
HOMEWORK VI Calculus I Solution

1. Differentiate the functions:

(i). f(x) = (4x− x2)100

Solution: f ′(x) = 100(4x− x2)99(4 − 2x)

(ii). f(x) = 1
x2+1

Solution: f ′(x) = − 2x
(x2+1)2

(iii). f(x) = cos(x3 + a3), where a is a constant

Solution: f ′(x) = −3x2 sin(x3 + a3)

(iv). f(x) = (x2 + 1)3(x2 + 2)4

Solution:

f ′(x) = 3(x2 + 1)22x(x2 + 2)4 + 4(x2 + 2)3(x2 + 1)32x

= 2x(x2 + 1)2(x2 + 2)3(7x2 + 10)

(v). f(x) = sin(x cosx)

Solution: f ′(x) = cos(x cosx)(cosx− x sinx)

(vi). f(x) = sin(sin(sin x))

Solution: f ′(x) = cos(sin(sin x)) cos(sinx) cosx

2. Find dy
dx

by implicit differentiation: y cosx = x2 + y2

Solution: Differentiate both sides with respect to x:

y′ cosx− y sinx = 2x+ 2yy′, so we get y′ = 2x+y sinx
cosx−2y

3. Use implicit differentiation to find an equation of the tangent line to the curve
x2 + 2xy − y2 + x = 2 at (1, 2).

Solution: Differentiate both sides with respect to x:
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2x+ 2y + 2xy′ − 2yy′ + 1 = 0, so y′ = 2x+2y+1
2y−2x . When (x, y) = (1, 2), y′ = 7

2

So the tangent line is y − 2 = 7
2
(x− 1)

4. Find y′′ of 9x2 + y2 = 9 by implicit differentiation.

Solution: Differentiate both sides of the equation, we get

18x+ 2yy′ = 0, so y′ = −9x
y

y′′ = −9y−9xy′
y2

= 9xy′−9y
y2

= −81x2+9y2

y3

5. Find the linearization L(x) of f(x) = sinx at x = π
6

Solution: f ′(x) = cos x, so f ′(π
6
) =

√
3
2

.

The linearization is L(x) = f(π
6
) + f ′(π

6
)(x− π

6
) = 1

2
+
√
3
2

(x− π
6
)

6. Find the differential of y = x cosx

Solution: y′ = cosx− x sinx, so the differential is dy = (cosx− x sinx)dx

7. The radius of a circular disk is given as 24 cm with a maximum error in mea-
surement of 0.2 cm. Use differentials to estimate the maximum error in the
calculated area of the disk.

Solution: We know the area of a disk is A = πr2.

∆A ≈ dA = A′dr = 2πrdr = 2π × 24 × 0.2 = 9.6π ≈ 30.144 cm2
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