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MARKS

z? 4 15z + 36
2] 1. i i
(12 1 (=) Find B0, 2 0s+ 20

. 322247
(b) Find }L“éomx—s

(c) Give an example of a function f defined for all real numbers which has the
property that m_l_iglm f and x_lirixm f are both equal to —oo.

8] 9. Finddhifh=221-7, =3, and the change in the z is 0.1. What is the value
of AR for these values?

[12] 3. Find the derivatives of the following functions. YOU DO NOT HAVE TO SiM-
PLIFY.

(A) flz)=¢€" - 25z + :%:?;

(B) g(z)=(3VE- I 4622 +2)(5° - in(z) — e*m).
(C) hlz)= g(-22"=" — & — 33 In(z).

(D) m{z)= [z4 — 4 In(z® + 5)]7.
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8 4.

(10) .

10 6.

[ 7.

[12] 8.

[10] 9.

[10] 10.

Use implicit differentiation to find ¥ =dy/dzx

ze¥ - y? In(z) = 6y

A weather balloon is rising vertically at the rate of 5 meters per second. An ob-
server is standing on the ground 300 meters from where the balloon was released.
At what rate is the distance between the observer and the balloon changing when
the balloon is 400 meters high?

Use the price-demand equation 0.02z + p = 60 to find the values of p for which
the demand is elastic and for which the demand is inelastic.

Find the absolute maximum and absolute minimum for the function

f(z) = 2* -~ 12z on the interval [-3,3].

Graph the sales function N(z) = ~0.25z +232% — 54042+ 80, 000 over the interval
24 < x < 45. Determine when N is increasing, when it is decreasing. Does N
have a maximum? If so, find it. Does N have a point of inflection? If so, find it.

Compute the following:
4
(A) / (3z - -:- +2¢%) dz,
3
(B) [e=5= 4z

©) [(z5ep) dz.
(D) f(da® - 725) dg.

Suppose that a country has Lorenz curve f (z)= ‘1%"’ + '—’1%{ Find the Gini index.
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Justify all your answers.

—

(a) [7 marks] Find
lim ————-——4$2 =5
a——o0 =323 4+ Tz — 2
(b) [8 marks] Give an example of a function e(z) and a function b(z) with the following
properties:

() lima(z) =0 (i) :lcl—rf:la b(z) =0 (i) lim—— = —

z—3

(7 marks] Let h{z) = —z° + 2. Work out the following in detail:
- h(z+'s) = hz)

s~0 8

[12 marks]

(a) If f(z) = 7z® — 278+ 2, find f'(z). You don’t have to simplify the answer.
(b) If g(z) = [4z® — 7)[3 — In(z®)], find ¢'(z). You don’t have to simplify the answer.

s 1

T
(c} Find h'(z) if h(z) = e :x. You don't have to simplify the answer.

(d) Find the value of dy if y = In(z +2), z = 3, and the change in z is 0.2.

[6 marks] A population grew from 12 million to 34 million in 50 years. Assuming continuous
compounding, what is the associated annual rate of growth?

{10 marks] A small machine shop manufactures drill bits used in the petroleum industry. The
manager estimates that the total daily cost (in dollars) of producing x bits is

C(z) = 1,000 + 25z — 0.1z*
(a) Find C(z) and C'(z).
(b) Find C(10) and C'(10). Interpret these quantities.

() Use the results in part (b) to estimate the average cost per bit at a production level of
11 bits per day.

PLEASE TURN OVER



6. [10 marks] Find z' for z = z(t) defined implicitly by

1 +zlnt = te*
and evaluate z’ at (¢,2) = (1,0).
7. {10 marks| The price p (in dollars) and demand = for a product are related by
2% 4+ 2ap + 25p® = 74, 500.

If the demand is decreasing at a rate of 6 per month when the demand is 150, find the rate
of change of the price.

The present dotument ntid the cantents thereol are the property nnd copyright of Lhe professor(a) who prepared this exam at Concordla Universivy,
No part of the present docimenti may be used far any purpose other Lhan research or Leaching purposes at Concordia University. Furthermors, no
parl of the present decumeat may be sald, reproduced, republished or re-disssminated in any manner or form without the prior written permission

af its owner and copyright helder.
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[MARKS]

(6]

ind the following limits:

272 + 9z + 10 VA9 + 2 —7 2% 4+ 3x

(2) Jim =" (b) lim——— (9 lim "1

(18] 2. Find the derivative for each of the following. (do not simplify):
(a) y=823 +72% + 12
(b) y=22"° -5/ +5

(c) y= (2% +3)(z + 2 ~2)°

—223 4 2
dy y=—-—
(d) y 24+r+1
(e) yzeln('&'m)

(f) y = (In(7z® — 4z)) (63324’157,)

(g) ¥ = In(z? +6)2 . &%

(h) Find ¥ and cvaluate at (1,1): 2y + zIn(y) = 22°
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A company manufactures antomatic transmissions for automobiles. The total weekly cost (in
dollars) of producing z transmissions is given by

C(z) = 50,000 + 600z — 0.75.

(a) Find the marginal cost function.

(b) Find the marginal cost at a production level of of 200 transmissions per week and interpret
the results.

Find the exact cost at producing the 201st transmission.

(c

(18]

or the function f(z) = z* + 4z° find:
[Please list the following neatly/

(a) the intervals where f(z) is increasing;:

(

(b) the intervals where f(xz) is decreasing;
(c) the intervals where f(z) is concave up; \
(d) the intervals where f{z) is concave down;
(c) the local maximum;

(f} the local minimum;

g) the inflection point(s):

h) limz 400 f(z);

(1) limzm-co F();
)

(
(
(j) Using the above results, sketch the graph of f(z).

[6] 5. Find the absolute extrema of f(x) = r* — 4x® + 5 on the interval [0, 4].

[6] 6. Find the cquation of the line tangent to the y = —3¢® + 5 where z = 0.
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[6] 7. Evaluate the following; answers must be aceurate to 3 decimals:
(a) [, dz’dz
(b) (2% + 3e® — 4)dr

(¢) Jul ze = dx

[10] 8. Compute the antiderivatives:
(a) [(44* — 3 + 5t)dt
O) [ (-2 -7 do
(c) [re*dx
(d) [+ x)el=*+2dr
(e) [(«? = 2)(x + 3)dr

[10] 9. Find the area bounded by y =z* and y=4z.

[10] The Gini index of a country is 5 Its Lorenz curve has the form f(z) = az + 2% Find a.

The present document and tha contents thereof are the property and copyright of the professor{s) who prepared this exam at Concordia
University. No part of the present document may be used for any purposc other than rescarch or teaching purposes at Concordia
University. Furthermore, no part of the present document may be sold, reproduced, republished or re-disseminated in any manner or

form without the prior written permission of its owner and copyright holder.






