)
=23)+1(-D)+1(-1) =4
134dj(2471)| = 33]4dj(2471)| = 33 x [247 1|2

=33 x26x|A471|2 = 33 x 36 x |/%:108
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Q15. InaAABC,if |E| =7, |B_C)| =5, and |§1’| = 3. If the projection of BC on CA is (g), then the

value of n is:

Solution:
|AB| =7, |BC| =5, |[CA|=3
C
5 3
B 7 A

Projection of BC on CA is = |B_C)| cos £BCA
3245272 15 5
: |( 2:3'5 ) 0
5

=4 |_ 1y 5
Q16. The value of tan (2 tan~! (g) + sin™?! (—)) is:

3 2

220 13 110
€Y) g (2) g
33 4 3

Solution:
6
5

_ s
tan(tan ! —5+tan"! =
1-2 12

415 5 5 220
=tan(tan 12 4 tan 1—)= 812 —
8 12 .

Q17. If(a,p) is the point on y? = 6x, that is closest to (3, S) then find 2(a + )

(1) 6 (2)9
3)7 (4)5
Solution:

Equation of normal at (a, 8) is
y-B=-L@-a) (a B)
=3y -3B=—B(x—a)
For shortest distance normal will pass through (3,3) 7~ (3 3/2)
£2=3f=-3f—Pa=af =2 (1) ,
Now from y? = 6x = 2 = 6a -+ (2)

From (1) and (2) we get a = ;,ﬁ =3
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Q18. Two circles pass through (—1,4) and their centres lie on x? + y% 4+ 2x + 4y = 4.1f r; &1,

are maximum and minimum radii and:—1 = a + b2, then the value of a + b is
2

Solution:
Given circle
(x+1)%+(y +2)2 =32
Any point on the circle is (3cosf — 1,3 sing — 2)
Radius of the circles which passes through (-1, 4)
r =+/(3cosf — 1+ 1)2 + (3sinh — 2 — 4)2

= V9c0s20 + 9sin?0 + 36 — 36sind

= V45— 365sin6
Tmax =9 =1 & Ty =3="n,
=>:—:=§=3
=a+b=3

Q19. IfAABC is right angled triangle with sides a, b & ¢ and smallest angle 6. If%,%and % are also
the sides of right-angle triangle then find sin 8

- E
Ot ==

3++/5
3) [25 OFs:

Solution:

Leta>b >c
sinf = <
a
1 1 1
1112 c
a<b<c
1 1 1
aTa 2 %
oz ) 2 b
1=;+b—2
CZ

(As b? + ¢?> =a?)
_ i
cosec?6-1

C2
1= a? i a?—c?
: 1 .
1 = sin%6 + R N sin%6 +
-1
c2

1-sin?6+1

=1 = sin®0 + cosec?d = 3
cosec26-1
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