


Solutions

1. (3pt) We have 2xy + x2y′ = −1

2
(y3 + 3xy2y′). When x = 2, y = −1

we have y′ = 9

14
.

2. (4pts) Since y = 2x − 1, we have y′ = 2x′ = 10. Let L be the
distance between P and Q. Then L2 = (x + 1)2 + (y − 1)2, so that

LL′ = (x+1)x′+(y−1)y′ = 5(x+1)+10(y−1). When x = 0, y = −1
we have L =

√
5 and so L′ = −15/

√
5.

3. (3pts) Put y = f(x) = 4 − x1/3. Then dy = − 1

3x2/3dx. When x =

8, dx = 0.1 and dy = − 1

120
. Thus 4− (8.1)1/3 ≈ 2 + dy = 2− 1

120
.

4. (4pts) f ′ = 1 − 2 cosx = 0 ⇐⇒ cosx = 1/2 ⇐⇒ x = π/3.
Now f(0) = 0, f(π/3) = π/3 −

√
3, f(π) = π. Thus max is π, min

π/3−
√
3.

5. (b) By MVT, there is c ∈ (a, b) with f(b)− f(a) = f ′(c)(b− a) < 0

since f ′ < 0 and b− a > 0. Thus f(b) < f(a).

6. (a) limx→±∞ y = 0, so y = 0 is horizontal asymptote and limx→0− y =

∞, so x = 0 is vertical asymptote.

(b) y′ = 3−2x
x4 > 0 if x < 3/2, 0 if x = 3/2 and < 0 if x > 3/2. The

only critical point (3
2
, 4

27
) is a local max and f is increasing for

x < 3/2, decreasing for x > 3/2.

(c) y′′ = 6x−12

x5 > 0 for x > 2 or x < 0 and y′′ < 0 on (0, 2). Thus
(2, 1

8
) is inflection point. Curve is concave up for x < 0 or x > 2

and down for x ∈ (0, 2).

(d)

2
3

2




