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Math 105-01 Midterm Part A Fall 2019

Family name:

(Given name:

Student number:

Signature:

Instructor: Dr. Lily Yen

Total: /43 Part A: /22

Instructions:

Do not open this exam until you are told to do so.

Turn off cell phones now and put them away.

Part A of this exam consists of 3 coloured pages, including this page.
No calculator is permitted in Part A, the coloured portion of the exam.

Part A of the exam is designed to take 30 minutes. Part A will be collected after 45
minutes.

Give complete and detailed solutions. Marks may be deducted for lack of detail.

Clearly indicate your final answer. You may be penalized if the final answer is not
clear.

Use appropriate notation. You may be penalized for inappropriate or missing notation.

Incorrect work may be penalized even if the final answer is correct. Cross out or erase
any work you wish the instructor to ignore.

Define your variables.

Include units in your answers where appropriate.

Total time for Midterm: 70 minutes



Problem 1: The domain of f(z) = vz + 1 —x is [07 1] ; also give two distinct

function values in the range: 17 \/§ .

The first square root requires that x > 0. The second square root requires that 1 — z > 0,
so x < 1. The domain is therefore [0, 1].
For function values, for example f(0) = /0 ++/1 =1 and

F1/2) = /12 + V12 = 2/1]2 = /3]2 = V2.

Actually the range of f is [1,1/2], so any two numbers in that interval will do.

Score: /3
4
Problem 2: Below is the graph of y = f(x). Draw the graph of y = 2f (Sx) -5
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Score: /3

1 is one-to-one. If so, find its inverse function.

Problem 3: Determine whether f(x) =

If not, explain why not.

If y = f(x) = 2 . 1,theny($—1)—2x so yr —y = 2, soy:c—?a:—y, so (y—2)x =1y, so
x = ;%5. Thus f is invertible (and therefore one-to-one) and f~ Hy) = S5 or

Score: /3
Problem 4: Graph the piece-wise defined function.
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Score: /3
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Problem 5: Let g(t) = T3¢ find and simplify J

(a+ 1)~ g(a)

l—(a+h) 1-a 1l—a—-h 1-a

" 1+(a+h) 1+a l4a+h 1+a
(1—a—h)(1+a) (A+a+h)(1-—a)

(I+a+h)(14+a) (1+a+h)(1+a)
_—a2—ah—h+1_—a2—ah+h+1_ —2h

(I+a+h)(1+a) (I+a+h)(l+a) (1+a+h)(1+a)

gla+h) —gla)

w0 gla+h) — g(a) 2

h (I+a+h)(1+a)

Score: /3
Problem 6: Find the horizontal and vertical asymptotes of the graph of
222 + 3
Jw) = x? —x —30
. . 2(2+% 2+5% . :
Since f(r) = 2243 = I2(1£%j22l£) = 171j2% — 2 =2asx — $00, the line y =2 is a

T x

horizontal asymptote.
Since 22 — x — 30 = (z — 6)(x + 5) while the numerator of f(z) has no linear factors, the
lines * = 6 and z = —5 are vertical asymptotes.

Score: /3
Problem 7: Match each graph (A-D) with its equation (a-m).
A B h C 1 K U D
‘ W R
Answer: c Answer: h Answer: b Answer: k
g y— L 13 ly+3 z<—4 | 1243 z<—4
e. — . =
(z+12)(z +6) S [ S B L A EC S S
4
boy=10 Co 5—5 Lo w13
T T =6 - 12) T T+ 12)(w + 6)
—lr-3 <-4
c.y=<¢ 2 - _ -8 1 < 4
Y {—2x+3 r>—-4 | &Y= T T L y= 3t +5 TS
—2r -5 z>-4
r+9 h. y=—(z 4 8)z(x —4)
d y=— m. y=(z+12)(z +4)z
12 6 '
(z+12)(@ +6) iy=(r+8z(x—4) Score: /4
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B CAPILANO
ﬁ UNIV

ERSITY

Math 105-01 Midterm Part B Fall 2019

Your name:

Instructor: Dr. Lily Yen

Part B: /21

Instructions:

Part B of this exam consists of 3 pages, including this page.
Only calculators up to and including TI-86 are permitted in this portion of the exam.
Graphical solutions must include

— Window dimensions
— Graph labels, for example Y; = 22 4+ 3z — 7, to identify the graph shown.

— Where axes are visible, they must be labeled and arrows should indicate the
positive direction.

Give complete and detailed solutions. Marks may be deducted for lack of detail.
Provide calculator commands and entries whenever they are used to obtain a solution.

Clearly indicate your final answer. You may be penalized if the final answer is not
clear.

Use appropriate notation. You may be penalized for inappropriate or missing notation.

Incorrect work may be penalized even if the final answer is correct. Cross out or erase
any work you wish the instructor to ignore.

Define your variables.

Include units in your answers where appropriate.
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—6x* + 22+ 172 — 3

Problem 8: Perform a long division to find the quotient and remainder of

222 — 3
— 32? —4
20% —3) —6a* +a?+ 17z —3
6zt — 922

— 82+ 17z —3
812 —12
17z — 15

Score: /3

Problem 9: A square piece of tin 18 inches on each side is to be made into a box without a
top by cutting a square from each corner and folding up the flaps to form the sides. What
size corners should be cut so that the volume of the box is 432in3?

The volume of the finished box is V' = (18 — 2x)%x. Graph-
ing this expression with a graphing calculator and finding
the intersection with y = 432 yields that x = 3 and this is
actually the maximal volume.

Thus a 3in x 3in square must be cut from each corner.

Score: /5
Problem 10: Professor Harsh gave a test to his college algebra class, and nobody got
more that 80 points (out of 100) on the test. One problem worth 8 points had insufficient
data, so nobody could solve that problem. The professor adjusted the grades for the class
by i) increasing everyone’s score by 10%, and ii) giving everyone 8 bonus points. Let x
represent the original score of a student.

a. Write statements i) and ii) as functions f(z) and g(z), respectively.
flz) =11z, g(x)=12+38

b. Suppose a score of 90 or better results in an A*. What is the lowest original score that
will result in an AT if the professor uses (f o g)(z)?

If f(g(z)) =90, then 1.1(x +8) =90, so 4+ 8 = % ~ 81.8, s0 x = 73.8.
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Problem 11: A projectile is fired from the origin over horizontal ground. Its altitude y (in
m) is a function of its horizontal distance z (in m) and is given by y = 64z — 222

a. Find the inverse function where the function is decreasing.

If y = 64z — 22? = —2(2? — 32z + 16%) + 2 - 16* = —2(z — 16)* + 512, so
2(z — 16)? = 512 — y, so (z — 16)? = 256 — 1y, so  — 16 = +,/256 — 1y where you
need the positive solution for the altitude to be decreasing. Therefore

r =164 /256 — %y, so the inverse function is
1 1
f(z) =16 4+ /256 — %

with a domain of [0, 512].

b. Use the inverse function to compute the horizontal distance when the altitude is 256 m.

f7H(256) = 16 + /256 — 128 = 16 + /128 = 16 + 8v/2 ~ 27.31m

Score: /4
Problem 12: Suppose that Vancouver Downtown East Side decides to be crime-free. The

1000
estimated cost of catching and convicting 2% of the criminals is given by C(z) = 100
—x

million dollars.
a. Find and interpret C'(99).

C(99) = 155%5 = 1000, so the cost to catch 99 % of the criminals would be 1000

million dollars, or one billion dollars.

b. Sketch a graph of C' in its practical domain.

Cost in millions

80

60 —

40 —

c. What happens to C(z) as © — 10077 207
Unsurprisingly, C' — oo as x — 100~ 2‘0 4‘0 6‘0 8‘0 !

d. With a budget of 20 million dollars from the City of Vancouver, what percentage of
the criminals can be caught and convicted?
f20=C= 1%)%0—0937 then 20(100 — z) = 1000, so 2000 — 20z = 1000, so 1000 = 20z, so
x = 50, s0 50 % of the criminals could be caught though this approach to the
problems of the DTES is more likely to be expensive than successful.

Score: /5
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