1.

_ |s00°
@ 7= | 36n

(M1)
Note: Award (MI) correct substitigion into_formula
V'=1051.305... (A1)
¥'=1051.31 cm®

(AL (C3)
Note: Award last (A1){f}) for correct rawmding to 2 decimal

Places of their arswer. Urroimided answer must be seen so thet
the follow trough can be awarded

(b) 1051 (AR (CD)
() 1051 x10° (ADNRNALNER) (C2)
Note: Award {41) for 1051 (accept 1.03) (41) for = 1 07
2.
(a) 0.0337

(MI)YAT) (C2)
Note: Award (M) for substituting into the formuda, (41) for
correct answer.

() () 0034
() 34%

(AlXR) (CD)
() 3.4x1072

(AL)f) (Cl)
(ADENADE)  (C2)

Nate: Aweard (A1) for 3.4 and (A7) for =2 () is from
candidate’s answer to part (b){1) onh.

[6]
3.
{a} 1 (one)

(Al) (C1)
Note: 6, {6} or {1} eamis no marks.
() 1357911

(A1) (C1)
Note: Do not penalise if braces, parentheses or brackets are
seen.

(c)

10

(ADCADTNADRNALDR) (C4H
Notes: Award (41) for the empty set A~B~C.

Awerd (AL for the correct placement of 6, 5, 1 and 3.
Awerd (AT for the carrect placement af 2, 4, 12,7 0 11 8
Awerd (AT for the carrect placement of 10

Follow through from part (b).

6]

[6]



(A by
B
< (a2)(a2)
(c) d
A B
< (a2)(a2)
Note: Aweard (40), (40), {42) £, (42) ftif vand ~ are
consistertly reversed
5.
@ X.54x10 (M1)
¥ 16x10
64 107
= — I 'I].
TTS (M1}
=4.0x 107" (accept 4 x 107). (A1) (A1) (C4)
Note: Award only (G2) for 0.4 or 4E~, assumed to be obtained
from GDC.

(b) y-2r=16x10°-128x 10 (M1)
=(1.6-1.28) = 108 (M1)
=0.32 x 10°
=32x10’ (A1)(A1) (C4)

Notes: Equivalent distribution if converted to 10" earlier. Award
only (G2) for 32000000 or 3.2E7

(8]

[8]



(a)

(b)

(c)
(d)

28

59

1W0+12+20+6
Naote: Award (MI) for use of the correct regions.
=48
OR
39-8-3
=48

(AL)NALYAL

Note: Award (41) for each correct monber in the correct

position

Note: 20 + their 8

(A1) (A1)

(AD)

(AD)

(AD)

(A1)

(AL)(f)

(AL)(f)
(M1)

(AL)(f)NG2)

(M1)
(AL)(f)

(C6)



(a)

(b)

()

(d)

(e)

_ 40000(4)(3)

I (M1)
100
Note: Award (MI) for substituted simple interest formuda
1=4800 (A1)
OR
40 000(4) 3
40 0p0 + 0000E)3) (M1)MI)
100
Note: Award (MI) for substituted simple interast formuda, (MI)
for addition gf 40 000.
Amount = 44 800USD (A1)(G2)
Nate: Award final (A1) for 44 500 ondy.
44 800 x 18.624 (M1)
= 834355 ZAR (AD(RNG2)
Note: Follow through from (a).
25
30000 = — 1
00 (M1}
=1250 USD (A1)(G2)
(50 000 — 1250) x 10.608 (MI}M1)
Nate: Award (M) for their 458750 seen or implied, (M)
Sor = 10.608
=517140 (A1)
=517 000 ZAR (AG)
Note: Follow through from (c), both wwounded and roimded
arnswers must be seen for final (41) to be awarded,
517 000 = (1.01)°¢ (M1)(AL)
OR
( s
=517000 1+ | (MI)AD)
o 100(12) )

Note: Award (M1) for substituted compoimdead interest formula,
(A1) for correct substitutions.

739 707 ZAR (A1)(G2)
Notes: Accept 730 008 jf 517 140 used.

[13]



(a) The only prime number in U7is 13. (A2) (C2)
Note: Award (A1) for {1, 13} and (40 for ap other answer.

(b) 4={4 113 69 10%} (A2) (C2)
(c) B={-4 —é, 1,13, 26.7. 69. 10°%} (A2) (C2)
(d) 4A~B={41 1369 10°}=4) (A2) (C2)

Note: In (b) and (d) allow (41) for correct membership with ar
mast one missing or one incorrect entry. A list with no set
brachets is acceptable.

In (c) allow at most one missing evtry for (41) but if wis present

10.

awerd (40).
[8]
(a) 4A~B (A2}
() (duBYord ~E (A7)
(c) A" ~B (A2)
Nate: Award (A1) for A" (41) for ~ B.
(d AuB~nCouadnCu(BnC) (A2)

Note: Award (41) for both (4 ~ C) and (B ~ C) and (41) for v
(1) for (4 v B) and (A1) for ~ C.
[€]



11.
(a)

(b

(©

1650 = 20000 7x2 1 o quivalent (A1)MD)
100
Note: Award (41) for 1650 or equivalent seen, (MI) for correct
substitition into simple interest formula (right-hand side).

r=275% (A1)G2)

(25 f
Amount = 30000 1+ == | (M1)}AD)
5 100 A

Note: Award (Ml) for substitution info compound interest
Jormula, (41) for comract substitution.

31518.75 AUD (AING2)

OR

B ‘ 95 \IIJ
1=30000)1+=="| —30000 (M1)(A1)
LY 100 A

Note: Award (Ml) for substitution into compound interest
Sormulda, (41) for corract substitution.

31518.75 AUD (AI)G2)

‘.- 2 5 ‘\I."!
Rebecca’s amount = 30000] 1+ == |
LY 100 S
Daniel’s amount = 30000 + 3—”””“1’;?’”’ (MI(AD)R)

Note: Award (Ml) for substitution in the correct formula for the
two amoiris, (A1) for comrect substitution. Follow through from
their expressions used in part (a) and /or part (b).

OR

2 lists of values seen (at least 2 terms per list) (M1)
lists of values including at least the termswithn=8 and n =9 (A1)
For n=18 CI36552.09 5I=36600
Forn=% CI37465 89 51=37425

Note: Follow through from their expressions used in part (a)
orfand ().
OR

Sketch showing 2 graphs. one exponential and the other straight ine  (M1)

point of intersection identified (M1)
Note: Follow through from their expressions used in part (a)
ordomd (B).

n=9 (ALNENG2)
Note: Answer 8.57 without working is awarded (Gl).



12.

-
P R
(Ad)
Nate: Award (41) for rectangle, (41) for F entirely within R,
(A1) for F disjoint from P, (41) for P ~ R non-empty.
[]
13.
(2) (2.6 % 10%(1.9 x 10%) (M1)}(A1)
=494 % 108 (A1}AD) (C4)
(b)  2(2.6 x 105+ 2(1.9 x 10%) (M1)}(A1)
=9.0x 10%* (9 x 10%) (A1)}AL) (C4)
8]
14.
(a) For example, 2, -3, efc (AL} (C1)
3( 6
(b)  For example, =| not : (A1) (C1)
Y J
(c) For example, 2 . = (A1) (C1)
(d)
L.'
For Z =} (Al)
For ZcR (Al)
For Qc R (Al)
Aeccept Boas UL (C3)

[6]



15.

(a)

(b)

(c)

16.

(a)

(b)

17.
(a)

(b)
()

1500 = 2103464
=31552
1000
328352

20 000 =

=6091 000

21034064

328352
1 SGD = 6406 IDR

Note: dccept 64006,

* 1000

w= (2.6 % 10%) x (5.0 x 1079

=13 = 10~ or 0.0013 (if written as working)

=13 =107

(M1)
(Al) (C2)

(M1)
(Al) (C2)

(M1)
(Al) (C2)

(A2)
(ALXAL) (C4)

Nate: For incorrect answers with no waoriing, award marks as

follows:

13 % 107 (41)(41), 0.0013: (G2), 1.3E-3: (G2), 1.3E3: (G1),

1.3 =]0P-(42)40).

Statements (i) and (iv) are incorrect.

(A2)(A2) (C4)

Nate: Both correct statemerits given with at most one extra,

allow {42).

424 _ 00165625

256
0.0166
1.66 * 1072

Nate: Award (41) for 1.66, (A1) for—2.

(M2)(A2) (C4)

(A2) (€2
(AI)YALD) (C2)

[6]

[8]

[8]



18.
(@)

(b)

19.
(a)

(b)

(c)

v p
R
(A4) 4
Note: dward {41) for rectamgle labelled with U, (41) for R
Placed correctly with respect fo 8, (41) for S placed correctly
with respect to P, (41) for R placed correctly with respect to P.
(1)

4(A2)
(if)
(A2) 4

Note: dward {42) for correct shading in each ft from circle

placement in (a).
10000 = 1.05
=10 500 (A1) (CD)
10000 x 1.05° (M1)

Note: Award (MI) for correct substitution into correct formula
= 13400 (A1) (C2)
50 000 = 10000 x 1.05" (M1)(A1)

Note: Award (M) for 10000 = 1.05" or eguivalent, (41) for =

50000
=330 (Accept 33) (A1) (C3)

[8]

[6]



20.

1

N 6 2 > T -5
I v
z v v
Q@ we v e

21.
(a) (@) A={23.57 1113}
() B={123469 12}
(i) C={4.8 12}
(v) ANBAC=Q
(b) (i)

(Al)
(Al)
(Al)
(A1)

(A2)(A2)

Also accept with elements
correctly placed

Naote: Allow fi from part (a).

Award (41) for rectangle labelled, (1) for circles in correct
places. Award (A1) for correct elements in intersections, award
(4 1) for the rest afthe elements correctly placed IF the wrong

Universal set is used, penalise only one maric
(c) Note: Awerd follow through from pert (B ondy.
1) AnBu={23}
(i) (4d~B)Y=1{1.456.7.8 9 10, 11,12 13, 14 15}
Note: Awerd follow through from pert () ().
(iii) (4 ~B)Y~C={48, 12}

(Al)
(Al)

(A1)



22.
(a)

(b)

(c)

(d)

(e)

23.
(a)

(b)

A §

(XN

(A1) for rectangle and three labelled intersecting circles
(A1) for 15.27 and 17

(A1) for 10 and 8 (A3)

48—(8 + 10 + 17) or eguivalert (M1)

=13 (ALENG2)

50—(27+10+13) (M1)
Note: Award (MI) for worfing seen.

number of lements in A = 36 (ALNENG3)
Note: Follow ttrough from (b).

21 [AT)ft)
Note: Follow tlwough from (b) even if no woriing seen.

54 (MLIMALNENG2)
Note: Award (MI) for I7, 10, 27 seen. Follow through from (a).

A4 A M“}’:‘" | T
f |
I| ||

I ]

) | |I
.\\ | |
el _p"’> - -

not shading C or shading 4 . B
correct shading

Identifving the correct 5 numbers 3.4 5.6, 9
27

i) M={3.6,9 12 15 18} brackets not required
{) E' ~M=1{3,8 15 21,27 33} (f) from (i).

(A1)
(A1} (C2)

(A1)
(Al) (CZ)

(A1)
(AL)f) (C2)

[11]
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24.

(a)

(b)

25.
(a)

(b)

(c)

r=1200{1- 22} —1200 (ML)(A1)
T e00) - )
I=518.15 euros (A1) (C3)
Nates: Award (MI) for substitution in the compound interest
Sormuda, (41) for correct substitutions, (A1) for correct answer.
If final anowmt foumd is 1718.15 and woriing shown award (MI)
ERyE)
, e
518.15 = 1200x7 x5 (ML)(AL)E)
100
r=B8.64 % (%o sign not required) (AL (C3)
Nate: Award (M) for substitution in the simple interest
Sormuda (A1) for correct substitution, (A1) for answer.
(6]
U
B C

D
(A2) (C2)
Notes: (A1) only if I error
{40) othewise

r+ 16 +18 +34=199
x=31 (A1) (C1)
Choir only ~ =88 —(18+27+31)=12 (A1)(f)
Drama only =110-(27+34+31)=18 (AL)ft)
Total =16+34 +18+31+12 +27+ 18 =156 (A1) (C3)

[6]



26.
(a)

(b)

(c)

27.

(a)
(b)

()

(d)

(e)

28.

(a)
(®

A(18 (10) A B
OR
[} G
(A2) (C2)
Note: Award (42) for 3 comectly placed values, and no extras (4
need not be seen), (A1) for 2 correctly placed values, (A0) for 1
or no correctly placed valies.
18 + 10 + 6 — 30 (M1)
=4 (AL} (C2)
42 )
P(4]B)= | 5.04,40% | (ALR)AL) (C2)
] J
Note: dward {41)(f) for their mumerator from part (B), (41) for
denominator.
3 (A1)
For 5, 4. 7 (0) seen with no extra values (AL}
16 (A1XG2)
They like (both) the Salseros (5) and they like the Bluers (B) (ALWAL

Note: Award (A1) for “and”, (A1) for the correct groups.

RABr 5"

Note: Award (41) for R ~ B, (41) far ~ &

i) 21 +3x=33
x=4

G) 17

a=4.b=1
0—(4+12+1+2+4+4)=3

(A1)AL)

(M1)
(AI)G2)

(AL)(H)

(AIXAD
(M1)(A1) (or (A2))

[6]
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29.

(2) Option 1: Amount = 25000 + w (MI)Y(A1)
= 29 500.00 (29 500) (A1)(G2)

Note: Award (M) for substitution in simple irterest formula
(A1) for correct substitution. Give fidl credit for wse aflists.
Option 2: Amount = 25000 | 1—i\',' (MI)}(A1)
L 100
=128 940.63 (A1NG2)

Note: Award (Ml) for substitution in compound interest
Jormuda (41) for correct substitution. Give fill credit for use of
lists.

312

Option 3: Amount = 25000 |1+ S )

\ " 2000)) a0

=28 863.81 (ALXG2)

Note: Award (MI) for correct substitution in the compoirid
interest formuda. Give fidl credit for use oflists.

(b}  Option 1 is the best investment option. (A1)
E]
30.
The full diagram is as follows, but need not be fully filled in.
Lr
(@) S0—(30+x)=20—x (MI}AL) (C2)
Notes: Award (C2) for either of these as final answer.
Can award (MI) for 50 minus a sum of mumbars intended to
courtt the entries in all the Physics intersections. Also award
(MI){A0) if the sign is distributed incorrectly, giving arswers
suchas 50-30+xor 20+ x
(b} 60+x+(20-x)+(25-x)=90 (MINMI)
Note: Aweard (MI) for 00 seen on one side afthe eguation,
(M1} for a reasenable attempt to order the erries.
Therefore x = 15. (ALY (C3)
(c) Mumber studying at least two subjects is 55. (ALE) (C1)

Note: Allow correct (ff) with no marking shown

[6]



31.

(a) True (A2) (C2)
(b) False (A2) (C2)
{c}) True (A2) (C2)
(d) True (A2) (C2)
(8]
32.
(@) 5000+ 3 x 230 = 5690 (MIXALXG2)
Note: Accept alternative method
, 10
) A =5000] 1—3? or equivalent (MIYALD)
LY ].U'U'/I
=7544.79.. (A1)
= 7545 USD (AG)

Note: Award (M1) for correct substituted compownd interest
Sormula, (A1) for correct substitutions, (41) for wroimded
arswer seen. If final line not seen award at most (MINA1)(AQ).

(c)  5000(1.042)" = 6500 (M1)AD)
Notes: Award (MI) for setting up correct equation'inequality,
{41} for correct values. Follow through from their formida in

pert (B

OR

List of values seen with at least 2 terms (M1)

Lists of values including at least the terms withn =6 and n =7 (Al)
Note: Follow through from their formuda in pert (b).

OR

Sketch showing 2 graphs, one exponential the other a horizontal line  (M1)

Point of intersection identified or vertical line (M1)
Note: Follow through from their formula in part (b).

n=7 (AfNG2)

(d)  5000(1.042)" >5000 +230n (M1}AD)

Note: Award (Ml) for setting up correct eguationineguality,
{41) for corract values.

OR

2 lists of values seen (at least 2 tenms per list) (M1)
Lists of values including at least the terms withn=5and n =6 (Al)

Note: One gf the lists may be written imder (c).

OR

Sketch showing 2 graphs of correct shape (M1)
Point of intersection identified or vertical line (M1)
n==6 (ALNRNG2)

Note: Follow through from their formulae wsed in parts (a) and
(b).



(€) 6610 % 0.735 (ML1)

=4858.35 (A1)

4858.35 x 0.982 ( = 4770.8997._) (M1)

= 4771 euros (ADRNG)
Nate: Accept alternative method

(f) 800 x 1.29 (= 1032 USD) (M1}AD)

Note: Award (M) for multiphing by 1.29, (A1) for 1032 Award
(G2) for 1032 if prodict not seen.

(1032 — 1006.20 = 25.8)

- 100
258 =% % AlXMI
1032 (ALAID
] L . o 100
Note: Award (41) for 25 8 seen, (M) for mudtiplving by TSR
OR
1006 .20 -
=0973 1WAl
1032 (M1YAL
OR
1006 .20 -
* 100=2973 1HAl
1032 MIYAD
=259% (A1XG3)
Notes: If working not shown award (G3) for 2.5, Accept
altermative method
[20]
33.
(a)
TT
(A1ATYAD)
Note: Award (41) for rectangle, (41) for § drawn and named,
(A1) for G completely inside 5.
(b)  shading on diagram (AT
(c) sports carsthat are not green (A2}

Note: Award (41) for sports cars intersecting with not green
cars.

[6]



34.

(a)

(b)

35.
(@

®

©

fo=2.034 x 0.632 (M1)

=129 (1 GBP=129 EUR) (A1) (C2)
Note: Accept 1.29 anly

400 * 0.632 (M1)

=252.80 EUR (A1)

2 % of252.80 =5.06 EUR (AL

She receives 247.74 EUR (ALY

OR

0.98 x 252.80 = 247.74 EUR (ADAL) (C4)

Nete: Accept {41) for 0.98 seen.

U(100)

R(22 19

(AD(ATADATNAD
Note: dweard (41) for rectemgle (U not requared), (A1) for 3
intersecting circles, (A1) for 4 in central intersection, (A1) for
16, 3, 8emd (A1) for 33, 10, 7 (f) if subtraction is carried out, or
for 5(56), Q(38) and R(22) seen by the circles.

100 — 81 (M1)

19 (ADNFNG2)
Note: Aweard (M) for subtracting their total from 100,

IB+10+7 (M1)

Note: Aweard (M) for adding their values from (a).
(50
1100/
50% (50) (ALNENG3)

x 100% (ALXE)

[6]



