A level Mathematics Practice Paper — Trigonometry (part 3) — Mark scheme

Question Scheme Marks
1(a) ) sin x _Cf)SX _ .5 Bl
cosx sinx sinx
Uses common denominator to give 2sin® x —cos” x = 5cos x MIl
Replaces sin® x by (1—cos’x) to give 2(1—cos”x)—cos’ x =5cos x Ml
Obtains 3cos’ x+5cosx—2=0 (a=3, b=5, c=-2) Al
“)
Solves 3cos” x+5cosx—2=0 to give cos x = Ml
1(b) cosx= 1 only (rejects cosx=-2) Al
Sox=1.23 or 5.05 dM1A1
)
1(¢c) Either Or
sinf cosf
tan @+ cotd = - tan €+ cot @ = tan @ + Bl
cosd sinf tan @
_sin’ @ +cos’ 0 _tan’ 6+1 M
sin & cos @ "~ tand
— ;
2  cos’ @xsn
=— cosf Ml
sin 26 _ 2
~ sin26
= 2cosec26
=2cosec20 (so 1=2) Al
(so 1=2)
)

(12 marks)
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2() 4cosec’26 —cosec’d = — ? —— 12
sin“ 26 sin” 6@
= 4 . B1 Bl
(2sin@cosf)’ sin’ O
(2)
2(b) 4 1 A
(2sinfcos@)* sin’ O Asin’@cos’6 sin’0
2
:~212_-§0892 Ml
sin“@cos” 6. sin“Hcos” O
)
Using 1—cos”* @ =sin’ 6 = — 2s1n 92 M1
sin” #€os” 0
= 12 =sec’ 0 M1 Al*
oS
“4)
2(c) sec26’:4:>sec0:i2:>cos9:i% M1
2
i Al Al
3°3
3)
(9 marks)




A level Mathematics Practice Paper — Trigonometry (part 3) — Mark scheme

Question Scheme Marks
3(a) 1 cos20 _1-cos260 M1
sin26  sin 26 sin 26
)
_ 2.sm 0 M1 Al
2sinfcosd
:Slne:tanﬁ Al*
cosd
“)
3(b)(i) fan15° = — | 09530 M1
sin30° sin30°
V2
tanlSO:%—%:Z—\E cso | dMI Al*
2 2
3
Alternative
tan 15° = tan (60° —45°) or tan (45° — 30°)
tan15° = tan 60 — tan 45 . tan 45 — tan 30 M
1+ tan 60 tan 45 1+ tan45tan 30
V3
tanlS":\/g_1 or 3 M1
1+4/3 V3
I+—
3
Rationalises to produce tan 15° =2 — NE) Al*
3(b)(ii) |tan2x=1 MIl
2x =45° Al
2x =45°+ 180° MIl
¥ =22.5°, 112.5°, 202.5°, 295.5° Al(any two)
Al
&)
(12 marks)




A level Mathematics Practice Paper — Trigonometry (part 3) — Mark scheme

Question Scheme Marks
4
@) cosec2x+cot2x =— ! + Cf)SZx M1
sin2x sin2x
1+
_ .0052x M
sin2x
_1+2cos’x-1
2sin xcosx
2
_ %cos X M1 Al
2sin xcosx
=Cf)sx=cotx Al*
sin x
)
4(b) cosec(40 +10°) + cot(46 +10°) =~/3
cot(20+..°) =3 M1
20+..=30°=0=12.5° dM1 Al
20£...=180+PV°=60=.° dM1
0=102.5° Al
&)
(10 marks)
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5(@) 2cot2x+tanx = +tan x B1
tan2x
2 2
E(l—tan x)+tan X M1
tan x tan x
1
= M1
tan x

=cotx Al*

4)
5(b) 6cot2x +3tan x = cosec’x —2 = 3cot x = cosec’x —2
—3cotx=1+cot>x—2 M1
— 0=cot’> x—3cotx—1 Al
_|_
= cotx = 3+V13 M1
2
=tanx = 2 = x= M1
- 3+4/13 U
= x=0.294,-2.848,—-1.277,1.865 A2,1,0

(6)
(10 marks)
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6(2) sec2A+ tan2A4 = 1 4 S 24 Bl
cos2A4 cos2A4
1+ sin2A4
= — M1
cos2A4
_ 1+ 2sin Acos 4
cos® A- sin® 4 Mi
cos? A+ sin® A+ 2sin Acos A
cos? A- sin® 4
_ (cos A+ sin A)(cos A+ sin A) M
(cos A+ sin A)(cos A- sin A)
cos A+ sin A
= @ @ %
cosA- sin 4 Al
5
60 | ezpe nzp= 1p 800 1
2 cos@- sinf 2
P 2cosfO+ 2sin@ = cosf- sinf
b tanf = - % M1 Al
b 0= awrt 2.820,5.961 dM1A1
4)
(9 marks)
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7(a)
R=25 B1
24 0
tanaZT:a:(awrt)73.7 M1 Al
3)
7(b) ) 12.5
cos(2x +their ) =
( ) their R Mi
2x + their'a' = 60° Al
2x + their'a' = their 300° or their 420° = x = .. M1
x=awrt113.1°,173.1° Al Al
)
7(¢) Attempts to use cos2x =2cos’x—1 AND sin2x =2sinxcosx in the M1
expression
14cos” x —48sin xcosx = 7(cos 2x + 1) — 24sin 2x
=7cos2x—24sin2x+7 Al
()
7(d) 14cos® x —48sinxcosx = Rcos(2x +a) +7
Maximum value =’R’+’¢’ M1
=32 cao Al
(2)
(12 marks)
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8(a) tan(A+ B) = sin(A4 + B) _ smAcosB—i—cch)sAs%nB MIAT
cos(4+B) cosAcosB—sin Asin B
sind sinB
cos4d cosB )
— + Acos B
3 sin Asin B (+ cos Acos B) M1
cos Acos B
tan A +tan B
_ tan 4 +tan AL*
1—tan Atan B
4)
8(b
(b) tan 6 + tan 7
tan 9+£ = Ml
6 - tan @ tan 7
6
tan0+L
5 .
1-tan@—
V3
_ +/3tan@ +1 AL *
\/g—tané’
3)
8(c
© tan(6+%j = tan(z — 0) M1
[e+%j=(7z—9) Ml
5
0=—rx M1 Al
12
s
tan(0+gj = tan(27 — 6) M1
0= Al
12
(6)

(13 marks)
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9(a) sin 2x —tan x = 2sin x cos x — tan x M1
=2smxcos X sinx M1
COS X COS X
_Smnx x(2cos’ x—1)
COS X
= tan x cos 2x dM1 A1*
“)
9(b) tan x cos 2x = 3 tan x sin x = tan x(cos 2x —3sinx) =0
cos2x—3sinx=0 M1
= 1-2sin’ x-3sinx =0 Ml
-3+
:>2sin2x+3sinx—1=0:>sinx=3_T\/ﬁ:>x=... Ml
Twoof x=16.3°,163.7°,0,180° Al
All four of Al
x=16.3°,163.7°,0,180°
&)
(9 marks)
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Source paper Question New spec references | Question description New AOs
number

1 | C3 June 2014R | 3 5.4,5.5,5.6,5.7,5.8 | Trigonometry 1.1b,1.2,2.1,
21 C32012 5 54,55,5.6,5.7,5.8 | Trigonometry 1.1b, 2.1, 3.1a
3|1 C32011 6 5.3,5.4,5.6,5.7,5.8 | Trigonometry 1.1b, 2.1, 3.1a
4 | C3 June 2014 7 5.5,5.6,57,5.8 Trig identities and equation solving 1.2,1.1b,2.1,2.2a
5| C32016 8 5.5,56,57,5.8 Proof and equation 1.1b, 2.1, 3.1a
6| C32015 8 5.5,5.6,57,5.8 Proof using sec and double angle formulae 1.1b,1.2,2.1,3.1a
7| C32012 8 5.6,5.7,58 Trigonometry 1.1b, 2.1, 2.1a,
8| C3Jan 2012 8 53,5.6,57,5.8 Trigonometry 1.1b, 2.1, 2.2a, 3.1a
91 C32017 9 5.5,5.6.5.7 Trig proof, equation involving double angles 1.1b,1.2,2.1,3.1a

10




