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Compound Angle Formulae — Rcos(x) and Rsin(x) Exam Questions Sheet 2

Q1.
E“uilg‘;? Scheme Marks
(a) 4cos28 4 2sin28 = Reos(28 — o)
R=\|"4-‘—_5=J2_={2«,".‘ﬁ_] Bl
1
=arctan| —rl) l 0.505° . =awrt 26.57° MI1A1
(3)
) ,
V20 cos(26—26.6) =1 = cos( 26—26.57) = 4_ M1
=(20-26.57)=+T1.1.=g=_ | Ml
f=awrt51.8° | Al
28—2657="-771 "= 8 = —awrt 25.3° | ddM1A1
(3
B1ft either
2
(10 marks)
Q2.
Question Scheme Marks
(a) R=5 Bl
tana == => @ =26.57° MI1A1
3
9 )
— =15=> — =15
) | Sspmma— 75 c0s(8+26.6°)—1
17
; 2 oy _ i Z g
=>cos(f+26.6 )_—liﬁ—(mnt 0.507) MI1Al
6+26.57°=59.54°
= 6 =awrt 33.0°or awrt 273.9° Al
+26.6°=360°—their'59.5°' dM1
= 6 =awrt 273.9° and awrt 33.0° Al
&)
(c) | 6—their 26.57° = their 59.54°= 6 = .. Mi
6 =awrt86.1° Al
2
(10 marks)
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]3]
BE

Q3.
Question -
Number Scheme Marks
(@) | Complete method for R: e.g. Rcosa =3, Rsina=2. R=-.|I{33 +2° ) M1
R=413 or 3.61 (or more accurate) Al
Complete method for tana =— [Allow tana = %] Ml
]
a=0.588 (Allow 33.7%) Al &)
() | Greatest value = (13} =169 ML Al Q)
: 1 : .
sin(x+0.588) =— (=027735___ sin(x + their &) = % M1
(x+0.588) =0281(03... ) or 16.1° Al
(x+0.588) = 7—028103 M
Must be 7—their 0.281 or 180° —their 16.1° )
or (x+0.588) =27+0.28103 Mi
Must be 27+ their 0.281 or 360° + thewr 16.1° )
x=2273 or x=5976 (awrtt) Both (radians only) Al (3)
If 0.281 or 16.1° not seen. correct answers imply this A mark (11 marks)
Q4.
%‘:ﬁfgg? Scheme Marks
(a) R=420 Bl
4
tana =—= a =awrt 1.107 MIAl
(3)
(b)() '4+5R*' =104 Blft
(ii) 30-'1.107'= == 6 = awrt 0.89 MIAl
(3)
(¢ )(i) 4 Bl
(ii) 30-'1.107"=27 =8 =awrt 2.46 M1Al
(3)
( 9 marks)
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Qs.
(a) R=25 Bl
24
lanﬂ:?zﬂl‘:{uwr[}?l? MIAI
(3)
2.5
(b) cos(2x + theira) = — M1
their R
2x +their'o' = 60" Al
2x + their' &' = their 300" or their 420" = x =.. M1
x=awrt113.1°,173.1" AlAl
(5)
(c)
Attempts to use cos2x=2cos” x—1 AND sin2x=2sinxcosx in the M
expression
14cos” x—48sin xcosx = T(cos 2x +1) - 24sin 2x
=Tcos2x—24smn2x+7 Al
(2)
(d)
14cos” x—48sinxcosx = Reos(2x+ )+ 7
Maximum value ="R"+'¢’ M1
=32 cao Al
(2)
(12 marks)
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Q6.
Question Scheme Marks
Number
() R =3"+47 M1
R=5 Al
tan @ =i M1
3
X=33-=12 awrt 53° | A1 (4)
(b) Maximum value is 5 ft their R | B1 ft
At the maximum, cos(é’—af):loré’—a:O M1
O=a=53..."° ft their @ | Al ft (3)
(c) f(r)=10+5cos(15¢t—a)°
Minimum occurs when cos(lSt—a)°=—l M1
The minimum temperature is (10-5)° = 5° At ft (2)
(d) 15t—a =180 M1
t=15.5 awrt 15.5 | M1 A1l (3)
[12]
Q7.
Question
Number Scheme Marks
(a) | R=+6250r 25 B1
tang =1 =1 = g = awrt 0.6435 M1A1
(3)
(b) (i) | Max Value = 2.5 B1v
(ii) | sin(€—-0.6435)=1 or &—thewra = $; = 6 = awrt 2.21 M1:A1 A/
(3)
(c) | H,, =85 (m) B1V
smf % ~0.6435 x=l or 4‘—:’ = their (b) answer ;= ¢ = awrt 4. 41 M1;A1
(3)
(d)| =6+ Z.SSmi‘ ﬂ — 0.6435 ‘ = 7:=> sm' ﬂ — 0.6435 | = L =04 M1:M1
\ 25 ‘ L 25 ) =25
:4’—:' - 0.6435) = sin™(0.4) or awrt 0.41 Al
Either t = avmﬁ 1 or awrt 6.7 Al
So. :%’ - 0.6435i = {7 - 0.411517... or 2.730076..° | ddMm1
Times = {14:06, 18:43} Al (6)
[15]
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Qs.
Q'uestim.n Scheme Marks
Numbei
(a) R=\(7*+24°)=25 Bl
tanag=—, = a=awrt73.74° MI1Al
(3)
)
(b) maximum value of 24sinx + 7cosx =25 s0 Vam = :—< =(0.84) MI1Al
(2)
(c) Distance AB = — ‘ with =« M1. Bl
sin &
e - 175
So distance = 7.29m =—m Al
(3)
(d) Rcos(é’—a)=l.vés:<:<)<>(0—ar')=0..< MI1. Al
f-a=6020=.0-a=-60=20=.. |dMl.dM1
@=awrt133.7.13.7 Al. Al
(6)
(14 marks)
Notes for Question
(@)
Bl 25. Accept 25.0 but not /625 or answers that are not exactly 25. Eg 25.0001
) 7
Ml  For tana=+—.tana =+—.
7 24
24 7
If the value of R 1s used only accept sina = i?. cosa = iE
Al Accept answers which round to 73.74 — must be in degrees for this mark
()
Ml Calculates V = ; NOT-R
their 'R’
: 21
Al Obtains correct answer. J' = oF Accept 0.84
Do not accept if you see mcorrect working- 1e from cos(¢ - a) = —1 or the nunus just disappearing from a
previous line.
Questions mvolving differentiation are acceptable. To score M1 the candidate would have to differentiate ¥ by
the quotient rule (or sinular) , set ¥"=0 to find & and then sub this back mto V to find its value.
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Notes for Question Continued

(c)

-

M1 Uses the tng equation sin 8 = —E- with a numerical & to find A4B=...

; ' AB

Bl Uses & = their value of @ 1n a trig calculation involving sin. (sina = ——1s condoned)

_ 175
Al Obtains answer - orawrt 729
(d)

. : A 21 A
Ml Substitutes ¥ =1.68 and their answer to part (a) in ¥ = , to get an equation

24smB+Tcosd
21 21

of the foormRcos(f ) = 1 or 1.68Rcos(8ta)=2lorcos(@ta)=

1.68R
Follow through on their R and
Al Obtams cos(6@+a)=0.5 oe. Follow through on their a. It may be implied by later working.
dM1  Obtains one value of fin the range 0 < 8 <150 from inverse cos +their a
It is dependent upon the first M being scored.
dM1  Obtamns second angle of & in the range 0< 6 <150 from mverse cos +their a
It 1s dependent upon the first M being scored.
Al one correct answer awrt € =133.70r 13.7 1dp
Al both correct answers awrt & =133.7and 13.7 1dp.

Extra solutions in the range loses the last Al.
Answers in radians, lose the first time 1t occurs. Answers must be to 3dp
For your info ¢ =1.287. 61 =2.334.6: =0.240
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