
Q. NO. [ANS] Q. NO. [ANS] Q. NO. [ANS]

1 D 31 A 61 C

2 C 32 A 62 A

3 D 33 A 63 A

4 D 34 A 64 B

5 C 35 B 65 A

6 A 36 C 66 A

7 B 37 B 67 D

8 C 38 C 68 C

9 B 39 C 69 C

10 A 40 D 70 B

11 D 41 A 71 C

12 B 42 A 72 B

13 B 43 D 73 B

14 D 44 A 74 D

15 B 45 A 75 A

16 C 46 A 76 B

17 C 47 D 77 A

18 D 48 B 78 B

19 C 49 A 79 C

20 A 50 A 80 B

21 944.44 51 8 81 5

22 4 52 6 82 3

23 0.96 53 6 83 2

24 0.45 54 0 84 5

25 1.54 55 6 85 8
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SAFE HANDS 
 

Solution to 

LT 08 Mathematics JEE 

Single Correct Answer Type 

61 (c) 

Since, 𝑦2 = 𝑃(𝑥) 

On differentiating both sides, we get 

                            2𝑦𝑦1 = 𝑃′(𝑥), 

Again, differentiating, we get 

                     2𝑦𝑦2 + 2𝑦1
2 = 𝑃′′(𝑥) 

⇒         2𝑦3𝑦2 + 2𝑦2𝑦1
2 = 𝑦2𝑃′′(𝑥)  

⇒                           2𝑦3𝑦2 = 𝑦2𝑃′′(𝑥) − 2(𝑦𝑦1)2 

⇒                           2𝑦3𝑦2 = 𝑃(𝑥) · 𝑃′′(𝑥) −
{𝑃′(𝑥)}

2

2
 

Again, differentiating, we get 

         2
𝑑

𝑑𝑥
(𝑦3𝑦2) = 𝑃′(𝑥) · 𝑃′′(𝑥) + 𝑃(𝑥) · 𝑃′′′(𝑥)   

−
2𝑃′(𝑥)·𝑃′′(𝑥)

2
 

⇒             2
𝑑

𝑑𝑥
(𝑦3𝑦2) = 𝑃(𝑥) · 𝑃′′′(𝑥) 

⇒       2
𝑑

𝑑𝑥
(𝑦3 ·

𝑑2𝑦

𝑑𝑥2) = 𝑃(𝑥) · 𝑃′′′(𝑥) 

62 (a) 

We have 

𝑦1/𝑚 = (𝑥 + √1 + 𝑥2) 

⇒ 𝑦 = (𝑥 + √1 + 𝑥2)
𝑚

 

⇒
𝑑𝑦

𝑑𝑥
= 𝑚 (𝑥 + √1 + 𝑥2)

𝑚−1

(1 +
𝑥

√𝑥2 + 1
) 

= 𝑚
(𝑥 + √1 + 𝑥2)

𝑚

√1 + 𝑥2
 

⇒
𝑑𝑦

𝑑𝑥
=

𝑚𝑦

√1 + 𝑥2
 

⇒ 𝑦1
2(1 + 𝑥2) = 𝑚2𝑦2 

⇒ 2𝑦1𝑦2(1 + 𝑥2) + 2𝑥𝑦1
2 = 2𝑚2𝑦𝑦1

⇒ 𝑦2(1 + 𝑥2) + 𝑥𝑦1 = 𝑚2𝑦 

63 (a) 

Given 𝑓 = 𝑓′ + 𝑓′′+𝑓′′′ + ⋯ ∞ 

⇒ 𝑓′ = 𝑓′′+𝑓′′′ + 𝑓′′′′ + ⋯ ∞ 

⇒ 𝑓 − 𝑓′ = 𝑓′ 

⇒ 𝑓 = 2𝑓′ 

Hence, 
𝑓′

𝑓
= 1/2 ⇒ ∫

𝑓′

𝑓
𝑑𝑥 = ∫

1

2
𝑑𝑥 

⇒ log 𝑓(𝑥) = 𝑥/2 + 𝑐 

⇒ 𝑓(𝑥) = 𝑒𝑥/2+𝑐 

Also, 𝑓(0) = 1 ⇒ 𝑐 = 0 ⇒ 𝑓(𝑥) = 𝑒𝑥/2 

64 (b) 

Since,            𝑓″(𝑥) = −𝑓(𝑥) 

⇒           
𝑑

𝑑𝑥
{𝑓′(𝑥)} = −𝑓(𝑥) 

⇒                    g′(𝑥) = −𝑓(𝑥)            [∵  g(𝑥) = 

𝑓′(𝑥), given] …(i) 

Also,              𝐹(𝑥) = {𝑓 (
𝑥

2
)}

2

+ {g (
𝑥

2
)}

2

 

⇒                   𝐹′(𝑥) = 2 (𝑓 (
𝑥

2
)) · 𝑓′ (

𝑥

2
) ·

1

2
 

                                  + 2 (g (
𝑥

2
)) · g′ (

𝑥

2
) ·

1

2
 = 0   

[from Eq. (i)] 

∴  𝐹(𝑥) is constant ⇒  𝐹 (10) = 𝐹 (5) = 5 

65 (a) 

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
[(𝑥 + √𝑥2 + 𝑎2)

𝑛

] 

= 𝑛 (𝑥 + √𝑥2 + 𝑎2)
𝑛−1

.
𝑑

𝑑𝑥
(𝑥 + √𝑥2 + 𝑎2) 

= 𝑛 (𝑥 + √𝑥2 + 𝑎2)
𝑛−1

(
√𝑥2 + 𝑎2 + 𝑎2

√𝑥2 + 𝑎2
) 
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=
𝑛(𝑥 + √𝑥2 + 𝑎2)

𝑛

√𝑥2 + 𝑎2
 

=
𝑛𝑦

√𝑥2 + 𝑎2
 

66 (a) 

Since,  𝑓(𝑥) = 𝑒g(𝑥)  ⇒   𝑒g (𝑥+1) = 𝑓(𝑥 + 1) = 

𝑥𝑓(𝑥) = 𝑥𝑒g (𝑥) 

and                    g (𝑥 + 1) = log 𝑥 + g (𝑥) 

i.e.                                        g (𝑥 + 1) − g (𝑥) = 
log 𝑥                         …(i) 

Replacing 𝑥 by  −
1

2
, we get 

           g (𝑥 +
1

2
) − g (𝑥 −

1

2
) = log (𝑥 −

1

2
) = 

log(2𝑥 − 1) − log 2 

∴  g″ (𝑥 +
1

2
) − g″ (𝑥 −

1

2
) = 

− 4

(2𝑥 − 1)2                                                

…(ii) 

On substituting, 𝑥 = 1, 2, 3, …, 𝑁 in Eq. (ii) and 
adding, we get  

g″ (𝑁 +
1

2
) − g″ (

1

2
)

= − 4 {1 +
1

9
+

1

25
+. . . +

1

(2𝑁 − 1)2
}. 

67 (d) 

𝑢 + 𝑥2 + 𝑦2, 𝑥 = 𝑠 + 3𝑡, 𝑦 = 2𝑠 − 𝑡 

Now, 
𝑑𝑥

𝑑𝑠
= 1,

𝑑𝑦

𝑑𝑠
= 2    (1) 

𝑑2𝑥

𝑑𝑠2 = 0,
𝑑2𝑦

𝑑𝑠2 = 0           (2) 

Now, 𝑢 = 𝑥2 + 𝑦2,
𝑑𝑢

𝑑𝑠
= 2𝑥

𝑑𝑥

𝑑𝑠
+ 2𝑦

𝑑𝑦

𝑑𝑠
 

𝑑2𝑢

𝑑𝑠2
= 2 (

𝑑𝑥

𝑑𝑠
)

2

+ 2𝑥
𝑑2𝑥

𝑑𝑠2
+ 2 (

𝑑𝑦

𝑑𝑠
)

2

+ 2𝑦 (
𝑑2𝑦

𝑑𝑠2
) 

From (1) and (2), 
𝑑2𝑢

𝑑𝑠2
= 2 × 1 + 0 + 2 × 4 + 0 =

10 

68 (c) 

𝑓(𝑥) = 𝑥𝑒𝑥 

𝑓′(𝑥) = 𝑒𝑥 + 𝑥𝑒𝑥 

𝑓′′(𝑥) = 𝑒𝑥 + 𝑒𝑥 + 𝑥𝑒𝑥 

𝑓′′′(𝑥) = 2𝑒𝑥 + 𝑒𝑥 + 𝑥𝑒𝑥 = 3𝑒𝑥 + 𝑥𝑒𝑥 

… 

… 

𝑓𝑛(𝑥) = 𝑛𝑒𝑥 + 𝑥𝑒𝑥 

Now, 𝑓𝑛(𝑥) = 0 

⇒ 𝑛𝑒𝑥 + 𝑥𝑒𝑥 = 0 ⇒ 𝑥 = −𝑛 

69 (c) 

𝑦 = 𝑎𝑒𝑚𝑥 + 𝑏𝑒−𝑚𝑥 

⇒  
𝑑𝑦

𝑑𝑥
= 𝑎𝑚𝑒𝑚𝑥 − 𝑚𝑏𝑒𝑚𝑥 

Again 
𝑑2𝑦

𝑑𝑥2 = 𝑎𝑚2𝑒𝑚𝑥 + 𝑚2𝑏𝑒−𝑚𝑥 

⇒  
𝑑2𝑦

𝑑𝑥2
= 𝑚2(𝑎𝑒𝑚𝑥 + 𝑏𝑒−𝑚𝑥) ⇒

𝑑2𝑦

𝑑𝑥2
= 𝑚2𝑦 

⇒  
𝑑2𝑦

𝑑𝑥2
= 𝑚2𝑦 = 0 

70 (b) 

𝑦 = 𝑥 + 𝑒𝑥  ⇒
𝑑𝑦

𝑑𝑥
= 1 + 𝑒𝑥  ⇒

𝑑𝑥

𝑑𝑦
=

1

1 + 𝑒𝑥
 

⇒
𝑑

𝑑𝑦
(

𝑑𝑥

𝑑𝑦
) =

𝑑

𝑑𝑦
(

1

1 + 𝑒𝑥
) ⇒

𝑑2𝑥

𝑑𝑦2

=
𝑑

𝑑𝑥
(

1

1 + 𝑒𝑥
)

𝑑𝑥

𝑑𝑦
 

⇒
𝑑2𝑥

𝑑𝑦2
=

−𝑒𝑥

(1 + 𝑒𝑥)2

1

(1 + 𝑒𝑥)
= −

𝑒𝑥

(1 + 𝑒𝑥)3
 

71 (c) 

𝑦 =
log tan 𝑥

log sin 𝑥
 

⇒  
𝑑𝑦

𝑑𝑥
=

(log sin 𝑥) (
sec2𝑥

tan 𝑥
) − (log tan 𝑥)(cot 𝑥)

(log sin 𝑥)2
 

⇒ (
𝑑𝑦

𝑑𝑥
)

𝜋/4
=

−4

log 2
    (On simplification) 

72 (b) 

Since g(𝑥) is the inverse of function 𝑓(𝑥), 

therefore g𝑜𝑓(𝑥) = 𝐼(𝑥) for all 𝑥 

Now g𝑜𝑓(𝑥) = 𝐼(𝑥), ∀ 𝑥 
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⇒ (g𝑜𝑓)′(𝑥) = 1, ∀ 𝑥 

⇒ g′(𝑓(𝑥))𝑓′(𝑥) = 1, ∀ 𝑥 

⇒ g′(𝑓(𝑥)) =
1

𝑓′(𝑥)
, ∀ 𝑥 

⇒ g′(𝑓(𝑐)) =
1

𝑓′(𝑐)
 (putting 𝑥 = 𝑐) 

73 (b) 

𝑦 =
(𝑎 − 𝑥)3/2 + (𝑥 − 𝑏)3/2

√𝑎 − 𝑥 + √𝑥 − 𝑏
 

=
(√𝑎 − 𝑥 + √𝑥 − 𝑏) (𝑎 − 𝑥 − √𝑎 − 𝑥√𝑥 − 𝑏 +

𝑥 − 𝑏
)

√𝑎 − 𝑥 + √𝑥 − 𝑏
 

= 𝑎 − 𝑏 − √𝑎 − 𝑥√𝑥 − 𝑏 

⇒
𝑑𝑦

𝑑𝑥
=

1

2√𝑎 − 𝑥
√𝑥 − 6 −

1

2√𝑥 − 𝑏
√𝑎 − 𝑥 

=
2𝑥 − 𝑎 − 𝑏

2√𝑎 − 𝑥√𝑥 − 𝑏
 

74 (d) 

Given,    𝑓(𝑥) = |
𝑥3 sin 𝑥 cos 𝑥
6 −1 0
𝑝 𝑝2 𝑝3

| 

On differentiating w.r.t. 𝑥, we get 

 𝑓′(𝑥) = |
3𝑥2 cos 𝑥 − sin 𝑥

6 −1 0
𝑝 𝑝2 𝑝3

| + 

|
𝑥3 sin 𝑥 cos 𝑥
0 0 0
𝑝 𝑝2 𝑝3

| + |
𝑥3 sin 𝑥 cos 𝑥
6 −1 0
0 0 0

| 

⇒          𝑓′(𝑥) = |
3𝑥2 cos 𝑥 − sin 𝑥

6 −1 0
𝑝 𝑝2 𝑝3

| 

⇒        𝑓′′(𝑥) = |
6𝑥 − sin 𝑥 − cos 𝑥
6 −1 0
𝑝 𝑝2 𝑝3

| 

and   𝑓′′′(𝑥) = |
6 − cos 𝑥 sin 𝑥
6 −1 0
𝑝 𝑝2 𝑝3

| + 0 + 0 

∴        𝑓′′′(0) = |
6 −1 0
6 −1 0
𝑝 𝑝2 𝑝3

| = 0 = independent 

of 𝑝 

OR  

F(x) = x3(-p3) – sinx (6p3) + cosx (6p2+p)  

F’’’(x) = 6(-p3) + cosx (6p3) + sinx(6p2+p) 

Hence independent of p 

75 (a) 

Since g is the inverse function of 𝑓, we have 

𝑓{g(𝑥)} = 𝑥 

⇒
𝑑

𝑑𝑥
(𝑓{g(𝑥)}) = 1 

⇒ 𝑓′{g(𝑥)}. g′(𝑥) = 1 

⇒ sin{g(𝑥)} g′(𝑥) = 1 

⇒ g′(𝑥) =
1

sin{g(𝑥)}
 

76 (b) 

𝑦 = √
1 − sin 2𝑥

1 + sin 2𝑥
=

cos 𝑥 − sin 𝑥

cos 𝑥 + sin 𝑥
=

1 − tan 𝑥

1 + tan 𝑥

= tan (
𝜋

4
− 𝑥) 

⇒  
𝑑𝑦

𝑑𝑥
= − sec2 (

𝜋

4
− 𝑥) 

77 (a) 

𝑑𝑢

𝑑𝑣
=

𝑑𝑢

𝑑𝑥
𝑑𝑣

𝑑𝑥

=
𝑓′(𝑥3)3𝑥2

g′(𝑥2)2𝑥
=

cos 𝑥33𝑥2

sin 𝑥22𝑥
 

=
3

2
𝑥 cos 𝑥3 cosec  𝑥2 

78 (b) 

For 𝑥 > 1, we have 𝑓(𝑥) = |log|𝑥|| = log 𝑥 

⇒ 𝑓′(𝑥) =
1

𝑥
 

For 𝑥 < −1, we have 𝑓(𝑥) = |log|𝑥|| = log(−𝑥) 

⇒ 𝑓′(𝑥) =
1

𝑥
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For 0 < 𝑥 < 1, we have 𝑓(𝑥) = |log|𝑥|| = − log 𝑥 

⇒ 𝑓′(𝑥) =
−1

𝑥
 

For −1 < 𝑥 < 0, we have 𝑓(𝑥) = −log(−𝑥) 

⇒ 𝑓′(𝑥) =
−1

𝑥
 

Hence, 𝑓′(𝑥) = {

1

𝑥
, |𝑥| > 1

−
1

𝑥
, |𝑥| < 1

 

79 (c) 

𝑓(𝑥) = √1 − sin 2𝑥 = √(cos 𝑥 − sin 𝑥)2 

= |cos 𝑥 − sin 𝑥| 

= {
cos 𝑥 − sin 𝑥, for 0 ≤ 𝑥 ≤ 𝜋/4

−(cos 𝑥 − sin 𝑥), for 𝜋/4 < 𝑥 ≤ 𝜋/2
 

= {
−(cos 𝑥 + sin 𝑥), for 0 < 𝑥 < 𝜋/4

cos 𝑥 + sin 𝑥 for 𝜋/4 < 𝑥 < 𝜋/2
 

80 (b) 

√𝑥 = cos 𝜃 

𝑥 ∈ (0,
1

2
) ⇒ √𝑥 = cos 𝜃 ∈ (0,

1

√2
) 

⇒ 𝜃 ∈ (
𝜋

4
,
𝜋

2
) 

⇒ 2𝜃 ∈ (
𝜋

2
, 𝜋) 

⇒ 𝑓(𝑥) = 2 sin−1 √1 − cos2 𝜃

+ sin−1(2√cos2 𝜃 sin2 𝜃) 

= 2 sin−1(sin 𝜃) + sin−1(2 sin 𝜃 cos 𝜃) 

= 2𝜃 + sin−1(sin 2𝜃) 

= 2𝜃 + 𝜋 − 2𝜃 

= 𝜋 

⇒ 𝑓′(𝑥) = 0 

Integer Answer Type 

81 (5) 

According to question (𝑎2 − 2𝑎 − 15)𝑒𝑎𝑥 +

(𝑏2 − 2𝑏 − 15)𝑒𝑏𝑥 = 0 

⇒ (𝑎2 − 2𝑎 − 15) = 0  and 𝑏2 − 2𝑏 − 15 = 0 

⇒ (𝑎 − 5)(𝑎 + 3) = 0 and (𝑏 − 5)(𝑏 + 3) = 0 

⇒ 𝑎 = 5 or −3  and 𝑏 = 5 or −3 

∴ 𝑎 ≠ 𝑏 hence 𝑎 = 5 and 𝑏 = −3 

Or 𝑎 = −3 and 𝑏 = 5 

⇒ 𝑎𝑏 = −15 

82 (3) 

𝑦 =
𝑥4 − (𝑥2 + 2𝑥 + 1)

𝑥2 − 𝑥 − 1
= 𝑥2 + 𝑥 + 1 

∴
𝑑𝑦

𝑑𝑥
= 2𝑥 + 1 = 𝑎𝑥 + 𝑏 

Hence 𝑎 = 2 and 𝑏 = 1 

83 (2) 

Since 𝑓(𝑥) is odd.  Therefore 𝑓(−𝑥) = −𝑓(𝑥) ⇒

𝑓′(−𝑥)(−1) = −𝑓′(𝑥) 

⇒ 𝑓′(−𝑥) = 𝑓′(𝑥) ∴ 𝑓′(−3) = 𝑓′(3) = −2 

84 (5) 

𝑦 =
𝑎 + 𝑏𝑥3/2

𝑥5/4
 

⇒ 𝑦′

3

2
𝑏𝑥1/2𝑥5/4 −

5

4
𝑥1/4(𝑎 + 𝑏𝑥3/2)

𝑥5/2
 

According to the question, 

0 =

3

2
𝑏51/255/4 −

5

4
51/4(𝑎 + 𝑏53/2)

55/2
 

⇒
3𝑏

2
57/4 − 𝑎

55/4

4
− 5𝑏

57/4

4
= 0 

⇒ 𝑏57/4 = 𝑎55/4 

⇒ 𝑏√5 = 𝑎 

⇒ 𝑎: 𝑏 = √5: 1 

85 (8) 

𝐼𝑛(𝑓(𝑥)) = 𝐼𝑛(𝑥 − 1) + 𝐼𝑛(𝑥 − 2) + ⋯ + 𝐼𝑛(𝑥

− 𝑛) 

⇒ 𝑓′(𝑥) = 𝑓(𝑥) [
1

𝑥 − 1
+

1

𝑥 − 2
+ ⋯ +

1

𝑥 − 𝑛
] 

⇒ 𝑓′(𝑥) = (𝑥 − 2)(𝑥 − 3)(𝑥 − 𝑛) + (𝑥 − 1)(𝑥 −

3) … (𝑥 − 𝑛) + ⋯ + (𝑥 − 1) (𝑥 − 2) … (𝑥 − (𝑛 −

1)) 

⇒ 𝑓′(𝑛) = (𝑛 − 1)(𝑛 − 2)(𝑛 − 3) ∙ 3. 2. 1 (all 

other factors except the last vanishes when 𝑥 =

𝑛) 

⇒ 5040 = (𝑛 − 1)! 

⇒ 𝑛 = 8 
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