
Math 132 - September 23, 2016
Solutions

Warm-up Problems

1. Clicker Pick all that are differentiation rules.

(a) Chain Rule Correct

(b) Product Rule Correct

(c) Substitution Rule

(d) Quotient Rule Correct

(e) Parts Rule

2. Write down all other differentiation rules.

Solution: Power rule. Trig rules. Log rules, exponential rules. That’s pretty much it!

3. Let f(x) = x2.

i 1 2 3 4 5
xi 1 2 3 4 5

f(xi) 12 22 32 42 52

Find the average of the values f(xi).

Solution: Just add up and divide by 5∑5
i=1 i

2

5
=

55

5
= 11

4. Almost the same as previous problem

i 1 2 3 4 5 6 7 8 9 10
xi .5 1 1.5 2 2.5 3 3.5 4 4.5 5

f(xi) .52 12 1.52 22 2.52 32 3.52 42 4.52 52

Find the average of the values f(xi).

Solution: Just add up and divide by 10, but we can be a little more careful here. Note ∆x = 1
2 and

xi = 0 + .5i so

1

10

10∑
i=1

f(xi) =
1

10

10∑
i=1

f(.5i) =
1

10

10∑
i=1

(1/2)2i2 =
1

10
· 1

4

10∑
i=1

i2 =
1

10
· 1

4
· 385 = 9.625

Class Problems

5. Find the average value

(a) x2 on [−1, 1] Solution: Ave: 1/3

(b) ex on [1, 10] Solution: Ave: (e10 − e)/9

(c) sinx on [0, π] Solution: Ave: 2/π

(d) cosx on [0, π] Solution: Ave: 0

(e) cosx on [0, π/2] Solution: Ave: 2/π
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6. Clicker If u and v and functions and “d” means derivative, the product rule can be written as

d(uv) = v du+ u dv

Write this in integral form.

(a) uv = vu+ uv

(b)
∫
uv =

∫
v du+

∫
u dv

(c) uv =
∫
v du+

∫
u dv Correct

(d)
∫
d(uv) =

∫
(v du− u dv)

(e) uv =
∫
v du−

∫
u dv

7. Use integration by parts to compute the integral. Use the given u and dv.

(a)

∫
lnx dx

u = lnx, dv = dx

Then du = 1
x dx and v = x∫

lnx dx = x lnx−
∫
x · 1

x dx = x lnx− x+ C

(b)

∫
x cosx dx

u = x, dv = cosx dx

Then du = dx and v = sinx∫
x cosx dx = x sinx−

∫
sinx dx = x sinx+ cosx+ C

(c)

∫
x cosx dx

u = cosx, dv = x dx

Then du = − sinx dx and v = 1
2x

2∫
x cosx dx = 1

2x
2 cosx−

∫
1
2x

2(− sinx) dx =???

8. Use integration by parts to find the indefinite integral

(a)
∫
x2e3x dx = 1

3x
2e3x − 2

9xe
3x + 2

27e
3x + C

(b)
∫
x2 sin(10x) dx = −x2

10 cos 10x+ x
50 sin 10x+ 1

500 cos 10x+ C

(c)
∫
ex cosx dx = 1

2e
x(cosx+ sinx) + C

(d)
∫

(lnx)2 dx = x(lnx)2 − 2x lnx+ 2x+ C

(e)
∫
x3 cos(x2) dx = 1

2x
2 sin(x2) + 1

2 cos(x2) + C
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