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Solutions

1. Correct Option: (A). y′ = 1
x log x . y′′ = − 1

(x log x)2
d

dx(x log x) = − 1+log x
(x log x)2 .

2. Correct Option: (B). For y = xx, y′ = xx(1 + log x). y′ = 0 ⇒ 1 + log x = 0 ⇒ log x =
−1 ⇒ x = 1/e.

3. Correct Option: (A). Standard substitution and differentiating twice leads to the
differential equation (1 − x2)y2 − xy1 = a2y.

4. Correct Option: (C). f ′(x) = 2xe−x − x2e−x = xe−x(2 − x). For increasing, f ′(x) > 0.
Since e−x > 0, x(2 − x) > 0 ⇒ 0 < x < 2.

5. Correct Option: (B). Let y = (1/x)x ⇒ log y = −x log x. Differentiating gives max at
x = 1/e. Value: (e)1/e.

6. Correct Option: (B). f ′(x) = k − cos x. For increasing, k − cos x > 0 ⇒ k > cos x. Since
max value of cos x is 1, k > 1.

7. Correct Option: (A). 2yy′ = 1 ⇒ y′ = 1/(2y) = tan(π/4) = 1. Thus y = 1/2.
Substituting in y2 = x gives x = 1/4.

8. Correct Option: (B). f ′(x) = sec2 x. f ′′(x) = 2 sec x(sec x tan x) = 2 sec2 x tan x. At
x = π/4, f ′′(π/4) = 2(

√
2)2(1) = 4.

9. Correct Option: (B). f ′(x) = 6x2 − 6x − 12 = 6(x2 − x − 2) = 6(x − 2)(x + 1). Critical
points are 2, -1. f ′′(x) = 12x − 6. f ′′(−1) = −18 < 0 ⇒ Local Max.

10. Correct Option: (B). A = πr2 ⇒ dA/dt = 2πr(dr/dt) = 2π(10)(4) = 80π.

11. Correct Option: (B). f ′(x) = (1 − log x)/x2. f ′(x) = 0 ⇒ log x = 1 ⇒ x = e.

12. Correct Option: (B). Similar to question 3, standard differentiation of the composite
trigonometric function results in (1 − x2)y′′ − xy′ = −m2y.

13. Correct Option: (A). y = 6/x. f(x) = 2x + 18/x. f ′(x) = 2 − 18/x2 = 0 ⇒ x = 3.
f(3) = 6 + 6 = 12.

14. Correct Option: (B). f ′(x) = − sin x − 2p. For decreasing, − sin x − 2p < 0 ⇒ 2p >
− sin x. Max value of − sin x is 1, so 2p > 1 ⇒ p > 1/2.

15. Correct Option: (B). f ′(x) = 3x2 − 12x + 9. f ′′(x) = 6x − 12. Point of inflection where
f ′′(x) = 0 ⇒ x = 2.
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