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QUESTION 1

I'te functions f, g and h ace defined by
H) =1+ va+l1 gla)=2x+1  amd  h{x) =logge —2lop 3

respectivaly

(1.1) Wrte down the sets Dy, D, and D), that represent the dorans of f. g and h 1espectively {3)
(1.2) Solie ihe equation f{z) =5 {8)
{1.3) Salve the mequahity g{x) > L {4)
(1.4) Solve the equation i{z) =1 (9)

Hint: Use the Change of Base Formmla
{24]
QUESTION 2

In sumseer the day temperatures of a certain town im South Africa range between 25 degrees Celmus and 40 degrees
Celsius What range of temperatures dves this correspund to on the Fahrenheit scale? The relationship between o
degrees Celsius (6°C') and b degrees Fahrenhert (°F) 15 given by the equation a = 3 (b — 32)

4]

QUESTION 3

(2 1)

_— A\/l) —

The sketch shows the graphs of the functions f and g defined by

v=f@)=ale—1°+k

and
y=g(c})=b"+c. where b>0 b#]
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1he graph of f passes through the point (~1,15) and the graph of g passes through the ongin 'be two graphs cul
each uther {intersect} at the pomt (2.3)

(3.1} Deternnne the vatues of ¢ and h aud thns the equation of f {b)
(3.2) Determine the coodinates of the ponts 4 and B {3)
{3.3) Deternune the valttes of b and «and this the equation of ¢ (6)

(3.4) Describe the transformation that you need to apply 10 the graph of [ to obtain the graph of the function  (2)
h where h(c) = ar? + & Explam why the giaph of b 18 svinmetnie with respect to the y—axis

(3.5) Use the graphs (not the algebraic expiessions) of [ and g to solve the inequalty fir)-g(r) =0 ()

(3.6)
{a) Deternuue an equntion for Lhe mverse funcbion g! {(2)
(b) Write down the sat ;-1 (the domamn of g=1) (2
(c) Show that {gog™') () =x for £ € Dy RY
(28]
QUESTION 4
(4.1} The fumction ! is defined by [R)]
y=la)=2r" + 12 +3
Write this equation in the forin
g=l=alr—h+#k
(4.2) Resinct the domuin of [ such that the function I, dehued by (1)
Lhin)=1{(r) forall zeD,
15 a one-to-one function Wnte down the set 7,
(4.3) Detormine the equation that definey the inverse function 17! and wnte down the set D~ (5)
(4.4) Show that (I7'el ) {r)=clorall c e Dy, (3)
12)
QUESTION 5
Solve the equation
‘2am% = =% ;l;sett for te[-2x.2n]
(10]
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QUESTION 6
iy
b
4
3 <
y=f=)
' ' — 2
- '(T' Y - _.;l % % L: h r
34
ol ¥ = els)
"The sketch shows the graphs of the functions f and g "T'he function f w defined by
y=asink(z-b). k>0
und the function g is defined by
y=pcosc{e—q) e¢>0
Use the graphs of f and g to answer the following
(8.1) For the function f determne
(a) The amplitude |a| and hence a {n
{b) The period of the function )
(c) The valuc of k {1
(d) The phase sinft b, and then {1}
(e) Wute down the equation of f 4]
(6.2} For the function g determine
(a) 'Lhe amphtude |p}, ond hence p {1)
(b) 'The period of the function (1)
{c} ‘The value of ¢ ]
(d) The phase shuft ¢ and then (i)
(e) Wue down the equation of ¢ {1
(6.3) Uhe graph of the function A can be deternuned by {2)
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» reflecting the graph of f around the r—axis and then
o shifting the resulting graph honzontally & omis to the right

\White down the equation of h as
y=hir)=

(12|

QUESTION 7

A jugger runs nith for 14 hour along a stiaght road She then turns 60° to the nght to run ma north-easterly
direction, along another straight 10nd. for two hours ‘Ihe jogger runs the complete distance at a constant speed of
10 kin/h

(7.1) Give s disgram to repiesent tlis infovmation (3)

(7.2) How far 1z the jogger from her starting position afler :l% hours Use the Law of C'osines Lo calculate (7)
the disiance Leave vour answer in surd forin if necessary

(0]
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