\Il

After's émhying this unit, students wil be able to:

+ Find the domain and range of the trigonometric functions,
¢ Discuss even and odd functions, and the perio&city of trigonometric functions.

*  Find the maximum and minimum value of a given function of the type:
. a + bsin®,
. a + bcos8,
«  a+ bsin (c8 +d),
. a + 'beos (c6 + d),
. The reciprocal of above, where a, b, cand d are real numbers.

~ 0\

¢ Graph and analyze the trigbnometric functions sma cosine, and tan{;mktu sg!ywmﬁqn%
J \ \‘/\\ / '\'
»  Explain the properties of hsufsm cos fy NB 0 \ \' [ C C 0,0
P propertics of grap @) /B@d a L
e  Apply the concepts 9 of trigont ‘a/\ﬁmﬂm/sljﬂmncs, phs periodicity, even, odd
functions, and nxqunlﬁ vq]ués'to réal-wmld problems such as (distance, clevation, and
Q der\?ﬁ NJ i é.»'irm:mru:%s navigation and mapping, lengths of irregular shapes, graphs to

wsua]nzc and predict patterns in data, frequency and periodic length of Ferris wheel, forces

on a see-saw or lever, the ideal angle for solar panel placement)

4 — 4 M0=-30C0s361736 )

A Ferris wheel is 60 ft. in

diameter. It makes onc- ;
revolution every 100 seconds.  ozzoonetes ey Bt s s —
Yasir climb up 6 feetof stairs to X o
get on the wheel at its lowest
point. Model the height of a
rider as a sinusoidal function
andgraphlrevn!utmn

)

: .‘ 0 5 s0 75 100
\ - Timse: | {in seconds)
. N /
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9.1 Domain and Range of Bignnpmeﬂ’lc Fl{‘lmm =
The domain of a function f{x) ,l"s the set of all possible values of ‘x' such that function f(x) is
defined. g Wﬁwﬂmtmn «(x) is the set of all possible values the function f{x) can take,
when ‘x’ is any number from the domain of the function.

y-axis A
Let *6” be any real number. Construct the angle
“whose measure is 8 radian, with vertex at the origin P(x.y)
of a rectangular coordinate system. Let the initial T
line of the angle ‘8" be along x-axis. Let P (x, y) be f y
any point on the termina] side OA of the angle. ol x m R a:is
LetOP =r ! e Pt
Then from r.a.t OMP: ' 11
. \ej ﬁ*om a
(1) Sin@ = \/
' , [a, b] a<x<hbh.
For any °@ | = (a b)is open interval
w.: such that
W 1 | (a,b)=a<x<bh.
—-1=S5in8 <1 " -

Domain of Sin & = R or (—o0, ¢0) and range of Sin 8 = [—1,1]
(ii) Agam from r.a.t OMP:

Cosﬂ*-f;_:
For any ‘@’ -r<x<r
-1g3<1
r
—-1<Cosf < i

Domain of Cos & =R or ( w, ¢2aind range of Cos 8 = [~1, 1]

(iit)  Since Tan 6 is defined for any . |.umlm B wh}ch s\mobay nddmﬁltlpie nf -
For any such value r;f ‘E' tlu. I n m = m@a Qny real numher
Q\
Domnm dfTanﬂ R — {(2n +1) ,neZ}

\
\ \J N NN '\Ramgc ofTan8 =R
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(nz)_, CuL&«;s d:frned for an§ real nmnbr.r ‘8’ Whmh 1s mﬂ an eve:imuluﬁie of =

—_— For any such vam:a af’ﬁ*, the raths\‘; \f:an he ;.my real number
| M RN Dormain of Cot =R fom, nez}
W Range'of Cot6 =R

(v) / Sec 8 is defined for any real number ‘4’ which is not-an odd mul‘ﬁple of g

" . For any such'valuc.nﬁ‘ﬂ’,wehavc:

X

.k “1<¥<1 e PHlet
.I, ‘ ISrEI 1€, v 51
= . |1} |Sec 8| =1

Domain of Sec 8 =R - {20 +1) %, n e 2)

AN, /\

Range of Sec § =R - (~1,1) - TN -

\(w) Cosec 0 is defined fm' any real n%tgber‘ﬁ whwhfmﬁ@n 6@ mﬁhple of -

For any such yalue of/B/AwkhaK; \j N / ,

\-l‘i-ﬁl le.,| |<1

\Jl
N o'
\\”\ 1 ‘ - |l l. I7 Al
_ . ‘?;,.21- = HEI =  |[Cosec8] =1

Domain of Cosec 8 = R-{om;ne Z}
Range of Cusec 8= R (-1,1)
" Remark-1
* The maximum (i.¢., greatest) value of Sin 6 and Cos 8 is 1 and minimum (i.¢., least) value is —1,
() 1SinBl S Lie,~1<Sin0 < Lie, Sin <1
(i) |Cos@] <1;ie,-1%< Co‘s 8 <1;ie., Cos?8 5‘ 1,

-

Remark-11

Tan 6 and Cot 8-can take any real number F&l]:iﬂﬂ:.u _ArA N\ I3

; Remark-II R T\, (3 JAU \

Ser 6 and Cosid b f;a.m{ot rakeValiie in the Interval (=1, 1)

‘ N J|JiISch|21u:‘e Sec8 =1 - Ty
|Cosec 8] 2 1,1. e.,Cosec?8 = 1

2an



TR /V/_:' /,3'\ OO
L e uwmﬁiﬁﬂ@ ta
y=.5{{nx 0\ Ryvz\*vnﬁ\ob)&)/\\/\\’ £

y=Cosx | \\ Y\/\ R=(=%,)
y w}{l J%l'r@xeﬂand x#(2n+ 1)— n an integer}

y=~Cotx |{x:xeRandx# nm, nan integer}

y=Secx |{X:XeRandx#(2n+ 1]%, naninteger} |1<yandy<-I

y =Cosecx |{x:xe Rand X#nm, naninteger} 1<yandy< -1

Example:
Find domain and range of the following:

1
Z2Cosx -1

i) y=rmes ) ¥= e f@ @@m
o . O @@W ;

Solution: (i) We

(i) y=4Sin3x (i) y=

or all real values of ‘x’. Then, domain of y=Dy=(—00, %) or R,

Sinca ? s
Mﬁnﬂ the range of (i). Let,

= Ix=49
Form()  y=4Sinf........(ii)
As, rangc of Sine function is ~1 < Sin 8 < 1.
So, ~1<sing<t’ :
and —454Sn0<4 T
~4<4Sin3x <4
Fom(i)  —-4<y <4, thus
Range of y =Ry=[—4,4]. i
(ii) We are given /@ O@ @r\?y \J\
= sertir ) DIy &

Since (l)xsde@qd\ T mréﬁgvélu&\af*x except
l\ﬂ\ [{g m Randx¢(2m+—)1\xa=(2n:rr+—f) neZ}

w\“




WQUW O\g\\—gs/}hs xs2 |

-2—-1<2Cosx-1<2-1
—3<2Cosx-1<1

1< 1 < -1

We get ' 2Cosx -1~ 3
-1

From (ii) t=ys+

y< %1. andlsy
Thus, Range of y=R,=(—°°,.";1] U [1, +c0)

’ - N e~ i

(i) Wemgiven 1 @r{@@@d

1 O

142sinx’ W

Since (i) is defined forﬂlWﬁ
W —)ﬂz¥(2nn+"") neZ} -
Therefore, domain of y=Dy=R —{x: x e Rand x = (gmr+?).n.x=h (2nﬂ+l—:ﬁ).ﬂle-
Now, we find the range of (i), since, range of sine function is [-1, 1J-
Similarly, : =1<8Sinx<1
-2<2Sinx <2
-2+1=<2S8inx+1 <2+1
-1<2Sink+1<3

S %szsmi+ 331
- 1
From (ii1) 3 sy<-1 | @
1 Taueot
—<yandy 5 w o )
ORI

Therefore, OW \ ‘
WWM.M (-, ~1] U [, )

4 e i L FEERT TR
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) We are given &\&@@w@ @@

To find the domuW}, t 2 Sin3x should not be equal to “0™, s
2—S8in3x+ 0
Sin3x # 2
Which is understood because —1 <Sin 3x < 1, s0 (i) is defined for all real values of ‘x. y
Hence, Domain of y = Dy= (—0, ) or R. '

Now, we find the range of (i), since, range of sine function is [-1, 1].
We have ~1<Sin3x<1
=(=~1) = —-Sin3x = -1
12 -Sip3x = -1
2+122-Sin3x=22-1

322-Sin3x=21
o 1_ 1
From (iv) 357 Sin3x ~

s
Therefore, Range oy = Ry & W@ @@

9.2 Periodicity of Trigona netic
We often encounter periodi

M

¢ nature, technology, and human society. Recall

the 24-hour i F tida cycles caused by the moon revolving around the earth.
A perio 1s a function whose value repeats after a specific time interval. A periodic
function is represented as : .

flx+p) = f(x)
Where “P" is the period of the function. For example, Sinc wave, triangular wave, square wave,
and saw tooth wave are periodic in nature.

[VAVAVAVAVAV RS R R

- Sine wave Square wave
3 | | TR i
= Lyl
L] ,
Rectangular wave Saw tooth wave .

All trigonometric functions repeat itself at regular intervals, or periods. The values of ometric
functions for ‘8" and ‘2nmw + 8°, where A € R and neZ are_samg !l @ avior of

mgonometnc functions is called periodicity. @
>0,

' f(P+x)= f(r)
od of thgﬁunctmn ) o

e mmrm——— v m——— =t &
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9.2.1 Periodicity of Sine Functlon T\, -;,f stdat!
Suppose “P" is thﬁpﬁmd ©f Sme ﬁhﬁuun tﬁcn
“ \ %P\Nﬁ):ﬂnﬁ ......... () where@eR. [ Key Facts -

Period of a trigonometric
function is the smallest +ve
integer which when added to
the original circular measure

N}yﬁv\puttmg @ = 0, we have:
Sin (0 +p) =sin0

=  Sinp=0 | of the angle, gives the same
> p=Sin"*(0) =0, £ m + 2m, +3m, .. value ofthe function.
Case1: Putp=min(i),Sin(0+ n) = sin 8, which is not true. 5

v Sin {11: +8)= —-Siné
1 is not the period of Sin 8.
Case2: Putp=2min(i)
Sin(8+2n) = Sing.......... (ii)

a0
3 1@ @© \S&
Fom (i) LHS=Sin 2 +6)= Sm (4(5 + )\ﬁwj /
Since terminal su:le of angl sg&(ﬁfﬁ\f \ﬁ% 2 ‘J the smallest +ve real number
Lsn- |

for which: %ﬂ\iﬂﬁ]‘" gfk ﬁ él = " Key ;-:tl
. od of Sin 6. Us’ne is the perlﬂ 1€
Q/N‘ eﬁen

function and its period is

o — ..
9.2.2 Periodicity of Tangent Function cos (6 + 2m) = cos §

Suppose “P” is the period-of Tangent function, then:
tan (6 +p) = tan@......... (i) where @ €R.

Now putting 8= 0 in (i), we have:
tan (0 +p) = tan0.

= tanp =0

= - p=tan”'(0) =0, m,2m,3m, ..

Putp = in (i) _‘ ,
Tan(8 + n) = Tané......... (ii}

From (jii): LH.S = Tan(1r+9)-Tan(2 +E]—Tan9 RH.S

Since terminal side of an angle is- m\Emd quadrant, Bﬂd‘#\ i tﬁc Iéag( -l-vweal nimlber
 for which: : \(L 0 \ (oo
 rangorm a0
s TS hﬁ; pﬁ:riod nfl‘rﬂ
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R Cotmgent 1s the penod;c funcnon and 1

If“P” is the period of a periodic function f(x), then —— f[ ; —— 15 also a periodic function and

will have the same period “P” as f(x).

Thus, y = cosecd is a periodic function and its period is 27 because sinf = p—

Similarly, y= secf is a periodic function and its period is 2 because cosf = %

If“P” isthe penod of the penodm function f(x), then f(ax + b),a > Qisalsoa penodm function
with a pcnod

I I — _ ¢ \/\ \
/ — -\ /Z2((OVNV UV .
Trigonometric Functions igonometric Finction | (2~ " ' Period
f (x) = sinx ‘-' & \y@ﬁsﬂi ax or f(x)=Sin(ax+b)
N] [N\ ke —
\\f& - COS X n fix)=casax or f(x)=cas(ax+b)

. 7
f(x)=tanx T filx)=tanax or f (x':)‘ =tan (ax + b) [—aj'
f(x)=cotx m fly)=cotax or f(x)=cot(ax +b) T

[ a . ; 0 - 2 §
f(x) = cecx 21 fix)=sceax or f(x)=sec(ax+b) T&FI
# i I ' . 2
f(x) = cosecx 2n | fix)=cosec ax ' or f(x) =cosec(ax+b) _lEni.
Findtheperiodsof: [\ 7 WY _.
()  f@=sin 3x WO OE f@=cs® i) fo)=tE
Sulutmpii “

(i) We know that period.of sine function is 2m, i, e., period of sin x =2

——

f a8
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\ _‘N’eﬂodmny of cos’(x) = ==1r

J«(\\

21
=  Period of sin3x == of) \ﬁ )

- '\ \ ‘a\ \\.,,l\“w' _ _ Periodicity of Cos x
(i) We know W&d fcm on 2 ('f ISR
Ex 5 L. Periodicity of cos"(x)
Period of cos (ax +b) = _' where 2= s = Periodicity of cos x

=2n (if ‘n’is odd)

= Period of cos ?x == .2 =5m. ‘
3 K * Similarly, for Sine function.

Hence, 5 is period of cos 2?‘ » Periodicity of tan"(x) |
3 = Periodicity of tan x
- [ = = zrx . )
Check: Since ‘5w’ is period of cos = (no matter ‘n’ is even or odd).
% COS (z?x + 5m) =cos -:F (x + 2m) .

This clearly shows that ‘57" is period of cos E.

(i) We know that the penod of Tangent is T, i.e., Period of tan x = .
Period of tan (ax + b) =—, wherea== m/@ @
= Period of t ——E‘gne“%FQ&@

Hence,
Note: If “p” IM& periodic function f(x) thena f(x) + b, a > 0, is also a periodic

function with a period of “p™

Trigonometric Functions | Period Tngunomemc Function” Period

B f(x)=asinx+b. ‘ er'l B f(x)-acosecx+b ' er —
f(x):acasx+b 2 f(x)=asecx+b 2
f(x)=atanx+b T | f(x)=acotx+b T

Example: Find the period of f(x) = cot 3x + sin Z?x.
Solution:

Since, period of cot x =1 T S@c panod%fs’hx\f ZrtO AR
7€ \ \ U \‘

0 i
Period of cot (ax + b) = l I @E‘:‘ca?@‘\\ ‘\@pod\ofﬁm (ax + b} = 2% where a =.§
T\ \\ ﬂ \ '\ \Lb :

S

\ \\ BT ,
Thus, the period o Thus, the period of sin = = =3
'\1 %\P % = e pe 3 _—?

N
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Hence, Period of f (x) = ; 2’;:;::1? m /311

Hence. 3:: L*N\pmod of cot 3x + sin —. '
Eumple Fm? ll'fc pencid ﬂf f (x) = 7sin(3x +5).
bulundn N f (x) = 7sin(3x+5)
Since, period of sin x = 2

Pcriodﬁfsin(ax+b)=% where a =3

Thus,  theperiodof7sin(x+5)= 2.
9.3 Maximum and Minimum Values of Trigonometric Functiony
(i) a+bsing (i) a+bcosh
(iii) a+bsin(chd +d) (iv) a+bcos(chd+d)
The reciprocal of the above where a, b, ¢ and d are real numbers.
i) a+bsing . /_ﬂ?/J
" Maximum value (M) = a +|b| (1) 6 N g \\! [ (o, ,_32'\"(:9\-/

-=q+|b = whens!ﬁ\ﬁ# 1 \, "-\ ¢
ora+bsinfis maxlmwn whkrfb Sm“& thaximum and it is maximum when sin 8 is maximum.

As sm&tWXﬁhﬁh when sin 8 = 1.
N Minimum value (m) 5 a +|b| (1)
=a —|b| = whensin 8 = -1 ‘
ora + b sin 8 is minimum when b Sin @ is minimum and it is minimum when sin 8 is minifhum.
We know that sin 8 is minimum when sin 8 = -1,
(i) a+bcosh
Maximum value (M) = a +|b| (1)
=g +|b| = whencos 8 =1
ora+ b cos # is maximum when b cos £ is maximum and it is maximum when cos 6 is maximum.

As cos 8 is maximum when cos 8 = 1.

Minimum value (m) =a +|b| (= )~ , "
=g ~|b| = when cos E =’ £\ () VY |~
ora+bcosfis mmlfnnm wheﬁ b cos&s minimum and it is minimum when cos @ is minimum.
As cos 8 is mmlmuﬂl when Casﬂ =-1.
(i) < miH-ﬁsm (c6 + d)
Maximum value (M) =a +|b| (1)
=a +|b| = whensin (c8 +d) = 1
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ora + bsin (cﬂ +d)is maximum whenb Sm{gﬂ + &} is maximum and it is maximum when
sin (c@ + d) ‘is maxlml;m\J f\s sm (CB + d) is maximum when sin (c + d) = 1.
< Minim value () = a +1b] (~1) -
=a —|b| = when sin (¢c8 + d) = -1
ora + b sin (¢8 + d) is minimum when b sin (cﬂ + d) is minimum and it is minimum when
- sin (c8 + d) is minimum, As Sin (c8 + d) is minimum when sin (c8 +d) = —1.
. (ivv a+becos(c+d)
' Maximum value (M) =a +|b| (1) .
=a+|b| = whenCos (c8 +d) =1
ora + b cos (¢6 + d) is maximum when b cos (c8 + d) is maximum and it is maximum when
Cos (c@ + d)is maximum. As cos (¢ + d) is maximum when cos (c6 + d) = 1.
Minimum value (m) = a +|b| (—1) _ . ‘
’ -a—|b|=whencos(cﬂ+d) 1 CC\S‘ \
ora + cos (cf + d) is minimum when b cos (c§>+ d;) is- mmi’nfnﬁiuéd (@miﬁnﬁufn when
cos (cf + d) is minimum. As g:us (cﬁj-ds 5T nwlu;n\wjﬁm cos (c8+d) = -1
Example: Find the maxlmunfand hﬁmlnum es 6f y = 3 + 4 sin 6.

Solution: \'.’ {ﬂ%@ﬂ ﬂ\ l ....... L'
Since, \i}i\a +bSiné.......... (u)

Comparing coefficients of (i) and (ii):
a=3 and b=4 _ Lo
Maximum value (M) Minimum value (m)

a+lbl=3+4=7 a—|b|=3-4=-1
M=7 = —l
Example: Find the maximum and minimum values of y == — 5 Cos 8.
Solution: y= ; —5Sind.......... (i) |
Since, y=a+bCosh.......... (ii)

Comparing coefficients of (i) and (ii):
1 ! §
a=3 and b=-5
Maximum value (M) Minimum value, (ma- -
a+lb| =3 +|-5| \

Eump’le I‘a}d ngmi Xibui and minimurm values of the follnmng trigonometric finctions.
(i) y=1+2sin@ (i))y=3+2cos(360—-2) (iii)y=

143 Sin (28 —15)

_ Unit-09 Trigonometric Functiﬁns




Since, NG j-H b sm B k (u)
ompmﬂg &:heﬁ‘iments of (i) and (n)
a=1 and b=2
Maximum value (M) Minimum value (m)
a+lbl=1+2=3 : a=lb|l=1-2=-1
M=3 ‘ . m=-1
(i) y=3+2Cos(38-2).......... (i)

Since, - y=a+bCos (¢ +d).........(i)

Comparing coefficients of (i) and (i)
a=3 and b=2
Maximum value (M) Minimum ‘value (m) PPN
a+lb|=3+2=5" a=|b| =3~ zwl\f;;whﬂ

~ N\ \I \ o\

M=5 a2 m=1 Y A

\
\ \ / \ .v,.«‘ [

(i) y-m,ﬁm% g ) AN
Then the comey |re¢1pwcal ﬁmctlon of (i) is
\VRNQL1+3mnaa—1m ..
Since, y=a+bSin(cd +d)....... (Iu’)
Comparing coefficients of (ii) and (jii):
a=1andb=3 . _
Maximum value (M) Minimum value (m) '
a+|lb|=1+3=4 a=lb|=1-3=-2 -
M=4>0 m=-2<0 '

Now for maximum value of (i) Now for minimum value of (i)

Unit-0%  Trigonometric Function«
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%4 Graphs °IT"3““°UI%¢ Fﬁmﬂinns\\.; "

All the mgnnou{{m\{]l& mmns are pcnﬂdlc functions. We can draw their graphs on the intervals
of length r periods. Because, when the graph of a periodic function of period ‘p’ is -
drawn in a wen interval, then it is sufficient to draw its graph only in that interval. Further, it can
easily be drawn completely by repeating it over the intervals of lengths ‘p

Procedure for Sketching Graphs of Sine and Cosine Functions
To graph y = a sin bx or y = a cos bx, with b > 0, follow these steps,

Step 1: Find the period %ﬂ. Initially, start from “0” on the x-axis, and lay off a distance of ZT”.

Step 2: Divide the given interval into four cqual parts:
a. Find the midpoint of the given interval by adding the end-points of each interval and
dividing the sum by 2.
b. Find the quarter points (the midpoints of the two intervals obtained in part (a)).
¢. Continue in the same way until the reqmred number of equal parts are obtained.

The resultmg points will be maximum points, mi “@\1 ;
Step 4: Plot the points obtained in step 3 andjoi g{ﬁ@ N
: |al. %

Step 5: Draw the graph ov
m”\\NM\J 1 Angles in Degrees and Radians
0 n ‘J\j n 21 5w s'r n | 4m 3z |5t |1lla o
6 |3 2 3 |6 | 6 |3 |2 |3 |6 |
0° | 30° | 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360° |

Graph of y = sin x
We know that sin x is a periodic function of period 2.

Step 1: For this function b = 1, so the period is 2.
The function will be graphed over the interval [0, 2 .

Step 2: Divides the interval [0, 2r ] in twelve equal parts to obtain the x-values:
non :ItZ!t 5T 1n4n‘ 31! 5t 1lim

Da P e e 2 3'7'2’[
Step 3: For this, we first construct the table determined by the x-values i in Stcp 2 L 7\/ N
l& >N e
L L T R T N s S o \l [3m | <5§z/\’ 11n
x 0 g 3 2. EY \F(\\\ﬂ'/ﬁ \’—ét/ 7\ | 2 3 |5 2n
sinx | 0 | 0.5 |086P1\ 0 /fﬁa 050 —05 2086 | =1 | ~0.86 | —05] 0

Step 4P1§&H\§qﬂi§‘(§'&)( ‘ ) ( 86),(3,1),(%.086),(2,05),
(n,ﬂ?f( -05), (%.-086).(3.-1),(3.-086), (12,05 ), (21,0).

24? & . llnll'-ﬂﬂ_ T'rmm. Mk



Step 5: Join them with a sinusoidal curye haying amplitude\1.\ - |

("22/-.2 o
AW
NSININANE -1
L CEE TR “;\‘l‘_l.-n.l.‘z ------------------------------------------------------- }f ..... i
g - — L L i . i -
K-axis O| = rn m 2n 5n a\Jn 4n 3n Sm lin/on T caxis >
6 3 2 3 6 ] 2 3
A T »
.l y=" ]
2 3 ylaxis

Step 6: Extend the graph by repeating the cycle, from 0 to -2,

L LIS y I

The grap?\ '?fhﬁm%\\‘“' lﬂlﬁl’lﬁ
So, the qmél\gJa L\can be extended on both side of x-axis through every interval of 2m.
Graphofy= cos x

We know that ¢os x is a periodic function of period 2.

Step 1: For this function b = 1, so the peried is 27t. The function will be graphed over the

interval [0, 21 |
Step 2: Divides the interval [0, 2] in twelve cqual parts to obtain the x-values:

0 T m W 2 LW n 4w odAm Fw_ﬂ iim 2
‘' 3'2°3'6""'6"1'2" 3"' 6 ' .
Step 3: For this, we firit construct the table determined by the x-values in Step 2.
| m | n 7 2. 50 | 7n | 4r | 3r S5t | lln
X i) - ‘ = | = | = 5_ | — —_— ] — ki E — i 2r

— -

T } :
6 ' 3 2 3 6 L6 3 | 2 3
: et - e e Y
Cosx | | | 086 | 05 | 0 | =05 | -0.86 ‘ -1 'L_U'Hﬁ I —US ' y“l Ufr”f {iBﬁ W]

E V2 T\ N\ Y (T30~
Step 4: Plot the points (El'lt)(-;I 086].@65 ) gp)(ifaus) (%X,-086),

11 g

e u),(“’;—“,u.s).(f%.u.aﬁ)_(zmj_

\{ ¢
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Step 5: Join them with a smusmdal cur\fe,ha%'m’g/amphmdc L \

x-axis
Step 6: Extend the graph by repeating the cycle, from 0 to -27,
e y=1 Characteristics
) Domain = (-00,00)=R
Range = [-1L1]

Period =2n

' Amplitude m
- f (@r@ function
y yraxis
( \,E/ i .
The graph in the interval [0 |s (Si zriod-of the Cosine function is 2.
Sn 'the Cosine graph qan be Z%t

* Graph of M
We lmﬂw

t-tan x is a periodic function of period .

s:dc of x-axis thmugh every interval of 2m.

Step 1: For this function b = 1, so the period is 7. The function will be graphed over the interval
[(0,7].

Step 2: Divides the interval [U 7 ] in twelve equal parts (From 0 to +m) to obtain the x-values:
n’iﬁ’iSI‘#Z' Z'iﬁ’i‘
Initially, we draw the graph of tangent function from 0 to .
Step 3: For this, we first construct the table determined by the x-values in Step 2.

2 n T T T | m | m| 2 5
RO DU 3 . iy . . O I ) G B

a 5323‘5.532??
Tanx | 0 | 058|173 | =0 | -1.73| —0.58 | 0 | 0.58 | 1.73

73

-1.
/ Step 4: Plot the pninmﬂfi—n, 0), ( 0. 53} {,..ﬁ 1. 73) ( &‘_og)r(a‘.\ii;t

(-%--0s8) @, “3;(*1053) Q&”Mz“ﬂ ~173), (.- 05 )("*")'

Jom these po tf by a fm: hand turve to obtain the graph of tan x.

o \\Jl\ N




v’

=
S
E

to 2.

I
> B

O .
In the similar way, we can dgxthe ar “ ¢ intet
. . 7

. . S
; U y-axis | i E 5
s s s s : Y CO
-2x -S% 3w 4w AT -n -5 0 " i= 1 moAw " l#
o TEEESAT AT P EH? b i
: : : : ; v : ¥
¥ ¥ v y-axis

Characterlstics *

Domain = {-x x€Rand x= (2n+ 1]- n an integer} N G\
~ Range = (—00,00) =R F @\m

Period E T T Um%

Amplitude = nil W O

Nature = odd funciion S\ 0

The graph in the inte \\x Qﬁeﬂ a cycle. Since the penod of the Tangent function is 1.

So, the 'I‘an%n{@ﬁ 9 extended on both side of x-axis through every interval of .




T

Graphofy=23 sin2x
We know that sinxisap W
Step 1: I or this [ ¢ period of'y = 3 Sin 2y i 1-».— - . The lunction will be

Sinterval [0, 7).
Step 2: Divides the interval [0, m | in cight equal parts to obtain the x-values:

mm omnon 2 im 5w

4’32 34 6
Step 3: I*ur lhlz-,, we first construct the table di_h.nmm,d by the x-values in Step 2.

_ 4 m T m 2m 3 S
X 0 - - - ol — — — n
o 6 | 4 3 | 2 | 3 | 4 | 6 |
T b 2 4 - 3m S
2% 0 - - —_ —_ — — 2n
. i3 2|3 | "l3 |z |3 |7
Sin 2y 0 E l E 0 — \/_i -1 _ E 0
o 2 e A 2 , 2
3 Sm 2.1. 0 b {ﬂ 3 Z.M , _q_»_ -——2 61 —2 61 {]

(,-261). (,0).

Step4 Plot the points (0, 0), (-— 261) ( 3). (: 261 !
Join them with a sinusoidal O'l ; t
Step 5: Extend the g erp@ c, from {] o m,
o

(g
4 y-axis y= 3
[ PR 2 ---“'.. ........ B L g - mmmmmeemmm oS fianm [ >
21
| 4
-+ + t —+ t t t i o
; o noomw n v-iXis
SIS n T o n g
‘ 4 6 3 3
-3 .1
L R R LL L L LT TR PP >
¥ yeuxis

In the similar way, we can draw the graphs for the interval from =2 1o 27,

Characteristics

o - LA Km&@l@w@ oo

= (-
Period éﬁ&
Amplltudz

Natm’c odd function

\ Neitiopieif Bk Fisteriaheiticen



e S

Key hﬂs \ By Favis

-\ )

I For y = a Sin by, we know that —l CSHI b£ g

- Fory - a Cos h'. we know thit =1 £ Cosbx < 1

and —d < aSin .fJ.r < .

and =a<aCoshr<a. Alse, Cosx is a

AN -._ fore
W""d“ JllIlM}T\lh ﬂ I“‘”""I 2n. Therefore. petindic Tunction of period 2. Theretore, Cos bx

b is ier WL =1l : R | .
Sin hyisperiodic function of |)u‘lm| Ih.uu iy et Do of l"cm‘d?- lHenee, a Cos bx is

A | et i gl “lll'll:riud AT:I_
ht J - - " | ‘ . J

We know that Cos v is a periodie Tunction of period 2.

. . il . . ' . N in
a Sin bx is periadic Tunction of peried .

Grapholy =3 cos 2x

. " . . ; ; ;
Step 1: For this [unction = 2, so the period of y = 3 Cos 2y is S - The function will be
L

graphed over the interval [0, m ).

Step 2: Divides the interval |0, | in eight equal parts (o obtain (he x-values:

ﬂnnn’anl‘.n A~

— e s — -rlx/ \

oatzt2lal __j N [ O
Step a3 I or Lthis, we Tirst construct lheal.lhlLllm;j'rmﬂLd by Ih\»\m\hlu in Step 2.

0 O ‘ [ 2n | 3n 5t | E— )
) ) — — —
i P 4 3 3 4 6
A\ \\] %JJ‘\ l oL N R [N [ FR— —
N UNN RS #r | 3n | 5w
2w YWy 2 s | = | & | = — | =
. 2 3 3 2 8
——7—F — e —_—
3os2o | 3 [ 15 | o | s =3 | =15 o [ 15| 3
. 5 H s il E E — E S EE _—
Step 4: Plot the it ©3).(%, 15).(3,0).(5.-15). (5, -3)(5.—15).
dm A i
(=,0).(2.15). (n.3).
Join them with a sinusoidal curve having amplitude 3 .
Step 5: The graph can be extended by repeating the cycle. ¢y -

a--k

Characteristics

Domain =

Range =

Period =

Amphmd: -~ J’l"" z i

Nature © Ji mren ﬁmcﬂon _____________________ .
y — A
245
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In the similar way, we terval from —2m to 2m.

~\ V7O WP
Graph of y ’\\\\\\\ -

raph of y = ' U
We kno secant function is a reciprocal of the sine function which is a penudlc function

of period 2. Therefore, Cosecant is also a periodic function of period 2.
Step 1: For this function b = 1, so the period is 2mr. The function will be graphed over the

interval [0, 2 ].
Step 2: Divides the interval [0, 2 ] in twelve equal parts (from 0 to +7) to obtain the x-values:

r.r  ® 2 5T
0; :t;; :t';: ﬂ:;li?li 6' iﬂ:
Initially, we draw the graph of Cosecant function from 0 to +r.
Step 3:For this, we first construct the table determined by the x-values in Step 2.

% | O | e B E I Elg | ®| B]E]LL E
2| 3 6 @ﬁ\ x

° ’ 0\ nf?\\%f/%\o@ ®
= N2 s 1 [r1s| 2 | e

—oo| -2 |-115] -1 fé\ @*\%

\NU

Step 4: Plot the points
& =X 115),(=2,-1), (- 5. -115). (-, -2),(0,0),

(” (”'115) Z)and(rrm)

‘Cosec x

y-axis "

E




pe

Step 5: Extend the graph By rcpeating thb }c’[c -
In the similar waﬁ\we jqan draw-the graphs for the interval from —2m to 2.

\\.\J\“\\]i\

A 4 A A
] (] *
i ! |
s E E
: E k.
i 2 i i
' : :
i i i =]
& ] L} }f
--------- P L e
: 1 : : ;
; : :
- ' ) i
—t—t—t—F————————t+—+——+—+—+—+—+——+—t+——+— &+t
A baukutEy s PrF Y ST Uy FUd rads
xtaxis . ' \ ON\LY
' ' \ 0 - :
e ‘— LS e
- r ) \\oA P y==
: Ol ) :
, C\\ i\ :
i -\ \ [l
: PNIARE - :
L RN oV -2 :
Q}'AJ\\JJNJ\,I\J ; i
E i :
] . 1
¥ ] L]
] ! :
v v y y-axis v

The graph in the interval [0,2% ] is called a cycle. Since the penod of the cosecant function is

2. So, the cosecant graph can be extended on both side of x-axis through every interval of 2.
Characteristics

Domain = {x:xeRand x # nn, n an integer)
Range = (-oo,.-1]U[1,00) or|y|>1

Period = 2n

Amplinde = il

Nature = odd function

Graphofy= sec.x

We know that Secant ﬁm;;nm isa rempmcﬁl q( lhﬂ Cosme "ﬁmctmn which is-a periodic function
of period 27, Thercfom Sct;ant 15 alsu a penodxc function of period 2m.

Step 1: F“’\ﬁ!}m ﬁih& im}: b=, So the period is 2m. The function will be graphed over the
mteeral [0,2x].
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Step 2: Divides the interval [0, 27 ] i in jwclm. (7qual pdu:s ( Fmﬁ)) ﬁ)\% 10 nblam the x-values:

—

Q‘u. »«p,“_-b N’\_" 4 ﬂ“ 5“
Imuﬂl&lwﬁr ihe j,rraph ul‘ Lt)HLLdﬂl function from 0 o +.

Step 3: For lhrs we [irst construct the table determined by the x-values in Step 2.

. | —n Sm| 2n| ml m|l ® ol TE|E 2m | Sm
"6 | 3| 2| 3| 6 6 |32 3| 6 | g

Secx [=1]|-115] =2 [ @ [ 2 [1LIs[ 1 [ 105 | 2 [ [ -2 [-115] -1
— _

Step 4: Plot the points (-m,~1), (- =,-115), (- &, -2),(-2,») (- %.2), (- %, 1.15)

00 1) (52 (o 222, (15 o
Join these points by a frec hand curve to obtain the gr ﬁgﬂﬁ[‘ @ m
y-ifxis
R

A A .Q
r O\ :
i \ i
i i
i i I
\J\W«J\EN > : :
1 L] I
W ¥ ] [] |
I 1 L) 1
i ' ' '
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 § L} ¥ Ly
L] L] ¥ L]
: ' ' '
[} ] i ]
¥ ¥ i ¥
L] ] 1 I
- g . I |
: : ' : s
¥ ¥ L) L)
R ——— Lacennnas R laceaann T T »
[, (] l ] i
[} [ 1 L]
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i [} ] ¥
| [] 1 ¢
[} 1 1 ]
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avi moSw2nxomom [‘mom ox2mSmon x-ixis
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Step 5: The graph can be extended hy I'L[}Cﬂhnbﬁ'u, cyele: ., \ \\, e O

In the similar way, we can dmw lbc 1,&1[111&” F:u' e &mcfvzﬂ fraim 21 0 2.

\\ § e

‘,’-dxl'-

SRR 3 fg_,;::

b A
Ll
:
. i
4 *
[l 1
1 '
: :
. '
TRRR— A RO SN -

; .

b — e —— >
E'. . f) L T £ 9 1 : F R IR
: A
; . a I/r;T\ \ (\\'IX \)
o e
: N\ [0 . y -1
-4 A = \ ]
\ \ /7 (\ \ (] M\ \Q/ \
LY \ \\ .) \ -~

L I I I

.‘___._...n._.i..

. SELT
The graph in the interval |0,2m | 1s called a eycle. Sinee the peried ol the coseeant Tunction is
2m. So, the cosecant graph can be extended on hoth side of v-axis through every interval of 2.

Characteristics
Domain = {xxeRandx# - +nm, nan integer}

Range = (-00,~-1]U[l,00) or|y|>1
Period = r

Amplitude = Nil

Nature = even function

Graphofy=Cotx W\ /7T Q)

We know that Cot v is a/ erh:di&. Iumtm\n\rl pu'mtl m.

Step 1: lur tl\p”hﬂdﬂm W l sor the period is 7. The Tunction will be graphed over the interval
lfI .
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oA O
,..,—\\ =3 ‘(, ".' L\
= \ \ -l

,,,,,

Step 2: Divides the interval [0, n‘] in twehf:.r equal parts (fmm Om :|:JI} to oBtam the x-values:

0 B5 Ll He
Step 3: Far tl}la wﬁ\fﬁilconstmct the table determined by the x-values in Step 2.
NN
. —\rz om| 2m| W m W T r T 2r | -5¢
76| 3] 2| 3| 6 6 [3|2| 3 | 6 |n
cotx |—oo| 1.73 [ 0.58 | —c0 | -0.58| —-1.73 1.73 1 0.58] oo | =058 | =1.73 | e
Step 4: Plot the points
114 in n n n
(-m,0),(-F,058),(-%,173), (—— 0.58),(-5,-173),(-%,-058) (0,0),
(2,088), (%,173), (5. ), (% -173) (.- 058), (r,0).
N ol Y ?_J
Join these points by a free hand curve to obtain the gray h of Cotx, (o=
N,\J\N&.
;1axis —rrg S x-axis'
Step 5: Smpd cotal 'g\éﬁt‘is’a periodic function of period 7. So we shall first draw the graph in the

interval [—7r, 7 ]. In the similar way, we can draw the graphs for the interval from —2m to

2n.
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¥ ylaxis
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\d

T y-axis

The graph in the interval [0, 7 ] is called a cycle. Since the period of the cotangent function is 7.

So, the cotangent graph can be extended on both side of x-axis through every interval of .

Characteristics
Domain =
Range

Period
Amplitude =
Nature =

Vertfrmal B::ok 'P——m'-—"v-:'—n

{x: xeR and x # nn, n an integer}
(-00,00)=R

odd function A T r/\wr/ @ o &
O A\ (N
= Tz 0\ Y
AN\ pai
\-k \\ \ \\ \‘. \/"3 \/X -
U

. T
ORltdY Trigonometric Fimctions
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9.5 Even and Odd Thgnnnmtﬁffunuﬁm\s
All Iunuhmv:\ul\n\?.h\fﬁw Irigonomictric functions, can be categorized as even, odd or ncither.
o Afuh ity

s add if and only il f(=x) = =[{x) and is symmetric (by reflection) with

respect to the origin,

L

o A Tunction is even il and only il f(—x) = [(x) and is symmetric (hy 180" rotation) with

respect to the y-axis.

Key Facts

wa * The graph of Sine [unction is symmetric about the origin therelore, it is an odd

function,

o The graph of Cosine function 15 symmetric with respect to y-axis therelore it is an

even lunction.

~2)
: Lo \'(-/C\.\:\\) o
~ | 2 (AN V ™
Ly —\ ~X\ /7o \c N\
Example: AR\ Ke RN ASA
‘ 0\ Q ANV WANNY

~J

. . . A0 LNV \\~ . LJ
C'heck whether the Iull-::ml@vﬂu}gmw \ud( o \wggg\j o~

P L
Solution: ;( x) =\J \i| :\{ _'}\\/‘5 \\:fa_, AT
NJX\J!WN‘ ey —x°
f(=x) = (=x)*.Sin (—x)
= —(x)*. (-Sin(x))
=x*Sinx = [(x)
As  f(=x) = [(x)

So (i) is an even lunction,

\ )~
N

' Example:

Check whether the following function is odd or even?

' . . W _ Tun x

(i) y=38inx +4Cosx (i) Y=o .
Sl}lll.uﬂll: “\ . :"‘/‘:\\i\i;\\\; "'K‘//Zj v_l‘l {1_\:\'_\:;\\:‘
(1) y=3Sinx +4Cosx \ ( L

\ \ s /"7
\ \ Y,

Replace r{ffy 0 | \ N\
AN N N NL:I} =

\
\\\\\\ l |\Q“ \

3 Sin (=x) + 4 Cos (—x)



/NN AR ) f(=x) # —[(x)

© 7 8o, f(x) is neither even nor odd function.

.. _ Tanx
(1) y—.x—sinx

Replace "x* by '—x’ ey "
oplise X Sin (—x)

_ Tan(-x) —

- _“fanx " Tan (—x)
-x+5inx _
Tan x Cot{—x)
-5 T p

R g E Sec {—x)

As, f(—x)=f(x)

So, f(x) is an even function.

O | Cosee (=x)- : L

— | \ {
o~ [ \ \\ "V o
ATA \.\\' [( N0~ .

9.6 Application
Example:

o N ‘\ "' .y"'. \ )\ .b-i - -. F /
A Ferris \.\\;tmft\bpw fl‘\hl«ill‘nﬂt‘r of 30 m with a center 17 m above the ground. It makes one
% NIANIAN P

_1v\0~mmn cvery 60 seconds. -

uumpl&;ﬁ

(1) Graph one complete period of the graph that models the height in relation to time.
Assume a rider starts at the lowest point. '

(2) Find the equation of the graph using the cosine function,

(3) What is the height of the rider at 45 scconds?

(4) At what time or times, the rider is at a height of 15 m?

Solution:

(1) A an

40 T

— Height in Meters
ol =. 1

} —
45 60

30

——»Time L (in seconds)




(2) Since

Where,

4] = W@ and ?" is the pcnod

0-2—"=B——andr: =17

Puttmg values in the above equation (i)

h(¢t) = —15Cos (—1 t)+17
= ~15Cos (2 ) +17

This is the equation which will gwe us the height of the nder at any time *’t".

(3) Since
h(t) = ACos (Bx) +C

h(45) = -15595 “‘") +17

= —15(.‘05 o @@m

@ xm%&%é
- WW h(t) = —15Cos (% t) +17

15 = —15Cos (% t)+17

~15Cos (30 t)

my_2
Cos su) is

ki { T -1 l
3(}: Cos (15)

_30
t=2(1.437) g

Here, "
6, =1437, and 6,=2r-1 43 = 4,846

=20 437).an @@WW@ @@m




(i) y=2-2 Cﬁ (u} y=— - —Sm ]

N
(m)" N -i - 2 Sm (30-7) (iv) y=7 + ECns (20 - 1)
2. Find the maximum and minimum values of the following reciprocal trigonometric
functions.
B
O ¥=itisme (i) y= I ~5Cos @
1
(ii1) y= T 4sin(26-5) () y= 3+ism (56-7)
3. Find domain and range of the following:
(i) y=7Cos4x (i) y=Cos;
(iii) y=Sin= (iv) y=7Cot Ex 2\ @€ e\
(V) y=4Tannx ,(w] y Cﬂscc 4.’:' \
4. Check whether tha fnﬂowmg ﬁmohoqs aread;f or eve.n? ’
(i) y=Sinx \J +x*Casx (i) y= X3St x. Cosx
' 4* \TLh x . . ) z
(my 9& e (iv) y=x3.Sinx.Cos%x
‘ _ _ Sin*x . Tanx - Sinx
' (V} Y = +Tanx V) y= Sin’x
vy o SEEX - w2 Cim v
(vii) y = pryr— (viii) y =x*Sinx.—Cot x
5.  Draw the graph of each of the followmg functions:
(i) y=28inx ;(u) y =2Cos3x
(i) y=2Tan2x (iv) y=CosZ 3
(v) y=28in3x (vi) y=3Cosx
(vii) y = Cos?x . (viii) y = Sin?x
(ix) y=Tan’x (x) y=Sinz

| L |
[\~
| e

6.  Find the periods of the followmg

(i) ¥ =6Sec (zx 2 3) n) 'J* ?‘\. Cos(Sx+4) (iii) ¥ =Cotdx + Sin




8. Draw the graphs ul,y = G 3 d _V Crw 2x in |0, 2| on the same scale.

I\ .
9. ‘strlvwgi“ph cally: : St
(i) Sinx=Cosx (i) Cosx=x
(iii) Sinx = x ' (iv) Tanx = x

10. Alternating current cyclically reverses direction. The maximum voltage is about 180 volts

when the standard frequency is 56 11z (56 cycles per sccond). The voltage can be
madeled by

V(L) =aSin (k(t —d))+¢
Determine cach of the following:

a. Period of 56 Hz AC,

b. The value ofk, .
¢ The amplitude of the voltage function, \\\\l '\/,/ \'~.
an’.

. Muodel the \«nlt.lu.. with an appmpm@ lt:rmﬂur nu.l §m

Finding the domain and range of the trigonometric functions

Discussing even, and odd functions and the periodicity of trigonometric functions
Finding the maximum and minimum value of a given function of the type:

. a 4+ bhsind, "

. a + bheosh, _

. a + hsin (c0 + d),

. a + beos (e0 + d),

. The reciprocal ol above, where a, b, ¢, :H‘I(l d are real numhers.

Graphing and analyzing the trigonometric lunctions sine, cosing, and tangent o solve
problems. \
Lxplaining the propertics of graphs of sinf), cos0 and tand.
Applying the concepts ol trigonometrie lunctions, IdLnlllILb. Emphq r{ﬂrh‘dlb]lyﬁ ev:.n
odd functions, and extreme valuesto real-wofld, prabic/ma *a{%h é@f{dlstmicc clevation,
and direction of tall structures, H.I\'Ij:,'-dﬁdl)l’fﬁnd rnqp]'nn;_.,i\Y lengths of irregular shapca
graphs to visualize and| pr{..dm{/p;rllt.rq\n dau, frequency and periodic length of F erris
wheel, forces on a scn, WW‘.{'I Iever, \the ldt..dl angle for solar panel placement)

Weetivsnmaad Rk .Fuumi.uﬂnn




1. Mark the correct epnon m each ofﬂle followmg

i If Lmlﬂlﬁ ”ﬁ{ and thc tcrmmal arm of angle is in Il quadrant. Then sin @ =

1 . 1 = —e
a. s b. - c.v3 d ﬁ

ii. The exact value of the trigonometric function tan (=151) =...... :
a0 b. -1 cl d. Undefined

i, If 2sin @ + > Cosec 8 and @ = 45°, then the value of the given trigonometic identity is:

S 1 3 vz
a, .ﬁ b_ ; C. ﬁ d. 'i"

_ Ifsin(270° + 8) = x and the terminal side of an angle *6" is in [V quadrant,

iv. )
thenx =.... A\
a.cos @ b. —cos 9 P

s{nﬂ-ﬂi:h. AR\NA

v. The trlgonumetnqmémlty m SRR

asina \ \\ b;‘-‘cﬁs?z" © c.tana d.cota

|\ y ,J AR
vi. E ﬁ:és\i R T

a.cos4x—cos10x b.cos10x—cos4x  c.cos 4x + cos 10x d. cos 10x + cos 4x
vii. Express sin 5x + sin 7x as a product:

a.2 sin 6x cos x b.2sinxcos6x ~ ¢.2cos7xsin5x d. 2 cos 5x sin 7x
viii, The value of tanx. tan G - x) . ta'n(g + x) is:

a. 2 cot 3x b. cot 3x c. 3 tan 3x d. tan 3x
ix. Iftan4 =-;-.and tanB=§,Thencas‘2A is equal to:

a.sinB b. sin 4B c.sin 3B d. cos 28

sindx i
x*+tanx

X. Whether the function f(x) =

Xi.

mal Mok Ferwlotion: T nit-09  Treconometnic Funciion:



Xii.

Xiit,

Xiv.

XV.

XVI.

XVil.

XVIil.

XiX.

The trigonometrig ﬁ ﬁmctmn y = eosec x meel atx =

Q NINIES
2,309\ " A . 90° d. 120°
2co55x,.sin3x =......
a.sin8x—sin2x b.sin8x+sin2x  c.cos8x + cos 2x d.sin4x —sinx

The trigonometric functions which are even and having period = 27 are:

a.sinx &cos x b.secx & cos x ¢. sin x & cosec x d. tanx & cot x
If *f* is a periodic function and its period is m, then f(8) could be equal to:

a.2cos x b. 2 cos 3x c. 3 cos 2x d. cos 4x

If function f(x) = sin 8x is a periodic function and its period equals:

am bi’l c.2m d,fﬁ/\
A\ /f)/i\ A
If the range of the function f(8) = a sln(Z&] + b wlfsrélsﬁ @hs B35
o
= - 1 \ /7 \ \( O\ R SA\S
then 3a + 2b= @\ \ = LA " _3\_
a1l DA e d.5
Thwi@ﬂﬁ\vﬁne of the tngnnnmctnc function f(@) =17 sm(49) is:

b. —4 c.—17 | d. 17
If the given figure represent the curve y = 3 sin x, then |a| + |b] =

4 yaxis (Z,q)

The mammu;q wﬂue of ‘? cos'x + 24 sinxis:

NN
NN b, —25 6.7 d.24



2. Ifcos@—sind =2 2 sin- a theu slmw

3. Verify the folloan]g rrgonomcmc :denutles:
| ,,

(
(a )—M cax| secix —

cosec x
sinx.cosx

o — pant >
- fan'x
(b) M— ] seczx —_— tanzx
seclx + tanix
sint sintcost
1-cost 1+cost

(c) = cosec t(1 + cos?)
4. Prove that:

() tan (a + f)-tan 8
1+tan(a+ f). tan g

=tana

|
1+5in28 +cos20

=tan@

/-\

T" "/ ‘. \ \' /// _I‘; 'f,)'

5. If cosa + cosp + cosy = 0, then prove th;t

..........

N
l

_sin7a -sin8a
1+2 sin S5a

- 3 fa— a
Tv2 consa cos 2a — cos 3
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7. A Ferris wheel is 40 meters in diameter and boarded from a platform that is 4 meter
above the ground. The six o’clock position on the Ferris wheel is level with the loading
platform. The wheel completes 1 full revolution in 16 minutes. The function h (t) gives
a person’s height in meters above the ground t minutes after the wheel begins to tumn.

a. Find the period, amplitude and vertical shift of & (t).
b. Find a formula for the height function h (t).

- c. How high off the ground is a person after 5 minutes? f \ @€

8. The ‘h’ (in meters) above the ground ot‘ a nder un a Fmis whacl t (m seconds} after

the rider begins is gwem’ \ea | T AN
N h(t)‘-é 10 sin (3(¢  30)) + 12

j‘ll “



10.

Determine each of the following; | 2 A\ U \

a, The maximum nnd ﬁlmﬂﬂ,lm hmg\ﬁts of the rider above the ground.
b. The hmq.ﬁlt off the rider above the ground 30 seconds after start.
¢ ‘l‘hé‘tt ereqmred for the Feris Wheel to complete onc complete revolution.

The top of the flagpole sways back and forth in high winds. The top sways 8cm to the
right (+ 8 cm) and 8 cm to the left (= 3 cm) of its resting position. It moves back and
forth 260 every minute. The pole was momentarily at its rest position at t = 0, befor= it
started moving to the right.

Find:
a. the equation of the sinusoidal function that describes the distance the top of the
pole is from resting position in terms of time elapsed.
b. the domain and range correspond to the situation described.
Find the domain, range, and period of the following trigonometric functions:

4\/\

o n . x
(iy 7sin x (i) 2sin 3 ~ \\'f’n /,2 Cﬁse\c,x
(iv) 5sin3x ) {'w) = cos 4?;-

(vii) 3 sin Jr{j | (\rlﬁ} ’:'sin 5x (ix) ; sec fx
A
(x) 5 cot —x (xi) 9cos (3x—2) (xii) 8 — cos 4x

(xiii) 7+ 5 sin (2x =%)  (xiv) 6+4cos 22 +3)  (xv)

1-5inx




