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1. The following is a graph of a cost function C'(x) as a function of the
number of items produced.

[2 (a) What is the fixed cost of production?
The fixed cost is given by the y intercept which is 2.

[2 (b) What is the marginal cost of production?
The marginal cost is given by the slope which is 0.2.

[2] (c) Determine the cost function C'(x).
The cost function is given by C(z) = 0.2x + 2
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[2] 2. (a) Circle the graph which best represents the function y = 2sin 3(z —
E) + 17
" .
\3 2 a1 ) / 1 2 \3\
\ / x
\ oo} ‘ —

Answer: the graph on the right is the correct picture.

2]

(b) Which of the following functions is represented by the graph below?

(A) f(z) =1/, (B) f(x) = 1/(x =3), or (C) f(x) = z/(z —3)

Answer: (C)
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3. Determine the following limits, if they exist.

. 6/x+5z>
2 (a) limeo O
. 6/x+5x3 4. 6/2%2+5r
lim, . ST — lim, Sy — 00
2] (b) lim, o~ =5,
lim,_o- ﬁ = lim,_,o- % = —1. We use that fact that
if v <2then |z —2|=—(z—2).

22241
[2] (C) hmx—>oo 633”213”

2
2 2z +1
2z°+1 . 2.2
: lim, o e3z“+z 2
lim,_, o e322+e = eMae—oe = 2/3
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[4] 4. For which real number a is the function

f(x)—{fji r=?

T <2

continuous on R? Justify your answer.
The only place where f may not be continuous is at ©z =
2 where it is required that lim, o+ f(z) = lim, .o, 2° = 4
is equal to lim, - f(z) = lim,_o- “;_*12 = 2a + 2. Hence
20 +2=4and a=1.




MATH 157 Page 6 of 7

5. The price of one share of a certain company increased from $e on 1 August
2004 to $e on 1 December 2005.

2] (a) Determine the exponential function which models the growth of this
stock price as a function of time elapsed in months since 1 August
2004.

Assume f(t) = yoe*" where t is the time in months. Then we

are given that f(0) = e and f(16) = e®. Hence, yy = e and
ee'% = ¢3 50 16k +1 =3 and k = 1/8. So f(t) = ee!/®.

2] (b) Predict the stock price in December 2006.
We wish to know the value f(28) = ee?¥/8 = ¢%/2.

2] (c) What is the time it takes for the stock to double in price?

This happens when yoe** = 2y, that is when e = 2 and

hence kt = In2so t = IHTZ = &8 1n 2 months.
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6. In a proposed taxation scheme, the tax collected on business income of z
million dollars is given by the formula

e —3 <2
T(x) = ) )
r+1 x>2

2] (a) Determine the average tax collected if the business income falls within
the range of 1 to 3 million dollars.

L . T(3)-T(1) _ 9-1 _
The average in this range is ——— = 5~ = 4.

[4] (b) Determine the marginal tax rate if the business income is 2 million
dollars. Compute this directly using limits.

We need to compute the limit lim,_, Lﬁm We compute

each side separately as the function is defined differently on
each side.

flz) — [(2) 4r — 8

lim = lim =4
T—2~ T — 2 r—2- T — 2

— (2 2_4
L@ -fe) P-4
r—2+ T — 2 r—2

Therefore, lim, 5 f(z) = 4 is the marginal tax rate at z = 2.




