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Question 1
a) For the parabola y=(x+2)* =35, state the vertex and axis of symmetry.
b) The line / has an x-intercept of —6 and y-intercept of 5.
The line, k has an x-intercept of 3 and y-intercept of 4.

Find the acute angle between the lines giving your answer to
nearest minute.

¢) (i) On the same axes, sketch the curves of y = x* and y= |x|

(ii) Hence, or otherwise, solve x° < |x|

d)
P
O is the centre of a circle of radius 6¢cm, PQ is a tangent
and PRS is a secant. PO = 10cm, PR=6cm. Find SR.
Question 2

a) The roots of the quadratic equation x*> +4x+2 = 0 are o and .

(1) Find (a-2)(B-2). 2
(ii) Find a*B* 2
1,1
(ii1)) Hence, show that the value of 7 ¥ ﬁ_3 =-5 2
. . 5 . 3
b) If A is acute, B is obtuse and cosA= B and sin B = g , 2
find cosecAtanB.
c¢) Find the equation of the tangent to the curve y = 2x+/x+ 1 4

at the point where x = 3.
Question 3

a) A is the point (5,0) and O is the origin. Given that the point 4
B(x,y) lies on the line y = 1 — 3x and that OB is perpendicular to AB,
find the coordinates of B.



b) Farmer Joe decided to make a rectangular chicken run using
an existing wall as one side.

Wall

He has 18m of wire netting to use.
(1) Show that y = 18 —2x

(ii) Show that the area, A m*, of the run is given by
A =18x —2x?

(ii1) Find the maximum possible area of the run.
(Use quadratic theory only)

c) For what values of %, does the quadratic equation
kx’ + 4x + k + 3 = 0, have real roots?

Question 4
a) y=x"+bx+c

e Ay
Find —
(1) Fin e

(i1) The line x+7y — 15 =0 is a normal to the curve
y=x* +bx+c at the point (1,2). Find b and c.

b)

D

Copy this diagram on to your answer sheet. In the diagram
PAC and PBC are straight lines. Prove that DC is parallel
to the tangent P.

¢) Solve 2cos’20 —cos20 —1 = 0 for 0 <0 < 360.

Question 5
S \ R

Ny
Y <

<




In the diagram, PQ and SR are parallel railings which are 3
Metres apart. The points P and Q are fixed 4m apart on the
Lower railing. Two crossbars PR and QS intersect at T as
shown in the diagram. The line perpendicular to PQ
intersects PQ at U and SR at V. the length of UT is y metres.
(1) Show that ASRT is similar to AQPT.
SR VT

(i) Hence explain why P_Q “Ur

12
(iii) Show that SR = o -4

(iv) Hence, show that the total area, A, of AQPT
18
and ARTS is A=4y - 12 + 7
b) Ifa*=7 and a*" =56, find the values of a*”

¢) A and B have coordinates (-1, 7) and (5, —2) respectively,
P divides the interval AB in the ratio k: 1

(1) Write down the coordinates of P in terms of .

(i1)) Hence find AP : PB when P lies on the line
S5x—4y-1=0.

Question 6

a)(i) Determine whether f{x) = x* — 2x +2 is positive
definite, negative definite or neither.

2

(i1) Hence, solve X o 2xt2
3-x

b) Two observers P and Q are 150m apart. The observer at P
finds the bearing of Q to be 087°T and a distant tower AB, to
have a bearing of 006°T. The observer at Q finds the bearing
of the tower to be 357°T.

P Q

(1) Copy the diagram onto your answer sheet and add
any given information.

150sin 81"

(i1) Show that BQ = —
sin 9



(ii1)) The observer at Q finds the angle of elevation of the top
of the tower to be 7°. Find the height of the tower correct to
the nearest metre.

c) The line 3x + 4y + 7 =0 is a tangent to a circle with centre (2,1).
Find the equation of the circle.

Question 7 A

A2 7ANN

In the diagram, Q is the poi![ (-=1,0), R is the point (1,0), and P
is another point on the circle with centre O and radius 1 unit.
Let OPOR = a and OPQR= (3, and let tan3 = m.

(1) Explain why AOPQ is isosceles, and hence deduce
that a =3

(i1) Find the equation of the line PQ.

(i11) Show that the coordinates of P and Q are solutions of the
equation
(I+m’)x* + 2m’x + m’ =1 = 0.

(iv) Using this equation, find the coordinates of P
in terms of m.

(v) Hence deduce that

2tan f§
tan 23 = - tan’B tan’ f

(vi) Hence, using part(v) only, show that
tan15°=2- /3




Question 1
a) y=(x+2)" =5
Vertex= (-2, -5)
Axis of symmetry x =—2

b) my=
e 2 _ -4
"6 3
i
m, - m
tan9=| cml |3 6 19
‘1+mkml‘ 1+_4x5‘
3
06= 87°4’
o))

’

(ii) For x’< |x

-1<x<0 or 0<x<1

d)

OPOQ =90° (tangent is perpendicular to radius)
10* = PQ? + 6 (Pythag. Theorem)
0 PQ=8cm

PQ?= SP x PR (Square of tangent = product of intercept
of secants)

8= (SR + 6)x6
2
SR=4—
3
Question 2

a) X° +4x+2 =0

o+f=-4 andaf=2

() (@=2)(B-2) = af - 2(a+P)+4
=2-2x-4+4= 14

(i) a*+p* = (a+B)* -2 af
= (4P -2x2= 12

Lo 1 1 a’+p°
(111)0_3+ﬁ_3: a’p’
@+p)Y-@*+B*-ap)
N (13,83
_ (9 -(12-2) _
= % _
b)
3
B
5 A -
3 -13
Cosec AtanB= — X — =
2 -4 1
C)y:2x\/x+1
dy 1

2 2x(x+1)?
1

s
=2(xt 1)% + 2xx %(x+ 1) 2

“ x4 —=
Vxtl
coordinates of tangents at x =3
3 11
m, = 244+ = —
v3t+1 2

whenx=3, y=2x3+ /4= 12

Equation of tangent

11
-12=—(x-3
y 2( )

11x-2y-9=0
Question 3 A
1
o \<=1—3XA
>
5
B(x,y)
-0
Mo = — Myp = Y
X x-5
as OB JAB
X x-5




Y=+ i@

But B(x, y) liessony =1 -3x
O (1-3x)*= —x*+5x

1 -6x+9x*= —x>+ 5x
102 - 11x+1=0
(10x-1H(x-1)=0

x=— orl

10
17

0B(—, — 1,2
To'10) O 72

b)(i) perimeter = 2x +y
ie. 2x+y=18
hence, y =18 — 2x

(i) Area A =xy
=x(18 —2x)
A= 18x - 2x?
(iii) As this is a quadratic function, a = -2 <0
concave down.
Hence, the maximum value will exist.

b -C18) 9
xis of symmetry x= — = ———— = —
YRR e 22 2
9
x= =
2
9 9
OA= —(18=2x—) = 40
2 2
0 Maximum area = 40 ' m>

c) kx® +4x +k+3=0
For real roots A= 0
ie. 4> —4xk (k+3) =20

16 -4k* - 12k <0 < -4\
43+ 12k- 1620

K+3k-4=0

(k+4)(k-1) = 0 v

-4 <x<1
Question 4

a)(i) Yt
dx

(i) x+7y—15=0
115

=——Xx R

A A

1

Mine == — = Muormal

mtangent: 7

Gradient of tangent at (1,2) = 2x 1 +b=7
Ub=5

(1,2) is on the curve.

So, 2=1*+5x1+c¢

Oc=-4

b)

Let EPB =x°
1. OEPB = OPAB =x° (O bet. Tangent and chord =
U in alternate segment)
2. OPAB =0BDC =x° (Ext. O of a cyclic quadrilateral
= opp. Interior angle
0 OEPB = UBDC =x° (Alternate angles)
O EP || CD
ie. tangent at P is parallel to CD.

¢) 2cos’260 —cos20 —1 = 0 for 0 < 0 < 360.
2c0s°20 —cos20—1=0
(2c0s26+1)(cos26-1)=0
O Cos26=-"% or Cos20=1
020 = 120°, 240°, 480°, 600° or
0°, 360°, 720°
[0 8= 60°, 120°, 240°, 300° or 0°, 180°, 360°

Question 5

a) (i) In ASRT and QPt,

1. OSTR=0PTQ (Vert. Opp. Angles)

2. OVST=0TQP ( alternate angles equal as SR || PQ)
0 ASRT| AQPT (equiangular)

. SR _ VT S o
(i) —= = 7= (corresponding sides of similar triangles are

PO UT
proportional. [Theights are proportional )
SR _3- 3
(i) ——* Yoo
4y vy
12
OSR= —-4
y

(iv) Area=APTQ + ARTS
12
= Vexdxy Ve (T )3 -y

72+g'2)(3—)
—y(y y

4y =12 1
= — + -
Y y
b) a*=7 a¥? =56
x+3
D a = E:g

a* 7
ie. a2 =80 a=
0a=a*xa”

2

7
= 7x8" =—
8




o)) (-1,2) k-1 (5,-2)
HSk- 1 -2k+7
P= T
Dk+1 k+1 [
(i) As P lies on line 5x—4y—-1=0,

Lt N A
K+l

O0k+10
25k - 5+8k —28 ~k-1=0
32k -34=0
34 17
Ok=— =—
32 16

DAP:PBZH:I =17:16
16
Question 6

a)(i) x)=x>—2x+2
A= (-2 -4x1x2=—4
U A<Oandasa=1>0, f(x)is a positive definite.

2
(i) X -2xt2 <
3-x
as3—-x#0. ie. x#3
Multiplying by (3—x)? on both sides,
G=x)( x*-2x+2)<0
But, using part(ii) x> - 2x+ 2>0 [ x.

0

03—x<0
O x>3
2570 006°
b)(0) 7
N B
09
30
081° o
P Q 087

(i) OQPB =87°-6°= 81°
OBQN = 360 -357=3°
OBQP = 357 — (87+180) = 90°
0 OPBQ = 9°
BO _ 150

sin81 sin9

OBQ = 947.06m
(iii) B

AB  947.06

Tan7°=—— =
an BQ BQ

0 BQ = 947.06xtan 7° = 116m

3x 2+ 4x1+7
3%+ 4

17

¢) Perpendicular distance =

Cenre (2, 1)
2
17
O Equation of the circle = (x=2)* + (y=1)*= H—H
050
Question 7

a) OP=0Q (equal radii)
O AOPQ is isosceles
OOPQ = [0PQO = (base angles equal as A is isosceles)
So, o =P+ B (ext.0 =sum of opp. Int. Os)
o =2p (angle at the centre = twice [J at the circumference
of arc PR)
b) As PQ has slope mpp=tan 3, Q=(-1,0)
O equation is y =0 = m(x+1)
y=mx +m

¢) the x-value of P and Q are the x-values of the
simultaneous equations.
X+y =1 (1)
y=mx+m.......o.ooennn. 2)
So, x*+ (mx+m)’=1
x? + m*x*+2m’*x+m’ = 1
O (I+mH)x*> +2m’x +m*-1=0

d) the x-values of P is xp .
But x-value of Q is xq = -1

Solving (¢) x =-1 or

tm
UsingaB=£, _lxXp:m2'1
a 1+ m?
1- m?
0 x, = T’
1- m?
DyZmEHmZH-Fm
2m
- 1+ m?
DPZEl_mZ ZmE
1+ m? 1+ m?
e) Asa =2

[ tan a = tan 23
ie. mop = tand
So, tan23 = mop

_ 2m 1-m’
1+ m* 1+ m?
_ 2m
1- m?
2tanf§
Otan23 = m




f) LetB=15°

So, tan 30 = ﬂ
1- tan*15°
1 2tanl5°

ie. _
3 1-tan?15°

tan’15° +2\3tan15° =1 =0

Solving the quadratic equation,
tan 15°=+(2 -~/3 )
Buttan 15°>0, O tan 15° =2 —4/3
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