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Special Instructions
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MARKS

[10] 1.. (a) Suppose f(z) = v1—=z and g(z) = cos®’z. Find F = f o g and simplify it.
Use F to find go fog.

(b) Find the inverse of the function f(z) = ¢’ — 1. Determine the domain
and range of f and f~1.

[8] 2. Evaluate the limits (Do not use I’'Hépital’s rule.):

VizF2 -4 dz?(yz —1)°
@ mGmte ) lm g

) |z + 3]
[10] 3. (a) Consider the functlon f(z)= o

 Calculate both one-snded limits at the pomt(s) where the function is
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(16] 4. Find derivatives of the functions (you do not have to simplify the answers):

ORCERAS th i)
3

(b) f(=z) = (a:+ %) sin(2z) ;
2

(©) f(z) = {Eetane)”,

(d) f(:z:) = tan(2® + In(3z));

(e) f(z) = (arcsin z)VZ  (use logarithmic differentiation).

[9] 5. Given the function f(z) = z+; ; _

(a) Use the definition of derivative to find f(z).

(b) Use the appropriate differentiation rule(s) to verify your answer in part (a).
(c) Find the differential dy and evaluate it when z = 2 and dz = 0.05.

(d) Find the linear approximation L(z) to f(z) at a = 2 and find L(2.05).
Explain the connection between this and your answer in part (c).

[16] 6. (a) The equation of a curve defined implicitly is 4(z® + y?)? = 25 232,
Verify that the point (1,2) belongs to the curve. Find an equation of the
tangent line to the curve at this point.

(b) The sides of a square decrease in length at a rate of 1 m/sec. At what
rate is the area of the square changing when the sides are 5 m long?

Ry ! e’ —1
: (c) Use Haee ltalsrdemevduateg 1—cos2z

nimum va;luw of the function .
.[—1:
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6] s.

(13 o.

(5]

(a) Find the slope m of the secant line Jjoining the points (1, f(1)) and
(4, £(4)).
(b) Find the point(s) z = ¢ on the interval (1,4] such that f'(c) = m.

You are given the following information about the function I

. : z?(2? — 7 (22
fw:ﬁ:;f@=%£ﬁﬁ;ﬂm=%$f%

(a) Find the domain of f and check for symmetry. Find asymptotes (if any).

(b) Determine interval(s) where f is increasing, interval(s)
where f is decreasing, and also find all local extrema (if any).

(c) Determine interval(s) where f is concave upward, interval(s)
where f concave downward and inflection point(s) (if any).

(d) Sketch the graph of f.

Bonus Question

Use the Mean Value Theorem to prove that if 2 > 1 then
(a) nz <z—1, and

(b) £

z
[Hint: apply the Mean Value Theorem to the function In on the interval

<Ilnz.

(1,z] forpart (a), and again to the function In on the interval [1/z,1]




