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1.

Vectors u = 8i + 2j — k and v =—3i + #j — 6k are perpendicular.
Determine the value of .

g (-2) + 2(¥) + N -6) =0 v

—24 + 2t + 6 =0
2t —18 = O
M7+ = I8

t =9

Gradienk x =2

Y= '2‘13-\'3
ﬁ: ex* v
dx

m = 6(-2)*
m = 6(‘4—)

m = 2 \/

Eq,ooﬁmk

m =
o= 2
b=-13

2. Find the equation of the tangent to the curve y = 2x° + 3 at the point where x = -2

Poink of Tangency

d = 2.(-2.\3 +3
y= 2(-3) +3
g = —(+23

d = -3 \/

PoT (-2,-13)

J-—b = m(x-a)
q13 = a2k (c+2)
3 +13 = U x + 47

y = x +35 7




—3x% — 10x + 24 fully.
-3

—5)

3. Show that (x + 3) is a factor of x* — 3x2 — 10x + 24 and hence factorise

I -3 —\0 24 BSiae emainder &
v I =2 Zoso, then x=-3

R

- B

Iy 3 — 32 —100C+ Uy
@+® (:Z’,'L —bx -i-%) ‘/

(x+3) (x — )0 - ) v~

O s o ot and
— (. +3) is chqd'oYJ
Vil

4. The diagram shows part of the graph of the function y =pcos gx + r.

y A
4
L
| b
5 Peciod = or 907
2.
-2

Write down the values of p, g and r.

y= R cos b 4+ |

v~ v
P 3 q,:_l-l-

K wowey 1n 2T,




5. Afunction g is defined on R, the set of real numbers, by g(x) =6 — 2x.

(a) Determine an expression for g7(x).

2
(b) Write down an expression for g(g™'(x)). 1
o y=z= b6-21x b) (a7'( )) e v’
Qe 9057 = >
DG, — e
x = b-Y
A
3"(1) = 6-X
2.
6. Evaluate loggl2 +%10g627-. 3

.
= logol2 + l%bﬂs/

uﬁelz + 103"3
Lojb (l?.x&}/

2—,',3 = 3\’; =3

/"




7. Afunction f'is defined on a suitable domain by f(x) = ~ [3,\ -

e
Find £/(4). Prepafe,‘, 4
f= xvz(?pc' — __L'I )
Il
3. ) ) ‘F)(H-) ‘—\)—_ _2_-2
%(1)2 33(,1 A ZLIL = 4
(e
. 3 e = A, 2
{&) = 3 - 2 2 16
X
i e Ci -+ L
f(x) = 31/1 R &
{'&) = %xi/; + 295”2/ _f(‘*\ = qgi ‘/
(3) = WX + =
&) = x*

8. ABCD is a rectangle with sides of lengths x centimetres and (x — 2) centimetres, as

shown. '
l:ug\’k‘. x 70 breadth :
A xcm B
x-2 70
A
(x—2)cm S <
D C

If the area of ABCD is less than 15 cm?, determine the range of possible values of x
x(x —2) « 15 v’ =2
x* —2x — 15 <0V % ‘ /

Consider foots % -2x -IS =0 ' :
(e +3)(x - 5) =0 Sine 72 for breadih
x=-3 =5 then ‘?_<145 v




9. A, Band C are points such that AB is parallel to the line with equation y + V3x=0
and BC makes an angle of 150° with the positive direction of the x-axis.

Are the points A, B and C collinear?

farclled to AB &5C ﬁivas G- 130"
3 +Nase =0
:3-; =D N\:"tcu\9 \é\lso" K
m= -\3. My = tan S0 \
> mpg = 3 e = =030 " Tglat
Mg = — L / -f--l- C
3
2
S]r\@_ mﬁ& _"4: me’C, AB
Haen Poﬁuxtb AB ad C oz not Cou;nza{‘. ’ :
— : — — - . /
10. Given that tan2x=%, 0<x<%,find the exact value of
(@) cos 2x 1
(b) cosx. 2
a) .
S 3 ws 2x = 4
L =
L
2
)  Co52X = 2cosx — | o= e
1®)
.—% - Zcoslx - W
1 cosx b i
% - 2SS - E
ﬁ— = COSZX,
1O




11. T(=2, -5) lies on the circumference of the circle with equation
(x+8)*+ (y+2)>=45.
(a) Find the equation of the tangent to the circle passing through T. 4

(b) This tangent is also a tangent to a parabota with equation y =-2x* +px + 1 — p,
where p > 3.

Determine the value of p. 6

a) Qx’_-i-%)z-r (3 +2_)1 - /1S
(DL—QY' + (O*b)L: r*

az -8 b= -2 C(’%, '2)/
Meadivs, = __S;Lﬂ. = =3 = -y
S2-L8) & 2

M{nl\&e,.\t‘ = 2 \/S«r\ce M,y M2 = —| ‘be__j:\_ ‘Cr\g,g

Eq/wdion d'b‘—‘ m(x‘a\

m=2 g +S = 2(3¢+2§

= =2

a-'s J-PS = 2x + Y
J':. 2‘:{,—'\/

by For poink cP inkersecHon, et J=9
2x — | = -2x* + px + | -p‘/

2x* 4+ 2x -px — 2+ p =0
1x* + x(2-p) +(p -2) =0
a2 b';@—P) c= Q)-—’L)




”b) For ‘Ecu\ae,r\(d b* —Hac = O
(2-p% - k(2)(p-2) =0

h-hp +p* —8p +16 = O

pT — 12p + 20 = o/
<P — IC)) (P “2) - O v
v \ /

p—10 =0 or P—2 Zo
f‘-lO =2
no sdlution
as p73.

Ly For dangeney, P= 1O 7

12. The diagram shows part of the graph of y = a cos bx.

The shaded area is 3 unit?.

PosiTivE VALLE

Afea obave = 2 \)r\\‘\'Z

2

Acea below = | unad®

NEGATIVE VALUVUE |

3n
What is the value of j O“(acosbx)dxz

i
j ocosbox. dx =
(o]

NI

EYq
j: acosbx., dx = —| /

-—

o

3T
= S; acosbx. dx = =Y e




13. The function f(x) = 2* + 3 is defined on R, the set of real numbers.

The graph with equation y = f(x) passes through the point P(1, ) and cuts the y-axis
at Q as shown in the diagram.

A f@)=27+3

y Fa'(h,0) /=

(2) What is the value of b?

(b) (i) Copy the above diagram.
On the same diagram, sketch the graph with equation y = f ~(x).
(ii) Write down the coordinates of the images of P and Q.

(c) R(3.,11) also lies on the graph with equation y = f(x).

Find the coordinates of the image of R on the graph with equation

y=4-f(x+1).

D Y= 27+3 P(,b) ) W) For @, x=0
be 2 +3 > y= 2°+3 = 1+3
b= 5 1--’// O b ‘+ \/

O Y= M-fec+) (3, i)

4= - fOc+1) + 4 Trons forms
7 1\ ‘o (7_' _—,) /h/
relek o nefel wp i

G (- @0 (2,-7)




14. The circle with equation 2> +y* — 12x — 10y + k = 0 meets the coordinate axes at
- exactly three points.

What is the value of i?

L +UL +Qﬂx+2€j+c
2{ = -0
fe-s

O

—
—

c=W .
Centre («o, 5)

for & points of intecection
Wt the axes, thea r=g

r = \/Sz-‘—‘pl’c'

L= VER + (3 —w
3t = 26 + 25 -k
o = 25 -«
W = 25, v




15. The rate of change of the temperature, 7 °C of a mug of coffee is given by
daT _ I
D, Ef k,0<t< 50

o tis the elapsed time, in minutes, after the coffee is poured into the mug
e kis aconstant

« initially, the temperature of the coffee is 100 °C

¢ 10 minutes later the temperature has fallen to 82 °C.

Express T in terms of t.

i dT

T =

T =R aEd e

g 2z -

| = L,(t _‘(JT'{“C,
25 2

/

TF = pEER RN R e

50

Ab t=0, than T = ICDO

100 = (0)* — k(o) + C

v

|
S0
\00O = <

At {73‘0, then T = B2

82 = & 1) — k(o) + 10O
BL = 2 — 1ok + 160
80 = 100 - (0Ol
ok = 20
k. = 22

Ly T = L r — 26 4+ IO v







