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3. (14 points] Consider functions f(z) and g(z) satisfying:

(i) g(z) is an odd function.

7
(ii) A g(z)dz = 3.
7
m)Af@m=n
(v) f(2)=1.

6
wyﬁme=u.
7
(vi) /2 f'(z)dz = 3.

Compute the value of the following quantities. If it is impossible to determine their value with
the information provided above, write “NI” (not enough information).

7
a. [2 points] / g(x)dex=____
-2
| Solution: 3, using i and vi.
7
b. [2 points] / (f(z)—8g(z))dz=
2

| Solution: —7, using ii and iii.

c. 2 points] f(7)=—
| Solution: 4, using the Fundamental Theorem of Calculus with iv and vi.

6
d. [2 points] / fllz+1)de=_____
1

Solution: We use u substitution, u = z + 1. Making sure to change the limits of
7
integration, we get / f'(w)du = 3.
2
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e. [3 points] /7 zf(z)dz=_______
2

Solution: We integrate by parts with u = z,dv = f'.

7 7
/2:z:f'(:z:)d:z:=:z;f(:z:)|g—/2 flx)dz = (7f(7) —2f(2)) —17=28—2-17=09.

3
f. 3 points] / rf(z2-2)de=___
2

1 7
| Solution: We use u substitution u = r2—2, du = 2zdz. We get 3 / f(u)du = 121 = 8.5.
2
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7. [6 points] Suppose that g is a continuous function, and define another function G by

G(z) = /0 " glt) dt.

7
Given that / g(z)dz = 5, compute
0

7
/0 0(2)(G(2))? de.

Show each step of your computation.

Solution: Substitution gives

/7 g(z)(G(x))? dz = /G(7) ul du = u_3
0

G(0)

Alternatively, integrate by parts to obtain

7 9 37 7
| s@)6@)de= G@)ly -2 [ oe)Ga)) ds,
0 0

which after rearranging gives
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Math 116 / Midterm (October 10, 2016)

8. [6 points] Suppose that f is a continuous, odd function, and define another function F by
T
F(z) = / f(3t —c) dt,
-12

where c is some constant. You do not need to show your work for this problem.
a. [3 points] Find a value of ¢ for which the graph of F' goes through the origin.

l Solution: The correct value is ¢ = —18.

subgtibbn - w= 3t-c¢

F(o) = f fGse-de

-1z A\A= 3 at
-C
= AN
S‘ ;(u\- 3 A\A
-3 =-c
~-cC
= L[ swda , me = B =
~3b~-c
Zez L
g. OAO\ :j wa.vd’ \\‘\N\fh ¥" kZ 0?(05.1{ C ""~l%

q |
g E(wydp = O
-a

b. [3 points] Find a value of ¢ for which the graph of F’ goes through the origin.

| Solution: The correct value is ¢ = 0.

F'(X) = ‘F(SX-C)

Filloy= (-0

S— 2dd =9 | Sy ":(o\: ) ) S Moose = 0.
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8. [6 points] Suppose that f_83 f(z)dz = 5. Use this information to determine the values for

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

problem.
2b
iy WANT 2
_ . Y
V&F(max : \«X Fld Jdn = -;_% Hadw = Rex) dy
Y 20 2a I
w= 21x
=\
des L dx > | KRt
2~a * -3
2 = 9
a= -15 b: 4 k= 2

9. [6 points] Suppose f(z) = f'(z) + 3. Determine the EXACT value of fol e f'(z)dzx 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'(z)dz so that du = e®dx
and v = f(z). Then we have

1 1
| er@is = ol [ i@
0 0 )
= /) =10~ [ () +3)iz
1 1
= 4e—1—/0 e f(:r:)d:::—3/0 e®dz

1
2/ e fl(z) = 4e—1-3e%|}
0

11, 1 _e+2
| er@ = jte-1-Ge-3)=3
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1. [10 points] Indicate if each of the following is true or false by circling the correct answer. No
justification is required.

2

T
b. [2 points] The function F(z) = / sin(e’)dt is an even function.
1

False

Solution: The function F(z) is even if it satisfies F(—z) = F(z). Since

2 2

(- 2 |
F-z) = /1 sin(et)dt = /1 sin(e!)dt = F(z).

then F'(zx) is even.

c. [2 points] Let h(z) be an antiderivative of g(z). If g(z) is measured in kg and z in inches,
then the units for h(z) are kg per inch.

True False

T

Solution: The second fundamental theorem of calculus says that h(z) = / g(t)dt for

a
some contant a. The units of g(z) and z are kg and inches respectively, then the units

of h(z) are kg - inches.

1-t
d. [2 points] The function R(t) = / e* dz is decreasing for all values of t.
¢

False

Solution:

R(t) = —e1-t° et’ < 0 for all values of ¢.

Hence R(t) is decreasing.
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