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7 . 7 : Modelling with trigonometric functions
① a) n

= 0 . 3-0 . 3 cos(240t)
&

cos(240t)= - 1 =

0
.

3
= -0 .3

= 0 .6m

b) Cos (240t) = - 1 240t = 180 t =

Ese

2) T

=360
= 1 . 5 sec No

of somersaults
:
=

-

d) A body moving in the air is better modelled by a
parabola.

② d= 40 . 5 + 2
.

5 sin (HE)

a) d
=
40 . 5 + 2 .5 sin(i) ;

t = 3 d= 40 · 5 an

b) sinit
: 1
; 40

·

5 + 2
: 5/1) =

43 am

c) sin it
:

I it
:,

+ = 0 .

5
,
2 . 5
, 4

.

5

a) min depth is (d
=

40
·

5-2
. 5) d

=

38m.

38440
,

so the water stream is not deep enough

③ P : 105 + 25 sin (450t)
·

a) p = 105 + 25 P= 130mmHg (sin (450t) = 1)
b) p = 105 - 254

=

80mmHg (sin (450t) : -1)

2) t = 4 ; P = 105 + 25 sin /450/4)) = 105mmHg



d) P = /OmmHg 110 = 105 + 25 sin (450t).
↑

=> 5 = 25 sin (450t) =

1
: Sin (450)

=> 450t
=

arcsin[=)
450 = (1 .

54; 168 . 46; 371 . 54
,
528

-46

= 31 . 54; 888 . 46)

~divide by 450 to get t
s

t = 0 .03
,
0 . 37

,
0 . 83

,
1 · 17

,
1 . 63

,
1 .97 seconds

⑪ S = 6 - 3 sin (0 .5t + 3)
,

0 = <12 = 0 : January (5)
t= 1 : February (F)

a sin10 .5t + 3) = - 1 => S =t -361) = 1 t= 2 = March (M)

Man = 9
,
000 Month

:

April + = 3 = April (A)

b) Let S
= 8 . 5 => 8 . 5 : 6- 3s in (0 .5t + 3) t= E-Basin(Mat+3)-S

2
: 5 =

-

3 sin 10
·

5 + + 3) = 0 . 5 t + 3 : sin'(2)
t= 5 : June (J)

t= 6 : July (Jut

- t
=

2
.

26 or 4
.

569
.
(March

, April ,May)
t=T = August (Au)

&

&

t= 8 = September (s)

t= 9 = October(0)

t= 10
= November (N)8

&

- t = 11 = December (D)

·B
>

1) t =11 (st decembre 2018) +
= 12 (Potabe2cte that += 12ay /

I

S = 6 - 3 sin (0 .

5 x 12+3) =
476 thousand

:
4760

d) cannot tell because data only shows info
in 2018.

Any prediction outside data rangh
is extrapolation
-

⑤ IRCoSE-JsinG
= Rcos(o +)

↳I :
5 vana

:
a +45

= 52s (0 + 45)
/



b) i)5
+ 45) min = -5

-

ii) Cos (0 + 45) = = 1 0 + 45 = 1800 = 135

2) h = 9 - 552cos(307) + 52sin(30t)
= 9 - 5cs(30t +45)

Z

Max:

=

cos(38t + 45)
= -1 = 9 -5() = 9+ 5

:

14m

= 30t + 45 = 180 + =

135
=
4

.

5 = 12 :00 + 4 : 30
= 4 : 30

= 14m at 4
: 30

d) Mini

cos(30++45 = 1 = 9 - 5(1)= 9 - 5 = 4m

= 30t + 45
=360 t = 10 .

5 = 12 : 00 + 10 : 30 : 22 :30

= Im at 22
: 30

2) 1 h> 9 =
9 . 5cos(30+ +45)-9 cos .(30t +45)

30t+ 45 :90t =

15-1
.5 = 1 : 30

ii) h < 9 ; 9 - 5105(307 + 45)79 cos(30t + 45)0

30t + 45 = 270t

=
25 : 7

.

5 : 7 : 30

⑥ 0 .2 cosa + 0 .35 sinn = Rcos(n-a)

a) R=o+05
:

5 tana

=
5:1

=
cos(x - 1 . 1)

b) T = 30
+
com-H) ; M=

= 3025



2) Man = cos(am-1 . 1) = 1 = 30 +

5:

Min = cos(2m-1 . 1) = 1 =

30-
5 =

60

Max-Min =

600
+

65-05 =
5

=
08

10

a) cos(2m-1
. 1) = 1 = 2m-1

= 0

I

=> Gm-11 = 0
,
2
, 44

m
: 0 . 6

,
3 .

7
,
6 . 8 minutes (2dp)

⑦ a) 132sinn-72cosu = Rsin(x-a)

↓+ 722
= 12T tana : En a = 0 .5

132

= 12,57 (n -0 .5)

P = 200 + 12 /57sin (0.St-0 .5)

6) sincost- 0 .5) = 1 = 200 + 125 = 350 (35f)

08t -0 . 5 :

It
: 3 350pin March

2) sin 10 .st -0 .5) =- 1 = 200-125 = 50 cast)
0 .St-0 . 5 :

3
=> 50p in July

t : 7

d) P = 62
.

24 ; + =5 = 147
.

25t = 6

so
,
it is June

e) P(o) = 128 P(12) =

250

cost = 2000 X 128 = 25600 Revenue: 2000x250
=

5000000



profit
= 500,000 - 260,000
:00000

:

12400
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