DECEMBER 10, 2019

MATH 15200/14 Final Exam ALAN CHANG

Please present your solutions clearly and in an organized way.
Simplify all your final answers. If an answer box is given, write
your final answer in the box. If you run out of room, continue on
the extra pages provided at the end. The use of a calculator is
not allowed. Good luck!! -«

Full Name: Student ID:
Semple  Solutions

Question | Points | Score
1 3
2 12
3 80
4 30
5 10
6 10
7 14
8 5
9 20
10 10
11 4

Total: 198

This exam has 11 questions, for a total of 198 points. The maximum possible score
for each problem is given on the right side of the problem,

Please do not open this exam packet unless you are instructed to do so.
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Here are some trigonometric identities.

sin(x + y) =sinxcosy + cosx siny

sin(x — y)=sinxcosy —cosx siny

cos(x + y)=cosxcosy—sinxsiny

cos(x —y) =cosxcosy +sinxsiny
sin(2x) = 2sinx cosx

cos(2x) = cos? x —sin?x = 2cos’ x — 1 = 1—2sin®x

.2 1—cos2x
sin® x = ———
2
9 1+ cos2x
cos“x = ——
2
. X 1—cosx
sm—-—-:l:\ —_—
2 2
X 1+cosx
cos-—=:|:\ -
2 2

1

sinxsiny = 3 [cos(x —y)—cos(x + ¥)]
1

cosxcosy = [cos(x — y) +cos(x + y)]

1
sinxcosy = 5 [sin(x + y) + sin{x — y}]

+ —_—
sinx +siny =2sin(x zy)cos(x 2y)

_|_ —
sinx —siny =2cos(x zy)sin(x 2_)/)

..|_ —
cosx+cosy=2cos(x 2y)cos(x zy)

+ _—
COSX —COSY =-—Zsin(x zy)sin(x zy)
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1. Write down the three Pythagorean trigonometric identities
(i.e., the ones involving, sin® 8, cos® 8, tan? 9, etc.).

snte + ot = |
dwld({ b
'TOLV\‘L@‘ | = SQL'L@ i Cos™ 9 chividie la
gt

|+ cttB =ewt B

2. Fill in the six blanks with the correct capital letters. (Some options may be used more than once.)

(A) c< x <c+8é (E) L< f(x) <L+e

(B)c—86< x <c¢ (F)L—e< f(x) <L
(C)e—6< x <c+6 (G)L—e< f(x) <L+e
(D) 0<|x—c¢c|<é (H) 0<|f(x)—L|l<e
(a) Two sided limit; }slgé f(x)=L means

“For all € > 0, there exists a § > 0 such that if D , then C;' e

(b) Limit from the left: xlir?_ f{x)=L means

“For all e > 0, there exists a § > 0 such that if ’E) , then G Re

(c) Limit from the right: lim f (x) = L. means

“For all € > 0, there exists a § > 0 such that if A , then G, J
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3. Evaluate the following. You can use any method you want.

1
L | W
@ L A==

Rl
:@w(;gmﬂb = areswd - ovesin 0

x -
(b) J mdx: - r— I l_,,.. X’L r (‘/

u=\—x"

~ du= —dx o

N

g _'_L OQU‘ _ __LS\ "‘/z&
Q\g na - A U 4

\

- lu e
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/\ﬂ-&f‘fw
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X=Swm u wppes :
d)(: COS U QU Lo wir -

W

\—x* = \i b-swtu = (ot o

T gty

. Cus W
Cosu

d=swmu — y=74

O=Swmuw — u=0

/\@%m@




Math 15200/14 Final Exam, Page 6 of 18

x3 _ \’ 3/
(d) fmdx— -—«(.\_)(’L} 1*"'_7)(1’)(1'\ ’L+C/

k= W
Oy = (0§ Wy

Vj
%
— SW U
B g oS U du
Cos u
- S fn°y, du

= S (1-Costu) Sy u S

T"S (\-vY) dv

3
v

3
':)) .

Y
= - (=X 1*'\2 (\—-x”")% yC

(‘lw\ o 6150 Coacor s Yo obfa)r

(=) ey v e )

/\%W

V=005 |
dv= -5 u dy
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(&) iJ. (1+t2dt=
dx §,

(wx¥)°. 443

= (e £

= () 4

d .
(f) E_; [ln(esmx)] —

(s X

= *iﬂsm X

= (0 X
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@ fxe"dx: )(e‘l_;elx +C

(

J

= wef - | ef drx

X .frxvo
Soluhon 4 \x\"""i ;i€ X 20

(iian= (O cho <l dx = Si"”d* ANEY
) _
— [__ &_ \: _} = 10

Solufion A4 Dyaw o picture .
Toval oveq

1L T
Oeg Lt
frot y A5 =10
- £

i

I\
2\
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4. Make the required u-substitutions.

Write down the integral you get after making the substitution. You do not have to simplify or
evaluate the integral,

(a) Make a substitution so that the integrand is a polynomial. There should be no trigonometric

functions in your final answer.
(Note that your final answer should be a definite integral.)

nf2 0
J; sin?! x cos®® x dx = _ g \ (,\"qu"\{b ubﬁ C;u

T/ |
- L \0 Lo
go CSW\ X) Cog” X SMX 4 § U= cos X
d U= — X
W/ 2 A0 6o
= (7 Qs s awmx dx pper = =0
lower = (o5 0 = |

0
- - g\ U*u"")lo uw Ay

(b) Make a substitution so that the integrand is a polynomial. There should be no trigonometric
functions in your final answer.

fsec41xtan81xdx = g W 0 (J\,\'L-m qud u

= S ST K (mv\zx\ﬂro eC K Fan X dx

_ 40 2 40 - U=5ecX |
= j 50X (S&L r- \3 SRUX Tonx 0 du = secx tanx O

— SU%L\{L’\)% Ay
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(c)} Make a trigonometric substitution.
There should be no square roots in your final answer.

N ey
1 28
&

x _ (2, SQLU"“
J Ve T b Tton Ksecu tenyw du

Lygx—3 =%k Llxr\ =4 = (x+0"=2"

X+l = Lsec u
Ay = L gecu o u by

JG - =dbon w

S Q seeu — |

1

A secu Fowm u dy

S

Jtanu
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5. Show that
1
2

<
2 3 45
(Hint: Think about upper and lower Riemann sums.)

Congrder the Function %:'(X) :ng“
andh g parhition i\ﬂ.%)“r, 57\ o} LLSY
A busic property GQ e defnire \V\ﬁ%m& S

- |
L‘{,C?) < S IO dx £ ch (P (*)
\

N
thars 1S W S

To Hnd Le(®  wnd UJ;UD\5 note that £ g

) d\o,cxe_c\sw\cb fnction <o
Upper sum

b do

(5ee prefuve on \r\"cj\/\%’) | Tr

| 1'?,-'543“

o IS
sieilaryy L (P)= g gbg e

So oy (£), we obtuwy  the desived l"’\‘lfﬂ&“\"hﬁ'
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6. Suppose f is a one-to-one function, and that f(a) = b.

What is an equation which relates f'(a) and (f 'Y (b)? Give a geometric interpretation for this
equation. Please include a picture.

equation: | 'G“\Y L\D\’:— VQILQ\)

The %m?\/\ of y= L(x) 15 thae relecon o
\j”"?(?(\ sbeut fhe I y=x.

Tha “rcxm%iw\‘r Lwan %UVS C Q}\M}U‘?\ oo,
The oviguedl tangemt line oy slope §'fa)

o the yellettred  one oy stup{z ;_](O\)
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7. (a) What are the domain and range of the function arctan x?
domain =| (— ) c;o)
range = —_ .5: ) ;3
(b) Use the formula for the derivative of an inverse to evaluate ——[arctan x].
E0)=Yamyx, xe (-3 a;g;
I
avcion ( “)
( =) = £ Iy
(B8
- A
— q T (2%
Sect { s cham k)
1
= (D gq’ (argtan X)
_t Nt \
( ‘g\-{“x?’) B HL'X.IL
8. A generic nondescript object moves on the x-axis. The velocity at time ¢ is

v(t) = tsin(1 + t4).

What is the displacement of the object between times t = —1 and t = 1? (Recall that “displace-
ment” refers to the difference between the initial and final positions.)

displacement = O

S\ £sn(1rt®) dt =0 (e e mﬁ%vmc&
s oa odack ]DWA—UF‘\'O!/\

—\
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9. Consider the region between y =0 and y = 1 —x2,

Write down an integral for the volume of this solids described below. You can use either the
washer or shell method. You do not have to simplify or evaluate the integral.

(a) Write down an integral for the solid generated by revolving the region around the vertical

line x = 2.

integral expression =

\ ,
gmu-—mﬂw»«

wse shell methad .

cadiwg = - X
haight = {-x2

L AX

(b) Write down an integral for the solid generated by revolving the region around the horizontal

line y =—2.

integral expression =

g_“v( (23X =) Ox .

Wse wasthey  waetiaod
oMYV rodawg - I—xlﬂ;_ B -*xfl

ey radiuy -
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10. Sketch the graph of a function f that is defined on [0, 1] and meets
the given conditions. If this is not possible, give a reason why.

(a) f is continuous on [0,1]
f does NOT take on a minimum value

1* lmpossible , by the
oxtrame  vyalue theorem

(b) f is one-to-one
f does NOT take on a maximum value

11. (There are no incorrect answers to this question,)

(a) Of all the material that we covered in this class, what was your favorite?
mm% vatiow by Pw’rs
(b) Least favorite?

'\\’\\*Q{%\IC&HUV\ \D\j \?0\“‘"5
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This is blank space.
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This is more blank space.
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This is even more blank space.

Name a Pokémon (or something else if you prefer):

1s Digimen o Polcdwmon’




