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#1611041
Topic: Integration by Substitution

If ∫
dx

x3(1 + x6)2 / 3
= x. f(x) ⋅ (1 + x6)1 / 3 + C, then f(x) is equal to?

A −1

2x3

B −1

2x2

C −1

6x2

D 1

6x2

Hint

∫
dx

x3(1 + x6)2 / 3
⇒ ∫

dx

x7 1 +
1

x6
2 / 3 ⇒ 1 −

1

x6
1 / 3

= t 

−
d

x7
dx = dt 

⇒ −
1

6∫
dt

t2 / 3
 

−
1

6

t1 / 3

1

3 = −
1

2

1 +
1

x6
1 / 5

+ C = −
1

2

(1 + x6)1 / 3

x2
+ C = x f(x)(1 + x6)1 / 3 

f(x) = −
1

2x3
. 

Solution

∫
dx

x3(1 + x6)2 / 3
⇒ ∫

dx

x7 1 +
1

x6
2 / 3 ⇒

1 +
1

x6
1 / 3

= t 

−
6

x7 dx = dt 

⇒ −
1

6∫
dt

t2 / 3
 

−
1

6

t1 / 3

1

3 = −
1

2

1 +
1

x6
1 / 3

+ C = −
1

2

(1 + x6)1 / 3

x2
+ C = x f(x)(1 + x6)1 / 3 

f(x) = −
1

2x3
.

#1611042
Topic: Differentiation of Implicit Functions

If f(1) = 1, f ′ (1) = 3, then the value of derivative of f(f(fx))) + (f(x))2 at x = 1 is?

A 9

B 33

C 12

D 20

y = f(f(f(x)) + (f(x))2 

dy

dx
= f ′ (f(f(x)) ⋅ f ′ (f(x)) ⋅ f ′ (x) + 2f(x)f ′ (x) 

Put x = 1 ⇒ f ′ (f(f(1))) ⋅ f ′ (f(1)) ⋅ f ′ (1) + 2f(1) ⋅ f ′ (1) = 27 + 6 = 33. 

Solution

( ) ( )

( ) [( ) ]

( ) ( )

( ) [( ) ]
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y = f(f(f(x)) + (f(x))2 

dy

dx
= f ′ (f(f(x)) ⋅ f ′ (f(x)) ⋅ f ′ (x) + 2f(x)f ′ (x) 

Put x = 1 ⇒ f ′ (f(f(1))) ⋅ f ′ (f(1)) ⋅ f ′ (1) + 2f(1) ⋅ f ′ (1) = 27 + 6 = 33.

#1611044
Topic: Basic Relation Between Sides and Angles

If sides of triangle are in A.P. and the largest angle is double smallest angle then find ratio of sides.

A 3: 5 : 6

B 4: 5 : 6

C 2: 3 : 5

D 3: 4 : 5

Let a, b, c are the sides in increasing order 2b = a + c 

Let angles are 

A = θ, B = π − 3θ and C = 2θ 

Now 2sinB = sinA + sinC 

2sin3θ = sinθ + sin2θ 

2(3 − 4sin2θ) = 1 + 2cosθ 

6 − 8(1 − cos2θ) = 1 + 2cosθ 

8cos2θ − 2cosθ − 3 = 0 

(2cosθ + 1)(4cosθ − 3) = 0 

cosθ =
3

4
, cosθ = −

1

2
 (rejected) 

the ratio of sides a :  b :  c 

sinA: sinB: sinC 

sinθ : sin3θ : sin2θ 

1 : 3 − 4sin2θ : 2cosθ 

1 :
5

4
:
6

4
= 4: 5 : 6. 

Solution

Let a, b, c are the sides in increasing order 2b = a + c 

Let angles are 

A = θ, B = π − 3θ and C = 2θ 

Now 2sinB = sinA + sinC 

2sin3θ = sinθ + sin2θ 

2(3 − 4sin2θ) = 1 + 2cosθ 

6 − 8(1 − cos2θ) = 1 + 2cosθ 

8cos2θ − 2cosθ − 3 = 0 

(2cosθ + 1)(4cosθ − 3) = 0 

cosθ =
3

4
, cosθ = −

1

2
 (rejected) 

the ratio of sides a :  b :  c 

sinA: sinB: sinC 

sinθ : sin3θ : sin2θ 

1 : 3 − 4sin2θ : 2cosθ 

1 :
5

4
:
6

4
= 4: 5 : 6.

#1611094
Topic: Heights and Distances

Height of two towers are 20m and 80. Join foot of the one tower to the top of other and vice versa. Find the height of intersection point from the horizontal plane.

A 15

Subject: Mathematics | Shift 2 | 8th April 2019

Download other JEE Main Answer Keys here:https://www.toppr.com/bytes/jee-main-answer-keys/ 

Solution



3/12

B 14

C 16

D 12

Height of two towers are 20m c 80m.... 

h

y
= tanβ ⇒

h

y
=

20

x
,

h

x − y
=

80

x
⇒

hx

20
= y,

hx

80
= x − y 

hx

20
+

hx

80
= x ⇒

h

20
+

h

80
= x ⇒

h

20
+

h

80
= 1 

5h = 80 ⇒ h = 16. 

Solution

Height of two towers are 20m c 80m.... 

h

y
= tanβ ⇒

h

y
=

20

x
,

h

x − y
=

80

x
⇒

hx

20
= y,

hx

80
= x − y 

hx

20
+

hx

80
= x ⇒

h

20
+

h

80
= x ⇒

h

20
+

h

80
= 1 

5h = 80 ⇒ h = 16.

#1611104
Topic: L'Hospital's Rule

f ′ (3) + f ′ (2) = 0. Find the lim
x → 0

1 + f(3 + x) − f(3)

1 + f(2 − x) − f(2)

1

x .

A ex

B e2

C 1

D e1 / 2

lim
x → 0

1 + f(3 + x) − f(3)

1 + f(2 − x) − f(2)

1

x ⇒ e
lim

x → 0

1 + f(3 + x) − f(3) − 1 − f(2 − x) + f(2)
x(1 + f(2 − x) − f(2))  

e
lim

x → 0
f(3 + x) − f(2 − x) − (f(3) − f(2))

x(1 + f(2 − x) − f(2))
⇒ e

lim
x → 0

f ′ (3 + x) + f ′ (2 − x)

f
 

ef ′ ( 3 ) + f ( 2 ) = e0 = 1. 

Solution

lim
x → 0

1 + f(3 + x) − f(3)

1 + f(2 − x) − f(2)

1

x ⇒ e
lim

x → 0

1 + f(3 + x) − f(3) − 1 − f(2 − x) + f(2)

x(1 + f(2 − x) − f(2))  

e
lim

x → 0

f(3 + x) − f(2 − x) − (f(3) − f(2))

x(1 + f(2 − x) − f(2))
⇒ e

lim
x → 0

f ′ (3 + x) + f ′ (2 − x)

f
 

ef ′ ( 3 ) + f ( 2 ) = e0 = 1.

#1611105
Topic: ArithmeticoGgeometric Progression

20

∑
k = 1

k
1

2k
 is equal to?

A 2 −
11

219

B 1 −
11

220

( )

( ) ( )

( ) ( )
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C 2 +
11

219

D 1 +
11

220

S =
20

∑
k = 1

k

2k
 

S =
1

2
+

2

22
+

3

22
+ . . . . +

20

221
 

S

2
=

1

2
+

1

22
+

1

23
+

1

220
−

20

221
=

1

2
1 −

1

220

1

2

=
20

221
 

S = 2
1 −

1

220 −
20

220
= 2 −

22

220
= 2 −

11

219
. 

#1611106
Topic: Nature of Roots

If (1 + m2)x2 − 2(1 + 3m)x + (1 + 8m) = 0. Then numbers of value(s) of m for which this equation has no solution.

A 3

B ∞

C 2

D 1

D = 4(1 + 3m)2 − (1 + m2)(1 + 8m) 

= 4(1 + 9m2 + 6m − (1 + 8m + m2 + 8m3)) 

= 4(8m2 − 2m − 8m3) 

= − 8(4m3 − 4m2 + m) 

= − 8m(4m2 − 4m + 1) 

= − 8m(2m − 1)2 < 0 

Hence infinitely many values. 

Solution

D = 4(1 + 3m)2 − (1 + m2)(1 + 8m) 

= 4(1 + 9m2 + 6m − (1 + 8m + m2 + 8m3)) 

= 4(8m2 − 2m − 8m3) 

= − 8(4m3 − 4m2 + m) 

= − 8m(4m2 − 4m + 1) 

= − 8m(2m − 1)2 < 0 

Hence infinitely many values.

#1611107
Topic: Basics of Straight Lines

If points (h, k) (1, 2) and ( − 3, 4) lie on line L1 and points (h, k) and (4, 3) lie on L2. If L2 is perpendicular to L1, then value of 
h

k
 is?

A −
1

7

B 1

3

C 3

D 7

( )
( )

( )
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L1 : (y − 2) = −
1

2
(x − 1) = x + 2y − 5 = 0 

L2 : (y − 3) = 2(x − 4) = 2x − y − 5 = 0 

put h, k in both lines 

(h, k) = (3, 1) ⇒
h

k
= 3. 

Solution

L1 : (y − 2) = −
1

2
(x − 1) = x + 2y − 5 = 0 

L2 : (y − 3) = 2(x − 4) = 2x − y − 5 = 0 

put h, k in both lines 

(h, k) = (3, 1) ⇒
h

k
= 3.

#1611357
Topic: Chords of Ellipse

One of the focus of ellipse 
x2

a2
+

y2

b2
= 1 is 0, 5√3  and difference in lengths of major and minor axis is 10 units. Then length of latus rectum is?

A 3

B 5

C 10

D 15

be = 5√3 ⇒ b2e2 = 75 

b2 − a2 = 75 

(b − a)(b + a) = 75 

b + a = 15 

b = 10, a = 5 

LR = 2 ×
a2

b
=

2 × 25

10
= 5. 

#1611361
Topic: Tangent

The tangent of parabola y2 = 4x at the point where it cut the circle x2 + y2 = 5. Which of the following point satisfies the equation of tangent.

A (7, 5)

B (3, 4)

C (2, 2)

D ( − 3, − 4)

( )
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x2 + 4x − 5 = 0 

(x + 5)(x − 1) = 0 

x = − 5 and x = 1 

required point in quadrant first is (1, 2) 

required equation is x − y + 1 = 0 and now check option. 

#1611365
Topic: Concurrent and Family of Lines

If points P(3, 2, 1), R(4, y, z), 4Q(2, − 1, 3) lie on the same line, then distance of point R from origin is?

A √21

B 2√20

C √42

D √31

PQ:
x − 3

1
=

y − 2

3
=

z − 1

−2
 

R and PQ 

4 − 3

1
=

y − 2

3
=

z − 1

−2
 

R(4, 5, − 1) 

∴ OR = √16 + 25 + 1 = √42. 

#1611388
Topic: Euler Form of Complex Number

The value of (1 + iz + z5 + z8)9 when z =
√3 + i

2
 is?

A 0

B −1

C −i

D ( − 1 − i)9

1 + ei
π

2 ei
π

6
+ ei

5π

6
+ ei

4π

6
9
 

1 + ei
2π

3
+ ei

5π

6
+ ei

4π

3
9
 

1 −
1

2
+ √3

2
i − √3

2
+

i

2
−

1

2
−

i√3

2

9
 

−√3 + i

2

9
= ei

5π

6
9

= ei
15π

2
= − i. 

#1611391
Topic: Properties of Determinants

( )
( )
( )
( ) ( )
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If A =

1 1 1

 2 b c

4 b2 c2  and | A | ∈ [2, 16]. 2, b, c are in A.P. the range of c is?

A [2, 4]

B [2 + 21 / 3, 4]

C [3, 2 + 21 / 3]

D [4, 6]

1 1 1

2 b c

4 b2 c2 =

1 0 0

2 (b − 2) (c − 2)

4 (b2 − 4) (c2 − 4) =

(b − 2) (c − 2)

(b2 − 4) (c2 − 4)  

= (b − 2)(c − 2)
1 1

(b + 2) (c + 2)  

| A | = (b − 2)(c − 2)(c − b) 

2, b, c are in A.P. 

2, 2 + d, 2 + 2d 

| A | = d(2d)d = 2d3 ∈ [2, 16] ⇒ d3 ∈ [1, 8] ⇒ d ∈ [1, 2] ⇒ 2d ∈ [2, 4] 

2 + 2d ∈ [4, 6]. 

#1611393
Topic: Permutations

The number of 4 digit numbers that can be formed using digits 0, 1, 2, 3, 4, 5(repetition allowed) which are greater than 4321 is?

A 306

B 310

C 288

D 280

Total ways = 4 + 18 + 72 + 216 = 94 + 216 = 310.

#1611394
Topic: Probability Distribution

A coin is rolled n times. If the probability of getting head at least once is greater than 90% then the minimum value of n is?

A 4

B 3

C 5

D 6

| |

| | | | | |

| |
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1 −
1

2n
>

9

10
⇒

1

10
>

1

2n
⇒ 2n > 10 

∴  minimum value of n is 4. 

#1611399
Topic: Area of Bounded Regions

Let f(x, y) = {(x, y) : y2 ≤ 4x, 0 ≤ x ≤ λ} and s(λ) is area such that 
S(λ)

S(4)
=

2

5
. Find the value of λ.

A
4

4

25
1 / 3

B
4

2

25
1 / 3

C
2

4

25
1 / 3

D
2

2

25
1 / 3

y2 = 4x 

S(I) =
2∫λ02√xdx =

4x3 / 2

3/2

λ

0
=

8

3
λ3 / 2 

S(λ)

S(4)
=

2

5
 ⇒

λ3 / 2

43 / 2
=

2

5
 

λ = 4
2

5
2 / 3

= 4
4

25
1 / 3

. 

#1611400
Topic: Variance and Standard Deviation

The marks of a student in 6 tests are 41, 45, 54, 57, 43 and x. If the mean marks of these tests is 48, then standard deviation of these tests is?

A 10

√3

B 10

√2

C 10

3

D 20

3

41 + 45 + 54 + 57 + 43 + x

6
= 48 ⇒ x = 48 

σ2 + 482 =
1

6
(412 + 452 + 542 + 572 + 432 + 482) 

σ2 =
14024

6
− 2304 =

7012

3
− 2013 =

7012 − 6912

3
=

100

3
 

σ =
10

√3
. 

#1611423
Topic: Maxima and Minima

The height of the cylinder of maximum volume which can be inscribed in a sphere of radius 3cm is?

( )
( )
( )
( )

]

( ) ( )
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A √3

B 2√3

C 2√3

3

D 3√2

h = 2(3cosθ) 

r = 3sinθ 

v = πr2h 

= π9sin2θ ⋅ 6cosθ 

V = 54πsin2θcosθ 

dv

dθ
= 0 

⇒ 2sinθcosθ − sin3θ = 0 

⇒ 2s(1 − s2) − s3 = 0 

⇒ 2s − 2s3 − s3 = 0 

⇒ 2s − 3s3 = 0 

⇒ s = 0 or 2 − 3s2 = 0 

s = ±
2

3
 

∴ cosθ = 1 −
2

3 =
1

√3
 

h = 6

1

√3  

h = 2√3. 

#1611460
Topic: Applications on Geometrical Figures

The area of triangle formed by tangent and normal at point (√3, 1) of the curve x2 + y2 = 4 and x-axis is?

A 4

√3

B 2

√3

C 8

√3

D 5

√3

√
√

( )
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Slope of OP =
1

√3
, slope of PQ = − √3 

y − 1 = − √3(x − √3) = − √3x + 3 

⇒ √3x + y = 4 and Q

4

√3
, 0  

ΔOPQ =
2

√3
. 

#1611469
Topic: Applications on Geometrical Figures

If the slope of tangent at point (x, y) of curve y = f(x) is given by 
2y

x2
. If this curve passes through the centre of the circle x2 + y2 − 2x − 2y = 0. Then the curve is?

A xln(y) = 2(x − 1)

B x2ln(y) = 2(x − 1)

C x2ln(y) = (x − 1)

D xln(y) = (x − 1)

dy

dx
=

2y

x2
⇒ lny = −

2

x
+ lnC 

passes through (1, 1) 

0 =
−2

1
+ lnC, lnC = 2 

lny = −
2

x
+ 2 

xln(y) = 2(x − 1). 

#1611476
Topic: Truth Tables

Which of the following is not a tautology?

A p → (p ∨ q)

B (p ∧ q) → p

C (p ∨ q) → (p ∧ ( ∼ q))

D (p ∨ ∼ p)

( )
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(1) p → (p ∨ q) 

∼ p ∨ (p ∨ q) = t 

(2) ∼ (p ∧ q) ∨ P 

( ∼ p ∨ ∼ q) ∨ p = t 

(3) ∼ (p ∨ q) ∨ (p ∧ ∼ q) 

= ( ∼ p ∧ ∼ q) ∨ (p ∧ ∼ q) 

= ( ∼ p ∨ p) ∧ ∼ q 

= t ∧ ∼ q =∼ q ≠ t 

(4) 

Alter: 

(a)

p q p ∨ q p → p ∨ q

T T T T

T F T T

F T T T

F F F T

(b)

p q p ∨ q p → p ∨ q

T T T T

T F F T

F T F T

F F F T

(c)

p q p ∨ q ∼ q p ∧ ∼ q p ∨ q → p ∧ ( ∼ q)

T T T F F F

T F F T T T

F T F F F T

F F F T F T

 

#1611483
Topic: Common Roots

If a, b, c are in G.P. and the equations ax2 + 2bx + c = 0 = 0 and dx2 + 2ex + f = 0 have a common root. Then?

A d, e, f are in G.P.

B d, e, f are in A.P.

C a

d
,

b

e
,

c

f
 are in A.P.

D a

d
,

b

e
,

c

f
 are in H.P.
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b2 = ac 

roots of ax2 + 2bx + c = 0 are equal i.e., −
b

a
 

d −
b

a
2

+ 2e −
b

a + f = 0 

db2 − 2bea + fa2 = 0 

dc − 2eb + fa = 0 

divide by ac 

dc

ac
−

2eb

b2
+

fa

ac
= 0 

⇒
d

a
−

2eb

b2
+

fa

ac
= 0 

⇒
d

a
−

2e

b
+

f

c
= 0 

d

a
,

e

b
,

f

c
 are in A.P. 

#1611488
Topic: Discontinuity of a Function

f(x) is defined as f(x) =

| x | + [x] −1 < x < 1

x + | x | 1 ≤ x < 2

| x | + [x] 2 ≤ x < 3
 then the number of points of discontinuity of f(x) is?

A 2

B 3

C 0

D More than 4

Interval f(x) =

x ∈ [ − 1, 0) ⇒ ( − x − 1)

x ∈ [0, 1) ⇒ x

x ∈ [1, 2) ⇒ 2x

x ∈ [2, 3) ⇒ x + 2
 at x = 0, 1 

f(x) is discontinuous. 

#1611490
Topic: Plane

Equation of plane passing through line of intersection of planes x + y + z = 1 and 2x + 3y + z = 5 and perpendicular to the plane x − y − z = 0 is?

A →
r ⋅ (ĵ − k̂) + 3 = 0

B →
r ⋅ (j − k̂) − 3 = 0

C →
r ⋅ (î + k̂) + 2 = 0

D →
r ⋅ (î + k̂) − 2 = 0

Let the plane is x(1 + 2λ) + y(1 + 3λ) + z(1 + λ) = 1 + 5λ 

Now 1 + 2λ − 1 − 3λ − 1 − λ = 0 

λ = −
1

2
 

Equation of Plane y − z = 3. 

( ) ( )

{

{
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