Simon Fraser University
Math 100

Final Exam Date: April 17,2007
Instructor: Sue Haberger Time: 8:30-11:30 am

i \/
Last Name (print): KE y ' First Name:

Signature: SFU Email ID:

I.nstf;lc“t‘ionsi |

1. Do not opén this exam until instructed to do so.

2. Ensure that you have 12 pages of questions numbered page 2 to page 13.
3. No calculators, notes or books are allowed.

4. Give all final numerical answers exactly, simplify all final expressions.

5. For full marks, show all steps leading to your final answer. Clearly indicate your final
answer.

6. Answer each question in the space provided. Use the back of the previous page if necessary
—1if you do this, clearly instruct the marker “continued on back of previous page”.
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Question | 1 2 10 |11 {12 |13 |14 | Total

Mark

Maximum | 16 |10 |10 |10 |6 3 17 |5 5 6 |2 2 5 3 90
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1. (2 marks each) Give the exact simplified numerical value of each expression. Write

your final answer on the line provided
(Remember that expressions such as V5 . T e’

values)

a) The value of 80° in radians =

ZOx T
20

, and In6 are exact numerical

L
a) A

c) logs V5 - logs (2%) =

_\2 —(-2D)

d) 1O—lz-logZS _

{
Lov 96'/2
foR’

.Qn_cﬂg

d)i
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-2
e)csc—5-£= \ - €) \r—%

S
=2 () (-28)

£) The period of the function 1) =S cos(z0) is: R
T
g tan7(-1)= | O____ Y.
| 16
h) cotz(cos"(%)) = h) _5_3___

I o cil(4)

;i S\S 33

| \
4 . L N3
Coto = <\Y—"§>—'3>
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2. Given two functions: f(x) = —5—1 and g(x)= x? -1
X+

a) (3 marks) Evaluate exact and simplified:

(.§J<e)= éé; i (@0 = ¢ NS | gono= 8(‘2(@)3

_ 65 = C—-\\(%\ =4 %(53
B - =S = 44
by (2 marks)  Give a simplified :é'iﬁré§3f6ﬂ":f6'f;ifz*5 2)(x)y = g(%(bt\)x - T
S5y - s e
¢) (2 marks) Give a simplified expression for £B+7)-20) , (assume A =0)
' 2 . - 2 -
= @Y=\ - (fs) , = Q¥bhth=\-K

bWy »IC’Q-W\ ‘
W '

d) (3 marks) Determine a formula for f 'l(x) , the inverse of f(x) .

State the range of /. 'U&: _S W e AL - =
| 30 We-claay e &

!
‘%+\’ =

-
&6 \S
e = <%Z‘ -\ \ . Q@w@%@ o§@
Range of f7': Q(:C)_‘?é -\ DC¥ —\.

A\ weal V’\UL\’)’\(Q—Q'\;S QKCQPJY — |
(=<2, “% J (-\ ) O‘)B
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3. (10 marks) Use the graph of f(x) shown to answer the questions:

2) £(0)= 5
-\

b) f(-5)=

¢) For what values of x is f(x)=0 ?

:-.-—-L* » o Q

DA xme , f)= T2

& As x >3, fx)—> —°D

- 5 Give the interval where f(x) is

decreasing: (“\ S 3\ |
—\Z X 43

g) Give the range of f(x) in interval

~ notation:: ' (*w \6]

h) State the numbers (if any) at which
f(x) has a relative maximum:

-1\ . : .

1) Solve: f(x)=0 (answer in interval

notation):
-4y |
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4. For the points:  P(-2,7) and Q(1,5) give each of the following.
( The graph grid is for your use if needed. It will not be marked. )

a) (2 marks) The exact distance E

Q2= (7 = N\3 RS

v s &N

b) (1 mark) The co-ordinates of the midpoint of FQ— & l‘

(2208) = (45 ©)

====¢)~(I'mark)~The slopeof =P s srsmmmmms

ST -2
D S

d) ( 1 mark) An equation for the line PQ | _ - -2 (>~ 2_>
%\g\ -2 (o= D e (%—ﬂ - (

(0= Avy EQUUALESTY (=-2 5 +
e) (1 rnark) The equation of the vertical line through P 3 3

.  ——— .
e

Q2 marks) The equation for a  circle centre P, passmg through 0.
Qondiee (—2 ;73 Tadus ; \{EW

Cac-‘»a) - (%—‘73

g8) (2 marks) The equation of a parabola with vertex Q , and y-intercept 3.
2
%-—-— Wze=1t) + 5

_ >
or (%—-S\; — (o=
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5. (6 marks) For the graph of the quadratic function: f(x)=x?-10x+18

a) Givethe y-intercept -

\%

b) Give the co-ordinates of the vertex

“‘b. = "‘_L‘O\ = 5 ; 5
a0 E) , <5)—7‘ !
Usy= gs-so+\g = —)

- c) vae the exact value(s) of the x- mtercepts '

“““ B 0 — 1050 =& \& =0
»DC:- \O ™ \‘3\00 71 = o> JQ_S— ,
| - B ( :54« Y\ (5 *f 2 5~ \T7>

d) Give the range in interval notation. -

-1, =)

6: (3 marks) Use sign analysis on the number line to solvé the inequality:

x4 > x4 6x7
D(_L\—— DC.B—G')LZ > 0
~>(o—>—6) >0
= (- x~+2) >0
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7. For the polynomial function:  f(x) =3x* - x* -15x+5

a) (3 marks) State the quotient and remainder when f(x) is dividedby (x+2)
./’//—"—‘“W«M M—-W—NN*\\"?x\

-

AT W QUoNAST", Bac— T —\

\y ' R&NQINDPL. T+

|
o
z
| N

b) (3 marks) Given that % isa zero of f(x) determine all the real zeros.

j‘\ 3 —~\ —\S S
s AL o ==
2 0 S O
Sepressed in*w'. Rl —\S =O
2
d__.._
ci':tgéw

Al vedl 2ems (lzl\) S 3“372‘

¢) (1 mark) Which of the following could be the graph of f(x) ?

Write the letter of your choice: O

£ 6
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3x-6 = 32
1

8. For the rational function: R(x) = (>t \\

X+ -
a) (1 mark) Give the equation of the hQQZontal asymptote: Q - <SS ‘

>

b) (Imark) Give the value of any x-intercepts: {Q .
(o(L DC';'Z—>

c) (3 marks) Sketch a graph of the function. Show asymptotes as dotted lines. Give the
co-ordinates of at least three points on the graph

T (60
9. For the trigonometric function: ' y'= 3sin(x + %) -1 _
T Leey e—\

a) (1 mark) Give the value and direction of the phése shift.

b) (1 mark) Give the range of the function in interval notation. L 4 )
_ -4 .

¢) (3 marks) Sketch a graph of one period of the function. Put a scale on both axes.

/}
( % )’L\
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10. Solve each equation. Give all solutions in exact simplified form

a) (2 marks) 3+log,(x-3)=log,(x+11)

~+\\
A= )

17 - DC‘\‘\\
£

Rt —Q4 = >\
TxX = BS

Page 10

b) 2 marks) 3120 —10
- \'\21' , O v

(\‘21\./Q\Q/é QN\ (
(‘3) 52>c |

B N

‘ _"c) (2 marks) In(10-7x) = _;_

| X
o-1x = e *

v o

lo-e* = Jx

%4

ac—? \O*Q,l
7
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11. (2marks) If $20,000 is invested at an annual rate of 4%% compounded

continuously, how long (in years) would it take to grow to $25,000? (Give your answer
(33 b2 M v -
as an exact “calculator ready expression) A - Q tt

c045_t
AS, 000 =~ Q0,0 :

oyst -

_L:'\
QN\(_SC{\ . .oust @w{}

ozl T s ToELT el

-
SN\

LS\
san\4d)
O.04S

i
T

12. (2 marks) Slmphfy cos(x+—)+sm(n' x) =

<O®S:{ C@sf — %\M:( Sin \I‘\ (%m\\ CoSyY — CO<]/€WD§ S

]

(o ~%\“>L\ -+ (o ( \\Emi>

= —SWoC —+ [3WMDC

O

I
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13. Solve each trigonometric equation on the interval [O,Zzt)

a) (2 marks) secx = -2

==
Cost = 5. =,

Vg
/.

o«

" b) (3 marks) 1-2cosx=sin?x+3

|— O’g@gxﬂ (1= 50 +2
&DsaC — éZCOSDL ""5 O
(Qesoc | )(Casac — 3)y=0

i




SFU Math 100 Spring 07 Page 13
Final Exam

14. (3 marks) A track and field area is to be constructed in the shape of a rectangle with
semicircles at each end. The inside perimeter of the track is to be 400 metres. Find the

dimensions (length and width) of the rectangle that maximizes the area of the rectangular
portion of the field. Give exact answers.

Note: For acircle of radius r : ' Circumference: C =2  Area: A = mr?

‘ﬂ'Q‘?ﬁl\ﬂ‘“«.

w - widMe.

“oaﬁmn:& ANa = Qw

Qeveomtw 1 L 400

QX"

T

Z " —Yo |
Q( D 0w | 26, (=2

W€ W=200 . Q= “oo-(2w)
: < ) W
2.

V0O

I

ANSQ! Aea i MAXIMOM (oEd
L= 0w W= 20 m-
| T~

A= (420 o

(@ R-a | go  (NeRves) Sweo




