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1. Functions.
) Given h(z) = r evaluate h ( ) [3 marks]
j, Q Lt = (1=2)
— LA+
=7\ J+7e + (=2)
R
|+7C =<
= lrr ot - 2x o
[+7L+] —7C 2.
(b) What is the domain of h? [1 mark]
{m_eﬂz . %wﬁi}
(¢) What is the range of h? [3 marks]
(Hint: What happens as  approaches —1 from the left and from the right?)
=) ] = = 1=K
First, aote that -l ~ Q)= 9 -=
iy © connst codtamia -4
hos no solubons, 8o the rang
N :..)%\\9, as
As, a.s 2= -1F, we see thot S350 ou bhe
[-\-7\—
set .Sl\é.e,lﬁ.gi -1
(d) Suggest an inverse fun( tion for h. |2 marks|
Soce. h(57 = hoh(x) =%,
%efeﬁ)re A"Cx) — hG) (e his i own mvque,\>
) Show that h(x) = —h (A ,.) and that h(—z) = 515 [6 marks]
x -1
l”(/ S S O L Ry N Y/
—_— 1 1 +7L
" -
A

2 h@):JﬂC/w) - (Sroon)

—

L(»J FTZ R QT:T;'L\-) 1>
(Swon)

,:ﬁ_ﬁ»%, 1 =1
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2. Rearrange the following equations in their standard forms and draw the corresponding

conic sections on separate axes

(a) 22 —y> —4dx +3 =0 [10 marks|
§ke,\7:—\'\ )
- 3’-41—\— =0
> H* 9.4 4\ (4 Y _ x - X
_?:u_ﬂ-%)—(/?_) (‘:5+?>~O \

<9 (= ~2_>7’-'3y—4+3 =0 1,

2 (-2D"-y'= /
TRis 's the stondocd jﬁrm {YO( |

QR V\gjpefbola.
(b) z=4—2y2 Y) [7 marks|
=
*= 4 -2y~ Sleeich:

o —-2&”-\-4 \

v

This is & Po,fabo\o\ - '0/4

(¢) 4z% + 16y* = 64.
Ga* o |6 3": o4 W

u

>(27) ()1

“fus 1S an Qikl@ée

Y4 ‘
5 /,J,zj/ 4 e
/6

X
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3. Prove the given Trigonometric identities

() L=t = e — tang [10 marks]

Here,gou hove o prove ro identbies:
Fiest, we will prove: i—CDSK‘__ABC\n'}é.

We kaow - C,OS@—X_) =511n ?LZSI'O"?L D cos(@) = L - 23{07’<"/9_)
on d " sin(ze) = Rsin()cos(%2)
(ﬂ"en'. / -CoS* /- D 7251'04’(7’/&)3 pud Sin’AQ(/z) = tan @;—:} @ho(,)n]_
siote © 2500 (%) ©3(55) Sia(%) es€)
Next, using cos(20 = Qoo -1 9 cos® = 2ea(%) -4
We geb i _Slax . 2sinCradeoste) _ sa()astn) | fon(3,) (Showa.

/+casX T S ECzosony o cost(¥-
(b) sin(x)sin(2z) + cos(x) cos(2z) = co:(??)s Z) D <" Z) [5 marks]
i (\Qc) SO C_Zx) —‘—C_OSQQC-OS(Zx) U&‘n%:

ginlx =&iﬂYCoSX

s
- sin( @.&‘nx@ssx} * CD‘SQO(CQSKJ\&X o8 2x= CoSX-Sigbe

= 28 x cosX + aoS(X) o — Sin'XCosX
gintx cosSx + codx cosx
= [:sfn"’x +C_087'><] QoS X

=  Cos (_x) . Lprovga\) [S o rcnsk= i]

(¢) 1o + T = 2sec? . [5 marks]
| ( Q 1+S"n><) +Q—sinx)
4t =
[ =sinx [ +SinX (r—sinx)(1+Sinx )

Cls —*i")']
_ 2 52 [on | —SIn“x
— -

/ — S,’n’l—x C’,O:qu

= 2Sectx QS}\own]
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4. Consider the function f(z) =2 —e™.

(a) By starting with an elementary function and applying appropriate transformations, sketch

the given function, showing all the intercepts. Explain which transformations you have
[7 marks]

done to obtain the graph, and use dashed lines for the intermediate graphs.

Elemeﬁkoro% —JQQ,n.

T rcm

@ e —> e
Reflect oout yroxis

@ P -éx (bL\LQ)
Qeﬂe,dc about A-oxS
B st o (e
Al *up’ bé Q -uats
Thus we %e)c the
%ﬁa\ %(\th i(\ (\Q_A,

(b) Find a formula for f~!(x) and sketch y = f~'(z) on the axes above, being sure to label it
[8 marks]

clearly.

Cuven fﬂx) :2— e:?L
-

7 7 = — (20

The Slee ke Qﬁ/ %agﬂ@) s showa o
%feen‘
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5. When a camera flash goes off, the batteries immediately begin to recharge the flash’s
capacitor, which stores electric charge given by

Q) = Qo (1 —e7")
The maximum charge capacity is ¢Jy and ¢ is measured in seconds).
g pacity

(a) Find the inverse of this function and explain its meaning. [8 marks]

Civen O = QDQ—@:%\>
P gVa=1-9¢

9 = ba(-94)
) t= _QL'\Q B/CQm>
This %«ves wbﬂiﬁme' T (0 seconds) req}m@d{p c,hacae;ﬁ\g,

C 'OPO\ QA
) How long does it take to rec halge the capacitor to 90% of capacity if a = 27 Simplify

your answer and leave it in exact form (no decimals). [7 marks]

Soce g =2, theq 4= “QXAQ_ G/Gm>

At 9o7. OUC the mpau'JC(\j: we have 8§=098,
D 4= -2 (i - oéCf?O) = =2a (- o)
= —.?/n<o~/) :21;\(16):— ln(100)s .

6 (a). What does lim, .+ f(2) = L mean for a function f, and real numbers a and L? Be sure
to define the concept represented by this symbol. [4 marks]

L $o) =L means thot 4he values of £6) get clasec

and deser T L as 2 approadhes a, and a>a.
(The 35«1\00 repcesensts e e ﬁa\x‘c Hom& QM,J; 05' {9 o5 xa\o Proaches .,

o Bhalls act 4o
(b) Find the following limits using the rules for (()mp&ﬁg limits [6 marks] —th )
(i) limy o ° i2

Siace bm at+2=2+2=4 #0, 'b\erefore

Mk +A th st (@ 23{.2' QT’S
&m";&i‘ b } Zgz) ’ )’% v s g+2 4 7

(i) lim,_,1+ sec (In(x)).
5 i L Qﬂ(ﬂ ln ﬂ’)
bim 8&c@n(2<)> Lim ' ne W=0
x-34* x=>1" cos Qn@()) S in ‘Bﬁe.o\oma:f) OJL cal (x)
and co3() =4 = O)“"Q-aa{f

= / |
cos &:\:L*b\(x)) cas(d)
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You may use the space below for rough work (in which case you may tear off this
page), or to continue any other question that you have ran out of space answering.
In this case, be sure to indicate clearly, in the original location, that the work
continues here.



