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1. Triangle ABC is shown in the diagram below.
The coordinates of B are (3,0) and the coordinates of C are (9,-2).
The broken line is the perpendicular bisector of BC.
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0 (3|0) 2 X
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(a) Find the equation of the perpendicular bisector of BC. 4

(b) The line AB makes an angle of 45° with the positive direction of the x-axis.

Find the equation of AB. 2
() Find the coordinates of the point of intersection of AB and the perpendicular
bisector of BC. 2
Q) Mudpoink of BC Eguakion of b bisector
0O +-2
w(22 o)
k\j —_ b = AN (1 — au)

gri= 3 (x-o)

Gadionk f BC Y+ = 3x —I8
- -2-0 _ -2 = -} / 4 = Sx — 19 v




b) Mgg = tan kS Equation of- AR
\\j -—b :(Y\(X,—Q}

Mag = l /
d -0 = \ (DC— 3)
) foink of lnterseckion
Lok 3= 9 fj T -3
3x -19 = x -3 3 =5
e T, Poink of) Inkesseckion (8.5)"]
. o. REP NS i
xX = B ‘/ 0[2
2. (a) Show that (x—1) is a factor of f(x)=2x>-5x* +x+2. 2
(b) Hence, or otherwise, solve f(x)=0. 3
l | 2 ¥4 Since. the remaindor
vV 2 -3 -2 (S 2060, +thon > = |
2 -3 -2 O 1S o (oot and (x-l)l_,/
1S a fackr of f(x).
) &) = O
2x°~5%" 43¢ + 2 = 0O
P
(e —)(2x*-3x - 2) =z 0
G- (ax+1 Xx-2) =0
v P N
X -1zo 2> + 1 =0 -2 =0
20 S x = -t x=2
p




3. The line y=3x intersects the circle with equation (x—2)° +(y—1)" =25.

U
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Find the coordinates of the points of intersection.

Lok \3331 wn aurde

(oc—-?.>1+ (Sx-bl - 25

x4+ + AQy*—6x + !

= 25
lox* — 10 — 20 = O
o(x* — x — 2) =
\0(1-7—3(1"'”:0‘/

yo \

X-2 -0 x4+ \ =0

x T2 x = —\ \/
Y - 3(‘2_\ d: 3(,”
o © y=32 v




4. (a) Express3x®+24x+50in the form a(x+5) +c.
(b) Given that f(x)=x>+12x"+50x—11, find f*(x).

(c) Hence, or otherwise, explain why the curve with equation y = f(x) is strictly
increasing for all values of x.

&) [ax*+ 2k |+ SO
3[xz+3x | + 50 V
3[(x+)* -] +50
3(C+H)T —UB + SO
3 +4)* + 2 v

) FG) = x*+ 12x* + 50x — 1\
P) = 3x™ + 4 + SO

) b ) = 3(x+) T + 2
Since. (x+8)* % O for all valoes of
then 3 +W)>+ 2 7 O.
76 YO for all valoes
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5. In the diagram, PR = 9i+5j+ 2k and RQ=—12i—9j+3k.

-
(a) Express PQ in terms of i, j and k.

The point S divides QR in the ratio 1:2.
%
(b) Show that PS =i—j+4k.

(0 Hence, find the size of angle QPS.

N h= R+ RV
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5\ + [ -9
% 3
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) ) S = PR+ RE
B PR+ %@/
=~ - [9 -I2
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h
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.F?S - L - J +‘+'<,

7 =
cos APS = PQ.P3

<)
P& 1%
cs QAPS = 2 v
J5001%
cos@S = 2AU
30
8PS = cos ()
QPS = HS. 512499
| o
Angle O3 = 45.6° (do)

as req,ui red .

1P = JE3)+ (a9

1B = V50 v~
12l = V) +@) 4w
R

7303 = (0)+ La)a)+ 6)w)
Q.5 = -3 + 4 +20
R =21/




6. Solve5sinx—4=2cos2x for0<x<2m.

Ssinc — 4 = 2cos2x

Ssinx. — B = ’)_( | t lsin‘aa Vv
Ssine -4 = 2 — HSin"x
ksin*x + Ssax — 6 = O

Consider HS* + 55 -6 = O
(ks -3)(5+ 2) = O

Ly (LI-S'mD(, —3) (sinx + 2) =0 v
v
hsine —3=0

_‘g )id Sinx. = 3
T |G H

NO solotion

o= S (%\ = O.MB.. .

x = OBHT, T —0.848

x = O34T, 2.9&4 v




7. (a) Find the x-coordinate of the stationary point on the curve

with equation y = 6x~24/. 4
(b) Hence, determine the greatest and least values of v in the interval 1< x < 9. 3
a\ Y = bx — 2Jx®
3
tj - b>»x - 2L Z/
i
M _ 6 -~ A
ax
Qabb(\a,@ Povks  ocaur ok é_ﬂ =0
dx
6 — 31.,7' - o
L -3 =0
L = Ax
P ISR £
x = W v
b) Consider J—vnhms of x =z, 4 and 9
Ae x= 1 At =4 At > =9
Y= 6() -3 J = 6("—\‘2{4_3 Y= 6(q) -2Ng3
CS: b'"z"h_ d: ’).4-2(8) 8:6‘-"*—1(27)
y = 6-2 y = W -6 Y = Sk -S4
g = * o 3 v’ Y = ®) v i
Ponk (11 4) Ponk (4, ¥) Ponk (@, 0)
Max 1O,
\n the inkervel V<204 9,
greadest value s ¥, and  least valoe is O.




8. Sequences may be generated by recurrence relations of the form
., =ku,—20,n,=5where ke R,

(a) Show that u, =5k* —20k —20.

(b) Determine the range of values of k for which u, <u,.

fi

o) Ui k \Uo —20 | V. = Wi —20
O = Sk -20v 0, = k(Sk-20)-20
02 = Skl“zok ‘QQ v

& FOY‘ U'L < o
Hen Sc?- 20 —20 < 5 v
W BKZ -20k -25 <0 ¥ vV

Consder ots of Sk -20c-25 = O
S(k*-Hk —5) = O
Sk -3k +1)=0

v \¥
k-S=z0 W+l =0
=5 =-t Vv
FC!'(‘ UL < Uo




9. Two variables, x and y, are connected by the equation y = kx".

The graph of log, y against log, x is a straight line as shown.

logl y‘
/"/’E__ 3 -;“b!upti c :3
—— 12 0 Tog, x

Find the values of k and n.

Consder grdienk bohicen  (-12,0) and (0,3)

M- 3-0 2

f— -

— —

0
o-(Cr) 1 H

TV
then |(3,_J . t L‘Hl"' + 33V
log.q = % hﬁ,_x + 3leg 2
LOSLJ = Log,_x'/‘*-s- L03123\/
gy = logn BT
J

I
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In Hhe ]L\O{m C): er\’ k,:% and N
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10. (a) Show that the points A(-7, —2), B(2, 1) and C(17, 6) are collinear.

Three circles with centres A, B and C are drawn inside a circle with centre D as
shown.

S

The circles with centres A, B and C have radii 1,, g and r respectively.
e 1,=410
e Ip=2r,

o N =rth

(b) Determine the equation of the circle with centre D.

e

Mae= L=C2 = 3 =

163 -1/
2-(1) a4 3 e

Tarm

= 61 - S
M-2 1S

f\

1
3
Since. Mag = Mac, then L AR i

MM&L*O%C. As B s a common, v
ponk, than ponts A, B and C are collinear




'O) \3) Rodius, p = 2(c

e = NIO
rD = 2(rﬂ»+ (\Bw rb: 26,
s = 2(%4—’2.\5_53 (= N0
b = &NIO e
Carnkce. D
I S D divides BC in
6% e rmbo 23,
@ = 2 /
Y 3
26D = 2™
2(d-b) = 2 (¢ -d)
Eqodtion of Circle. 3d-3b = 2c -2d
sd = 2c¢+3b

(x ‘QY"F (t; b = 75

i - = 7—(:)+ 3(?)
(x -8+ @’331: (6v70) 34 b
@c—g)l-r (\«j—\%z: 360\/ Ll (12)+(3)
N0
Conkre. D (3, 3)\/




11. (@ Show that 2

. ) T
—sinxcos’x=sin’ x , where 0<x < =.
2cosXx

in2
(b) Hence, differentiate i
2cosx

) Tt
—sinxcos? x, where 0<x< —.

a) WS = Sin2¢ lapd cos?’x,
2coSX
LHS — 230X OSX ginxcoslx;
205

LH% = %.( N — S} nNX Coslx/
LHS = Sinx (1 = COSI?C)‘/
LHS - Sin)C (Sir\lx)
LHS = SinoC v’
IS = RHS as reavuired.

b) d ( SIN2YXC . ainx cos T

N o_%c (S'\r\%x) ‘/

= dﬂ; (310133

v

R 2
- 3 (sinX) x cosT

= Bsin*x cos vV




