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1. (12 marks): (a) Solve for x (find the exact values, do not approximate):

log4(x + 3)− log4(x− 3) = −1

(b) Let f(x) =
√

1 + x and g(x) = 2 1−x2
. Find the composite

function g ◦ f and determine its domain and its range.

(c) Let f(x) = 5x2
and g(x) = 52x + 1. Determine which of these

functions is NOT invertible and which one IS (explain),

and find the inverse of the invertible function.

2. (4 marks) Find the limit or explain why the limit does not exist:

lim
x→3−

|x− 3 |
x2 + x− 12

3. (6 marks) Find (a) all horizontal and (b) all vertical asymptotes of the graph

y =
|x|
√

4x4 + 6x2 + 4

(2x− 1)2 (x + 1)

4. (4 marks) Consider the following piecewise-defined function:

f(x) =


ea·x if x ≤ −1

2x + b if − 1 < x < 1

6− x if x ≥ 1

For what values of a and b is the function f continuous at every x?
Sketch the graph of f (x).

(continued on the other side)
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5. (12 marks) Find the derivatives of the following functions (you don’t need
to simplify the final answer, but you must show how you calculate it):

(a) f(x) =
4x7 − x3/5 + 2

√
x

3
√
x

(b) f(x) = (x2 + 2x) ex
3

+ e3

(c) f(x) = e(e
cos x+x tanx)

6. (4 marks) Find the second derivative of the function f(x) =
sinx

1 + cos x
,

and calculate its value at x = 0, i.e. f ′′(0) .

(HINT: simplify the first derivative f ′(x) before calculating f ′′(x).)

7. (8 marks) Given the function f(x) =
√

3x + 4 ,

(a) Use the definition of the derivative to find the derivative f ′(x).

(b) Write equation of the tangent line to the curve y = f(x) at x = 4.

Bonus Question (3 marks). Assume that h(x) = f(g(x)) where both f(x) and g(x) are
defined and are differentiable for all real x. Given g(−1) = 2, g′(−1) = 3 and f ′(2) = −4, find
the value of h′(−1).

2


