[}

Use tan® 8 :ﬂ

Bl

Eg tan’ = Hm_, A and then replaces sin” g
oos” 7

with e®or cos® § with 1 -2~

Nov/9
709/11
12024/

Q8

cos lﬁ' = -QJ -t Bl
2 Bl
Obtain - LI YO
-
3
{b) Use cormeet identity to obtamn 3-term quadratic equation in sind *MI
Obtain sin’ &+ 4sin@ +1[=0] Al
Attempt to solve quadratic DML
P i At least as far as qiTﬁ
—15.5% imphes attempt at solving quadratic.
Obtain 195.5 Al
Obtain 344.5 AIFT | Following first answer; and no others for
0% &= 3607 but must be in 4" guadrant.
SC BIL for 3.41° and 6.01%
5
I{a) a=4 BL | Allow 4sin(22)+3 il values of a, b and ¢ are not stated. Nov/9
- - 709/12
12024/
c=3 Bl
Q1
3
i) 5 Bl | Ignore attempts at finding solutions,
1
b it} 1 Bl | Ignore attemnpts at finding solutions.

1

= Ny M1 | Making tan2x the subject. tan2x=0 is MD. Nov/9
EDS[E] +1an 2y + 3 =0 = tanir= -WE Accept decimals and one sign error. 709/13
/2024/
T = Al | May come from non-exact working. )
== -E == -E Ipnore answers otitside the given rim e, Q
2

Let x=sin# M1 | Or equivalent method. Nov/9
(2x+7)2x=1)=0or {25En1E+?H25in’0-l} 709/13
/2024/

= sinld=l o sing= [£] 1 M1 | Finding sin® & and then sing? (may be implied).
2 &£
=45 135%, 225" 115" Al Al [ Al for any two commect values.
Al for all correct and no others within the range.

For answers in mdians, 41 only for all 4 angles.
If no (correct) working, then SC Bl for all 4 solutions.

Q4




[a) {Stretch} {factor 3} in y-dinection} B2,1,0 | 2 out of 3 scores B1. June/9
in} B2,1,0 | Accept shift. 709/11
[Translation} { 1} 12024/
Q2
Alternative Method for Question 2(a)
{D} (B2.1.0) | 2 out of 3 scores B1.
{ Translation) { 2} Accept shift.
3
fStretch} {factor 3} { in y-dinection} (B2.1,0)
4
(b} [f{ .'t'}]= 3sinx} {2} B1 Bl | No marks awarded if exira terms seen.
2
{a} sin‘x—cosx—1 1-cos x—cosx—1 —cos” x—cosx ML | For use of sin®x +cos’x=1. June/9
1+ cosx = 1% cosx or 14 cosx Allow use of 5, ¢, t or omission of x throughout 709/11
_ —cosx(1+cosx) M1 | For factorising. 12024/
1+ cosx Q5
= =005X Al
3
b 1 1 ML
®) -EM-T:E = r=cns"[—;—]
x=120° g x=240F Al
Al FT | FT for 360 — their answer. Al AQ il extra solution(s) in
range. SC Bl if answer in mdians for both -:%Iv, ?
3
e i i MI* | OE June/9
@] 7508 g 12]=0] [[mdinglﬂﬂﬂzmsa:n] g
cos cos Use of tanf = > 709/12
cos
/2024/
7sin® +12{1-sin” #)[= 0] DML | Use of 5" 4c” =1. Q3
= 12sin* #=Tsind =12=0 Al | AG, WWW
Condone use of 5, ¢ and t and/or omission of &
throughout working but the Al 1s for coo.
3
i(b) ML

[12sin? @ - 7sin @~ 12 =0 leading to |(4sin 8 + 3)(3sind - 4)

siné :..1 |:ﬂnr i]
4 3

Bl | OE, WWW
Can be implied by a correct value for sin -1 [—%)

e —48.6°%

[#=]228.6°311.4°

Bl | AWRT, WWW

Mo others in the range 0°F =8 360°.
Iinore any answers outside this range.
Condone 229° 311",




[a}

State (£x, 0) for point 4

Bl

Or exact equivalent.

Allow x:%n or exact equivalent.

x:%n for point B

Bl

Or exact equivalent.
May be implied in coordinate or vector form.

June/9
709/13
12024/

Q2

y ==k for point B Bl | May be implied in coondinate or vector form.
3
(b) Solve at least as far as sin™' 3¢ = &r with correct value for cos™' {;—«,ﬁ} ML | Allowuse of m=3.14....
Allow sin™' 3r=30.
sin = %]‘[ and hence ¢ :1? Al | Or exact equivalent.
Can use deprees if consistent.
1
{a) | State {3z, =£) Bl March
) /9709/
12/202
(b} Obtain equation of form [y=]c 2 ksin %x M1 | Any non-zero c. 4/Q2
Al | OE
Obtam correct equation [y=]2 —ks[n-;-.r
State (3=, 2+ %) B1 I'T | Following part (&), 1.e (their x, 2 — their y).
3
{a) Expand bracket to oblain 3 terms and use correct ientity M1 | @ may be missing or another symbol used. March
Use identi sin M1 | Dwes not require any further explanation. 19709/
se wdentity i tan& @ may be missing or another symbol used. 12/202
Conclude with 2 tan & Al | WWW 4/Q4
AG
3
(b) Attemnpt solution of Stan® & =2tand to obtain at least one value of tan g M1 | 501

Can be awarded if tan & is cancelled and ignored.

Obtain at least two of 0, £32.3

Al | Or greater accuracy.

SC Bl if no method shown.

Obtain all three values

Al | Or greater accuracy; and no others in —90° < &< 80°

range.
Other units SC Bl only for all 3 angles.
SC Bl if no method shown.




