CONCORDIA UNIVERSITY
Department of Mathematics & Statistics

Course Number Section(s)
Mathematics 208/4 All
Examination Date Pages
Final ‘ April 2009 3
Instructors . Course Examiner
P. Eslami, R. Mearns, M. Padamadin, B. Rhodes E. Cohen
FORMULAE:
: 1+2)7 -1 1— )"

A=P1+9)", A=Ppet FV:PMTQ—?——, PV:PMT——&L

i

Special Instructions:
> Answer all questions and Justify your answers.

- > Only approved calculators are permitted.

MARKS

[10] 1. A company buys a new boat for $224,000; the boat value will be $115,200 after

16 years.
(2) Find a linear equation for the depreciated value V' of the boat ¢ years after

it was purchased.

(b) What is the depreciated value of the boat after 10 years?

(¢) When will the depreCiai;ed value fall below $100,000?

[10] 2. Solve for £ in the following equations:
(a) 137 = 1322743
(b) 92:1:—:1:2 — 3—48

(c) log,z = 3log, 2+ L log, 25 — logy 20

(d) logy, z — logy (z — 4) = log, 21

(e) jogloA(fF -1)- logip(z+1) =1

R
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(2) Find f(1)+...£(225)  if f(z) = 2z — 1.

(b) Find g(1) +---+ g(121)  if g() = (1)°.

A company establishes a sinking fund to buy new computer equipment, with
monthly payments of $1,500, into an account paying 6% compounded monthly.

(a) How long will it be before the account has $50,0007 (Round up to the next

higher month if not exact.)

(b) How much interest has been earned?

A family has an $80,000, 25-year mortgage at 8.4% compounded monthly.

(a) Find the monthly payment.
(b) Find the unpaid balance after 10 years.

(c) Find the unpaid balance after 20 years.

Solve by using Gauss-Jordan elimination only (no other method of solving this
system will be accepted).

4z — 224 +;3CL'3 =3
311,’1 — T2 — 2!173 = —10

201 +4drg—z5=1

An economy is based on 3 sectors: agriculture, manufacturing and energy. Pro-
duction of a dollar’s worth of agriculture requires inputs of $0.20 from agriculture,
$0.20 from manufacturing and $0.20 from energy. Production of a dollar’s worth
of manufacturing requires mnputs of $0.40 from agriculture, $0.10 from manufac-
turing and $0.10 from energy. Production of a dollar’s worth of energy requires
inputs of $0.30 from agriculture, $0.10 from manufacturing and $0.10 from en-
ergy. Find the output from each sector that is needed to satisfy a final demand of
$10 billion from agriculture, $15 billion from manufacturing and $20 billion from

energy.
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[10] s.

[10] o,

[10] 10.

Minimize and maximize P = 20z + 10y, subject to

2z + 3y > 30
2c+y <26
-2z +5y <34
z,y >0

6 female and 5 male applicants have been successfully screened for 5 positions.
In how many ways can the following compositions be selected:

(a) 3 females and 2 males;
(b) 4 females and 1 male;
(c) 5 females;
(d) 5 people;
(

e) at least 4 females.

A shipment of 60 watches, including 9 that are defective, is sent to a store.
The receiving department selects 10 at random for testing and rejects the whole
shipment if 1 or more in the sample are found to be defective. What is the

probability that the shipment will be rejected?
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Special Instructions:
> Answer all questions.
> Only approved calculators are allowed.

MARKS

[10] 1. A plant can manufacture 50 rackets per day for a total daily cost of $3855 and
60 rackets per day for a total daily cost of $4245.

(a) Assuming that daily cost and production are linearly related, find the total
daily cost C(z) of producing z rackets.

(b) Graph the total daily cost for 0 < z < 100.

(c) Interpret the slope and y-intercept of this cost equation.

[10] 2. Solve for z in the following equations:
(a) 7:1:2 — 72:z:+3
(b) 45$—:z:2 — 2—12
3 2
(c) log,z = 3 log, 4 — 3 logy 8 + 21og, 2
(d) logy(z +2) + log, & = log, 24

(e) logig(z +6) — logyo(z — 3)=1
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0] 3.

[10]

[10] 6.

[S1}

(a) Find f(1)+ f(2) + ... + f(175) if flz)=3-4z

(b) Find g(1)+ g(2) + ... + g(126) if g(z) = (%)

. A company establishes a sinking fund for upgrading office equipment with monthly

payments of $2000 into an account paying 6.6% compounded monthly.

(a) How long will it be before the account has $100000? (round up to the next
higher month if not exact)

(b) How much interest has been earned?

A family has $50000, 20-year mortgage at 7.2% compounded monthly.

(a) Find the monthly payment.
(b) Find the unpaid balance after 5 years.
(c) Find the unpaid balance after 15 years.

Solve by using Gauss-Jordan elimination only (no other method of solving this
system will be accepted).

o9T1 — 3x9 + 223 =13

201 — 29— 323 =1

dzy — 229 + 475 =12

. A large company produces electricity, natural gas and oil. The production of a

dollar’s month of electricity requires inputs of $0.30 for electricity, $0.10 from
natural gas, $0.20 from oil. Production of a dollar’s worth of natural gas requires
inputs of $0.30 electricity, $0.10 from natural gas, to $0.20 from oil. Production of
a dollar’s worth of oil requires inputs of $0.10 from each sector. Find the output
for each sector that is needed to satisfy a final demand of $25 billion for electricity,

$15 billion for natural gas, and $20-billion for oil.

. Minimize and maximize P = 2z+ y subject to

T4+y>2
6z + 4y < 36
4z + 2y < 20
z,y>0
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0] o.

[10] 10.

A jewellery store chain with 8 stores in Georgia, 12 in Florida, and 10 in Alabama
is planning to close 10 of these stores.

(a) In how many ways can this be done?

(b) The company decides to close 2 stores in Georgia, 5 in Florida and 3 in
Alabama. In how many ways can this be done?

A manufacture produces 40 computer boards, including 7 that are defective. The
quality control department selects 10 at random and will shut down the plant if 1
or more in the sample are found defective. What is the probability that the plant

will be shut down?
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10] 1. The marketing research department for a company that manufactures and sells
g
notebook computers established the following price-demand, revenue and cost

functions:
p(z) = 2,000 — 60z

R(z) = z(2,000 — 60z)
C(z) = 4,000 + 500z

where p(z) is the wholesale price in dollars at which = thousand computers can be
sold, and C(z) and R(z) are in thousands of dollars. Both functions have domain

1 <x <25, _
(A) Find the output that will produce the maximum revenue. What is the maxi-

mum revenue to the nearest thousand dollars?

(B) What is the wholesale price per computer (to the nearest dollar) that pro-

duces the maximum revenue?
(C) For what outputs will a loss occur? Will a profit occur?

[10] 2. Solve for z in the following equations:

2 1
A 33:r—~:r -
(A) R

(B) (81)* = (9)~" 32
(C) logyz = 3log, 2 + O‘SIOgb 25 ~log, 20

(D) logsz + logz(z — 3) = log, 10

(E) logip(z+6) — logip(z —3) =1
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[10] 3. For f(z) =18 — 3z and ¢(z) = 4~ find the following:

24

(A) D Fk) = F(0) + f(1) + F(2) + - + f(24)
19

(B) gth) = g(0) +g(1) +g(2) + - + g(19).
h=0

[10] 4. A company estimates that it will have to replace a piece of equipment at a cost
of $800, 000 in 5 years. To have this money available in 5 years, a sinking fund
Is established by making equal monthly payments into an account paying 6.6%
compounded monthly.

(A) How much should each payment be?

(B) How much interest is earned during the last year?

[10] 5. A student receives a student loan for $8, 000 at 5.5% interest compounded monthly
to help her finish the last 1.5% years of college. Starting 1 year after finishing
college, the student must amortize the loan in the next 5 years by making equal

monthly payments.

(A) What will the payments be?
(B) What total interest will the student pay?

[10] 6. Solve by using Gauss-Jordan Elimination:
31‘1 + zo -2:273 =2

2x1 — 4xy + 223 =6

221 —zo — 33 =3

No other method of solving these systems of equations will be accepted!
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10 7.
[10] 8
1o o.
10] 10.

An economy is based on three sectors. agriculture, energy, and manufacturing.
Production of a dollar’s worth of agriculture requires an input of $0.20 from the
agriculture sector and $0.40 from the energy sector. Production of a dollar’s worth
of energy requires an input of $0.20 from the energy sector and $0.40 from the
manufacturing sector. Production of a dollar’s worth of manufacturing requires
an input of $0.10 from the agriculture sector, $0.10 from the energy sector, and
$0.30 from the manufacturing sector.

(A) Write the technological matrix M for this €Conomy.

(B) If a final demand of $40 billion for agriculture, $20 billion for energy, and
$60 billion for manufacturing is to be met, then set up the equation to be
satisfied by the inputs from the respective sectors.

(C) Solve the respective inputs satisfying these demands.

- Extremize P(z,y) =30z + 10y subject to

2z +2y >4, 6z + 4y < 36, 2e+y <10, 2>0, y>0.

A software development department consists of 6 women and 4 men.

(A) How many ways can they select a chief programmer, a backup programmer,
and a programming librarian?

B) How many ways can they select a team of 3 programmers to work on a
y way. Y prog
particular project?

(C) If the positions in part(A) are selected by lottery, what is the probability
that women are selected for all 3 positions?

Ann and Barbara are playing a tennis mateh, The first player to win 2 sets wins
the match. For any given set, the probability that Ann wins that set is % Find

the probability that
(A) Ann wins the match.
(B) 3 sets are played.

(C) The player who wins the first set goes on to win the match.
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Special Instructions:
> Answer all questions.
> Only approved calculators are allowed.

MARKS

[10] 1. A charter fishing company buys a new boat for $224, 000 and assumes that it will
have a trade in value of $115, 200 after 16 years.

(A) Find a linear equation for the depreciated value V of the boat ¢ years after
it was purchased.

(B) What is the depreciated value of the boat after 10 years?
(C) When will the depreciated value fall below $100, 0007
(D) Graph the equation V for 0 < t < 20.

[10] 2. Solve for z in the following eqﬁations:

(4) 457 =

[N R

(B) (25)%% = (5)="~12

w

2
(C) logipz = =log, 4 — 3 logyy8 + 2log;, 2

2
(D) log, z+log,(z — 2) = log,(z + 4)

(E) Inz+1In(z—3)=1n10
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10] 3.

o] 4.
10} s.

10} 6.

For f(z) = 8z — 5 and g(z) = 3*~* find the following:

2

(A) FR) = f(1) + F(1) + f(2) + -+ f(24).

o

-
I
s

g(h) =g(1) +g(1) +9(2) + - +g(20).

3]
(o)

(B)

>
JL

A company estimates that it will have to replace a piece of equipment at a cost
of $800,000 in 5 years. To have this money available in 5 years, a sinking fund
is established by making equal monthly payments into an account paying 6.6%

compounded monthly.
(A) How much should each payments be?

(B) How much interest is earned during the last year?

A family has a $50, 000, 20-year mortgage at 7.2% compounded monthly.

(A) Find the monthly payment and the total interest paid.

(B) Suppose the family decides to add an extra $100 to its mortgage payment
each month starting with the very first payment. How long will it take the
family to pay off the mortgage? How much interest will the family save?

Solve by using Gauss-Jordan Elimination:
511 — 3z + 223 = 13

2¢1 —ZTp — 313 =1

41 —»2232 +4£L‘3 =12

No other method of solving these systems of equations will be accepted!
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[10] 7.
0] 8
0] 9.
[10] 10.

An economy is based on three sectors, coal, oil, and transportation. Production of
a dollar’s worth of coal requires an input of $0.20 from the coal sector and $0.40
from the transportation sector. Production of a dollar’s worth of oil requires
an input of 30.10 from the oil sector and $0.20 from the transportation sector.
Production of a dollar’s worth of transportation requires an input of $0.40 from
the coal sector, $0.20 from the oil sector, and $0.20 from the transportation sector.

(A) Write the technological matrix M for this economy.

(B) If a final demand of $30 billion for coal, $10 billion for oil, and $20 billion
for transportation is to be met, then set up the equation to be satisfied by

the inputs from the respective sectors.

(C) Solve the respective inputs satisfying these demands.

. Extremize P(z,y) = 30z + 10y subject to

2r+2y >4, 6r+4y <36, 2z +y <10, >0, y > 0.

How many 4-person committees are possible from a group of 9 people if
(A) There are no restrictions?
(B) Both John and Barbara must be on the committee?

(C) Either John or Barbara (but not both) must be on the committee?

Thirty animals are to be used in a medical experiment on diet deficiency: 3 male
and 7 female rhesus monkeys, 6 male and 6 female chimpanzees, and 2 male and
8 female dogs. If one animal is selected at random, what is the probability of

getting:
(A) A chimpanzee or a dog?
(B) A chimpanzee or a male?

(C) An animal other than a female monkey?
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[10] 1. Let price p in dollars be a linear function of the demand as well as supply g (in
hundreds) of T-shirts at a spring fair. The demands for 100 and 300 T-shirts yield
prices of 4 and 8 dollars respectively. On the other hand, the supplies of 100 and

. 300 T-shirts yield prices of 10 and 8 dollars respectively. :

(A) Find the price p as a function of demand g (in hundreds), which is the
~ demand equation.

(B) Find the price p as a function of supply ¢ (in hundreds), which is the supply
equation. '

(C) Find the equilibrium price and demand (supply).
(D) Graph these two price equations for 0 < ¢ < 10.

[10] 2. Solve for the unknown z in the following equations:
(A) 27212:c+987 — 2721323—453 . )
(B) (77r)3:2~1~8x+152 — (77r)722-62~64_

109)° . 27
(C) log\3/'—3log109+log(3z) :log?—i—Qlogl.

(D) In(z+3) - In(& +1) =2l /10.
(B) log, 125 =3.
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10] 3.

[10] 5.

[10] 6.

You are planning to buy a Lexus hybrid four-door sedan two and a half years
from now and you will need a $30000 down payment. The present rate of annual
interest is 7.5%.

(A) If the compounding is weekly, then what is your weekly payment?

(B) If the compounding is bi-monthly (twice a month), what are your bi-monthly
payments? '

(C) How much more of a return does the weekly compounding give over the
bi-monthly compounding?

- You buy a $2500000 “camping and trailer park” with a down payment of $500000,
~ and you finance the remaining amount with a 10 year mortgage at 6.5% com-

pounded weekly at your favourite bank.
(A) What are your weekly payments?
(B) What is your remaining balance after 7 years?

(C) If you add $1500 to each of your weekly payments, then how soon will you
have paid off your debt?

(D) How much would you save by using method (C) rather than method (A)?

A grain company wants to lease a fleet of 20 covered hopper railcars with a
combined capacity of 108000 ft3. Hoppers with three different carrying capacities
are available: 3000 ft3, 4500 ft3 and 6000 ft3.

(A) How many of each type of hopper should they lease? (There are no fractional

hoppers!)

(B) The monthly leasing rates are: $180, $225 and $325 for the 3000 ft3,
4500 £t* and 6000 ft* hoppers respectively. Which solution in (A) minimizes
the monthly leasing?

By means of Gauss-Jordan Row Reduction find the inverse A~ of the matrix
45 6
A={11 1
45 —4

No other method of calculating A~! will be accepted!
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[10] 7. An economy is based on the three sectors of agriculture, energy and manufac-

[10] s.

[10] 9.

[10] 10.

turing. Production of one dollar’s worth of agriculture requires an input of $0.2
from agriculture and $0.1 from energy. Production of one dollar’s worth of energy
requires an input of $0.3 from energy and $0.4 from manufacturing. Production
of one dollar’s worth of manufacturing requires an input of $0.4 from agriculture,
$0.1 from energy and $0.2 from manufacturing.

(A) Write the technological matrix M for this economy.

1
(B) Write the matrix system that the output vector X = o
must satisfy for a final demand of T3
40 _
D =120 | (in billions of dollars),
30

where 21,25, and z3 are the outputs from agriculture, energy and manufac-
turing respectively (in billions of dollars).

(C) Find this output vector X. (Hint: Use Gauss-Jordan Row Reduction!)

Extremize Q(z,y) = 20z — 40y subject to
2x+3y > 12, x+2y <30, 3z+y <30, z > 0, y>0.

A 4-person grievance committee is to be selected from departments A and B,
consisting of 15 and 20 people respectively. In how many ways can the following
committees be selected?

(A) 3 from department A and 1 from department B.
(B) 2 from department A and 2 from department B.
(C) Al from department A.

(D) 4 regardless of department.
(E) At least 3 from department A

A shipment of 80 wrist watches contains 6 that are defective. The receiving
department selects 10 at random for testing, and rejects the whole shipment if
one or more are defective.

(A) What is the probability that this shipment shall be accepted?
(B) What is the probability that this sbipmén’q shall be rejected?
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Special Instructions:
> Answer all questions.

> No programmable calculators allowed!
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MARKS

[10] 1. Assume that supply S and demand D are linear functions of price p (in dollars).
At $0.60 per bushel, the daily supply for wheat is 450 bushels, and the daily
demand is 570 bushels. When the price p is raised by $0.75 per bushel, the daily
supply increases to 600 bushels, and the daily demand decreases to 495 bushels.

(A) Find the supply S = S(p) as a linear function of price p.
(B) Find the demand D = D(p) as a linear function of price p.

(C) Find the equilibrium price p - i.e., S(p) = D(p) and the equilibrium demand
(supply).

[10] 2. Solve for z in the following equations:
(A) nl2e—795+20 — ;—160+105
(B) 1922 — 24z — 95 = 7z% — 482 + 85.
(C) log,z®+ 4log, 3 — log, 9 = log; 243 — log, § + 1 log, 1.

(D) 37743z — 61+60

(E) In(z+3) —1In(z —4) =1n5.
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[10] 3. Your garage shall need $250000 five years from now for a new automobile diagnos-
tic system, and the annual rate of interest at your favourite bank is 7.5%, which

[10] 6.

is compounded weekly (52 weeks in a year).

(A) What are your weekly payments such that you have $250000 five years from

now? .

(B) What interest has your garage made?

(C) If you add $1000 to the weekly payment, then how soon shall you have the

$2500007

. You are buying a $300000 house, for which you make a downpayment of $60000

and mortgage the rest for 25 years at 7.2% compounded monthly.

(A) What are your monthly payments?
(B) How much interest are you paying?

(C) What is the remaining balance after 15 years?

(D) How much are you saving by paying the remaining balance after 15 years?

. Given the functions f(z) = 4z — 15 and g(z) = 5(1.2)% find:

(&) D f60) = FO)+F@)++ 120

10 ‘
(B) > _g(i) = g(0) +g(1) +---+g(10).

=0
3 3 -1
Find the inverse A~ ! of the matrix A= | -2 -2 1
-4 -5 2

by means of Gauss-Jordan Row Reduction.
No other method of finding A~! shall be accepted!
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[10] 7. An economy is based on agriculture, construction and energy. Production of a
dollar’s worth of agriculture requires an input of $0.30, $0.10 and $0.20 from
these respective sectors taken in the order: agriculture, construction and energy.
Production of a dollar’s worth of construction requires an input of $0.20, $0.10
and $0.10 from these sectors taken in the above order. Whereas a dollar’s worth
of energy requires an input of $0.20, $0.10 and $0.10 from each of these sectors

[10] 8.

[10] 10.

taken in the same order.

(A) Write the technological matrix M for the input-output analysis.

| dy
(B) Given the demand vector D = d2w ,

ds / 2

write the equation for the output vector X = { z,

I3
20 . L1
(C) Given that D= | 15 |, find the corresponding output X = | 2
10 z3

Extremize (find the extrema of) z = —30z + 40y sub ject to
3z+2y <30, 5z +4y <40, £ <12, >0 and y > 0.

- Given a standard 52-card deck, find the probability of getting:

(A) 5 black cards in a 7-card hand.

(B) 7 number cards in a 7-card hand (number cards are 2,3,4,5,6, 7,
8, 9, 10).

(C) 4 face cards in a 7-card hand (face cards are jacks, queens and kings).

(D) 7 diamonds in a 7-card hand.

A shipment of 50 snow-blowers include 5 defective ones. The receiving department
selects 7 at random, and rejects the entire shipment if one or more are defective.

(A) What is the probability that the shipment of snow-blowers shall be accepted?

(B) What is the probability that the shipment of snow-blowers shall be rejected?
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[10] 1. Giveny = —42? + 122 — 12, |
(A) Find the z- and y- intercepts and the vertex.
(B) Use this information to graph y = —4z2 + 12¢ — 12.
(C) Does the line y = z — 1 intersect y = —4z? 4 12z — 12?7 Justify your answer!

[10] 2. Solve for z in the following equations:

(A) 287a=T21 _ 15202071
(B) (0‘5)—-332-}-153—72 - (0.5)—:52—!—359:—22

1, .
(C) logs (g) + logs 725 + 2log; V5 = 3 logs ‘\eﬁ—l- 5logs1

(D) logyi(z +7) —logys (2 + 10) = log;; 0.5

In1000
In25

(E) log, 1000 =
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[10] 3.

For f(z) = —12z + 16 and ¢(z) = 3(0.8)® find the following:

(A) Z F(R) = f(O)+ f(1)+ F(2) + -+ F(A7).

(B) > g(h) =g(0)+g(1) +9g(2 )+ -+ g(14).
h=0
(C) What is i g(h)=g(0)+g(1)+g(2)+---+g(n)+g(n+1)+...?

h=0

. You are planning to expand your hotel operation by buying a small island in the

British Virgin Islands 3 years from now. For this you need a $3,000,000 down
payment. Your favourite bank offers you 7.2% interest compounded weeldy for

these 3 years.
(A) What are your weekly payments?
(B) How much interest are you earning?

(C) You decide that you only need a $2,000,000 down payment, but add $500
to each of the weekly payments obtained in (A). How soon will you have

your $2,000,0007

. The island in the British Virgin Islands costs $25,000,000 for which you make

a $3,000,000 down payment, and you mortgage the remaining amount. Your
favourite bank offers you 6.6% interest compounded bi-monthly (twice each month)

for 12 years.

(A) What are your bi-monthly payments?

(B) How much interest is the bank making?

(C) What is your remaining balance after 10 years?
(

D) If you decide to pay off the remaining balance after 10 years, how much are
you saving?

(E) If you pay off the remaining balance after 8 yeai"s, how much are you saving
over paying off the remaining balance after 10 years (as in (D))?
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10} .

| [m]' 7.

[10] 10.

You need to transport 170,000 gallons of caustic chemicals by means of 25 railway
tank-cars with carrying capacities of 5,000, 10,000 and 15,000 gallons respectively.

(A) Write the linear system of equations in terms of z, y and z; z, y and z being
the number of tank-cars with carrying capacities of 5,000, 10,000 and
15,000 gallons respectively.

(B) Solve this system of equations.

(C) If the rental of the 5,000, 10,000 and 15,000 gallon tank-cars costs $400, $700
and $900 respectively, then which of the solutions yields the minimum cost?

Find the inverse of the matrix
: 2 3 2
A=13 1 -2
: 1 4 3

"by means of Gauss-Jordan Row Reduction. No other method of calculating -

A~! will be accepted!

. Extremize P(z,y) =20z — 15y subject to

z+2y>14, 2+ 3y<42, 2z +y <42, >0, y > 0.

. An island economy consists of the sectors of tourism, agriculture and fishing. To

produce a dollar’s worth of tourism requires an input of $0.3, $0.2 and $0.1 from
tourism, agriculture and fishing respectively. A dollar’s worth of agriculture re-
quires inputs of $0.1 from each sector. On the other hand, a dollar’s worth of
fishing requires inputs of $0.3, $0.2 and $0.1 from the sectors of tourism, agncul—

ture and fishing.
(A) Write the technological matrix M for this island economy.

(B) If a final demand of $20 million, $5 million and $10 million from tourism,
agriculture and fishing is to be met, then set up the equation to be
satisfied by the inputs from the respective sectors. :

(C) Solve the respective inputs satisfying these demands.

A clothing store chain has 5, 8 and 12 stores in New Brunswick, Nova Scotia and
Quebec respectively. :

(A) The chain decides to close 10 of its stores. In how many ways can this be
accomplished?

(B) If the chain decides to close 2, 4, and 4 stores in New Brunswick, Nova Scotia
and Quebec respectively, in how many ways can this be done?
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. —~z%+ 249
[10] 1. Given the function f(z) = ——5 find:

(A) The domain of f(z), namely the values z for which f (z) is defined.

(B) The asymptotes of y = f(z)-
(C) Use those asymptotes to graph y = f (z).

[10) 2. Solve for z in the following equations:
(A) —22% 420z — 42 = 32z - 34.
- (B) 9-855+11910 - 911400
(C) 2187417 - p—2527433
(D) logz® — 2log4 + §log 16 = log z* + 31og 27 +1og 10.

(E) log(z +5) — log (2z — 1) = 2log V3.



MATH 208 Final Examination April/May 2006

Page 2 of 3

10 s.

[10] 5.

[10] 7.

10 years by weekly payments (

You need $60000 as down-payment for your favourite BMW SUV five years from
now. The current rate of annual interest at your favourite bank is 6%, and is

compounded bi-monthly.
(A) What shall your bi-monthly payments be?

(B) If you decide to add $500 to each bi-monthly payment, then how
soon shall you have these $60000?

C) What are the interests you are getting for cases A) and B respectively?
g

You are buying a $2000000 (two million dollar) motel, which you finance over
there are 52 weeks in a year). If the going rate of

annual interest is 6%, then
(A) What shall your weekly payments be?
(B) How much interest are you paying?

(C) What is the remaining balance after 5 years?

A chemical manufacturer wants to lease a fleet of 24 railroad tank cars with a
combined carrying capacity of 520000 gallons. Tank cars are available with the
capacities of 5000, 16000 and 24000 gallons. How many of each type of tank car
should be leased? (Note: there is no such thing as renting a fraction of a railroad

tank car!)

. Glven f(z) = =22+ 12 and g(z) = (0.25)%, find

(A) D)= F(0) + F(1) +7(2) + - + £(20)

(B) 3-96) = (0) +9(2) + 6(2) + -+ g(20).

6 6\

—4 -4
—-10 -8
by means of Gauss-Jordan Row Reduction.
N.B. No other method of finding 4~ shall be accepted!

|
[N]

Find the inverse of the matrix A4 —

[N N
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[10] 8. An economy is based on the three industrial sectors of agriculture, building and

[10]

8.

energy. To produce a dollar’s worth of agriculture requires an input of $0.3, $0.2
and 30.1 from agriculture, building and energy respectively. The production of
a dollar’s worth of building requires inputs of $0.1, $0.1 and $0.1 from the same
sectors respectively. And finally, the production of a dollar’s worth of energy
requires inputs of $0.3, $0.2 and §0.1 from the aforementioned sectors respectively.

What input from each sector is required to satisfy a final demand of $20 billion,
$5 billion and $10 billion from the sectors of agriculture, building and energy

respectively?

Find the extrema of z = 400z + 100y subject to
20+2y >4, Bz +4y<36, 2z+y<10,z>0and y>0.

A jewelry store chain with 8 stores in Quebec, 12 in Ontario and 10 in Nova Scotia

is planning to close 10 of the stores. Answer questions (A)-and (B) with reference

to this store chain.
(A) How many ways can this be accomplished?

(B) The chain decides to close 3 stores in Quebec, 5 in Ontario and 6 in Nova
Scotia. How many ways can this be done?

A standard deck of 52 cards consists of 13 spades, 13 clubs, 13 diamonds and 13
hearts. Answer questions (C) and (D) with reference to these cards.

(C) What is the probability of getting only spades in a 7-card hand from a
standard 52-card deck?

(D) What is the probability of getting at least one non-spade card in a 7-card
hand from a standard 52-card deck?
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[10]

[10]

1.

2.

The manufacturer of surfboards has fixed costs of $500 per day and total costs
of 35500 per day at a daily output of 20 surfboards.

(A) Assuming the total cost C(z) per day is linearly related to the total output
z per day, find the. cost function.

(B) The average cost per surfboard for an output of z boards is given by

C(z) = ( ) . Find the average cost function.

(C) Sketch a graph, of the average cost function C(z) for 1 < z < 30,
including any asymptotes.

Solve for z in the following equations:

(A) 92.5z + 72 = 850.

(B) 3z? — 3z = 36.

(C) 714z+7 _ 71024127

(D) logy, © — 3logyy 17+ 3log;; 8 = 5logy; 2+ % logy, 17.
(E) logs(z +4) —logs(2z — 1) = logs 5.
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[10]

[10]

3. Given f(z) =4z — 3 and g(z) = 9 (%)%, find:

5.

(A) Zf 0) + f() +F(2) +---+ f(20) =7
(B) Z 0) +g(1) +9(2) +--- +9(20) = ?
k=0

You want to buy a $30000 boat 5 years from now. The present annual interest
rate is 6%.

(A) What should your monthly payments be into an account earning 6%
interest compounded monthly?

(B) If you decide on monthly payments of $650 into this account (earning
6% interest compounded monthly), then how long shall it take to have

$300007

You buy a $180000 yvacht with a down-payment of $30000 and finance the
remaining amount for 25 years at a rate of 6% annual interest, which is com-

pounded monthly.
(A) What are your monthly payments?

(B) What is the remaining balance after 15 years?

Find the inverse A~! of the matrix A by means of GAUSS-JORDAN Elim-

ination, where .
2 =2 1

A=13 1 -3
1 -3 2

No other method of finding A~ shall be accepted.

CONTINUED ON NEXT PAGE
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[10] 7. An economy is based on transportation and manufacturing. Production of

0] 8
[10] 9
[10] 10.

a dollar’s worth of transportation requires an input of $0.10 from each sector.
Production of a dollar’s worth of manufacturing requires an input of $0.40 from
each sector. Find the output for each sector that is needed to satisfy a final
demand of $5 billion from transportation and $20 billion from manufacturing.

. Extremize the function R(z,y) = —10z + 12y subject to:

20, y=>0, 3z + 5y <45, 3z +5y > 15, 5z + 3y > 15.

. Suppose that 7 thank-you notes are written and 7 envelopes are addressed.

Accidentally, the notes are randomly inserted into the envelopes and mailed
without checking the addresses. What is the probability that all the notes are
inserted into the correct envelopes?

A shipment of 33 PC’s is received by “Jane and Jack Electronics”. Five (5) of
these PC’s are defective. Eight (8) PC’s are selected at random and tested. If
one of these is defective, then the entire shipment is rejected.

(A) What is the probability that the shipment shall be rejected?

(B) What is the probability that the shipment shall be accepted?
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[10] 1. The management of a company that manufactures snow-boards has fixed costs
of $400 per day and total costs of $6400 per day at a daily output of 30 snow-

boards.

(A) Given that the daily cost ¢ () is linear in terms of the total output z per
day, write the equation for the cost function.

(B) What is the toal cost for an output of 17snow-boards per day?

(C) Graph the cost function for 0 <z < 30.

[10] 2. Solve for z in the following equations:
(A) ~10(z —5)% +360 = 0,
(B) 14%-12 = 14-6a+102,
(C) log, z+log, 220 — 2log,5 + log, (1) = log, 88.
(D) In(z—4) - In(2z + 4)‘: In3.

(E) 712224309z __ 792243152472
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[10] 3. (A) A loan of $10000 was repaid at the end of 6 months. What amount was
repaid if a 8% annual rate of interest was charged?

(B) How long will it take money to double if it is invested at 8% monthly?

[10] 4. You establish a sinking fund by monthly payments of $4000 into an account
paying 7.2% compounded monthly.

(A) How long will it be before the account has $2000007

(B) What monthly payments are necessary to have $200000 within 5 years?

[10] 5. A family has a $120000 30-year mortgage at 6.6% compounded monthly.
(A) What is the monthly payment?

(B) Find the unpaid balance after 25 years.

6. Find the inverse of the matrix

[10] 1 2 3
A=13 2 —1 | by meansof Gauss-J ordan elimination. No other calculation
S 4 2/

of A~ shall be accepted!

[10] 7. A large energy company produces electricity, natural gas and oil. The produc-
tion of a dollar’s worth of electricity requires inputs of $0.30, $0.10 and $0.20
from electricity, natural gas and oil respectively. Production of a dollar’s worth
of natural gas requires inputs of $0.30, $0.10 and $0.20 from electricity, natural
gas and oil respectively. Production of a dollar’s worth of oil requires inputs
of $0.10 from each sector. Let T1, T2 and T3 be the outputs from the sectors
electricity, natural gas and oil that satisly a final demand of $25 billion for
electricity, $15 billion for natural gas and $20 billion for oil. For §

T
T = |2y | find:

I3
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[10] 10.

(A) The technological matrix Af assoclated with this system;

(B) Write the matrix equation that Z" has to satisfy for the final demand,

but do not solve for 7.

. Extremize z = —12p — 20y subject to

z2>0, y>0, z+y=>3, 6z 44y <24, dr + 6y < 24.

. What is the probability of having

(A) 5 red cards in a 7-card hand from a standard deck of 52 cards?

(B) 5 face cards in an 8-card hand from a standard deck of 52 cards?

A shipment of 20 “snow-blowers ” include 4 defective ones. The receiving
department selects 6 of these at random, and rejects the entire shipment if one
or more are defective.

(A) What is the probability that the shipment of “snow-blowers” is

rejected?

(B) What is the probability that this shipment shall be accepted?
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[10] 1. Office equipment was purchased for $20000 and is assumed to have s,crap' value
of 82000 after 10 years. If its value depreciates linearly, then find:

(A) The linear equation that relates value V(f) in dollars to time ¢ in years.
(B) What would the value of the equipment be after 6 years?
(C) Graph the equation V = V(t) for 0<t <10

(D) Write a brief interpretation of the slope of the line found in part (A).

3

[10] 2. Solve for z in the following equations:
(A) 322 +62—-24=0
(B) 392-17 — 3-12z+4
(C) In(15z) - 31n(2) + 21n(8) = In(3000)
(D) log; (152 +7) — log, (57 + 8) = log; (2)

(E) 7677 ~252492 _ 752%-202+88
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[10] 8. Given f(z) = 12z — 3z and g(z) =9 (3)=, find:

15 .
(&) 3 F6) = FO0) + F() + F@) + - + F(15) = ?
1=0

(B) D 9(i) =g(0) +g(1) +9(2) +--- +g(15) = ?
=0

[10] 4. You can afford a monthly deposit of $300 into an account that pays 4.7%
compounded monthly.

(A) How long shall it take to have $10000 for a boat?

(B) If you want your boat in 6 years, then how much should you deposit
monthly (given the same rate of interest)?

[10] 5. Your neighbour tells you that they made a $35000 deposit on a new house and
are to pay $625 per month for 30 years.

(A) If interest is 7.8% compounded monthly, what was the selling price of the
house?

(B) If they would have paid $200 more per month, then how much sooner
could they have paid the mortgage?

-1 -1 4
[10] 6. Find the inverse A~?! of matrix A = ( 3 3 —22)
N -2 -1 19

by means of GAUSS-JORDAN elimination. No other calculation of A~1
shall be accepted! '

CONTINUED ON NEXT PAGE
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1. Solve exactly the following eqﬁations:

(a) 3— 5z =10e
(b) 2841 = (5)}—=
() m(5-2)-2In(1-z)=In3

2. Let f(z) =42? —4z +1

(a) Use the standard form to determine the range of f.
(b) Calculate the x — intercept and y—intercept of the graph y = f ().
(c) Sketch the graph of y = f ().

3. John has $12,000 to invest at an account with an annual interest 2%. In

cases (a),(b) & (c), write the formula for the future value in 10 years if he
mvested it all

(a) in'an account with continuous compounding;

(b) in an account with monthly compounding;

(c) in equal monthly vpayments in an account with monthly compound-
ing.

(d) Which future value is the largest, and which one is the smallest

4. Let f(z) =z ~5and g(z) = £.

(a) What type of progression is {9(1),9(2), ...} and give the exact values
ofg(1),9(2) & 9(20). '

(b) What type of progression is {f (1), f(2),...} and give the exact val-
ues of f (1), £(2) & F(20).

(c) Give the exact value of: g (1) +g(2)+ ¢ (3)+ ... + g (20).

(d) Give the exact value of: f(1)+ f(2)+ f(3) + ... + f(20).
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5. Mr. Smith purchased a house for $500,000. The house was financed by
paying 20% down and signing a 25 year mortgage at 6% compounded
monthly on the unpaid balance. Equal monthly payments were made to
amortize the loan.

{a) Determine (to the nearest cent) of these monthly payments.
(b) How much was the last payment?
(c) How much was the balance after 20 years?

1 g -1
6. Let A=} —1 2 1
1 -1 1

(2) Use the Gauss-Jordan elimination to calculate A™1!

u 3
(b) Use A to solve the system: A=! | v | = | 7 |.
z 2

7. An economy is based on food (F) and transportation {T). Production of 2
- dollars worth of (¥) requires $0.40 from (F) and $0.10 from (T). A dollar
worth of {T) requires $0.30 from (F) and $0.20 from (T).

(2) Calculate the output (to the closest dollar) for each sector that is
Tequired to satisly a final demand of $20 million for food and $30
million for transportation.

(b) Calculate the final demand if the food demand is decreased by $10
million and the transportation output remains the same.

8. Let z = 2+ 5y, subject to: z-+2y > 16,z4+y>12,0< 2 < 15,0 <y < 20.

(a) Draw the feasible region and determine thé coordinates of each corner
point.
(b) Calculate both the maximum and the minimum value of z.

(c) State the coordnates of the corner points which produce the maxi-
mum value of z, and which produce the minimum value of z.
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8. You are given a standard 52-card deck with the understanding that number
cards are 2,3, ...,10.
(a) How many five card hands will consist of all number cards?

{b) How many four card hands have no number cards?

10. A card is drawn at random from a standard 52-card deck. Civen are two
events:

M = The drawn card is black,

N = The drawn card is an even number card.

(a) Calculate the conditional probabﬂity P(N|M).
(b) Test M and N for independence.
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[10] 1. The price-demand function is p(z) = 100—2z where 1 < z < 30 in million
dollars for z— million microchips.

(2) In Cartesian coordinates sketch the graph of the revenue function
R(z)=zp(z).

(b) Calculate the output = which produces maximum revenue.

(c) What is the wholesale price p (z) (to the nearest dollar) that produces
maximum revenue?

(10] 2. Solve the following equations:

(a) 5z +2 =9z — 24

(b) 522 — 10z — 10 = 5z + 40

(c) e’ —2z+4 _ 32410 |

(d) log(z + 1) —log (10z — 3) =1

(e) log(z +2) +log(z +1) =log2 + log (z + 2).

(10} 3. Let g(z) = 2% and h(z)=5- 3z

(a) Calculate:

Lg(1),9(2),9(3).

. g(1)+9(2) + ... + 9(20) using the appropriate formula.
(b) Caleculate:

iR (1),h(2),h(3).

. A(1)+ R (2) + ... + £ (20) using the appropriate formula.
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[10] 4. A person plans to deposit $10,000 into an account for three years. Calcu-
late the interest earned if the bank pays:

(2). 6% annually compounded monthly.
“(b) 7% annually compounded quarterly.

(c) 5% annually compounded continuously.

{10] 5. You have a 25 year mortgage of $200,000 on a house at 7% compounded
monthly.

(a) What is your monthly payment (iff rounded to the nearest doliar),
and what is your last payment? '

(b) What is your unpaid balance after 10 years?

1 -1 0
(10] 6.Let: A=|2 -1 3
3 1 11.

(2) Use Gauss-Jordan Elimination to calculate A~!. Any other method
is not acceptable.

(b) Use A to solve the system:

T 5
AV y | =] —1
z 7

[10] 7. An economy is based on the two sectors: agriculture and energy. Produc-
tion of dollar’s worth of agriculture requires $0.20 from agriculture and
$0.10 from energy. Production of dollar’s worth of energy requires $0.25
from agriculture and $0.15 from energy.

(a) Calculate the outputs from both sectors that is needed to satisfy a
demand of $15 billion for agriculture and $20 billion for energy.

(b) Calculate the outputs from both sectors that is needed if the above
demand for agriculture increases by $5 billion and the other demand
remains the same.
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[10] 8. Let P =3z + 2y subjectto: 2+ 2y <4,z —y>-1,z>0,y>0

{(a) Draw the graph of the feasible region.

(b) From the graph determine both coordinates of the point A (z,y),
where P is maximized.

(c) From the graph determine both coordinates of the point B(z,y),
where P is minimized.

(10] 9. You have a standard 52— card deck.
(a) What is the probability of getting 3 number-cards (2, 3,..., 10) in a

10—card hand?

{b) What is the probability of gettmg at least one face-card (J, Q, K) in
a 10—card hand?

[10] 10. In a lottery Jack chooses 6 numbers out of 46.

(a) What is the probability that Jack’s 6 numbers match all of the 6
randomly chosen numbe;s by the lottery?

(b) What is the probability that Jack’s 6 numbers match exactly 2 out
of the 6 randomly chosen numbers by the lottery?

C
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[10] 1. Office equipment was purchased for $40000 and is assumed to have a scrap value
of $4000 after 10 years. If the value depreciates linearly from $40000 to $4000,
then find:

(A) The linear equation that relates value V' in dollars to time ¢ in years.
(B) The value of the equipment after 4 years.

(C) Graph the equation for 0 < ¢ < 10.

[10] 2. Solve for z in the following equations:
(A) 22 +29z =5z +56. -
(B) (17)3%+37 = (17)-9=+85
(C) logzz =logy 15 — 21ogy 10 + 5 logs v/5 — logs 2.

D) logy;(40z +120) — log,, (z + 12) = log;; 20.

(
(E) o3z’ —15z4+22 _ p—4z’—8+10
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[10] 3.

7 T
Given f(z) =4z + 3 and g(z) = <§) , find the following sums:

(A) > fk) (B) > gk
k=1 k=0

[10] 4. A company establishes a sinking fund for upgrading office equipment with monthly

[10] 5.

[10] 6.

0] 7.

payments of $3000 into an account paying 7.2% compounded monthly.

(A) How long will it be before the account has $1500007

(B) What should the monthly payments be, if the company wants $150000
5 years from now?

You buy a $250000 home with a down-payment of $50000 and mortgage the
remainder for 30 years at the rate of 4.8% compounded monthly.

(A) What are your monthly payments?

(B) What is the remaining balance after 15 years?

Find the inverse A~! of the matrix A by means of GAUSS-JORDAN row reduc-

tion, where
1

-3 2
A=12 -2 1
I 11

No other method of finding A~ is acceptable!

An economy is based on the sectors of agriculture, building and energy. The
production of a dollar’s worth of agriculture requires an input of 0.3, 0.1 and
0.2 dollars from agriculture, building and energy respectively. The production
of a dollar’s worth of building requires an input of 0.2, 0.1 and 0.1 dollars from
agriculture, building and energy respectively. The production of a dollar’s worth
of energy. requires an input of 0.2, 0.1 and 0.1 dollars from agriculture, building
and energy respectively.

(Continued on next page.)
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(A) Find the technological matrix M for this system.

(B) If a final demand of $5 billion, $10 billion and $15 billion is required from
agriculture, building and energy, then set up the system of equations for the
output z,y and z (in billions of dollars) needed from agriculture, building
and energy to satisfy these final demands. Write your system in matrix form,
but do not solve!

[10] 8. Maximize and minimize z = 25z — 20y subject to

z>0,y>0, x+y23,'5:r+6y§30 and 6z + 5y-< 30.

[10] 9. A 5-person grievance cozﬁmittee must be selected from 35 employees, of which 15
belong to department A and 20 to department B.

(A) What is the probability that 3 employees are selected from department A
and 2 from department B? ”

(B) What is the probability that 2 employees are selected from department A
and 3 from department B?

[10] 10.. A shipment of 30 personal computers includes 5 defective ones. The receiving
department selects 7 computers at random, and rejects the entire shipment if
one or more are defective.

(A) What is the probability that the shipment of personal computers is rejected?

(B) What is the probability that this shipment is accepted?






