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QM016/2

INSTRUCTIONS TO CANDIDATE:

This question booklet consists of 10 questions.

Answer all questions.

The full marks allocated for each question or section is shown in the bracket at the end of
each question or section.

All steps must be shown clearly.

Only non-programmable scientific calculator can be used.

Numerical answers can be given in the form of n, e, surd, fractions or correct to three
significant figures, where appropriate, unless stated otherwise in the question.
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LIST OF MATHEMATICAL FORMULAE

Differentiation

If y =g(r) and x = .fQ),then !/=4"*
dx dt dx

d(dv.]
d2y AIA)
dx2 dx

dt

[udv =uv - lvdu
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1. A tunction/is detlned by "/(r) = x2 -2x-3 for 0 < -r < 5. State the range of .l'and
determine whether /is one to one. [6 marks]

2. If y3 =ln(r3y2)for.x>0,y>0,then frnaffwheny:i. [6marksl

3. Let 1 = .r ( In x )r. r > 0. Show that

[6 marks]

.f(x) =

- rl\' '--Y-t /

lr-31r' -l
A, x=3
2x-8, 3<x <4
(-, .r > 4.

(a) Find lim f (x) and lim /(x). [5 marks]
x+3- x+3*

(b) Use the definition of continuity to determine the values of A and B if f is

continuous at x - 3. [3 marks]

(c) For what values of C is/discontinuous at x : 4? [4 marks]

rl l.d v ayr- -- '. -.r -'l + t = ],v.
dr- dx

1. Gir'en h(x) :+ Detining ht (.x) - (tt " ft\x\ determine the function ll: (.r) anci
)f-J

hence deduce the inverse of /u (.r). Evaluate h" (9).

[7 marksl

. 2x'+9rr*4x-7 A B5. Civen 

- 

= g("r)-:-: * Detcrmine the frrnctiongt;.) and2r-+9.r-4 '' 2x+1 .r+-l

find the r elues ot' .r and B. l-lencc.find ; 
lxl - 9'i': + 4'r - 7 

,.- ..l r.r.- -9.r-J

[10 marks]

6. The iunctit-.n / is det-ined as
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7. Grren .l'(.r)= 2x) +1. x>0 and g(r)=x-3,tjnd

(a) the inverse of .f andg and verify that (g "./')-' = .f 
-' o g-t .

(b) the functio n h if (S. /)-' o /r(.r) = 
I 

"

.x

(c) the values of x for rvhich J-o g = g. .f .

8. Given "f (*):
2x -3 Find

(x-1)(x+3)

(a) the domain of l,

(b) the x-intercept and y-intercept of /,

(c) the vertical asymptote(s) ofl

(d) ,[g,f (r) "nd ,tt]]./(x) . Hence, state the horizontal

asymptote of /.

Sketch the graph of f

9. (a) Find
dy

dx
u'hen x : 0 for each of the foilowing:

(i) .,, = in(t * i;' * 1),

(ii) v -

Show that

[6 marks]

[3 marks]

[3 marks]

[1 mark]

[2 marks]

[2 marks]

[4 marks]

[4 raarks]

[3 marksl

[4 marksl

)i(b) Given-r=3/-1. )'=2t+"-. t+0.tt
dy _?_1r i3_)
dx 3 :[:i'+z]

rl

Hence trnd 
d l'
dr) '

G-.1

[6 marks]
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10.

Y
1 -_+t

the curve t' -' -----" 1+x

[7 marks]

In the figure above, R is the region bounded by the line y = 3 - r,

and the y-axis. Find

(a) the area of R.

(b) therolumeofsoiidobtainediihenRisrotatedthrough 3600aboutthex-axis.
Give your answer in term of n. [8 marks]

END OF QUESTTON BOOKLET
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