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Instructions: Answer all questions. Present your solutions in the space provided.
The value for each question is indicated in parantheses beside the question number.
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for true, or F for false, at the right of each question.
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q) The graph of y = In(z? + 1) is always increasing.
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2. [20 marks; 4 marks for each part] Solve for x if:

(a) 2* + 4z — 5= 0.

(b) 23 +32> —2—-3=0

(d) |2z — 4| < |z + 3|

(e) logg x + logg(z — 6) = 3



2
3. [12 marks; 4 marks for each part] Suppose sin = R and cosf < 0. Find the

exact values of each of the following:

(a) cosd

(b) cos(20)

@ sin (3)



4. [10 marks| Find the values of A, B, C and D, such that
e+3 A B Caz+D

22 +1) =z 27 2+1



5. [8 marks; 4 marks for each part.] Find the following:

(a) the vertex of the parabola with equation y = 5 + 6z — 2.

(b) the centre and radius of the circle with equation x? + 2x + y? — 4y = 4.



6. [8 marks; 4 marks for each part] Sketch the graphs of the following functions,
labelling any asymptotes, if any.

(0) f(z) =~




7. [8 marks] Suppose the velocity of a particle at time ¢ is given by v = t? — 4t — 5.

(a) [5 marks] What is the speed of the particle at time ¢? Sketch its graph.

(b) [3 marks] What is the maximum speed of the particle for 0 < ¢ < 57



20+ 3

8. [8 marks| Let f(x) = ———. Find the formula for f ~!(z), and sketch the graphs
of both f and f~! on the same graph.



9.[6 marks| Suppose a bacterial colony is growing exponentially so that its mass
doubles every 20 minutes. How long will it take until the colony triples in
mass?



