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1. Evaluate the following limits or show that they do not exist.

(a) (8 pts) }Ll_lfé f+h)+ fZ(:ﬁ_ h)'—727f(1) where f(z) =In (tan"1 (1 —;_ :r))

1—-V1i+z
(b) Bp ):HO 1 — cos2zx

(c) (8 pts) IlLIg(f(Bx) — f(z)) sin(é) where f(z) is a differentiable function and lim f'(z) = 2.
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a Jforz=0

, where a is a constant.

2. Let f(z) ={

(a) (8 pts) Find the constant a such that f(z) is continuous at z = 0.
(b) (12 pts) Suppose that f(z) is continuous at z = 0. Show that f(z) is differentiable at z = 0
and find f'(0).
3. Consider the function f(z) = tan™!(e%) + €.
(a) (8 pts) Show that f is a one-to-one function.
(b) (10 pts) Let g(z) = f~'(x), the inverse function of f(z). Write down the linear approximation

ofg(a:)at:z:=1+%r.

(c) (2 pts) Use the linear approximation from part (b) to estimate the value of g (1 + g)

4. Consider the function f(z) = x§(6 — z)3.
(a) (10 pts) Find f'(z) and f"(z).
(b) (10 pts) Find all the asymptotes of y = f(z).

A3 3
(Hint : You may use the identity A+ B = Y A+B£i- Bz.)

(c) (10 pts) Sketch the graph of y = f(z). Indicate clearly in your sketch, if any, where it
is increasing/decreasing, where it concaves upward/downward, all relative maxima/minimia,
inflection points and asymptotes.

(d) (6 pts) A particle is moving along the curve y = f(z). If the rate of change of its z-coordinate
is 1 unit/s. Find the rate of change of its distance from the origin at the point (2, 23).
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