


0L R

T
Nwes

HUTYR: ™,
%, 4
a"z,,q Lymingtan) East Cowes
Z s
S %
Penningtar 2 "
Everton. = o fhegteit Horthwooli
&
z pgares® e ok
Meding T-_:'
o ! L
3 %
= A e FAyde
Milford % o uarr i :
on Sea Bridge 0
Z o i Qakfield Puckpaal
5 o f;; D Park  Seaview
= &
~ 5 ES 2 ook LT ¢
i e % i, L o
ke Ny 4 Seaciose Havensireet i 7 3
- . corest Park b tf E
farmauth %, o5 o esiridge
Y Asgsd A5 Yameurgpd— A ﬁ?‘” Botf Cotrie
2 Shalflzet Newport Cort &
£ 5,\ St Helens,
. StGearges & Bl s
Isle of Wight Park & scamenten R ey
B e
et "
oF Bembridge
E
% 4,
Totland & ] YojqDoWD g Brading &
[ F7 @8 Calboure &+ e
¥ o g =z Blackwater
The Needles ; z 1l Adngg The Camping and
Park 4 & 3 Caravanning Glub 3
0 FieshwalerBay. B Newchurch 2
Golf Caurse Merstone & 3
The Heedles . 73 Gt e K o
id Battery b= % orest < Shanklin & A
% - o 2 v ~SEnaoWITLT ST
% P %) F % o Golf Club o
E Rookiey .K..\ % ‘Winford .lq
3 ; kl I l Apse Heath  a3uss
Bnghstone Shorwell =
ghston onwe % o
4, 3 EX 2
s g,;\x i &
¢ Y 3 &
g = Godshill __sandford § Shanklin
%y ¢
< 5 A0 o
§My 3 =
e’ e £ 2
#
Chale Green £
= Wroxall
i- a-\ 5
§ o
R 2 Whitwell Ventnor
Niton =
Ventnor
o Botanic Garden
—_— =
-

roximate ar

http://www.availablelight.cc/
- i rar SR e B



IOW area is approximately % X 21X 37 — 390km2

[According to Google, the ‘official’ area is 380km?]

390km? =390%(1000m)” = 3.9x10°m?
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gDome of the Rock Qubbat As-Sakhrah has a dlameter of 20m. What is surface area of the
1 ome? Assumeitis a hemisphere. (From_the hoto th|s is I|ker to be an underestlmate .
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- the roof If the density of gold is 19.3 grams per cubic cm, what is the thlckness of gold?
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Dome surface areais A= %X4ITR2

R=10m
A= 277x100 =|628.3m*

» 19.3x10°kg

19.3g/cm — =1.93x10%kg/m’
(10'2m)
_ 3 80kg 3 _
Volume of gold is A= T 93107 kg/m® =4.15%x107°m’
-3 13
Thickness of goldis t = 4.15x10 'm =6.60%x10°m
628.3m°
t =|6.6um

[According to Google it is 2.3um, indicating the hemispherical area is an underestimate of the true area]



The depth of water just off Pukearuhe Beach in New Zealand
varies with time t /hours according to the formula:

d=2+39n20t

A seismic-experiment on the beach can occur 1
when this depth is less than 2m. Otherwise the = S~ s .-
- equipment will be washed away! ==

-

What is the time window for the experiment?

-

-



One period T hours of the tide
is when 20T = 360°

Therefore T =18 hours

Time window for the experiment
is:

0900 till 1800
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Compare Classical vs Hybrid Profiles
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The resolution of a radar which
transmits over frequency range of Af is

JR:L
2\ f

What is the resolution in metres if
Af =200 x 10° Hz?
[The speed of light ¢ =2.998 x 102 ms™]
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This means the radar could
resolve aircraft features such as length,
position of engines, tailfin etc!
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Radius of the Earth R=6.378 x 10° m

Distance to the horizon is approximately

d= \/2)(% Rh If radar height h = 30m, how
far away is the horizon?
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Radius of the Earth R=6.378 x 10° m

Distance to the horizon is approximately

d= \/2)(% Rh If radar height h = 30m, how
far away is the horizon?

d =/2x4x6.378x10°x30 m

d = 22.6km
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p=0;
for n=1:12
for mrl:n
p=p +tm
end
end

What is p?

What has this number
got to do with a popular
festive carol?




The total number of presents in the carol “The Twelve Days of Christmas” is:

1+

1+2+

1+2+3+

1+2+3+4+

1+2+3+4+5+

1+2+3+4+5+6+
1+42+3+4+5+6+7+
1+42+3+4+5+6+7+8+
1+2+3+4+5+6+7+8+9+
1+2+3+4+5+6+7+8+9+10+
1+2+3+4+5+6+7+8+9+10+11+
1+42+3+4+5+6+7+8+9+10+11+12

=364

Note if Christmas lasted all year

p=(1/6) x 365 x 366 x 367 =

There is actually a formula for this
type of sum. If n is the ‘number of
days of Christmas’ and p is the
total number of presents

p=<n(n+H(n+2)

e.g. (1/6)x 12 x 13 x 14 = 364

8,171,255| presents!
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Départ 200 m
Départ 3000 m steeple

How far behind Michael Johnson
would a 400m runner be if he
ran 50.0s?

Départ 1500m

Départ110m  Départ100m Arrivée



Michael Johnson covers 400m in 43.18s at World Record pace
(set on 26 August 1999, Seville and still holding in Dec 2013)

The other athlete covers the same distance in 50s at top speed,
therefore he runs at an average speed of

400m /50.0s = 8 mst?

In 43.18s he will have covered 43.18 x 8 = 345.44m, so will be

54.56m|behind Michael Johnson!




l

: (1950-1976)

What are the frequency ratios between the

notes D, E and G?

Unison () 2% — 1
Winor second (CH#) Eﬁ _ 12 9

hajor secand ()

0o
3
|

telinior third (D)

Majar third (E) 975 —
A 17
Perfect fourth (F) 17 — 32

Diminished fifth (F#)

Perfect fith (G) 013 — /128
Minor sixth (G#) 211 — /4
Major sixth (4) 215 — /3
Minor seventh (A#) 212 = /32
Major seventh (B) | 913 — /2048

Cctave ()




Inizon ()

Winor second (CH#)

hajor secand ()

telinior third (D)

hlajor third (E)

Ferfect fourth (F)

C + one octave

Diminished fifth (F#)

I

Perfect fifth (G)

binor sixth (GH)

hlajor sixth (A)

Winor seventh [A4)

1.122 1.335

hajor seventh (B)

Cctave ()
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The height of Annapurna 1 is 8091m.

Base camp is at 4130m. If the summit is at an elevation of 30 degrees, how far away

is the face? (You may assume it is effectively vertical).
Annapurna 1

_ = summit at

| 8091m
- |

|

|

Annapurna X

Base Camp xtan30° =3961 m

(ABC) at 4130m
X—

J3

3961 m

Maurice Herzog and Louis Lachenal, of a French

expedition led by Maurice Herzog (including Lionel X = \/é Xx3061 m
Terray, Gaston Rébuffat, Marcel Ichac, Jean Couzy,

Marcel Schatz, Jacques Oudot, Francis de Noyelle), X = 69km

reached the summit on 3 June 1950.




Mera Peak, 6476m

Mount Everest




If Mount Everest is a 30° angled square based
pyramid of height (from the Khumbu glacier) of
3500m, what is the mountain’s mass in kg, if rock ’

density is 3000kg /m3?

3500 =r tan30°

3500 =r %
r =35004/3

2 X =r Ccos45’

2r
x=<L =12
J2

X = 35004/3 x /2
x = 3500./6

Volume of a
pyramid is 1/3
X base area x
perpendicular
height

!
’l
3506m
‘I
302 -\
e .
V =1x’h
V =1x3500° x 6x 3500

V =2x3500° m’
M =3000kgm™ x 2x3500° m°

M =2.57x10" kg |




Grisedale tarn, Lake District




Indus river, near Ba







