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1. (a) Use Simpson’s rule with 4 intervals to find an estimate for
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Give your answer to 3 significant figures.
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2. The vertical height, 7 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 \
XX :\\
d*h dh 3 g\
= —2—+2h= I 2
dr’ dr O o
-'is;\
(a) Given that ¢ = e*, show that 3\
.'Zm;\
. dh dh 2
1 t—=— S
dr  dx T
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L ad%h &h dh 5
(i1) td—2=@—a l;
' @ |
(b) Hence show that the transformation 7 = ¢* transforms equation (I) into the equation
2 .
d—il—3%+2h=e3x !
dx dx S
1) 2
(c) Hence show that
h=At+Bt* +—¢ s
il
where A and B are constants. 9\3/
(6) ¢§/
?:\\ 5%
dh &KX :‘:"/
Given that when =1, h=2.5 and when ¢t =2, — =-1 §/
dr ;g.\%,
(d) determine the height of the passenger above the ground 5 seconds after the start of \
the ride. \
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Question 2 continued
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Question 2 continued
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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.
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Figure 1 shows a sketch of the curve with equation y = . SV
and the line with equation y =5 — 4x | + 6|
Use algebra to determine the values of x for which
2
x" —=2x-24 —5_ 4y
|x + 6|
()
= Waghlight Ot on gaph Wit equalihy  Sahshes
For modutus, 2 Scenonos  we need 1 sowe  for
(1)
(3
A -Tx -TY < 5 -4
X +6
(2)
- n-¢ <s5-yox
~ (x+6)
\_ y %
8



www.mymathscloud.com

e
Q
~ | Question 3 continued

A oot e S-4x

(M Qe sot's  for

ox -

é

Aré

Jl"-Zx—l‘t- xhu-s)z €5 -4 x(xrfa)?'

UFE

(L - 6) (s #) (x+6) ¢(5-42)(x+6)

(x-6)(x+ra)(x+6) - (5-¢x)(x+6)" <O

(x+¢) [(x-c») (x+4) - ls—'rx)(xus)] <0

(xxe) _(X?'- 22-14) - [-4x*-1ax + 30)] <O

= | (x46)(5x" 413 x-54) <O

z | [y+6)(sx+aP)(x-a)<0O

1 x-6 x- s x-a

XX

R
:fg‘»

s“\
ok

@ L: -6, asymptole

555

DO
SR b e
RRIIILLLLRKKS

C
= F o sb a--6 ko yr >

ungiebinest

| +6 )

-y a O 00000090,
2. 2000002000202 % % %%

() 2% 2% -1 2 5-uyx wll gwe  Sol' s

for

X<~

6

-2-6

%

A

9%

'11-2'1-1‘1 :(-1—67: < {5"”()(-3*'6)1

Coegy

RS

(2- &) [+t) (2-6) ¢ f5-Ux) (-x- 6)

- DONOTWRITEINTH

(x-6) (x*4) Ex-€) - [S-tx) [-x-¢)* <O

(-x-6) I(x-s)(xwﬂ - [S*lm)(-n"e.\] <D

:X/;g :
KK
BE3ES \_

.

o AR AT A AR O
p 7 2 7 9 6 R A 0 9 2 8

9

Turn over »



www.mymathscloud.com

a N

Question 3 continued
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4. The ellipse E has equation

2
X

16

2
+ 2 =1
9

(a) Determine the exact value of the €ccentricity of £

(2)
The points P (4cosé, 3sinf) and O (4cos O, —3sin6) lie on £ where 0 < 0 < z
The line /, is the normal to £ at the point P 2
(b) Use calculus to show that /, has equation
4xsinf — 3ycosf = Tsinf cosd
)
The line /, passes through the origin and the point O
The lines /, and /, intersect at the point R
(c) Determine, in simplest form, the coordinates of R
)
(d) Hence show that, as @ varies, R lies on an ellipse which has the same eccentricity as
ellipse £
(2)
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Question 4 continued
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Question 4 continued
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into the integral

5. (a) Show that the substitution 7 = tan(%) transforms the integral

dx

1
_[2sinx —cosx+5

Z;dt
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(b) Hence determine
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o ¥ you OR Qllowedt 10 Mmemonse. 3
e t-formiaL e SICa), s o

I r

) droyi o (gt ~Onglaqr Hengla.

eI
X
BoseTeTLioss
SPPRS
e 5) XK

k. ¥
o 8
x . — oo \obel OnC ongd S0 eCwve e eXam
L T | (1)
odi 1 Lon He“, KA umess  gpeufically OSkeo.
odj (

L) work out  mypokouse w dems of +, (putagoras)

.lnl.- P ] \"
\]' )
Ntt+L
2) label eoch Swe  of friongie  oppostie ad)jocem, Nypoteouse
¢) wicowr  sinl(2),es(3) w(3) o wms of %
(2 —t— OPPOSHE
Sin ‘ z] W S - ypotnuse
=): A oajocent
s ( z‘ oTe WS pupotenuae
k 1
wo (2] Tt e Em e
_ J
16
(W

p 7 2 7 9 6 R A 01 6 2 8



faYa
\ W |

<
<
<
<
<
g
;)
D

(€
+ O

s ) Now | use double - ongls d;rm o2 | and Wale K
sin(x): 280 () cos (£
os(x) | s (2)- st ()

==

SiN(x): 6{( €

[a))
»
e
-
™
| p
w
4 -
-
o

—
P

—

—
~

WS (xY:

AT

tan(x): Swix) | - At

s x) -t

AEAEN

sw(x)

OS(x) : _L-t*

1t

:
4

Q uants wm ems of | at

D

=
T
o
>
NR

adttan(t):

x: Larctan (¢t)

1 ue = z
3 eSUHS

10
"PI -
|
>
™~




www.mymathscloud.com

4 )

Question 5 continued
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Question 5 continued
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6 = In(e™ cos3x) 1 <x < 1

. g 2 2 / $
(a) Show that e
=2 - 3tan3x T

dx \E\\\

2) &z?%;&

(b) Determine — \%\

dx oA

3) 5

(c) Hence determine the first 3 non-zero terms in ascending powers of x of g
the Maclaurin series expansion of In (e’ cos 3x), giving each coefficient in
simplest form. S

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), 3555
where k is a constant.

(1)
(e) Hence determine the value of k£ for which
2x
lim % 1 & €08 3x
=0 x 1+ kx
exists.
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Question 6 continued
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Question 6 continued
K-%:=0
k=2
K:=2
(Total for Question 6 is 12 marks)
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7. With respect to a fixed origin O the point 4 has coordinates (3, 6, 5) and the line /
has equation

(r —(12i + 30§ + 39k)) 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

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

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

C)
Given that a > 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.
Q)

m foem: (o) xb:o

Lonvert mo em: Y- Q +Ab

(r'(m %30{134'_‘)) x (3i ¢35 v qun)-0
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Question 7 continued
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Question 7 continued

. volume of Yevohedon: 1 | Po- !ﬁ?&xﬁi)'
X (CATATAT
5 w (b))

il

- 3

(630) +(410) + S1ct - 155 - 832

!sna +525|- 882

512+ 525:9832 -(S\ ts15) = 882
Sid - 357 “Slod - S2S - 832
AT St 1403
d: - Heé4
3
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