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MATA32F - Midterm Test - Calculus for Management I

Examiners: R. Grinnell Date: October 26, 2012
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Time: 3:00 pm

Last Name (PRINT): S oL UT [ONS
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Student Number:

Signature:

Circle your TA and tutorial number:
Natalia Chernega 15 Dongyuan (Sheldy) Shen 11 12
Fazle Chowdhury 1 3 10 13 23 Aaron Situ 4 5
Rui (Ray) Gao 2 22 24 Huiyi Wang 25
Angha Gupta 9 16 Peishan Wang 19 20 21
Daniel Moghbel 6 14 17 : Kevin Yan 7 8

Read these 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.
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Print letters for Part A (Multiple Choice Questions) in these boxes.

1 2 3 4 5 6 7 8

CICIBIA|C|D D E

Do not write anything in the boxes below.

Info. | Part A
2 24
Part B
1 2 3 4 5 6

Total

100

Some formulas:

S=P(1l+r) S = Pe™
revenue = price X quantity profit = revenue - cost
1 " — 1—(1 =R
Ordinary: S=R [M} and A=R [g—]
= ;

n+l _ _ —n+1
Due: Sle-QL]—R and A=R-l—Rl:1 (1—:?) ]
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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.

6 . .
1. If an average cost function is ¢ = 32 + — + In(q) where ¢ > 0 is quantity, then the marginal
q

cost when g = 6 is (approximately)
(A) O (B) 32.17 (D) 6.17 (E) a number not in (A) - (D)
C=q-T =329+ 6+ g-nlg)
/
'z 32 4 dulg) | Cl6) = 33 «hulb) X 24,79

2. If interest is 5% APR compounding semi-annually, what amount (rounded up to the nearest
dollar) on October 26, 1982 would be worth $10, 000 today?

(A) $9,279  (B) $8,609 (D) $2,723  (E) $4,768

~b O
10y000 (1.025) "7 3 293,335

3. What 3-decimal approximate annual interest rate compounded continuously is equivalent to
3% APR compounded every four months?

(A) 2.909% ((B) 2.985% ) (C) 3.980% (D) 2.895% (E) none of (A) - (D)

003

r:/@u[(‘* 3 >3} ~ 0.02985 099

4. An amount P invested now and P invested two years from now will be worth a total of $3, 000
four years from now. If interest is 4% APR compounding semiannually, what is the amount
P rounded up to the nearest dollar?

(B) $2,366  (C) $1,414  (D)$1,668 (E) $2,667

__a’

5 4 P oP——sz
P(1o2) « P(loz2) = 3 . i i
O Ze 4
3
V- N \330. 013
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3
5. The value of lim il e 2| is (A) 4 (B) 3
20\ 3 —2z+4+3

(D) 4—e (E) nonexistent (or £00) (F) a number not in (A) - (D)

Cl{\/e_v\ -puvtc'l"nov\ i s cow+inuous a:\" O) S w-e %.ej
the Lintit b‘é,» sobstitution %,_ e = 3-f

6. If y=3(2%)++v2z+4 then y'(0) equals (A) i (B) %+ In(8)

(C) é- (E) % + In(6) (F) a number not in (A) - (E)

'z 3(2") bula) + —2
A4 Axt4

Gl0)z 3hlz) + % = %« hu[9)

ax®+zx

W and f'(1)=37

(A) 1 (B) -1 (C) -7 (E) 3 (F) a number not in (A) - (E)

Py Bt (el — (a0 ()
26 x r log = 18a +b— 3a-3

(2a+)6) — (QHE - o
26 0G5 = 154
o0=7

8. The least whole number of months it takes an investment to increase by 32% at 3.6% APR
compounding eight times annually is

(A) 62 (B) 18 (C) 8 (D) 95 (F) not in (A) - (E)

Let n =-the nomber of co\MPouv\A\nﬂ Fer‘\ool_s > neN.

7. What is the value of the constant a if f(z) =

3-L00 =

Solve ()'0( n where Vse b2 Cov\APouv\div\%S
i 12
_ , ‘cow\ ou naki n = —=\.5
s' 51 = ((‘ 00‘:5) P q (o months,
(132 , o
n= — N 6l1.33 SoG2)1s) = A3
M (1e0as)  —— merviths

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 MATA32F.

1. A total debt of $9,000 due four years from now and $4,000 due 66 months from now is to be
repaid with a first payment of $5,000 now and two more payments as follows:

(i) a second payment at the end of twenty months from now, and
(i) a third payment (which is 70% of the second) made at the end of three years from now.

Interest is 3% APR compounding monthly. Find the amount of the payments in (i) and (ii)
rounded-up to the nearest dollar. [9 points]

(A correct money-time diagram and equation of value are worth 2 and 3 points, respectively.)
AN woney wi)) be v V000 "’F S

et ¥ mf\aesev* the amont of QKdPa\am-e;vd’ in(l)
o OeFX r_a?re&e&s Patgw\@v& i (1) (1.e. %rd)
E fpaxdmeu& (O = dedbT “

éﬁ— Hwme C\Xm@(@ ot calt byotren @W ( fé WtovCHAS)

. S-S%ws
S

0 \ Sl o - N ecrs

S v r;.é—y-—l—rzoOOZS

100 2
o hi
= >@
£ quotion of value Va\ue(oéea\ja\E\l ;M\?;ue o all O

13
6t 46 °°_ o/
5(1.0025) + %(1.0035) + (0-#x)(1.0025) = q(l.0025) + 4

1, 30 16072%9% = F.517H1705]
K= 4. 00F10367F

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

l—=z
(a) Differentiate f and simplify your answer. [3 points]
Plye [(1=%) — (x+3Y=\) _ 1-x+x <
(—0™ (-~
q

(1=¥)"

(b) Find the equation of each tangent line to the graph of y = f(z) that is parallel to the
line 9z —y = 10 . Express your answers in slope-intercept form. [6 points]

Q\A lﬁ* 1O —> k‘,j:: °]1<-—IO ——>SloPe:-O]
e B OFQ&F desired Line = —F(o =
Solve Lorx where 41 (%) = q Z% \SB qxtj

B I TN (BRVS ey f(z)==1°
U—Y)'?- g%_': Te M

PR P = x|
‘ " r( Y410 = Ol(x-a>>:5

e 5 X= Oust 2t
e + X= O of £

(c) Use the definition of derivative to find f’(z). [6 points]

Plon » i, [He=20)

x-&-\/\+8 X+t &

_bhwm 0w T -
W—>o — \/\
(x+n+8)(\- §) — (‘K'*@)(\’X’M]

=0 TR (e WX =)
¥ =YW =W+ B— Fx—xxh X B + By *8\?
EW \A(\ka)(\——ﬂ

I —
- 1t ( (1—\4 \A)(\»A) %—»o (1=x-n)(1—%)
9
(-9

7
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3. (a) Let k be a constant. For 0 <z <2, let h(z)
h(z) =

h(zx) contlnuous at 2

=k*(z~ 1)+ kz and when = >2, let

V\l o [6 points]
€ re%u\r-e
b Yy e hlz) = ak=—O
hwm heo Y—> . s
\K_),:Z— 0.0 l;W\ =
\‘W\ UQZ-(X'W)#\Q)(‘]: \QL-(—]Q/ A— (>2 »\[)() 8 l
X—=>2"

R : X+2L+dY | = 9
liwe Wevye v [2‘.._:‘_* +2¥>] : | \M+C j

= X-r2
\‘_’3;4— Y_,Q"" X 2
,_,,——_/——//—

Solve kz*\e:g by @ and @
\Qz—\—\(’— B =

(s st [k —qer k=2 |

(b) Let U represent "utility” as a function of a "budget”, B. Assume U = B"e®® where

a and n are positive constants. Show that BU' = U (n—l—aB ) (prime means derivative
of U with respect to B).

[5 points]



4. (a) The beneficiary of an insurance policy has the option of receiving a lump-sum payment

of $500, 000 now or equal monthly payments for ten years, where all payments are made
at the beginning of each month starting now. If interest is 2.4% APR compounding
monthly, what is the monthly payment amount rounded up to the nearest dollar?

" [5 points]

T\A'C 3 Soo, 660 Pa\gmewd' new) r-ePr-es.eu:"s
e PV of the anauwihy dwe) w her€ Pou&wxe/vt{ﬁ

ave fe?re&ev&-w‘ by K, e 24 .IJ-Z:.aoL
e 9 120
o V 2 3 .." z
W hexre —_

Solve ﬁo\f 1% ( )_“c‘ P B g R-r R

- ~—"

| — (1.002

SOO;OOO:R[———‘@OZ ]"‘R \{Q o These

~ \06.9049F2) K

R Ae31.43 |« Pogneddis
4,682

(b) Find the nominal rate of interest compounding daily that is equivalent to an effective rate

of 3.45% Use 365 days equals 1 year and express your answer as a percentage rounded
up to three decimals.

[5 points]

Let v m?res&vc\' $he vominol rote
Ct.e. C 7S the APP)
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5. Evaluate these limits. Show appropriate justification in your answers.

o [ ] = 4 o

. 3
127(1"2% - L 0s X—> — @
A4¥34 3y 9‘

(%—- ':I()—-*g oS X —> — @

(b) h_r)r}) 21__;2 [4 points]
(A —uw) atu
U 24
- hiwm (5:4?1)(54—4"&)(0\*\*)
1 (3-i0)
_him ey aeun)
n—>9
= (6)(18) =(los]
(c) lim i —I—m:c - (A solution using ’Hopital’s rule will earn no points) [4 points]
KX
Le:\ ‘p({): e +KX So -ﬁ(o): \ QV\O{
«F(\q Qe o so flors ax) =3
2X \ ‘ {\- \ _p(o)
Thug, Jiwm € x—1 _ Aiwm T
) N—> 0O X X—> 0O Xx— O



6. In all of this question let ¢ > 0 represent number of units of a product (i.e. quantity) sold

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

and let P=5 T6
q

the demand function).

(a) Find the marginal revenue when q = 7. [5 points]

340 9

Q9+ b

i 340( 29+6) — §404(2)

dg (23+6)%

Ar %’40(20) gao(\4) -2

(b) Let ¢ = f(q) be a cost function. Assume the marginal cost of 7 units is 4.6 and the
average cost of 7 units is 15. Estimate the profit obtained when 8 units are sold.

L-Q/+ P (%) Y—Q,F T—QS%"]' Fro,p“—‘» 05 O [6 points|

'Puv\t‘,“‘?ov\ Oﬁ % 2 P(B = v(8)— c[8)
40(3) _

r(8)= e 205,45

Kevenuwe =r= pq =

c(?)= 15

(9 % e+ () L. e(m)=709
= (05
= 05 + 4.6
IR (. flB)x 195.85 ]
(c) Show that demand is elastic fo% all gt'j > 0. [6 points]
a

& 2.
L 3 §a0 (’?‘6*@)
ey 1.3 Jio] s e

(%) 2[‘5’40) T q(2946) -2(840)
b &3% mr %(29
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L R :



(This_page is” intentienally-teft blanky’

i%aerc et Stedishics

—7, 3 4 students  wrote Yhe et

Tec;\' a\/@mcﬁe bajtove oY Y£q rodinop
U L 0
TCD = é 4 & 4 O/ bo)

( VN ool O\{—)’W m%mchwg ve alsout 65 C’/o )
__'_‘__’_,_/—_/—/‘—"_/—’w — i

DQC/\N\{/ EC‘EJ\N\—aﬂ-QS b-Q——(‘-()f-e (:-Q%(‘ad,ty\% g

1 :
(00 —> ©:14% Aot 1676 g]o+<.évr\ 99%730)

q0's - A-3%
0(0 ﬁ+>/8o70
3015 22 l@- \ G/JAbOWJ( 218 %
205 — (6] "ls <
( > 7, F0 /o
(905 — [(9'@79 A\QO\L+A(4'7 %0’,’ /:7'7
S0 o [lebls

405 — Ol-‘ﬁc‘["-\
205  ~ 1.0/
T / = A\DOU\T\’ 92(070 040’3"( 5071;

20'S =% 3:]%
[O\> i ;}_a:}’/t C\V\,O\ &&)OU:\' l%"z?" 30”'
< 407,

«‘5 — ODQ’/D—J

-

———

o

About F3.4 7

all sthudents Pas:feoV;
| He Jest.

All o—@ Hese numbers

OXN© o hictor c_aug - .
very *\r«M)Tcod ok
CMATAZ2 - |




