12 j.; sin24 40
o 1+ cosd
Attempts this question by applying the substitution # =1+ cos&
and progresses as far as achieving J‘...(u D M1 3.1a
u
u=1+oost9:>%—sina and sin26 = 2sinfcos ML | 1.1b
{j‘ sin20 }IZsmﬂoosﬂdGZIZ(ul)du AL ’1
1+cosd 1+ cosd u
ZJ‘ . o In M1 1.1b
B 1 G A ML | 1.1b
IZ sin2 49 L_ A u-tnu| — -2(1-I)-(2-;2) M1 | 1.1b
o 1+cosO 2
=-2(-1+In2) =2-2In2 * Al* 2.1
(7)
12 Attempts this question by applying the substitution # = cosé
Alt1 and progresses as far as achieving | ..—— ... M1 3.1a
u+1
u=cost9:>%—sina and sin20 = 2sinBcos @ ML | 1.1b
{I sin2¢ }IZsmBmsﬁdgz‘[ Zudu Al 21
1+cos9 1+ cos® u+1
M1 1.1b
I(““) ! du ZIIIdu — 2(u— In(u+ 1))
u+1 M1 1.1b
sm 28 0
=t =2 u—In(+1)| = -2(0-ID)—(1-;n2)) M1 1.1b
1+oos0 1
=-2(-1+In2)=2-2In2 * Al* 2.1
(7)

(7 marks)




Question 12 Notes:

M1:

M1:

Al:

M1:

M1:
M1:

Al*:

Alt1l
M1:

M1:

Al:

M1:

M1:
M1:

Al*:

See scheme

Attempts to differentiate # =1+ cos@ to give % = ... and applies s 28 = 2sin fcos &

“2u-1)

Applies u =1+ cos 8to show that the integral becomes I
U

Achieves an expression in u that can be directly integrated (e.g. dividing each term by u or applying
partial fractions) and integrates to give an expression in u of the form +Au+ glnu, A,u+0

For integration in u of the form £2(u — In)

Applies u-limits of 1 and 2 to an expression of the form +4u + ulnu, A,u = 0 and subtracts either
way round

Applies u-limits the right way round, i.e.

j' 2D g zj' [11] du—2[utul - 2A1 hD @ =2y
2 u 2

u

j‘ “Au-D) g zj' (11] dw=2[u bul = %2 ;2 (1 D)

2 U U

x

sin 26

1+ cos

2
and correctly proves j. d@ = 2—2In2, with no errors seen

0

See scheme

Attempts to differentiate # = cosé to give % =...and applies sm28 = 2smfcos &

. . -2
Applies u = cosé to show that the integral becomes I_ul du
U+

Achieves an expression in u that can be directly integrated (e.g. by applying partial fractions or a
substitution v = #+41) and integrates to give an expression in u of the form

+Au+ pn(u+l), A, p#0 or +Av+ glv, A, u+0,where v=u+l
For integration in u in the form +2(z — In(u+1))

Either
e Applies u-limits of 0 and 1 to an expression of the form +Au + gIn(u+1), A,u # 0 and
subtracts either way round
e Applies y-limits of 1 and 2 to an expression of the form +iv + glnv, 4,4 # 0, where
v = u+1 and subtracts either way round

Applies u-limits the right way round, (o.e. in v) i.e.

. J’ 2 J’ [I_L] du 2L u— @D — ~2(0-ID-(1-m2)

u+tl i+l

. j‘ 2 j‘ (11] du=2[u @D} = 20 M2 (0 WD)

u+1 u+l

sin20

1+cosé@

2
and correctly proves j. d@ = 2—-2In2, with no errors seen

0




