Math 116 / Exam 1 (February 8, 2010) page 9

8. [6 points] Suppose that fj‘s f(z)dr = 5. Use this information to determine the values for

the constants a, b, and k that you are certain will satisfy the definite integral ff kf(2z)dxz = 5.
Write your answers on the spaces provided. You do not need to show your work for this
problem.

9. [6 points] Suppose f(z) = f'(z) + 3. Determine the EXACT value of fol e” f'(z)dx given that
f(0) =1 and f(1) = 4. Be sure to show enough work to support your answer.

Solution: We use integration by parts, letting u = e* and dv = f’(x)dzx so that du = e*dx
and v = f(x). Then we have

1 1
T g/ — & f(r 1 e f(x)dx
/Oef(fv)d:v = Ffa)h /0 f(x)d
1
— ef(1)— f(0) - /0 e(f'(x) + 3)de
1 1
= 4e—1—/oef(:x)d:r:—3/oed:c

f(x) = 4de—1—3e%}

e+2
2

Ff) = (e —1)~ Be—3)) =
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8. [8 points] Let f be a differentiable function with derivative f’. A table of values for f and f’
is given below.

31619
FO 1275
Foy1[4]-1]=2

Find the exact value of the following integrals.
a. [3 points] fo (3t)dt.

Solution: Substituting w = 3t, dw = 3dt, we obtain

w(1)
[ S = /f — U@ SO =1 @-1=1

w(0)

b. [5 points] f39 tf"(t)dt

Solution:  Using integration by parts with u = ¢,dv = f”(t)dt (so that du = dt,v =
f'(t)), we obtain

9 9 9
[ et =g - [ o= 076 -3r6) - 70) - 16)
—(9-(=2)—3-4)— (5-2) = 33,

University of Michigan Department of Mathematics Fall, 2011 Math 116 Exam 1 Problem 8 Solution



Math 116 / Exam 1 (February 9, 2015)

page 5

3. [13 points] Use the table and the fact that

10
F(t)dt = 350
0

to evaluate the definite integrals below exactly (i.e., no decimal approximations). Assume f’(t)
is continuous and does not change sign between any consecutive ¢t-values in the table.

t |0]10]20[30]40] 50 |60
feyjojmofe e[ 0 [a/2] 7]
10
a. [4 points] / tf(t)dt
0
Solution:
10 10
| trwde =@ - [ o
0 0
10
=10f(10) — f(t)dt
0
= 700 — 350
= 350.
30 ¢/
. f'(®)
b. [4 points / dt
: | 20 f(t)
Solution:
30 g1 £(30)
/ f(t)dt:/ ldu
20 [f(t) f(20) U
= In Jul |50
= In[f(30)] = In[f(20)]
=3-5
= -2
60
c. [5 points] F@)f (t)sin(f(t))dt
50
Solution:
60 £(60)
/ FIOF () sin(£(1))dt = / w sin (w)duw
50 f(50)
f(60)
=—w cos(w)\f(m) +/ cos(w)dw
G
= —7TCOS(7T)+/ cos(w)dw
w/2
=r—1
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Math 116 / Evam 1 (February 8, 2016) DO NOT WRITE YOUR NAME ON THIS PAGE page 6

5. [16 points] Suppose that f(z) is a function with the following properties:

. /01 f(z) do = —5.

. /3 f'(z) dz = 10.
0

e The average value of f(z) on [1,1.5] is —4.

4
o / xf'(z)dr = 8.
2

In addition, a table of values for f(x) is given below.

T 0112 |3 |4
flz) | -7]-2]-2|m|0

Calculate (a)-(d) exactly. Show your work and do not write any decimal approximations.

a. [4 points] m =3

Solution: Using the Fundamental Theorem in f03 f'(z)dz =10 we get f(3) — f(0) =10
which gives m — (=7) =10 so m = 3.

15
b. [4 points] flz)de = -7
0

Solution:

1.5

1.5 1
/ () da = / F@do+ [ @) de = —5+0.5(—4) = -7
0 0 1
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c. [4 points] /4 f(z)de = —4
2

Solution:  Using integration by parts in f24 xf'(x)dr = 8 we get (4f(4) — 2f(2)) —
f24 f(z) dz = 8 which gives f24 f(x)dz=0—-2(-2) — 8 = —4.

d. [4 points] K f'(vVz)dx = 16
4

Solution: Using the substitution u = /z we get

16 4
fads= [ ') 2udu=2-8 =16
2

4

University of Michigan Department of Mathematics Winter, 2016 Math 116 Exam 1 Problem 5 Solution
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1. [13 points] Suppose that f is a twice-differentiable, function that satisfies

f0)=1 f(2)=2

I
2 4
/0 f(z)dz =5 /2f(x)dx:7.

Evaluate the following integrals.

4) =4 F(2) =3

a. [4 points] /2 zf'(z)dx
0

Solution:

2 2
! =X $2— X T = —1.
/Omf(x)dw— (@) /Of( Ydo = -1

2
b. [4 points] /f zf'(z%) dx
2

Solution:

c. [5 points] /2 23 (2% da
0

Solution:
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1. [12 points| Suppose that f is a twice differentiable function with continuous second derivative.
(That is, both f and f’ are differentiable, and f” is continuous.) The following table gives
some values of f and f’.

x 0 1 2 3 4 | 5 6 e3
fxy| 7|5 | =10 |11]|-3]| 2 9
fll) | 3 | -4 -2| 4 |-=5]|0|-1] 2

In parts (a) through (c) below, calculate the exact numerical value of the integral.
Write “NOT ENOUGH INFO” if there is not enough information to find the exact value.
Be sure to show your work clearly. No partial credit will be given for estimates.

e g
a. [4 points] S(Inz) dx
1 T
dx

Solution: The substitution w = In(x) gives dw = <* and

[ 0D g [y = 1) - g0 =07 7
1 x 0

b. [4 points] /4 xf"(z) dx
0

Solution: Integration by parts with u = 2 and dv = f"(x) dz gives

4 4
" = af'(z)]* = "(z) dx
/O:Ef (x)dr = xf'( )}0 /of( )d

=(4-f'(4) = 0- £(0)) = (f(4) — f(0))
=-20—(11-7) = —24.

c. [4 points] /2 F(@) [f(@))? da

Solution:
Omne Approach: substitution with w = f(x) so dw = f'(z) dx

0 / 2 _ 16) 2 _wa
| @l dz—/f@ w? dw =

t_8_ 1,
3 3 7

-1

Another Approach: integration by parts with u = f(x)? and dv = f(z) dx

6 6
/ F@) @) dz = [f@)P]° -2 / £ (@)l (@) d.
2 2

Moving the last term to the left hand side and dividing both sides of the resulting equation

by 3 gives
8—(-1)

| 7@ @ @ = el - .,
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