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1. (a) Use Simpson’s rule with 4 intervals to find an estimate for

2

2

esin x dx

Give your answer to 3 significant figures.

2
Given that | €™ dx = 3.855 to 4 significant figures,

(b) comment on the accuracy of your answer to part (a).
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( )
2. The vertical height, # m, above horizontal ground, of a passenger on a fairground ride,
t seconds after the ride starts, where ¢ < 5, is modelled by the differential equation
2
ﬁ%-zt%uh:ﬁ 1)
dr dr
(a) Given that = e¢", show that
@) td_h = dn
dr dx
2 2
' 4)
(b) Hence show that the transformation 7 = e* transforms equation (I) into the equation
2
—’j BTGy
dx dx
1)
(c) Hence show that
1
h=At+Bt’ + =1
2
where 4 and B are constants.
(6)
. dh
Given that when =1, A = 2.5 and when ¢ = 2, o =-1
(d) determine the height of the passenger above the ground 5 seconds after the start of
the ride.
3)
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( )
3. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
YA
—_0 &
Figure 1
2
Figure 1 shows a sketch of the curve with equation y = S
and the line with equation y =5 — 4x [ + 6]
Use algebra to determine the values of x for which
2
x —2x-24 —5_ay
|x+q
(7
.

K
<

X, Y
38388

2000

%

QRS

%

R

OmC .



35
35

bo%ees
basesesss

o%
3
3
ol

%
XX

%
o%
o%
XX
O
o%
%

< g
KPTES
SRS
o aes
O - o0
RS
SRLEE
bosessseses
K3
SRR
besesesees
K3
SRLLE
Sesesesetes
K3
SRRLEE
Sasesesees
KRR
HLXHKIKL
SRRLXKS
SRXLLS
SRRXKS
4050505050
SRRLES

o2
XX
55
%

%
QLR
KR

o
55
29595958,

Soreotes

KN

SRR
betee!

0%

o
X
X

096909:9:9:%%
s
0000::00

KK
QL
%!
p9eS

< O
URKKL 3
KK

3626502

25

QRIS

GRRRR
<X

S tetotetete!

35

<
QKL
096%0%6 %% %%

150707050050 % %
X%
S
55
KRS

X
296%%
0902090290 %.% %%

KK
9%
3L
SLRRR
boseseses
SRRRRES

o20%
4 ]
3Q>
00
%%

Q>
X
o)
2

5%
0%

v
S
%

0% % %% %%
18NS
il G <Y o
v%&

A
KKK
RS

v<
3
KL

RHXRR

oY% % %%
KKK
‘00?

%

<

é%é:
5

L
o0

%5
XX

0002000200000 %0 0 %0 %
%%

05050%% % % % %%
Stotetotetetotets!

X KKK KK KK
doodetotetetotetotet
RIS

o
SR
<X
RS
XK
b99%s

%%

o%
X
X
X
O

X
%%
q&

<

5%
5

5

OO
@%%?»,
%ﬁ? ook

0000000,

<
&

e

O
Satatetetotetotototetels

%

%0000 %%
pe%8%%
N

potasetetotetetes
BRaae oty
LS
g
/4
SRS,
LS

<
00
2555
o%0%e!
2L
%!
290

SORRLS
pteteetetotetetet
QIR
St otetetete!
RRLRLRLKS

XS
35
5

0>
et s o totetetede!
oo toetetetotetets!
OO
oSotetetotetetototets!
oSotetetotetetototetets
SSIRLKS

2
200
XXX
%)

SRS
4“?

0:00000000

BaSasesesesereseteteteet

KK

28R

258

G055
ZRRRRLRLRS:

09020900090 0.900. 09,99
o0

%
QIR

OO
SRS
oo

2555

boseseses
KK

O 00000,
) hoes
XX
<X
Qp

X

IIIIIIIIIK
R IRRRLRRLLS
\

%%
XX

Question 3 continued

9

Turn over »



e [ R e e S 04 %% %%
QURARRKKL 90 90%%%

050%% %% 0%0%% %%

RRBRL KL

SIS K

i i LIRS KL
uestion 5> continue SRR LKL
SIS 5K

(9% o%

Batoteostoto R Setoto%et

Dessseos ot eote%et

<
o
020
ot
o2
S

9
03,
R

DeseTe%etose’
Jogs:ee 60!
g
<l
XDEXK
LA

<

6

R

e
e

03X
e
5]
MR
oded
KK

3
ZRIRRLK

XX
58

<X
L

L
praval

¢
58
TR

Oe%

i

O

%
o v
S

8

%
00

%
be%

¢
ote%
M
o
oS

batetetets
X
b8 v
XK
%

S050%9
22
<
S

e b |
X

9%
&

<
o

o
S

%%
CREIKAL

K
XXX
25
R
0%0%

%050

<
X
35
S
bo%es
55

RIRILLKKKIKK,

X2
o
%
0%
bt

555
o0 %%
0%
o2 %%
<5
betetet

XX
K

%!
<
9
<
O%
bt

X
o

%
o2

QEKL
25

X
0o
o2

<
3
0
X
5
5
00

%
X

o9 %
296%%
095959
RS

X
%

%

30305

&

oS

3555
QIRL
RIS
202!
deloe!
QR

353
pooy
P
3
&
&
&5
S
o9
b9t
%5
%S
%S
o9
%5
S
%S
35
%5
S
%S
35
%5

0009000200000 00 90090909090 %
LRI

O
X

IR AKX AIHKIKHKAIHXHHKNKN

o0
IIERIIIRIERILIKELRLE

XX
R KKK
Solotede!
RRKRK
2555
oS
ARRRRRIRRLLLLLLE,

335
XX
e
Yoo
RS
S

<

T,
20%

DoSorarlteds
005 & atgds
SRS
0SS
Posoraiet

v —

=

ovas
SR
008 e

)

-~
oov %ﬁq?ﬁ?
SN
Kot
Do%e X e
0%0%% %%
SRS prase S otet
SETRSS KON
QSR 9% B 1%

SN

<A 5

>
e %

SRRRS B
QRS 25
SRR IR
XK 2RI
ERRRKL LKL
SRR LI
KRS KRS
ZLRKRS 355
SRR SRR
SRR SRS
LR 2RI
LILRKRS 25
SRR SR
KRIRRRL R
SRS KKK
SRR SRHRRL
LR RIS
LILRKRS RS
B KK
SRR SRRRL
<R RIS
LILRKRS RS
RS KK
SRS S
Dogaravotet S
oS v 90 00— 198
'0‘0&’0’:’ < ‘)’:
SN R
Do%e & )¢ Dogs et
SIS
LS

oo
D e
Pose. — 08

0%«
508,
XS
SRS
XK
doga-atatet
S5
PLose: edes
SRR
D08 palete
AKX
oSt ates
DS a0l
SEDES,
SRELNCS
SIS

b

DOTeT00

B0 %

SO 008

SRS

XS

R S,

QRKKKK KKK

e ootete! e Setotelel

LRLRKKK K,

QIR SRILRL

e ootetel 2R
3 &%

RS KK

QLIRS SRR

RRKS SRS,

0
0K
X
Sl
X
K
o
o
s
X
P
%S
1%

10



S0RALRL pototototetdl ¢ \
2K Detetotele!

2RI Sotetotoe!

KRR QALK

SRR BRI

dotetotetel 2L

KIRREK LKL i i
CRIXRRS 355888 uestion 5> continue
2K SRKKKK

2R ZRRIL

SR SRR

GRRKS boosssetess

a8
XK
be%e%5e%

e

K]
XX

XK
KRR

220!
0

RN

oot dotetedetsl

CWRIT

A ;02:':":’00'“*0
9620562656256 %%6%%0%!

%
%
X X X
Y

XX

S0
O-NOE-W
PR NI W
L ANMNT A WW,
SO0 00090999,
$26%6%%6%26% %% %"

oo
‘B
A
e
KRS

OO et atetetetetetetotetototetodet
X
3%
o
o2

XX

X

oot otetetetetotetotetototetotetototetode ok

%
CRKK

QIS

%0t}
RRRIKS
CRLLLLLLS
o6

25K
%
oo
%
o2

OO

otodetotetototetote!

S tetotetetetotete?
CISRIKIKKK,

%5
RRRKSSLLLRRKS

b%!
R
deodetotetel

SRR

.:’

oot ot tetetetatetotetete!
QKKK

35S

ﬁ;
&
25
5
059
25
8
o5
25
8
&
&

25
5
&
92
9
25

S Tesseseseteetetetetetetete oo tols

%
L

&
0

207
XX
2%
20583
9388
38
o0
2K
9388
938
2%
XK
388
XS
2%
3K
XK
3%
o2
3K
9388

%5
3095

%
o8

KRS
OO0
é%?}
2R
SR
L

e
%
KRR

OO

e doteted!

ERsssss

i totes
X
ot

o0
KRR
o205

1929
K5
P
%
XX
50

5
et
& s
<X,
2R
o%
D0

(<X
K XX
XXX
2%6%6%

205
5
oo
S
SXRKS
DoenrIges
Sy
0.0,010”
S0 ool
55
dogaaatel
5
0T
SRS
%
K
X
G
205w ~ 1083
050" ~ 2%
SRS
& ]
X I
SIS
ogaaate%l
SPPRS
050 1,390
dog-loget
%
<
>
%
IRERIKS
2RI
CHLRIKS
CRIRI:
KRR o
ZLRES o
KRS
355 55
SRS
SRR
2RI &5
5% K5
SRR KRR
SRR SRR
2RI 25555
255 5
SRR KK
SRR SRS
SRS 250K
SRR LIRS,
SRR SRS
ZHLREK SRERELS
RS SRS
RS 50K
SIS K888
HLXREL LR
dog-ratotet S
0 v 1% PSS, — 9,
R o
53 S0l
.:’ ..3'
%, A

XX
0.0
A

CXXAAK
196%%
~

%%
o%%
.0.

XX
CRIEX
e
o

-
3
2R

5

K
KK
XX
Qﬁﬁ?
03‘
LKA

0%
000
K

K
9K
QIR

Stotetotete!
QIRIILLIELEL
S otetototetotetototed
SRR

So%e%s
K
0208
40208
&
258
b99%s

(Total for Question 3 is 7 marks)

%%

o0
KX KKRLERKKRKL

000005020 %0 %0 %

11
| N Turn over »



88

IS

( )

%

2000

4. The ellipse E has equation

%

%

QRS

x2 2
_+y_:1
16 9

(a) Determine the exact value of the eccentricity of £

2

The points P (4cos 6, 3sinf) and Q (4 cosf, —3sin0) lie on E where 0 < 0 < z
The line /, is the normal to E at the point P 2

(b) Use calculus to show that /, has equation

4xsinf — 3ycosf = 7siné cosb
“4)

The line /, passes through the origin and the point Q
The lines /, and /, intersect at the point R

(c) Determine, in simplest form, the coordinates of R

C))

(d) Hence show that, as # varies, R lies on an ellipse which has the same eccentricity as
ellipse £

2
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o X .
5. (a) Show that the substitution ¢# = tan N transforms the integral

1
2sinx —cosx + 5

dx

into the integral

1

z—dt
3t +2t+ 2

(b) Hence determine

1
2sinx —cosx + 5

dx

“4)

C))
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( )
6 = In(e™ cos3x) L <x< 1
' g 2 2
(a) Show that
& =2 —3tan3x
dx
(2)
'y
(b) Determine o
3)
(¢c) Hence determine the first 3 non-zero terms in ascending powers of x of
the Maclaurin series expansion of In (™ cos 3x), giving each coefficient in
simplest form.
3)
(d) Use the Maclaurin series expansion for In(1 + x) to write down the first 4 non-zero
terms in ascending powers of x of the Maclaurin series expansion of In (1 + kx),
where £ is a constant.
(1)
(e) Hence determine the value of & for which
2x
lim iz 1 & €08 3x
0| x 1+ kx
exists.
3)
. J
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r N s

7. With respect to a fixed origin O the point 4 has coordinates (3, 6, 5) and the line /
has equation

(r— (12i + 30j + 39Kk)) x (7i + 13j + 24k) = 0

The points B and C lie on / such that AB = AC = 15

Given that 4 does not lie on / and that the x coordinate of B is negative,

(a) determine the coordinates of B and the coordinates of C

C))

SIS

(b) Hence determine a Cartesian equation of the plane containing the points 4, B and C

.
o
5
<R

e
S
Z
:32;

3)
The point D has coordinates (-2, 1, &), where a is a constant.
Given that the volume of the tetrahedron ABCD is 147

(c) determine the possible values of a

4
Given that o > 0

(d) determine the shortest distance between the line / and the line passing through the
points 4 and D, giving your answer to 2 significant figures.
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Question 7 continued

(Total for Question 7 is 15 marks)
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