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You may use a pencil for any diagrams or graphs.
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Answer all questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give
your answer to three significant figures. Give answer in degrees to one decimal place.

For x, use either your calculator value or 3.142, unless the question requires the answer in
terms of .

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 80.
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Mathematical Formulae

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

_=b b* - 4ac
2a
. (a)  Simplify V80+/18 8 [3]
J5+1
n+l n
b  Simplify -?—]“LE— 3]
47—

2. (a) Solve the equation 3*" =10 [2]

(b) Given that log, x’ =m and log,y =n, find log, \/x_y in terms of m and n. [4]
3. Solve the equations

(a) 21’ (41‘—]) = 82x-| , [3]

(0 log x-log(v+10)=. [4]

4. Sketch the graph of y=Inx. Insert in your sketch an additional graph required to illustrate

how a graphical solution of the equation xe’* =1 may be obtained. State the equation of the
additional graph and the number of solutions to the equation =1, [6]

5. (a) Given that sin110° = p, express each of the following in terms of p.
(1) sin 70° (i)  tan20° [4]

(b) Without the use of a calculator, find the exact value of sin[cos‘l (—%ﬂ . [2]

6. Given that tan4 = —% and that tan4 and cos A have opposite signs, find the value of

(i)  sin(-4) (i)  sin(90°-4) [4]



10.

11.

12,

The value, ¥ dollars, of an antique is given by ¥ =V,¢", where ¥, dollars is the initial value

of the antique when it was produced, ¢ is the time in years since it was produced and £ is a
constant.

(1) Find the value of k given that the value of the antique doubled after 7 years. [2]
(1) Given further that the antique was produced in 1930 and that the value of the antique

is evaluated at the beginning of every year, find the year in which its value first
exceeded ten times the initial value. [3]

The curve y =acosbx+c, where a and b are positive integers, has an amplitude of 3 and a
period of 180°. The maximum value of y is 1.

(1)  State the values of @, b and c. [3]
(i) With the values stated in part (i), sketch the curve of y=acosbx+c for

0°=< x <360°. [3]

The roots of x*+3x-6=0 are & and . The roots of another equation x’ -6x+g=0

are 2~ and 2~ , where n and g are constants. Find the value of » and of g. [6]

a3 ﬁ3
Given that f(x)=mx’—(5m-1)x*+(m+1)x+m’ is exactly divisible by x-1 but not by
x-4,
(1) show that m=1, [4]
(1) using the value of m shown in part (i), solve the equation f(x)=0, giving your
answers correct to two decimal places where necessary. [4]
(a) Find the values of k& if the graph of y=(2k-1)x’+2k+4 and the line y=3kx

meet at one point only. (4]

(b)  Find the range of values of A for which (h+3)x’-3x>x+h for all real values
of x. [4]

(c) Show that 2x’ + p=2(x-1) has no real roots if p>—%. [3]

(i) Given that 2x’ -31x-27 = A(x - 4)(x+2)* +Bx+C, find the values of the constants

A, Band C. [4]
3 £
(ii) Hence or otherwise, express M in partial fractions. [5]
(x—4)(x+2)
--- End of Paper ---
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1. (@) /80 +180-

7o

J5-1
—4\F5+6\/_—\/—+1 =

o SE-)

:10J§-2(J§—1)
=10/5-2/5+2
=8J/5+2 or 2(4J§+1)

2 n+l % 21‘1
ln-l

42 _2n—3
B 2(2")+2"

C27(2)-27(27)

(b)

2. (a) 32.r+l :10
lg3™" =1g10
(2x+1)1g3=1

11
x=—|—-1
2(lg3 )

x=0.548 (3s.f)

[M1]

[M1]

[M1]

[41]

[M1]

[A1]



(b)

(a)

(b)

log, x'=m log,y=n

3log, x=m lig—i=n
log, 4
10g2x=~:1’:111 [M1] log,y=2n
1
logz\/x_y=510g2 xy
1
=E(log2 x+log, y) [M1]
=l(lm+2n}
W LR
—~1—m+n [A41]
6
2x (4x—l) - 82,\'&1
2.1 (22.\‘—2) - 2().\‘—3 [Ml]
2]x—2 = 26.\‘—3
By comparing indices,
3x-2=6x-3 [M1]
3x=1
1
X=— Al
] [41]

1
]ogsx—logzs{x+10)zi
IOgsx_M:l [M1]

log, 5 2
log.(x+10) 1
log x—-—=2"— ———=— M1
gs 5 5 [M1]
2log, x - log(x+10)=1
log,—~—=1
555110
2
X
= M1
x+10 LM1]
x*=5x+50
x'=5x-50=0

(x-10)(x+5)=0
x=10 or x=-5(rej)

[M1]

[41]



4. xe™ =1
Inxe’ =1nl
Inx+Ine’* =0 [M1]
Inx+3x=0

Inx=-3x

Equation of additional graph is y =-3x. [41]

Number of solution is 1. [A1]

|

y=Inx

2 marks for graphs (1 mark each). 1 mark for labels and intercepts.

5. (ai) sin70°=sin(180°—1 10°) [M1]
=sinl10°

=p [A1]

2
(ai)  tan20° =%— [B2]

(b) LetA= cos"(—%).

cosA = —% [MT1]

J5

sind = — Al
3 [41]



(i)

(ii)

(i)

sin(-A4) = -sin 4 [M1]

3

5
=— Al
3 [41]
sin(90° — 4) =cos 4 [MT1]
12
=— Al
T [A1]
When V' =2V, and t=7,
2V, =V,e’* [M1]
e'”\' = 2
k= llr12
7
k=0.0990 (3s5.1.) [AT1]
When V' =10V, and k=%ln2,
(lan}z
Vel | >10¥, [M1]
(l—lnz]l
e’ >10
= lnlO(L)
In2
t>23.253 (5s.1.) (M1]
The year in which its value first exceeded ten times the initial
value is 1954. [A1]
360°
— b: - 1—3
a=3 [B1] 120° c
b=3 [BI] e (5]

2 marks for graph. 1 mark for labels.
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xX*+3x-6=0
a+f=-3
af=-6 [M1]

x*-6x+g=0
—k7+i‘=6 [M1]
a
Ka'+B) _¢
():3;‘33
. 610!3f]':
a+
6((1/)’)3
= M1
(a+/3)(a2—aﬁ+ﬁz) et
_ 6(ap)
(a+PB)((a+pBy -3ap)
_ 6(-6)
(~3)((—3)2 —3(—6))
=16 [A1]
K\ k)
()7
__k
g (13/3‘
‘- 167
(-6)’
q=—2 [A1]




10.

5 i 8

(i)

(i)

(a)

f(1)=0

m-Gm=1)+(m+1)+m’ =0 [M1]
m'=3m+2=0

(m-1)(m-2)=0

m=1 or m=2 [M1]
f(4)=0
64m-16(5m-1)+4(m+1)+m* =0 [M]1]
64m-80m+16+4m+4+m* =0

m* —12m+20 =0

(m-2)(m-10)=0

m=2 or m=10 [A41]

. m=1(shown)

' —4x +2x+1=(x-1)(x* +bx-1) [M1]
Comparing coefficients of x,
2=-1-b
b=-3
(x-1)(x* =3x-1)=0 [M1]
_—(=3)EJ(=3)12-4()(-1)
2(1)
_3:J13

2
x=1 or x=-030(2d.p.) or x=3.30 2d.p.) [A2]

x=1 or x

y=Qk-D)x*+2k+4 —-—(1)
y=3kx ---(2)

=),

Qk-Dx*+2k+4 =3k

(2k-1)x* =3kx+2k+4=0 [M1]
For 1 real root,

Discriminant = 0

(-3k)" - 42k -1)(2k+4)=0 [M1]
Ok* - 4(4k> +8k-2k-4)=0

9k* -16k* -24k+16=0

Tk +24k-16=0 [M1]
(Tk-4)(k+4)=0

k:% or k=-4 [A1]



(b) (h+3)x? =3x>x+h
(h+3)x -4x-h>0
For (h+3)x* - 4x—h to be always positive,

Discriminant < 0

(-4)' —4(h+3)(-h) <0 [M1]

16+4h” +12h <0

h’+3h+4<0 [M1]

(h+1.5+1.75<0 [M1]

Since (i +1.5)" +1.75 is always positive,

there are no values of 4 such that (4 +1.5)* +1.75<0. [Al]
(c) 2x* +p=2(x-1)

2x* -2x+p+2=0

Discriminant = (-2)" - 4(2)(p+2)

=4-8p-16
=-12-8p [M1]
3
If p>-=, then
2
2p>-3
-8p <12
-12-8p<0 [M1]

Since discriminant < 0, 2x”+ p =2(x-1) has no real roots. [Al]



12,

(i)

(ii)

2x =31x-27=A(x-4)(x+2)* + Bx+C
Sub x=4,

2(4y -31(4)-27=4B+C
4B+C=-23 ———(1)

Sub x=-2,
2(-2)*-31(-2)-27=-2B+C
-2B+C=19 ---(2) [M1]
1)-(2) 6B=-42
B=-7 [41]

Sub B =-7 into (1),
4-7+C=-23

C=5 [A1]

Sub x=0, B=-7,C=5,
-27=A(-4)(2)* +5
A=2 [A1]
A=2,B=-7,C=5

2x° -31x-27=2(x-4)(x+2) -Tx+5
2x3—31x—27_2 ~Tx+5

(x-4)(x+2) i (x—4)(x+2)

-7x+5
x+ 2=P+Q+R2 (M1]
(x-4)(x+2) x-4 x+2 (x+2)
~Tx+5=P(x+2) +Q(x - 4)(x+2)+ R(x - 4)
Sub x=-2,
-7(-2)+5=-6R
19
=—-— M1
S [M1]
Sub x=4,
-7(4)+5=36P
1’:‘2—2 [M1]
36
Sub x=0,
23 19
5=4|-—=|-80-4|-—
[-56)-0-4-%)
23
== M1
5 [M1]
2x3—31x—27_2 23 23 19

G- +27 - 36(r-4) 36(22) 6(x+2)

[41]
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