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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

y=1[3—2x]|

=V

Figure 1

Figure 1 shows a sketch of the graph with equation y = |3 - 2x|

Solve

|3—2x|=7+x
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(b) Solve

4" =100

giving your answer to 2 decimal places.
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r

5.

The table below shows corresponding values of x and y for y = log, 2x

The values of y are given to 2 decimal places as appropriate.

X 3 45 6
y 1.63 2 2.26

7.5 9
2.46 2.63

(a) Using the trapezium rule with all the values of y in the table, find an estimate for

9

log, 2x dx

Using your answer to part (a) and making your method clear, estimate

9

(b) (i) | log,(2x)" dx
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log,18x dx
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Figure 2

Figure 2 shows a sketch of part of the curve with equation y = f(x) where

f(x)=85in(%x)—3x+9 x>0

and x is measured in radians.
The point P, shown in Figure 2, is a local maximum point on the curve.
Using calculus and the sketch in Figure 2,

(a) find the x coordinate of P, giving your answer to 3 significant figures.

“4)
The curve crosses the x-axis at x = a, as shown in Figure 2.
Given that, to 3 decimal places, f(4) =4.274 and f(5)=-1.212
(b) explain why a must lie in the interval [4, 5]

1)

(c) Taking x, =35 as a first approximation to «, apply the Newton-Raphson method once
to f(x) to obtain a second approximation to a.

Show your method and give your answer to 3 significant figures.
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Question 6 continued
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7. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of
4 - 9x

writing each term in simplest form.

C))

1
A student uses this expansion with x = 5 to find an approximation for B

Using the answer to part (a) and without doing any calculations,

(b) state whether this approximation will be an overestimate or an underestimate of NE)
giving a brief reason for your answer.
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8. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
VA
>
0 R X
Figure 3
Figure 3 shows a sketch of part of a curve with equation
(x - 2) (x - 4)
=7 x>0
4 INE:
The region R, shown shaded in Figure 3, is bounded by the curve and the x-axis.
Find the exact area of R, writing your answer in the form a V2 + b, where g and b are
constants to be found.
(6)
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Question 8 continued
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Figure 4 Figure 5

Figure 4 shows a sketch of a Ferris wheel.

The height above the ground, Hm, of a passenger on the Ferris wheel, ¢ seconds after
the wheel starts turning, is modelled by the equation

H=|Asin(bt + 0)°|
where A, b and a are constants.
Figure 5 shows a sketch of the graph of H against ¢, for one revolution of the wheel.

Given that

» the maximum height of the passenger above the ground is 50m
» the passenger is 1 m above the ground when the wheel starts turning

» the wheel takes 720 seconds to complete one revolution

(a) find a complete equation for the model, giving the exact value of 4, the exact value
of b and the value of a to 3 significant figures.

(C))
(b) Explain why an equation of the form

H=|A4sin(bt + 0)°| +d

where d is a positive constant, would be a more appropriate model.

(1)

. /

VAUV SIHLNI 3LYM 10N 0g
‘DO NOT WRITE IN THIS AREA

B R RBRIREBIIR
mionNod

 vauysHiNiam

X
XXIRRIKIRARHIARARIARARHIRARARIRARARRRK.

N
XRRRRKK

200000ts oo oo tetets

o

KR

ORRKRXK

eoe

o
O
5

ORRRRK

LNEILIEM
: X

ORRRRK

SIH
%/S'li/

o%%
X

6502
DO NOTWRITEINTHIS AREA

 vay

%
XXX,
-




SR o \
2RIKS
40505050%0% e
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A Oo%
S
P05

XS

Pasetetetose

\RE
Wy

Sobol

XK

okoces
e2e%e%

L]
XA

<)

SRS
KA
AN
%%v&)‘..
=
S

o
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
SN XS 0%
CUBRL X NS
SSPNKS 150
& ALP
955 & Jo%et 09 93]
SRR 055
XX 5>
5% o0
PO ]
&5
O
o Vs 059

e
X

SPPPE
CRAIIXD
KRS
o30=le%
QB

- 3%
<5
o
%
X
:’:’03&
SRR SRR
KRS RS
KRR SRR
SRRIIE SRR
KR 2GRS
SRRREKS SRR
&5 35S
KRRRLK R8s
SRR SRS
2RI 250K
355 255
SIS I
LRI SRS
2GR 250K
<5 255K5
SRIRRKS KKK
SILREKS SRR
SR 20K
KERREK LRI
ILRIKS SR
SR S0
25 0L
SRIRRKS RHKKS
SRR SRR
R IR
120308 S8R
L
o
% v 2 L
-4
25 S QSONELS,
S OKS SSRELS
9% @ 1008 SIS
kS S
e >
X
<
9 298 D08, e o]
SRS Soswetet
00 %08 Do ]
IR LS
5 SIS
& ave
- ¥,
o .
<) ']
2SS oogadl
Sy &
SOOI QS
eSS 05 g,
090 —=J0So B oo wolel

XX
20058
(03
5o
620

¢
%
"
\l
AN
(oted
2R

>4
53

o
XX

<
<
L
b
o
&

S5,
SIS KLGEL
&%
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
%ﬁ%&‘ &%ﬁ%& 1 1
LXK KHLLR (TOtal for Questlon 9 is S marks)
R Sotetotote!
SRR KRS
Setetee SRRLLRS

23
(. Turn over »



00
000
o2
o2
& 5
00. «0
s
00 e
%0‘
%
X% 3
.222. oo
323::33:322
- «&.&.&
)
> 2233‘
pro%
X 2) %
5
8x : 3
2
y ) 1)
d b ( <5 o0
c ’:: 00:::::
0.0 00.«‘.00
efin B 3 ) =
d + @3 0:::: 223:223:33
i 243 ::::::::::
i + 2
00.» 0000.0%«
n A ::3&:::::
. — <K »0.0«
tio = 5 zz:::::§§§
c 4 ‘9» »0:.00.«
X 0.00 »000.«0
n f( < 55 z::::’::::
fu < * & <
he b 0333:33:22 222‘»’32
. »&.&.» X% o
T ; nd 0<
»0.04 »q‘.'«
0. ou % »0’.,.%0
- o‘f »O,MA&.
1 | 2 fi : :::::.-1*:.
£ be ... ::2*;132::
00‘?.0‘»
d to 2 =
. 00.'0
n ts X -
F t an 6 — oS
(a) tha nst: 1
0 =
w c )
(6] e X
h r
S a by g
(b) dB ed
an fin
A de
re is
he g1 o
w n g
10
nct e of .
e ng fg
Th ra f J
the ©
(¥
e g
Stat ran
(
© dth
Fin

24



255

0% %
GRRR
o203
IR
35

65%0%%
29
KL
2RI
RS

09090902090 %%%%
:.000.
X

S5,
2R

o
%%

RRRRX,

28
betete!

0% %
GRR QR
Stotetotetetotets!
Sateteseseseseseteteteteses

RIS

D osesetetetetes

036%%%

o%
Q@
d

R

%%

oo 7 &

W B CEN
RIS

KR IKRKIRERLKIKKL

X
9%
000

X KKK

050%% % % % %%

SIS
O0RRRRRII
2558
SRLERRRS

X XK KX

XX

KRS
SRR

090%%0%%
XX

XX
X RREIKRERIKRKRL

5005

o205
RN,
RRLLLLLLLS
Sasasetetetototototes
LK

Dgaseceseesed
LS

o
oS

0%0% % % %0 %00 % % % %%
R

XHRHRHRXRXRLS

2
o

XX

NS

< >
oo
RS

0

Q

XX

&

293
RS
2950598
KW,
3RIERTRR
CRRRLRRK

S
$99.9.0.0.0.9.9,
KKK
XK KK
’0’0’:’0’00
X XKAKAXKX

X
O

050505 % % % % %%

SoSotetotete!
dootetotete!
28
o
2RLR

X
553
RRXX

oS
0%
255
posose:
R

33
35
X5

S
KKK

SRKK
e
0020002020200 %% % %%
Sasasesesetotetetotototess
%
0RRKS

0%%% %% %%
SRR
XX
X
SIS

dogetedes
X
pasasesetetesototototoss

oo

%5

0202050 % % %%
3%500
bodetotels!

o5
O
XX
&

2L

%!
28
QIR
2%
oo
P%62e%!

X
X

SSodel
oo
0%}
ee%

...0..0.000000
XK
X XK
25055
XOKKAKKH

%

35

%
L
L
QL

%
0!
o
5

385
RS
KKK

S

¥

R
ol
1008
A s
3%
55

e
%

Q

0
0%
KK
=N
R
3
o2

X XK

QA
PSoseteteses
0%% o)
o e
00593

020200

o%

X

0.
0

55

%

XXX
5%
35

%%
XX

X

XX
B

09

%
%

02

%!
098

2

%!

9%
S0
0'0
0.0

X
’0.0.0.0000
SR
REKK
X XK
XK

096%%
<
%%

X

OO
oS

0!

000

0t

¢
3!
255

8
&
0203
Do%ed
XX
%!

%S
0
6%

O
RIS
RS RRRRS
Weodetotetetotetotet
QIIEIEKKK
HRHRRRRRLS:

<0
o

06K
ofogetels
=
A0S,
KL
RRXKS

%
X

prece
%
KRR

(3

0%
2888

X
e

0%
XL

6
X
%
%2
A
r
%
oo’

K
e
S
Kosotl
X X
XK

X
2092058
% &
K
eIt
%%

%%
X

9

X X

04’;:
e

%
o2’

r

Question 10 continued

25

Turn over »



r

Question 10 continued

0%

CRIIRXKKK

o%
KRIKRKARKARARAKAKRH

CRIIIIILLLLRIS
RRRELKS

I
QIRREIRKKEIHIEL
:.0.0.000

O
O

3
059

XX

55

&
X
%
2
o

<
%
4%
O
L
olotels

09 %
e
X)

XX
XXX

XX

0%
>%
bootesess

hogotess

R
X
XX
0%

O
XX

%

&S

%
oS
%S
20K
09

oY
<
XX
o5

X

éf’

208
ZRRLS

258
258
XL

00

20
o%
%

000

‘0
XK

<5

X
K

00

bt
S

S
&

XX
X

5

X
X
%
o9e%
%%
X

%
X
20%

%
o

XX
K

K

%!
o8
258

5

<5

X
<
R

X
%

XX
X

X

%3

S

oo

000

<5

2
o

000,

<5

%S
%S

S

X

%3

X

oS

XK
%5

o

o%
ol

S

K

QL
SRS

XX
ofe%0%e;

RS
RRRK

:%%%%
X
%
KR
XL

K
&

000

%

020

¢
X
25
bt

09

000

5

o5
ol
XX

<5

5
2%
K
258
KRRKK

3RS

XK
St %ot
RIRLRKS

OO
IIABK
S teotetetoteds
X XK
X KRR
doSotededs

0
KRRKKS
<

O

X XK KKK
XX

000
%
355
X KK
SRR,

K
<

RS

X

ZRRLZRLRRLRELS

o

26

KRR
Sootetotelte!
SoSotetotelel
KKK
KL
doeteee!

2555
5
%5

(OOARS
2K
RS
R

%
XL

O
RORKRK

1 Retetotetete!
Wotetetetotetete!
5 S02000%e %0000
dSoteleteotetetetotete!
KGR IKIRRKRRX

950

9%
X X
Y7

$%%

QOO
RIS
RRRILLRAILS
3RRLRIS

88
OIS

$0e%%

0900000002000 %000 %% 0.% 0%
X

00000200000 %0 %0009 %
O ORIRIRIRKS

X
b

dototetototetotetetotetotetotet
58K,

XK IIRER IR R KIIKKKK

<

QIR IIKR KRR
o5

09020000000 00000000000

19%%
2505050598
X

OIIIIAAAAAA
XX

%S

020!

::::::00000000000
RS
XS

O X

<>
5
>
.V
KK,

R
%

%
S

o0

0%
de3e%

%
dop-<lo%%
Jo% o!o’p:o

O 00000~
X X

%
5

K
HRRRRLLLLKS
258

%!
L
002!

%
5%

X
KL
<

<X

0SS
0%6%%%
690%6%%%
096%%%
’*&%ﬁ%
'COO0S

¢
5%
Sodeses
K%
KKK

9%
X X
5

XK
RKKL
Sotetototet
3SR
S Sotetete!

X

e

bo%es
bates
35

3585
%5

RHLKS
205059598

RHLRKS

SRR

XIS
S
S S
BILLLL

%S
oS %
QX
%0 %%
05050595

X RKIEKIKKXRL

e e v ¢
ORI IHIRLRIIAS

000000
ORI

XK RKKIKKRKL
RIS

000
RRES
QIR

KK IRK KRR
KKK

X X
XL

%%

R

X

bt

3R
<
5K

&



SR o \
2RIKS
40505050%0% e
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A Oo%
S
P05

XS

Pasetetetose

\RE
Wy

Sobol

XK

okoces
e2e%e%

L]
XA

<)

SRS
KA
AN
%%v&)‘..
=
S

o
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
SN XS 0%
CUBRL X NS
SSPNKS 150
& ALP
955 & Jo%et 09 93]
SRR 055
XX 5>
5% o0
PO ]
&5
O
o Vs 059

e
X

SPPPE
CRAIIXD
KRS
o30=le%
QB

- 3%
<5
o
%
X
:’:’03&
SRR SRR
KRS RS
KRR SRR
SRRIIE SRR
KR 2GRS
SRRREKS SRR
&5 35S
KRRRLK R8s
SRR SRS
2RI 250K
355 255
SIS I
LRI SRS
2GR 250K
<5 255K5
SRIRRKS KKK
SILREKS SRR
SR 20K
KERREK LRI
ILRIKS SR
SR S0
25 0L
SRIRRKS RHKKS
SRR SRR
R IR
120308 S8R
L
o
% v 2 L
-4
25 S QSONELS,
S OKS SSRELS
9% @ 1008 SIS
kS S
e >
X
<
9 298 D08, e o]
SRS Soswetet
00 %08 Do ]
IR LS
5 SIS
& ave
- ¥,
o .
<) ']
2SS oogadl
Sy &
SOOI QS
eSS 05 g,
090 —=J0So B oo wolel

XX
20058
(03
5o
620

¢
%
"
\l
AN
(oted
2R

>4
53

o
XX

<
<
L
b
o
&

SO
SIS KLGEL
&%
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
%ﬁ%&‘ &%ﬁ%& 1 1
LXK KHLLR (Total for Questlon 10 1S 8 markS)
Setetee SRRLLRS

(. Turn over »



258 25235555
r N BB B
R 2RIK
RRELL SRELEEL
SRRBEE KKK
SR S8
QRKEKK REHIKK
: L8R K38,
11. Prove, using algebra, that TS S
R e Setotetel
KHHRRR KELXRRK
2 +5 AR KXKKK
nn SERRKEL KKK
SRELLLS IS
SREXXKS 3K
o
. %, e
is even for all n e N, C £
=
SIS
LILLSS
O
LI
RS SIS
3 K
35 oo
SR
D%l 20 '
SO SRIDYe % %
ST o 059
XRS5 SLXK
RS SRR
35 R
UK KKK
potote R o otototote
XRS5 S
355 K
UK KKK
fosote TR ototototets
fototo R o otototote
XRS5 S
355 K
WX KKEK,
UK KKK
potote R ototototote
XRS5 KL
355 e Sootete!
SRXR KR,
LR KR,
5SS
355 K
LR KK
0K RIKKK
255 RRIK
SR
RS
DeSototetels
S5
KK
S
SXILS
oo
KB
%
bogerd
&
5
o%% <X
MRS
HKHRRKR <X
GRS S
SRKKXKS SEKXKEL
QKRKKKK KKK
LIRS SRS
SRR IR
SR B
KRR SRR
LRKEKL LEKIKK
SRR IR
SR S8
KRIRRL SRR
QRKHKL LIHKKK
QI LIKK
S S8
KRR SRR
QRKKKL LEKIKK
SR LIKK
SRILRRE LILRRS
QIR SRRREL
SRR SRR
LRI LILKK
2GR 2L
KRIRRL
KRR
SRS
PO % %%
POt —~aet
9%
S
pote-ate?
SSETRS,
SLLLS
5
2
k5
f»
-
2R
53555
SR
SRXLXKS
Basesesetels
Dosasesetess
SRS
SRR
SRR
Doaseseess
SR
SRR
L y SR
DSetotelel

28



X

X KKK KK KKK
KKK II KK
SRR

09090555
ey

KK
ool
QKK
ool
0K
305

o%
X
2%
O

Datetetetetototetototototes
HILLLRRRS

Satatatetetotetotobobotobotel
%S

QRRGRIKIKRIRIRRKIKIKR K
X

SLIRKLLLIKKILKIE

S Sototetotetotetetotetotetetotetotet

IO ateteteteteteteteteteteteotete!
%6200}

0505075 % % %6 %0 % %% % % % % % %%
dotodel

K

255

e’

%%

o
)

X
&
K
St
50%%

4

]
)

%

KKK,
% (‘:»

X
SRR

RLK
CXXRS
o
53
'

SPPPE
CRAIIXD
KRS
580t
QB

bt
Pototototetetodet

oo sesetetetetete%s
R RIRIRIRES
LRRZRLRLRLRLS

9%
K
%

35
S
8
35
35
%5

XX XX
XXX

KD
0XTRK

ook '
CXRHHSS

e K
"::::::00:.::"% 3
CRRRIKRKRKKRKK
RRRLLLLLSS
SSRRRLLRRRIN

oo
oS
o¢
08
o
55

LR g 93

bt
55

35
SIS

XRKIKKRL
CRRRRKIKR K

1900002090094 %%
0902676265265 % %%

X

05059595

o%%

X RKIKRKRKL
o%

X

O
X

%!

K
XL

o0

%

55
258
R

s
A
0%,

(0
0%0%0%%
"
ol

d0%e%

RER

Ladotozess:
e2e%e%

(OO
KKK
8
‘RARE
&
(3
RRKR

X

OO
2098

S]
19

IR
56%%!

<
X

=
X

-
o%

e
Yomg
X

%5

i
XX

00

4
XX

o

9,
Lo
%!

o

<}
06’)
<R

R
8RS

0RXXRKK

pogosetetetetes

00

35

X
K

OO
deodetetetes

o5

o
3%
<

o5
o%

o96%%
botetes
30X

‘:.0.0000
SR
%

XX
XX

X

X

<55
XX

%5

XL
X
<X
<5

o%%

X
O

XX
o

oS

X5
XX

0
0
6%

5

5

5

¢
X
o
55K
0

o
XX
X

odeletete%s

XX KK
QIR
XXHKXKH

5

<
<
s
X

%

00

(0 0.0,
e
Aokt
BXXSS
0.0’0.0

o2

3

=

<
. 1

02

<
o
RS

g

%%

%
X

0%

%
)
X

0

XX

o2

N4l
%
XX

Pt

%
XX

ol

<
5%
b

6%
<J

»

XX
337
X

X
o

0%

&

C
%

X
TG
FES

5K

0>
s
»
A
%
RS

o
&
%

2

]
o
XX

XX

o2

o
.

o2

.

¢
(e
%
25

%!

25
e
w

o%
o%

(%
"
\l
AN
o
R

OO

ddetetedotetedetes
‘o
:DON
RRRRLRLRS

000

XX
O

o
XX
XX

5

%%

X

XXX
XX
0%

000

X
XX

%!

%
X

%5

0o

05

%%

6
o2

000

00

oS

0933

<

000,
X
25

<5

000

%!
o
020

%5

odetetelotels
X KKK XKL
QIR
555?
OKAKAKAKH

7

%
X
XX
O
X

XL

XX
XX

000

oS

oS

%

Question 11 continued

(Total for Question 11 is 4 marks)

Turn over »



00
000
o8
o8
& 5
00. «0
0»0.“0.0
00 “
8
35
oo S
) 3353&0:2%
3
«».00&»
::::::::::’
0«00.0
«00.00
0»0.
55
pross
3x )
€ k (3
> +
4k
)= ! x) nt,
fx )g( of
+3 ary
y x ion
b 8 ti 5
ed 2 - sta ’:z ..3335
n .:‘::::'*z
efi 12x ne i
d ( to ozttt 223:223:23
0.00 »%w’.w
. S t — S 0%» 000.»0.«
1 : a 0333322 :::3:23:::
f an X le : 5 :::::::::z
n t ’ t 00.00 0»0.00.»
o s £ , a .;.::;:: ::::::::::
ti on d S .‘.33:22 2223:33:22
c n a 3 % :::w’
n u h % »0.» 0»0::::::
[S] fo ) .:0‘000 0»’.%%
. 0.00.» K «»
¢ fu itiv e X .:§§§§§ §; i
1 X% 5
T s :g&:,..::: 3
_ po to -
12 2 ion y k.
is t ti ion f 3
k ha ne to © %
e t fu 2 s .
her ow a equ alu gi:o'
. &
\% Sh 1S ith \%
it e
(a) (x) W ibl
g S SS
v 0
re u p
e c f
h e [0)
w th e
at ang
th r
n he
ive t
v d
G) fin
J

30



SR o \
2RIKS
40505050%0% e
S0RLRL QLR
KKK 25K
2R 2R
2RI 3RS
%5
SRGLLRS $XRRIKS u i i u
SRR 230K 1 1
2R 2R
KRR SRR
SRLLLLS S

000
2K
ol
A Oo%
S
P05

XS

Pasetetetose

\RE
Wy

Sobol

XK

okoces
e2e%e%

L]
XA

<)

SRS
KA
AN
%%v&)‘..
=
S

o
" =
RIIARRS
LR
dosaseseses
IR
GRS
KRR
LR
L
KRR
LR
LIS
KRR
SRR
LIS
KRR
S0RLRL
SRR
L
KRR
SRLRL
SRR
LS
RAILRL
SKIGRR
05 e 00 5
SN XS 0%
CUBRL X NS
SSPNKS 150
& ALP
955 & Jo%et 09 93]
SRR 055
XX 5>
5% o0
PO ]
&5
O
o Vs 059

e
X

SPPPE
CRAIIXD
KRS
o30=le%
QB

- 3%
<5
o
%
X
:’:’03&
SRR SRR
KRS RS
KRR SRR
SRRIIE SRR
KR 2GRS
SRRREKS SRR
&5 35S
KRRRLK R8s
SRR SRS
2RI 250K
355 255
SIS I
LRI SRS
2GR 250K
<5 255K5
SRIRRKS KKK
SILREKS SRR
SR 20K
KERREK LRI
ILRIKS SR
SR S0
25 0L
SRIRRKS RHKKS
SRR SRR
R IR
120308 S8R
L
o
% v 2 L
-4
25 S QSONELS,
S OKS SSRELS
9% @ 1008 SIS
kS S
e >
X
<
9 298 D08, e o]
SRS Soswetet
00 %08 Do ]
IR LS
5 SIS
& ave
- ¥,
o .
<) ']
2SS oogadl
Sy &
SOOI QS
eSS 05 g,
090 —=J0So B oo wolel

XX
20058
(03
5o
620

¢
%
"
\l
AN
(oted
2R

>4
53

o
XX

<
<
L
b
o
&

SO
SIS KLGEL
&%
KATRS bose, & ot
% Fale%e! LS,
35 20! SRS
SRS SRS
00 ot bo%e! &%
% Sl
KIBLKL SRIKEK
Sototetels QKKK
e Setoteel dletodes
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
%ﬁ%&‘ &%ﬁ%& 1 1
LXK KHLLR (Total for Questlon 12 1S 6 markS)
Setetee SRRLLRS

31
(. Turn over »



r

13.

Relative to a fixed origin O

* the point 4 has position vector 4i— 3j + 5k
» the point B has position vector 4j + 6k
* the point C has position vector —16i + pj + 10k

where p is a constant.
Given that 4, B and C lie on a straight line,

(a) find the value of p.

— —>
The line segment OB is extended to a point D so that CD is parallel to OA4

__>
(b) Find ‘OD , writing your answer as a fully simplified surd.

(&)

(&)
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Question 13 continued
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14.

(a) Express in partial fractions.

(2x — )(x + 1)

3)
When chemical 4 and chemical B are mixed, oxygen is produced.
A scientist mixed these two chemicals and measured the total volume of oxygen
produced over a period of time.
The total volume of oxygen produced, ¥'m’, ¢ hours after the chemicals were mixed, is
modelled by the differential equation
dv K14
—_— = V=0 t>k
de Q=D+
where £ is a constant.
Given that exactly 2 hours after the chemicals were mixed, a total volume of 3m’ of
oxygen had been produced,
(b) solve the differential equation to show that
IO
I CES))
3)
The scientist noticed that
» there was a time delay between the chemicals being mixed and oxygen
being produced
» there was a limit to the total volume of oxygen produced
Deduce from the model
(c) (1) the time delay giving your answer in minutes,
(ii) the limit giving your answer in m’
(2)
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Question 14 continued
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

2%
- :s A

[P
R

Given that the first three terms of a geometric series are
12cos @ 5+ 2sinf and 6tan6
(a) show that

4sin*f—52sinf+25=0

3)
Given that @ is an obtuse angle measured in radians,
(b) solve the equation in part (a) to find the exact value of 6
(2)
(c) show that the sum to infinity of the series can be expressed in the form
k(1-+3)
where £ is a constant to be found.
)
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Question 15 continued
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16.

VA

=V

Figure 6

Figure 6 shows a sketch of the curve C with parametric equations

x=2tant+ 1 y=2sec’t+3 -

&N
N
N

Wy

T
The line / is the normal to C at the point P where = 7

(a) Using parametric differentiation, show that an equation for / is

(b) Show that all points on C satisfy the equation
1 2
=—((x—-1)+5
y=5 &0
The straight line with equation

y=-gx +k where £ is a constant

intersects C at two distinct points.

(c) Find the range of possible values for £.

(6))

2

C))

44
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Question 16 continued
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