Question

Number Scheme Notes Marks
8(a) y=rsing=(1-sing)sin@=sin&—sin*0 | Differentiates (1-sin&)sin & to
:ﬂzcose—Zsinecose ach!eve tcosd+ksingcosdor M1
do equivalent. Use of y=rcosé or
ore.g. X = r cos & scores MO
dy - o
=40 cos @ —sin 20 Correct derivative in any form. Al
. . : 1
cosd—2sin@cosd =0=> cosd(1-2sind)=0 :>sm<9=§:>9=... dML
Solves to find a value for 4. Depends on the first M.
)
2' 6
Correct coordinates and no others. Isw if necessary e.g. if written as ( % %j after Al
correct values seen or implied award Al. Allow e.g. 8 —% =%.
The value of r must be seen in (a) — i.e. do not allow recovery in (b).
| (4)
(b) 1. 1, . . .
Way 1 Note that the > in 5 r2d@is not required for the first 4 marks
J.(l—sin 9)2 do= j(l— 2sin @ +sin’ 0)d9 Attempts (%j-‘-rz do and applies
11 1.1 M1
=||1-2sin@+=—-=cos20 |d@ sin @ =+ =+ =cos 26
2 2 2 2
[ 3 1.
(1-sing) d0:56+20059—zsm 20(+c)
Correct integration. Condone mixed variables e.g. Al
(1-sin 0)2d9:2x+20059—%sin 20(+c)
1 1. . Te
L1201 2c0s0-Lsin20| <[ 1 J_ \/_ -(2) S s _
2)| 2 4 o \2 8 16
. .. . . . 1. . M1
Applies the limits of 0 and their Eto their integration. The > IS not required.
For the integration look for at least ijsin 0df — +cosd
. 1 1. 71 7 B
Triangle: =x=sin—=x=c0S— | = —
J 2 2 6 2 6 L 32] M1
Uses a correct strategy for the area of the triangle
Fully correct method for the required
Areaof R= % i—1 £ area. Depends on all previous dM1
8 16 32 method marks.




1
§(4ﬂ+15\@ -32) Cao Al
(6)
Total 10
Note that the %in %jrz d@is not required for the first 3 marks
(b) 1-sing)’ do = | (1-2sin@+sin?6)do | A L)1 r2do and appli
Way 2 (1-sing) do= ( —2sin@+sin ) ttempts 5 r2deo and applies
1 1 1 M1
=||1-2sin@+=—-=cos26 |d@ sin“@=+=+-c0s26.
2 2 2
[ . \2 3 1 .
(1-sino) d9:59+20030——sm20(+c)
Correct integration. Condone mixed variables e.g. Al
(1—sm0) de—§x+2cose—zsm29(+c)
2
(lj §0+2cos€—£sin29 (L 3—7[+0 0]-(2) =3—”—1
2) 2 4 o \2 4 8
Evidence of use of both limits 0 and % to their integration. The % IS not required. M1
For the integration look for at least ijsin 0d@ — +cosd
Triangle — “Segment”'
1><lsin£><£cos——1 (1 sm@) do
2 2 6 2 6 2%
£—£[ 0+ 2c056’—£sm26?}2 :%_E M1
32 2|2 4 z 32 4
Uses a fully correct strategy for the area above the curve between O and P.
Requires a correct method for the triangle as in Way 1 and a correct method for the
“segment” using both their % and %
153 7 Fully correct method for the required
Area of R = ——1 —_— = area. Depends on all previous dM1
8 32 4 method marks.
1
2 (475 +15y3 - 32) cao Al

(6)




