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#1612007
Topic: Special Functions

Let f(x) satisfy the relation f(x + y) = f(x). f(y) for all x, y ∈  N and f(1) = 2, 
20

∑
k = 1

f(a + k) = 16(220 − 1) then value of a is?

A 1

B 2

C 3

D 4

f(1) = 2 & f(x + y) = f(x).  f(y)∀x, y, ∈ N. 

Now, f(n) = f(n − 1 + 1) = f(n − 1). f(1) 

= f(n − 2). f2(1) 

= f(n − 3). f3(1) 

. 

. 

. 

= (f(1))n 

Hence f(n) = 2n∀n ∈ N 

Given f(a + 1) + f(a + 2) + . . . . . + f(a + 20) 

= 2a + 1 + 2a + 2 + . . . + 2a + 20 

= 2a + 1(220 − 1) ⇒ a = 3. 

#1612066
Topic: Properties of Definite Integral

∫
π

20

sin3x

sinx + cosx
dx is equal to?

A π

4
−

1

4

B π

4
+

1

4

C π

4
+

1

2

D π

4
−

1

2

I = ∫π / 2
0

sin3x

sinx + cosx
dx 

I = ∫π / 4
0

sin3x + cos3x

sinx + cosx
dx 

I = ∫π / 4
0

(1 − sinxcosx)dx 

I =
π

4
+

1

4
(cos2x)

π
40

 

I =
π

4
−

1

4
. 

#1612071
Topic: Trigonometric Ratios of Any Angle

cos210o + cos250o − cos10ocos50o is equal to?

A 3

2

B 3

4

C 3

2
(cos20o + 1)
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D 3

4
(cos20o + 1)

cos210o + cos250o − cos10ocos50o 

=
1

2
{1 + cos20o + 1 + cos100o − cos60o − cos40o} 

=
1

2
[
3

2
+ 2cos60ocos40o − cos40o] =

1

2
×

3

2
=

3

4
. 

#1612077
Topic: Combination

A committee of 11 person is to be made from 8 male and 5 female where m is number of ways of selecting at least 6 male and n is the number of ways of selecting at least 3

female, then?

A m = n = 78

B m = n = 68

C m + n = 68

D m − n = 8

Atleast 6 men

M W

6 5

7 4

8 3

So, m = 8C6 ⋅ 5C5 + 8C7 ⋅ 5C4 + 8C8 ⋅ 5C3 

= 28 + 40 + 10 = 78

M W

8 3

7 4

6 5

So n = 5C3 × 8C8 + 5C4 ⋅ 8C7 + 5C5 ⋅ C
6 = 10 + 40 + 28 = 78. 

#1612090
Topic: Integration by Substitution

∫sec
2

3
xcosec

4

3
xdx is equal to?

A 3tan
1

3
x + c

B −3cot
1

3
x + c

C −3tan
1

3
x + c

D 3

4 cot −
1

3
x + c

I = ∫ (secx)2 / 3 ⋅ (cosecx)4 / 3dx 

= ∫
1

(sinx)4 / 3 ⋅ (cosx)2 / 3
dx 

Multiplying numerator and denominator by cosec2x, we get 

I = ∫
cosec2x

(cotx)2 / 3
dx 

Let cotx = t3 

⇒ cosec2xdx = − 3t2dt 

Hence I = − 3∫
t2dt

t2
= − 3t + C = − 3(cotx)1 / 3 + C. 
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#1612101
Topic: Normal

If y = mx + 7√3 is normal to x
2

18
−

y2

24
= 1 then the value of m can be?

A 2

√5

B 4

√5

C 1

√5

D 2

√3

7√3 =
42m

√24 − 18m2 ⇒ √3 =
√6m

√4 − 3m2
⇒ 4 − 3m2 = 2m2 

m =
2

√5
. 

#1612114
Topic: Inverse of a Matrix

Let 
1 1

0 1

1 2

0 1

1 3

0 1 .
1 n − 1

0 1 =
1 78

0 1  

If A =
1 n

0 1  then A − 1 = ?  

A 1 12

0 1

B 1 −13

0 1

C 1 −12

0 1

D 1 0

−13 1

1 1

0 1

1 2

0 1

1 3

0 1 . .
1 n − 1

0 1 =
1 78

0 1  

⇒
n(n − 1)

2
= 78 ⇒ n = 13 

A =
1 13

0 1  

so A − 1 =
1 −13

0 1 . 

#1612139
Topic: Multiplication Theorem

Probability of hitting a target independently of 4 persons are 
1

2
,

1

3
,

1

4
,

1

8
. Then the probability that target is hit, is?

A 1

192

B 5

192

C 25

32

D 7

32

[ ][ ][ ] [ ] [ ]
[ ]

[ ]

[ ]

[ ]

[ ]

[ ][ ][ ] [ ] [ ]

[ ]
[ ]
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P(H) = 1 − P(Not Hitting) 

= 1 −
1

2
⋅

2

3
⋅

3

4
⋅

7

8
=

25

32
. 

#1612142
Topic: Trigonometric Equations

Let θ ∈ [ − 2π, 2π] and 2cos2θ + 3sinθ = 0 then sum of all solutions is?

A 2π

B 3π

C π

D π

3

2cos2θ + 3sinθ = 0 

⇒ 2sin2θ − 3sinθ − 2 = 0 

⇒ (sinθ − 2)(2sinθ + 1) = 0 

⇒ sinθ = −
1

2
 

⇒ θ = −
π

6
, −

5π

6
,

7π

6
,

11π

6
 

Hence sum = 2π. 

#1612145
Topic: Variance and Standard Deviation

Standard deviation of four observations −1, 0, 1 and k is √5 then k will be?

A 2√6

B 1

C 2

D √6

σ2 = ∑ x2
i

n
−

∑ xi

n

2

 

⇒ 5 =
1 + 0 + 1 + k2

4
−

−1 + 0 + 1 + k

4
2
 

⇒ 5 = k2 + 2

4
= k2

16
 

⇒ 80 = 4k2 + 8 − k2 

⇒ 72 = 3k2 

⇒ k = 2√6. 

#1612149
Topic: Continuity of a Function

Let f(x) =

√2cosx − 1

cotx − 1
x ≠

π

4

k x =
π

4
 Find k for which f(x) is continuous. 

A −
1

2

( )
( )

{
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B 1

3

C 1

2

D 1

Since f(x) is continuous at x = π/4 

lim

x →
π
4

f(x) = f
π

4 ⇒ k =
lim

x →
π
4

√2cosx − 1

cotx − 1
 

k =
lim

x →
π

4

−√2sinx

cosec2x
=

1

2
. 

#1612151
Topic: Bernoulli's Differential Equation

Let y(x) satisfying the differential equation x
dy

dx
+ 2y = x2, given y(1) = 1 then y(x) = ?

A x2

4
−

3

4x2

B x3

4
+

3

4x2

C x2

4
+

3

4x

D x2

4
+

3

4x2

xdy

dx
+ 2y = x2 

⇒
dy

dx
+

2y

x
= x 

I.F. = e∫ 2

x
dx = x2 

y ⋅ x2 = ∫x3dx 

yx2 =
x4

4
+ C 

1 =
1

4
+ C 

⇒ C =
3

4
 

y =
x2

4
+

3

4x2
. 

#1612154
Topic: Continuity and Differentiability

Let f(x) = 15 − | x − 10 |  and g(x) = f(f(x)) then g(x) is non differentiable is?

A {5, 10, 15}

B {5, 10, 15, 20}

C {10}

D {5, 15}

( )
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g(x) = f(15 − | x − 10 | ) 

= 15 − | 15 − | x − 10 | − 10 | = 15 − | 5 − | x − 10 | |  

=
15 − | x − 5 | x < 10

15 − | 15 − x | 10 < x  

=

10 + x x < 5

20 − x 5 < x < 10

x 10 < x < 15

30 − x 15 < x
 

not differentiable at 5, 10, 15. 

#1612166
Topic: Area of Bounded Regions

Find area bounded by the curves x2 ≤ y ≤ x + 2.

A 11

2

B 7

2

C 9

2

D 5

2

x2 ≤ y ≤ x + 2 

x2 = x + 2 

⇒ x = − 1 or 2 

Hence required area = ∫2
− 1(x + 2 − x2)dx 

=
x2

2
+ 2x −

x3

3

2

− 1
= 2 + 4 −

8

3 −
1

2
− 2 +

1

3 =
10

3
+

7

6
=

27

6
=

9

2
. 

#1612167
Topic: Multinomial Expansion for Any Real Index

In the expansion of 
2

x
+ xlog8x 6

 if T4 = 20 × 87 then value of x is?

A 8
1

2

B 82

C 83

D 84

{

{

| ( ) ( )

( )
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2

x
+ xlog8x 6

 

T4 = 6C3 ⋅
2

x
3
⋅ xlog8x 3

= 20 × 87 

⇒
2

x
⋅ xlog8x = 27 ⇒ xlog8x

x
= 26 = 82 

Taking logarithms on both sides to the base 8, we get 

(log8x)2 = 2 + (log8x) 

⇒ log8x = 2 or −1 

⇒ x = 82 or 
1

8
. 

#1612169
Topic: Roots and Coefficients

If one root of the quadratic equation x2 + px + q = 0 is 2 − √3; where p, q ∈  Q. Then which of the following is true?

A p2 − 4q + 12 = 0

B p2 − 4q − 12 = 0

C q2 − 4p + 12 = 0

D q2 − 4p − 12 = 0

Since p, q ∈  Q 

⇒  other root is 2 + √3 

Hence p = 4 and q = 1 

Hence p2 − 4q − 12 = 0. 

#1612172
Topic: Functions

Let the function f(x) defined on f : R − { − 1, 1} → A and f(x) =
x2

1 − x2
. Find A such that f(x) is surjective.

A R − [ − 1, 0)

B R − [ − 1, 1)

C R − [ − 1, 2)

D R − [0, 1)

f(x) =
x2

1 − x2
= y(2ay) 

⇒ x2y − yx2 ⇒ x2 =
y

1 + y
≥ 0 

⇒ y ∈ ( − ∞, − 1) ∪ [0, ∞] 

Hence set A should be R − [ − 1, 0]. 

#1612176
Topic: Determinants

If α, β are the roots of x2 + x + 1 = 0 then 

y + 1 β α
β y + α 1

α 1 y + β = ?

A y2 − 1

B y(y2 − 1)

( )
( ) ( )

| |
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C y2 − y

D y3

⇒ α + β − 1 & αβ = 1

Now R1 → R1 + R2 + R3 gives 

y y y

β y + α 1

α 1 y + β
 

c2 → c2 − c1, c3 → c3 − c1 gives 

y 0 0

β y + α + β 1 − β
α 1 − α y + β − α = y{{y2 − (α − β)2} − ( ↑ − α)(1 − β)}. 

⇒ y[y2 − ((α + β)2 − 4αβ) − 3] ⇒ y[y2 + 3 − 3] = y3. 

#1612178
Topic: Equation of Line in Parametric Form

If a line is passing through P(2, 3) which intersects the line x + y = 7 at a distance of four units from P. Then the slope of line is?

A 1 − √7

1 + √7

B √7 − 1

√7 + 1

C 1 − √5

1 + √5

D √5 − 1

√5 + 1

| tanθ | =
1

√7
=

m − 1

1 + m  

taking +  sign 1 + m = m√7 − √7 ⇒ m =
√7 + 1

√7 − 1
 

taking −  sign 1 + m = √7 − √7m ⇒ m =
√7 − 1

√7 + 1
. 

#1612179
Topic: Tangent and Secant

Find the locus of mid-point of the portion of tangent intercepted between coordinate axes to the circle x2 + y2 = 1.

A x2 + y2 − 4x2y2 = 0

B x2 + y2 − 2xy = 0

C x2 + y2 − 2x2y2 = 0

D x2 + y2 − 16x2y2 = 0

| |

| |

| |
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Let equation of tangent to the given circle be xcosθ + ysinθ = 1 

The line meets x-axis at (secθ, 0) & y-axis at (0, cosecθ). If P(h, k) is the mid-point of this segment. 

⇒ 2h = secθ & 2k = cosecθ 

⇒
1

x2
+

1

y2
= 4 

⇒ x2 + y2 − 4x2y2 = 0.

#1612180
Topic: Arithmetic Progression

Let a1, a2, . . . . . . a50 are non constant terms of an A.P. and sum of n terms is given by Sn = 50n + (n)(n − 7)
A

2
, then ordered pair (d, a50) is?(where d is the common difference)

A (A, 45A)

B (A, 50 + 46A)

C (2A, 46A)

D (2A, 50 + 49A)

Sn = 50n + (n)(n − 7)
A

2
 

an = Sn − Sn − 1 = (n − 4)A + 50 

⇒ d = A 

a50 = 46A + 50. 

#1612181
Topic: Chords of Parabola

One end point of a focal chord of a parabola y2 = 16x is (1, 4). The length of focal chord is?

A 24

B 25

C 20

D 22

Slope 
4 − 0

1 − 4
=

−4

3
= tanα 

L = 4acosec2α = 16 ×
25

16
= 25. 

#1612182
Topic: Truth Tables

Find the negation of pv( ∼ p ∧ q).

A ∼ p ∧ ∼ q

B ∼ p ∨ ∼ q

C p ∼ q

D p ∧ q

p ∨ ( ∼ p ∧ q) ≡ (p ∨ ∼ p) ∧ (p ∨ q) ≡ p ∨ q 

Hence ∼ (p ∨ q) ≡ ( ∼ p ∧ ∼ q). 
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#1612183
Topic: Applications on Geometrical Figures

A curve f(x) = x3 + ax − b pass through P(1, − 5) and tangent to f(x) at point P is perpendicular to x − y + 5 = 0 then which of the following point will lie on curve?

A (2, − 2)

B (2, − 1)

C (2, − 1)

D ( − 2, 2)

f(x) = x3 + ax − b 

It passes through (1, − 5) & f ′ (1) = − 1 

Hence −5 = 1 + a − b ⇒ a − b = − 6 

f ′ (x) = 3x2 + a ⇒ − 1 = 3 + a ⇒ a = − 4 Hence b = 2 

So, f(x) = x3 − 4x − 2 ⇒ (2, − 2) lies on it. 

#1612184
Topic: Plane

A plane passes through the point (0, − 1, 0) and (0, 0, 1) and makes an angle of 
π

4
 with the plane y − z = 0 then the point which satisfies the desired plane is?

A (√2, − 1, 4)

B (√2, 1, 2)

C (√2, 1, 4)

D (√2, 2, 4)

ax + by + cz = 1, −b = 1, c = 1 

ax − y + z = 1 

1

√2
= cos

π

4
=

−1 − 1

√2√a2 + 2
 

⇒ a2 + 2 = 4 ⇒ a = − √2 

⇒  Plane is −√2x − y + z = 1 

Clearly (√2, 1, 4) satisfy the plane. 

#1612185
Topic: Maxima and Minima

Let f(x) be a non-zero polynomial of degree 4. Extreme points of f(x) are 0, − 1, 1. If f(k) = f(0) then?

A k has one rational & two irrational roots

B k has four rational roots

C k has four irrational roots

D k has three irrational roots

Let f ′ (x) = λx(x2 − 1) ⇒ f(x) = λ
x4

4
− x2

2 + C 

Now f(0) = f(k) ⇒ k4

4
− k2

2
= 0 ⇒ k = 0 or ±√2 

Hence (1). 

#1612186
Topic: Plane

( )
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Consider a plane x + 2y + 3z = 15 and a line 
x − 1

2
=

y + 1

3
=

z − 2

4
 then find the distance of origin from point of intersection of line and plane.

A 1

2

B 9

2

C 5

2

D 4

Let 
x − 1

2
=

y + 1

3
=

z − 2

4
= λ ⇒ x = 2λ + 1, y = 3λ − 1, z = 4λ + 2 

Now substitution in x + 2y + 3z = 15 

⇒ (2λ + 1) + 2(3λ − 1) + 3(4λ + 2) = 15 

⇒ 2λ + 1 + 6λ − 2 + 12λ + 6 = 15 ⇒ 20λ + 5 = 15 ⇒ λ =
1

2
 

Hence point of intersection is (2,
1

2
, 4) 

Hence distance from origin is 4 +
1

4
+ 16 =

81

4 =
9

2
. 

#1612187
Topic: Basic Geometry in Argand Plane

If S =
α + i

α − i
; α ∈ R  then the S lies on?

A A circle with radius = √2

B A straight line with slope = − 1

C A straight line with slope = 1

D A circle with radius = 1

x + iy =
(α + i)2

α2 + 1
 

=
α2 − 1 + 2αi

α2 + 1
 

x =
α2 − 1

α2 + 1
 & y =

2α

α2 + 1
 

x2 + y2 =
(α2 − 1)2 + 4α2

(α2 + 1)2
 

x2 + y2 = 1. 

#1612188
Topic: Applications of Vector Product

Let →
α = 3î + ĵ,

→
β = 2î − ĵ + 3k̂ and →

β =
→
β1

−
→
β2

, such that →
β1

 is parallel to →
α and →

β2
 is perpendicular to →

α. Find →
β1

×
→
β2

.

A 1

2
(3î − 9ĵ + 8k̂)

B 1

2
(î − 3ĵ + 4k̂)

C 1

2
( − 3î + 9ĵ + 10k̂)

D 3

2
(3î + 9ĵ + 10k̂)

√ √

{ }

Subject: Mathematics | 9th April 2019 | Shift 1

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

Solution

Solution



12/12

→
β1

=

→
α ⋅

→
β

| →
α | 2

→
α =

5

10
→
α =

→
α
2

=
3

2 î +
1

2 ĵ 

→
β2

=
→
β1

− →
β = ( −

1

2 î +
3

2 ĵ − 3k̂) 

→
β1

×
→
β2

=
1

2
( − 3î + 9ĵ + 10k̂). 
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