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A) 24 B) 12

C) 32 D) 16

MATHEMATICS

Section-1

1.
If the mean and variance of the following data: 6, 10, 7, 13, a, 12, b, 12 are 9 and

37
4  respectively,

then ( )a−b 2  is equal to:

Answer: D, 
Explanation: 

Mean=
6+10+7+13+a+12+b+12

8
=9

60+a+b=72

a+b=12....(1)

Variance=
∑xi

2

n
−

⎛
⎜
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟
⎟

⎠

∑xi
n

2

=
37
4

∑xi
2=62+102+72+132+a

2+b2+122+122

=a
2+b2+642

a
2+b2+642

8
− (9)

2=
37
4

a
2+b2

8
+

321
4
−81=

37
4

a
2+b2

8
=81+

37
4
−

321
4

a
2+b2

8
=81−71

∴a
2+b2=80..... (2)

From (1) a
2+b2+2ab=144

80+2ab=144∴2ab=64

(a−b )
2=a

2+b2−2ab=80−64=16
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A)
5+ loge

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

3
2

B)
2− loge

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

2
3

C)
3+2 loge

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

2
3

D)
1+2 loge

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

3
2

2.
The value of

lim
n→∞

1
n

n

∑
j=1

(2j−1)+8n
(2j−1)+4n  is equal to :

Answer: D, 
Explanation: 

lim
n→∞

1
n

n

∑
j=1

( )

2j
n −

1
n +8

( )

2j
n −

1
n +4

1

∫
0

2x+8
2x+4

dx=

1

∫
0

dx+

1

∫
0

4
2x+4

dx

=1+4
1
2

( ln|2x+4|)

0

1

=1+2 ln
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

3
2
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A) 5 (34i−5j+3k) B) 7 (34i−5j+3k)

C) 7 (30i−5j+7k) D) 5 (30i−5j+7k)

→ →

→ →
b → → → → →

3.                    Let  a = i + j +2k andb =− i +2j +3k . Then the vector product

)× ((a × ((a −b )×b ))×b ) is equal to :

Answer: D, 
Explanation: 
→
a = i+ j+2k
→
b =− i+2j+3k

→
a+

→
b =3j+5k;→a .

→
b =−1+2+6=7

((

→
a× ((

→
a−

→
b )×

→
b ))×

→
b )

((

→
a× (

→
a×

→
b−

→
b×

→
b ))×

→
b )

(

→
a× (

→
a×

→
b−0))×

→
b

(

→
a× (

→
a×

→
b ))×

→
b

((

→
a .
→
b )

→
a− (

→
a .
→
a )

→
b )×

→
b

(

→
a .
→
b )

→
a×

→
b− (

→
a .
→
a ) (

→
b×

→
b )

(

→
a .
→
b ) (

→
a×

→
b )

→
a×

→
b =











i j k
1 1 2
−1 2 3

=− i−5j+3k

∴7 (− i−5j+3k)

(

→
a+

→
b )× (7 (− i−5j+3k))

7 (0i+3j+5k)× (− i−5j+3k)













i j k
0 3 5
−1 −5 3

⇒34i− (5)j+ (3k)

⇒34i−5j+3k

∴7 (34i−5j+3k)
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A)
−
π
2

B) π

2 2

C)
−
π
4

D) π

2

4.

The value of the definite integral

π
4

∫
−
π
4

dx
(1+excosx

) (sin4x+ cos 4x)

Answer: B, 
Explanation: 

I=

π
4

∫
−
π
4

dx

(1+excosx) (sin4x+ cos 4x)

.... (1)

Using

b

∫
a

f (x)dx=

b

∫
a

f (a+b−x)dx
.

I=

π/4

∫
−π/4

dx
(1+e−xcosx) (sin4x+ cos 4x)

Add (1) and (2)

2I=

π
4

∫
−
π
4

dx
sin4x+ cos 4x

2I=2

π
4

∫
0

(1+ tan2x)sec 2x
tan4x+1

dx

I=

π
4

∫
0

(1+
1

tan 2x
)sec 2x

( tanx−
1

tanx )

2
+2

dx

tanx−
1

tanx
= t

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠
1+

1

tan2x
sec 2xdx=dt
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A) 1 B) 0

C) 2 D) Infinite

I=

0

∫
−∞

dt
t2+2

=
⎡
⎢
⎣

⎤
⎥
⎦

1

2
tan−1

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠

t
2 −∞

0

I=0−
1

2

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
−
π
2
=

π

2 2

5. Let C be the set of all complex numbers. Let

S1={ }z∈C| |z–3–2i|2=8 ,
S2={ }z∈C|Re(z)>5  and
S3={ }z∈C | |z– z | ≥8 .

Then the number of elements inS1∩S2∩S3  is equal to

Answer: A, 
Explanation: 
S1:|z−3−2i|

2=8

|z−3−2i|=2 2

(x−3)
2+ (y−2)

2= (2 2 )

2

S2:x≥5

S3:|z−z| ≥8

|2iy| ≥8

2|y| ≥8

∴y≥4,y≤−4

n (S1∩S2∩S3)=1
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A) 8 B) 2

C) 4 D) 1

6.
If the area of the bounded region

R=
⎧
⎪
⎪
⎨
⎪
⎪
⎩

⎫
⎮
⎮
⎬
⎮
⎮
⎭

(x,y):max{0, logex}≤y≤2
x,
1
2
≤x≤2

 is,

α ( loge2)
−1+β ( loge2)+γ , then the value of(α+β−2γ)

2  is equal to :

Answer: B, 
Explanation: 

R=
⎧
⎪
⎪
⎨
⎪
⎪
⎩

⎫
⎮
⎮
⎬
⎮
⎮
⎭

(x,y):max (0,logex)≤y≤2x,
1
2
≤x≤2

2

∫
1
2

2xdx−

2

∫
1

lnx dx

⇒
⎡
⎢
⎣

⎤
⎥
⎦

2x

ln2 1/2

2

−[x lnx−x]1
2

⇒
(22)−21/2

loge2
− (2 ln2−1)

⇒
(22− 2 )

loge2
−2 ln2+1

∴α=22− 2 ,β=−2,γ=1

⇒ (α+β+2γ)
2

⇒ (22− 2−2−2)

2

⇒ ( 2 )

2
=2
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A) 11x + 7y + 8 = 0 or 11x + 7y – 15 = 0 B) 11x – 7y – 8 = 0 or 11x + 7y + 15 = 0

C) 2x – 7y + 29 = 0 or 2x – 7y – 7 = 0 D) 2x – 7y – 39 = 0 or 2x – 7y – 7 = 0

7. A   ray of light through (2,1) is reflected at a point P on the y-axis and then passes through the

point (5, 3). If this reflected ray is the directrix of an ellipse with eccentricity
1
3  and the distance

of the nearer focus from this directrix is

8

53 , then the equation of the other directrix can be:

Answer: C, 
Explanation: 

Equation of reflected Ray

y−1=
2
7

(x+2)

7y−7=2x+4

2x−7y+11=0

Let the equation of other directrix is

2x−7y+λ

Distance of directrix from Focus

a

e
−ae=

8

53

3a−
a

3
=

8

53
or a=

3

53

Distance from other focus
a

e
+ae

3a+
a

3
=

10
a

=
10
3
×

3

53
=

10

53

Distance between two directrix=
2a
e

=2×3×
3

53
=

18

53









λ−11

53
=

18

53
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A) 2 B) -1

C) 1 D) -2

λ−11=18or−18

λ=29or −7

2x−7y−7=0 or 2x−7y+29=0

8.
If the coe�icients ofx7  in

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
x2+

1
bc

11

andx−7  in

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠
x−

1

bx2
11
,b≠0

, are equal, then the
value of b is equal to:

Answer: C, 
Explanation: 

Coe�icient ofx7  in
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
x2+

1
bx

11

11C r (x2)

11−r .
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

1
bx

2

11C rx
22−3r .

1

b r

22−3r=7

r=5

∴11C5 .
1

b5
.x7

Coe�icient ofx−7 in
⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠
x2−

b
bx2

11

11C rx
11−3r .

(−1)
r

b r

11−3r=−7

∴r=6

11C6 .
1

b6
x−7

11C5
1

b5
=11C6 .

1

b6

Sinceb≠0∴b=1
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A) P ∨ Q B) P∧ ∼ Q

C) ∼ (P⇒Q) D) ∼ (P⇒Q)⇔P∧∼Q

9.           The compound statement(P∨Q)∧ (∼ P ) ⇒Q is equivalent to:

Answer: D, 
Explanation: 
Using Truth Table
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A) 23 B) -27

C) -23 D) 27

10.
If
sinθ+ cosθ=

1
2 , then16(sin (2θ )+ cos4θ+ sin (6θ ))  is equal to:

Answer: C, 
Explanation: 

sinθ+ cosθ=
1
2

sin2θ+ cos 2θ+2sinθ cosθ=
1
4

sin2θ=−
3
4

Now:

cos4θ=1−2sin22θ

=1−2
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
−
3
4

2

=1−2×
9
16
=−

1
8

sin6θ=3sin2θ−4sin32θ

= (3−4sin22θ ) . sin2θ

=
⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎦

3−4
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

9
16

.
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
−
3
4

⇒
⎡
⎢
⎢
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎦

3
4
×

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
−
3
4
=−

9
16

16[sin2θ+ cos4θ+ sin6θ ]

16
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
−
3
4
−

1
8
−

9
16

=−23

P owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e eP owe r e d by Ri z e e

27-07-2021 JEE MAINS (SHIFT - 1) PAPER - 1 MATHEMATICS MEMORY BASED



/

A) 5 B) 8
3

C) 2 D) 4

Section-2

11.
Let

A=
⎡
⎢
⎣

⎤
⎥
⎦

1 2
−1 4 . IfA−1=αI+βA,α,β∈R,I  is a2 × 2  identity matrix, then4 (α−β )  is

equal to :

Answer: D, 
Explanation: 

A=
⎡
⎢
⎣

⎤
⎥
⎦

1 2
−1 4

,|A|=6

A−1=
adjA
|A|

=
1
6

⎡
⎢
⎣

⎤
⎥
⎦

4 −2
1 1

=

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

2
3
−
1
3

1
6

1
6

⎡
⎢
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎥
⎦

2
3
−
1
3

1
6

1
6

=
⎡
⎢
⎣

⎤
⎥
⎦

α 0
0 α

+
⎡
⎢
⎣

⎤
⎥
⎦

β 2β
−β 4β

⎫
⎮
⎮
⎮
⎮
⎮
⎮
⎮
⎬
⎮
⎮
⎮
⎮
⎮
⎮
⎮
⎭

α+β=
2
3

β=−
1
6

⇒α=
2
3
+

1
6
=

5
6

4 (α−β )=4 (1)=4
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A) 1 – e B) e –1

C) 1 + e D) e

12.

Let
f :

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
−
π
4
,
π
4
→R

 be defined as

f (x)={

(1+| sinx|)

3a
|sinx| , −

π
4
<x<0

b , x=0

e cot4x/cot2x , 0<x< π
4

If f is continuous at x = 0, then the value of6a + b2  is equal to:

Answer: C, 
Explanation: 
lim
x→0

f (x)=b

lim
x→0+

xe
cot4x
cot2x =e

1
2 =b

lim
x→0−

(1+| sinx|)

3a
|sinx| =e3a=e

1
2

lim
x→0−

(1+| sinx|)

3a
|sinx| =e3a=e

1
2

a=
1
6
⇒6a=1

(6a+b2)= (1+e )
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A)
−
1
4

B) 1
4

C) 2 D)
−
1
2

13.
Let y = y(x) be solution of the di�erential equation

loge
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

dy
dx

=3x+4y
, with y(0) = 0.

If
y

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
−
2
3
loge2 =α loge2 , then the value ofα  is equal to:

Answer: A, 
Explanation: 
dy
dx
=e3x .e4y⇒∫e−4ydy=∫e3xdx

e−4y

−4
=

e3x

3
+C⇒−

1
4
−

1
3
=C⇒C=−

7
12

e−4y

−4
=

e3x

3
−

7
12
⇒e−4y=

4e3x−7
−3

e4y=
3

7−4e3x
⇒4y= ln

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠

3

7−4e3x

4y= ln
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

3
6

when x=−
2
3
ln2

y=
1
4
ln

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

1
2
=−

1
4
ln2
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A) 3 B) 8

C) 5 D) 4

A) 2 B) (3 2+2)

C) 4 D) (3 2−1)

14.                Let the plane passing through the point (–1, 0, –2) and perpendicular to each of the planes 2x + y
– z = 2 and x – y – z = 3 be ax + by + cz + 8 = 0. Then the value of a + b + c is equal to:

Answer: D, 
Explanation: 
Normal of req . plane (2i+ j−k)× (i− j−k)

=−2i+ j−3k

Equation of plane

−2 (x+1)+1 (y−0)−3 (z+2)=0

−2x+y−3z−8=0

2x−y+3z+8=0

a+b+c=4

15.           Two tangents are drawn from the point P(–1, 1) to the circlex2+y2−2x−6y+6=0 . If these
tangents touch the circle at points A and B, and if D is a point on the circle such that length of the
segments AB and AD are equal, then the area of the triangle ABD is equal to:

Answer: C, 
Explanation: 

ΔABD=
1
2
×2×4

=4
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A) 4 B) 8

C) 16 D) 12

A) {(4,0),(0,6)} B) {(2+2 2 ,3− 5 ),(2−2 2 ,3+ 5 )}

C) {(2+2 2 ,3+ 5 ),(2−2 2 ,3− 5 )} D) {(-1, 5), (5,1)}

16.          Letf :R →R be a function such that f(2) = 4 and f'(2) =1. Then, the value of

lim
x→2

x2f (2)−4f (x)

x−2  is equal to

Answer: D, 
Explanation: 
Apply L'Hopital Rule

lim
x→2

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠

2xf (2)−4f ' (x)

1

=
4 (4)−4

1
=12

17. Let P and Q be two distinct points on a circle which has center at C(2, 3) and which passes
through origin O. If OC is perpendicular to both the line segments CP and CQ, then the set {P, Q}
is equal to

Answer: D, 
Explanation: 

tanθ=−
2
3

Using symmetric from of line

P,Q: (2± 13 cosθ,3± 13 sinθ )

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠

2± 13 .
⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠

−
3

13
,3± 13

⎛
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟

⎠

2

13

(−1,5)& (5,1)
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A) 10 B) 100

C) 50 D) 160

A) 1
6

B) 2
3

C) 1
2

D) 1
3

18.           Letα,β be two roots of the equationx2+ (20)
1/4x+ (5)

1/2 =0 . Thenα8+β8 is equal to

Answer: C, 
Explanation: 

(x2+ 5 )

2
= 20x2

x4=−5⇒x8=25

α8+β8=50

19. The probability that a randomly selected 2-digit number belongs to the set
{n∈N: (2n−2) is amultiple of 3}  is equal to

Answer: C, 
Explanation: 

Total number of cases=
90C1=90

Now,2n−2= (3−1)
n−2

nC03
n−nC1.3

n−1+...+ (−1)
n−1 . nCn−13+ (−1)

n . nCn−2

3 (3n−1−n3n−2+...+ (−1)
n−1 .n )+ (−1)

n−2

(2n−2)  is multiply of 3 only when n is odd

Req. Probability=
45
90
=

1
2
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A) 3+ 10
2

B) 2+ 10
2

C) 3+2 5
2

D) 1+ 5

20. Let

A={ ( )x,y ∈R×R |2x2+2y2−2x−2y=1}
B={ (x,y)∈R×R |4x2+4y2−16y+7=0}
C={ (x,y)∈R×R |x2+y2−4x−2y+5≤r2} .
Then the minimum value of|r|  such thatA∪B⊆C  is equal to

Answer: C, 
Explanation: 

S1:x
2+y2−x−y−

1
2
=0;C1

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

1
2
,
1
2

r1=
1
4
+

1
4
+

1
2
=1

S2:x
2+y2−4y+

7
4
=0;C2: (0,2)

r2= 4−
7
4
=

3
2

S3:x
2+y2−4x−2y+5−r2=0

C3: (2,1)

r3= 4+1−5+r2 =|r|

C1C3=
5
2

5
2
≤|r−1|⇒

⎫
⎮
⎮
⎮
⎮
⎮
⎮
⎮
⎬
⎮
⎮
⎮
⎮
⎮
⎮
⎮
⎭

r≤1+
5
2

r≥
3
2
+ 5
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Answer: ___________________

C2C3= 5 ≤


















r−
3
2

⎫
⎮
⎮
⎮
⎮
⎮
⎮
⎮
⎬
⎮
⎮
⎮
⎮
⎮
⎮
⎮
⎭

r−
3
2
≥ 5

r−
3
2
≤− 5

→ → →
21.            Let→a = i + j +k,b and→c = j−k be three vectors such that→a ×b = c→ and→a . b =1 . If the

length of projection vector of the vector
→
b  on the vector→a×→c  is 𝓁 , then the value of 3l2  is

equal to _______.

Answer: 2 
Explanation: 
→
a×

→
b =c

Take Dot with→c

(
→
a×

→
b ) .→c =|→c |2=2

Projection of→b or→a×→c = l

|
→
b . (

→
a×→c )|

|→a×→c |
= l

∴ l=
2

6
⇒ l2=

4
6

3l2=2
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Answer: ___________________

22.
If
log32,log3 (2x−5),log3

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
2x−

7
2  are in an arithmetic progression, then the value of x is

equal to __________.

Answer: 3 
Explanation: 

2log3 (2x−5)= log32+log3
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
2x−

7
2

Let 2x= t

log3 (t−5)
2= log32

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
t−

7
2

(t−5)
2=2t−7

t2−12t+32=0
(t−4) (t−8)=0

⇒2x=4 or 2x=8
X=2 (Rejected)

Or x=3
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Answer: ___________________

23.           Let the domain of the functionf(x) = log4 (log5 (log3 (18x−x
2−77))) be (a, b). Then the value

of the integral

b

∫
a

sin3x

(sin3x+sin(a+b−x))

dx
 is equal to ________.

Answer: 1 
Explanation: 
For domain

log5 (log3 (18x−x2−77))>0

log3 (18x−x2−77)>1

18x−x2−77>3

x2−18x+80<0
x∈ (8,10)

⇒a=8 and b=10

I=

b

∫
a

sin3x

sin3x+sin3 (a+b−x)

dx

I=

b

∫
a

sin3x(a+b−x)

sin3x+sin3 (a+b−x)

2I= (b−a)⇒ I=
b−a
2

(∵a=8 and b=10)

I=
10−8
2

=1

24.

Let

f(x)=













sin2x −2+cos2x cos2x

2+sin2x cos2x cos2x

sin2x cos2x 1+cos2x

,x∈ [0,π]

 Then the maximum value of f(x) is
equal to _________.

Answer: 6 
Explanation: 












−2 −2 0
2 0 −1

sin2x cos21 1+cos2x

⎛
⎜
⎜
⎜
⎜
⎜

⎝

⎞
⎟
⎟
⎟
⎟
⎟

⎠

R1→R1−R2

& R2→R2−R3

−2 (cos2x)+2 (2+2cos2x+sin2x)

4+4cos2x−2 (cos2x−sin2x)

f(x)=4+2cos2x
⎯⎯⎯⎯⎯⎯⎯⎯
max=1

f(x)max=4+2=6
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Answer: ___________________

25.           Let F:[3,5]→R be a twice di�erentiable function on (3, 5) such that

F(x)=e−x
x

∫
3

(3t2+2t+4F' (t))dt
. If 

F' (4)=
αeβ−224

(eβ−4)

2 , then α+β is equal to _________.

Answer: 16 
Explanation: 
F(3)=0

exF(x)=

x

∫
3

(3t2+2t+4F' (t)) dt

exF(x)+exF' (x)=3x2+2x+4F' (x)

(ex−4)

dy
dx
+exy= (3x2+2x)

dy
dx
+

ex

(ex−4)

y=
(3x2+2x)

(ex−4)

ye
∫ ex

(ex−4)

dx
=∫ (3x2+2x)

(ex−4)

e
∫ ex

ex−4
dx
dx

y. (ex−4)=∫ (3x2+2x)dx+c

y(ex−4)=x3+x2+c

Put x=3⇒c=−36

F(x)=
(x3+x2−36)

(ex−4)

F' (x)=
(3x2+2x) (ex−4)− (x3+x2−36)ex

(ex−4)

2

F' (4)=
56(e4−4)−4nen

(e4−4)

2

=
12e4−22y

(ey−4)

2 ⇒α=12

β=4
α+β=16
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Answer: ___________________

26.
Let a plane P pass through the point (3, 7, –7) and contain the line,

x−2
−3

=
y−3
2
=

z+2
1 . If

distance of the plane P from the origin is d, then d2  is equal to _________.

Answer: 3 
Explanation: 
⎯⎯⎯
BA= (i+4j−5k)

⎯⎯⎯
BA×

→
l =→n =













i j k
−3 2 1
1 4 −5

a i+bj+ck=−14i− j (m )+k (−14)

a=1,b=1,c=1

Plane is(x−2)+ (y−3)+ (z+z)=0

x+y+z−3=0

d= 3⇒d2=3
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Answer: ___________________

27.           Let S = {1, 2, 3, 4, 5, 6, 7}. Then the number of possible functionsf :S →S such that f(m·n) =
f(m)·f(n) for everym,n∈S  andm .n∈S  is equal to______.

Answer: 490 
Explanation: 
F (mn )= f (m ) .f (n )

Putm=1f(n)= f(1) .f(n)⇒ f(1)=1

Put m=n=2

f (4)= f (2) .f (2){
f (2)=1⇒ f (4)=1
or
f (2)=2⇒ f (4)=4

put m=2,n=3

f (6)= f (2) .f (3){

when f (2)=1

f (3)=1 to 7

f (2)=2

f (3)=1 or 2 or 3

f (5), f (7) can take any value

Total|x|×7×1×7×1×7

|x|×3×1×7×1×7

=490
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Answer: ___________________

28.
If
y=y (x),y∈ [0, π

2
)

 is the solution of the di�erential equation

sec y
dy
dx
− sin (x+y)− sin (x−y)=0

, withy (0)=0 , then
5y'

⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠

π
2  is equal to _________.

Answer: 2 
Explanation: 

sec y
dy
dx
=2sinx cos y

sec 2ydy=2sinxdx

tany=−2cos x+c

c=2

tany=−2cos x+2⇒at x= π
2

tany=2

sec 2y
dy
dx
=2sinx

5
dy
dx
=2
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Answer: ___________________

29.            Letf :[0,3]→R be defined byf(x) = minx– [x],1+[x]– x where [x] is the greatest integer less
than or equal to x. Let P denote the set containing allx∈ [0,3] where f is discontinuous, and Q
denote the set containing allx∈ (0,3)  where f is not di�erentiable. Then the sum of number of
elements in P and Q is equal to _________.

Answer: 5 
Explanation: 

1−{x}=1−x;0≤x<1

Non di�erentiable at

x=
1
2
,1,

3
2
,2,

5
2
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Answer: ___________________

30.           For real numbersα and β , consider the following system of linear equations :
x+y– z=2, x+2y+αz=1,2x– y+z=β.
If the system has infinite solutions, thenα+β  isequal to ________

Answer: 5 
Explanation: 
For infinite solutions

Δ=Δ1=Δ2=Δ3=0

Δ=













1 1 −1
1 2 α
2 −1 1

=0

Δ=










3 0 0
1 2 α
2 −1 1

=0

Δ=3 (2+α )=0

⇒α=−2

Δ2=













1 2 −1
1 1 −2
2 β 1

=0

1 (1+2β )−2 (1+4)− (β−2)=0

β−7=0

β=7

∴α+β=5
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