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2. The variables x and y satisfy the differential equation

dzy dy 2
— 4+ 15— —3y° = 2x
dx? dx Y

where y = | at x = 0 and where y =2 at x = 0.1

Use the approximations

~ ~

dx® n 2h

with 2 = 0.1 to find an estimate for the value of y when x = 0.3

[dZJ/] ~ (yn+1 _2yn +yn71) and [d_y] ~ (yn+1 _ynfl)

(6)

@ X:0, 3: 1 }Ih:b"

Ca,:01,4:2 )+ heos

‘01 N+ h:od
L )

2:03 y:!
> Vs

/Io veolh X:03, mus+ do 7 1kratwns

M x=04 — 2:01

) 02 — x:03

.'1“ 3“ (:-En gd!a_:t)'\

O 1

™= 0Ofs

03 ?

(o') o N U ~ Y2-3
)

atl,  (on* oot use (4] ma [ d'y)
\ax ' ax‘,,

[a9) . Y2-Y0 . Ya- foet Y

Vax /, 0-2 02 y 2

o'y o] - gt 2‘
axt ox

P 6 6 6 5 8 A 0 4 2 0




O

R

G0

K,

 DONOTWR

SOCK

OGRS

A A A A A IS A A A A A

RGRREEIRELES

Question 2

9 -

1 I_S (Y2-1)

continued

3‘1 a.

0-01

o2

100 [9.-3) + 7S (Y- =12

\00y, -

00433y, -5 : 122

RE

. IONIRIE N At

13S Y = 3832

Y9 : 1936
871§
_‘a"a) Y-ty 9 2(mo)® 9 - aF
7af‘ 2 00|\ 0-0) 00\ ay o'
axJ, ax*j,
day . Y3 :% L Y
D 02 & 3
[8%9) ) -2y, - )
ax‘}_,_ o) ® %
() o ()
0-0\ 81S
100 [ 9 - 322)+ 75 (4a-2) -3( ':f?)z-—alo-a)
0y, - Es + 759, -1s0 - —————'iﬂ,gs""s.,"’s=o-+
11593 - 403 60071012
Ys - 1-329146313
U3: 233 (as¢)
5
RN V0 O 00 O Turn over »
P 6 6 6 5 8 A 0 5 2 0



3. On a particular day, the depth of water in a river estuary at a specific location is modelled
by the equation

D:2sin[§]+3cos[§]+6 0<x< 7 (I

where the depth of water is D metres at time x hours after midnight on that day.

(a) Write down the depth of water at midnight, according to the model.

(1)
Using the substitution ¢ = tan[%]
(b) show that equation (I) can be re-written as

2
D— 3t + 4t2~|— 9
1+1¢

3)

(c) Hence determine, according to the model, the time? = = " when the depth of
water i1s 5 metres for th‘\s‘ Give your answer to the nearest minute.
)
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Question 3 continued
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Question 3 continued

C. 3t"+’-le+q . 5

e
34 4619 - S (14¢?) ( Mulhply bok ses by (1))
3+ 4t+9-516¢"
at*-4t-4-0 \
t*-2-1-0 Js

solue for t using ehwer :

G uodrohe  femulae ompiehng The  Squere
L = (2) 2l (k) t*-2t-2:0
2 (-0 -1-1:0

(en*-2:0

v oar ! L (-2
2 z (e-1): 2~3°
—> & 127

4: 1:47 — get some

resuly  botn woMS

we Shaked earmer - ton (%)

.3
veatronging for X: Ortion (¢+): €

02: 13N S
2

x : 6 arcton (¢)

5

X

b
X
L

03¢

X

XL

S
5

-

0%
SRR

CX T P EY

2 borcken (1143')
x: 7319501496

Ct:)-V3

o 6 acien (1-N3)

A: -3 19148583y

\ @anot have

-N-¢. A valwe

SINCE X represenhs noa afwer

manight. 1:-3-39.. wond

suggesy kefove ™Mudn gt
with 1S ingorrect .

X AR R0 A
P 6 6 6 5 8 A 0 1 0 2 O




050% % %%
SRR
RS,
dedeotededs
posesetetetoseseses
KRS

RRRKKS

LK
KK
*&?
KRR
5555
bodetotels!

oY%
X X
(55
) 00
B
XX

1
PP
19090,0.1 05!
SeTeletes
SE
et
SRR
e 55
oSe% i%e%
oSeraatetel
RL AR
X4 ;‘}.Q
3K

08

05050705050 %6 % %% %6 %% %% %% % %% %% % %% %%
R IS
T Ssiststetetes
KR5S
ERXS
ot

oo %
0.:.:
X
ey
3

o%
%
<
(¢
¥

4
K&

o
55

o
9593
XX

%
¢0ﬁ}
5

Ve Ye%
20

LK)

s
5956 Toses
o e
K a2
SRS
MR
el
o0 ~ 0
SIS,
Sy 5
SIS

CRHIKS
20005900508

SREXS
ooolete

%%
53

XX
%%
XX
X

0200
355

X
X

X
R
QK
RS
XOKKAKAKKH

oo
XK
KL

XX KK
Le%e%%

o
5%

S
%!

o
KK
o

9%
KRR

oS
5
&'

(o

XK
%
%!

v

— 0]
&<
fygp

58

o
L

bove, % %
Poatnatetes
o, 20%
s
SRS
090 %0 5%
N

009>~

55
-

%
KR
X X
L

X XX
KRS

O
%%
X X
o20%

e
/\4'

<
KRR

03§?f'

XX %
R Rss5355
SSssosetetetete’s
SRR
ORI

s
>
S5

Patatetel
00

D
A

XXX

XXX
0%
e
%

AKX

0%,

e

0 0000,

R
S LY
e

SRS

%
2
N .
1
'’

XA

o
0%

%
LRRKS

d?
Ki
%
5

OIS
Sototeloteteotetotetetetetotetetet
S OL0g ATt PL s 900N
% 5% P J<
KA 0% 2% 5 %
090955, oSo oo tote e e
RRKS RRRRRLRKLS

255
!
<P
%
55

"
L
LY
o5
5

IS
(9.0, 0. 00090999,
4%paap LR
® NG
L Do
% %6 %%
RS

5
o
2
X3
58

o)
R
$RRRX

XX

2L
%

%

b0

28
0202,
ZRLRKS

X
2K
K5
doSoteteds
GS
oS0t

5
dootetelet
%!
55
XXX

50
K

XX

o0
XX

55
XX
355

S
28
XK
KK
KRR

5%

K58
posese!
KRS
%
X

SFemss
bosetets

S
9%
P05

QRARRRRL
IS

www.mymathscloud.com

Question 3 continued
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4. With respect to a fixed origin O, the points 4, B and C have position vectors given by
—> —> —>
0O4=18i—14j—-2k OB=-7i—-5j+3k OC=-2i—9j—6k

The points O, A, B and C form the vertices of a tetrahedron.

(a) Show that the area of the triangular face ABC of the tetrahedron is 108 to
3 significant figures.

3)
(b) Find the volume of the tetrahedron.

“)
An oak wood block is made in the shape of the tetrahedron, with centimetres taken for
the units.
The density of oak is 0.85gcm™
(c) Determine the mass of the block, giving yourdanswer in kg

2
® (2)
Q. AN

Arec: 1| Ae xacl

—_— —_ —_
AR : AO + 08

-18
@)
\z
-_— —_— —_—
AC = AO + OC
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sl [0
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s -4
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Question 4 continued
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Question 4 continued

C. vo. onsL: 196 ¢d
3

Oeosity: Mass  (9)
[ 9m-3 ) volume ( m;)

0-8S gem>.  ™Mass

MOSSE:0-8s x T3

SOOI
ORI
Ssses

<
0K

o205
X

2

46
SIIRRIRIIIRRS SR &,’

moss () = 3383
1s

o
S
0%
00
2404

bote!
o
55

&

3

5K
B2

%

0%
w108

).~
€

QR
0%
O
* o Rl
K>

%
$RKKs

060K
55535
r

o
XX
T
0 4%

Moss of biotk (kg): 3383 000
s

‘0‘
%
R

oY%
X
o2

o4
Q
5

v
&
oot

k

v b
R
KKK

K

b
0%

o GO0 %
S0 1S S oS~ 0%

000
55

~
S 000 1-0-%
AL KK
0% 3%
XN XRNE
RS $E~arets
0 XXM
K 0%
ot N
cme SO
CRGES SRS
%6 - 2 Ss TR ae! e 0%
QSIS PSS !
KHRXKR LXK
HHRRKK RRRRK
GRBKL B
Sadooseses Sotososeses
DBEL B
IRRRRKS SRS
SRS 3%
plodetetetet XX
XXX KR
GRS KR
Doososo TR o o%e%e%es
KRR SR
Saososeses fogoseseses
BatototososoTRotolote%es
HHHRR XXX
GRS B
S e
%
0

s
558
Sosesetets
oSooteds
o20%!
00

%%

5
X
2%}

X
28
X
0.0
0.0
55

X
XX
XX
KX
XX

0
asesess
B
0008
o

OO0
XK
Retetede?
09000}
ootetels
d%ete%

K
XK

s

prose~-tes

S Ses;

%

e

s
:

14

P 6 6 6 5 8 A 0 1 4 2 0



5. The point P (ap?, 2ap), where a is a positive constant, lies on the parabola with equation

V? = 4dax
The normal to the parabola at P meets the parabola again at the point O (ag?, 2aq)
(a) Show that

2
—p =2
g=-"L
p
)
(b) Hence show that
2 ka® 2 "
where £ and » are integers to be determined.
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Question 5 continued
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Question 5 continued
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