Calculus Assignment Solutions
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1. Using the limit process: f(r)= —;
x
By definition,
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2. Find the derivative: f(z) = — + 3cosz
o) = =
Rewrite: X
f(z) =22"3 + 3cosz.

Differentiate term by term:
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Hence,
2 _4
f(z) = —gx_S — 3sinzx.

3. Higher order derivative: Given f(t) = tcost, find
Fot)

Differentiate once: p
fOt) = E(tcost) = cost — tsint.



4. Second derivative: f(z) = sec’(mx)
Let u = mz. Then f(z) = (secu)?. Using the chain rule,
f'(x) = 2secu - (secutanu) - u' = 27 sec(wx) tan(rz).

Differentiate again. Write g(u) = sec® u tanu so that f’(x) = 27 g(u) and

d
d_g =(2 sec” u tan u) tanu + sec” u - sec® u = 2sec® u tan® u + sec’ u.
u
Thus g
f(z) =2m- d_g -’ = 27 (2sec?(mx) tan®(mx) + sec’ (7).
u

Using sec? u = 1 + tan?u,

f"(x) = 27% sec®(wz) (1 + 3tan®(mz)).



