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1. (10%) Evaluate the limits

(a) lim
x→2

(
1

x− 2
−

4

x2 − 4

)
, (b) lim

x→0

x sinx

x2 + 2x+ 1
.

2. (15%) Differentiate the functions

(a) y =
sin(x2 + 1)

x2 + 2

(b) y = ln

(
1

√
x2 + 1

)
sin−1(x)

(c) y = xe−x ln(x+ 2).

3. (30%) Sketch the graph of f(x) =
x2 + x− 2

x2
, showing maxima, minima, inflection points

and asymptotes.

4. (20%) A window has perimeter 10m and is in the shape of a rectangle with top edge
replaced by a semicircle. Find the dimensions of the rectangle if the window admits the
greatest amount of light (i.e. so the window has maximum area). Do not approximate π.

5. (10%) Find the equation of the line tangent to the curve xey +y−2x = ln 2 at the point
(1, ln 2).

6. (10%) Show that the equation x7 + 5x3 + 2x− 6 = 0 has exactly one real root.

7. (5%) Find a constant a that will make the function f continuous at x = 1 if

f(x) =


x2 − 3x2 + 2

x2 − 1
for x 6= 1

a for x = 1.
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