Extended Mathematics
Topic : Mensuration
Year :May 2013 -May 2024

Paper -4
: Answers
Question 1
(a) 3080 2 M1 for /2 x 7 x 22 x 40
(b) 46.2 or 46.18 to 46.2 www 4 | M3for V7% +22% +40°
or M2 for 72 + 22% + 407 soi by 2133
or M1 for correct Pythagoras on one face
7
(c) 8.70r8.7t08.72 www 3 M2 for sin™ ' their(b) ©¢
4
(d) 217 3 M1 for — xx1.5% soi by 14.1 to 14.14
3 y
and M1 dep for their (a) + their 14.14 soi by
218. Dependent on M1 earned
(e) (i) |25.13875 final answer 2 B1 for 4.55 and 11.05 seen or 25.13875 seen and
then spoiled
(ii) |25.14 IFT | Strict FT their (e)(i) correct to 4s.f. if rounding
is possible
Question 2
(i) | 6360 or 6361 to 6363 2 M1 for 7t x 45°
. . 210
(ii) | 165 or 164.9 to 165 2 M1 for 360 X 2w X 45
Question 3
(a) 371 o0r371.1... 4 M3 for (6x4x12)+(2x6x0.5x4x4xsin60)oe
or M2 for area of 1 or 2 hexagons
or M1 for area of one relevant triangle or
trapezium or rectangle within hexagon
12000
(i) 1740 or 1743.6 to 1744.2 4 M3 for T+ (rx0.74%) oe
or SC2 for figs 174[3..] or 174[4..]
(ii) 87 cao WWW 5 5 B4 for 87.39 to 87.43
or M3 for [r=] 'M oe
X figs5




Question 4

(a) 329.7 to 330
(b) 2970 or 2967 to 2969.[...]
(©) 11.5 or 11.6 or 11.53to 11.55
d 2 £ —_ E or L _ i
@ ® | 3= %0 20 40
(ii) 35.3 or 35.311t035.34
Question 5
(a) 9—-2x, 7-2x oe
(b) x(9 — 2x)(7 — 2x)
4% —32%% + 63x
Question 6

(a) (i) 90+ (42/360 x 7 x 8%) o.c.

(i)

3.836 to 3.837

131 or 130.75 to 130.9 nfww

3FT

MIFT
Al

M3

Al

M2 for Ym(12% +8.75" —3.25%) oe
or M1 for %ml12? or %n8.75% or %m3.25°

SC2 for answer 1318 to 1320

M3 for 'am(24 + 17.5 + 6.5) x 35 + their (a)
or

M2 for (24 + 17.5 +6.5) x 35

or

M1 for YAmx24 or Yamx 17.5 or Yan x 6.5

SC3 for 3955 to 3960 dep on SC2 in (a)

M1 for their (a) x 35
Al for 11500 or 11530to 11550

Accept 20:40 = r: h leading to 40r =20k [r= h/2]
20

1
40 2

and

r_1
h 2

M2 for 3 w oe or 2 X theirr
\ T

or

2
M1 for their 11545 = %xnx[g) xh oe

or their 11545 = %xnxr2x2r oe

B1 for each, accept in any order

Correct expansion and simplification with no errors

M2 for 42/360 x 7 x 8% x h=90
or M1 for 42/360 x 7 x §?

M2 for 42/360 x 7 x 2 x 8 x 3.84 oe
[22.48 to 22.53]

or M1 for 42/360 x £ x 2 X 8 oe sol
[5.86 to 5.87]

and M1 for 2 x (8 x 3.84)

[61.37 to 61.44]

and M1 for 2 x (42/360 x 7 x 8?)
[46.88 to 47]




(b) 242 or2.416to02.419

Question 6

(a) () 204 o0r204.2t0204.23

(ii) 12 cao

(iii) 314 or314.1t0 314.2

(iv) 3.14x 107 or3.141 to
3.142 x 107

(b) 138 o0r 1383 to 138.5

2FT

M2 for 3.84 x 3

,[3.84° x22.5 343 x22 5
or M1 for 31|'— oeor 3 |'— oe seen
3.84°
or

= (8]
n 22.5

M1 for 7 x5x13 implied by answer in range
204.1 to 204.3

M2 for V132 —52 or states 5, 12, 13 triangle
or M1 for 132 =52+ i or better

M1 for %x 7 x 5% x their (a) (ii) implied by
answer in range 314 to 314.3

FT their (a) (iii) = 100’ correctly evaluated and
given in standard form to 3 sig figs or better

or M1 FT for their (a) (iii) + 100°

or SC1 for conversion of their m® into standard
form only if negative power

M3 for ;Lx 360 oe or

67
7 x 5x13ortheir (a)(i)

7x13?
or M2 for a correct fraction without x 360
or M1 for 7x2x13o0e [81.6 to 81.8] seen

or 7 x13%0e[530.6 to 531.2] seen

x 360 oe



Question 7

(a) (i) 204 or204.2t0204.23

(ii) 12 cao

(iii) 314 or314.1t0314.2

(iv) 3.14 x 10 or3.141 to
3.142 x 107

(b) 138o0r 138.3 to 138.5

Question 8

(a) [=]2.30[9...]

(b) 333 or 332.5 t0 332.6

Question 9
(@) () |2412t02413....

(i) |2.41[0]

2FT

M1 for 7 x5x13 implied by answer in range

204.1 to0 204.3

M2 for 13% =57 or states 5, 12, 13 triangle
or M1 for 132 =52+ /% or better

M1 for %x 7 x 5% x their (a) (ii) implied by
answer in range 314 to 314.3

FT their (a) (iii) + 100° correctly evaluated and
given in standard form to 3 sig figs or better

or M1 FT for their (a) (iii) = 100°

or SC1 for conversion of their m® into standard
form only if negative power

M3 for éo—ﬂ-x 360 oe or

61
7 x 5x13ortheir (a)(i)

7 x 132

x 360 oe

3 B2 for [r =] 2.31

or M2 for 4tan 30

4 M3 for0.5 x 8 x 8 xsin 60 x[12 oe
or M2 for 0.5 x 8 x 8 x sin 60 oe
or M1 for their triangle area x 12 shown

B2 Must be at least 4 figures shown
M1 for ©x 8% x12 e

B1



(b)

(c)

1 min 24 s

14

Question 10

@

(i)

59112t059113 0r 59100 or 59110
or39119to 59120 or 59100
nfww

@) 0.0125

(b) 7580 or 7582 or 7581 or 7583 nfww

Question 11

(a) %x8x8x51n56 oe M1
26.52 t0 26.53 Al
(b) (i) | 72.[0] or 71.87 to 72.0 3
(ii) | 21.1or21.2 or 21.14 to 21.17 3

4 B3 for 83.76 to 83.8[0] or 84 or 1.396 to
1.397 or 1.4 or
1 min 23.76 to 1 min 23.8 seen

or M2 for Lnx4” x10 + 2 [ 80/3 7]

or M1 for %nx42 x10 [160/3 7 or 167.5 to

167.6]
3 M1 for 24*
Tnx4”x10
2410

their cone vol from part (b)
Al for 143 to 14.4....

3 M2 for mt x 21 x (30* —2%) oe
Or

M1 form x 21 x 30%0r T x 21 x 22

4 M1 for 21 x 29.7 x their 0.0125
[=7.796 or 7.8[0]]

and

M1 for

their (d)(i) + (21 x 29.7 x their 0.0125)
Al for 7580 to 7583.2 (non integer)

1f 0 then SC1 for
their (d)(i) ~ (21 x 29.7 x 0.125)

or [% x 2] 8sin28 x 8cos28 or [V x 2] x 7.06... x
3.75...

M2 for 26.5/( 7% 6.5%) x 360 oe
or M1 for X 7%6.5* =26.5 or better
360

their (b)(i)
6

72‘}165;6(3) (@ xTx2x6.5 oeor 7(;}156:(6@5

M2 for xTx2%x6.5 +2x650e

or M1 for



(©) O

(ii)

ﬁ><.?r><.r'zfl><r2><sin30 oc
360 2
—x:rxrz—lxrz

20.6 or 20.7 or 20.55 to 20.71

Question 12

(@ @

(ii)

(iii)

(b)

537[1...]

54.1 or 54.11 to 54.12

65.8

263.2 or 263

Question 13

@ @

(b) (D

120 x 55 x 75 [= 495000]

+ 1000 [= 495]
or 495[1] x 1000 = 495000[ ml]

11

M2

Al

Al

3FT

M1

M1

M1 for ﬂ><,1r><r2 or l><r2><si1130
360 2

Dep on M2 A1 and no errors seen

5
VAL 7
A 3 1
or M1 for one correct rearrangement step to »

from lr2 l;r—l =5
4 3

M2 for [+ =]

M1 for [AD *=12.6"+ 4.7 oe or better

4.7

M2 for tan [BC‘D =] m oc

or
B1 for 3.4 seen

11+17

M1 for x4.7 oe

FT their (a)(iii) x 4 correctly evaluated
2
M2 for their (a)(iii) x [Z—j) oe

or

2 2
M1 for [scale factor =] [ﬁ or [4—7 soi
4.7 9.4

M1 for 495000 + 750 [+ 60] oe [660]
After 0 scored, SC1 for answer figs 11




(ii) | 37.5 0r37.50 to 37.51 3 M2 for % oe
T

figs495 or
Vs

or M1 for [112r2 =]

Jigs495
112

or better

(22 =]

(c) 15 4 B3 for answer 60
or M3 for 75 — /1457 — (557 +120%) oe

M2 for /1452 — (552 +120) oe

or M1 for /552 +120°

(d) 24.4[4..] t0 24.45 3 M2 for cos™ (v/55% +1207 /145) oe, e.g.
or sin "' (75 — their (¢))/145

or tan ' ((75 — their (¢))//55% +120% )

or M1 for cos = v/55% +1202 /145 oe
or sin = (75 — their (¢))/145

ortan = (75 — their (¢))/ v55% + 1207

Question 14

(@) (i) | 47.7 or 47.74 t0 47.75 3 M for [arc =] 68 — 2 x 24

or24 +24+ X x2nux24=68
360

M1 for [x =] their arc x 360 + (2 x T x 24)

20
(i) | 252 or 252.3t02524.... 6 M1 for r=—or
b
Mxenx24 +(2n)
360
10
Al forr=3.180r3.182t0 3.183... or —
s

M1 for h? =247 —their r*
Al for h=23.8 or 23.78... 10 23.79

Mildep on M1 earned for

V= %n x their h x their r*




(b)

139 or 139.3t0 139.4... nfww

Question 15

%(x+4+3x+ 2Xx+1)=15

4x* +4x +6x+6 =30
or 2x> +2x+3x+3 =15

2x2+5x=12=0

Question 16

()

b)) @

(i)
(©)

(d) @@

(i)

28.3 or 28.29...

360 000

360

3h 20 min

h_1(x=50)

oc¢

40 10

h=2(x-50)

%(x+ 50) 2(x —50)

Ml

M1

Al

1IFT

M1

Al

M1

2
M4 for 82 +lﬂ:><32 +1—1t><[§
4 2

2

1
or M1 for ZEXSZ

2
and M1 for l—nx(§
2 2

and M1 for 8 added to at least one term with

Allow %(cu +6)x+1)=15

Dep on 1* M1

With no errors or omissions

M1 for 180 000 + [ x 45%)
M2 for %(70+50)x40x150 oe

or M1 for %(70 + SO)x 40 oe

or their area of ABCD x 150 dependent on
their area being two dimensional

FT their (b)(i) = 1000

M2 for 180 000 + 15 + 60 (implied by 200)
or M1 for 180 000 + 15 (implied by 12000)
or correct conversion of their seconds into h
and min

i.c. a correct statement from similar figures
which must contain A, x and numbers

Answer established with at least one more
step and no errors or omissions



(iv) ‘ 21.7 or 21.65 to 21.66

(iii) ‘ 60.8 or 60.82 to 60.83

Question 17

(@ @

(i)

() @

(i)

9nt final answer

(b) 11.1or11.12[...]

75 nfww

2730 or 2730.0 to 2730.4 nfww

(a) 4.5[0] or4.497 to 4.504...

‘ 1IFT

i

2FT

3FT

FT for 2(their (d)(iii) — 50) evaluated only
if x> 50

‘ M1 for (x° —2500)x150=180000 or better

leorgXZXnXIZOC
360

FT their 9 +2

M1 for 2ntr = their 9 or 12mr = —n12% oe

FT their 12* — their 4.5% to 3 sf or better

(their 4.5 <12)

M2 for 4/ 12° —their4.5% (their4.5 <12)

or

M1 for 12 = > + their 4.5 oe (their 4.5 < 12)

M2 for!/ = 3_? x15o0rx= 3_? x 8 oe or
for 40 seen nfww

or correct trig or Pythagoras” method leading to
value rounding to 40.0

leori=3—soeor£=3—oe
15 7 8
[-35 35 [-35 8
or =__ oe or = — o0¢e
8 7 / 15

M2 dep for X 15 X their 75 —m X § X
(their 75 —35) [+ 1 x 8% ] dep their 75 > 35

or 805x [2527.7 to 2530] nfww
or 869 m [2728.6 to 2731.2] nfww
or

M1 form x 15 X their 75or 1125 =
[3532.5 to 3535.8] nfww seen

or T X 8 % (their 75 -35)or320n
[1004.8 to 1005.8] nfww scen

or % 8% or 641 [200.9 to 201.2] nfww scen



() () | 167

(ii) | 8:27 o0e
Question 18
(i) |37.7 or 37.69t037.704 nfww

(ii) | 12100, 12060, 12070,
12062.4 to 12065.6 nfww

Question 19

(a) 43200

(b) (i) | 0.5 x(25+30) x 6 x120 [= 19800]
(ii)  45.8 0r45.83...

(c) 1 hr 39 min

(d) 12.8 or 12.80 to 12.81

(e) 21[.0]

M2

1FT

M1 for [M =] k x 1’ or 1458=k x 4.5% oe

M

or —= (8]
1458 4.5°

3
¥

After M0, SC1 for 16 seen

Must be numeric, e.g. 128:432

M1 for 6m+4n+ 21w oe

SC4 for answer with figs 121
or 1206 to 1207

M2 for 0.5 x (35 +25) x 12 x 120 oe

or

M1 for 0.5 x (35+25) x 12 oe

Dep on a valid method for obtaining the
width of 30 cm
B1 for 0.5 x (25 +35) oe

FT for

19800
X

their (a)

100

B3 for 1.65 [h] or 99 mins or %

or M2 for w oe
12 %1000
19800 19800
or M1 for
12 1000

or 12 x 1000

If zero scored then SC1 for figs 165

and

B1 for converting their time (in hours) into
hours and minutes

M2 for 3ll‘9 800
3n

or

M1 for mr” 3r =19 800

M1 for

19800
1000

+1.2



Question 20

() 5.2[0] or 5.196... 3 M2 for [#*=] 62 — 3% or better

or M1 for /i* + 32 = 62
or B1 for PR (or PO or OR)=6

(b) (i) | 7.2[0]or7.196... IFT | FT their (a) + 2
(ii) | 62.4 0r62.35... 5 M4 for 12 x 6 x 2 tan 60 oe

or M3 for 6 x ' tan 60 oe
or M2 for realising that 2 base =1 x tan60 oe

or B1 for angle 30 or 60 in correct position on
diagram or in a calculation

If 0 scored, SC1 for volume = an area x 12 seen

Question 21
(a) 3 1
(b) (i) | 9900 3 M2 for 2(60 x 35) + 2(60 x 30) +2(30 x 35)
0oe
or M1 for one correct rectangle
(i) |0.99 oe 1FT | FT their(b)(i) = 10000
(¢) (i) |75.7 or 75.66 to 75.67 4 M3 for V607 +30% +35% oe could be in
stages
or M2 for 60% +30% +35% oe
or M1 for 607 +30% or 60 +35%or
35% +307 oe
(i) |23.40r23.30r23.34 t023.36... 3 | M2 forsin (30 + Y60 +35° +30° ) oe
or for sin”'(30 =+ their (¢)(i))
or M1 for sin =30 ++/60% +35% + 30 oe
or for sin= 30 + their (¢)(i)
(d) (i) |30x35x60[=63000] 1 With no errors seen
(ii) |22.4 0r22.38 t022.391 3 M2 for |22900 ¢
e
or M1 for 40 7> = 63 000 oe




Question 22

®) 14137
to 14137.2 or 14139
®) () 104000 or 103 600 to 103700
(ii) 52.8 or 52.75 to 52.81...
© (i) 158 or 15.81.....
(ii) 3580 or 3576 to 3581 nfww
Question 23
(a) Attempt to use 18 —rin
Pythagoras’
144 = # —324+ 18+ 187 -7
oe
468 = 36r oc
. 12
2x] sin”'| —=| oe
m (2 (BJ
134.76...
() (i) [332 or 332.1t0332.2...
(i) (392 or 392.0t03922...

M1

B2

Al

M1

Al

2 M1 for §><J'|:><153

3 M2 for 1t x 25° x 60 — 14140
or M1 for 7t x 257 x 60

2 M1 for their (b)(i) + (m x 25%)
or 14140 + (1 x 25%)

14140

3 M2 for [F=] —
ol s

or M1 for %xn x 1* x 54= 14140 oe

4 M1 for (their (c)(i))* + 547

M1 for
nx (their (¢)(1)) x V{(their (c)(1))* + 54%}

M1 for &t % (their (¢)(i))*

or B1 for 324 — 18— 187 +/°

Correct simplification with no errors

1324132 242

oI cos =
[ 2x13x13

] or better or

[180—]2 x sm—l[i]
13
Not 67.4 x 2

(360-134.8)

-
J

x T x 132

M2 for
or

M1 for 134.8

13°

XX

M2 for Y2 x 24 x 5 + their (¢)(i) or

Vs x 13% x sin134.8 + their (¢)(i)

or

M1 for % x24 x5 or % x 132 x sinl134.8




© @

(i)

(iii)
(d

332 or 332.1t0 332.2...

392 or 392.0t0392.2...

15700 or 15670 to 15690

295 0or29.6 or 29.51 t0 29.57...

Question 24

)
(i)

(iii)

1.32

0.513 t0 0.518 nfww

0.725 or 0.7246 to0 0.7247....

1FT
2FT

(360 ~134.8)

M2 for x T x 132
360

or

Mt for 248 k132

M2 for % x 24 x 5+ their (¢)(i) or

5 x 132 x sinl34.8 + their (©)()

or

M1 for ¥ax24 x5 or % x 13% x sinl34.8

FT for answer to 40 x their (c)(ii)

M1 for  x 13°x /i = their (¢)(iii) or better

M1 for0.8 x 1.5x 1.1

M1 for nr? x 0.8 = their(a)(i) or mr’ =1.5x1.1
(8]

M1 for
2(1.5x1.1+1.5x0.8+1.1 x0.8)

M1 for [2 x] 7 x (their (a)(ii))*

M2 for nwx 2 x (their (a)(ii)) x 0.8
or M1 for nwx 2 x (their (a)(ii))



Question 25
(@) ()| 51.70r51.69t0 51.70... 4 M3 for

(2><%><‘JT.><133 +mx13? x25)%x2.3[+1000] oe
or SC3 for figs 517 or figs 5169 to 5170...

or M2 for (2x§x mx13* +wx13? x25) oe
OR

M1 for 2X§X?‘EX133 seen
or mx13%x25seen

M1indep for their volume x 2.3 = 1000

(i) | 1.96 or 1.957 to 1.958 ... 4 | M3 for
(2x2xmx13% + Tx2x13%x25)[+100%]x 4.7 oe
or SC3 for figs 196 or figs 1957 to 1958...

M2 for (2x2xmx13* + Tx2x13x25) oe

OR

M1 for 2x2xmx13% seen or tx2x13x25

seen
Milindep for their area divided by 100? soi

(b) 6.2[0] or 6.203 to 6.204 3 M2 for x° = SZﬂ oe or better
in
3

or M1 for %xnxx2x2x2500 oe

: 2
(©) 286 or 285.7. . 3| M2for 20 (@]3
A 360
[2] 121
or M1 for | 3 @ oeor |3 @ oe seen
\J 180 \J 360
4 360°

or

180° 1807




Question 26

(@)(1)

94.2 or 94.3 or 94.24 to 94.26

M1 for tx3x10

(a)(i1)

9.54 or 9.539...

M2 for v/10% — 3>

or M1 for 7> +3? =107 oe

a)(11)

(b)

89.9 or 89.90 to 89.92...

108 or 107.9 to 108.1 nfww

1
M1 for —xmx3” x their (a)(ii)
2

X3 x 120 <360 o6 o their (az(l)
mx10 mx10

2xmx3
2xmx10

M3 for x360 oeor

x 360 oe

or M2 for —— xmx10® = their(a)(i) oe
360

or i><2><::t><10 =2x3xT7 oe
360

or M1 for ELINN tx10> seen
360

or i><2><::t><10 seen
360

(©)

46.6 to 46.8

their (b) o

-

2

M3 for x10% — % x10x10 x sin(their (b)) oe

or M1 for

their (0) . 14102 or their (a)() soi
360

and M1 for % x10x10 x sin(their (b)) soi



Question 27

(@)1) 17.5 or 17.46... nfww 6 | B3 for triangle height 3.46[4...] or+/12 oe
or M2 for 4> -2
or M1 for i* +2% =42
and M2 for2 x 7 + %x2><rheir h oe
or M1 for 1 x2xtheir h
(a)(ii) | 140 or 139.6to 139.7... IFT | FT their (a) x 8
i 2.620r2.618... 3
®)X) M2 for [/* =] @ oe
13w
or M1 for 280 =m x #* x 13
(b)(1) 3

10.2 0or 10.20... or 10E
49

M2 for % [x100] oe

or B1 for 2744 or 14> seen



Question 28

(a)(®) 50890 or 50893 to 50900.4 ‘ 2 ‘ M1 for 7t x 18%x 50
(a)(i1) 20.5 0or 20.52 t0 20.534 3 | B2 for answer 29.5 or 29.46 to 29.48
OR

M2 for (50900 —30000) +(nx18%) oe

or M1 for
(figs 50.9 —figs 30) + (mx figs18?)

or M1 for (50900 —30000) = (xx18” )

oeg

OR
alternative method
30000

nx18?

M2 for 50—

oe

M1 for figs 30=nxfigs 18’ x(50—4) oe
figs 30

or for 3 %
mx figsl8

OR
alternative method
(50.9-30)

M2 for x 50 oe

(50.9-30) 30
or
50.9 50.9

or M1 for x 50 oe

or M1 for
(figs 50.9 — figs 30) % 50 oe

figs 50.9

a)(1ii 334 nfww 4 2
(a)) 0 M2 for figs 30 +;1tx3.53 oe

1 4
or M1 for 5x;nx3.53 oe

and B1 for 30000

()G 3.28[6..] or 3.29
(b)) [6.] or 3 M2 for [ 2 =] 233
8.4n

or M1 for %n x 1 x8.4[=95]

oc

(b)) | 93.1t093.6 4| M3 for 1x33x/332+842



Question 29

(a)(i) | 25.50r25.46... 2 | M1 for m x 5% x 1 = 2000 oe
a)(i1 9.850r9.847... 3 '
@) M2 for ['=] 2000 = (En] oe
_.)
2
or M1 for 3 = 2000 oe
a)(1) | 952 0r952.4.... 3 M2 for [6 x] 3 20002
or
M1 for /2000 or 6 times their area of one face
) ' 2250r22.49... 2
©)a) o M for ;x 7 x 10 x sind0
®)E) | V10%+ 7> -2 x 10 x 7 cos40) + 7 M3 | M2 for 10> + 7% =2 x 10 x 7 cos40
+10 or M1 for correct implicit cosine rule
23.46... A2 | Al for6.46...0or41.7t0 41.8
| 64.9 or 64.92 to 64.94
© o © M2 for282-2x9= -5 x2xmx9oe
360
or M1 for < X2 x T x9sol
360
Question 30
(a)(1) 1070 or 1072. .. 3| M1 for Tx8x2x8
M1 for %x ax8§
or -
M2 for 277
or M1 for m‘22r—§nr3
11 2.58 or 2.580 to 2.581 3 3
@) of © B2 for »’ = 303 or better
2n
2 4 3_
or M1 for mxr"x2xr — —xmxr’=36oe
D




or M2 for mtx5x~/5% +122

or M1 for 52 +12%or tx5°

(b)(11) | 64 cao final answer 3 [ kn] x 5% x12
M2 for————5—
[km]x1.25° 3

or M1 for fxn'><52><12 or 1 x1rxl2i2xa

Question 31

(a) 204 or 203.5 to 203.6... nfww 4| M2 for mx1.5%x8x60x60

or M1 for mx 1.5

M1 for dividing their volume by 1000

If 0 scored SC1 for an answer figs 204 or
figs 2035 to 2036 without working

() Tx6x12+mx62 =108n ‘ M2‘M1forn><6><12
(b)ii) | [x=15.2[0] or 5.196... 4| B2
or M1 for 4mx> =108 seen
=16 B2
or M1 for Y(4my’) + my” or better seen
Question 32
(a 4.79 or 4.788 to 4.789 3 30 %3
(a) M2 for 3 2303 e
X T
2 3
or M1 for 230 = —x7mxr" oe
2
If 0 scored SC1 for answer 3.8[0...]
(®)®» | 8.7[0] or 8.702 to 8.704 3 | M2 for (300-230)+(1.6>1)
or M1 formx1.6%xh
(b)(i1) 6.4 3
M for ,[19200
or M1 for s ’1920 , 300
300 19200
{ > 300
or for =
r ) 19200




Question 33

I(a)(1) 75000 x 60 x 20 oe M1 | Allow x 1200 for x 60 x 20
(a)(11) 164 0r 16.36 ... K] 7
M2 for M e
1000x55x%10
or B2 for answer 0.164 or 0.1636 ...
or B1 for answer figs 164 or 1636 ...
or M1 for figs 9 + figs 55
a)(111 283 0r28.27 to 28.28 3
@) o © M2 for ~O x2mx 8.5+2 x 8.5 oe
360
or M1 for ﬁ x 21 % 8.5 oe
360
I(b)(1 3770 or 3769 to 3770. ... 2 ,
®)W y M1 f01‘;><ﬂ:><10*><36
(b)(a1) 3.68 0r3.683t03.684 ... 4

M3 for [ =] % x their (b)() x prr

or M2 for

Amr® | An(2r)
_|_
3 3

A’ 1 1
= —— x — x their (D)(i
3 1+8 2 ®®
2 an(2r)
or M1 for 4?’ + ﬂ(;)
J

2
or % X IV x36 or % their (b)(i) seen

x their (b)(i)

b | =

or for

-

2
or ratio of vols = 1 : 2° oe seen



Question 34

i(a)(1 For M3 no errors at any stage
@) [l =] 253.8+18+(E] or 1 v Sag
2 M2 for 253.8 = —x6xhx18 oe (no
o 2938x2 2
“ox18 previous eIrors) 1
h =] 253.8 or M1 for triangle area = rh 6xh soi
18 9
2
ii 38.1 or 38.06 to 38.08
(@)(it) o 02 M1 for tan = 47 oe
6
) 358 or 357.9 to 358 M1 for 62 +4.72
M1 for V6 +4.7* x18 [x 2]
M1 for 6 x 18 [x 2]
M1 for 4.7 x 18
1
M1 for 2><E><6><4.7 oe
Question 35
@) l><£><i't><5.63 Mi
2 3
367.8...t0 367.9 Al
(a)(i1) 3.06 or 3.060 to 3.001... 4 | M1 for 0.8 x 368 [=294.4]
M2 for [ =] their 294.4 o
107
or M1 for 2 x 10 = their 294.4 oe
. 01 or 43. . 5
(b)) 44[.0] or 43.98 to 43.99 nfww B2 for [slant height = | %foe
or M1 for [*=]6%+1.75" oe
M2 for mx1.75 x theirl + mx1.75
or M1 for mx1.75 x theirl or mx1.75




. B1
(b)) SF = l oe sol
1 5 1 . ) M2 | M1 for
—x1.75" x6——nxtheir0.4375" x1.5 1 1
3 3 “ax1.75% %6 or —nxtheir0.43752x1.5
OR 3 3
1 (1Y OR
“ax1.752x6 x 1() oe 1)
3 4 M1 for 1- (—] oe
4
18.94 or 18.939 t018.944. .. Al
(b)(u1)(b) | 95 final answer 3 | B2 for 94.5 or 94.69 to 94.722
OR
M2 for 18.9 x10%= 200 oe
or M1 for 18.9 x 10° or 200 + 10°
or figs 189..=200 or 18.9.. = figs 2
Question 36
(a)(1) 18[.0] or 17.99 to 18.00... 3

M2 for 3 Hw oe
4r

or M1 for imﬁ =24430

3

(a)(1)

()

447 or 446.8 to 446.9...

4 [hours] 30 [ mins] nfww

or M2 for

M2 for 1t x 50° x 60 — 24430 oe

or M1 for 7 x 502 x 60 oe

B3 for 16200 or 4.5 or 270

figs 18 x figs 15x figs 12 oe
figs 2

or M1 for figs 18 x figs 15 x figs 12 oe

©

12.5 0or 12.50...

M2 for 17 x

or M1 for ‘/

or for

159.5

159.5 ‘/ 295
r Seen

295 1595
1595 _ x*
205 172




Question 37

I(a) 10
' 6.2[0] or 6.203 to 6.204
®) [0] or >0 M2 for [x¥*=] 1000 + gn oe or better
43
or M1 for gﬂix =1000
I(c) 7.82 or 7.815t0 7.816 3 1
B3 for [x” =]1000+ 3 m+2 oe or better
2
or M1 for (x«fg) —x” soi by 4x” or 2x
Mi1dep for %n x x* % theirh[=1000]
d 2 27 3.
@ 6— or 6.67 or 6.666 t0 6.667 B3 for [x* =]1000 +§ oe or % =10 or
3
better
or M2 for l>< xxZx 27x =1000 oe
2 2
or M1 for l><x><z
2 2
If 0 scored, SC2 for answer 5.29 or
5.291..
Question 38
?(a) 473 or 4730 t0 4.731 ... M2for3x12+ 71:)(0.62 oe
or M1 for ©x0.6* or % xx0.6> or
Ix12
(b) 946 or 946.0 to 946.2... M2 for rheir (a) x 0.2 x 1000 oe
or M1 for their (a) x 0.2 or 20 implied by
figs 946[0] to 9462
(<) 1.28 or 1.29 or 1.284 to 1.290 (1007 — their(b)) = 1000
[ X

M2 for 100 oe

their(a)

1007 — fher'r(b)
orfor ————%x20 oe
rirer'r(b)

1007 — their(b
or M1 for ﬁgs—mr( ) or
their(a)



Question 39

) 81 3 '
M2 for A = 3,,2187 oe or better
36 648
or for Ax%x 3 2187 =2187 oe
3 648
or better
3 2
or M1 for %z% oe
36 648
\/2187 J 648
or 3 or 3
648 2187
i1 8.05 or 8.051 to 8.052... 3
(11) or 0 M2 for [r3 :] 2187 %3 o6
4xm
3
or M1 for 27 —2187
3
3
sC2 for #8%3 orsct for 7 _eus
4xm
Question 40
a 452 or 4522 t0 452 4. ..
@ M1 for {lx]ixnxég
2 |3
cm’®

(b)(i)(a) | 400 or 399.6 to 399.9

B3 for [CD =] V72.96
or [angle CBD =] 58.7 or 58.66 to 58.67

or M2 for \/102 -5.2% oeor
5.2
[CBD =] cos™ (ﬁ} oe

or M1 for (CD)* + 5.2> = 107 oe or
5.
cos [CBD] = 52 oe
10
: 3.
or sin [CDB] = 52 oe
10

Midep for 5.2 x their CD oo

or 3 % 5.2 x10 x sin(their CBD) oe
M1 for their area x 18 oe



b)(1 14.6 or 14.62 to 14.63... 4 5.
®)O®) M3 for sin BEC = 2 oe
10% +18°
or M2 for [BE=] V10” +18” oe seen
or [EC=] +/18% +10% —5.2? oe seen
or M1 for [BE* =] 10* + 18 oe seen
or [EC*=] 187+ 10> — 5.2? seen
(b)(11) 125 0r 1249 to 125.0... 3 | B2 for 55[.0...] seen
10
or M2 for 180 —tan™| 7" | oe
2 2 A2y 102 2
of cos EGB — 117+ (10" +77)— (10" +18) o6
2x11x/10% + 72
or M1 for tan[ |= (1_?] oe
or for
(10>+ 18%) =11+ (10* + 7%) — 2x11x
V10> +7% cos EGB oe
Question 41
(a)(1) 955 0r 955.0t0 955.2 2| Mifor 2xmx8x19 oe
(a)(11) 812 0r 811.7to 811.9... 2 | FT their (1) x 0.85
M1 for their (1) * 0.85 or their (1) x 85
i 4 M2
©)X1) —Xmx6> lem‘ixnxﬁgzlanSZXh
3 or cancelling clearly 3 3
1 2
—XTx8
3
seen to reach 13.5
b)(ii) 15.7 or 15.69... 2 | M1 for 8 + 13.5% or better
b)(ii1) 394 or 395 or 394.3 to 394.6... 1 | FT n x 8 x their (b)(ii)




(©

567

M2 for @ = ﬁ oe or better
vV 180

1 1

or M1 for (180)2 or (8%)2 oe seen or

80 18
better
d 51.30r51.34...
@ ora? M2 for tan = % oe
or M1 for recognition of angle PBX
Question 42
(1) | 8.7[0] or 8.695... 4 | B3 for /980 oe or31.3 or 31.30...
or M3 for 40 — 4/20° +18> +16*> oe
or M2 for 20% +18% +16> oe
or M1 for any correct attempt at
2-dimensional Pythagoras’ e.g. 18% + 167
il 30.7 or 30.73 to 30.74... 3 . 16
(@) > M2 for [sin =] oe
20% +18> +16
or B1 for identifying angle GAC
Question 43
(a) 329 0r 32.911t03292... 2 ‘ M1 for tx 1.65 x 4.7+ m x 1.65°
(b) ‘ 69.4 or 69.44 to 69.45 2 ‘ M1 forcos=1.65+4.7 oe
i 12501 12.54 to 12.55 4 5
©0) o ° M3 for 2xax1.652 A7 165 oe
2
or M2 for /4.7 —1.65° oe
or for 4.7 x sm(their (b)) oe
or M1 for 1.65% + h* =4.7* oe
h :
or for — =sin(their (b)) oe
17 (their (b))
©)a) |41 nfww 4 | B3for4l.7...t041.9
or M2 for §x1t><53 +their 12.5
4 3
or M1 for EX X5




Question 44

(a)

187

M1 for 220 x 115) oe
100

or B1 for 33 seen

(b)

19.8

’ 04
or M1 for 3 ’% 3’— oe seen
35

2077 13

or for 3
X 04

(©)

12401 12.44. ..

Question 45

(a)

'(b)(1)

315 or314.5 to 315.0

% (8 -5)or5+%(8-5)

M1

M1 for90 x 75 x h =7 x figs 12

B1 for 1000 cm® = 1 litre  soi

height

(-5

2

M1 for tan70 = oe or better seen

Midep for %(8 +5) x their height or better

seen dep on trig attempt for height

(8-5)

N | =

M2 for 12 x

oe or better seen
cos70

J8-3)
or M1 for 2
cos 70

oe or better seen

Mlfor8x 12 oeiswand Sx 12 oeisw

(b)(i1)

13.6 or 13.64 to 13.65

M1 for 12% + (6.5)* oe

(b)(ii)

nfww

16.8 or 169 0r 16.79 to 16 91...

M1 for identifying angle GAX from a
diagram or from working or better



Question 46

i M1
@0 | 33, s
360
41.74 to 41.75 Al
a)(ii 5.9[0] or 5.899 to 5.903.. 4 LszA] 7
@) L0} M3 fcnr[OA2 :] i oe
1sin53
M2 for %XOA3XSin53:%x41.7 oe
1 . 1
M1 for 5><OA><OB><s1n53:§><41.7 seen or
better
(b) 396 or 397 or 396.4 to 396.6 6 60
M2 for [r=]| —x2x7x24 |+ 27 oe or better
360
60
or M1 for 27mr =——X2Xm X 24 oe
360
M2 for /24% — &?
or M1 for #* + a* =24
1 N )
M1 for gﬂ'xﬂiezr - Xtheir h
Question 47
(a)(1) ‘ 1200 ‘ 1 ‘
(a)(ii)(a) | 800 3| M2for[2X%] (20x12+20%x 5+ 12 % 5)
or M1 for20x12o0r20x5o0r12x5
(a)(1i)(b) ‘ 0.19 ‘ 1 ‘ FT 152 =+ their 800
(b) 3x S 2753
= 1:5x B2 for »* :M or better

= 8[7]

or M1 for i:rtr“ = x? x%
3 2



(©

13.6 or 13.59 t0 13.61

If chord is 4B and O is centre of the cross
section

M2 for 2 cos"[E] oe
20

20-5
20

or M1 for cos =

ocC

theirAOB
— X7

M1 for x 207

o 1(20)3[82.8/r)
2 180

~ 1 ol .
M1 for s % 20~ x sin(their AOB) oe

M1 for their area x 150

M1 for their volume + 1000

Question 48
a =] 11. or L= oe soi
(a) [L=]118 5| Ml for L=2W 1
[W=]59 M1 for W+2H=20.1 oe
[H=]71 M1 for 2. +2H=37.8 oe
B1 for at least one correct answer
b)(1 0.559 to 0.56]0... B4
®® ©0.56(0...] M2 for %XISXISX\/MZ—ISZ i
conversion
or M1 for /> + 182 =24 oe or better
M1 for figs 800 + figs their volume isw
g/cm’ or g cm ™ final answer B1
(b)) |34.1or34.11to034.12 4 242 182
M3 fortan| |= —————
18" +15

or M2 for v18% + 15% isw
or V24* + 157 isw

or M1 for 18+ 15% isw or 24* + 15% isw
or M1 for indicating required angle is EBD



Question 49

(a) | 1350 0r 1354....

M2 for 20> —13?

or M1 for BC? +13*=20?

A1 for v/231 or 15.2 or 15.19 to 15.20
M1 for 20x24 and 13x24 and their
15.2 x 24

M1 for [¥ X] their 15.2 X 13

(b) 2370 or 2369 to 2371...

cao

(c) 24.6 or 24.58 to 24.59

Question 50
(@) | 2.64 or2.638...

(b) 953 or 952.6 to 952.8

13
\20? +247
or M2 for v20% +24% or +/24% +20% —13?

or M1 for AF?= 207+ 24% or 24> + 207 - 13?
or M1 for correct angle identified

M3 forsin [...] = oe

5 X2 4" + T x2.4%6.3
M3 for [R™ =] A N oe
T+27

or M2 for

z 5
7r><2.42+7r><2.4><6.3=71'R“+§><47rR‘
or M1 for [#%2.4°]+ 7 X2.4%6.3 oe

or [ER2]+%>< 47R* oe

ol
M3 for lx:z'x?.62><16><[1—(161_612J ]

or %x;rx?ﬁz xlﬁ—%xxxl.92x(16—12)

or M1 for %XEX?’.Gz %16

or for %xzrx(thez’rl.9)2 x(16-12)



Question 51

(a)()) | 4.095 2 | B1 for figs 4095
525x%17.
or M1 for PIRILE,
1000
(a)(ii) | 15 3 | B2 for 35
OR
1
M2 for —(10+4)x5 x L=525 oe
2
1
M1 for ;(10+4)x5 oe
a)(iil) | 455 or 454.9... 6 | M3 for rheir [BD =]N3 +52 X (their 15)
[x2]
or
B2 for +/34 or 5.83 or 5.830 to 5.831
. 5
1
or M1 for 5° +[5(10—4)J
and
M1 for their 35 X2
M1 for (their 15) X 10 and (their 15) X 4
a)(iv) | 4200 3 10\
M2 for 525 x A oe
3 3
or M1 for [EJ or (i oe
5 10
(b) 182.875 ... 307.125 final answer 3 | B2 for either seen

orM1forl0+050r6+050r4+05
oe



Question 52

@0 ] or 5—1 7 final answer M1 for l><iﬁr x 2% oe
3 3 2 3
(a)(11) 2.4[0] B3 for answer in range 2.396... to 2.40...
OR
16w 5
M3 for their TJFTEX 25X 52+
Laso?sn =37 oe
3 3
or M2 for ? — their 167” 2% B2
o¢
or M1 for mx2*x 5.2 oe
or %er22 xh oe soi
(a)(iii) 1 hour 38 min or 1 hour 37.8 min to 1 B2 for 1.63[2...] or 98 [mins] or 97.8 to
hour 37.9... min 97.9...]
887
——X620
or M1 for ———[x 60] oe
35000
' 8.5[0 8.496 to 8.497
®) 10} or & M3 for [r=] o 65 oe
——m ——sin140
360

140 1 .
or M2 for — 7t X #* — — 7% X sin140 [=65]
360 2

oc

or M1 for cither area expression seen



Question 53

(a) 3.5 oe 3| Mlfor2(x+x+3)=20 oe
M1 for correct ax = b for their linear
equation
(b) 116.8 0or 116.83to 116.85 nfww 5 . 5sin20
M2 for sinp =
2.5
2:5 5
or M1 for — =—
sin20 sinp

Al for 43.2 or 43.15 to 43.17
M1dep for 180 — (20 + their 43.2)

After 0 scored, SC1 for length of side =5

(¢) 5.07 or 5.068 to 5.071 6 | B3 for7.41 or 7.412 to 7.413

or M2 forr+r+ 4—%)(2)(1‘5)(1‘ =20 oe

or M1 for ﬂ><2><Tl:><r o€ seen
360

M2 for 2 x 7.41 xsin20 oe
or 7.41%> + 7.412 = 2(7.41% cos 40 oe
" 7.41s1n40

sin70
or M1 for implicit version




Question 54
(a) 54[.0] or 53.99 to 54.03... 6 | M2 for [h=]195.4 %3+ (nx2.4% oe
or M1 for 95.4=%><7:><2.42 % h

M2 for [slant ht , = | +[(their h)” +2.4*
or M1 for (their h)* + 2.4

M1 for i><2><1t><1‘h@1'm’:2><T:><2.44 oe
360

or ——xux(theirl)’ =nx2.4xtheirl
360

(b) 14500 or 14470 to 14480 4 | M3 for 200 x 60 x 24 x 7 x 4*[+1000]
or 2 X 60 x24 x7 x 0.04* [x1000]

or M2 for 200 x & x 4?
or for 2 x 1 x 0.04*

or M1 for m x 4% 0e or T * 0.04% seen oe isw

or 1000 cm®= 1 litre soi or 1 m*® = 1000 litres soi

or for 24 x 60 seen oe

Question 55

a 31.5 3 [
@ M2 for 17.5x % oe
350
or M1 for ‘f1134 oe i1SW or ‘f 0 oe iswW
350 1134

1134 pe
or for =|——| oe
350 LS

(b) 15 2 | Bl for 15+ 0.25 or 10.5 + 0.25 or better seen
163.9375 or 163Eﬁnal answer

c 40.5[0 2
L 10] M1 for xx(l—lSJ:mﬁos oe
100 [5]
(d) $2.23 final answer 3 | B2 for2.227... or 2.23 seen
OR

M2 for 57 — @ oe
0.88

or M1 for @ oe
0.88

It 0 scored SC1 for 57 x 0.88 oe seen



Question 56

a)(i 4.455 t0 4.456... [ 4.46 28
@0 [ ] M1 for [r=] — oe
2n
(a)(il) 1250 or 1247 to 1249.9. .. M1 for 20x T X 4462 oe
(a)(iii) | 66[.0] or 65.95 to 66.02
(D 0] M2 for [tan] = 20
2x4.46
or B1 for identifying angle ANB on cylinder not
on rectangle
(b) 11.8 or11.821t0 11.83 3
M2 for [r=] 3 i oe
2n
m

Question 57

(a)()(a)

(8—2)x180
8x2

oe

or M1 for 310=17x#* x2r

or 310—1:{&) h
3 W2

M2 for \/(Zheir ) +(2xtheirr)” oe

N )

or M1 for [/ =)(their r')2 +(2x their r)2 oe

M2 8—-2)x180 2x8—-4)x90
lem%m% m%

(@)()b)

174 0r 173.8....

M3 for %XGXOM oe

o

or %X(OA) x sind5 oe

or %xGxOAxsimﬂ.S oe

where 04 and OM are as in the M2

or M2 for OM =3xtan67.5 oe
3 ] 6x5in67.5
or oe
cos67.5 sin45

or for 04 :[

or M1 for % =tan67.5 oe

or for A =c¢0s67.5 oe
OA

sind5  sin67.5
= oe
04

or for

5(a)(iD)

193 or 193.0to 193.1

2
M2 for 7 x j oe
c0s67.5

sin45 _ sin67.5

r

or M1 for . =cos67.5 or
r



b)(1 1.27 or 1.272t0 1.273 2
(b)) or O M1 for [%X}TXOASZ x4

or % x 7 x 0.45% [x4]

(b)(11) 742 or 743 6 | M5 for a method leading to the volume of water

invcos(m]
Ax2x—— w7 x 045
360

7l>< 0.45% xsin 2invcos[gJ } oe
2 0.45

0.15

eg.

OR

invcos[

70'45Jx 7%0.45% oe
360

0.15
90 ﬂ'nvcos[ﬁ)
[2 x]i'x 7x0.45% oe
360

M2 [2]

or

or M1 for use of i>< %045 oe
360
5
M2 for l>< 0.45% xsin 2invcos[&J oe
) 0.45

or lx 0.15%0.45 xsin invcos(wj [x2] oe
) 0.45

Question 58

(a M2
(a) [(36+50)><40Jx120 y
S L .5)x 0.
o M for (36+20)><400€0r (036+(; )><040e
((036+0.5)x0.4}x12 =
206400 + 1000 = 206.4 Al | Must see an explicit conversion
or 0.2064 x 1000 = 206.4 nfww
(b) 5 [minutes] 44 seconds 3 | B2 for 344 [seconds] oe 5.73...[mins]
or M1 for figs206.4 + figs 6 oe
1 28[.0] or 27.96 to 27.97 3
©0) [-0] or o M2 for [=] 1185 2064
(figs84)m

or M1 for 7’ x figs84 = figs 2064

(o)1) 140 cao 2 | M1 for 0.6h = 84 oe

ALT method

M1 for ux(their (c)(i))2 xh= figs206400+ 0.6 0e
i(d) 128 or 127.7 to 127.8 4 | B3 for 40% +120% +18%0e

OR

B1 for horizontal length 18 so1
M1 for any correct attempt at 2-dimensional Pythagoras’
182 + 1207, 1202 + 40, 182 + 40




Question 59

(a)(1) 1580 or 1583 to 1584 2 | M1 for Tx6%x14
(a)(1L 452 or 452.3 to 452.4... 2
W M1 for [%}xixnxﬁé
®(Q) 7.85 + 1000 [=0.00785] M1
(b)) | 16[.0] or 15.95 to 15.99 2 | FT {their (a)(i) + their (a)(ii)} x 0.00785
evaluated to 3 sig fig or better
M1 for
(their (a)(i) + their (a)(ii)) x 0.00785
1 162 or 16.21 to 16.23 3
©) & = 2000— 50%+ x 2>
M2 for = [>< 100]
2000
50x i xTx2}
or for ~ & x 100
2000
50x i x X2
or M1 for W L
2000
(c)(11) | 6.87 or 6.870 to 6.872 1 4
FT 3 2000£heir(50><§ xnxf]
evaluated to 3s{ or better
(d) 4 | M1 for [t]3R)* +[n]3Rx9R oe

o¢

W | b9

M1 for 2[7]x” + 2[n]x x 7x oe

M1 for their area of cone = their area of
cylinder seen



Question 60

(a) 1 4 3 M3
EXEXWXE
h=]*5———— oe
LA~ nx12?
leading to 0.125
or
1[><122><37i><i><n><33
3- 2 23 oe
wx12 5 1 4 .
M2 for mx12 xh:Exgxnxfi oe
R L or for mx122x 3 =mx12%x x + %x7%33 oe
l><i><1[><33
h
or for =—=————=— o¢
nx12%x3 3
2 1 4 3
or M1 for ©x12 xhorixgxmd oe
or mx12*x3
(®) 4.8[0] or 4.795 to 4.796 3 | M2 for mx122 x (3—0.125) = mx R? x 18 oe
or
7 %127 % 3 - %xnx3 =mwx R* x18
or Bl for 3-0.125 or for 414 7 oe
10.5 or 10.47 to 10.49 3
© o ° 4 x%s® 0x1.5 30x1.5°
M2 for 2 or 2 %100 ce
—xmx3’ —xmx3
3 3
4 30x1.5°
or M1 for —xmx3* —30x1.5 or 012 oe
3 —xmx3
3
Question 61

1.13 or 1.128 to 1.129 5 3
N foi 1l sl o> <8000
' 195200

o i/4.53 % 0.385x 8000
195200

385 -
or M3 for i,/ 0.38 q i/-"?'reer(}Ef;o

or
their24.4 195200

0.385 P

or =
their24.4 45°

their24.4 0.385

or M2 for or
0.385 their24 4

or B2 for 24.4 or 3080 seen

or M1 for 195200 = 8000
or for 0.385 x 8000




Question 62
(a)(1) 251 or251.3t0251.4

M1 for %x-}tlez x15 oe

(a)(i1) 79.5 or 79.51...

M3 for tx4x~4>+15% oe
or M2 for 4152 +4% oe

or M1 for [>=]4%+ 15%0e
or Tx4x theirl

M1 for
their curved surfacearea

[x100]
theircurved surfacearea + 7 x 4°

o¢

(b)(1) 13 min 20 sec

B2 for 800 or % oe seen

or M1 for figs 3 + figs 375
or figs 3 +22 500

(b)(i1) 0.472 or 0.4715 to 0.4716...

Question 63
(a)(1) 96

M2 for mx0.45> xh=0.3
or Tx 452 xh=300000 oe

or M1 for 7 x figs45* x h = figs3 oe

M1 for %x24><8

(a)(i) | 18.4or18.43..

(b) 622 or 622.0 t0 622.1....

M1 for tan[x]= %oe

2
‘ M1 for [%x] nx6” x11 01‘%><n><62[><11]



9161 246 or 246.2 to 246.3... 5
©® M4 for 15><20—4><4—§—£><1t><42 oe

OR
270
M2 for —xnx4* oe
360
or M1 for kx wx4” , where k <1

M1 forl5x20 or 4x4 oe

(c)(ii) 80.8 or 80.9 or 80.84 to 80.85... 3
M1 for 15+20+11+16 oe

M1 for %xzxnxﬁloe



Question 64

i M1
(@)1) sin[BOC| = %or better oe

19.47. .. Al

(a)(11) | 64.6 or 64.55 to 64.58 3

M2 fo
360

or M1 for i><;rr><62 oe
360

360-135-19.5
] ————————XT

2
x 6~ oe



(a)(i)) | 16.10or1610t0 16.13 5 M2 for 2 x+/6 —2* oeor2 x 6cos19.5 oe
or M1 for OC? +2%*= 6> oe or 6 cos 19.5 or better
AND
M2 for
62 +their OD? — 2 x 6 xtheir ODx cos 135
OR
M1 for 62 + their OD? —2 x 6 x their OD x cos 135
A1 for 259 to 260
(a)(dv) | 94.2 or94.3 or 94.15 to 94.27 ... 4 | M1 for % x 6 x their OD x sin 135 oe
nfww
M1 for %5 x 6 x 2 x sin(90 — 19.5) oe
or for ¥ x their OC x 2
Mildep for their (a)(ii) + their two triangle areas
i(b) 1000 cao 3 20 g

2 2
M2 for 160 x [—} or 160 —[—j oe
8 20

2 2
or M1 for [@j or (ﬁj oe
8 20

OR

b

. sector angle 1202

M2 fo

or M1 for Q x360 oe or better

8
OR

percentage

M2 for 120° oe or better

or M1 for % [x 100] oe or better
n



Question 65

(a) 72 or 72.0 cao nfww 3 x
M2 for —x2xmnx7.5=2xmx1.50¢e
360
or M1 for i><2><1t><7,50r for
360
2xmx1.50¢e
OR
M2 for —— xmx7.5%=nx1.5x7.50e
360
or M1 for iox tx7.5% or for
nxl.5x7_é oe
(b)) 2><\/l72 —_8% or J342 —16% oe M2 | M1 for 17 =87 +d* or 342 = 16>+ i2
1 3 3 3
(b)) ) 29.30r29.30t0 29 31 . M3 for ([n]x8* x30) + §><[n]><173 [x
100] oe
OR
M1 for =8 x300e
M1 for §><7r><173 o€
(c) 12.70r12.73 to 12.74 3 | B2 for 2.26 or 2.261 to 2.262.... soi

or M2 for (202 ><15—£><7:><63]+202 oe

or for 15 — [ﬁxnx63+202Joe

or M1 for 20? xlS—%xnxG“oe

or 202><D:%><7t><63oe

If 0 scored, Sél for answer 11[.0] or
10.97 to 10.98



Question 66

a)(1 2 5 . 2 M3 ] 2 y 2
@ gﬂ(3.6)-’ - 5;vr(5.4)3 - M1 for either §E(3.6)° or 5;r(5.4)3
7(3.6)* x6.5 M1 for 7(3.6)* x6.5
692.1t06922... Al
(a)(i1) 33.6 or 33.60 to 33.62 4 0.6Y
M3 for (—} x 692 x 10.49 oe
3.6
or M2 for % x 692 oe
3.6
3 3
or M1 for % or ﬁ oe
3.6 0.6
If 0 scored, SC1 for their volume x 10.49
i 127 final 2
®® e A M1 for 2—16 x 21 x 10 oe
360
After 0 scored
SCI1 for final answer 8t or 121 + 20
(b)(i1) 302 or 301.5 to 301.6... 4

M1 for 2nr = their (b)(i) oe or for
216

—0><1t><102 =uxrx10 oe

and
M1 for [/ =] / 10° —their6® oe
and

M1 for [V =] %ﬂ'(ﬂ?eii" 6)* x (their8)



Question 67

(a)

88.9 or 88.92 to 88.93...

M3 for 2x12+wx2xnx12oe
360

(360-50)

or M2 for x2x x120€ 1SW

or M1 for ﬂ><2>< nx12 oe 1sw
360

(b)

9.01 or 9.009 to 9.010...

Question 68

(@)(1)
(a)(it)

()

| 432

404 or 403.5 to 403.7

4.4[0] or 4.398 to 4.399... nfww

(360-50)

M2 for xTx12% x h=3510

or M1 for i><rc><l22 x h oe seen
360

with &= 50 or 360 — 50

2|M1for12x12><9+3oe

5

M4 for 122 +4><%x12><\/62 +9% oe

or M3 for %lex\/GZ +9% oe

or M2 for explicit method to find height of
triangular face

e.g. 6> +9° oe

or M1 for implicit method to find height of
triangular face

or for 6°+9° oe seen

or B1 for slant height of triangle FC

J153 or 34/17 or 12.4 or 12.36 to 12.37 soi

M3 for ioe
(2+3)><Tr

dmr

or M2 for +mrx3r =304 0¢

2
dmr

or M1 for oe seen or 77 x 3r 0€ seen




Question 69

(@)

373 0r37.26 to 37.27

M2 for m x 0.35 x4/0.35% +1.5% oe

or M1 for 0.35% +1.5% or better

M1 for 7 x 0.35°

Mlfor2xnx0.35x%16

(a)(ii)

6.35 or 6.349 to 6.351

M1 for T x 0.35* x 16

1
M1 for — xt x0.35>x 1.5

a)(ii)

(b)

222 0r223 0r22.24 10 22.26

154 or 154.3 to 154.4

M2for17.5x35%x14—-10x
their(a)(ii)
orM1for17.5x3.5x1.4

3
M2 for 450 x ﬁ oe
\ 200
(o8} ([200)
orMl1 for | ,|— | or|.— | oe
200 98

[450j2 (200}3
orfor | — | =| — | oe
V 98



Question 70

() [a=]9 3
B2 fora =9
[6=] 14 OR
M2 for
ﬂ><2><7T><17+ﬂ><2><ir><10+7+7
360 360
oe
or M1 for
ﬂ><2><71'><17 oe or ﬂ><2><,7z'><10 oe
360 3
If 0 scored SC1 for =14
(®)() 60° at centre B1
or interior angle = 120°
[Gx]%x d* xsin60 oe Mi
3 M1
[d2 L }27
6><j><sin60
6.99[9...1t0 7.00[...] Al | Dep on MIM1
(b)(ii)(a) ‘ 1578 ‘ 1 ‘

(b)(ii)(b) ‘ 675 or 674.5 to 674.6

Question 71

2 ‘ M1 for 2 x127.3 oeor 6 x 7 x 10 oe

[TSA cylinder =] 27X + 27wx % 3x M1
A4x(5v B M1
[TSA hemisphere=] 7(5y)" + APORF
Leading to M1 | dep M1M1
27x% +67x* =507y + 257y  0e
Al | dep on M1IMI1IM1

2
32 = 75y
8




Question 72

()@

22620 cao

B2 for 72007 or 22 608 to 22629
or M1 for %x 7 x12%[xfigs 1] oe

(a)(ii)

(b)

8840 or 8850 or 8836 to 8850.

647 or 646.8

th

M1 for cos COM = %oe

or sin AOC = i oe
12

M1 for szrxu2 oe
360
M1 for [%lez x sin(their COD)] oe

Mildep for (their area of sector COD—
their area of triangle COD) x100 dep on
at least M1M1 oe

M2 for 2.2 A B" oe
42 x35%x0.2

or M1 for [vol of stone =] 42x35x0.2 oe

If 0 scored SC1 for answer figs 647 or
figs 6468

(©)

46.1 or 46.12 to 46.14

15

or M2 for 8%+ 12%oe or 82 + 12+ 15% oe

M3 for tan = oe

or M1 for identifying the angle GAC



Question 73

‘(a)(1) 10 100 3 | M2 for 30x70+2x30x40+2x40x70
or M1 for 30 x 40 or 30 x 70 or 40 x 70
(a)(i1) 16 3 | M2 for 2 fit width, 2 fit height and 4 fit
length soi
or M1 for 70, 30 or 40 ~ 15 or 20
®(@) | P . M2 | M1 for using 750 and 8.9 correctly in
Em x 31 = their (750 + 8.9 ) oe el F oo ar 750 -~8H
o their(750+ 8.9) Midep
F= oe
T
r=2993 Al
(b)(i1) 1170r 116910 117.2 5 | M4 for

Tx2.99% + X 2.99><\/2.992 +(3%2.99)°
(0]§]

or M3 for mx2.99x+/2.99 + (3% 2.99)°

or M2 for 2,99 + (3x2.99)

or M1 for 2.99% + (3 x 2.99)?

or for 7x 2.99?





