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1. The point P(—4,5) lies on the continuous curve with equation y f . .x
Find the coordinates of the point to which P is mapped when the curve with

equation y fx is transformed to the curve with equation

(a) y 4f 2x

O

()

2

W (-4, 9 = /-4 4x3)
(=" _J

.

(—1;20)/
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Question 1 continued

SR Mm55

(TotalforQuestion 1 is 4 marks)
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2. fo el 3, 7
The equation f 0 has a single root a
(a) Show that « lies in the interval [1.1, 1.2]
(2)
The iterative formula
1 In7 3 X
X, 1 5
is used to find an approximate value for o
Starting with x1=1.1
(b) calculate, giving each answer to 4 decimal places,
(1) the value of x,
(i1) the value of a
| — 201.0-1 _ )
@ FCn) = e +3 (1) -F= -0.38<0
2 C1.2)=!
$G2)Fe +3(1-2) -F =0.66 >0
Sine £C1-1)<0 und §(12) 20  andF(2) s conti nuous
d lies in [1.1,12]
p -r
i =1.13k4
L
4
g o
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Question 2 continued
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(TotalforQuestion 2 is 5 marks)
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3. The curve C has equation

yx’ 2x* 5x 7
(a) Find dy giving the answer in simplest form.
& )
(b) Hence find the equation of the tangent to C at the point where x=2
Give the answer in the form y mx ¢, where m and c are integers.
(Solutions relying on calculator technology are not acceptable.)
3)

- 32%-4a +5

dat

® m= 30) -4(2)+5

= [2-8+5

=9
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Question 3 continued
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(TotalforQuestion 3 is 5 marks)
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4. The functions f and g are defined by
f 3x* 2 x 0

g X

(a) State the range of f

(b) Find gf 2

(c)Find * x

0y

2

2

@ [-2,00)

Since £C2)=10

§(F(D) = gli)) =41

6 »
7

€) y=5zn-i
J 1__4

Y (-4) =5~
J
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Question 4 continued
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Not to scale

Figure 1

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The graph shown in Figure 1 shows the flight path of a model helicopter.
The helicopter travels in a vertical plane above horizontal ground.

The helicopter

 starts its flight from the point on the ground represented by O
* lands on the ground at the point represented by A4

The height, y metres, of the helicopter above the ground has been plotted against the horizontal
distance, x metres, measured from O.

The flight path of the helicopter is modelled by the curve with parametric equations

2

x1000 S ylosin L 40
4

where ¢ seconds is the time after the helicopter starts its flight.

(a) Write down, according to the model, the maximum height of the helicopter above
the ground.

M

(b) Find, according to the model, the horizontal distance the helicopter has travelled
when it is 5Sm above the ground for the second time.

(C))

*P86176A01044*
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Question 5

N

continued

(A ch'ljht when Sin (_-JETT‘

Max height=10m

| |0$|n ") =5-

Hornzontal distance = = 1B0m_

(TotalforQuestion 5 is 5 marks)
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6. (a)Find

2

(&)

p>2

(b) Hence find, in simplest form, the exact value of the constant p for which

fn 15=2

En|FoH | =

(=Y
I S

T

y 4+1="]5e

-

iy 8
= |5 I

P

44

12

oo
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Question 6 continued

(TotalforQuestion 6 is 5 marks)
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Figure 2

Figure 2 shows a semicircle O4ABCO with centre O and radius 7 cm.

Given that

+ angle BOC is 6 radians

» the region R;, shown shaded in Figure 2, is bounded by the arc BC and the chord BC

* the region R,, also shown shaded in Figure 2, is bounded by the arc 4B and the
chord 4B

the area of R, is twice the area of R,

(a) show that @ satisfies the equation
psing Ogo 020 09

where p and ¢ are integers to be found.

C)
(b) Hence, taking 1.3 as a first approximation for 6, apply the Newton-Raphson method
once to obtain a second approximation for . Give the answer to 3 decimal places.
, 3)
— r .
@) Rrea R = _Le*ro-5in0)
- - g - -
— 2 { -g) -
=2

(iven R1=2@a;
08 -Sin@ =2 (—8 —-SnB)
39‘1‘&19—27[50

S p=l, g=3¢//

o
O
R
=
2
A
=
-y
hoens s
v
=
Sescee |
55 rofe
T
S
R
3
AT
R
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Question 7 continued

(b) £16Q) =(0sB+3

£ (LD=-1.41%
FC1LD=~N3 2635
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Question 7 continued
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8. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
3

(a) Express lim "~ xe’dx asan integral.
1)
(b) Hence show that
lims: o |j xe*ox 0 4e® 0B
x00
where 4 and B are constants to be found.
C)
3 28 _
(a) |im5, >0, ., 8 Sa= J ne Tda
0
v 2% . 2%
GQ) - Ae - ] =
v,
v 24 d - 2% I 27

EYaIM“%_-{'m Oto3:

— ‘ : ‘ '_/' I\)
'\Ie —'E_e 0—‘_4-'_/

18
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Question 8 continued

(TotalforQuestion 8 is 5 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Show that
cos 9 Osing0cbecod Osecod kcot20 o0 -0 ,0
where £ is an integer to be found.
3)
(b) Hence solve, for 90 <x<90 , the equation
5 cosx sinx cosecx secx 4cosec2x
Give each answer, in degrees, to one decimal place.
)

(&) Lett+ : ((os6+Sn8) C(scO- Sec &)

= ((QS&"PSMQ )f | I
SinG (08

N

(0s " @-Sn 6

_ s _ act(20)
-

SnGsG zSnQo

K=2

(b)) Solutians : '

N=13.3 ora3

. 133,31F -76.3 -58.3

20
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Question 9 continued

(TotalforQuestion 9 is 8 marks)
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10.

=V

Figure 3

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Figure 3 shows a sketch of part of the curve C with equation

Tx
N
The point P lies on C and has x coordinate 2
The line /, also shown in Figure 3, is the normal to C at P.

(a) Use calculus to find an equation for /.

Give the answer in the form ax by ¢ 0, where a, b and ¢ are integers.
)
The line / intersects the y-axis at the point Q.
(b) Write down the exact y coordinate of Q.
1)
The region R, shown shaded in Figure 3, is bounded by C, / and the y-axis.
(c) Use algebraic integration to find the exact area of R.
)

24
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Questi(:n 10 continued
[A) AtA=2 y=7x2 _ 4 _1§ _.p
© 3+ le
i L AN/ 244 =7 3
gdg_ = H3a44) "+ (-2)(32°44) (62)
r R
X =-- =2)
2 = -
32x+!4g -13=0
(b) A=0 . I4y=113-r y=13
Y
(c) 2 |
= [T -t6,4m3 - _F_ \y
Jo = FU U B )
't = 16
. = Caml! e + r— -
I g TE [y = eI
= j!ﬁ _\, = | L
3‘6" = 3
*P8H176A02544*  rneer



r N

Question 10 continued
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Question 10 continued

(TotalforQuestion10 is 11 marks)
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11.

28

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

o
(a) Express 4cosx—13sin i the form Rcosld 0% -wheer > oando < o < 2

Give the exact value of R and give the value of a, in radians, to 3 decimal places.

(&)

The demand for electricity, D gigawatts (GW), in the UK on a particular day, is
modelled by the equation

p 304cos ot 0213sin 1o 0<1<24

where ¢ is the number of hours after midnight.

Use the equation of the model and the answer to part (a), to answer parts (b) and (c).

(b) (1) Deduce the minimum demand for electricity during this day.

(i1) Find the time of the day when this minimum demand occurs.

“4)
At 3 pm on this day, the demand for electricity is increasing at a rate of kK GW per hour.
(c) Find the value of the constant &, giving the answer to 3 significant figures.
3)
(d) Give a reason why it would not be sensible to use the same equation to model the
demand for electricity in the UK on every day of the year.
1

- T _ 2 :
@) K= [42+C13)"= | |85

hes ’ ‘ 79:.—

) TR 1o
ol = |.aF2 ,
7

*P86176A02844*

VIUVSIHINIILIYM 10N O VIUVYSIHINIFLITYM 10N-00

VIUV STHL NI 3LI4MIONOd



e

‘ Question 11

N

continued

185 =~ 16-4 GIN

2 | (b)) Minimam = 30-R=30-

in | en S /Kt t024t) = -1

\‘ 'l

|.2

THE

30

o at y
% .
: —— =
%
-

s - Isp@‘-_,_ 1 72)
R (e /

-/

\o

dD ~y -256l..x (—0.FH)

dT

K 234F.

~: g

z
E
Z
038 608
< H
=
B il
s
ey
S

+ k=219

J

*P86176A02944*

29
Turn over »



r N

continued

11
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Question 11 continued
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12. (a) Sketch the graph with equation

y |px 4]

where p and ¢ are positive constants.

State, on your sketch, the coordinates of all points where the graph meets or cuts the
coordinate axes.

(&)

The curve C has equation

where £ is a positive constant.
Given that C intersects the graph with equationy | px ¢ at 3 distinct points,

(b) find, in terms of p and g, the range of values of £.
“)

(@ \ -Shaped graph wilh Vertex at ( q O)
—F 2
Interapts axes at CO,g.)"'”d(-% ,0)

AY
%

A\
*P86176A03244* oo
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Question 12 continued

(b) Rarﬂe of K :

o
A
=y hnt®

(TotalforQuestion 12 is 7 marks)
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13. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The 3rd, 4th and 5th terms of a geometric sequence are sin 6, V2cos6 and \3cotd
respectively, where 6 is a constant, 0 0 g 0 2

(a) Find the exact value of the common ratio of this sequence.

(C))

(b) Hence find, in simplest form, the exact value of the sum of the first 3 terms of
the sequence.

~

@) r= J_ =I_Q§L_J5_(£-) "
Siné -

m

Q=Ti+T+B =L +L L
12 a5 2

=
|
(
o

%f

1 //

34
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Question 13 continued

(TotalforQuestion 13 is 7 marks)
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14 In this question you must show all stages of your working. S
Solutions relying entirely on calculator technology are not acceptable. s

g

The concentration of a chemical in a lake is being monitored. ff;z’?
The concentration, x mg L,of the chemical in the lake, ¢ hours after monitoring began, 3
is modelled by the differential equation : s
ot

d, S

a_ X A t t O ’ E:

t e

where 4 is a positive constant. ;-.
Given that ﬁ
B

. Initially x=0.3

« x=21 when =4

(a) find the particular solution of the differential equation, giving the answer in
the form x fz.

3
Use the model to answer parts (b) and (c¢).
(b) Find, to 3 significant figures, the maximum concentration of the chemical in the lake.
3)
When =T, the concentration of the chemical in the lake is 0.1 mg ~'L
(c) Find the value of 7, giving the answer to 3 significant figures.
3)

@ \ dn —A-t
L dt

n

%5 S
>\ X
Sy
et

2
SRS
/ ':j,

o v
b=
oo |
55 rofe
hose -

AT
R -

- _ 2
3 S
oAb -4y =
e L"e i l:_Ul
m

0.3=C
M
1=0.3p *
. J

38
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~Using =21 when =4
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Question 14

N

continued °

E*-o.2¥2¢- 2.1992 =0

Use quadratic formuly

£= 64242 T 6124274 4(2.1972)

b

40
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Question 14 continued
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15. A student attempts to answer the following question:

Given that

a2 b* & a,b,c a b

use algebra to prove by contradiction that a and b cannot both be odd.

The student starts the proof with:

Assume that a and b are both odd so that
a?2m 1 and b 2n 1 where

The start of the student’s proof is reprinted below.
Use detailed algebraic reasoning to complete the proof.

(You may assume without proof that if K is even then k ig even, where k €[])
4
Assume that a and b are both odd so that

a2mland b2n 1 where mn mn

Assume. a and b are Odd |
a =am+| b=2n+tl

Whee m.n EN
4 b Comt) 4 Gort )

("= '-.lmq'-! l!md:blﬁn"q-itm |
= 4 (mi4mtn®4n)+2

2 2z 2
c =2Cam+2m+2n 42n+1)

.~ c%1s even
C=2r

42
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Question

N

continued

§(m™F mEn*n) +2= 4r?

2= 4Cr=m=m-n-n)

RHS s X4 buw-LHS 15 X2

J
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Question

15

N

continued

(Total for Question 15 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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