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Answer all TEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 f(X) =X =7x+6

(a) Show that (x — 2) is a factor of f(x)

(b) Hence, or otherwise, factorise f(x) completely.

o~
[958, & (920
QN
SR
‘:‘\ﬁoﬁ’b

ey
0008, L i
<y
5355
5

bogss
Sasetotetet
S

o~
255

90,
A
X

o2
0%
%

R
RS

CSRRIELIIILKEs

IR

-
5
%!
oeteds
oodedes
9595

%
%

XA
RRXHE
o0e%

%5

558

0‘0
2L

55
S

osdoiennte
YK
9 |6 N
R
RS

<>
oo
X5
Soded
oked
25
(RS

%

oRod0telete
XK KK
SO0 0.0
SR
oSodese?
s

%
o
.:
&

%
%
2%
%
%



AR
IREERRLESS
P
o %
Lo
%

<

ol
Jated,
%

00
b

%

55

QS

I EAH
[0 4 %
SRS

X >
RIS

i 5
S
Poo% 2 %9
0%l

2X

AR
baelaletoreiotels

0 0000090,
a "
J 14

{os2osels;
XKL

%%
N O
5,
’.

Q
%
&
%5

N
24

R

oo
n

GORK
be%

SSIOR
0‘0000

O
R
2555
SRS
CRHRRIHILL LRSS

100000000 50000 % %%
XX

SR

5
fateses!
%

<
5
odesetete

o
o0ttt 0se 0t e tetetetety B

35
LRI

0
%

55
S

959

036%%0% %%

<X
fole!
o20%

5

EXX
SRS
SR

%

<
5
LIRS
255

~
o0
SR
K
9
90

KR
Po%etels
XK
kK
5SS
%5
(RS

<
oy
A

35109, 3%%
GRS

A
CRRIAARXK
P8y 0e% %}

COERRR
RS
(OOt
X
N
.0

O
LK
o
,
03099
R

QO
SRASERSL
<SENES

<
5
%
B
5%
25

KSR

<
K35

b
CRLRLLLLRLLS
%

O
9%

100%0% % % % %%

seeasiness o |

JRRARRLLEL AR

OCERERE
OGRS
1902650205026 % %%
X

s

.:
<5
:’

%%

Question 1 continued

(Total for Question 1 is 5 marks)
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(

1
2 (a) Expand (1 + 3X2) 3, 3x? < 1, in ascending powers of X, up to and including the term

in X8, simplifying each term as far as possible.

(3)
1 — ko

1

1+ 3x%)3

f(x) = where K is a constant

(b) Obtain a series expansion for f(X) in ascending powers of X up to and including the
term in X*.

3)

Given that the coefficient of X* in the expansion of f(x) is =5

(c) find the value of k.
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Question 2 continued

(Total for Question 2 is 7 marks)
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(

3 A right pyramid ABCDE has a square base ABCD of side 10cm.
The height of the pyramid is 8§cm.

(a) Find, to 3 significant figures, the length of AE.
®3)

(b) Find, in degrees to the nearest degree, the size of the angle between the plane ABE
and the base ABCD.
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Question 3 continued

(Total for Question 3 is 6 marks)
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r

4 The nth term of an arithmetic series is t and the sum of the first n terms of the series is Sn
2
Given that §, = Ets and that S, =t +3
(a) find
(1) the common difference of the series,

(i1) the first term of the series.

()
Given also that S, —S =110

(b) find the value of p.
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Question 4 continued

(Total for Question 4 is 8 marks)
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5 Using the identities
sin(A + B) = sinA cosB + cosA sin B
sin A

tan A =
cos A

(a) show that the equation
3sin (X + @) = 5sin (X — &)

can be written in the form tanX = 4 tana
(5)

(b) Hence solve, to the nearest integer, the equation

3sin (2y + 30)° = 5sin 2y — 30)°  for 90 < y < 180

(4)
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Question 5 continued
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r

6 Solve
(a) log 1024 =35

(b) log,(7y —3)=4

(c) log, 25 +2log, 625 =10

I
S

(d) log, 7 —2log,b +1

14
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Question 6 continued
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r

7 (a) Complete the table of values for y = 2* — 4, giving your answers to 2 decimal places.

X 0 0.5 1 1.5 2 2.5 2.75 3

2.73 4

(2)

(b) On the grid opposite, draw the graph of y=2*—4for 0 < x < 3
(2)

(c) Use your graph to obtain an estimate, to one decimal place, of the value of log,7
Show clearly how you used the graph.

3)

(d) By drawing a straight line on your graph, obtain an estimate to one decimal place of
the root of the equation 2* + 3X = 7 in the interval 0 < x < 3
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Question 7 continued

Turn over for a spare grid if you need to redraw your graph.
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Question 7 continued
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Question 7 continued

Only use this grid if you need to redraw your graph
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(Total for Question 7 is 11 marks)
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A Diagram NOT
accurately drawn

0] D B
Figure 1

. —> —> —> 2
In Figure 1, OA =a, OB =b and OD = Eb
The point E divides AD in the ratio 2:3
(a) Find as simplified expressions in terms of a and b
—> —> —>
(i) AD (i) OE (iii) B
()
—> —>
The point F lies on OA such that OF =104 and F, E and B are collinear.

(b) Find the value of 4.

The area of triangle OFB is 5 square units.
(c) Find the area of triangle OAD.

Give your answer in the form P , where p and ( are integers.
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 13 marks)
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9 f(x)=3x>*—-5x — 4
The roots of the equation f(X) = 0 are a and S

(a) Without solving the equation f(x) = 0, form an equation, with integer coefficients,
which has

B

(1) roots 2 and £
o

(i) roots 2a + fand o + 2/
(b) Express f(x) in the form A(x + B)? + C, stating the values of the constants A, B and C.

3)

(c) Hence, or otherwise, show that the equation f(X) = —8 has no real roots.
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 16 marks)
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10 The points A and B have coordinates (2, 4) and (5, —2) respectively.
The point C divides AB in the ratio 1:2

(a) Find the coordinates of C.
(2)

The point D has coordinates (1, 1)
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(b) Show that DC is perpendicular to AB.
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(c) Find the equation of DC in the form py = x + ¢
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v
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‘t,a

)
The point E is such that DCE is a straight line and DC = CE.
(d) Find the coordinates of E.

(e) Calculate the area of quadrilateral ADBE.
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Question 10 continued

(Total for Question 10 is 13 marks)

( )

TOTAL FOR PAPER IS 100 MARKS
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