10.2 Answers

Answer 1
(1) 30°, 330, 390, 690
[ 4 marks]

(i) 20 + 15 = 30, 330 390 690
20 = 15 313 373 675
0 = 7.5° 1575°, 1875°, 3375°

[ 2marks]
Answer 2

1st Proof : LHS = 4sin®0 cos” 0 + cos” 20
= (2sin6cosh ) + cos’ 20
= sin’260 + cos” 20
=1
= RHS O

2nd Proof : LHS = 4sin°6 cos’ 6 + cos’ 26
_ 45?0 co0 + (cof o — snto)’
= 4sn°6cos’ O + cos'H — 2sin°H cos’ O + sin* O
= cos'0 + 2sin“H cos’ O + sin*6
= (cos20 + sin?0)’
=12
= RHS Ol

3rd Proof : LHS = 4sin’0 cos” + cos’ 20
= 45?0 co 6 + (co 6 — sinto )
— 45?6 cos?0 + (cof6 — (1 - cosh) )
= 4sin6cos’ 0 + (2cos’ O — 1)2
= 45’ cos’0 + 4cos' @ — 4cos" 6 + 1
= 4co 0 (sin6 + cos?H — 1) + 1
=4co50 (1-1)+1
=1

= RHS O
[ 5marks]



Answer 3
1st Method

LHS

tan 15
tan(45 - 30)
tan45 — tan 30

1 + tan45tan 30

11— L3
1+1x¥% 3

_3-v3
3+V3

3-v3 3-+3

3+v3  3-v3

9-6v3 +3
9-3

12 - 63
6

=2-43

iie.a=2andb = -1

2nd Method
LHS

tan 15
tan( 60 — 45)
tan 60 — tan45
1 + tan60tan 45
V3 -1 V3
1+v3x1 V3
3-V3
3++V3
3-V3
3++V3 %
9-6vV3 +3
9-3
12 - 6vV3
6
=2-43

iie.a=2andb = -1
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V3

3 -
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[ 6 marks]



Answer 4
Method 1

LHS

Method 2
LHS

sinf + cosf N sinf — cosf
sné cos o

sin@ N coso N sin@ coso

sné sné cos o cos 6@
cosé siné

1+ — + -1
sIneé cos6

cos @ N sné@

sné cos @

coso cos o sin@ sné

_ X + X —

sné cos o cos o sné

cos? 6 + sin? 6

siné coséh
1 2
sinf cosé X 2
2
sin 20
2csc 20
RHS O
siné + cos6 N siné — cos6
sné cos o
sin® + coso o cos o N sin® — coso sne
sné cos o cos 6 sne
Sin@ cosd + cos O + sinH — sinh cosé
sinf coso
cos?h + St 6
siné cosh
1 2
siné cosé % 2
2
sin 26
2csc 20
RHS O

[ 5marks]



Answer 5
(i) Rsn(6 + a) = Rsnédcosa + Rcosf sina

which is required to b&5sn 6 + 8cos6

.. Rcosa = 15 and Rsha = 8
Solving these two equations simultaneously by division,

Rina _ 8
Rcosa 15
(1)
a = arctan | —
15
a = 281°
R=+V1% + &
=17

Conclusion :
15sn6 + 8cosh = 17sin( 6 + 281°)

[ 4 marks]
(i) 15sn6 + 8cosd = 13
179n(6 + 281) = 13
sn(® + 281) = 0.7647
0 + 281 = 499, 1301
0 = 218°, 102

[ 4 marks]



Answer 6

(a) ForD to be a minimumgos(30t) = -1
30t = 180 54Q ...
t =6, 18 ..

i.e. Low tide at 6 am and 6 pm

— —
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| =]

Depth of harbour water in metres
| =|

| |
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(b) To find the critical times,
5+ 3cos(30t) = 3

3cos(30t) = -2
2
cos(30t) = — —
(30) 3

30t = 1318, 2282, 4918, 5882

t = 439 7.61, 1639 1961 hours
The boat must leave before 16 hours, 23 minutes

i.e. Before 4.23 pm
[ 8 marks]



Answer 7

(i)
(a) LHS = sin3p

= sn(20 + 6)

= Sin260 cos + cos26 sino

= 2sinfcosf cosh + (cos’® — sin“ 6 )sino

= 2sinfcos’d + cos’Hsinf — sin’H

= 3sinfcos’ 6 — sin*6

= 3sn6 (1 -sn?0) - sn®6

= 3sinf — 3sin°0 — sin®6

= 3sind — 4sin°0

= RHS O

[ 5marks]

(i)

sn3f —snd =0

3sin® — 4sin°0 — sn6 = 0

2sinf — 4sn°0 = 0

2sind (1 - 2sin’0) = 0
0 =

Either 2sin® = 0 or 1 — 2sn° 0

6 = 0°, 180, 360° sn’g = %
. 2
sne = ig

0 = 4%, 135, 225, 315

. Solutions aré®°, 45°, 133, 180, 225, 315, 360°
[ 5marks]
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