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Solution

MATHS

JEE main - Mathematics

MATHS (Section-A)

1. (a)   
Explanation:
Since, domain of  is 

, where a < b 
 The domain of  is 

2. 
(d)   
Explanation:

3. (a) 1680  
Explanation:
There are letters of different kinds in the given word, namely, M, A, T, H, E, I, C, S. 

Number of ways to choose 4 letters from 8 = 8C4 = 70 

These 4 letters can be arranged in 4P = 24 ways 
 Required number of words = 70  24 = 1680

4. 
(b) 3  
Explanation:

S =  

=  

=  

S =  

We have to expand in decreasing powers of x.
 S =  +  + ... 

First three terms form an A.P. 

=  and  from an A.P. 

  =   

 1 +  = n 
 (n - 1)(n - 8) = 0 

n  1 (  there are at least 3 term) 
 n = 8 

 S =  

  = K; where K  I 
Now of such values of r ranging from 0 to 8 are: 0, 4 and 8 

 There will be three such terms. 
Hence, the answer is 3.

(−∞, 4) ∪ (5, ∞)

1

(x−a)(x−b)√

(−∞,a) ∪ (b, ∞)

⇒ 1

(x−4)(x−5)√

(−∞, 4) ∪ (5, ∞)

, −2
–

√ π

4

, −2
–

√ π

4

⇒ ×

( + )x1/2 1

2x1/4

n

⋅ ⋅∑n Cr ( )x1/2 n−r
( )1

2x1/4

r

⋅ ⋅ ⋅∑n Cr ( )1
2

r
x(n−r)/2 x−r/4

∑
r=0

n
nCr( )1

2

P
x(2n−3r)/4

∴ +nC0( )1
2

0
xn/2 nC1( )1

2

1
x(2n−3)/4 nC2( )1

2

2
x(2n−6)/4

, ( )nC0
nC1

1
2

nC2( )1
2

2

⇒ +nC0
nC2( )1

2

2
2 ( ) ⋅nC1

1
2

⇒ ×
n(n−1)

2
1
4

⇒

≠ ∵

⇒

∴ ∑
r=0

8
8Cr( )1

2

2
x4−3r/4

⇒ 4 − 3r
4 ∈

∴
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5. 

(c) a2, b2, c2 are in G.P.  
Explanation:
Given that, a, b, c are in G.P. 

 = r ...[r : Common ratio] 

 = r2 

 a2, b2, c2 are in G.P.

6. 
(d) 0  
Explanation:

xy = ex - y 
Taking log on both sides, we get 
y log x = x - y 

 y(1 + logx) = x 
 y =  

Differentiating with respect to x, we get 

 

 y' =  

 y' (1) = 0

7. 
(b) 0  
Explanation:
Since, the function have extreme value at x = 1 and x = 2 

 f'(x) = 0 at x = 1 and x = 2 
 f'(1) = 0 and f'(2) = 0 

Also, it is given that, 

 = 3 

 1 +  = 3 

 = 2 

 f(x) will be of the form ax4 + bx3 + 2x2 [  f(x) is four degree polynomial] 

Let f(x) = ax4 + bx3 + 2x2 

 f'(x) = 4ax3 + 3bx2 + 4x 
 f'(1) = 4a + 3b + 4 = 0 ...(i) 

and f'(2) = 32a + 12b + 8 = 0 
 8a + 3b + 2 =0 ...(ii) 

On solving Eqs. (i) and (ii),  
We get  

 f(x) =  - 2x3 + 2x2 
 f(2) = 8 - 16 + 8 = 0

8. 
(d)   
Explanation:

 

 

⇒ =b
a

c

b

⇒ =b2

a2
c2

b2

⇒

⇔

⇒ x

1+log x

=
dy

dx

(1+log x)−x( )1
x

(1+log x)2

⇔
log x

(1+log x)2

⇒

∴

⇒

[1 + ]lim
x→0

f(x)

x2

⇒ lim
x→0

f(x)

x2

⇒ lim
x→0

f(x)

x2

⇒ ∵

⇒

⇒

⇒

a = , b = −21
2

∴
x4

2

⇒

e /4x2

= dtI1 ∫ x

0 et(x−t)

t(x − t) = − [ − tx]t2 = − [ − ] = −(t − )x
2

2 x2

4
x2

4
(t − )x

2

2
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2t - x = y 

 

 

 

9. 

(b) 2(x2 + y2) = 4x + 3y  
Explanation:

2(x2 + y2) = 4x + 3y

10. (a) 1  
Explanation:
1

11. 
(c) -128  
Explanation:
y = mx + 4 ...(i) 

Tangent of y2 = 4x is 

 ...(ii) [  Equation of tangent of y2 = 4 ax is ] 
From (i) and (ii) 

 
So, the line  is also tangent to the parabola 

x2 = 2by, so solve both equations. 

 

 2x2 - bx - 16b = 0 
 D = 0 [For tangent] 

 b2 - 4  2  (-16b) = 0 

 b2 + 32  4b = 0 
b = -128, b = 0 (not possible)

12. 
(d)  - 2  
Explanation:

 + 2y tan x = 2 sin x 

I.F =  = sec2 x 
The solution of the differential equation is 
y  I.F. =  2 sin x dx + C 

 x dx + C 

 y sec2 x = 2 sec x + C ...(i) 
When x = , y = 0; then C = -4 

 From (i), y sec2 x = 2 sec x - 4 

 =  - 2

= dtI1 ∫
x

0 e
−x2

4
(t− )x

2

2

= dt;e
x2

4 ∫
x

0 e
−

(2t−x)2

4

⇒ dt =
dy

2

= dye /4x2

2
∫ x

−x
e

−
y2

4

= dt = ⋅I1 e
x2

4 ∫ x

0 e
−

t2

4 e
x2

4 I2

=
I1

I2
e

x2

4

⇒ y = mx + 1
m

∵ y = mx + a
m

4 = ⇒ m =1
m

1
4

y = x + 41
4

= 2b( )x2 x+16
4

⇒

⇒

⇒ × ×

⇒ ×

2
–

√

dy

dx

e∫ 2 tanxdx

× ∫ I.F ⋅ ×

⇒ y ⋅ x = ∫ 2 sinx ⋅sec2 sec2

⇒
π

3

∴

⇒ y = ⇒ y( )2 sec x−4

xsec2

π

4
2–√
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13. (a) 6x + 4y + 3z = 36  
Explanation:
Let A = (a, 0, 0), B = (0, b, 0), C = (0, 0, c), then the centroid of ABC is 

 = (2, 3, 4) 
 (a, b, c) = (6, 9, 12) 
 The equation of the required plane is 

 = 1 
 6x + 4y + 3z = 36

14. 
(c) -25  
Explanation:

 
 

 ...(i)

 

(i)   
 

 

 ...  
 

= -5  1  5 = -25

15. 

(d)   
Explanation:

 = 6,  = 9, n1 = n2 = 10 

 

d1 =  = 6 -  

d2 =  = 9  

 [64 +  + 144 + ] 
=  [208 + ] = [425] 

16. (a)   
Explanation:
P(A  B) = P(A) P (B | A) 

  =  

P(A | B) =  

 P(B) = 

17. 
(d)   
Explanation:
Since,  

,  
,  

Now,  

△

( , , )a

3
b

3
c

3

⇒

⇒

+ +x

6

y

9
z

12

⇔

( × ) × ( + 2 )a⃗  b ⃗  a⃗  b̄

= {( + 2 ) ⋅ } − {( + 2 ) ⋅ }a⃗  b ⃗  a⃗  b ⃗  a⃗  b ⃗  b ⃗  ā

= {| + 2 ⋅ } − { ⋅ + 2| }a⃗ |2 b ⃗  ā b ⃗  a⃗  b ⃗  b ⃗ |2 a⃗ 

⋅ = ⋅ = − = 0a⃗  b ⃗  b ⃗  a⃗  2√

3√

2√

3√

⇒ ( × ) × ( + 2 )a⃗  b ⃗  a⃗  b ⃗  = | − 2|a⃗ |2b ⃗  b ⃗ |2a⃗ 

(2 − ) ⋅ [( × ) × ( + 2 )]a⃗  b ⃗  a⃗  b ⃗  a⃗  b ⃗ 

= (2 − ) ⋅ (| − 2| )a⃗  b ⃗  a⃗ |2b ⃗  b ⃗ |2a⃗ 

= −4| ( ⋅ ) − | ( ⋅ )b ⃗ |2 a⃗  a⃗  a⃗ |2 b ⃗  b ⃗  [∵ ⋅ = ⋅ = 0]a⃗  b ⃗  b ⃗  a⃗ 

= −5| |a⃗ |2 b ⃗ |2

× ×

5 17√

2

x̄1 x̄2

= = =x̄
+n1x̄1 n2x̄2

+n1 n2

10(6+9)

20
15
2

−x̄1 x̄ = −15
2

3
2

−x̄2 x̄ − =15

2

3

2

=σ2 10
20

9
4

9
4

1
2

9
2

1
4

=
5 17√

2

1
3

∩

⇒ P (A ∩ B) × =1
4

2
3

1
6

⇒ = ×
P(A∩B)

P(B)
1
2

1
6

1
P(B)

⇒ 1
3

1
16

sin( ) = cos( − )π

22
π

2
π

22
= cos = − cos5π

11
16π
11

sin = cos3π

22
4π
11

sin = cos = − cos5π

22

3π

11

8π

11

sin = cos7π
22

2π
11 sin = cos9π

11
π

11

2 sin ⋅ sin ⋅π

22
3π
22

sin ⋅ sin ⋅ sin5π
22

7π
22

9π
22
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18. 

(d)  
Explanation:

19. 
(d) 1  Q  
Explanation:
1  Q

20. 

(c)   

Explanation:
Given 

 

,  

 

...... ....... ......... and so on. 

 

 

 

Since, both matrices are equal, so equating corresponding element, we get 

 = 78  n (n - 1) = 156 
= 13  12 = 13 (13 - 1) 

 n = 13 

So,  

[  if |A| = 1 and A , then A-1 

MATHS (Section-B)
21. 0 

Explanation:
The maximum value of  is 2 which occurs at x = 0. Also, there is no other value of x for which this
value will be attained again.

22. 4.0 
Explanation:
Given,  
Let  

now  = a2 + b2 + c2 + 2  
 

= 2 cos ⋅ cos ⋅ cos ⋅ cos cosπ

11
2π
11

4π
11

8π
11

16π
11

= =
2×sin 25 π

11

sin25 π

11

1
16

(∵ sin = sin )25 π

11
π

11

− = 1
y2

4
x2

12

− = 1
y2

4
x2

12

∈

∈

[ ]
1

0

−13

1

[ ][ ][ ]…[ ]= [ ]
1

0

1

1

1

0

2

1

1

0

3

1

1

0

n − 1

1

1

0

78

1

∵ [ ][ ]= [ ]
1

0

1

1

1

0

2

1

1

0

2 + 1

1

[ ][ ]= [ ]
1

0

2 + 1

1

1

0

3

1

1

0

3 + 2 + 1

1

∴ [ ][ ][ ]…[ ]
1

0

1

1

1

0

2

1

1

0

3

1

1

0

n − 1

1

= [ ]
1

0

(n − 1) + (n − 2) + … + 3 + 2 + 1

1

= [ ] = [ ]
1

0

n(n−1)

2

1

1

0

78

1

n(n−1)

2 ⇒

×

⇒

A = [ ]= = [ ]
1

0

13

1
A−1 1

0

−13

1

∵ = [ ]
a

c

b

d
= [ ]]

d

−c

−b

a

f(x) = cosx + cos( x)2–√

| | = | | = | |a⃗  b ⃗  c ⃗ 

| | = | | = | | = λa⃗  b ⃗  c ⃗ 

( + +ā b̄ c̄)2 ( ⋅ + ⋅ + ⋅ )ā b̄ b̄ c̄ c̄ ā

| + + | = λā b̄ c̄ 3–√
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now  

 

 

 

23. 15 
Explanation:
Area bounded by the curve y = f(x) and x-axis from r = - 3 to x = 0, is 

 

=  

= (1 - 0) + (-1 + 2 + (1 - 0)) + (0 + 2 + (1 - 0)) 
=  + 1 +  + 2 +  = 5 

Required area = 4  

= 20 - 5  = p +  - q 
 p = 20, q = - 5 

Hence, p + q = 15 

24. 321.0 
Explanation:
For sequence 3, 7, 11, 15..., 399 
Common difference d1 = 4 

For sequence  
2, 5, 8, 11, ..., 359 
Common difference is d2 = 3 

For sequence 
2, 7, 12, 17,..., 197 
Common difference is d3 = 5 

LCM (d1, d2, d3) = 60 

Common terms are 47, 107, 167. 
then sum = 47 + 107 + 167 = 321 

25. 1 
Explanation:

z =  z3 = 1 and 1 + z + z2 = 0 

P2 =  

⋅ ( + + )ā ā b̄ c̄ = | | ⋅ | + + | cosθā ā b̄ c̄

cosθ=
| || |ā ā

| || + + |ā ā b̄ c̄

⇒ cosθ= ⇒ 2θ=1

3√
cos2 1

9

⇒ 36 2θ= 36 × = 4cos2 1
9

dx + (1 + )dx + (2 + )dx∫
−3

−2

x + 3− −−−−√ ∫
−2

−1

x + 2− −−−−√ ∫
−1

0

x + 1− −−−−√

+ +2
3
((x + 3 ))

3

2

−2

−3

(x + (x + 2 )2
3

)
3

2

−1

−2

(2x + (x + 1 )2
3

)
3

2

0

−1
2
3

2
3

2
3

2
3

2
3

2
3

(5 − × 5)π

4

π π

⇒

⇒
−1+i 3√

2

[ ][ ]
(−z)r

z2s

z2s

zr

(−z)r

z2s

z2s

zr
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For P2 = -1, we should have 

z2r + z4s = -1 and z2s ((-z)r + zr) = 0 

 z2r + z4s + 1 = 0 and (-z)r + zr = 0 
 r is odd and s = r but not a multiple of 3, 

which is possible when s = r = 1 
 only one pair is there. 

= [ ]
+z2r z4 s

((−z + )z2 s )r zr

((−z + )z2 s )r zr

+z4 s z2r

⇒

⇒

∴


