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Instructions:

1. This test has 11 numbered pages. It is your responsibility to ensure at the start of the test
that all 11 pages are included.

2. Put your letter answers to Part A (Multiple Choice Questions) in the answer boxes at the
top of page 2. Put your solutions and/or rough work to Part B (Full Solution Questions) in
the answer spaces provided beneath each question. If you need extra space, use the back of a
page or the last page. Clearly indicate the location of your continuing work.

3. You may use one standard hand-held calculator that does not perform any: graphing, matrix
operations, numerical /symbolic differentiation or integration. If your calculator performs any
of these operations, then you can not use it during the test. All other electronic devices, extra
paper, notes, and textbooks are forbidden at your workspace (either visibly or in any sort of
carrying case or by accident).

4. You are strongly encouraged to write your test in pen or other ink. If any questions are
answered in pencil, then your entire test is denied any remarking privilege.

5. If you brought a cell/smart phone into the test room, it must be turned off and left at the
front of the room.
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Print letters for Part A (Multiple Choice Questions) in these boxes.

1 3 4 S 6 7

B |B|E |B|C|E A

DO

Do not write anything in the boxes below.

Info. | Part A
2 21
Part B
1 2 3 4 5 6

12 14 13 12 16 10

Total

100

Some formulas:

S=P1l+r) S = Pe™
revenue = price X quantity profit = revenue - cost
Ordinary: S=R [M] nd A—R ll - (1T+ r)- }
r —
n+l _ . s
bue: SzR[(Hr)%]—R and A=R+R[1 (lt"‘”) ]
n = p/q
dp/dgq



Part A (Multiple Choice Questions) For each of the following clearly print the
letter of the answer you think is most correct in the boxes at the top of page 2. Each
right answer earns 3 points and no answer/wrong answers earn 0 points. Justification is neither
required nor rewarded, but a small workspace is provided for your calculations.

LIf flz)= 6$3;_2$ then the value of f'(1) is

(A) 8/3 (C) 17/6 (D) 11/3 (E) a number not in (A) - (D)
R0 Y
Simeli ()= 2 X Zyx*
'W\? ‘{Z‘g ‘F L MY X
Sly -1y
'F ()= :}'\ﬂ + 3 *
l 1 zZ
= i = ==
Foy= 7 -

2. The present value of $200 due at the end of 246 months at an annual rate of 2% compounding
continuously is (to the nearest cent, rounded down)

(A) $123.73 (C) $301.36 (D) $142.67  (E) none of (A) - (D)

— . 4| 24@
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X'\%ll?%] r= 02
;1= 0-4)
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Bkl — (K= x=6) - (x-3Xxtz) - (¥-3) #
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r'r JJW\ M(‘L\v X\M [ —[-i—é'}"’e € = _(__Z__?i)+€
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4. If an investment increases by exactly 255% over 16 years under a constant periodic interest
rate of r% compounding quarterly, then the annual interest rate is approximately
(A) 7.85% (B) 8.00% (C) 32.96% (D) 5.89% (E) none of (A) - (D)

b4
Consider 355g }&(\-er) L4=4()

~ =
J.or= (3 s’s) . APRfA(:@ ;5) _\] Ni 00 )

du
5. If a and b are positive real constants and v = vat? +b then I equals

(A) 2atu (B) % (D) % (E) none of (A) - (D)

- (a+z+ lo)"" Tl

6. The least whole number of months it takes an investment to increase by 23% at 2.4% APR
compounding eight times annually is

8 CDMFOUAOEB P

A5 (A9 (B) 6 (C) 70 (D) 104 (F) 106
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39 .
7. If the average cost to produce ¢ > 0 number of units is a = P then the marginal cost at a

production level of ¢ = 4 is approximately

(B) 20.25 (C) 27 (D) 4.30 (E) none of (A) - (D)
L 1

A S _ 3 ‘r
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3 3 V=4
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Make sure that your answers are printed in the letter boxes at the top of page 2
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Part B (Full Solution Questions) Write clear and neat solutions in the answer spaces
provided. Show all of your work. Full points are awarded only for solutions that are correct,
complete, and sufficiently display relevant concepts from MATA32S.

1. A total debt of $2,000 now and $5,000 due 3 years from now and $3,500 due 3 years after
that is to be repaid by three payments as follows:

(i) a first payment now;

(ii) a second payment (which is three-quarters of the first payment ) made at the end of 18
months from now;

(ii1) a third payment (which is 80% of the second payment) made five years from now.

Interest is 3% APR compounding semi-annually. Find the amount of the the three payments
and round your final answers up to the nearest dollar.

(A correct, complete money-time diagram and equation of value are worth 2 points each.)
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2. The parts of this question are independent of each other.

(a) Differentiate the function f(z) = 3z2v6z + 5 and simplify your answer fully.

' [5 points|
Le-wrike s -]ﬁ(\q.: sz’(éw— 5) '~ ’

sl

Y,
, L'(u: Gy (6x<5) = 5"?—('&)@“5) (¢)

sl

= (bx+5)(3¥) [Z(éHS)*“Sx

_ (51[1574 + 10) (le)(BH&)
J@x+57 | Gxe5

(b) Find the equation of every horizontal tangent line to the curve y = g(z) = 42> .

[5 points]
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—2¥% —— 8
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(c) Assume u is a function of the variable t and w + ot = u+ au where « is a positive real

dw

constant. Show that i [ d:: +5] where c=1+a and = —L [4 points]
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3. In all of this question, assume an interest rate of 5.1% APR that is compounding every third

of a year. re
- f_\__—A_—-.-—\

(a) Find the effective rate of interest expressed as a percentage, rounded down to three

decimals. [3 points]
5.1
- - e l e N o

r= “3*001 . re~5o18?/8

00 3

3
(< (l*r) -| = 6,0[7—) - X 5.8 %

(b) Find the smallest APR (expressed as a percentage, rounded down to three decimals) that
is equivalent to the assumed interest rate given at the top of this question.  [3 points]
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(c) Assume an ordinary annuity is empty to begin with and that R > 0 dollars are deposited
into it at the end of every third of a year. Find the least whole number of years it will
take for the annuity to have a future value of 200R. [7 points]
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4. In all of this question, let f(z) = —5———; where a > 2 is a constant.
z2-g

(a) Find all points of discontinuity of f. [3 points]
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(b) Express f as a rational function. [3 points]
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5. In all of this question let ¢ > 0 represent the number of units of a product (i.e. quantity) sold
and let p=

24+ 6 be the unit price of the product when ¢ units are sold (p is also called

the demand function). Assume that ¢ can be any positive real quantity.
(a) Find the marginal revenue when ¢ =2. = P%
Aqth

Iy 585(2446) — 5854 (%) _é_(jjfz_
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(b) Let ¢ = f(q) be a cost function. Assume the marginal cost of 7 units is 6.3 and the
average cost of 7 units is 12. Estimate the profit obtained when 8 units are sold.

[5 points]
P_—, ?r0£;+ =r-C e
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[6 points]

(c) Show that demand is elastic for all ¢ > 0.
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6. In all of this question, let f be the function defined for z > 0 by f(z) = VT + % if

O<z<4 and f(z)=2k?—kz if z >4 where k is a positive real constant.

(a) Find the value(s) of k for which f is continuous at z = 4. Sufficiently justify your
solution. [7 points]
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(b) Find and simplify the function F(z) = 2 \/_ — f'(z) where 0 <z < 4.
z ’ '
./L - / 7 [3 points]
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