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1. Find the derivatives of the following functions:

(a) f (x) = sin x + 2x2 (2)

(b) g(x) = 2e3x − x3 (2)

(c) s(t) =
t4 − 2
2t− 7

(4)



(d) h(x) = ln(17 cos2 x) (4)

(e) y(x) = tan−1(13− 2ex) (4)



2. Use logarithmic differentiation to compute (6)

d
dx

x7
√

2x2 + 4
(2x + 3)1/5e3x



3. Ship X is moving East at 10 miles per hour, towards a lighthouse L. Ship Y is moving North at
8 miles per hour, away from the same lighthouse.

(a) Find an expression for the distance of the ships from each other in terms of their distances
from the lighthouse. Draw a picture! (4)

(b) Suppose that the rate of change of the distance between the ships is zero. If ship X is 4
miles West of the lighthouse, how far away from the lighthouse is ship Y? (6)



4. (a) Find the linear approximation to the function f (x) = log8 x at x = 8. (4)

Recall that log8 x = ln x
ln 8

(b) Use your answer to (a) to find an approximation to log8 8.2. (4)



5. A curve has equation y3 + exy + x = 2.

(a) Find the slope of the curve at the point (0, 1). (4)

(b) If the point (0.1, y) lies on the curve, find (approximately) the value of y. (4)

(c) Why doesn’t dy
dx (3, 4) makes sense? (2)


