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1. (7 marks) Consider the function
f(x) =logs(2z + 1)

(a) State the domain f(z)

(b) State the range of f(z)

(c) Plot y = f(z) in the space provided below. Include at least 4 different properly labelled points.
Make sure that the general shape of the function is clearly illustrated.
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2. (9 marks) Consider the following matrices:

b1 10 1

1110 2 0 2 1 1 -1 1
LetA:[oooJ’B: 11 702[1 3}’D_[o 1 0}’E: 01 -1
0o 00 1

(a) Compute (where possible):
i. AT+ B

ii. CD

iii. DE

iv. C1

(b) Which of the matrices are in row-echelon form?

(c) Which of the matrices are in reduced row-echelon form?
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3. The height of an arch H(z) (in feet) as a function of horizontal distance x (in feet) from one extremity
of its base is given by:

H(z) = —23:2 + 9z, where 0 <2 <24

(a) (4 marks) Plot the function H(x) making sure to include at least 4 properly labelled points. The
sketch should clearly indicate any intercepts as well as the vertex.

(b) (2 marks) What is the highest point of the arch?

(c) (2 marks) What is the height of the arch 8 feet from its centre?
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0 -3 -2
4. Let A= 1 -4 =2
-3 4 1

(a) (4 marks) Find A~1.
(b) (4 marks) Solve the two following systems of equations:
-3y — 2z = -2 -3y —2z=1

r—4y—2z=1 r—4y —22=0
—3r+4dy+2=3 —3r+4dy+z2=-2
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5. Consider the functions:
fla) =20+ 1 gl =

(a) (3 marks) State the domain of f, g and h.

(b) (4 marks) Compute the following:
i f(=1+x)

ii. g(a+3)

h(—2)

111. Th(gg‘)

h(z) = V2x +6
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3
6. (a) (3 marks) If logz =5, logy = 2, log z = 3 find log (:By )

z

(b) (4 marks) In each case, express as a single logarithm with coefficient 1.

i. 5lInx —3lny —1Inb

ii. log,x — 8

(c) (2 marks) Evaluate log, (%) — log, (1‘%)
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7. (10 marks) Solve the systems of equations corresponding to the augmented matrices below:

11 10 —2]4
A=101 -2 0|—-1 |, B=1]01 =3[1 [, c:[
0 0 0 0

10 —2 4—3}
0 |1

01 0 1| 2
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8. In each of the following equations, solve for x. .

(a) (5 marks)
2273([ — 52%75

(b) (5 marks)
log, (z) + logy (x — 3) =2
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9. (4 marks) Find the exact value of

cs57r—|—ta 47
0s — n—
4 3

10. (7 marks) Solve for 0 giving all solutions (in radians) contained in the interval [0,27).

2sinfcosf — vV3cosh =0
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11. (6 marks) Find the area of the shaded portion bounded by a chord of length 8cm in a circle of radius
3.5 cm (as illustrated below).
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12. (6 marks) Given a system of three equations and two unknowns, explain the geometric significance of:

a. one solution
b. no solutions

c¢. infinitely many solutions

Use drawings to illustrate your answers.

13. (4 marks) Find the exact value of cos if tanf = —2 and sin6 > 0.
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14. (5 marks) Using the graph of z = logy with respect to z, illustrated below, find the formula for the
function y = f(x).

z|= logy
A

0.5 -

(0, 0.3010)

(-1,-0.176)




