02/27/2004 12:17 FAX 510 642 9454 O()l

Final Exam, Thursday, 12/11/03
8:10AM — 11:00AM
Math 32, Fall 2003
Instructor: Benjamin Johnson

Student’s name: _ S0 /U '}' .I Qwn

GSIL:

Do not open your exam until instructed to do so.
Please read all directions carefully.

Please simplify your answers as much as possibie.
Please draw a box around all your final answers.
You may not use a calculator on this exam.

The exam consists of 15 questions, plus one bonus question. The point values for
each question are indicated below, and also before the problem numbers.

You will have 2 hours and 50 minutes to complete this exam. Please work
carefully, and check your answers when you are done. Remember not to spend too much
time on any one problem. If you get stuck on a difficult problem, move on to a problem
that you know how to do, and come back to the difficult problem later.

If you finish your exam before 10:50AM, you may turn in your exam and leave

- the room. Solution sheets will be distributed to all those who turn in their exams after
10:00AM. If you leave before 10:00AM, you will not receive a solution sheet. Once you
leave the room and collect a solution sheet, you may not return until after the exam is
over and all the exams have been collected. Also, you may not leave during the last 10
minutes of the exam. ,

Please do not write anything below this line.

Problem 1 (out of 6) Problem 10 (out of 6)
Problem 2 (out of 6) Problem 11 {out of 6)
Problem 3 (out of 6) Problem 12 (out of 8)
Problem 4 (out of 6) Problem 13 (out of 8)
Problem 5 {out of 6) Problem 14 (out of 8)
Problem 6 (out of 6) Problem 15 (out of 8)
" Problem 7 (out of 6)
Bonus Problem (out of 6)
Problem 8 (out of 8)
Problem 9 - (out of 6) Total Score (out of 100)
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Problem 1 (6 points)

Solve the following quadrat'ic equation using any method you
choose. |

x? +%x—2=0

2w+ -4 =0
o (x=-Dx+d) =0

[K=%cﬁx:—47

Prdblem 2 (6 points)

Find an equation of the line passing through the points (5,3) and
(7,—1). Please express your answer in slope — intercept form. .

= 3—(—\) i- -
5-7 © 3 7 T
y—B = 2(x-5)
V-3 = “aax+ |0
b/="’&>4+13
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Problem 3 (6 points)
Let f(x)=x2. Let g(x)=3x+1. Find an explicit defining formula

for the function fog.

| 8(#«) = 3w+ |
g(x)'-l = 3x
%__(%‘-'—‘ = X g"(goo)
so 3"(2)= %’ ‘
R e | \R
Soacog (x) -Hg (x)) -j:(%): (._3__>

| O" X - 2% + |
Problem 4 (6 points) [ 7 !

What is the largest possible area for a rectangle with perimeter 80

meters?
Gen 2x +‘QY =X0O = 27 = F0-Ax
7( Jy Maximize xy y =40 - X
- = X(40-%)
= =3 +H0x
< - 1 (x*-4Ox + 400 - 400)
= - (%-30) + 4_99,

The waximam
_ ,? )
Cvadit of U

E()Emevlwsa‘j
| M%Wm . Y400
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Problem 5 (6 points)

Sketch a graph of the function g(x)= 2;__35 . Be sure to include

any important features in your graph including any vertical
asymptotes, horizontal asymptotes, x-intercepts, or y-intercepts.

Vertical asy”’)o‘!”d‘f{’: X=3

2 -
X-3|2x-5 $O 2x-5

hou zontal asym/)%'fe; y = Ax = o | X=3
~intercept © 3 (%,0) I - ‘Q+x‘-i"3

Y- !h‘l"ﬁ\’(‘ﬁf)"': 5/3‘ (0, 5{3)

o

-5
Gmf’l':&gy -—*——- = 2+ L
boks hike ra}oA oﬁl y =%

shifted Jonts +o e r'jé‘f
Ol"d two Uy”-f—s U/J

@, 53) ’
Yo x
Problem 6 (6 points) R

Solve the following logarithmic equation.
log,,(x—6)+log,,(x+3)=1

........ / 4 @ an extranegus

}0 16 (" ) ) = /
d (6 EXx+3)) = | solotion swmce i+ ts

X-GYx+3) = D' pot th +he dowain
~-3x-1® =10 | of +he Orizjm'q,( QﬁPr(’SSK}V\
..,3)( - 0'25) = O ,O%m (7‘-‘(,0) + ]OS,G(X-{—B))

(x+4)(x-7) = O
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Problem 7 (6 points)

Solve the following inequality.

| logz[%cx__zl) <0

Domarn o+ QxPreSSléIn

heed
Ax= 1 ° _ _
XA < =d %(x_&' >0
X - "

%=1 = (x=) (-2, ) U (2,0e)
®— <0 |
/
—[ [/01 a

(-1,2) N [('d"/'/a)u(appﬂ
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Problem 8 (8 points)

Complete the following table.

6 | 60°| 37 | 300°
2

sin & E/a -l e ﬁ/a
cosf| 'n 0 Y A
tan@ | vi |ondebind| -3 z

cscl| 2% | -1 | MF |

SECH | 2 |undeFnd| 23 V3

cot@ | % o | "B |
Problem 9 (6 points)

A block attached to a spring moves up and down in simple

harmonic motion governed by the equation s= ZSln(’? J .

a. (3 points) State the Amplitude, Period and Phase Shift for
~ this function.

/Armpl:%uo’e

Peviod = ;“T

£y

A =[]
-

A sin(Bx- %)
A=2,B=3,

-]

Phase shf+ - S5 = O]

C =0

dioos
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b. (3 points) Sketch a graph of the height of the block for two
full periods, starting at £=0.

Problem 10 (6 points)

A building contractor wants to put a fence around the perimeter of
a lot that has the shape of a right triangle. One angle of the triangle
is 45° and the hypotenuse is 30 meters.

“a. (3 points) Find the length of fencing required.

30 ) sth 45° = ?)(5 v 1m e te -
< =X = 30+ 1503 +15V3
¥ < 30 .
IS0, = x = EO ‘*’30\)3 meters '

b. (3 points) Find the area of the lot.

A= gbh = ¢ < 305R) - £-225-2

-[325 meters?]
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Problem 11 (6 points)

Prove

 sin(2g)=_2tand_

1+tan2@’

(Hint: start with the right side, and simplify to obtain the left side).

_2/1__@"_6_ | 2 Sng . QAsm S cos G

. = COS &
[+l |+ Smie

Cos3g

) CosS

= AsmGcosE

;) Sin & - S“’)é&) o

cose
(cosaek + Smi_&)
Cos 26

(_g ..sme-

CO 56—

( Cos>G
Problem 12 (8 points)

Let z=4-3i, and let w=1+i. Express each of the following in
standard rectangular form, (i.e. in the form a+bi, where a and b

- are real numbers).

a. 7 = L}+3L ‘

b. z+w = 43L+(}+L) m

= ({-3001+1) < 4 4 =30 - 32
=4 +L =36
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©-30(-8) 44 =3 3>
(d+O(1-1) [ =&

]
Problem 13 (8 points)

Use mathematical induction to prove that for every positive integer

n, 3 2i-1=r2,
i=]

—

d.

Z
w

&y
« HE

_ 1= 4o
e !

wid

Let Pla) say F 271 = n?

Stepl: Show PO 1s +rue

| P says é&i-l = %

) \ | . . l
SA-l = 200 -1 = | = 2 e PO) e,

S"[f-f’ X Assume P(k) /s +rue. Deduce P(ki’)) is frye. |
P(L) say's :__;gla?t-z . ):5: o all i th ncluctign
o i :
Plk+]) says Z -1 = (k+))?
2 so Plke]) G trve.
=1

) Slc
bf e

%y
?ums\ .3 -
J f_; § 2e-1 + A(k+1) = Homco )Q?th e Prm"c\fj}q, of
“:\YF:‘LI’E’/'___? kl + ;lk 3 } ma‘”/wemnq‘bc‘a/(' eruc:L/bn,,
o () . Yrue for cver.
bla-s:c’.fq 2 /
' (’4+]) Fos;‘.%'uf \wf'ec:}er—- "
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Problem 14 (8 points)

What is the coefficient of x'° in the expansion of (x+2)2? (Hint:
The easiest way to answer this question is to apply the binomial
theorem to the expression (x+2)'2, considering only the relevant

term in the expansion. You may receive some partial credit for
stating the binomial theorem correctly.)

‘T}\(’- bynOM\‘C&l 4-)»?0:‘6»4 Sa\js (Fmr‘ a,b é/R )
" 2 oy ek and for NE IN
(a+b) = ké(k)"‘ é,k

_ o 12
Noco (x+;l)' _ i (Ji) X;;-k';?k

T)ae +erm I w}m:C«L\ X Cccurs To .,L),,,e {04-)4
PO(AJﬁY"‘ IS 'f'l'y—e +€km ;4y\ O\.))’H.C)’\ )'L.___&

| 2~ 2 X
. <a> X d

_ 2! Xlo . {71

so ‘he cgeSticiemt
20101 |

ofF X n 4his

+erm g

EXZN

Colaceges o o (
e v S

Csend
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Problem 15 (8 points)

| 6 . |
Compute (\5 +i) . (Hint: the easy way to do this problem is to

first convert v3 +i to trigonometric form, and then use DeMoivre’s

theorem).
| 3L = s R
YRGS T Ja* + )
— | & - J3+1
SN
= X

1 8 = 30° <o’2 con uap )
o

N bgobScha‘}l::)W o = SM-}(‘/&) = 30
so V3+ L = &(COS 30°+ ¢ s 30°>
| b o . b
50 @Eﬂ,) = [;l (cos 30° + L 4un 3o°):{
by o 2% (04(6e-30°) +¢ 2n (6-30%)

DeMorsre s . S
'Tl\elorcm = (o&{ (W 130~ + A 1800)

-0 (-1 o+ bo)

(-1 "L
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Bonus (6 points)

Let f(x)=2x°+13x*+50x3 +82x2 +56x+13. Express f(x) as the
product of 5 linear factors. |

87 Fa+lana} roo+s Uveorcm cm}\/ Possré/«o ra*)l/dnoo/ roats

+) 3’4-_!_ +J3

ar€ T A, T

3/ Degcar‘h’_? r‘u)e O"J: 5‘;7145 NO PoSmL,-ue F€q) Y‘OO+S
L.e‘} 5 "}'l"y - ‘Flr5+

A 13 o 22 se !33 SO F(X) = &*“U(Qx"ﬂ/xj+3‘7xl+*f3x+’3>

- =/} -39 -43 -3 ’ |
5 ;T '~ _
A ) 37 437 13 6 M—/«ry / @,?,au-\,
3 . )
—l{a N 37 43 135 50 §(0)= (x+1) (x+1) (X +‘7x‘+30><%/3>
| ﬁ.ﬂ<m43§ B Iy 1 agai
a9 30 '3 O
—ifa 9 30 137 36 I s pot a root ot
-2 77 ’331 X 4‘7)< +30>< -!—)3

_'{3]52 9 30 123 ) s¢ Jf(x):/><+/)(><+))(x+’{;)(axi+&<+;(o>

-1 -4 I3 |
a a'?’ Al O- US””@ ‘L%{’ vadratsc nfor*deq/
Hwe rooJrs o+ AxFFE% +AG oy
K= =8HETIR)6) | -8 =/67-208
202) 2
:@ig@*-ﬁéégz—;igg

SOBOL)sa&+!)(x+l)(x+‘&)(x~(—a+3z))(x-(~;—3@
o0 [Fx) = QUXFDx+ D x+ YN[ w+2-3 N x+2 +3 )]




