STEM | Exam Builder

r

Mark scheme
Radians: arc length and sector area
Additional Mathematics 0606 - Questions from Paper 1 and Paper 2

r

Total marks

73

MARKS FOR EACH QUESTION

1 2 3 4 5 8 9 10 | Total
4 6 7 7 7 8 8 11 73
Question 1 [4]
1
1 @ 500 = Erz (1.6) M1
25 only Al 125 is A0
(ii) their 25 + their 25 + their 25 x 1.6 or better M1 | their 25 must be positive

90 Al
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Radians: arc length and sector area - Mark scheme

Question 2 [6]
2(i) 9.6=120 M1 | For use of arc length
6=0.8 Al
\
2(i1) Either M1 | For attempt to find AB or OB using
AB their 6
tan 6 = 127 (4B=1236) May be implied by a correct
Or triangle area
12 Allow if using degrees consistently
OB = (OB=17.22)
cos@
Either M1 | Allow if using degrees consistently
Area AOAB = % x12x their 12.36
Or
1 .
Area AOAB =—x12x their 17.22xsinf For attempt to find area of triangle
2 using their 6
(= 74.1 or 74.2)
1 ) B1 | Allow unsimplified
Area of sector OAC = 3 x12°x0.8
=57.6
Area of shaded region = 16.5 or 16.6 Al
Question 3 [7]
33 B1
N L P
_ 96 B1 | Dep
0= 2 Must have previous Bl
3(i1) rd =12 B1 | For statement of arc length
96 12 M1 | For attempt to use part (i) to find either » or 6
FX—=
2
r=8 and =15 Al | For both
\
3(iii) 1, . M1 | For a complete method including a correct attempt
Area = 48— 5" sin¢ for the area of the triangle using their » and &
=16.1 Al
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Radians: arc length and sector area - Mark scheme

Question 4 [7]
4(a) 27=120 B1 | LAOB=6
0= 2 oe
4
M1 | All ith their 6.
Either tan(n—6)= B soi oW with fetr
12
CB 12
Or — P =
sin(n~6) sin(ﬁ - nj
2
Perimeter = 24 + 27 +2(14.86..) M1 | Allow with their CB.
Perimeter = awrt 80.7 A1l | From correct working only
4(b) 1 ) . . 3 | M1 for each area
EXIZ x their 0 +(12>< their CB) A1 for awrt 340 or 341
340 oe or 341 oe
Question 5 [7]
1
S(a) i M1
ACB =2tan™| E oe
L5
ACB=(2=x1.176...) Al | Must see justification to 2 dp
=235t0 2dp
5(b) Arc length = 5x ACB Bl
Perimeter = 35.8 B1 | Allow awrt 35.8
5ic) [ 5 M2 | M1 for area of kite or area of sector
Area = (12x3) - Exﬁ % “'35J M1 dep for kite area — sector area
30.6 Al | Allow greater accuracy

Any use of fractions gets Al
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Radians: arc length and sector area - Mark scheme

Question 6 [7]

M2
6(a) 6_5[3_7Tj 5.2%‘} 2(6.5-5.2) M1 for 6'5[%]

8
or 5.2(3—n]
8

16.38t0 16.4 Al
6(b) [Angle PRQ =]2¢ soi 51
n(z - B1

y = 2acosgoe or y :M e

sin ¢

y> =a* +a’ —2a’ cos(m—2¢) oe

or y> =a’ +a’ +2a*cos(2¢) oe

Complete and correct plan soi: M1 | FT their 2¢ and their

» 1 ) expression for y or y? in terms
a 3 (2acos @) (2¢) oe of a and ¢

or ma

) _l[asin(n—2¢)

2 sing J (24) 0

or ma* — %(aZ +a* —2a* cos(m—2¢))(2¢) oe

or ma’ —%(a2 +a* +2a* cos(2¢4))(2¢)

2 . 2( _2 Al
az(n—4¢cos2 ¢) or ma® —WSI;H—;;@
or ma’—2¢(a’> —a” cos(n—2¢))

or ma®—2¢(a’ +a’ cos2¢)oe
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Radians: arc length and sector area - Mark scheme

Question 7 [8]
7 B1
® %x102x9=35 50 0=0.7
7(b) Arc length CD: 7 B1
A jy M1 | For a complete method to find 4B,

sin(0.35) = 72 could be using cosine rule
AB =8.23(0) Al
Perimeter = 7+4+8.23=19.2 Al

7(c) . 1o M1 | For complete attempt at triangle area,
Area of triangle = 512 sin0.7 may use equivalent method
Area of triangle =46.4 Al
Shaded area =11.4 A1l | Follow through on their area of the

triangle
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Radians: arc length and sector area - Mark scheme

Question 8 [8]
8@ 1L o vo=-43 Ml
2
0= 3 rads soi Al
2
24 x their 6 M1
36 cao Al
Alternative method
s =r6@ soiand (B1)
l xrxs=432
2
M1
l x24xs =432 (M1)
2
_432x2 oc (M1)
24
[s=]36 (A1)
8(b)(i) | [OB=] 2ycosa oe B1
8(b)(i1) | (their2ycosa)x ysina M2 | M1 for either area
2
—%x (theirycosoz)2 xa oe
correct completion to Al

y?cosa(2sina —acosa)
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Radians: arc length and sector area - Mark scheme

Question 9 [8]
9 2
(@) r M1 for angle A0B: 2
3 3
or angle AQO0: %
s
or angle OAB: .

or e.g. cos (AOB) = —%

or sin lAOB = ﬁ
2 2

or AQ or BQ = 2\/§

If 0 scored, SC1 for answer of 1.047
rads

9(b) 5 63 -2 6 | BS correct calculation that
23 _?n or \/_375 oe nfww simplifies to give shaded area e.g.
4
(?“—J?j—(zn—%/i)
OR

B1 for sector AOB: %x22 ><23—TE oe

B1 for AAOB or AAOQ or ABOQ:

l><22><sin2—7t
2 3

1 . T
or —x2x24/3sin— oe
2 \/_ 6

1 2 m
B1 for sector AQB: EX(Z»\/g) xg
oe
B1 for AAQB: %(2\5)2 sing oe

OR

B2 FT their exact angles for a
correct calculation for any two of
these areas

OR

B2 for sector AOB: 4.188;

AAOB or AAOQ or ABOQ: 1.732;
sector AQB: 6.282;

AAQB: 5.195[5]

from using 1.047 rads

OR

B1FT their exact angles for a
correct calculation for any one of
these areas

OR

B1 for one of these areas using
1.047 rads
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Radians: arc length and sector area - Mark scheme

Question 10 [11]
10(1) lx 122 % 9 =150 M1 | use of sector area

2
0=2.083,s0 §=2.08 to 2dp Al

10(ii M1 t method fi f triangl

(i1) Area of triangle AOB = %x 12?5in2.08 corfect method forarea o triangle
Al | all implified, usi
Area of segment = 150 —lx 122 xsin 2.08 ariow unsimpitie ’ll;i)mg
2 0 =2.08, 2.083 or—
72
AB M1 | correct trigonometric statement using
sin1.04 = —2— 0=2.08, 2.083 or@ with attempt to
12 72
obtain 4B
AB = awrt 20.7 Al
Shaded area = their AB x8 — their segment area M1 | execution of a correct ‘plan’(rectangle —
segment)

awrt 78.4 or 78.5 Al

10(iii) Arc AB =25 or 24.96 B1
Perimeter= 25 + their AB + 16 M1 | correct ‘plan’ (arc + their AB+ 2x8)
awrt 61.7 Al
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