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Instructions

• This examination consists of 11 pages, not including this cover page. Verify that your copy of this

examination contains all 11 pages. If your examination is missing any pages, then obtain a new copy

immediately.

• This examination consists of 6 questions for a total of 100 points.

• You have one hour to complete this examination.

• Do not use books, notes, calculators, computers, tablets or phones.

• Write legibly and only inside of the boxed region on each page.

• Cross out any work that you do not wish to have scored.

• Show all of your work. Unsupported answers may not earn credit.

The following identities may be helpful:

Z
sec x dx = ln | sec x+ tan x|+ C sec

2 x = tan
2 x+ 1

Z
tan x dx = ln | sec x|+ C cos

2 x =
1

2
(1 + cos 2x)

Z
csc

2 x dx = � cot x+ C sin
2 x =

1

2
(1� cos 2x)

Z
1

1 + x2
dx = arctan x+ C

SOLUTIONS
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1. This question has five parts; the rest are on the next page. Determine whether each of the following

statements is TRUE or FALSE, and circle your choice. You do not need to justify your answers.

(a) (3 points) Consider the following graph of a function g(t).

The function G(x) =
R x

0 g(t) dt has a maximum at x = 2.

TRUE FALSE

(b) (3 points) Let f be a decreasing function on an interval [a, b]. If R is the value of a Riemann sum

for f defined using right endpoints as sample points, then R 
R b

a f(x) dx.

TRUE FALSE

G
' (2) =gC4 =3

0 is not even

zero

*¥y rectangles undeayeqp
proximate
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(c) (3 points) If f and g are continuous functions on an interval [a, b], then the identity

Z b

a

f(x)g(x) dx =

✓Z b

a

f(x) dx

◆✓Z b

a

g(x) dx

◆

always holds.

TRUE FALSE

(d) (3 points) If

Z e

1

f(x) dx = 4, then

Z 1

0

exf(ex) dx = 4.

TRUE FALSE

(e) (3 points) If f is continuous and F (x) =

Z x2

1

f(t) dt, then F 0
(x) = f(x2

).

TRUE FALSE

f.
'

xexdx is not

0 flxdx f.
'

exdx

forinstance
u=e× du=e×dx

g
Jolexftexldx : ftluldu - 4

°
F

'

an = fly ) . ( y )
'

= f ( × ' ) 2×
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2. (a) (8 points) Find a function f(x) and an interval [a, b] such that

lim
n!1

nX

i=1

1

n

✓
cos

2

✓
2 +

i

n

◆
+

✓
2 +

i

n

◆◆

equals the value of

Z b

a

f(x) dx.

(b) (8 points) Find the value of this limit by evaluating the integral found in part (a). You do not

have to simplify your answer.

Ztln gives Zttn ,
2+22

,
... ,2tI :3

So interval is [ 2,3 ]
.

this width of Sub internal

So function is Gs2x+X

{@s2x+x)d×

= [ coixdx + f) xdx

= I [ ( Husk )dx+ 's 'iµ
= { ( xttzsin 4) /? +

ftp.t/3+tzsn6-2.lzsi2)+t(9.4#
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3. This question has two parts; the second is on the next page. Evaluate the following indefinite integrals.

(a) (12 points)

Z
e2x

e4x + e2x
dx

III. a ,
lef¥ix⇐K÷

partial
factions : u¥u = ¥

,

+ ¥ → 1 = An + Bluti )

u=o :
1 = B

u= - i : 1 = - A

t.su#uitzflut+.ttnldn=lzfklu+i/+klul)=ttlnle2xti1+h1ezxTI_
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(b) (12 points)

Z
1

x2
p
4� x2

dx

X = 2 co , o
dx =

- 2 Sino do

) ×z¥ad× = f 1- C- 2 Sino ) do

Ywiofioio

= f -25in
4626 iff do

= - t
, ftp. do

=
- ±

,
fseixodo

¥ = cos o

da f
: - Itau . + (

×
= -1,51¥



October 16, 2017 Math 224 Midterm 1 Page 6 of 11

4. An oven thermometer has the following readings over a 30 minute period

t 0 5 10 15 20 25 30

T (t) 347 350 361 365 370 369 372

where T (t) is the temperature at time t. Estimate the average temperature over this time in the

following two ways:

(a) (8 points) Use the midpoint rule, for n = 3 intervals. You do not have to simplify your answer.

(b) (8 points) Use Simpson’s rule, for n = 6 intervals. You do not have to simplify your answer.

-

3÷fo3°t that

↳
FIT .

Sx = 10

I to ( T (5) sx + T as )s× + TG 's ) tx )

= I ( 350 . 10 t 365 ' 10 t 369 . 10 )

↳

ftp.#.sx=5to [3 that

~~ 1 dxg (+ ( o ) + 4T (5) + 2 Tao ) +4 His )
30

+ 2 th . ) t YTGMTTG. ))
= ÷ ( 347+4.350+2.361+4.365 t 2.370

+ 4.369+372 )
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5. (15 points) Suppose a function f is di↵erentiable and satisfies f(6) =
1

3
, f(2) =

1

2
, and

Z 6

2

f(x) dx = �1.

Find the value of Z 36

4

f 0
(
p
x) dx.

Hint: Try the substitution t =
p
x.

t=K dtiztrxdx → dx = Zrxdt

= Ztdt

fy
"

f ' (f) dx = fzb f-
' Lt ) Ztdt

U= Zt v= flt )

du - Zdt du = f
' ( t ) dt

µ f
'

( E) ztdt = Ztflt ) µ - µ 2 flt ) dt

= 12 f 16 ) - 4 f ( z ) -
2 µ flt )dt

= 12 . 's - 4. lz - 2 ft )

= �4�
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6. (14 points) Evaluate the definite integral

Z 1

0

x arctan x dx.

Hint: At some point, you may need to use polynomial long division.

U = arctanx v= EX '

due ¥ dx dv .

.
xdx

a
from front page

floxanctanxdx = tiianctanxlo
'

- tf
.

"

,×Yzd×

xafs.si#x.ax=f
't . '⇒d×

- Mti I

F
=(×. anaanx ) !

÷ anctanl - lz ( 1 . # ly )
= I - anctan I

- ( o - arctano )

=If-t#y) = 1- tly
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YOU MUST SUBMIT THIS PAGE.

If you would like work on this page scored, then clearly indicate to which question the work belongs and

indicate on the page containing the original question that there is work on this page to score.
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YOU MUST SUBMIT THIS PAGE.

If you would like work on this page scored, then clearly indicate to which question the work belongs and

indicate on the page containing the original question that there is work on this page to score.
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DO NOT WRITE ON THIS PAGE.


