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Question
Number Scheme Marks
dy .
7. (@) ——=6c0s2x—8sin2x M1 Al
dx
[ j 1
dx
= 6 orequivalent | M1A1  (5)
(b) R=V(3+4%)=5 M1 Al
tana = % a = 0.927 awrt0.927 | M1 A1 (4)
(c) sin(2x+ their a)=0 M1
x=-2.03,-0.46,1.11, 2.68 Al A1 Al 4)
First Al any correct solution; second Al a second correct solution; third
Al all four correct and to the specified accuracy or better. [13]
Ignore the y-coordinate.
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QNterﬁggp Scheme Marks
2. @) R? =5° +12? M1
R=13 Al
tan o :E M1
5
a~1.176 cao | Al 4)
(b) cos(x—oc):E M1
13
x—a:arccos%zl.ogl Al
x=1.091 ... +1.176 ...~ 2.267 ... awrt 2.3 | Al
X—a=-1091 ... accept ... =5.19 ... for M | M1
x=-1.091 ... +1.176 ...~ 0.0849 ... awrt 0.084 or 0.085 | Al (5)
(c)(i) R =13 fttheirR | B1 ft
(i) At the maximum, cos(x—a)=1o0r x—a=0 M1
x=a=1176 ... awrt 1.2, ft their o | Alft (3)

[12]
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%ﬁggp Scheme Marks
6. (a)(i) sin30 =sin(26+0)
=sin 26 cos @+ cos 28sin 6
=23in9cos€.cos€+(l—23in26’)sin6? M1 Al
:23in9(1—sin219)+sin6’—25in36’ M1
=3sinf@—-4sin®0 %k cso | Al 4)
(ii) 8sin®@—6sin@+1=0
-2s5in36+1=0 M1 Al
sin3¢9=1 M1
2
39:@5_”
6 6
o2 " ALAL  (5)
18 18
(b) sin15°:sin(60°—45°):sin60°cos45°—cos60°sin45° M1
2 N2 2 N2
1 1 1
==\6-=V2==(V6-v2) *k cso | Al (4)
4 4 4
[13]
Alternatives to (b)
@ sin15° =sin(45°—-30°) =sin 45°cos 30° — cos 45°sin 30° M1
1t ¥y3 1.1 M1 Al
N2 2 N2 2
1 1 1
=—V6-=V2==(V6-2) * cso | Al (4)
4 4 4
@ Using cos20 =1-2sin’#, co0s30°=1-2sin*15°
25in215°:1—00330°:1—\/—23
sin?150 = 2~ V3 M1 Al
2
l(V6—vz) =i(6+2—2ﬂz)=2_—H M1
4 16 4
Hence sin15°:%(VG—VZ) % cso | Al (4)
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Question Scheme Marks
Number
Q6 (a) o Applies 4=B to cos(A+B) to
A=B = cos(A+A) =cos24 = cos Acos A—sin Asin 4 i ) .
give the underlined equation or | M1
cos2A4 = cos’* A—sin’ 4
cos2A = cos’ A—sin’ A and cos’ 4 +sin* 4=1
gives
24 = 1—sin> A—sin> A = 1 - 2sin® A Complete proof, with a link
% - - 17 2sin" A (as between LHS and RHS. No errors | A1 AG
required) seen.

(b) C, =C, = 3sin2x = 4sin’ x — 2cos2x Eliminating y correctly. | M1

Using result in part (a) to
substitute for sin” x as

1 2 t1tcosax or ksin® x as
3sin2x = 4(%) —2co0s2x M1
+ 1+ cos2x
k — to produce an
equation in only double angles.
3sin2x = 2(1-cos2x) — 2cos 2x
3sin2x =2 — 2cos2x — 2cos2x
3sin2x + 4cos2x =2 Rearranges to give correct result | A1 AG
(c) | 3sin2x + 4cos2x = Rcos(2x—a)
3sin2x + 4cos2x = Rcos2xcosa + Rsin2xsina
Equate sin2x: 3=Rsina
Equate cos2x: 4=Rcosa
R=3+4;=425=5 R=5|Bf
tanag =+ 3 or tana =+ § or
tana =3 = a =36.86989765..° sing =+ g2 or cosa =+t W
awrt 36.87 | A1

Hence, 3sin2x + 4cos2x = 5cos(2x—36.87)
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%ﬁggp Scheme Marks
(d) | 3sin2x + 4cos2x = 2
5cos(2x—36.87) =2
cos(2x—36.87) = 2 cos(2x £ their &) = 2 M1
5 their R
(2x-36.87) = 66.42182... awrt 66 | Al

(2x—36.87) = 360 - 66.42182..."

One of either awrt 51.6 or awrt
Hence, x = 51.64591...°, 165.22409... 51.7 or awrt 165.2 or awrt 165.3

Both awrt 51.6 AND awrt 165.2 | A1

A1

If there are any EXTRA solutions
inside the range 0 < x < 180 then

withhold the final accuracy mark.
Also ignore EXTRA solutions

outside the range 0 < x < 180".

[12]
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Question Scheme Marks
Number
Q3 (@) | 5cosx —3sinx = Rcos(x+«a), R>0,0<x<%
5cosx — 3sinx = Rcosxcosa — Rsinxsina
Equate cosx: 5=Rcosa
Equate sinx: 3=Rsina
R? =5% +3% | M1;
R =57 +3; =34 {=5.83095..
{ j V34 orawrt5.8 | Al
tana =+ 3 or tana =+ % or
tana =¥ = o =0.5404195003...° sina =+ 22+ Or CoSa =+ 52+ M1
o =awrt 0.54 or
a=awrt 0.177 or a = Al
awrt 5.8
Hence, 5cosXx — 3sinx = \/ﬁcos(x +0.5404)
(4)
(b) | 5cosx —3sinx =4
34 cos(x + 0.5404) = 4
cos(x+0.5404) = —_ (= 0.68599... cos(x £ their ) = ——— | m1
J34 their R
. 4
(x +0.5404) = 0.814826916...° For applying cos™| — M1
their R
X = 0.2744..° awrt 0.27° | Al
(x +0.5404) = 27 — 0.814826916..° { = 5.468358..° 27 — their 0.8148 | ddm1
X = 4.9279..° awrt 4.93° | Al
Hence, x ={0.27,4.93}
(5)
[9]

Part (b): If there are any EXTRA solutions inside the range 0 < x < 27z, then withhold the final accuracy mark if the candidate
would otherwise score all 5 marks. Also ignore EXTRA solutions outside the range 0 < x < 27.
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Question

Number Scheme Marks
7. (@ | R=+6250r 25 B1
tana =2 =2 = o =awrt 0.6435 M1A1
3)
(b) (i) | Max Value = 2.5 B1v
(i) | sin(0—0.6435) =1 or @—theira = %; = 6 = awrt 2.21 M1:AL v
(3)
(©) | Hy, =85 (m) B1+
sin[% - 0.6435) =1or % = their (b) answer ;= t = awrt 4.41 M1;Al
(3)
@) | =6+ 25sin[ 27t _06435] = 7; = sin[ 2 _ 06435 | =L — 04 M1:M1
25 25 2.5
{% — 0.6435} =sin"'(0.4) or awrt0.41 Al
Either t = awrt 2.1 or awrt 6.7 Al
So, {% - 0.6435} = {7 - 0.411517... or 2.730076.. } ddm1
Times = {14:06, 18:43} Al (6)
[15]

(a) BL:R=25 or R =+/6.25. For R = +2.5, award BO.
Mlitana = £22 or tana = + %

Al: o =awrt0.6435

(b) B1+v/ : 2.50r follow through the value of R in part (a).
M1: For sin(6 —theire) =1

Al\/_I awrt2.21 or Z + their o rounding correctly to 3 sf.

(c) B1v : 850r 6 + theirR found in part (a) as long as the answer is greater than
6.

M1: sin dnt + their « | =1 or dnt = their (b) answer
25 25
Al: For sin™*(0.4) This can be implied by awrt4.41 or awrt 4.40.

(d) M1: 6 + (their R)sin(% + their a) =7, ML

sin dnt * their a | = —
25 their R
Al: For sin™(0.4). This can be implied by awrt0.41 or awrt 2.73 or other values for

different «'s. Note this mark can be implied by seeing 1.055.
Al: Either t = awrt 2.1 or t = awrt 6.7

ddM1: either 7 — their PV°. Note that this mark is dependent upon the two M marks.

This mark will usually be awarded for seeing either 2.730... or 3.373...
Al: Both t =14:06 and t =18:43or both 126 (min) and 403 (min) or both 2 hr 6

min and 6 hr 43 min.
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