Math 141 Final Exam

Fall 2002

VYersion A

Instructions

This test consists of S€VENN pages besides this cover with 34 questions. Please
be sure that you have all the pages. If you do not report otherwise it will be assumed
that you were given a complete copy of the examination. The use of notes and
calculators is strictly prohibited!

Please print your name

Please print your instructor’s name




1. Final the solution set for the nonlinear inequality x* <x+2.
a) x € (~oo,—1)
b) x € (2,%)
c) xe [-1, 2]
d) x € (—oo,~1) U (2,0)
e) xe(-1,2)

2

1
Solve the inequality t+§ =2.

a) 1€ (—oo,— 2] U3, o)

b) rE(ww,—%] o [«%, )
3
) re(-em =21V S, )
3
) re(—w,~§2-] Ve )
. 5 3
e} re(—w,—g] M [~2~, oo}

3. Find the equation of the circle with center (-1, 7) and radius NER
a) X2 +2x+y*~14y+48 =0
b) x* —2x—y* 14y —~ 48 =0
c) x* +1dx+48+y* -2y=0
d) x* —14x+48+y* -2y =0
e) x> +2x+y — 28y+50=0
4. Find the equation of a line that is perpendicular to 4x + 12y — 3 = 0 and passes through the point (2, 3).
a) -—396—i
g 2
b) y=3x-3
c)y
d) y=—x-2

e) y= ——x+—

5. Candy and Tim share a paper route. [t takes Candy 70 min to deliver all the papers, whereas Tim takes 80
min, How many minutes does it take them when they work together?

2 1 1 1 2
a) 36— b)37— ¢)38= d)39= e) 40
3 3 3 3 3



Fla+h)- f{a)
h

6. For the function f(x) = 3x* + 3x — 2, find , where h#0.

ay 6a+3h-5
b) 6a+3h+35
¢) -6a-3h+5
d) 6a’+3a+3h+5
e) 6a’+3a-3h—35

7. Find the domain and range of the function f(x) = /2x” ~8
a) Domain (-e=, -2] W [2, =), Range [4, =)
b) Domain (-ee, -2] W |2, =), Range [-4, o)
¢) Domain (-eo, -2] U [2, =0), Range [0, o)
d) Domain (o0, -2] 1 [2, o), Range [2, o)
e) Domain (-ee,00), Range [0, =)

8. Find a function whose graph is a line segment joining the points (5, 9) and (-2, 3)
a) flx)=%x+%
b) f(x)=—tx-t
©) fl)=fx—%
d) fl=$x-4
e) f()=L%x+3H

9. Given the graph of f, describe how the graph y = f(x + 4) can be obtained from the graph of f.
a) By shifting 4 units to the left.
b) By shifting 4 units up.
¢} By shifting 4 units down.
d) By shifting 4 units to the right.
e} By reflecting in the x-axis.

10. Find the inverse function of f(x) = (x — 5)° + 8
a) f i (x)=x-3
by fHx)=¥x-117
o Fl=4x+117
d f)=Yx-8+5
e) fix)=¥x+8+5

11. Given f(x) = x> - 3; g(x) =x + 1. Find (g° f)(x)

a) X252

b) x*+2x
cy 2x-2
dy x*-2

e) 2x% 4+ 2x =2



12. The graph below has the piecewise-defined function

) f) = -x ifx<0
A x=1 ifx=20
B if x<0
b) f(X)—{ im0
_J=x x>0
? f(x)"{xml if x>0

-3 if x=20

1 if x>0

xt ifxz20

O F :{2 if x<0

A3 -Tx+6
x=-2

13. Find the quotient and remainder:

a. xP+5x+3+
x—2
b. XK tx—-9+ e
x—2
c. x*+6x+5+
x-2
2 12
d. x —6x+5-
x—=2
e. x* 3% -Tx+
x—-2

14. Find the real zeros of the polynomial:  P(x)=(x+ 1)(x2 -5x+ 6)

a. x=Lx=-5and x=6

b x=-Lx=2,and x=3
c.x=-lLx=land x=06

d x=1Lx=-2,and x=-3

e. x=~L x=5,and x=-6

15. Find all solutions to: X 4+9=0

a. x=1%3 b, x=H ¢ x=23 d x=-3 e. 1o solutions




16. Find a polynomial that has degree 3 and zeros at 3, 2f and ~2i

a X +3x7+4x+12
b. 3x" +2x* - 2x+12
c. 3x° +x +4dx—i

d. X =3x" +4x-12
e.3x +2ix” - 2ix

3

17. Find the asymptotes of  f (\c) = ~;3)C—_3)m
X - x-20

x=-lLx=land y=0
x=4 x=5and y=1
x=Lx=5and y=0
x=Lx=~dand y=3

o a0 T

x==4,x=5and y=3

i
2

18.Evaluate [}—J
9

&m—g- b. 3 c, —— d. 9 e, —
18

b
153 ] b

1
19. Evaluate log, —.
8177

a b. 9 c.

!
3

20. Evaluate the expression ?Iznlog3 36-log, 2.

a. %—log334 b. 3 c. 1 d. — e. log; 16



21. Find the domain of the function f(x)=log,(x)—-3- Iogg(l - x) )

a. (=eo, =) (-1,0) b. (=o0,0) L (0,00)  c. (=o9,]) d. (0,1) e. (1,0)

22. Solve the equation In(4 — x)—1=1 for x.

2. e —4 b. 0 ¢. 3 d In2 e. d—g

23. Solve the equation ™' =3 for x.

a. In3-1 b. 1 c.In2 d. 2 e. In3—Int

24. What is the terminal point of ¢ = }-g-ir on the unit circle?

1 1 1 /3 I /3 i 1
T Ce—— b. (——,— (=10 d (o — e (=,
d(ﬁﬁ) 3y e 373 e(ﬁ@)

25. If the terminal point of the real number t is in quadrant 111, which of the following statements are true?

“m 11 .sin( t) = 4/l —cos (1} IH .sin( 1) = 1

I.tan( 1) =
cos( 1) sec( 1)
{ g
IV sin( 1) = —4fl = cos *(t) V.tan( t) = * I“E:O:) ()
cos

a.all oftheabove b.IandH c landlV d HandV e IILIV,andV



26. Which of the following functions best describes the graph of the function shown here?

a. f(x)=2sin(x) b. f(x)= —2{:03(% x) ¢ f(x)= 2003(%)5)
d. f(x)=-2cos{2x) e. f{x)y=2cos(2x)

27. Find the period of f(x) = 2tan(27{x —2))

a. 27 b. 2 C. i d. z e,
2 2

28. Find the period and the phase shift of y = sin(g— Bx+m))
a. The period 1s %ﬂ' and the phase shiftis —7
b. The period 18 -imﬂ and the phase shiftis -7
. . T N
c. The period is £y and the phase shiftis - 3
d. The period is % and the phase shiftis -7

29. Evaluate the given expression: (tan(%'7:“())(&33(—%))2 + sin(m%)

2 1

i C

El b 1
% 573 .

30. The wheels of a car have a radius of 50 cm and are rotating at 1000 rpm. What number below best
approximates the speed of the car in km/h?

d. e. 0

d

SRR

a. 175 b. 180 c. 185 d. 190 e. 195



7

31. From the top of a 200-ft lighthouse, the angle of depression to a ship in the ocean is 30 degrees. How far is the
ship from the base of the lighthouse measured 1n feet?

V3 3

a. 10043 b.20043 100—*3* d. 200-? e. There is not enough data to determine this distance.

32, If tan &= -4 and sin 8 >0, what is the value of ¢csc87?

-Jl’/ —417 1
4. 17 b. —417 . — d, — |
. _ “7 4 “7

33. Steve is flying two kites at the same time. He has 80 meters of line out to one kite and 100 meters to the other.
He estimates the angle between the two lines to be 60 degrees. What number below most closely approximates
the distance between the two kites measured in meters?

a. 75 b. 80 c. 85 d. 99 e. 95

7 3 4
o R

i . 197 . . . .
34, What is the value of sin==—? Hint: sin(a +b) =sinacosb+cosasind and
12 12 12 12

V146 N A | V3-8 o2
26 g | ] RO

4 4 4 4
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be sure that you have all the pages. If you do not report otherwise it will be assumed
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|. Final the solution set for the nonlinear inequality x* <x+2.
a) X € (~eo,~1)
b) xe (2,00)
c) xe [-1, 2]
d) x € (—oo,~1) W (2,00)
e) xe(-1,2)

-2

H«}—ZZ.
¥

-

Solve the inequality

a) 1 € (—oo,— 2] U [3, o)

) re(-en =21 U2, o)
) e (-2~ U5, )
d) te(—m,—%} u[%,oo
) 1€ (-2 N 15, )

3. Find the equation of the circle with center (-1, 7) and radius \/5 .
a) x*+2x+y° ~14y+48 =0
b) x*~2x—-y*-14y - 48 =0
¢) X +14x+48+ y* ~2y=0
d) x*—14x+48+y* -2y =0
e) x*+2x+y’~ 28y+50 =0

4. Find the equation of a line that is perpendicular to 4x + 12y — 3 = 0 and passes through the point (2, 3).

3
a) y=3x~—
)y >
b) y=3x-3
) y=2x-3
1
d)y y=-—x-2
)y 5"
€) ———ix+i
RT3

5. Candy and Tim share a paper route. It takes Candy 70 min to deliver all the papers, whereas Tim takes 80
min. How many minutes does it take them when they work together?

2 1 1 1 2
a) 362  b)37- ¢y 38— d)39= 40=
) 3 ) E c) 3 ) 3 e) 3



+h)-
6. Tor the function f(x) = 3x> + 5x — 2, find L9 where h 0.

a) 6a+3h-35
b) 6a+3h+5
¢) -6a-3h+5
d) 6a’+3a+3h+5
e) 6a’+3a-3h-5

7. Find the domain and range of the function f(x) = A 2% —8
a) Domain (-oo, -2] W [2, o), Range [4, )
b) Domain (-0, -2] W [2, o), Range [-4, o0)
¢) Domain (o0, -2] W [2, =0), Range [0, o)
d) Domain (-=o, -2] W [2, =), Range [2, oo}
e) Domain (-e0,e2), Range [0, o)

8. Find a function whose graph is a line segment joining the points (5, 9) and (-2, 3)
a) f(x)y=Sx+2

b) flr)=—-%x-%¥
©) fo=Fx-%
d) flo=%ix-4
e) flo=Lx+&

9. Given the graph of f, describe how the graph y = f(x + 4) can be obtained from the graph of f.
a) By shifting 4 units to the left.
b) By shifting 4 units up.
¢) By shifting 4 units down.
d) By shifting 4 units to the right.
e) By reflecting in the x-axis.

10. Find the inverse function of f(x) = (x - 5)° + 8
a) fx)=x-3
b) ) =x-117
o ) =¥x+117
d) ) =Vx=8+5
&) () =Vx+8+3

11. Given f(x) = x>~ 3; g(x) =x + 1. Find (g o f)(x)

a) X2+ 2% -2

b) x*+2x
¢y 2x-2
d x*-2

e) 2% +2x -2



12. The graph below has the piecewise-defined function

) Flo= -x ifx<0
DS reso
_ if x<0
®) f(x)“{ 1 ifx=0
mx x>0
o 1=
12 if x<0
d) f(x)—{m3 if x20
_ | if x>0
) f(x)—{xz 0

X +3x7~Tx+6
x—2

13. Find the quotient and remainder:

a. X +5x+3+ 12
x—72

b. X +x-9+ 24
x—2

5 6
o X +06x+5+—
x=2

d. X —6x+5— 12
x-=2

e, xP+3x7 = Tx+

x—-2

14. Find the real zeros of the polynomial:  P(x)={x+ 1)(x2 ~3x+ 6)

cx=Lx=-5and x=6
.x=—-Lx=2,and x=3

a

b

c.x=-Lx=lLand x=6
d x=1, x=-2,and x=-3
e

L x=-L x=5, and x=-6

15. Find all solutions to: X +9=0

a x=73 b. x=%i c¢. x=%3 d x=-3 e, no solutions




16. Find a polynomial that has degree 3 and zeros at 3, 2 and -2i

a. X +3x  +4x+12
b. 3x7 +2x* - 2x+12
c. 3x +xt +aAx—i
d. ¥ -3x" +4x-12
e.3x° +2ix" — 2ix

2 —_—
17. Find the asymptotes of  f(x)= ~_23ix_3_m
x"=x-20

x=—lLx=land y=0
x=4,x=5and y=1
x=l,x=5and y=0
x=Lx=-4and y=3

T a0 o

x=-4, x=5and y=3

1
1Y 2
{8.BEvaluate (5] .

a.wug— b. 3 c.——i d. 9 e.——lm

2 3 18

1
19. Evaluate log, —.
83 77

b. 9 C.

W | =

20. Evaluate the expression —:-Iz-log3 36~log, 2.

a. %logS 34 b. 3 c. 1 d. —

e. log; 106



21. Find the domain of the function f(x) = log,(x)~3-log,{1-x).
a. (oo, ~ 1w (-1,0) b. (=e0,0) 1 (0y00)  c. (—oo,1) d. (0,H e. (I,00)

22. Solve the equation ln{4 ~ x}~1=1 for x.

a. e’ -4 b. 0 c. 3 d. In2 e. 4—¢°

23. Solve the equation ¢! =3 for x.

a. In3-1 b. 1 c.ln2 d 2 e. In3~Inl

. . . 14 o
24, What is the terminal point of 1 = 3-71' on the unit circle?

13 1 3 |
bo-3.5) e (L) d o)

a (bl . (=)
R > R

25. If the terminal point of the real number t is in quadrant I1I, which of the following statements are true?

- — 2 .
Jotan( 1y = — N0 (D i) = - cos P(r) ML sin( 1) = —0

cos( 1) sec( 1)
IV osin( 1) = —Jl - cos 2(1) V.tan( 1) = ~ N W(COIS)‘(’)
COSs

a. all ofthe above b.landll clandlV dllandV e HLIV,andV



26. Which of the following functions best describes the graph of the function shown here?

24

a. f(x)=2sin{x) b, f(x)=-2 cos(}z—x) c. f(x)= ZCOS(%}C)
d. f(x)=-2cos(2x) e. f{x)=2cos{(2x)

27. Find the pertod of f(x) = 2tan(27{x - 2))

! d.ir— e.

a. 27 b 2 c. —
2 2

28. Find the period and the phase shift of y = sin(% Bx+m)
a. The period 1s %75 and the phase shift is ~7
b. The period is —i—ﬂ' and the phase shiftis —7
P . T
¢. The period is 5 and the phase shiftis — 3

d. The period is g— and the phase shiftis -7

29. Evaluate the given expression: (tan(fz«))(cos(— %))2 + sin(w%)
a2 b, = -1 ¢ L d = e.0
4 J302 4 2

30. The wheels of a car have a radius of 50 cm and are rotating at 1000 rpm. What number below best
approximates the speed of the car in km/h?

a. 175 b. 180 c. 185 d. 190 e. 195



?

31. From the top of a 200-ft lighthouse, the angle of depression to a ship in the ocean is 30 degrees. How far is the
ship from the base of the lighthouse measured in feet?

3 3

a. IOO\E b. 200\/5 C. IOO? d. 2003— e. There is not enough data to determine this distance.

32, 1f tan @ = —4 and sin &> 0, what is the value of cscd?

i7 17 !
a. 17 b. —T7 XL d == e
‘ “ 7 4 -y

33. Steve is flying two kites at the same time. He has 80 meters of line out to one kite and 100 meters to the other.
He estimates the angle between the two lines to be 60 degrees. What number below most closely approximates
the distance between the two kites measured in meters?

a. 75 b. 80 c. 85 d. 80 e. 95

| 197 ‘ : , 7
34, What is the value of sing ?  Hint: sin{a +5)=sinacosb+cosasink and o = —

a —-——-—NE‘\/E b _“_“/5““‘/5 c V6 -3 d -3-46 o V6 -2
’ . 2 . . 1 | e —

4 4



