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Show your work for each question, since this is where most of the marks will be earned. If you
use a calculator or other technology for anything other than basic calculations, write down how
you used it in such a way that another student would be able to repeat what you did.

Knowledge/Understanding

1. (a)[3] Use the differentiation rules to find the derivative of f (x) = cos2 x+sin2 x. Do not simplify
before differentiating.

(b)[2] How does the result show that f (x) is a constant function of the form f (x) = c for some
c ∈ R?

(c)[2] Use a trigonometric identity to verify your answer in part (a).

2.[4] Show that d
dx tanx = sec2 x.

Inquiry

3. We used the limit limh→0
sinh
h = 1 when proving that d

dx sinx = cosx. The ratio sinx
x is so useful

in digital signal processing and in optics that it is given its own name: sincx = sinx
x .

(a)[2] Graph sincx.

(b)[5] Show that locating the critical points would require you to solve the equation x = tanx.
Do not solve for x, because this cannot be done analytically!

(c)[3] Using technology, find the coordinates of first two extrema on either side of the central
maximum, and label these points on the graph. Use enough decimal places that similar-
ities or differences are clear. How do the x- and y-coordinates of these points compare
with the locations of the extrema of the sine function? Explain why this is the case.

Communication

4. A mass suspended from a spring oscillates up and down with a displacement described by
y(t) = Acos(ωt).

(a)[3] Find the velocity v(t) and the acceleration a(t) of the mass.

(b)[3] Graph the displacement, velocity, and acceleration curves, for A = 1 and ω = 2.

(c)[2] Explain, with examples from your graphs, how these curves have the correct relationship
between intervals of increase/decrease and the sign of the rate of change function.

Application

5. (a)[5] Find an equation of a line tangent to the curve f (x) = 2cos3x whose slope is a maximum.

(b)[2] If there are more solutions, how many are there? Explain.
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