Question Scheme Notes Marks
Number
7 =3sin0 (00007  r=3cosd (—gmemg)
@ V3sing=3cosf = tand =13 B1: Either correct coordinate
V4 3 (3 7[) B1: Both correct coordinates and | B1 B1
=0=—, r==— or |—,—
3 7 2’3 no others
2)
(b) 11 Uses one of
J‘(\/gsine) déo —KJ‘iE_ 5 cos26df =... or sin’ @ =+1+1cos20 or
cos’@=+1+1cos20 inan Ml
I(3 cos 9) do —MJ- COS 20d0 =. attempt to integrate 7> for one of
the equations.
Uses both
. 2 1 1
j(ﬁsm 0) do =KJ.E—ECOS 20d6=... and sin? @ =1 —Lcos20 and
. 11 cos’@=1L+1cos20 inan M1
J-(3 cos )" do :MJE + 508 20d0 =... attempt to integrate 7> for both of
the equations to correct form.
AT 3 1.
j(ﬁ Sin 9) do :_(9 - Esm 29) and Fully correct expression after
integration ignoring limits Al
J(3 cos 9)2 dé = (0 +—sin 2,9) (accept equivalent expressions)
3 1 3 Full process for at least one of
J. ( 3sind ) Z[ 0 —ESIH 20" | =...or | the two areas required, including
0 correct arca formula, with their M1
| T = attempt to apply the double
—J.,f (3cos 49) do = {"0 +—sin 29"} =.. angle formula, and evidence of
25 4 2 5 correct limits applied.
105 . 1 (5 , Full and correct process for the
Areaof R = Efo 3sin” 0do+ EI” 9cos”0d0 | area of R. Formulae and limits
must all be correct, and evidence | DM1
_3 {ﬂ L 2_ﬂ_(0 0)}_{_“) ( +lsin2—7zﬂ of limits applied, with areas
413 2 3 2 3 2 3 added.
C t :
2_3\/_ 3_7;_9\/— 5_”_3\/— orrec 5answer . K
4 16 8 16 8 4 Allow a=2, b=—-
8 4
(6)
Total 8
Additional Notes
(a)

B1: One correct coordinate, do not be concerned about the method for this mark. Allow for & :% seen

and isw if they go on to use € = z

for this mark.

B1: Both coordinates correct, and no extras. Again, do not be concerned about the method. Condone if
given in the wrong order in a coordinate pair.

(b)




M1: Starts correct process to find one of the two areas. Must be using #* for one of the two curves,
attempt a double angle formula sin’ @ =+1+1cos20 or cos’ @ =+1+1cos26 and any attempt to
integrate the result (no matter how poor, ie a changed function). Condone errors with the coefficient not
being squared.

M1: A full process to find the integral of 7* for both curves with correct double angle formulae used, so

sin’ @ =1 —Lcos20and cos’ @ =1+1cos260 and reaches correct for each, but again allow if slips occur
in the coefficient.
Al: Fully correct integration for 7* for both curves. The coefficients must have been correctly dealt with.

Note the % may be included throughout.

B
MI1: For a full correct process to find at least one of the areas. Must be using %j r>d@ including the %

and with correct limits for the area applied (condone not showing subtracted 0’s), but condone slips in the
coefficients when squaring and condone if incorrect double angle formula attempts were made.

Note: Some candidates may attempt to find only one area and double the result. If the area formula is
clearly seen or applied before doubling this is acceptable as an attempt for the full process for one area.
DM1: Depends on all previous method marks. Fully correct process for both areas and adds the results.
This may be done separately or in one expression throughout the working.

Al: Correct answer.



