Math 132 Exam 1 Fall 2018

14 multiple choice questions worth 5 points each.
2 hand graded questions worth 15 points each.
Exam covers sections 4.9, 5.1, 5.2, 5.3, 5.4, 5.5

No calculators!
For the multiple choice questions, mark your answer on the answer card.

Show all your work for the written problems. Your ability to make your solution clear
will be part of your grade.

Useful Formulas

n n(n+1 noo. n(n+1)(2n+1
Dici i = (2+) Y it = (+)6( U
n 3 [nman]? e 2
Do 0= [T] sin“ 6 4 cos? 0 =1
1+ tan? 6 = sec? 6 1+ cot?f = csc? 6§
sin(A + B) = sin A cos B =+ sin B cos A cos(A + B) = cos Acos B F sin Asin B
tan(A + B) = {2piiten sin Asin B = 1 [cos(A — B) — cos(A + B)]

cos Acos B = 5 [cos(A — B) + cos(A + B)] | sin Acos B = % [sin(A + B) + sin(A — B)]

sin®z = 1(1 — cos 2z) cos?z = 3(1 + cos 2)
sin(260) = 2sin 6 cos § cos(26) = cos?  — sin” 0
[ esca dx = —1In|esca + cotz| + C [secx dx =In|secx + tanz| + C
cosht = (e’ +e7") sinht = (e’ —e™")
cosh 'z =In (:C + M) sinh 'z = In (1 + m)

cosh?t =1 +sinh?¢
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1. Suppose f/(z) =sinz + 3z% and f(7/2) = 0. Find f(0).
. m/8

—m3/8

/8 +1

/8 —1

—m3/8 + 1

—m3/8 — 1
0

afl mogaw

Solution: If f'(x) = sinz+3z? then f(z) = —cosz+ 23+ C. Using f(7/2) = 0 gives C = —73/8.
Plugging in x = 0 gives

f(0) = —cos0 + 0* — 7*/8

2. Compute
7
/ V49 — 22 dx
0

A Tr
B. 497
C. 497/2

D. 497 /4
E. 0

Solution: This is the area under a quarter circle of radius 7. Thus the area is 7r?/4 = 497 /4.
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3. Evaluate the definite integral ff’ 2lr — 2|+ 3 dx

A. 22
B. 20
C. 24
D. 12

Solution: Graph and compute areas of trapezoids or triangles, depending on how you want to
91y

split up the geometrical area.

4. Compute L3, the left hand sum with 3 subdivisions, for the definite integral

8

/ |z — 7| do
5

A. 0
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B.
C.

Q@ = = U
SN B~ N3 T !

Solution: f(z) = |z — 7|. Subdividing the interval [5, 8] gives Az = 1 and sample points zy = 5,
ry=6and x5 = 7.

Ly =f(x0)Az + f(r1)Ax + f(z2)Az

=f(5)(1) + f(6)(1) + f(7)(1)
—241+40=3
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5. Assume / f(z In(a® 4 1) for all numbers a.

Compute/3 f(z) du.
—1n (10)
—1In(17)
ln(lO)
In (17)
In 1—0)

7
In (35

nd?j.o.o.w,>

Solution:

[ s o= [ s i [ )
—/40f(x) dx+/30f(x) dz

=—In(4* +1) +In(3* + 1) = In(10) - In(17) = In (12)
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6. If

/34 f(x)dz =1, /47 f(x)dr =2, /13g(x)dx =1, /17g(x)dac —6

Find
7
/ f(z) —2g(x) + 3 dx
3
A. =8
B. -1

C.1
D. 3
E. 5

Solution:

/f :/ f(ilf)da:+/47f(x)dx:1+2:3
/3 ()d$—/179(15)dx—/lgg(m)dx:6_(_1):7
/37dx:4

And therefore

/f —2¢g(x +3dx—/f ) dx —2 / (:c)dx—i—i%/;da:

=3-2(7)+3(4) =1

7. Starting at time t = 0, water flows into an empty reservoir at a rate of 600 + 5t gallons per hour. How
many gallons of water are in the reservoir after 2 hours?

AL 1207
B. 1208
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C. 1209

D. 1210
E. 1211

Solution:

2

2
Volume :/ 600 + 5t dt = {600t + ;t2]
0

5
=600(2) + 5 (4) = 1200 + 10 = 1210

0
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8. Josh would like to approximate the integral of a function using a right-hand Riemann sum. His

expression for the n'* right-hand sum is:

" 3i\?\ 3
R,=)_ 64—(2+5) -

=1

What integral is he trying to approximate?
5
A. / V64 — x? dx
2
3
B. / V64 — 22 dx
0
5
C. / 364 — (z+3)? dz
2
1
D. / V64 — 22 dx
—2
5
E. / V6l — 2+ 1) da
2

Solution: We know that a Riemann sum is Z f(xz;)Az. Tt appears that Az = 2 and f(z;) =

i=1

64 — (2 + %) Since x; = a + 1Az, it appears that x; = 2 + iAx. Putting this all together gives

Az :§
n

r; =2+ 1Az
a =2
b=>5

f(z) =v64 — 22

Which all gives the integral

5
/ V64 — 22 dx
2
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9. Which of the following is equal to

/ Inz dx
1

A. lim - In (1 L (e — 1)@') (e —1)

n—o0 - n n
1=

R (e—1)i\ (e—1)
B. 1 1
3302 ( - n
. = ei (e—1)
C. 1 In(1+ =
Jm > ( +n) -
o S n():

Solution:

e—1

Az =
n

—1
xi:a+’iA$:1+i-(e )

n

f(z;) =In(a+iAz) =1n (l—l—z’- <6_1))

n
Zf:c@

e—1
n

n(a+iAz) =1In (1+i~(
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10. Let

Solution: We differentiate both sides.

d [~ ft) . d
@ /. 1+t3dt—%(xlnx)

f(?) _
m@x) =hz+1

Solving for f(z?) gives

(Inz + 1)(1 + 2°)
2z

fla?) =
And now we can substitute x = 1 to get

0+ 1)(1+1)

=1
2

f() =
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11. Calculate the integral

/37r rsin(z?) do
—3m
A.0

B. 1

C. 7/2

D. 6m

E. 972

Solution: Notice that f(z) = zsin(z?*) is an odd function. This is because

f(=2) = (~)sin((~2)*) = —esin(z?) = — f(2)

Since we are integrating over an interval symmetric about the origin, the positive and negative
areas cancel each other out and the integral must be equal to 0.

12. Compute

8
/ V2r +9dx
0

A.

B.
C.
D.

= =
S S wlg wloo win O
ool oo

/3



Math 132

Exam 1

Page 12 of 18

Solution:

8
/ V2r +9dx =
0

9
1
2
1
= —(2
3(

25

1
\/ﬂﬁdu (u=2x+9,du=2dx)
UAL:
3

W2

9
1 1
532 — 93/%) = 5(53 —-3%) = 3(125 —27)

98
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13. Suppose f(x), f'(x), and f”(z) are all continuous functions and you know the following additional
information about f(x):

f7(0)==2|f"(5) =6

5

If possible, find / (3f"(z) = 2f'(x)) dx
0

0

3

6

9

12
15
18

We do not have enough information

tom ™ oawe

Solution: Fix this up.
Use the FTC, Part 2:

/O f'(@) de = f(@) = 1(5) - £/(0) = 6
/O f(@) de = f(@)[3 = £(5) — F(0) =3
/0 (3f"(z) — 2f'(x)) dx :3/0 " (x) dox — 2/0 fl(x)de =18 —6 =12
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14. Find the indefinite integral.

Tx
/1+x4 dx

A. Zln(l +a)+C

—21z*
p 12
C. Itan'(2?) + C
D. 7tan~!(z) + C
E. Ttan(2?) + C

Solution:

1
/ [ d :Z/ du (u = 2%, du = 2x dx)

1+ 72 ) T+
7 7 )
= §arctanu+C: iarctan(x )+ C
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Written Problem. You will be graded on the readability and reasoning of your work.

15. Using limits of Riemann sums, compute the definite integral:

2
/ 1— 2% dx
1

Solution:

_b—a

Ax

1
n n

1
T, =a+iAr =1+ —
n

Fla) =1 — (1 + %)2

angf(wi)&”:i [1— (1+%)2

i=1

(205

2 1 )
i=1 i=1
2 n+1) 1 nmr+1E2n+1)
- n? 2 n3 6
2
2 1 1 1)(2 1
/1—m%&zhmRM:mn—ﬁ-ﬂﬁil__“nm+)(”+)
1 n—00 n—oo N 2 n3 6

_ o, 2_ 4
6 3
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Written Problem. You will be graded on the readability and reasoning of your work.

16. Compute the integrals.

1 9 1
W [
L (@ 1)
Solution:
! 20 +1 31 ,
_lmdx: 1 ﬁdu (u=a"4+2x+1,du= (22 +1) dz)
3 2
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(b) / Va2 + 7 dx

Solution:

1
=—u

5

5

/x3\/x2+7dx:/x3\/ﬂg—u
x

_ (1 _ [ 1/2 _/13/2
—/2:1: \/ﬁdU—/2(u TNu'’? du = S U 5

(u =2 +7,du = 27 dx)

7
5/2 —U3/2 +C

3

1
=— (2 +7)°* - g(:ﬁ + 732 +C

7

—U

1/2 du




