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Qutcomes Assessed Questions Marks
Demonstrates the ability to manipulate and simplify numenc and algebralc |1 Cf
expressions and solves problems involving equations )
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[ Uses appropriate techniques to solve problems involving plane and circle geometry - | 3 ’ =
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4
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Directions to candidates:

Atteript all questions
The marks allocated for each question are indicated

All necessary working shotlld be shown in every question.  Marks may be deducted for careless or badly arranged
work. R i
Board - approved calculators may be used

Each Question is to be started in a new booklet.

.

Question 1. (12 marks)

a) 10 Factorise y* +4y+4
if) Factorise y* +8

y+8 ¥ —4

i} ——
) Hence, simp fy3y 6V rayrd

‘b)  Express 1.38 as a fraction in its simplest form.

¢)  Solve 3x* —5x—3 =0, leaving you answer in exact form

d) Show that —— is a rational number.

—J— 3+J_

@ Solve for u, v and w.

3u + v - 4w = 4
u - 2v+ Tw = -7

4 + v - w = 9

) tho




Question 2.  Start a separate booklet (16 marks)

a) Solve the inequality 2 +41 21
o

b) i) - sketch the graph of y = IZx - 2]

. 11) hence or otherwise solve I2x - 2| < |x—3|

c) Simplify log, 64 —log, 8
d) Iflog, 7=1-21 and log,2=0-43, evaluate log, 98

‘e) Solve 3 =238 correct fo three significant figures

f)  Solve4*-9(2*)+8=0

Question 3.

Start a separate booklet (12 marks)

a) Find the value of x in the following diagram -

Not to scale

b) Prove the perpendicular from the centre of a circle to a chord bisects the chotd.

Question 3 continues on the next page.




c) Two circles, centres O and P, intersect at point C only.

AB is a common tangent o the two circles which meets the tangent through C at D.

@ Prove that D4 = DB

@)  Prove that quadrilateral AOCD is cyclic.

d)

- In the diagram the points A, B, C and D lie on the circle, FAE is a tangent that touches the
circle at A. FE is parallel to BC.

Lot /FAB=c.
(i) Ezxplainwhy ZACB =«

(i) Hence prove that LACB=/ADC
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Solutions

Question 1. (12 marks)

a) i) Factorise ¥*+4y+4

Solution

¥ —|-4y+4=(y+2)2

if) Factorise 3 +8

Solution

Y 8= (y+2)(y* -2y+4)

3 2
iii) Hence, simplify y+8 X -71—4-—
3y—6 y tdy+4

Solution

y3+8x 34 =(y+2)(yz—2y+4)><(y+2)(y~2)

3y—6 Y +dy+4 3(y-2) (y+2)2
_()»2—2)»4—4)1
!

(y2—2y+4)




1 1 . .
; — —+— s arational number. 2
b)  Bxpress 1-38 as a fraction in its simplest form. 2 d)  Show that . «/54 3142 is a rational number .
: Solution :
Solution x_1.3ggg 1 N 1 1 ><3+\/§ . 1 x3_ﬁ
3-42 3442 3-27 3442 3442 3-42
10x=13-888...
100x=138-.888...
. 302 342
100x~10x =125 9-2 9-2
90x =125
3442 + 3442
125 = i S . Skt
¥ ‘ S
90 -
, 6
25 7 = het
== or 1— 7
18 8

‘Which is a rational number.

¢)  Solve 3x>~5x—3=0, leaving you answer in exact form 2
Solution e)  Solve for u, vand w.
3u + v - 4w = A4 (1)
| o+ Tw o= -7(2)
. —b/b?—dac 4” 3" w . ((3))
;= ——— - ) — 47 =
2a u 2 M
54(-5) —403)(-9) Solution '
> (2)x3 3u. - 6v o+ 2w = 21 ()
(2)x4 4y - 8y T+ 28w = -28 %)
_54+/61 .
° (BEC)] Tv - 7 25w = 17 6)
(3)—(5) v~ 29w = 37 @)
(6)x11 Tv - 275w = 187 (8)
(M7 Tv - 203w = 259 ()
9)-(8) 2w = T2
w = 1




Question 2. Start a separate booklet (16 marks)

Substituting w = 1 into the original equations

3u + v = 0 (14) a) Solve the inequality 2x >1
u - AU = -14 (24) -
Solution
(2)=3 3u - 6v = —42 (10)
OH—10) ‘ Tv = 42 ' NOTE: x#—4
v = 6
2x+41 >1
x+4 1+
Substitutingw = 1, v= 6 into (1A) Y+ D x4 2
@er)leed) oy
3u + 6 = 0 x+4
3u = -6 st S
u = ) (254 1)(x~i-4)—(x+4)2 20

(x+4)((2x+1)~(x+4))20

u=-2, v =6, w==1]

(x-l-4)(x—3)20

x<~4 or x23




‘From the graph, the intersections occur when both branches of y = ’2x ~2i cuts the negative branch of

b) i) sketch the graph of y= |2x - 2| y=lx-3.

Solution . Thatis, y= |2x—2| intersects the left branch of j) = [x ~3I i.e. the line y=3-x

And, the left branch of y = |2x~2[ j.e. the line y =-2x+2 intersects the left branch of y = lx~ 3, i.e.

the line y=3-x

ii) hence or otherwise solve ‘2x~2| S!'x~3| —(2x-—2) < ~(xv3)
Solution N | ’ , ‘ ] 2x+2<-x+3
| | /o
. : } | -x <1
Graph ! i !
! . .
SO RO O J.A,_,_,,,,, - ,,.7“_.[»..___. — x>-1

So solution is -1

st£
3

et
PP SO R




e) Solve 3" =238 correct to three significant figures

c) Simplify log, 64 —log, 8 So]zztion
Solution , 3% = 238
, 64 log, 3 = log,, 238
log, 64 -log, 8 =log, ry
(x-5)log,3 = log,, 238
=log, 8
¥—§ = log,, 238
= log2 23 10glo 3
=3log, 2 , Lo 5, log,238
log,, 3
=3
= 9.-9810754...

il

9-98 Correct to 3 sig. figs.

d) Iflog; 7=1-21 and log,;2=0-43, evaluate log; 98

Solution

log, 98 = log; (49%2) f)  Solved*-9(2*)+8=0

=log,; 49 + logs2 Solution

Let m =2~
=log; 7* + log,2
4°-9(2")+8 =0
=2log, 7 + log,2

x 2_‘ x =
=2x121 + 0-43 (27) -9(2*)+8=0

m*~9m+48=0

=2-85

(m - 8) (m - 1) =0

m=8 or 1 -~ -

But m =2%, so /




OR

Question 3. Start a separate booklet (12 marks)

a) Find the value of x in the following diagram

Not to scale

Solution
x 28 . , .
—=— Transversal cuts off intercepts in the same ratio
23 33
644
X=—
33
= 19H
33

-11-

b) Prove the perpendicular from the centre of a circle to a chord bisects the chord.

Solution
Construction: -Join O4 and OB

In AAOP and ABOP

ZAPO = /BPO Given — perpendicular line OP & AB
OF Common
04=08 Equal radii
- AAOP = ABOP RHS
So, 4P =BP Correspoiding sides of congruent triangles.
. AP bisects AB

-12 -




c) Two circles, centres O and P, intersect at point C only.

AB is a common tangent to the two circles which meets the tangent through C at D.

—2 B
——
g o/ W
) Prove that D4 = DB
Solution
DA=DC [tangents from an external point are equal]
DB =DC [tangents from an external point are equal]

~DA=DB [both intervals are equivalent to DC)

(i)  Prove that quadrilateral 4OCD is cyclic.

Solution

OAD =90 [radius mests a tangent at right angles]

- OCD =90 [radius meets a tangent at right angles]

=180

~ OACD is a cyclic quadrilateral [opposite angles supplementary]

d)

NOT TO
SCALE

D

In the diagram the points A, B, C and D lie on the circle, FAE is a tangent that touches the
circle at A. FE is parallel to BC.,

Let LFAB=a.
(i) Explain why £4CB=a

Solution

The angle between a chord and a tangent is equal to the angle subtended by the chord in the alternate
segment. '

(i) Hence prove that £ACB= ZADC

Solution
FAB=ABC=ua [Alternate angles of parallel lines]
ABC=ADC=q [Angles standing on the same arc subtended by the same chord are equal]
And LACB=q [From above]

So LACB=/4DC

~13-

-14 -




