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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
(a) Find the values of x that satisfy

(1) 2x-10<3(5-x)

(i) x*—11x+24 <0

(b) Hence find the values of x that satisfy both

2x—10<3(5-x) and x*—11x+24 <0
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3
f(x)=x3—5x2+;—4 x>0
(a) Find ' (x).
(2)
Given that £(0.5) = 0.875 and f(0.6) = —0.584

(b) explain why the equation f(x) = 0 has a root in the interval [0.5, 0.6]
1)

Given that this root is a and using 0.5 as a first approximation to o

(c) apply the Newton-Raphson method once to f(x) to find a second approximation to a.
Give your answer to 3 decimal places.
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VA

. >
06 O 0.9 X
Figure 1
Figure 1 shows a sketch of part of the curve with equation y = f(x).
The table shows corresponding values of x and y for this curve
between x = —0.6 and x = 0.9
X —0.6 —0.3 0 0.3 0.6 0.9
y 1.811 2342 1 2718 | 2.941 3.011 2.944
(a) Use the trapezium rule, with all the values of y in the table, to find an estimate for
0.9
j f(x)dx
-0.6
Give your answer to 3 significant figures.
3)
(b) State whether the answer to part (a) is an underestimate or overestimate of
0.9
J' £(x) dx
—0.6
justifying your answer.
(1)
(c) Using the answer to part (a), find an estimate for
0.9
J (8 - 2f(x)) dx
-0.6
3)
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Question 3 continued
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fx)=px*-Tx*-x+gq
where p and ¢ are constants.
Given that (2x + 1) is a factor of f(x)

(a) show that

8¢ —p=10

Given that (x — 1) is also a factor of f(x)

(b) find the value of p and the value of g.

2
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5.

Given that 0 is small and in radians, use the small angle approximations to find an
approximate value of

cos96 —1
Osind
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6.

The curve C has equation

where a and b are constants.

(a) Find, in terms of @ and b,

W
(i) i
(1) )

Given that

* the point P E,E lies on C
2°2

y=ax*+bx*+12x+2

(b) find the value of @ and the value of .

(c) Show that P is a point of inflection.

(©)
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7. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Show that

_ (x-3)
lim Téx = p\/E + Q\/§

ox—0 x2

x=2

where p and ¢ are constants to be found.
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8.

Lina has started a business selling candles.
In the first week of trading, Lina sold 150 candles.

In a model for future trading, Lina predicts that the number of candles sold each week
will increase by a fixed number, d, so that

* 150 + d candles will be sold in week 2
* 150 + 2d candles will be sold in week 3
and so on.

(a) Use the model with d = 10 to find

(1) the number of candles sold in week 30
(i1) the total number of candles sold in the first 30 weeks of trading.

(C))

Lina must sell at least 15000 candles in the first year of trading to make a profit.
Given that Lina’s business does make a profit in the first year,

(b) find, according to the model, the smallest possible value of d.

2

(c) State a limitation of the model.

(0))

16
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Question 8 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

VA

Figure 2

In Figure 2

* the graph C| has equation y = ’7 — 3x‘

+ the curve C, has equation y = —2x*+ 14x — 19

« C, intersects C, at the points 4 and B

Given that C, meets the x-axis at the point D, as shown in Figure 2,

(a) find the x coordinate of D.
(b) Verify that the x coordinate of 4 is 2
(c) Using algebra and showing your working, find the coordinates of B.

The region R, shown shaded in Figure 2, is bounded by C| and C,

(d) Use algebraic integration to find the area of R.
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10. The circle C| has Cartesian equation

X*+y*=10x+k xeR yeR

where k is a constant.

The curve C, has parametric equations
x=t* y=2t teR

The curves C, and C, intersect at 4 distinct points.

Find the range of possible values for £, giving your answer in set notation.

(6)
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11. Prove, using algebra, that for all positive integers » that are not divisible by 3
n*—1

is divisible by 3

(C))
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Question 11 continued
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12.

VA
C
P
0 E
Figure 3
Figure 3 shows a sketch of the curve C with parametric equations
x=t’+t+4 y=03-12t+5 -5<t<5

d
(a) Find £ in terms of .
dx

Given that the point P lies on C such that the tangent to C at P is parallel to the x-axis,

(b) find the coordinates of P.

Given that this tangent meets C again at the point Q,

(c) find, using algebra, the coordinates of Q.

(2

2

(&)
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1 o
13. (a) Express sinx + 5 cosx in the form Rsin (x + o) where R and a are constants, s
T U\
R>0and0<a<> 9
5
o
Give the exact value of R and the value of « in radians to 3 decimal places. :~:g\
3) B
—'\
The temperature, 6°C, of the water in a fish tank during a particular day is modelled by %\
the equation s
;:\:(E‘.‘,,‘_\
6=26+sin (n_ - 8) + 1 cos (n_ - 8) 0<r<24 ?;;;;z;
3 2 3 ;"
where 7 is the number of hours after midnight. \\‘;7
Using the equation of the model and the answer to part (a),
(b) deduce the minimum temperature of the water during this day,
ey
(c) find the time of day when the minimum temperature occurs for the 3rd time.
Give your answer to the nearest minute.
(Solutions based entirely on calculator technology are not acceptable.)
3)
The following day the mean temperature of the water in the fish tank increased but the
variation in temperature remained the same.
(d) State how the model could be refined to take this into account.
1)
e
0

4N

R
<30S
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Question 13 continued
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r

14. The curve C has equation
V=" x>-1

(a) Find dy
dx

3

The point P with x coordinate p lies on C.
The line / is the tangent to C at P.

Given that / passes through the origin,
(b) show that x = p is a solution of the equation

X=2x¥+4x-2=0
3)
The iteration formula
2x 7 +2
Yot T x®+4
with x, = 0.5 is used to find an approximation for p.
(c) Use the iteration formula to find the value, to 4 decimal places, of
@ x,
(i) p
3)

(d) Hence find the gradient of /, giving your answer to 2 decimal places.

4y

36
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Question 14 continued
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15. (a) Find the values of the constants 4, B and C for which

u? B C
=4+ +
u* -1 u+l u-1
3)
(b) Use the substitution u= +/1+ ¢** to show that
S8 B ,
Ve de=k| ——du
1 u? —1
§1n3 4
where &, o and f are constants to be found.
(3)
(c) Using the answers from parts (a) and (b) and algebraic integration, show that
%lnS
Ji+e* dx=p+glnr
Lin3
3
where p, ¢ and r are rational numbers to be found.
“4)

40
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Question 15 continued

42

S 7 3 9 7 7 A 0 4 2 4 4

XRXXKS

R o
2
SR

<5
SRS,
5
LRl
SO
PO 100

S
FIKL
Do%scenr 058
xms
X S

00
’%‘1
L% %
%

QO
o

<\
00

Soteontetetet
X PN
LGN

SR IELELILS

boses
XS
b9%es

K
S e o a e te e tatatstetatotetytatetese
0K .

0%}
dotodetetoteds

<

KA AR IIK KA
O

33
X5
3
55

%

0
potele!
foteses
55
55

o%
3%
bo%s

20%



7

> %
0 ote ot totetoteotetoetetetete%
ZRLRRLRLRRLRLRRLRK

Y

AL
X
R

X
IR
IS
R

0% %
$%0%%
patesetetototeses
posete!
KK

AKX
0002000200202 %0 % %0 % %% :‘:

<X
5

RN

OO0
poRogelelelete
O
(LXK
SRR
LS,

%%

>

2
RS

<

58S

S
58

QR
pgeteteetete!
XX AN
%

.05
25

99200
RRKK

>

P505000%9
LR
]
ototese

<
% XX
RRRKX

%%
28
KX

X
535S
X8
CRLLKE

Question 15 continued

S 7 3 9 7 7 A 0 4 3 4 4

43

Turn over »



XHXRKL
4 ) B ootetoss

Question 15 continued 53555

=%
Do %es
pLosorores
SRLA

S906%%%¢
KRS
Boderlos
Y
prot & %8
PLogea iies
S

S

025978

RS
FIKL
Do%scenr 058
xms
Sy

B
T4
o% o%
o
QUKL
Sotava %

Sl
s

o
PR T &
NS

EEEEELEK,

(Total for Question 15 is 12 marks) 835

%
XX
KL

0
28
28
XK
20leed
deodetelele

TOTAL FOR PAPER IS 100 MARKS

S 7 3 9 7 7 A 0 4 4 4 4

<>
<
o0
%5

5
5%
0202

7
\_
00
dotodess
RS
XK
botes
oods

44



