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READ THESE INSTRUCTIONS FIRST -

INSTRUCTIONS TO CANDIDATES

Answer all the questiori's.
Write your answers and working on the separate answer paper provided. )

3. Write s}bur name, register number and class on each separate sheet of paper that you use and
fasten the separate sheets together with the string provided. Do not staple your answer sheets
together. . )

4. 'Give' non-exact numerical answers correct to 3 significant figures, or 1 decimal ple{ce in the
case of angles in degrees, unless a different level of accuracy is specified in the question.

5. Omission of essential working will result in loss of marks.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each question or part question.

The total numbe( of marks for this paper is 60.

The use of an electronic calculator is expected, where appropriate.
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You are reminded of the need for clear presentation in your answers.
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Mathematical Formulae

i ALGEBRA
Quadratic Equation
For the equation ax’+ bx+ ¢ =0,

~bxb* —4ac
2a |

x=



" Given that xv5 = (2x — 1)V10, express x as a fraction in the form p";ﬁ, where p and g are

integers. . [4]

Find the range of values of ¢ if the equation x2 — 4x + 6 = q has real distinct roots.
Hence state the value of ¢ for which the equation x — 4x + 6 = q has equal roots. [4]

Given that u =log, x, find, in terms of u,

® x [1]
@ loga, [1]
(i) loggx. [2]

It is given that the roots of 4x% — 16x + 9 = 0 are g2 and B2. Find the quadratic equation

"whose roots are & and 8, where @ > 0, # < O and @ + f < 0 [4]
Solve the equation 1@3;3)_ —lgx+1gV2 = % . [5]

Sketch the graph of y = In(x + 3), showing clearly where it cuts the axes.

Find the equation of the straight line which must be drawn on the graph of y = In(x + 3) to

obtain a solution of the equationvVx + 3 = = [6]

X

(It is not necessary to draw the line. )
(@ Solve |x2—4]-5=09. [3]
(b)  Giventhaty = |6 — 2x| — 3, state the minimum value of y and the comresponding

value of x. Hence sketch the graphof y = |6 — 2x| — 3, showing clearly where the
graph cuts the coordinate axes. [4]
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8 A curve has the equation y = x(k — x) —~ 3, where k is a constant.
@ Find the values of & for which the line y = k is a tangent to the curve. (4]
(i)  Find the smallest value of the integer k for which the graph of y = x(k — x) — 3 lies

entirely below the x—axis. ) ] . [4]

9 Solve the equation

® 8@#)?= ‘]g ' | jE!

() 102 — 107 = 100% — 100. [5]
10 (a)° Find the range of values of x for which x(x —3) > 2(x — 3)%. 3

(b)  Given that the range of values —1<x <7 saﬁsﬁr the quadratic inequality
(x + h)? < k where h and k are constants, find the values of 4 and k. [5]

()  Sketch the graph of y = p(x + q)? for p'< 0 and g > 0 where p and g are constants.
q . ;
(It is not necessary to label any intercept.) 2]

Bonus Question

11 Solve |x + 1]+ |x—2] + 2|x — 3] < 10. {3]

~ End of Paper ~
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1

x5 = (2x - V10

xS = 2¥10x — V10
(¥5—2v10)x = /10

—_— :m -

" (5~ 2/10)

_ =10 (5 +2410)
- (V5-2v10) (V5 +2v10)
_—V50-20

© 5—40

. 20++50

35
_20+5V2

35
_4+42
7

,p=4,q=2

x2~4x+6—q=0
b2 —4ac>0
(—D*—46-9)>0

16 —-24+49g>0
49 > 8

q>2

For equal roots, g = 2.

3.0
(i)

(iii)

.x=4u
1 1 1
2 = -—-5103435 = ——U

1
logy—==1
Og4, -\/E 08X )

log,x

log,8
_. Jogax  logyx

= T —

log, 42

loggx =

2
= Zu
3

N w

4x2—16x+9=0

a+pt=4 }
9
2p2 7
a“ff =7

:>aﬁ’=—§ (af < 0)
(a+ B =a%+p%+2a8

3
(a + B)? =4+2(—-2-)
(a+8) =1
at+f=-1
x2+x—§=0

2
=>2x2 +2x—3=0




15(9x + 2)
2

1
lg(9x + 2)z(+/2) VIO

1
—lgx+1gﬁ=—2-

X
1 ox+ 2)%(@ _ Vo

x
(9x + 2)(2)
—— = 1
x
(9x + 2)(2) = 102
9x + 2 = 5x?
5x2—~9x—2=0
Gx+1D(x—-2)=0

x= —-g(na),x =2

or alternatively,

1g(9x +2) —2lgx +2gvZ =1

Ig(9x +2) —lgx? +lg2=1g10
9x + 2)(2

gt DA _ g,

) X
{Ox+ D@ _

= 10

y = In(x +.3)

x=-3 i
In3

/

-2

1

x+3 Ze—x
1
Invx+3 =ln§

1
E]n(x +3) =lne™

In(x+3) =—2x
st line: y = —2x




7 (@|]x*—4|=5

X2 —-4=15
x2=45+4

x% =9 or — 1(na)
x=+43

Min value of y=-3
() | whenx=3

=

UJ/

]
L]
LIRS
o'

I

(3= - 3)

& @) {xtk—x)-3=k
x2—kx+k+3=0
(k) —4(k+3)=0
k2—4k—-12=0
k—6)k+2)=0
k=6or-2 -

() |x2—kx+3=00r—x2 +kx—3 =0
(=k)?—4(3) < 0ork? —4(~1)(=3) < 0
B2<12 :

—V1Z<k<V12

—3.46 < k < 3.46

Smallest integer k= —3

>0 8(4")2=Ja;

5x
22 x2¥% =277
S5x
3+4x= —'2—
6+ 8x =—-5x
13x =—6
6

xX=——

13

- | 102X — 10* = 100% — 100
(1) Lety = 10*

100y —y = y* — 100
¥2—-99y—100 =0

+ 1D -100)=0
y=-1lorl100

10* = —1(na)

10%=100 > x =2




10 (@)

®)

©

x(x —3) > 2(x — 3)?
x2—3x>2(x*—6x+9)
xZ2—3x>2x*-12x+18
x2—9x+18<0
x—-3N(x—-6)<0
3<x<6 :

x+Dx-71<0

x2—6x—-7<0
(x—-3¥-9-7<0
(x—=3) <16

h=-3,k=16

or altemati\;ely,
x+Dx-7)<0

x> —6x—7<0
(x+h)¥2 <k
x2+2xh+h*—k<0
By comparing,
2h=-6

h?—-k=-7
h=-3k=16

or alternatively,

using substitution method,
(x+h)?=k ’
Letx=-1,(-1+h¥ =k

cLetx=7,(7+R)?*=k

“(—1+h)? =(7+h)?
1+2h=49+14h
12h=-48
h=-3,k=16




Bonus
11

[x+ 1]+ x - 2]+ 2]x- 3] < 10
Solve by graphical method
Forx<—1,y=—4x+7
For—-1<x<2,y=-2x+9
For2<x<3,y=5
Forx>3y=4x—7

yl\
(0'9)\\/
(2, 5)*—4(3, 5)
ol "
—2x+9=10=x=-1 }
17 2 1
4x—7—10=>x=:-=4;

L cxcal
z2 XSy
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