Year 13 A2 Trigonometry Assessment 2018

Question Scheme Marks AOs
Ql Attempts cither sin 36 ~ 36 49«1—(49)2 i L=C0s40 Mi L1b
empts either sin36 =38 or cos46 = 5~ in 30530
(40)
2 1_ A
2 2
Attempts both sin38 ~ 36 and cos48 ~1— (46) - M1 21
P 2 20x30
and attempts to simplify
4
3 oe Al 1.1b
3
(3 marks)
Question Scheme Marks AOs
QZ (a) D =5+2sin(30x6.5)°=awrt 4.48m with units Bl 34
(1)
(b) _ _ , MI 1.1b
3.8=5+2sin(30r)° =>sin(30¢)° =—0.6
Al 1.1b
t=10.77 dM1 3.1a
10:46 a.m. or 10:47 a.m. Al 32a
4)

(5 marks)
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Question Scheme Marks | AOs
Q3 | o 4sinx=seer, 0<x<Z: (i) Ssin0-Scos0=2, 0<0<360°
(i) _
Way 1 For secx = p— Bl 1.2
{4sinx =secx =} 4sinxcosx:l:>2sin2x:l:>sin2x:% M1 3.1a
1 _ [l] 1 ) [IJ T 5T dM1 1.1b
x=—arcsin| — | or —| r—arcsin| — || = x=—, —
2 2 2 2 12 12 Al 1.1b
(C)]
() _
Way 2 For secx = p— B1 1.2
|4sinx=secx =} 4sinxcosx =1=>16sin’ xcos’ x =1
16sin” x(1—sin’ x) =1 16(1—cos” x)cos” x=1
. .2 ) M1 31
16sin* x —16sin* x +1=0 16cos’ x—16c0s” x+1=0 a
sin’ x or cos’x = 16192 {— 2443 or 0.933..., 0.066...}
2 | 4
dM1 1.1b
X = arcsin Zi\ﬁ Oor X = arccos Ziﬁ = x:i, o
\I 4 \f 4 12712 Al 1.1b
)
(i) Complete strategy, 1.e.
o Expresses 35IN0—5¢0s6 =2 in the form Rsin(d-a)=2,
finds both R and @, and proceeds to sin(@—a) =k, |k| <1, k =0
o Applies (5sin@—5cosd)’ =2°, followed by applying both ML 3la
cos’ @+sin’ @=1 and sin26 =2sinHcos@ to proceed to
sin20=k, |k|<1, k=0
(5sinf—5cosf)’ =2° =
R=4/50 . : .
g =1= g =45° 25sin” @+ 25¢cos” §—50sinfcosd =4 MI 1.1b
= 25-25s1n20=4
. 2 ) 21
sin(@ —45°) = — 260 =— Al 1.1
( ﬁ s 25 b
dependent on the first M mark
. 2
e.g. 0 =arcsin| — |+45° e.g. 9=l arcsin(ﬂJ dMml I.1b
J50 2 25
6 = awrt 61.4°, awrt 208.6° Al 2.1
Note: Working in radians does not affect any of the first 4 marks
(3

(9 marks)
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Question Scheme Marks | AOs
Q3 (ii) Ssin@—5cosf=2, 0<6<360°
(ii) Complete strategy, 1.e.
Alt 1 e Attempts to apply (5siné)’ = (2+5cos6)” or
(5sin@-2)" = (5cos@)’ followed by applying cos’ O+sin* O =1 M1 3.1a
and solving a quadratic equation in either SIn& or cosé to give
at least one of sin@ =k or cos@ =k, |k|<1,k#0
e.g. 25sin’ @=4+20cos@+25cos’ 0
= 25(1—cos’ 8) = 4+ 20cos 6 +25¢cos” @
— = i M1 1.1b
oreg. 25sin” @—-20sinf+4 =25cos @
= 25sin’ @ —20sin @ +4 = 25(1—sin’ 0)
50cos’ @ +20cos@—21=0 50sin” @—20sin6—21=0
cosHZM, o.e siné’:w, ) Al 1.1b
100 100
dependent on the first M mark
[_z+m] . [z+\%} dM1 1.1b
e.g. @ = arccos| ———— e.g. @ = arcsin
10 10
6 =awrt 61.4°, awrt 208.6° Al 2.1
(&)
Q4 cos 360 = cos(26 + 0)
= c0s 26 cos 8 — sin 260 sin Bl
= (2cos?6 — 1) cosO — 2sinf cosOsinb B1
=2co0s30 — cos@ — 2sin? O cos O
=2c0s30 — cosO — 2 cosO(1 — cos? 0)
=2cos30 —cos@ —2cosO + 2cos® 0 Al

=4cos36 —3cosH
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%?E;ttl;:: Scheme Marks
tan 2x+tan 32°
. - 1+32°) = Bl
Q5 (i) T age = 5= tan(2x+32°) =5
_ arctan 5—32 Ml
2
= x = awrt 23.35°,—66.65° AlAl
4)
tan360—tan45° tan36-1
ii tan(36—45°) = = MIAL*
({)(@) an( ) l1+tan45°tan3¢ 1+tan3@
(2)
(b) | (1+tan36) tan(6+28°) = tan 36— 1
= tan(0+ 28°) = tan (36— 45°) Bl
f+28°=30-45°= 8=36.5° MIAI
O+28°+180°=30-45°= 0=126.5° dM1Al
(%)
(11 marks)
Q5i(i) tan 2x+ tan 32° 5—tan32°
s — 2= = 7i1.06 Bl
ALT1 | T—@n2r@n3ze =~ =1 5an3e - "
retan 5—tan32°
AN | 4 5an 320 Ml
= X=
2
= x=23.35°,—66.65° AlA1
4)
. - [+]
Q5 (ii) tan 2x+tan 32 - Ztan.; tan32° = 5— 5x Ztan.; tan 32°
ALT 2 |—tan2xtan32 1—tan? x 1—tan® x
o 2 " o o j—
:»(5—ta1132 )tan _1+(2+10tan32 )tanx+tan32 —-5=0
OR = awrr 438tan> x+8.25tan x—4.38 =0 Bl
Quadratic formula = tanx=0.4316,-23169= x=_. M1
= x=23.35° —66.65° Al Al

“@
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Number Scheme -
QG (a) R=\/§ Bl
tana =2 = a =awrt 1.107 MIAI
3)
(b)(i) '40+9R* ' =85 MIA1
(ii) 6’:§+1.107:>9=aw11 2.68 Blft
3)
()i 6 BI
(i) 20-"1.107"=37r = @ =awrt 5.27 MIA1
(3)

(9 marks)
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Q7

Scheme

Notes

Marks

cotx —tanx =

2cot2x

(a)

CcosX  sinx

cotx — tanx =

sinX  cosx

Attempts to write both cotx and tanx in
terms of sinx and cosx only

Ml

cos” x _ cos’ x—sin’x

sin” x
SINXCOSX  COSXSINX

SINXCOS X

)

Dependent on the previous M mark
Attempts to find the same denominator for
both fractions

dMl1

€05 2x [7 2cos 2,\‘]

4sin2x sin2x

Dependent on both the previous M
marks. Evidence of correctly applying
either cos 2x = cos” x —sin” x or

sin2x = 2sinxcosx

ddM1

= 2cot2x (%)

Correct proof with no notational or other
errors such as missing x’s or inconsistent
variables.

Al *

[4]

(a)
Alt 1

cotx —tanx = —tanx

tan x

Writes cotx in terms of tan x

M1

1 tan”x( l-tan’x
tanx  tanx tan x

Dependent on the previous M mark
Attempts to find the same denominator for
both fractions

dM1

2
tan 2x

Dependent on both the previous M
marks. Evidence of correctly applying

2tanx
tan2x =

1 —tan® x

ddM1

= 2cot2x (%)

Correct proof with no notational or other
errors such as missing x’s or inconsistent
variables.

Al*

[4]

(a)
Alt2

2cot2x =

tan 2x

Applies cot2x =
PP tan2.x

Ml

2
2tanx
1 —tan’x

Dependent on the previous M mark
Attempts to apply the double angle formula
for tan2x

dMl1

1—tan’x 1
=———— = —— —tanx

tanx tanx

Dependent on both the previous M
marks. Obtains a rational fraction with a
single denominator and attempts to split
this up into 2 terms

ddM 1

=cotx —tanx (¥)

Correct proof with no notational or other
errors such as missing x’s or inconsistent
variables.

Al*

[4]
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(b) 5+ cot(d—15°) — tan(6 — 15°) =0
= 5+ 2cot(..)=0 Obtains an equation of this form. M1
Obtains an equation of the form
t( )*7§:tn( )77g 2 Ml
cot(...) = > an(...) = S tan(...):ig
Can be implied by e.g.
260 — 30 = tan 1[,ZJ 20 — 30 =awrt—21.8 Al
3 or
26 — 30 =awrt 158.2
One correct answer e.g. anything that Al
& =awrt41° or & =awrt94.1° rounds to 4.1 or anything that rounds to
94.1
Both answers correct. Ignore any extra
d=awrt4.1° and & =awrt 94.1° answers out of range but withhold this mark | Al
if there are any extra values in range.
15]
Alternative to part (b):
5+cot(...)—tan(...)=0=5tan(...)+1—tan’(...)
tan® (...)—5Stan(...)~1=0 M1
Multiples through by tan(...) to obtain a 3TQ in tan(...)
+.f .
tan(...) = # Solves their 3TQ and proceeds to tan(...) = | Ml
Can be implied by e.g.
5+425+4
(9—15°)=tanl[—] & —15=79.099... Al
2
or
& —15=-10.900...
One correct answer e.g. anything that
or &=awrt94.1° rounds to 4.1 or anything that rounds to Al
94.1
Both answers correct. Ignore any extra
and ¢ =awrt 94.1° answers out of range but withhold this mark | Al
if there are any extra values in range.
5]
9
Question 12 Notes
Allow candidates to “meet in the middle” e.g.
lhs = ftanx:ﬂ: M1dMI1 as in Altl
tan x tan x
2 2
(a) Note ths =2cot2x = =——1:ddMI uses double angle for tan2x on rhs
tan2x U
S s = rh
tan x
Al Correct proof with conclusion

MAX is 50, Give mark as a percentage.



