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Full marks are not necessarily awarded for a comect a"swerr“;g?nrtl:erred. some marks may b8 given

supported by working and/or explanations. Where an aﬂs‘:":ng_ ou are therafare advised to show g

for a correct method, provided this is shown by written wo
working.
Saction A
vided. Warking may be
Answer all questions, Answers must be written within the answer boxes pra
continued below the lines, if necegsary.

1. [Maximum mark: 5]

1
3x-2 -
The function 1 is defined by f(x}=2i+1 forx e B, r#=>5

The following diagram shows part of the graph of ¥ = f{x}.

¥

|

(a)  Write down the value of £(0).

(b) Wit down the equation of the horizontal asymptote,
The function g is defined by g(x) = —£(x) for x 2 0.

¢} Find the range of g,

g page}
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{Maximum mark: 5]

x_t_.,)'_+_2.—_z.

Theiiine £, is defined by the Cartesian equation = 3

(@} Find a vector equation of L, . 0 .

A second fine L, is defined by the vector equation £ =
-8 2

to]  Find the coordinates of the point where £, and £, intersect

4 |+t| 0], where re B

2225"?111’
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[Maximum mark: 7]
The following diagram shows s non-right angled tiangle ARBC.

diagram not to scale

B
s &2
24 g
A C

AB‘—'5‘BC=6J2_.AéB:SanﬁBf\C:M,where0<6‘<g. g

{a) Using the sing rule, show that cosd = % [3]

(&} Hence, find sind. [2]

Point D is located on [AC] such that the area of triangle BCD is 2414,

{¢} Find DC. [2]
a
2

Turn aver
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4. [Maximum mark: 7] 5 p(mB’F%‘
.3 2
Events 4 and B ave such that BLAUB) =5 47

(@) Find P(8). ,
p(4'|B)-
b} Given that events 4 and B are independent, ind ¢

a78
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5. [Maximum mark; 7
The quadratic equation x* + kx + 15— § = 0 s two diatinct el racts,
(8)  Find the possible valuas of & 151
{6)  Find the poasible vakses of & m e cass whars the two distinct ool roots are bath
positive or both nagstive. [2]
o
3
- Tum aver
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Maximum mark: 7]

Q.
T3 wherexe B, X7
Consider ihe function £(x}=v* mx+4 iy

) int on the graph of 7 is g
(2] Show thal the distance, {, betwesn the origin and any point o g Qiven ;
i
by I=+x'lnx+d. s clogest b t
(&) Hence, find the x-coordinate of e paint on the greFD of f whichis closest fothe origin, 1y
’ g
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7. [Maximum mark: 5]
Itis given that x* +po’ — 2¢* + gx - 3 i3 exaclly divisible by {x + 1)},

Find the value of 7 and the value of 3, where p, g e R.

73
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[Maximum mark: 8)
Gonsider the funclion #{x) = arccosx for =] =x £ 1.

{a)  ©nthe sel of axss below sketch the graph of ¥ =fix}
©n your sketch claatly indicate the y-intercept and ool

%78

rdinates of the end points,

2225-?111, :

b  Solve a.n:cos(x)+a.rccns(xq"§) .—.j—ﬁ

1.1
or ——=gyg -,
PRI il
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{Maximum reark; 8]

Prove by contradicion that

x l_x}é‘i forxeR, 0<x<l.

Tumn over

978



,
2225-?1111
r- -2 :

Do not write solutions on this page.
Section B

i age.
r booklet provided. Please start sach question on a new pag

Answer all questions in the answe
10.  [Maximum mark; 17]
The function 7 is defined by 7(x) = 4°, whare x € E.,

. i Z. {3
{8} Find £'(8). Express your answer in the form ; where p, 4 € 1

The function g is defined by g(x)=1 + log,z , where x € B

{&) (i) Find an expression for g7'(x).
_
{i)  Describe a sequence of transformations that transforms the graph of y =g™(x) to [4]

the: graph of y=f(z).
{€}  Showthat (F= p)x) = 4, 3
4
) . 45 1
The function # is definsd by h(x)= S RE=—
2x+1 2

’ The following diagram shews part of the graph of 4. Let R be the region enclosed by the
i graph of / and the x-axis, betweer the lines x =1 and x=3.
. ¥
| i
| '

o

2

o

r——T——p—— x
| 13
3
2
l () () Showmnatze—1+_L . 4
i Zx+l 2x+)]
| (i} Hence or otherwiss, find the ares of &, givi .
where p. g.r g + B¥INg your answer in the form ptaglr,
17
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po not write solutions on this page.

1.

[Maximum mark: 17]

Find i ,
(@) Findthe fist four terms in e binomial expansion of 1+ 5x in ascending powers of x. 4]
Consider the expression (1 + px)(1 + axy”, where p, g e 3

Find the i o . )
171} e ?:I?;_I'ISIDI'I of 1+ )t + gay in ascending powers of x, up to and including -

The expansions found in pans (a) and (b} are identical up to the first three terms, for a value
of p and a value of ¢,

5
c) Showthat g==
© 73 4

f 1+ | 15
@ The expression 1 +px with p=—and 4 =£, can be used as an approximation
qx 4 4
for f+35% where |x|<§_

{  Hence, by finding a suitable value for x, find the approximation for J1.2 inthe
form E,where m.uned.
n

(it} Now consider the approximation for % . Explain why the approximation for %
is not as accurate as the approximation for NER (61
Turh ovar

978
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Do nof write solutions on this page.
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[Maximurmn mark: 18]

isin&h.

= +
(@) Solve z¥ =—1-+/3i, giving your answers In the form z = r{cosf
Let z, and z, be the square roots of —1—+/3i, where Re{z))> 0.

Let z, and z, be the square roots of -1+ J3i, where Re(z,) > 0.

{bY Expressing your answers in the form z = + bi, where a, e R,
iy find z, and z,;
(i} deduce z, and z,.

The four roots z,, 7,. 7, and z, are represented by the paints A, B, C and D respectively on
an Argand diagram.

{©y () Plotthepeints A, B, C and D on an Argand diagram.
{iy  Find the arsa of the polygon formed by these four paints.
The four roots z,, 2, z, and z, satisfy the equation z' + 222 +4=0.

The four roots L, l, L and L satisfy the equation pw' + gw’ + r=0 where p. ¢, ¥ € Z.
5 5 & Z4

{d} Findthevalueof p, g and r.
111 1 .

The four roots —, —, — and — are represented by the points E, F, G and H
5 & & 2z

respectively on an Argand diagram.
& (Y Find —]- inthe form z=a+ hi, where o, b e &,

Z
{iiy Hence, deduce the area of the polygon formed by these four points,

4

(4]

[4]
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