4.5 Answers
A-Level Pure Mathematics: Year 2
Applications of Trigonometry
4.5.1 Solution to 4.2 Example (Teaching Video)

2cos(3x+%) =1

T 1
cos(Sx + 7) =5
3x4—jz _ 11’ 5n, Zw’ 117 13r 177 19 5
2 3 3 3 37 37 37 37
3+ 3 _ 2r 107 14n 227 26n 347 387
6 6’ 6 6 6 6 6 6
3 = Tm 1lr 19t 237 31t 39S
%" &8° 6 6 6 3
« = Tn 11t 19% 23r 3lnr 3o

7187 187 187 187 18 18
[ 5marks]

45.2 Solutionsto 4.4 Exercise

Answer 1
2005(x+%)=\/?
cos(x+ﬂ)=£
3 2
x+ﬁz...,£, h, gn’ 15n,...
3 4 4 4 4
L. 87T _ 31 2Lt 27 45
12 127 127 120 127 ¢
« = 21t — 81 271 — 87
12 ’ 12
1% 1%
T o120 12

[ 5marks]



Answer 2

\/§tan(2x+%) =3
7T 3
tan(2x+—) = —
4 V3
tan(2x+%) =43
7T 7 4 Tn 107 137
2X + — = —, , , , .
4 3 3 3 3 3
o 4 3t  4r 16z 281 40r 527
12 127 127 127 127 12’77
ox — T 13r 257z 377 49
127 127 127 120 120 T
w = 13r 25t 37 497
T 24 247 24° 247 24 7
[ 6 marks]
Answer 3
(a)
3sn(x +45) = 2
} 2
sSn(x + 45) = —
X + 45 = 418, 1382, 4018, ...
X = 932°, 3568°
[ 4 marks]
(b)
Zsin2x+2 = 7C0osX
2(1—coszx)+2 = 7COSX
2coszx+7cosx—4= 0
(2cosx — 1)(cosx+4) =0
Either cosx = 5 or cosx = -4
X = L E no solutions
- 3’ 3

(As decimals to 3 decimal places, 1.047, 5)236
[ 6 marks]



Answer 4

(i)

CSC2X = _1
SN 2x
B 1
~ 2dnxcosx
1 1 1
= — X — X
2 SN X COS X
= icsc:xs;ecx
2

) 1
i.e. The value of ISE

[ 3marks]
(i)

399(:20 + 3sech = 2tan20

3?0 + 3sec0 = 2 (sec?x - 1)
secze+3se09+2:0
(sech + 1)(secd +2) =0
Either sec = -1 or secH = -2
cosf = -1 or cosez—%
27 4rn
9: s T A Y A~
T T3 T3

[ 6 marks]



Answer 5

(i)
2 2 4 1
4cc”20 — CCTO = — - —
sin? 20 sin 6
[ 2marks]
(i)
~ 4 1 cos® 6
~ 2250260 cos? 0 sin2 o cos? 0
_1-cos?d
"~ &§n?6cos? o
B sn? 6
"~ &§n26cos? 0
_ 1
"~ cos20
= sec20
[ 4 marks]
(i)
Acsc? 20 — csc? 6 = 4
sec?0 = 4
sech = +2
1
cosf = +—
2
T 21
o = =, =
3 3

[ 3marks]



Answer 6

(i) (a)
2tanx — cot X = 5cscx
5cscx + cotx — 2tanx = O
5 COS X 2snx
, + — — =0
sinx sinx COS X
multiply through bysin x cosx
5cosx + coszx - 25in2x =0
cos” X + 5C0SX — 2 (1 — coszx) =0
3(:032x +5cosx-2=0
~a=3 b=5andc = -2
[ 4 marks]
(b)
2tanx — cot X = 5cscx
30032x +5cosx-2=0
(3cosx — 1) (cosx+2) =20
Either cosx = % or Ccosx = —2
x = 1.231°, 505F or no solutions
. X = 1.23°% 505°
[ 4 marks]
(ii)
tan@ + coty = —nY , ©0S6

cos o sné

sné siné cosé cos o
X — + — X

cos 6 sné sIneé cos6

Sn26 + cos? o
sin @ coso
1 2
sin @ coso 2
2
sin20

2 Csc 260

Which is of the required form O

e. A =2
[ 4 marks]



Answer 7
(i)
Rsn(6 — a) = Rsnfdcosa — RcoshH sina
which is required to b2sin® — 1.5cos6

~.Rcosa = 2 and Rsina = 15
Solving these two equations simultaneously by division,
Rsina 15

Rcosa 2

a = arctan(E))
- 2

a = 0.6435
R=+22+ 15
=25
Conclusion :
2sin® — 1.5c0s0 = 2.58n(6 — 0.6435)
[ 3marks]
(b) (i) 2.5
(ii)
sin (0 — 06435) = 0
4
6 — 0.6435 = —
2
0 = 22143
[ 3marks]
(c)
H=26+ Zsin(ﬂ) - 1.5003(ﬂ)
25 25

6 + 2.58in( At 0.6435)
25

The maximum value dfl is thus, 8.5 and it occurs when,

Sin(ﬂ - 0.6435) =1

25
4t 7T
—_— = 0.6435) = —
( 25 2
ﬂ = 2.214%
25
t = 4.4052hours

[ 3marks]



(d) The question amounts to solving this equation,
6 + Zsin(ﬂ) - 1.5005(ﬂ) =7
25 25
6 + 2.55in(ﬂ - 0.6435) =7
25

2.58in(ﬂ - 0.6435) =1
25

4t
sn| — - 0.6435) =04
( 25
4t
E — 0.6435 = 0.4115 2.7301 6.6947 9.0133 ..
451t
75 = 1.055Q 3.3736 7.3382 9.6568 ...

t = 20989 6.7116 145988 192116 ...
t = 206pm, 6.43pm

[ 6 marks]



Answer 8
(a)
LHS

sec 2A + tan2A
1 N sin2A
cos2A cos2A
1+ sn2A
cos2A
1+ 2sinAcosA
cos? A — SN2 A
cos?A + Sin?A + 2sin ACosA
(cosA — sinA)(CcosA + sinA)

(COSA + sinA)2

(cosA — sinA) (cosA + SnA)

COSA + SnA
COSA — sSinA
RHS O

(b)
sec 2A + tan 2A

COSA + SnA
COSA — sSinA

2CosSA + 2sinA
3snA
shA
COSA

tan A

A =
A =

[ 5marks]

Nk N

COsA — sSnA

— CosA

2.8198 59614

2.820, 5961
[ 4 marks]
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