
HOMEWORK X Calculus I Solution

1. Find the most general antiderivative of f(x) = x
√
x− 2

x2+1
+ sinx.

Solution:

f(x) = x
3
2 − 2

x2+1
+ sinx, so the most general form of antiderivative is

F (x) = 2
5
x

5
2 − 2 tan−1 x− cosx+ C

2. Find f(x) if f ′′(x) = −2 + 12x− 12x2 and f(0) = 4, f ′(0) = 12.

Solution:

f ′(x) = −2x+6x2−4x3+C1. 12 = f ′(0) = C1, so f ′(x) = −2x+6x2−4x3+12.

f(x) = −x2 + 2x3 − x4 + 12x+ C2, 4 = f(0) = C2,

so f(x) = −x2 + 2x3 − x4 + 12x+ 4

3. A particle is moving with acceleration a(t) = 10 sin t+ 3 cos t, s(0) = 0, s(1) =
20. Find the position function s(t).

Solution:

v(t) = −10 cos t+ 3 sin t+ C1, s(t) = −10 sin t− 3 cos t+ C1t+ C2.

0 = s(0) = −3 + C2, so C2 = 3, s(t) = −10 sin t− 3 cos t+ C1t+ 3.

20 = s(1) = −10 sin 1− 3 cos 1 + C1 + 3, so C1 = 17 + 10 sin 1 + 3 sin 1, we get:

s(t) = −10 sin t− 3 cos t+ (17 + 10 sin 1 + 3 cos 1)t+ 3

4. Find a function f such that f ′(x) = x3 and the line x+ y = 0 is tangent to the
graph of f .

Solution:

f(x) = x4

4
+ C. Assume y = f(x) is tangent to x + y = 0 at (x0, y0). Since

(x0, y0) is on x+ y = 0, x0 + y0 = 0, so the point is (x0,−x0).
The slope of f at x = x0 equals to x + y = 0, so f ′(x0) = x30 = −1, we get

x0 = −1, so (x0,−x0) = (−1, 1) is on y = f(x), i.e. 1 = (−1)4
4

+ C, we get

C = 3
4
, so f(x) = x4

4
+ 3

4

5. Use Rn to compute the area under y = 2x+ 1 and between x = 0 and x = 1.

Solution: ∆x = 1
n
, xi = i

n
, so

1
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Rn =
n∑
i=1

(2xi + 1)∆x

=
n∑
i=1

(
2i

n
+ 1)

1

n

=
n∑
i=1

2i

n2
+

n∑
i=1

1

n

=
n∑
i=1

2

n2

n∑
i=1

i+
1

n

n∑
i=1

1

=
2

n2

n(n+ 1)

2
+

1

n
× n

=
n− 1

n
+ 1

So the area is lim
n→∞

Rn = lim
n→∞

n− 1

n
+ 1 = 2

6. Compute L4 for y = sinx on [0, π].

Solution: ∆x = π
4
. x0 = 0, x1 = π

4
, x2 = π

2
, x3 = 3π

4
, x4 = π.

L4 =
4∑
i=1

sinxi−1∆x

= (sin 0 + sin
π

4
+ sin

π

2
+ sin

3π

4
)
π

4

= (0 +

√
2

2
+ 1 +

√
2

2
)
π

4

= (
√

2 + 1)
π

4

2


