


Alternative:

M1: Expresses the 2" and 3' terms in terms of the first term and the common ratio and eliminates
‘Arll

dM1: Multiplies up and uses tan&xcosé = sind

Al*: Proceeds to the given answer including the “ = 0” with no errors and sufficient working shown.

Other approaches may be seen in (a) and can be marked in a similar way e.g. M1 for correctly
obtaining an equation in & using the GP, M1 for applying tan#xcosé = sind or equivalent and

eliminating fractions, Al as above

u xu
Example: u, =——==5+ 2sin g = 12080 6tan g M1
u, 5+2sind

:>(5+23in6‘)2 =72sin® dm1
25+ 20sin @+ 4sin’ 6 = 72sin 6
= 4sin°6-52sin@+25=0  *

Al

(b)
M1: Attempts to solve 4sin® —52sin 6+ 25=0. Must be clear they have found sin @ and not e.g.

just x from 4x" —52x+25=0. Working does not need to be seen but see general guidance for

solving a 3TQ if necessary. Note that the % does not need to be seen.

Al: 6= %and no other values unless they are rejected or the %clearly selected here and not in (c)
.. . . . . 1 S5t
A minimum requirement in (b) ise.g. sind = > 0= 5
Do not allow 150° for 5%

PTO for the notes to part (c)



(c) Allow full marks in (c) ife.g. 8= % is their answer to (b) but 8 = %Z is used here.

orife.g. 0= 5% is their answer to (b) but 8 = % is used here allow the M marks only.

M1: For attempting a value (exact or decimal) for either a or r using their

1 1
B _ V3 5+2sin0 | 2t2%5 6tand | X3
E.g. a_12cosé?—(12><—T or r= 9050~ 7 oee.g. r_5+25in¢9 1
12x——— 5+2x
2 2
. 1 — 1 J3
Al: Finds both a=-6+/3 and r=— Nel which can be left unsimplified but siné@ = > cosé = —
V3 . _
and tan @ = —— (if required) must have been used.
3
: ot . a —63 _
dM1: Uses both values of "a" and "r" with the equation S_ = -y = L0 create an expression
1+—
MNE
involving surds where a and r have come from appropriate work and |r| <1
Depends on the first method mark.
ddM1: Rationalises denominator. The denominator must be of the form p+g+/3oee.g. p +%
Depends on both previous method marks.
oo 4
Note that stating e.g. K «P= qf K X V3 is sufficient.
p+v3 P03 a4 5,9
J§ V3
ALl: Obtains (S, =)9(1-3)
Note that full marks are available in (c) for the use of ¢ =150°
Note also that marks may be implied in (c) by e.g.
251
g . a _ l2coso 144 cos 0 144c08° 6
= 1-r _ 5+2sind 12cosf-5-2sin6 12005 2% _5_9gin 2T
12cosé 6 6
__ 108 _ 108  -6+6y3 _-648+648V3 _ 9(1-3)
T 6-6V3 —6-6V3 —6+6vy3 12

Scores M1A1 implied dM1 ddM1 Al

See next page for some other cases in (¢) and how to mark them:



12c055—n a 12cosE
6 oreg. g — _
5+23in5—n 1=r 5+ 2sin =~
1_756 1-_ 6
12005% 12cosE

And nothing else
scores M1A0dM1ddMOAO

12cos 5—“

S, = 6 ___9(1-3)

5+25in—n
1- 6
5n

12 cosF

Scores M1A1dM1ddMOAO

12 cosE
s =2 _ 6 —9(1+43)

. T
5+2sin—
1-___ 6

T
12 COSE

Scores M1A0OdM1ddMOAO

S, =9(1-+3) with no working scores no marks




