
1. If f(x) = 3x2 − 1
3x
−6 + 3x−2/3 − 6, calculate f ′(x).

2. If h(y) = y4+2
sin(y) , calculate h′(y).

3. Calculate the second derivative d2

dx2x
4ex.

4. Use l’Hopital’s rule to find lim
x→∞

x+x3

e2x
.

5. Find a value of n such that y = xnex satisfies the equation xy′ = (x− 3)y.

6. The height at time t of an oscillating weight at the end of a spring is s(t) = 300 + 40 sin(t).
Find the velocity and acceleration at t = π.

7. Let f(x) = (2x − x2)ex. This function has a critical point at x = −
√

2. Use the second
derivative test to determine if f(x) has a local minimum or a local maximum at x = −

√
2.

If the second derivative test is inconclusive, state that this is the case.

8. Let f(x) = cos(x) + x, with domain [0, 2π].

(a) Determine on which intervals f(x) is increasing and on which f(x) is decreasing.

(b) Determine on which intervals f(x) is concave up and on which it is concave down.

(c) Sketch the graph of f(x), marking the points of inflection and the critical points
on your graph.

9. Find positive numbers x and y such that xy = 10 and 2x+ y is as small as possible.

10. (a) Find both of the critical points of y = x3 + 3x2 − 9x + 2 (b) Find the maximum and
minimum values of f(x) = x3 + 3x2 − 9x+ 2 on the interval [−1, 1].
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1. If f(x) = sin(x2 ln(x)), calculate f ′(x).

2. Calculate the derivative of
(
x+ 1

x

)3
.

3. Calculate d
dt

(t2+4t) sin(t)
t .

4. Use l’Hopital’s rule to find lim
x→∞

sin(4x)
sin(3x) .

5. Let p(x) be the quadratic polynomial

p(x) = ax2 + bx+ c.

Determine the values of the coefficients a, b and c such that p(1) = 1, p′(1) = 2 and p′′(1) = 3.

6. It takes a stone 3s to hit the ground when dropped from the top of a building. How high is
the building, and what is the stone’s velocity when it hits the ground?

7. In this question, let f(x) = x+ sin(x) and x ∈ [0, 2π].

(a) Determine on which intervals f(x) is increasing and on which intervals it is decreasing.

interval test value sign behaviour

(b) Determine on which intervals f(x) is concave up and on which intervals it is concave
down.

interval test value sign behaviour

(c) Sketch the graph of f(x).

8. The legs of a right-angled triangle have lengths a and b satisfying a+ b = 20. Find the values
of a and b which maximize the area of the triangle.

9. (a) Find all of the critical points of y = x5 − 3x2 (b) Find the maximum and minimum
values of f(x) = x5 − 3x2 on the interval [0, 1].
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1. Find the derivatives of the following functions (with respect to the obvious variable):

ex+1 + 4x
2

e−x − ex
, tan(θ + cos(θ)), (cos(6x) + sin(x2))1/2,

2. Use l’Hopital’s rule to find lim
x→∞

x2

ln(x) .

3. Find the value x = c where the functions f(x) = x2−5x−4 and g(x) = −2x+3 have parallel
tangent lines.

4. The price (in dollars) of a computer component is P = 2C−18C−1, where C is the production
cost of the component. Assume that the cost at time t (in years) is C = 9 + 3t−1. Determine
the rate of change of the price with respect to time at t = 3

5. The function f(x) = x2ex has a critical point at x = 0. Using the second derivative test or
otherwise, determine if there is a local maxima, a local minima or neither at this point.

6. Let f(x) = sin(x) + 1
2x, and 0 ≤ x ≤ 2π.

(a) Determine on which intervals f(x) is increasing and on which intervals it is decreasing.

(b) Determine on which intervals f(x) is concave up and on which intervals it is concave
down. (c) Sketch the graph of f(x).

7. The concentration C(t) (in mg/cm3) of a drug in a patient’s blood-stream after t hours is
given by

C(t) =
t

60(t2 + 4t+ 4)
.

Find the maximum concentration in the first 4 hours after the patient receives the drug, and
the time at which it occurs.

8. (a) Find all of the critical points of y = x5 − 3x2 (b) Find the maximum and minimum
values of f(x) = x5 − 3x2 on the interval [0, 1].

9. (a) Find all of the critical points of y = cos(θ) + sin(θ)

(b) Find the maximum and minimum values of f(x) = cos(θ) + sin(θ) on the interval [0, 2π].
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