8.4 Answers

8.4.1 Solution to 8.2 Example (Teaching Video)
Rcos(0 — a) = Rcosh cosa + Rsinf sina
which is required to b& cosf + 3sné

.. Rcosa = 4 and Rsina = 3
Solving these two equations simultaneously by division,
Rsina 3

Rcosa 4

(3)
a = arctan | —
4

a = 369
R= V& + 2
=5

Conclusion :

4cosf + 3sinf = 5cos(0 — 36.9°)
[ 4 marks]



8.4.2 Solutionsto 8.3 Exercise

Answer 1
(i)
Rcos(0 — a) = RcosO cosa + Rsnfsina
which is required to bd5cos6 + 36sin6

~.Rcosa = 15 and Rsina = 36
Solving these two equations simultaneously by division,

Rsna _ 36
Rcosa 15
(%)
a = arctan | ——
5
a = 674°
R =+ 1% + 3¢
= 39

Conclusion :
15cos6 + 36sn® = 39cos( 0 — 67.2°)

[ 3marks]
(ii)

15cos6 + 36sn6 = 13

39cos(6H — 674°) = 13

cos(0 — 674°) = L

3

6 — 674 = 705, 2895
6 = 1379°, 3569°

[ 3marks]



Answer 2

(a)
Rcos(0 + a) = Rcosf cosa — RSnfsina
which is required to bd2cosf — 4sin6
.. Rcosa = 12 and Rsina = 4
Solving these two equations simultaneously by division,
Rsna 4
Rcosa 12
arctan( L )
a = —
3
a = 1843
R=+V12 + &
= 44/ 10 (As a decimal, 12.6)
Conclusion :
12cos® — 4sn6 = 4+/10 cos( 6 + 1843)
(b)
12cosf — 4sinf = 7
4410 cos( 6 + 1843 ) = 7

cos(6 + 1843 ) = 0.5534
6 + 1843 = 56.40, 30360
0 = 38, 2852°

(c) (1) -44/10
(i)
cos(6 + 1843 = -1

0 + 1843 = 180
0 = 16157

[ 4 marks]

[ 5marks]

[ 1 mark ]

[ 2marks]



Answer 3

(a)

(b)

(c)

(d)

Rcos(0 — a) = Rcosf cosa + RInfsna
which is required to b&cosd + 4sin6

.. Rcosa = 3 and Rsina = 4
Solving these two equations simultaneously by division,

Rsina 4
Rcosa 3
a = arctan(i)
3
a = 5313
R=V&+&
=5

Conclusion :
3cosf + 4sinf® = 5cos(0 — 5313)

[ 4 marks]
Maximum value is 5 which occurs when,
cos(f —5313) =1
0 —5313 =0
0 = 5313
[ 3marks]
f(t) = 10 + 3cos (18) + 4sn (1%)
= 10+ 5cos( 15 - 5313)
. The minimum temperature of the warehouse is 5
(degrees Centigrade, perhaps)
[ 2marks]
This minimum will occur whergos( 15 — 5313) = -1
15 — 5313 = 180
1% = 23313
t = 1554

This is 15 hours and 32 minutes after midday which is

3.32 am the following morning
[ 3marks]



Answer 4
(a) The immediate problem is the different numbesiof 6 andcos’ 6

They can be evened up as follows,

5sin°6 — 3cos’ 6 + 6sin6 coso

= 4sin’0 + sin0 — 3cos’ 6 + 6sin6 cosh

= 4sn°6 + (1 - cos’0) — 3cos’6 + 6Sn6 coso
(-4 (cos’ —sin"f) + 1 + 3 (2sinfcosh)
(—4) cos20 + 1 + 3 x sn20
3sn20 — 4cos20 + 1

ie.a=3 b=-4andc =1

[ 3marks]

(b)

Rsn(20 — a) = RsIn20 cosa — Rcos26 sna
which is required to b&sin 20 — 4 cos26

.. Rcosa = 3 and Rsina = 4
Solving these two equations simultaneously by division,

Rsina 4
Rcosa 3
a = arctan(i)
3
a = 5313
R=VZ+&
=5

Conclusion :
3sn260 — 4cos20 = 59n(20 — 5313)

3sin20 — 4cos26 + 1
5sn(20 — 5313) + 1

which will have a maximum value of 6 and a minimum valué¢-of)

59n°0 — 3cos’H + 656 cosH

[ 3marks]



(c)

5sn°0 — 3cos’H + 6sin@cosfd = —1
3sn20 — 4cos20 +1 = -1
5sn(20 — 531F) + 1 = —1
5d9n(20 — 5313) = -2
) 2
sin(20 — 5313 ) = —E
20 — 5313 = — 2358, 20358
20 = 2955 25671
60 = 14.8°, 1284°

[ 4 marks]
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