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1. (a) [5 MARKS] Showing all your work, evaluate lim
x→∞

(
√

x + 2−√x) .

(b) [5 MARKS] Showing all your work, evaluate lim
x→−1

sin(x2 − 1)

x + 1
.
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2. (a) [5 MARKS] Find the derivative of
x2 + 1

x2 − 2
.

(b) [5 MARKS] Find the derivative of cos

(
1√

x + 1

)
.

(c) [5 MARKS] Find the derivative of x sin−1 x .
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3. [10 MARKS] Showing all your work, determine the greatest and least values at-

tained by the function f(x) =
sin x

(7− 2 cos x)2
.
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4. [10 MARKS] If x3− xy + y3 = 1 , determine
dy

dx
and

d2y

dx2
when x = 1

and y = 0.
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5. [10 MARKS] The illumination I of an object by a light source is given by the

formula I =
S

d2
units, where S is the strength of the light source, and d is the

distance of the object from the light source. If two light sources, one 8 times as
strong as the other, are placed 3 units apart, where should an object be placed on
the line between them so as to receive the least illumination?
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6. [10 MARKS] Use a “linear” or “tangent-line” approximation at x = 4 to compute

an approximate value for f(x) =
√

x +
1√
x

at x = 3.97.
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7. For the function f(x) = x5 + x6 , showing all your work

(a) [5 MARKS] Determine the intervals where f is increasing, and those where it
is decreasing.

(b) [5 MARKS] Determine all local maxima, and all local minima.

(c) [5 MARKS] Determine intervals of concavity, and all inflection points.

(d) [5 MARKS] Sketch a graph of the function.
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8. (a) [5 MARKS] If f ′(x) = x− 1 and f(1) =
1

5
, find f(x).

(b) [5 MARKS] If f ′(x) =
1

1 + x3
and f(0) = 0, use the Mean Value Theorem

to show that

f(2)− f(0) =
2

1 + c3

for some c such that 0 < c < 2, and deduce that
2

9
< f(2) < 2. (Use the

Mean Value Theorem — do not determine an exact formula for f(x).)
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continuation page for problem number

You must refer to this continuation page on the page where the problem is printed!
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continuation page for problem number

You must refer to this continuation page on the page where the problem is printed!


