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1. Functions fand g are defined on suitable domains by f(x)=5x and g(x)=2cosx.
(@) Evaluate f(g(0)).

(b) Find an expression for g(f(x))- 2

a) g0 = 2cesO 0 3{f) = g (5%) .
J(o) = 2.0) . 4
30 = 2 3((:(1\\ = 2osSx

£ (3(0}) =f (2)

= 5(2)
g =8 v

2. The point P (-2, 1) lies on the circle x* +y* —8x—6y—15=0.
Find the equation of the tangent to the circle at P. 4

X+ gt —8x by -15 =0
’x"+d"+9ﬂx +2@ +Cc =9

Yoow fe-a Codre (4, 2)v"

Grdienkt Radivs
mrad = 3-1 - 2 - 1
w-F2) 6 3/
Mg = — 3 - SN2 Mpad x My = —1
Egvmhmoe‘l'w\e-@d: J-b:m(x—q\
Mm=-3 d - | = -3(1 -i——Z,)
a=-2 y-t = -3x -6

b= g = 3x~5




. d
3. Given y=(4x-1)", find ?dl ,
N

4
aciﬂ 3 W-('—bc-l) x M

Yoowy -

4. Find the value of k for which the equation x* +4x+(k—5)=0 has equal roots. 3

ax® +bx + ¢ =0
i b — hac = O for equl wots
c= k-5 D - 1)) =0 v
6 — ke +20 = O
36—k = 0V

36 = W
k =q




5 3
5. Vectorsuand v are { 1] and {—8] respectively.
-1 6

(@) Evaluate u.v.

(b)

4 cwla

Vector w makes an angle of g with u and |w|=+/3.
Calculate u.w.

Q) L.V = SE)+ 1(-8) + &)

u.v = 15 —8 —6
ov = L.V
D wawe = ol ces T o= {57+ P4y
- @R el bis s
Uw = AcosT gl = AT ¢
: lul = 33
v.W = 9 (,Ii:)
VW) = _czj—- COS%:LQSGO"

!
UoW:Ll'E_\/ ﬁ'ﬁ




6. Afunction, A, is defined by h(x)=x*+7, where xe R.

Determine an expression for 4~ (x).

7. A(3,5),B({7,9) and C(2,11) are the vertices of a triangle.
Find the equation of the median through C.

c2.\)
8(1.9) M“Md_‘ i
M(2.7) M (-3;1’ _qu
AL3S) s l2:1)




8. Calculate the rate of change of d (1) =

_i,r;co,whenr:s.
2t
|
dr = Lt v

L&) = -—5

GP (‘5\ - -—)—

iy = - =

9. Asequence is generated by the recurrence relation u,,, = mu, +6 where m is a constant.

(@) Givenu,=28andu,=13, find the value of m.

2
(b) (@) Explain why this sequence approaches a limit as 7 — co. 1
(i) Calculate this limit. 2

&) W= mli+b b) 1) This sequeace IS
13 = 28m+6v7 a Uneor recusrence.

<4 = 28m relotion and since
- 4
" Uit exists .




10. Two curves with equations y =x> — 432 + 3x + 1 and y = x% — 3x + 1 intersect as shown
in the diagram.

YA

y=2>—4?+3x+1

y=a-3x+1
%
/ . .

bower

(a) Calculate the shaded area.

5
2 B
Area. = J (x—hz+3’f—‘\‘h'(il~3x-rbvolx
o
a Jz - hkxt + 34l - +3x— 1 dx
- 517(,3 -~ 5x* + 6 |, dx
= [£ S o éﬁ_cz‘r
L 3 2 .
= [£ — 5_7(;3 + 3:(}]2_/
L 3 ' o
S (@~ 8@+ ) - (Q)- Sl 43y
4 3 o H 3
. 1 _ 40 4 |?_) ___(
(L} 3 0)
= 4 - 133+12
- I = lff)‘fg

A““Q& = 2773 U“;J-Sz \/




IO) The line passing through the points of intersection of the curves has equation y = 1 —x.

v\

y=x—-42+3x+1

y=1-x

Y

(b) Determine the fraction of the shaded area which lies below the line y =1—x.

z
Aea balow ne. = [ (1 =) = (x*-3x+D) o
- Jz | —92C “3(,2-"' SX,-' - dx

"2

2x — x*. dx

~?.xz_x3 R
=],

=% 1.
(8- &) (o~ §)
:( —%)_o

b — 2%
&mwmuM,;|V

in

(

(t

Acea belot) 1S gﬂﬁxmhblskaokddma.

- N




11.

A and B are the points (-7, 2) and (5, a).
Determine the value of a.
Gradiaak of lne

30 -2x = W

sd = Q.I‘i‘q'
- 2 i
y = Fx+2

AB is parallel to the line with equation 3y — 2x = 4.

Sehop ﬂmdimk‘ of AR

R a-2Z
S <-7) \
ot a-2 - 2
WA 6
a-2 = &
Oo_ = \O./

L

4 =3
loge 4 = 5 laga L
Lcaaq = _LC\K)QQ%'

q = o™

P




1

13. Find ] rdx, x<3. 4

J (5—-4x)2

Prepara |

J (‘5 - ‘-I-xjvz' . A

14. (a) Express +/3sinx®—cosx® in the form ksin(x—a)°,

where k>0 and 0 < g < 360. 4
ksin(x-a) = ksnxcosa — keosxsina /
= Wwsa . sinxe — ksana. coSC
— J3. snx. — | . coSC
L(.»S]T\_OL: \ ‘(,:' 1= +(\,§)L -tcu\a_ = kS‘f\Q
Kco%a:Jg/ = 143 Wcosa
v I
e = B tana: = ol ﬁ@g
o2 v \rz-; :
ra= tcm_‘(%?): 20°
2 o = 30°

ly Beinx — cosx. = 2sin(x -30)° v~




(b) Hence, or otherwise, sketch the graph with equation
y= 3 sinx° —cosx®, 0 <x < 360.

Use the diagram provided in the answer booklet.
Sketdh b= 2 sin (. — 30)0‘
Amplitode. 2 ift gt by 30"

2] o

=1
=

V" Redls ak  2°, 20° gsqé"/

)

Max TP ok on, 2)

V. M TP ok (300, -2) .

\/ For d—iskergq,pb, x =0 Y = 2sin (0—30)
' 9 = 2 sin (- 20)
%A Powc Q)'_l) Y = - 2030
4 & =} ’2('/7,) = -
3..
(120,2)
2_

;
!

e IS Tt et s iy —r -
0 60 90 120 150 180 210\ 240 270 300 330 3?0 o




15. A quadratic function, f; is defined on IR, the set of real numbers.

Diagram 1 shows part of the graph with equation y = f (x).
The turning point is (2, 3).

Diagram 2 shows part of the graph with equation y = 7 (x).
The turning point is (7, 6).

1‘ J A 57, 6)
3
b \y=n (x)
s S | 3
i S -
0 ' 6 S
I
2
Diagram 1 Diagram 2

(@) Given that h(x)= f(x+a)+b.

Write down the values of a and b.

(b) It is known that j: f (a) dx=4.

8
Determine the value of L h(x)dx.

(c) Given f”(1) =6, state the value of /’(8).

a‘) k(ﬁd = «F(‘L 4—03 + b
) v
horizontal vertac al
shift Shift.
£&) has moved ri\(.}U: BJ 5 onds,
than Tt has een moved up E\j S onits.

’_OL:‘5 and b=3




15) &)

o)

It 7 fedx = &

then Ji M) dc = b + Awea fﬂdw@le,

= hk + 2x3

= Kk + 6
5 Ph@de = p

It o) = 6
Hen K (8) = -6 7

e, the gmdienk of the "’“"8“‘#
f&) a8 <=t s 6.
So the Gmd}u\t of the {eu\&ut’
o f(x) at x=3 e —6.
This would  be tha exact scme

for the h/ﬁu\i? fo hix) o
9(,:8’.

—







