MA 110 Algebra and Trigonometry for

Calculus Spring 2017

Exam 1 Tuesday, 7 February 2017
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Section:
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This exam has ten multiple choice questions
(five points each) and five free response ques-
tions (ten points each). Additional blank sheets
are available if necessary for scratch work. No
books or notes may be used. Turn off your
cell phones and do not wear ear-plugs during
the exam. You may use a calculator, but not
one which has symbolic manipulation capa-
bilities.

On the multiple choice problems:

1. You must give your final answers in the
multiple choice answer bor on the front
page of your exam. See the “EXAMPLE”
row for a correct shading example.

2. Carefully check your answers. No credit
will be given for answers other than those
indicated on the multiple choice answer
boz.

On the free response problems:

1. Clearly indicate your answer and the rea-
soning used to arrive at that answer (un-
supported answers may not receive credit),

2. Give exact answers, rather than decimal
approximations to the answer (unless oth-
erwise stated).

Each free response question is followed by
space to write your answer. Please write your
solutions neatly in the space below the ques-
tion. You are not expected to write your so-
lution next to the statement of the question.

Multiple Choice Answers

EXAMPLE [Al B |C|D|E
Question

1 A|®|C|D|E
2 @ B|C|D|E
5 A|lB|C|D|®
4 A|B|C|D|E
5 A|B|C|D|E
6 A|B|C|D|E
. A|B|@|D|E
” AlBlc|p|@
9 ® B CDIE
10 A|B|C|D|@

Exam Scores

Question | Score | Total
MC 50
11 10

12 10

13 10

14 10

15 10
Total 100




Record the correct answer to the following problems on the front page of this exam.

1. Which of the following statements is equivalent to the given algebraic statement?

2. Find all the real solutions.

5®+4=3—@t)
(@)= At -45+4 = 3-35+ Tt
(b) t=0andt =5
(¢) No real solutions Zt — 4] =-32
(d) t=1
(€) t= 2h= 9

+ =9

% 71 ) 72.
3. Find the exact distance between the two points (—3, 10) and (—7, —2) in the Cartesian
plane.
2 2

(3) £8v/2 A = \/(Xl"' X)) + (51" jz)
(b) 12.65 S -
(c) v/194 ol :\fé'?)-}-_]) + QO'&'Z
(d) 2v41
(o) wyT0 A={ 41 |20

d =760 => (16 /1o
a = 4/10 <=




Record the correct answer to the following problems on the front page of this exam

4. Solve.
z 2
3 z—4
(a) z=—-bandz=1
(b) No real solutions X (X.— {_[,) ".:.(D
/(a(_:\)m —land z =5
(@)z=2£V10 X% dy+ 4 =+ 4
(e) z=+10 "“'*
i
o e =
v =32 = IO

%= 2%

5. Solve.
2|14 — 3z| +2 > 12.
ST el
N » 3
(©) (=5,0) [4-32|7 5
(d) (—o0,8)
(&) (~3,3) 4-2x>5 —~@-2x)> 5
= 3x> | 4 - =k
V] —3x< -9
=3
5 7 3

G A
- /3 3

(-00, - '/3) u G, o2 )




Record the correct answer to the following problems on the front page of this exam.

6. Find a real number % such that the line, 5z — ky +4 =0, has a y-intercept of 3.

(@) &
(b)
©
L

(

© k=4

7. Given the following equation of ﬁn ellipse, find i

P+@+®2

—~3‘%:-—4

® = 3

-(=

1
20

1,—3); Vertices (—5,—3) and (7, —3); Foci (1,~1) and (1, —5)

%-r\enter, vertices and foci.

,—3) and
—1,3); Vertices (1,3 +1/20) and (1,3 — +/20); Foci (1,—1) and (1, —5)

ij-in}ercqg%s ocau~ when X=0
5()-R(3)+*=0

2o the.

l‘Do (n
(o, 3)
Needs 1o
Satish, Hie

= 'UVL

>_3)




Record the correct answer to the following problems on the front page of this exam.
h K
8. Find the equation of the parabola with a vertex of (2, —4), an axis of y = —4, and the
point (—1,—5) is on the graph.

(a) (y—2)°=3(z—4)

(b) (y+4)?=—4(z—3)

(c) (y+4)?=3(z—2)
)

(y 4% 402 - S
Y+4)= - 3(x-2)

9. Consider the equation

)
:\‘\(f):. (y+4)?=-1(z-2) (
2)

Which of the following is correct?

\m(:a) The equation defines z as a function of y but not y as a function of z.
(b) The equation defines z as a function of  and y as a function of z.
(c) The equation defines y as a function of # but not = as a function of y.
(d) The equation does not define y as a function of z nor z as a function of y.

(e) None of the above options is correct.
>
~%=-4*~5 i =

A=y +5 <— %isatunciv =] x-5
5 ot %3‘52‘_—9_’1‘“’%@&;}%

10. State the domain of the following function.

flo) = i

o 5-x >0

(d) (5,00) —-xX.7-5

(@) X< 5
M—‘é

5
(co0, 5)




Free Response Questions: Show your work!

11. Find all real solutions of the equations below. You must use algebraic methods and
SHOW YOUR WORK. ONLY exact answers will receive full credit!

4@5@ |z 5] =7

X"‘S':_] [?{" : /X,‘_'Sr-
Y = {2 I?'(‘ Z: - I"#’

(0 PPS 2 2z = 9z° + 5
. 2fea =5
T B Zuz—?\u - B =
2u~ou+lu-5 = 0O
2u(u-5)F(u-5)=0
(2u+ u-5) = O

2u+1=0 u-5=0
:-_"’/z. ""’l i = 5—+[
dfmmh‘v% ——M_ Zj’: 5
AN S e
+ | extraneous vé ____t\/ 2

SotLe Ao .




Free Response Questions: Show your work!

Y
12. Given a circle with the endpoints of its diameter at the points (-2, 3) and (6, 3):

5 M{S’—>( Find the equation of the circle. h K
P Centar: (B8 20) (2 L) (2,3) &

(x- Z)+~(5 3)—r2-/—'f@ r2=c2-2)+@-3)"
@Y (x- 2+ Y- =0 | < r*= 42+ ©)F= 16

ZPOIrr{S-_A,(,b) Find at least two additional points on the circle (other than the diameter end-

points). _3 . i
2=2

= 3%
(2‘2)L+ (3”3)2: b J

2
s S g oo e 5 e
3 Po' 'ds ) Sketch a graph of the circle below Label th ter, as well as at least twie

additional points (other than the diarmeter endpoints).




Free Response Questions: Show your work!

13. According to the Center of Science in the Public Interest, the maximum healthy weight
for a person who is 5 feet 5 inches tall is 150 pounds, and the maximum weight for

someone 6 feet 3 inches tall is 200 pounds. The relationship between weight and height
here is linear.

4Poin‘{s——)(a) Find a linear equation that gives the maximum healthy weight y for a person
whose height is z inches over 5 feet. (Thus z = 0 corresponds to 5 feet, x = 2 a
corresponds to 5 feet 2 inches, etc.) 200 — 156 50

(h%?d)w%?@) M=T5=5 =70 °

(x . fj) 3—150:5{7&5)(/—\
OoR

( > ) 150 +| ~200 = 2~ Ig)L

(lS ZOO) H V= 5% L}

i . == A e %? |
5 ,P+S _)(b) What is the maximum healthy weight for a person'whose height is'5 feet 8 inches?

=8 7 Y=15+ lSo®
_150=5(8-5) ‘:J:Q‘}_;)SM
ﬂ—BDZS@)\/)

5 :P{-S .—_;(c) How tall is a person who is at a maximum healthy weight of 220 pounds?

g-—- LZD

220-150=5(x-5)
7o = 5(-5)
(442 Q5

L Tm. =9a

W 7

Inches
C}/ﬂﬁwwséﬁ/

"

p A

I




Free Response Questions: Show your work!

14. Given the following parabola,

Y +6y+ 17 = 4z

$ (y-RY = 4p(e-h)

L{, PO [ rd_s_—\}a) Find the vertex algebraically. What are the coordinates of the vertex?

(fﬂ+ 5)2-“— 4r- 8 \/er—lo’c:é))-g%

ind the focus. What are the coordinates of the focus?

4 = o

—-3 (2+\ -3)

2Po'|y&3»,—>{c) Find the directrix. What is the equatlon of the directrix?

+
@ Aiveckix - X:C?_

A vé:/h-m \rer-k.x

2z ’[DOH&S’%(d ) In which direction does the parabola open? Why?

D>O <__ (‘{8@‘;{-— lo/C. ) ’P” (S %GDB}"TV‘L

jzé—— Pt or gt




Free Response Questions: Show your work!

15. For the function:

) = 2r+3 ifz<4
22 -1 ifd4<z<10

3?@3 —>(a) Find f(-5).

—5<4 e (+1) w'ofk@ &
PEs)= 2(5)+3 = —-lo+ 3 = —1

2 F,;ﬁ__%(b) Find £(8).
4<8 =10
W@ ek @D
f8)= 8Y=| = 4-1=063
=z #‘S ——>4c) Find f(15).
5 > 10

f((s) - undefined
) Pfs —{d) Find the domain of f.
“Domainr @ (00, ID]

10




