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Read these instructions:

1. This test has 11 numbered pages. It is your responsibility to ensure that at the beginning of
the test, all of these 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. 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. Tests written in
pencil will be denied any remarking or revision privilege.
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Print letters for Part A (Multiple Choice Questions) in these boxes.

1 2 3 4 5 6 7

clblaldla lc b

Do not write anything in the boxes below.

Info. | Part A
A ?obv\"\’s W ALL 3
tnbormoctieon is 977
Q ven own Pade 3 21
Part B
1 2 3 4 5 6

13 17 7 12 12 15

Total

100

The following formulas may be helpful:

S =P+ S = Pe

n_ _ —-n
For ordinary annuity: S =R [Qfmf%mi] and A=R [Lm("}mgi]

n+l _ 1
For annuity due: S =R [ij_ﬂr_il —~R and A=R+R [I (L+r) ]

Test Statisfcs afe on page H



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.

1. The slope of the tangent line to the curve y = 6/z at the point (z, 12) on the curve is

@) 15 (b) 2'/3 (d) about 0.382

(e) a number that is not in (a) - (d) (f) uncertain, since we do not know the value of z
\i__.—_ ths (W\a\-e,y\ Y = P2 4 \Lﬁégﬁ
} ....7—/5 e . X:’a )
(j = (;L‘l( /
~2] We Liwe y(8)
i 3 /
y (81=2(8)
-
= 2(2)

: 3z + 12z — 63 PR
2. The value of il_l}% (——m?’ T3P 273 + e ) is

(a) 0 (c) -3 (d) 0.4 (e) none of (a) - (d)
3 ~¥ i~3
ll'm ¢ = ¢€ -;@

X-> 3
2xtelzve—63= 3 (x+7)(x3) —> 2, (10)
—~1<3+ 3x"-x+> = —(x*n)(¥"3) —» — (D

C3)

I

F=)

3. What (3-decimal approximate) annual percentage rate of interest compounding semi-annually
is equivalent to a 3% APR compounding monthly 7

(b) 3.194 (c) 3.419 (d) 4528  (e) none of (a) - (d)

i
Qa}{::r S;lve' (y%éi)z;,(‘,e L%f >

90,3’ r - . C'
.—-l-—-;—--— 20025 )+Z —- 6.0015)

r= Q(G.oozS)G——lj

'3 r/:: 3&0[%%
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4. The present value of an annuity consisting of five $900 deposits, each paid at the beginning
of the month, at a rate of 3% APR compounding monthly is (approximately)

(a) $4,182 (b) $4,286 (c) $4,338 (e) none of (a) - (d)

o
Py= qo0+ qoo | | — (1.0025)
0025

v A, 437.6 )

6.——

=\ |

. _(_4,4?3')
Qo0 oo J00 Qeo 400

2
5. The value of the constant ¢ that makes lim ( M z ) = —4 i3

a——o0 \ 22+ 6z+9 z+1
(b) 3 (¢) =5 (d) -3 (e) a number not in (a) - (d) (f) nonexistent

We want —a 1 = -4

.

——

S0 @

2 _ o\ 3
6. If y= (% :c) then the value of ﬁ!_{ is
'\/5 T lw=1

(a) 27 (b) 135/2 (d) 167 (e) none of (a) - (d)
%,(LI\LB/L__ X"a)s
3/ Yy A 2 y -
(jl:. 3(4X Z-—-XL) ‘ (é'ﬁz‘—"éy\ -
ylon= 3036~ L) - @ay L) - |22

=2

The least number of months it takes an investment to increase by ex%ctly 32% at 2.4% APR
compounding quarterly is flyears + QA months '

(a) 140 (b) 141 (c) 144 (d) 557 (e) a number not in {a) - (d)
(f) uncertain, because we do not know the value of the initial investment

4t '
t= Nears Selve 1+32 = (1.006) —-—%’Eﬁ:.oora
-é‘ w,%,\(l'sl)

~ Ak (1 006) | years
11,60 2 years = [39, 224 mornths & 2, 224 months

Make sure that your answers are printed in the letter boxes at the top of page 2

[l. 602 \ears
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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 correcs,
complete, and sufficiently display relevant concepts from MATA32.

1. (a) Suppose you have a sum of money to invest and you are considering a choice of two rates:
(A) 3.6% APR compounding quarterly or (B) 3.58% APR compounding daily. Which
of (A} or (B) is the better of the two rates for your investment? Sufficiently justify your

answer. Note: 365 days = 1 year l oo k @ e -F—Pe C‘HV 2 mi_eg [4 points]

1 -
(M=(le 92) -t x 34495922 T

36 5
Fe(B)”—G—r '%%—?) - ~ 5.«&446%”5‘1570

e (A% ¥ (B) so (A) s bedker.

(b) Find the APR for which, over a 10-year period, the maximum amount of compound

interest is 32.41% Express your answer as a percentage, rounded to 2 decimals (i.e. in
the form X.Y Z%) [5 points]

LQ“’ P20 be an &r!ol“hfary PF\ACJP&’

/V\mc}wuvv\ amouw‘[' O‘P Cothauyta( ?‘H‘U-é&‘*' oCCU IS
Treciselj wWhen co-M\oounolineL te comhinuovs,
— 3 |

Selve \EO‘Y | (0:
(B%EMP Y100 = 32.4 |

« 32 | . d
(1e3241) O ons | APEIS 2817

[O

(c) Upon graduating from UTSC, you get a job as a junior financial advisor that has a
starting annual salary of $57, 000. You are informed that your annual salary will increase
by a constant percentage of the current year’s salary, that each annual salary increase
will occur at the end of the year, that you will have five salary increases, and your salary
after the fifth increase will be $85,000. Calculate the constant percentage salary increase
(rounded to 2 decimals so that your answer has the form X.Y Z%) [4 points]
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= 4"8( +3$)

(a) Use the rules of differentiation to find f'(z) [3 points]

2. In all of this question let f(z) =

1+3

! (3 T =
= - + 5) =
Loy —a8 (143 (1e397
(b) Find all point(s) (z,y) on the curve y m f(z) for which the tangent line is parallel to
the line 9z +y =5 18 points]
%:-achc—rS — slpe = —9 Lcn =lL
/
Pamuel — solve 'P (x)= —9 ‘ﬁ(ﬁ 5) . A5
L
Z e
(1+3%) " Potats ace
(+30% 16 (1> 12) and (- 2,712)
S 43x= 4 or t3x=—4 .
X=) ), K= ...g.
(c) Use the definition of derivative (i.e "first principles”) to find f'(z) [6 points]
Llor E-(m\ ﬁ(j
‘ 45 4s
= lim |+3x+3h |+ 3%
h—>o0 B i/\ B
b wt 43 + 4y —48 — sy — 44 h
h->0 | \/\(H%m%\ﬂx \{‘37(>

— 144 _ a4

....hw&_,
o

hoso  (1£3%43W)142%) | (H%QZ"
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3. In all of this question k is a constant and

_In@2z-1)—k if z2>1
u(a:)-u{ Fr-2 if z<1

Find the value(s) of & that make u continuous at z == 1. Justify your solution completely.

[7 points]

A is Cov\‘\"muaus CC'}' ¥ = iﬁ awvd on\j MC
A Uy = w) |

Y —> |

W) = A (1) — k = — k

We aleo y\e.eo‘ /eim WY = ucCu)
XN— |

Aim GQZX ~a)= — kb

X—> |~
N
Solve kZ+k —2=0
[b+aYbk-1)=0

", b:: “LD(‘
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4. A total debt of $2,000 due 3 years from now and $7,500 due 55 months from now is to be
repaid by 3 payments as follows:

The first payment is made 6 months from now.
The second payment is $3,000 and is made 2 years from now.
The third payment is 50% more than the first payment and is made 4 years from now.

Interest is 4.8% APR compounding monthly. Find the amount of the first and third payments.
Round your final answers for these amounts up to the nearest dollar. A money-time diagram
and an equation of value is required for full points. [12 points]
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" ,. )
Zquotien oL value s (a“ P oS ~36 -55

— ~24 ~43
y(\.ooﬂ()e—\: 2 (l.004) (\:Sx)(\.oozf): ;(l.oo4)+ ?»B[Lom\)
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5. In all of this question a is a positive constant and f(z) = pree e X 27 @

(a) Find all points of discontinuity of f [3 points]

s OLISCo Hawovs snly Where i+ 1s
‘P | " d undefined

. ['}'B\T Vs bec e ,)Q U5
[7( ~ O') - Mj) U\:%vvxo&e&;uz ka‘H(WkGLl

(b) Write f as a ra,tzonai function. [3 points]

a+?<>

X o (ﬁ__,,___ > ]

XZo

A
XX + X -—)(?'—60L
O~ %=

-
—

(c) Find f/(1) and simplify. [6 points]

(ou-;w)(a ) — (o™ J(—2¢)
qﬁm -y

£5)



6. The following information is used through all of this question. A manufacturer finds that
when 8 units are produced, the average cost per unit is $64 and the marginal cost is §18

(a)} Find the approximate cost of producing 9 units. [4 points]

L—-€/+ C = c:ae‘}* -l——o ?radu(‘_-e/ 06 Uf\‘u.'l‘S

Givew \a Z(8) =ed —» C(8)=C(3):9
= (dx D = D2

Lectoces + ¢ (g+1) » clq) +c'fp)
sooc() a4 clee) = 51z €18 = 530
\Cost 15 about $530]

(b) Calculate the marginal average cost to produce 8 unilts. {5 points|
— C(3) = I c@g)- ¢ —C(%
Cip)e 2 — [Cap1] = Shrbe /

64 64

_ J oy, @ — c(8) (18X8)-512
e “[s5#5 |

(¢} Find the cost function assuming that it is a quadratic and the fixed cost is $400

Led clg)= Ag*+Ba+iK < hece
A, B, K are constants <o be Poond.

Fixed coet =400 = C,Co)f—:‘( S K; 400

C(8)= 512 =6AA+IB « 400 ! SA«R-1u=0()
[

clig)= 2hq+ B C(B)=1g= A<D

S, Be lg-lbA®@
Sob@ o D ga 4 1g—ibA — 4 = 0

~4-8A =0 A=, B:=10
( Cly)

[6 points]
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