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MARKS

[10] 1. Given the quadratic function f(z) = 1.2 + 0.96z — 0.12z>
(A) Find z and y intercepts algebraically.
(B) Find the vertex form of f.
(C) Find thé vertex and the maximum or minimum.

(D) Find the range of f.

[10] 2. Solve for z in the following equations:
3\* 16
A (z) ] _

)
)

C) logsg (%
) log, z+log,(z + 1) = log, 6

) + logy 7 -+ 21ogs VB = 3log, V175 + 5logg 1

(B) logy(V222) — 1 = g
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[10) 8. For f(z) = —12z + 16 and g(z) = 3(0.8)* find the following:

[10]

[10]

4.

9.

49
(A) D> f(k) = f(0) + (1) + F(2) + - + F(49).
k=0

24
(B) D 9(h) =g(0) +g(1) +g(2) +--- +g(24).
h=0

Kelly sells some land in Quebec. She will be paid a lump sum of $60, 000 in 7

years. Until then, the buyer pays 8% simple interest quarterly.

(A) Find the amount of each quarterly interest payment.

(B) The buyer sets up a’'sinking fund so that enough money will be present to
pay off the $60, 000. The buyer wants to make semiannual payments into
the sinking fund; the account pays 6% compounded semiannually. Find
the amount of each payment into the fund.

(C) What is the amount in the sinking fund after the first two deposits.

A person purchased a house 10 years ago for $160,000. The housé was financed
by paying 20% down and signing a 30—year mortgage at 7.75% on the unpaid
balance with payments made monthly.

~

(A) What is the unpaid balance after 120th payment?

(B) After the 120th payment, the owner wishes to refinance the house due to a
need for additional cash. If the loan company agrees to a new 30—year
mortgage of 80% of the new appraised value of the house, which is $225, 000,

how much cash will the owner receive after repaying the balance of the

original mortgage?

. Solve by using Gauss-Jordan Elimination:

2%y + 6z + 16zg = —12

dzy - Tae + 1323 = —10
3zy + 629 + 1223 = -9

No other method of solving these systems of equations will be accepted!




WEA LI &UD D IHAL faXainingdiion eceriper 4ulLllt rrage o O o

[10] 7.
10 s.
[10] 9.
[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 économy.

(B) If a final demand of $20 billion for agriculture, $10 billion for energy, and
$30 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
20 +2y > 4, b+ 4y <36, 22+y <10, z>0, y > 0.

A small town has two radio stations: an AM station and an FM station. A
survey of 100 town residents produced the following results: In the last 30 days,
65 people have listened to the AM station, 45 have listened to the FM station,
and 30 have listened to both stations. During this 30—day period,

(A) How many people in the survey have listened to the AM station but not to
the FM.station? :

(B) How many people in the survey have listened to the FM station but not to
the AM station?

(C) How many people in the survey have not listened to either station?
A study on body types gave the following results: 45% were short, 25% were short

and overweight, and 24% were tall and not overweight. Find the probabilities that
a person is the following:

(A} Overweight
(B) Short, but not overweight

(C) Tall and overweight
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Question 1 (A) f(z) = —0.122% + 0.96z + 1.2 is a quadratic function. Using the quadratic
formula, the = intercepts are

—0.96 £ /.96 — 4 x (—0.12) x 1.2
2 x (—0.12)

xr =

r~—1.1orx~9.1

The y-intercept is f(0) = 1.2.

(B) Vertex form: f(x) = —0.12(x — 4) + 3.12.

(C) The vertex has coordinates (4, 3.12). The maximum of f is 3.12 and there is no minimum.
(D) The range of f is (—o0,3.12].

Question 2

(A) z=-2

(B) The equation is equivalent to

—322 + 152 — 72 = —2® + 352 — 22

=

222 +20x + 50 = 0

=
22+ 10x4+25=0
(x—5)?%=0

So the solution is x = 5.
(C) Using the properties of logarithms, we see that the equation is equivalent to

=X Tx V5 =175
So the solution is z = 175/7 = 25.

(D)
log,(x) + log,(z + 1) = log,(6)

x(r+1)=6
??+x—6=0
(x+3)(x—2)=0
Solution to quadratic equation: * = —3 or z = 2. We do not allow take x = —3 because

log,(—3) D.N.E. So the solution to the original equation is : z = 2.
(E) ;
log,(V2x?) — 1= 5

=



=
202 = 23
=
277 = 2°
=
?=2"=16
So the solution is: x = —4 or x = 4.
Question 3
(A) Since f(k) is an arithmetic sequence,
49 49
0 49 16 — 572
E:f@g::§:p42k+1@::iilill—lx50::—————-x50::—ﬁm00
2 2
k=0 k=0
(B) Since g(h) is a geometic sequence,
24 24
1—(0.8)%
h)=> 3(0.8)"=3x ———~— ~14.94

Question 4
(A) In the problem 8% is understood to be the annual interest rate. The quarterly interest
to be paid is then

1
1= $60,000 x 0.08 x = $1,.200.

(B) We use the formula
(14" —1

. )

?
with F'V = $60,000, i = 0.06/2 = 0.03 and n =7 x 2 = 14.

FV =PMT x

(1+i)"—1

]

~ 17.0863

SO
PMT =~ $60,000/17.0863 ~ $3,511.58

(C) We use the formula
FV, = puT x 1 ED" =1

i
with PMT = $3511.58 ¢ = 0.03 and n = 2 and get

FVy ~7128.51.



Question 5 The solution below is extracted from the solution manual of the textbook.

Amortized amount = $160,000 - (160,000)(0.20) = $128,000.
Thus, PV = $128,000, i = 0.00646, n = 360.

PMT = 128,000 0.00646 =$917.18

1-(1.00646) %
Balance after 10 years:
PMT = $917.18, i = 0.00646, n = 20(12) = 240,

B 240
1-(1.00646) =$111,705.19
0.00646

New loan amount is (225,000)(0.80) = $180,000, so the cash the owner will receive will be 180,000 —
111,705.19 = $68,294.81.

So the balance after 10 years = 917.18

Question 6 The augmented matrix corresponding to the system is

2 6 15|—12
4 7 13| -10 |,
36 12| -9

and Gaussian elimination gives the Row Reduced Echelon Form

1 0 0[-3
010 4
0 0 1|-2
The solution to the system is therefore 1 = —3, 29 = 4, 23 = —2.
Question 7
(A)
02 0 0.1
M=1 04 02 0.1
0 04 03
(B) The equation is
(I —M)X =D,
20 T
where D = | 10 | is the demand vector (measured in millions of §), X = [ x2 | is the
30 T3

unknown vector with the inputs from the respective sectors (measured in millions of $), and
I is the 3 x 3 identity matrix.
(C) The augmented matrix corresponding to the system in (B) is

0.8 0 —-0.1]20
-04 0.8 —-0.1/10
0 —-04 0.7 |30



and Gaussian elimination gives the Row Reduced Echelon Form

1 0 0|33
0 1 0|37
0 0 1|64

Therefore the outputs are z; = 33M$ from the agriculture sector, o = 37M$ from the
energy sector and x3 = 64M$ from the manufacturing sector.

Question 8 The feasible region in the (x,y)-plane defined by the inequality constraints is
given below.

ol O O
\F

hill

0 1 2 3 4 5

We compute the value of the objective function P(z,y) = 30x + 10y at the corner points.

H Corner (z,y) \ P(z,y) H
(0,2) 20
(0,9) 90
(2,6) 120
(5,0) 150
2.0) 60

The minimum of P(z,y) is equal to 20 and is attained at the point (0,2). The maximum of
P(z,y) is equal to 150 and is attained at the point (5,0).

Question 9

(A) 35 people

(B) 15 prople

(C) 20 people



AM and FM \ 45_30=15

65-30=35

NONE: 100-35-30-15=20

Question 10

o
g
&/ \2
9 Y
K 2
o Q.
A %
O o
%
S S S =
short and NOT short and tall and NOT tall and
overweight: overweight: 25% overweight: 24% overweight:
45&-22%=20% 55%-24%=31%

(A) probability of being overweight: 25% + 31% = 56%
(B) probability of being short but not overweight: 20%
(C

) probability of being tall and overweight: 31%
Note: the solution can be also found using a Venn diagram like in question 9.



