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Question 1 (a) Find the limit

. cosx—1
11 72 .
x—0 x
(b) Find the limit
) |2 — x|
| 2 2) — .
Jm (20 +2) 53

(¢) Find the derivative, ¢'(x), of

g(x) = sin <x32+1>

(d) Find the horizontal, vertical and oblique asymptotes, if any, of

_ 9x:2
3427

/()

(e) Given that
yr a2t 20 = -2,
and y = y(x), find the values of dy/dx and d?y/dz? at the point (-1,1).

ind the area enclose the curves y = x + 3 an = (x — + 2.
(f) Find th losed by th Y Jand y = (v — 1) +2

(g) Evaluate
/x3 cos (3:4 + 2) de .
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[5 marks]

[5 marks]

[6 marks]

[6 marks]

[8 marks]

[9 marks]

[6 marks]
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Question 2 Consider the curve y = f(x) for the function

f(z) = —223 + 322 .

(a) Identify the domain of f and any symmetries the curve may have. [3 marks]
(b) Find f/(z) and f"(z). [2 marks|
(c¢) Find the critical points for f, and identify the function’s behaviour at each
critical point. [5 marks]
(d) Find where the curve is increasing and where it is decreasing. [3 marks]

(e) Find the inflection points for f, if any occur, and determine the concavity of
the curve. [5 marks]

(f) Identify any asymptotes. [2 marks]

(g) Plot key points, such as intercepts, critical points, and points of inflection, and
sketch the curve. [5 marks]

Question 3 (a) State the definition of the derivative of the function f(x) with
respect to the variable x. [3 marks]

1
(b) Differentiate from first principles, f(z) = —5, that is, by using the above
T
definition of the derivative. [6 marks]

(c) State for which values f’ is defined. For which values is f continuous (give
reasons for your answer). [6 marks]

Question 4 (a) Define what is meant by “the inverse function f~! of a function
f7. Suppose that f has domain D and range R, what are the domain and
range of f~1? [5 marks]

(b) Show that for y = arccos(z) on 0 < x < 1,

1
— arccos(x) = ——— .
L arccos(s) = - ———
[6 marks]
(c) Evaluate
/ I
V4 — e
[4 marks]

End of Paper
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