INTRODUCTION

In this unit, students will explore key concepts essential for understanding the role of
trigonometry in mathematics and its real-life applications. We will begin by learning
how to determine the domain and range of trigonometric functions to understand their
behavior. Next, we will discuss even and odd lunctions, along with their periodicity,
which explains their repeating patterns.

Students will then learn how to graph and analyze sine, cosine, and tangent functions,
following this, we will focus on caleulating the maximum and minimum values of
sinusoidal functions and examining their unique properties such as amplitude,

frcquenc:e'. and phﬂsc shifis. m
1 | G Wi . hese trioc senls Lansin LL‘ erms in

. upt]mumg solar

11.1" Domains and Ranges of Sine and Cosine Functions

We have already defined trigonometric functions sin i
&, cos @ tan &, csc &, sec Fand cot 2 We know that

if Plx, ) 1s any point on unit circle with centre at the f,___";'i'}j !
origin (7 such that mZXOP = @ is standard position, / /ﬁ/‘]@“"
then 0[]

cosf = x and sind@ — 1"¢'r.|-1,r.n":, o| = M [agay

= [or any real number & there is one and only one “‘x.__r;:_n. i

value of each x and y i.e., of each cos #and sin &

Hence sin & and cos & are the functions of & and their +  Figure 111

domain is /<., the set of real numbers, "
Since Plx, ¥) is a point on the unit circle with centre at the origin €2, theretor,

-1<x=] and m

= -l=c¢cos?=1 and,

Thus, the range of Hmv;,(a\nd %&vﬁéﬁ
T
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11.1.1 Domains and Ranges of/ ‘ : ‘otangent Functions
From the Figurcll_p @

J iTs
= H#izi.,—i —Eg
2 2

= &= (2n+1)—, where ne £

Daomain of tangent function =R = {x|x={2n+ 1) %. ne 7\

1 1
£y~ lotan® — —asx 0, - s therefore the range of tangent
function = B = set of real numbers.
(ii)  From Figure 11.1

X
cot = —, y=20
v'

= terminal side (P shoyld rot ¢ @&m X-axis)

= Oz0,tat :"

W% angent function = R - {x|x=nmne £}
Hx=1,cotd= la:-: ¥ — 1l L —+ + o therefore range of cotangent

J F
function = R = set of real numbers.
11.1.2 Domains and Ranges of Secant Function
From the Figure 11.1

1
sec = —,x#0
ook
= terminal side OP should not coincide with QY or OF (the Y-axis)

= & 'J_'E,:i:.li5 —H
2. 2 2

= O= (?‘_n—l)%,. where ne £
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=l,secf=1 and -1 =x=0 so, —t-fz—l.secﬂfg—l
As sec ﬂallmm all rLaI values except those between —1 and 1
Range of secant function =R - { x| — 1 =x =1}

11.1.3 Domains and Ranges of Cosecant Function
From the Figure 11.1

csc @=

1
—, yzl
v

terminal side GP should not coincide with OX or QX7 {the X=axis)
f=20tmt2x...

U

I

2z nx, wherene 2

I

Domain of cosecant function = B — {x|x=nn, ne £}

o) O

trigonometric functions:

Az csc & attains all values except those between —1 an

Range of cosccant fum,l] —
The following table mupx\narlzes tﬂ\ﬁnﬁs\@

Function ﬂ\ \Y\‘\ K\l\m\ﬁﬂ Range
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jA \=Jr_-n.3_x {_—'1'-,‘ m)=R [ 15 ]]
P e e e |
V=rcotx R = (—m, "I"} JX#=na ne L {l_'":}s I'EJ =R
s (—eo, ), x=(2n+ ﬂ%,n:— i Gt e
¥ = cosee X (¢, m),x#nm,ne Z (—o, —1] W [1, =)

11.2 Even and Odd Functions
A function [ issaid to be evenif f(—= [f(x), for every [T
number x in the domain of f,

For example: ({3 =x"is even finktj %m g
W\J o\)uv




A ﬂJW b if f{—x)=—F{x}, for every number x in the domain of .
For example: (3 = x is an odd function of x.

Bemember!

i, st 433 T T
Ho Jladla bl - =) =) The graph of odd function is
The function f{#)yfcos for all A R is un even  always syvmmetric about the

function (see figure 9.2). origin.

Here f({—f)=cos(—&)=cosfl= (f). oy

Thus, f{)#cos is an even function, ; . [2r, 1) = {cos 0, sin 0)
Similarly, the function f(6) = sin @ for all (1.0 A I‘; (1. 0’1

e K is an odd function. ' Al 2

Here f{—f)=sin{—) =—sin?=— (). !/: Geciol = oo bk )

Thus, F(F1#sin  is an odd function, {0, -1 ©m
Nli: ] In both the cases, for each t@ m @

d.omam of f, —x must also be in the

11.3 Period of bunctmns
All the 51 nctions repeat their values for each increase or decrease of
e o} heretore, the values of friponometric functions for @ and & + 2ax, where
e Rand w e Z, are the same. This behaviour of trigonometric functions is called
periodicity.
Period of a trigonometric function is the smallest +ve number which, when added to
the original circular measure of the angle, gives the same value of the function. A
function is periodic, if /(8 + p) = f(@), tor all & in domain of function and the least
positive value of p is called the period ol the [unction.
Now, let us discover the periods of the trigonometric functions.
Theorem 11.1: Sine is a periodic function and its period 15 21
Proof: Suppose p is the period of sine function such that

sin (@ + p) =sin dfor all = R (A)

Now put &= (I, we have
sin {00 + p) =sin 0
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(i) If p=n.the

sin & (not true) osin( 4+ &) =—sin 7
is not the period of sin &
(1i) If p=2m, then from (A)

sin{é+2n) —  sind, which is true w0 sin(d + 281 —sin 0
As 2w ois the smallest positive real number for which
sin{#+2n) = sind

2r is the period of sin &,
Theorem 11.2: Tangent is a periodic function and its period is .

Proof: Suppose p is the period of tangent function such that

tan(@ + p)=tan & Jorall de R (B)

Now put @ 0, we have Note:
n{l—pi=tan0 = tanp=0 By adopting the procedure used
p=0,7, 2%, In, ... in finding the periods of sine

(i) If p=n, then from (B) tan(& + x) = tan &, and tag o H@mﬂ
which is true -

As 7 is the smallest positi

tan (£ + ) =td
Therefore, © %%@
0

Exa i hi periods of: (1) sin2x (n) 3+ tan%

Solution: (1) We know that the period of sine is 2n
sin (2x + 2r) = sin 2x — sin 2x + ) = sin 2x
It means that the value of sin 2x repeats when x is increased by =
Hence 7 is the period of sin 2x.

(i) To fnd the period of 3 + lan%, consider only Lan % ;s
We know that the period of tangent 15

(1. . % 1 : X
tan | —-Hﬁ": tan — = tan —{x+37) tan—
3 3 3
Wt

X i
It means that the value of tan — repeats when x is increased by 3n,
‘]

ua @.\&"5\ the

Hence the period of 3 ¢ nn 3 is ¥1. The 1dd|t10n of ¢

tangent function does not
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A
\;\'l\—l'}l_,l wing [unctions are even, ﬂ'JLl or nelther odd nor even.

Dretermming

(i) sinx+cosx (iii} sin* x+cos' x
ot | . sinx+sin3
{1v) tanx+secx ¥) —— (vi) il ARl

CoNCeT X L0 X+ 0% 3y
1
(Vi) — (wiil) ——————
A I
SEC X+ ReCT X secx-+cot” x
2. Find the periods of the following functions:
(1) sin 5x (il Cos Tx {iil) tan 3x {iv) col 5
e 2% Jx
(V) |951"n| =g ‘ (vi) cos e’(‘l— ’ {vii) —un{———
W20 - 2 2 2
Z :
f T
{viii) —5—35&0L?£.l’+EJ {ix) 12+1l.ilan| —x

11.4 Values of Trigono

We know the mlueq .
and 907, “ 18

(x) 6-4cot :%+ %] d : wa‘tﬁ?@

blished the following identities:

Wu\y}"— —sin L? cos (=) =cos 0 tan (=2} =<tan 0
sin{r— &) =sin @ cos{im— &) =-—cos # tan (t — &)= —tan &
sin(zx+ #)=-sin # cos(nt + 6) =—cos & tan (m + &} =1tan &
sin(2x— @) = —sin & cosi2n —3) =cos 0 tan (2x — &) = —tan &

By using the above identities, we can easily (ind the values of irigonometric [unctions
ol the angles of the [ollowing measures:

— 307, — 45°, — 60°, — 90F + 120°, £ 135°, & 150°, + 180P

+ 210°, + 225°, + 24(°F, + 27(0F + 3{](!“ +315° + 3300, + 360°
11.4.1 Graphs of Trigonometric Functions
To plot the graph we shall follow these steps:
(i) Table of ordered pairs (x, ¥) is constructed, when x is the measure of the angle

and y is the value of the trigonometric function for the auglr.: af measmm

(i) The measures of the angles are taken along the X
(111) The values of the Lng{mumu{:r\\(_ l% 1 ' @u r thi Y-.ma

i
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ordel ed pairs are plotted on the graph paper,
1 er;i with the help of smooth curves,

sraph of y = sin x from — 21 to 2

We know that the period of sine function is 27 so, we will first draw the graph for the
interval from 07 to 3607 {from 0 to 21),

To graph the sine function, first, recall that =1 =sinx=<1 forall xe R
We know the range of the sine function is [=1, 1], so the graph will be between
the horizontal lines y=+1 and y=-I

The table of the ordered pairs satisfying v = sin x is as follows

{1 2

i — | =|—| 2=
& ! 2z 3 =] (3] 3 2
x
or ar ar ar ar

= r 25 | &7 Lk

or | ar | or | or
0= | 30F | elF
Simx| 0O [ 05 | 087

180° | 210° | 240F | 270F ] 300F

To draw the graph:

() Takea cnn“"'i&% § ﬁ e ﬂblg ';quare on the jl‘-u‘l?(lﬁ— Iumt
(1} te axes.
the p

(i) oints corresponding to the ordered pairs in the table above
e, (0, 00, (30°, 0.5), (60°, 0.8T) and so on.

(1v) Join the pomts with the help of a smooth curve as shown. So, we get the graph of
v = sin x from 0 to 36(F i.e., from 0 to 2.

As we see that the graphs of trigonometric functions are smooth curves and none of them 1s
line segment or has sharp cormers or breaks within their domain, This behaviour of the curve 15 called
continuity. [t meuns that the trigonometric functions are continuous, wherever they are defined
Muoreover, as the ngonometric functions are periodic so their curves repeat after fxed intervals

40 4y

T T T T T
60 00 1200 150° 1RONZ10P

T T T T
240% TT0F 300° 330° AM0®
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Graph of ¥ =sinx from — 360° to 360°

The graph in the interval [0, 2x] is called a eyele. Since the period of sine function is
21, s0 the sine graph can be exiended on both sides of x-axis through every inlerval
of 2m.

Properties of graph of sine function ( y = sip x) “ @o@@

(i} The domain is the set of realmu _
(1i) The range incl@%&i&rm 1, inclusive, [-1, 1].
(1i1) The graph of si inuous for all real numbers.
(iv) Wwﬁ nction is 2x, Mathematically, we can express it as
+ 2 ) =sind.
(v} The sine function is an odd function. As the graph of sine function is symmetric
about the origin, Mathematically, it can be written as sin{ —# ) = —sing .

¥ ' - . P b
{vi) The maximum value of y=sinxis | when x = 3 +2an , where ne Z.

N e - i
{(vii) The minimum value of y=sinxis—I when x= e +2an, where ne Z,

(wii1) The x-intercept of the sine function occurs at x —san, where ne £
{(ix) The y-intercept of the sine function is 0.

{x) The amplitude of sine function is 1.

(xi} Inunitcircle siné is equal to the y-coordinate of the given point.

W@@h fior

. 17, so the graph will be between the

11.4.3 Graph of y = cos x from - 2 to 2x

We know that the period of cosine functionds 2n
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The table of the frﬁ:lf:l*edd pairs sat@f}m (o0 i

IR EEE
. \ I o | 3| =2 6
OﬂT nr T T U or T ar or or
| 30F | a0 [ S0 | 1207 [ 1507 [ 1ROP | 210° | 2407 | 2707 | 3007 | 3307 | F60e

cosx| 1 (087 [ 05| 0 [-05]|-087] -1 |-0&7]-05] 0 [ 05 [037] 1

1w b

g wig

The graph of y = cos x from 0F to 3607 is given below:

&
i

----------------------- R e E LR i |

Graph of p = cos x from 07 to 360° m
ENIALC
; ; VT

In the similar way, we can draw the grap + =3607. This will

complete the graph QC') COS &l e, from=2m to 27, which is given
below; KXX
o
------------------------- 7 F= 1
- k"

A0° olF SITLIE REC LED® 200° 24(EAT00 200° 3300 600

---------------- T EEEEE S L |
Graph of y = cos x from — 3607 to 360°

As in the case of sine praph, the cosine graph is also extended on both sides of r-axis
through an interval of 2r,

Properties of graph of cosine function { y = cos x )

(i) The domain is the set of real numbers (—o < x < o),

{(1i)  The range includes all real numbers from —1 to 1, inclusive, [-1. 1].

(11i)  The graph of cosine function is continuous for all real numbers.

eyl

{(iv)  The period ol cosine function is 2x. Mathematically, we

ms(ﬁ' + 2,*1'_} =cosd,
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Xé ven function, as the graph of cosine function is
ﬁ%the v-axis. Mathematically, it can be written as cos(—6 ) = cos#.

(v} The cosing

(vi)

(vi1) The minimum value of y=cosx is | when x=an, where o is an odd mteger.

e maximum value of y=cosx is | when v=u#. where i is an even integer.

(vi1l) The x-intercept of the cosine function oceurs al x= E +an, where ne Z.

(ix}) The y-intercept of the cosine function is 1.

(x) The amplitude of cosine function is 1.

(xi} Inunitcirele cosé 1s equal to the y-coordinate of the given point.

11.4.4 Graphof y=tan x from—-7to 7

We know that tan (—x) = — tan x and tan (T — x}) = — tan x, 50 the values of
tan x for x = 07, 307, 60°, 207 can help us in making the table,

Also, we know that tan x 15 undefined at x =+ 90°, when
(i} v approaches -}E from left gi % éﬂ ‘ @eh in Quard 1.
(i) rappmachﬁ Uz—(%%m X 5 | . tan x increases indefinitely in Quard 1V,

s T
T . e : . . :
(1i1) x approaches —% from left ic., J:—}| _E] . tan x ncreases indefimitely in
N ;

Ouard 11

(iv) x approaches — E from right i.e., x -%I

tu|l1

‘E'
J , tan x increases indefinitely in

Ouard 111
We know that the period of tangent is o, s0 we shall first draw the graph for the interval
from 0 to o (from 07 to 1807).

The table of ordered pairs satisfying v = tan x is given below:

B> | %
+ | -4
T
i

5
—o|—+0| — | — | =
d - 3 6

or ar ur 063 nr (@m
| | o b sl RINIP
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U mt @ Trigonometric Functions a

r Graphs
Since the period of t %

to 360°, '
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n.x from— 360° to 36(°

Prnpu“t %}\in"ent funetion { 1 = tan x)

domain is the set of real numbers except the values where function is
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undefined domain of tan x = (-, ©), x=(2n+ ]’}51 wherene Z
(11) The range includes all real numbers (—oo, o)

(111} The graph of tany is not continuous for all real numbers. It breaks at x={(2n+ 1}—

Jwhercne £

(1v) The period of tan function is © WMathematically, we can express it as
tan{@ + 7) = tan

{v) The tan function is an odd function, as the graph of tan function is symmetric
about the origin, Mathematically, it can be written as tan{—#) = — tan#/

{vi}) The x-intercept of the tangent function oceurs at x =, whm, HE

{vii) The y-intercept of the tangent function is 0

{viii) The amplitude of tangent [u *um%i m has no AR LU O
e ______________________________________________.
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\EXERCISE 11.2 4

R '6f cach of the following function for the intervals mentioned

(1) y=-—sinlx ; xe [F2m, 2] (i} ¥=2cos2x, xe [0, 2n]
(iti) y=tan 2x , xe [-m, ] {iv) v=1tan % . xe [=2rm, 2n]
(v) »=sin %1 . xe [0, 2m) {(vi) y=cos %x . xe [-m 7]

2. Omthe same axes and to the same scale, draw the graphs of the following functions
for their complete period:

(1) y=smyandy=sin2x (ii} y=cosxandy=cos Iy
3. Solve graphically:

(i) sinx=cosx, xe [0, n]

s

11.5 Maximum and ¥
the Type %

. a+beosd

Mﬂ+d} « atbecosicf+d)

*  The reciprocal of the above, where o, b, ¢ and J are real numbers.

The trigonometric functions like sine and cosine are periodic function because the
values of these function repeat over regular intervals. These functions are fundamental
in mathematics because of the repetition of their values at definite cycles and are used
to model various real-life situations, such as radio waves, light wave, and alternating
current in electricity and are also known as a specific case of sinusoidal functions.

The functions of the form f{ 8)=a + b sin &, g(f)=a + bcos &, [0} = a + b sin(cf + d)
and g,(@)=a+beos(cO+d) are the most common types of sinusoidal functions,

Now consider the general form of sinusoidal function f{#)=a+hsin{cf+d) .. .(i)

here ‘o’ represent the vertical shift refers to the vertical translation of the ﬁmaf a

permdm function, achieved by sh1ﬁ1:1g the entire gra a I'his
, ».-\ t ofvs position along the

he maximum height of a
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m:d!mc The period of (i) s equal 1o — . Phase shift “d"
[

indicates the horizontal translation of the graph of a periodic function, determining how
far the wave is shitted left or right along the x-axis. A positive o shifts the graph to the
left, while a negative 4 shifts it to the right, altering the starting point of the wave
without changing its shape or period. £(8) =1+ 3 sin (26)

For Example consider the function A i
f(@)=1+3sin(P ) . Here a = lis ‘

Period

vertical shift, amplitude =[b| = [3=3  Amplitude

; 2% ;
and period= =~ =& as shown in the  Venical
2 shift \\n

adjacent figure.
MNow, finding the maximum and
minimum  values ol the I‘unc'liu-n'i

f(@)=a+bsin(& +d)

\!A o~
gi)y=a+beos(d +d) is nol ﬁ@‘ the maximum absolute
values of sine and ct@ naxumum value of the product bsind
is |B|.

Thu i Ov&lue of fif)is M :r?‘+‘;b|, whenever siné =1 or cosf = |

where M denotes the maximuom value of the tunction.

The mimmum value of a function 18 m = a—|b|, whenever siné = =1 or cosd = -

and m denotes the minimum value of the function,

The sbsolute value of b is called the Amplitude of f{@)=a+ bsind . The value of the
amplitude can also be determined using the formula
Maximuon value — Minimuwm value

2

Amplitude =

Example 2: Find the maximum and minimum values of the following functions:
(i) 2+3sinx (1) 5=2cosdx (i) reciprocal of (ii)
Solution: (i) Let f{x)=2+3sinx

The maximum value of fi) will occur when sinx =1 . Here a=2and F)

Maximum value of the function: W = a4 |h -3 @
The mitirmum value of the ['um..hné)wll

Minirmum value of the funct @

Thus, mawmu Xgﬁm}\ i

and the minimum value is —
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(11) Let fix)=5- ]
W@va ue of f{x) will oeeur when cos3xy =1 . Here =5 and H=-2 ,
aximum value of the function: M -2 1 |h - 5112/ - 512

The minimum value of the function will accurs when cos 3y 1.

Minimum value of the function: i =g || =5 | 2/ =5 2=3

Thus, maximum value of the function 15 7 and the minimum value is 3.
(iii}  reciprocal of part (ii)

The reciprocal of 5= 2cos3x is ————
5=2cos3x

Let g(x)=
&) — 20K 3x

To find the maximum and minimum values of g{x}, first we will find the maximum and

minimum values of 3—2¢os3x, which are 7 and 3 respectively.
Alter finding the maximum and minimuom values take their reap he @ml the
maximum value is the minimum of g(x) and thetecipr W @ @
minimum value is the maxi ‘@
| O% .
Maximum valﬂ = l} 33

im valuc of glx)=

LS. 785 ¢
M

11.5.1 Applications

Ferris Wheel Problems

The first Ferris wheel was invented by George W, Ferris. He
built the first one for 1893 World™s Fair, A Ferris wheel is an
important example of periodic motion that can be described
using  wigonometric  functions,  specifically  sinusoidal
functions. When we model the height of a rider on a Ferris
wheel over time, we can use these functions fo capture the § ._&f

periodic nature of the motion, The motion of Ferris wheel can m.am m
be modeled by finy=a + bsinfcr +d) or fi7)=a - bcos(cr +d)

Example 3‘ A Ferris wheel with a rEu:Eius of 45 cht has its Iuwcst point ]n-cated 5 feet above




o T nometric Functions and
o

{one cyele), which is thevper Ferrie wheel, that is period = 60

- = = =
. 6l 30
plitude & which is equal to the radius of a ferris wheel (in this case b = 45).
The vertical shifi « is the height ol the center ol the Ferris wheel above the ground.
Since the lowest point is 5 feet above the ground, soa=5+h=5+ 45 = 50.
we can model the height of a nider nsing (sine or cosine), because it reflects the periodic
nature of the motion, We usually choose a cosine function if the rider starts at the
maximum height, or a sine function if the rider starts at the midpoint.
Since the rider starts at the lowest point and goes up, we can easily model the required
equation as a negative cosine function so.
hiiy=—bcos(ct)+a , where 115 oime and /4 is height.

G g i T )
Now substiluting the above values we gel the unction i) = —45cos [ﬁr I—l— 50,
s

which is the required equation of Ferris wheel.

Next, we find the height of the rider at r = 40 seconds. W«@ @@m
My

Thus, height of rider after 40 second is 72.5 feet.
The graph of the model equation is shown below,

Hueight of a rider after 40 secconds [ 3T i

it =—d45 cm{

.1]4.—50

P

30
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EunW in feet of a tidal river varies throughout the day. ‘Suppose
the levelof the tidal river can be modeled by the equation: Lit) = E—4.-:in[ %f ], where

¢ denotes the time in hours, The water level oscillates 4 feet above and below an average
level of B leel.

{4) Find the water level al £= 3 hours?
{b) What 1s the minimum walter level?

lf H'
Solution: {a) Given equation of water level: Li{s)=8+4sin, %t
L
To find the water level, substitute £ = 3 into the equation
: I
I3} = R+4m’n(£.3]— &+ dsin l*?— |
L6 ¥,
LiZ)=4+4(1)=12
Thus, water level at t=3 hours is 12 feet. @m

function attains its  minimum ‘ e minimum  value of
sin ¢ = — 1, substirute Wﬂ [ito the equation
wam(?] B+4(—1)=8-4=4

Thus, minimum water level of the tudal river is 4 feet.

(b)) MNow, to find the minimum wat%]eézj fic—when the sine

Example 5: From a point 100 m above the surface of a lake, the angle of elevation of
a peak of a cliff is found to be 157 and the angle of depression of the image of the peak
i5 307, Find the height of the peak.

Solution: Let 4 be the top of the peak AM and !
MB he its image. Let P be the point of g - 1€
observation and 7 be the point just below Plon =

the surface of the lake). e T 14

From F, draw E 1AM .
Let m PO = ymetres and mAM = h metres.

mAQ =h=mOM =h—mPL =h— 100

-l;rc-m the figure, @ @©
tan 5% = \AFQA'\H&\ § 'g“dy Yz
I
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By division
R =100
tan 3[]"’ h+100

By Componendo and Dividendo, we have
tan 15°+tan 30 A—100+h+100 2h K
tan 15° —tan 30° ~ h—100- A—100 200 —100
_ lan 30°+ tan 15° 100 = (L.5774+0.2679
tan 30° —tan 15° 3

= h=273.1179.
Hence height of the peak = 273 m. (approximately)

P~ EXERCISE 113 _J

. Find the maximum and minimum values of the following lumllum m
(i) 3-sindx (it} 3+sin i W i x+.~rr)
(v) = +cos| W {vi) 1+’>5m| +E]
(viil) —————

0—2sin3x 7+’3Lm.( 2.1:)

0577402679 ['%

|
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I'he temperature T in a certain city varies throughout the day according to the

13
equaiion It = —«ml . N
2 L]

|+ 15, where ¢ 15 the time in hours, with f = 0

] | =

corresponding to midmght
{a) Find the maximum and minimum temperature during the day
(h) Find the temperature at r = 9 hours (9:00 a.m.).

3. A manon the top ol a 100 m high lighti-house is in line with two ships on the same
side ol it, whose angles of depression [rom the man are 17° and 19 respectively.
Find the distance between the ships.

4. P and ¢ are two points in line with a tree. If the distance between P and @ be
30 m and the angles of elevation of the top of the tree at P _@ y 15°

respectively, find the height of th troe,
A giant Ferris wheel has a diarfay ‘ '
6 feet above the @ ate

i

'l int of the wheel is located
< one full remlunc-n every 8 seconds.
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tion that represent the height i) of a rider on the Ferris wheel
arany given time £

(b} Find the maximum height of a rider,
{¢)  Find the height of the rider from the ground aller 35 sceonds.
6. A child is plaving on a swing im a plavground, The height M) of the swing scat above the
ground (in meters) at time £ (in seconds) 18 modeled by the function:
h{ry= 1.5 + 1.2 sin{3ar)
{a})  What is the maximum height reached by the swing seat?
(b} What is the minimum height reached by the swing seat?”
{c)  How long does it take for the swing 1o complete one full back-and-forth motion
(period)?
{d)  Acrwhat time(s) does the swing seat first reach a height of 2.12 meters’

A camival nde consists of a vertical wheel with a diameter of 4} f'*cl@tcmrc
(@h spe

of the wheel is 28 feet above the ground. The whegls oai\a @n ed and
takes 1200 seconds to make ongyonip - ) wlel an equation that

i the rider [ : e seconds? Al what times will the rider be
36 feet ahy

o

temperature I in degrees Fahrenheit of Lahore city in 8 month  of

eember  throughoul  the day can be modeled by  the  equation:

Fr=6d+X &;in] FI‘ | where ¢ 15 the time in hours, The temperature oscillates

8 degrees above and below an average temperature of 64 degrees.

{a)  Find the temperature at =9 hours?

(b) At whal time the temperature will be maximum?

(c) Caleculate the maximum temperature.
9. Supposc the population of 4 coasta]l city follows a sinusoidal pattern due w

scasonal migration. The population of the city over the course of a year can be
[ ‘ , Pii} is the
\ 6

=

-.;@@mmg to
o

modeled by the equation: P(¢)= 70000+ 10000 cos

population at time ¢ (¢ 15 the tme in months, with
January 1), where 1 denoted the monghs i i

{a)
(b)




