INTERNATIONAL A LEVEL

Decision Maths 1 Solution Bank

Exercise 3C

1 a Arcsin order J1 43 44 46 15 12
AF (9) A B C D E F
ilé ((124:))) Al - 15 20 34 25 9
AE (25) B - 36 38 28
DE (26) C 36 - 43 38 22
D |34 38 43 - Q6 40
Weight = 9 + 14 + 20 + 25 + 26 E|QY 28 38 26 - 3l
=94 F|(9 14 22 40 31 -
1 12 13 14 15
b Arcs in order
RS (28) R S T U V
ST (16) R | - 28 30 31 41
SU (19) S 16 19 43
Uv (37)
T | 30 - 22 41
Weight =28 + 16 + 19 + 37 U 31 22 _ 37
=100
V4 43 41 @) -
2
Birmingham | Nottingham Lincoln Stoke Manchester
Birmingham | — 262.4 160 78.4 140.8
Nottingham 262.4 - 59.2 89.6 118.4
Lincoln 160 59.2 — 144 137.6
Stoke 78.4 89.6 144 — 70.4
Manchester 140.8 118.4 137.6 70.4 -
Start at Birmingham
1 4 5 2 3
Birmingham | Nottingham Lincoln Stoke Manchester
Birmingham | — 262.4 160 784 140.8
Nottingham 2624 — 592 89.6 14—
Lincoln 160 ~ 144 1376
Stoke 89.6 144 70-4
Manchester | 1408 H84 1376 -

The first arc is Birmingham Stoke (78.4 km).
The second arc is Stoke Manchester (70.4 km).
The third arc is Stoke Nottingham (89.6 km).
The fourth arc is Nottingham Lincoln (59.2 km).
The minimum total length of the transit system is 297.6 km.
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3 8 fues in order b2 48 17 41 15 la le I3
(35) A B C D E F G H
AH (42)
AF (47) Al - 84 53 (3 - 47 - &
HE (48) B |8 - 71 113 14 75 -
HG (52) c | 71 - - - - 59 -
FAlg (6513) D |3 113 - - 58 67 151 -
1) E | - 142 - 58 - 168 159
Weight = 338 F 61 - 67 168 - - 73
~ cost = 3x338 G| - 75 59 151 159 - - (5
=€1014 H - - - 48 73 52 -

¢ i [Itischeaper to translate from E to H then from H to G at a cost of 48 + 52 = 100 euro rather than
159 euro per 1000 words.

ii A direct translation is likely to be more accurate than a translation via another language.

4 a
1 5 7 9 8 2 6 3 4 10
X A B C D E F G H 1
X L5 QN QN 74 A 71 A1 A1 74
UJ [OAV) O7 =T U I T I T I =T
A 65 2T 4T 22 137 120129 25 | 43
oN NTT aWAY layW,| Vil ~d AL A0 V. ia)
B | 80—7T27 = 30124755 16 ) 4614071742
C QO A1 A0 a0 QA 24 v FAY 40O a Ve
[ 4 =1 DAY - IV o= N > U b 4 Z0
D | -4 (22 ) 241+50+—15+135+34+47 163
\
E |26 137755 8451 = 52 18—T231768
F | 20 6124135152 1—14513+127
41 2O A £ law FAY oV, | AL NS LA
G | 41729746 1770734 |C18 )45 = 25164
H 11 Ng AN 10 177 f23\ 21 Ng AA
=1 I =V =7 =7 \ ) J1 LD - ==
] TA A2 AN 26\ L2 LQ lolwi LA AA _
=t =J L OUJ U0 T U= =T

The first arc is XE (26 km).

The second arc is EG (18 km).

The third arc is EH (23 km).

The fourth arc is HA (25 km).

The fifth arc is AF (20 km).

The sixth arc is FB (16 km).

The seventh arc is AD (22 km).

The eighth arc is /C (24 km).

The ninth arc is C/ (26 km).

The minimum spanning tree is 26 + 18 + 23 + 25 +20+ 16 + 22 + 24 + 26 = 200 km
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b
2 1 5 6 2 8 2 9 7 10
X | 4 B C | D | E|F |G| H]| I
X [ — 16518018974 2671 J4+14+1+74
A | 65+—— 274+ 122 137+ 1206+ 2925143
B | 80127 1T—=130 12415516 ) 46140142
C | 8014130 T—=150 1842470149126
D | AT 22| 241561 =15t 35134 147 163
E | 26137155184 5t —=152 118 123) 68
F | 714016 2413552 = 14513t 127
G | 4291461703418 )-451—25 164
H | 425 4014914712313t 125 =144
I | A 143 1422663168+ 27 1641441 —
XD (74km) and XF(71km) must be added in first to satisfy given property.
Now start Prim’s from A. The third arc is AF (20 km). (Note: now X and D are also part of the tree.)
The fourth arc is FB (16 km).
The fifth arc is F'C (24 km).
The sixth arc is AH (25 km).
The seventh arc is HE (23 km).
The eighth arc is £G (18 km).
The ninth arc is CI (26 km).
The minimum spanning tree is 74 + 71 + 20+ 16 + 24 + 25 + 23 + 18 + 26 =297 km.
c
| 3 5 6 2 8 4 9 7 10
X | 4 B C | D|E | F | G| H| I
X | — 1651801814126 —H 4+4174
A | 65 27 141 | 22 0 37 1 20 1 29 | 25 | 43
B | 80+27 30—+—241+55{16)| 46+—40+42
C | 89141301 =150 184 (24) 70149126
D (74)22 124 1 50+ — | 51 | 35 | 34 | 47 | 63
E | 26371551841 5t1—152 11823 )68
F | A20) H61+241351+52 1—— 145+ 3+ 127
G | 4129146170134 (18)45 25 64
H | 41|25 4014914723 3+1251— 44
I | A TA43 174226 )63 168127 1 64 1441 —
The first arc XD is (74 km).
The second arc is DA (22 km).
The third arc is AF (20 km).
The fourth arc is FB (16 km).
The fifth arc is FC (24 km).

The sixth arc is AH (25 km).

The seventh arc is HE (23 km).

The eighth arc is £G (18 km).

The ninth arc is CI (26 km).

The minimum spanning tree is 74 + 22 + 20+ 16 + 24 + 25 + 23 + 18 + 26 = 248 km
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