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MODULE - IV
Functions

’T6 [ Notes

TRIGONOMETRIC FUNCTIONS - |

A
sinq—E cosq—El tanq—E
b’ b’ a
c b
b b a
andmsqu:_,secq =—,cotq=—
c a c
We aso developed rel ationshi ps between these B ; & c
trigonometric ratios as Fig.16.1

sin2q+ cos q=1: seczq =1 +an® ¢ cosec? q=1 +cot?
We shdl try to describe this knowledge gained so far in terms of functions, and try to
deveop thislesson using functiona gpproach.

In this lesson, we shdl develop the science of trigonometry using functiona gpproach.
We shdl develop the concept of trigonometric functions using a unit circle. We shdl
discussthe radian measure of an angle and aso define trigonometric functions of the type

y=9NnX,y=C0SX, Yy =tanX,y=CcotX,y =SeCX,y =C0seC X,y =adnx,y =bcosx,
etc., where x, y are red numbers.
We shdl draw the graphs of functions of the type

y =sinX,y =CosX, Yy =tanx, y = cotx, y = secx, and y = cosecx y =asinx,
y = acos X.

After Sudying thislesson, you will be dleto :
define positive and negetive angles,
define degree and radian as a measure of an angle;
convert measure of an angle from degrees to radians and vice-versa;

MATHEMATICS

For free Video / Audio Tutorials & Study Material visit
www.ssc-cgl2014.in



https://www.facebook.com/cgl.ssc2014
www.ssc-cgl2014.in
https://www.facebook.com/cgl.ssc2014
https://www.facebook.com/cgl.ssc2014
www.ssc-cgl2014.in

For regular updates on our website like us on facebook - www.facebook.com/cgl.ssc2014

MODULE - IV
Functions

datetheformula ¢ = r g wherer and q have their usua meanings

solve problemsusing therdation 7 =r q;
define trigonometric functions of area number;
draw the graphs of trigonometric functions; and
interpret the grgphs of trigonometric functions.

EXPECTED BACKGROUND KNOWLEDGE

Definition of an angle.
Concepts of agraight angle, right angle and complete angle.
Circleand its dlied concepts.

Special products: (a+b)?= a? +b? +2ab, (a+b)’=a’ +b’ +3ab(axb)
Knowledge of Pythagoras Theorem and Py thagorean numbers.

16.1 CIRCULAR MEASURE OF ANGLE

An angleisaunion of two rayswith the common end point. An angleisformed by the rotation
of aray aswell. Negative and postive angles are formed according as the rotation is clock-
wise or anticlock-wise.

16.1.1 A Unit Circle

It can be seen eadily that when a line segment makes one complete rotation, its end point
decribesacirde. In casethe length of therotating line be one unit then the circle described will
be acircle of unit radius. Such acircleistermed asunit circle.

16.1.2 A Radian

A radian is another unit of measurement of an angle other than degree.

A radian isthe measure of an angle subtended at the centre of acircle by an arc equd in length
to theradius(r) of thecircle. Inaunit circle oneradian will be the angle subtended at the centre
of the circle by an arc of unit length.

)

Se—

Fig. 16.2
Note: A radianisacongtant angle; implying that the measure of the angle subtended by

an are of acircle, with length equa to the radius is dways the same irrespective of the
radius of the circle.
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Trigonometric Functions-

16.1.3 Relation between Degree and Radian

An arc of unit length subtends an angle of 1 radian. The circumference 2p (.- r = 1) Subtend

anangleof 2p radians.
Hence 2p radians = 360°

p radians = 180°
P radians = 90°
2

P dians = 45°
4 radians = 45

o 800 3806
&5 &p o

2
orl°= P radians:L radians

360 180
SCIT[CHIHE Convert
(1) 90° into radians (if) 15° into radians

Gii)% radiansinto degrees. (@iv) % radians into degrees.
Solution :

Q) 1=

~ 360
p

b 90°= 2P - g radiansor  90° = — radians
360 2

radians

i) 15°=-22 - 15radans  or  15°= > radians
360 12

. 866000
i) lradian= c—=
() &€2p 5

a860. po
6 &€2p 6p
P

radians = 30°
6

b radians =

P _a8i0. pb
(|v)10 radlanS—Szp 105

P q00
10 radians= 18
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~ Trigonometric Functions|

MODULE - IV
Functions CHECK YOUR PROGRESS 16.1
1 Convert the following angles (in degrees) into radians:
‘\) (i) 60° (i) 15° (i) 75° (iv) 105° (v) 270°
\ 2. Convert the following angles into degrees.
\ Notes P P P . P 2p
0 (i) 5 @) 5 ) 55 © 3
3. The angles of atriangle are 45°, 65° and 70°. Express these anglesin radians
2
4, The three angles of aquadrilaterd are % g ?p Find the fourth anglein radians.
5. Find the angle complementary to %
16.1.4 Relation Between Length of an Arc and Radius of the Circle
Anangleof 1 radianis subtended by an arc whose length isequd to theradiusof thecircle. An
angle of 2 radians will be substened if arc is double the redius.
Anangleof 2% radians willbe subtended if arc is 2% timestheradius.
All this can be read from the following table :
Length of thearc (1) Angle subtended at the
centre of thecircleq (in radians)
r 1
2r 2
(22)r 2%
4r 4
l
Therefore, 9= 7 or /=rq
wherer = radius of thecircle,
g = angle substended a the centre in radians
ad ¢ = length of the arc.
The angle subtended by an arc of acircle a the centre of the cirdle is given by theratio of the
length of the arc and the radius of the circle.
Note : In ariving a the above relation, we have used the radian measure of the angle
and not the degree measure. Thus the relation q = L isvalid only when the angle is
r
measured in radians.
| 64 | MATHEMATICS
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Trigonometric Function

STl NIWA Find the anglein radians subtended by an arc of length 10 cm &t the centre of
acircle of radius 35 cm.

Solution : ¢=10cmand r = 35cm.
/ . _10
=~ rad =— rad
qrrlans orq35r|ans
2
or g = - radians
7
SENNIXY If D and C represent the number of degrees and radiansin an angle provethat
b._C
180 p

60 "° 80 "°
Solution : lradian= &3—9 orad—g
&y &p o

, 1806
\  Cradians= & —2
P o
Since D isthe degree measure of the same angle, therefore,
D=C '@
p
C

D
Hchimpi _C
which implies 180 5

SEJNEM A railroad curveisto belaid out on acircle. What should be the radius of a
circular track if the railroad is to turn through an angle of 45° in a distance of 500m?
Solution : Angle ¢ is given in degrees. To goply the formula 7 =rq,q must be changed to
radians.

q=45% 45 %O racians (D)
_ b .
=2 radians

¢=500m ...(2)

/=rq givesr=£

MODULE - IV
Functions

Notes

V=20 e ad ()
4
= 500" ﬂ m
p
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Trigonometric Functions-|

MODULE - IV 6

i = ael—032
Functions = 2000 x0.32 m gp_ 32

=640 m
S
B} SEC VNGRS A train istravelling at the rate of 60 km per hour on acircular track. Through

5
what anglewill it turnin 15 secondsiif the radius of the track is s km.

Notes
Solution : The speed of thetrainis 60 km per hour. In 15 seconds, it will cover

60" 15
. km
60" 60

5
\  Wehave, 0= km and rzgkm

qzﬁ =4 radians
r 5

6

= i radians
10

Q CHECKYOUR PROGRESS 16.2

1 Express the following anglesin radians :
(a 30° (b) 60° (c) 150°
2. Express the following anglesin degrees :

P p p
@ ¢ (0) & © 4
3. Find the angle in radians and in degrees subtended by an arc of length 2.5 cm & the
centre of acircle of radius 15 cm.

4.  Atranistravdling a therate of 20 km per hour on acircular track. Through what angle
1
will it turn in 3 secondsiif the radius of the track iSE of akm?.

5. A ralroad curve isto belaid out on acircle. What should be the radius of the circular
track if therailroad is to turn through an angle of 60° in adistance of 100 m?

6.  Completethefollowing tablefor I, r, q having their usua meanings.

| 66 | MATHEMATICS
For free Video / Audio Tutorials & Study Material visit

www.ssc-cgl2014.in



https://www.facebook.com/cgl.ssc2014
www.ssc-cgl2014.in
https://www.facebook.com/cgl.ssc2014
https://www.facebook.com/cgl.ssc2014
www.ssc-cgl2014.in

For regular updates on our website like us on facebook - www.facebook.com/cgl.ssc2014

Trigonometric Function

| r q MODULE - IV
@ 125m | 135° Functions
P
() 30cm | 4
(¢ 05cm 25m | L o
(o) I 6m 120°
P
e ... 150 cm 15
f 150cm 40m |
P
@ e 12m 5
h 15m 0.7m | .
@ 25m | .. 75°
16.2 TRIGONOMETRIC FUNCTIONS
While considering, aunit circle you must have noticed that for every rea number between 0 and
2p, there exists a ordered pair of numbers x and y. This ordered pair (x, y) represents the
coordinates of the point P.
¥ ¥
/ ) / \
. < "™
N VA
Pix.w
Y Y
(i) (iii)
y Y
Pixy) \ /_\
) ~ A
x ! ) x X H\IN X
/ P y)
y' v
(i) (iv)
Fig. 16.3
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MODULE - IV
Functions

If we consider g=0 on the unit circle, we will have a point whose coordinates are (1,0).
If g = % then the corresponding point on the unit circle will have its coordinates (0,1).

In the above figures you can easily observe that no matter what the postion of the point,
corresponding to every real number g we have aunique set of coordinates (X, y). Thevaues of
x and y will be negative or pogitive depending on the quadrant in which we are consdering the
point.

Considering apoint P (on the unit circle) and the corresponding coordinates (X, y), we define
trigonometric functions as:

sing=y, cosg=Xx

tanq=2 (forx 10), cotq=§ (fory t0)
X

1
secqzl (for x 10), cosecqz; (fory 10)
X

Now let the point P move from its origind pogtion in anti-clockwise direction. For various
positions of this point in the four quadrants, various red numbers qwill be generated. We
summarise, the above discussion as follows. For vaues of ¢ inthe:

I quadrant, both x and y are pogtve.

[ quadrant, x will be negative and y will be pogtive.

[ quadrant, x aswell asy will be negative.

v quadrant, x will be postive and y will be negdtive.

or | quadrant [l quadrant [l quadrant IV quadrant
All pogitive Sn pogdtive tan pogtive Ccos pogtive
COsec positive  cot positive SeC pogitive
Where whét is pogitive can be rememebred by :
Al sn tan (00
Quardrant | [l Il A%
If (X, y) are the coordinates of apoint Pon a Ny

unit cirde and g, the real number generated
by the position of the point, thensing =y and
cosq = X. Thismeansthe coordinates of the
point P can also be written as (cosq, Sin q)

(0. 1)

P (cosd sin0
/ 0
’y I: I 0] X

Fig. 16.4

From Fig. 16.5, you can easily see that the x (1.0}
vaues of x will bebetween-1and + 1 asP
moveson the unit circle. Samewill betruefor
y aso. o, n

Thus, for dl P on the unit cirde

A
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Trigonometric Functions-
-1£x£E1 and-1£y£1

Thereby, we conclude that for al real numbers g
-1£cosq£ 1 ad -1£sinq£ 1l
In other words, sSing and cosq can not be numericaly greater than 1

=NEINTo NN \What will be Sgn of the following ?

() sn18 (i) cos 9 (iii) tan 9

Solution :

7 7

(i) Since 1—5 liesin the first quadrant, thesignofs'n% will be posilive.
A | 4 3
(if) Since 9 liesin thefirs quadrant, the Sgn of cosE will be postive.

5 5
(i) Since Ep liesin the second quadrant, the sign of tanEp will be negative

LR Write the values of (i)sing (ii) cos0 (iii)tang

Solution : (i) From Fig.16.5, we can see that the coordinates of the point A are (0,1)

\ singzl ,as89nq=y

Alp. 1

x,¥)
x' a X
< KJ B (1, 0}

y|

Fig.16.5
(i) Coordinates of the point B are (1, 0)
\ cosO=1,ascosq=X

(i) tang == 21 hichisnot defined

Thus tan% is not defined.

I Notes

MODULE - IV
Functions
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MODULE - IV I SENTJEHIRY Write the minimum and maximum vauesof - cosg .

Trigonometric Functions-|

Functions Solution : We know that - 1£ cosq£ 1
B? \  Themaxdmum valueof cosq is 1 and the minimum value of cosq is- 1.
- Notes Q CHECK YOUR PROGRESS 16.3
What will be the sgn of the fallowing ?
: 2p : op " 2p
CcosS— tan — Sec—
0 2 (i) = (i) 2
, 35p 25p . 3p
sec—— tan — cot —
) " ) " (vi) ?
) 8p p
cosec — cot —
(vii) 3 (viii) 3
2. Write the value of each of the following :
, p : . . 2p
0] Cos— (i) sin0 (i) cos
2 3
3
W) D V) seco o) e
4 2
N 3p
(vii) tan? (vii) cos?p
16.2.1 Relation Between Trigonometric Functions
By definition  x =cos q
y=sin g v
(casi), sint})
Astang=2, (x* 0) p
X
x. v}
_sSng  np y| Y
. NV
and cot ==, (y* 0)
cotq=9 - 1 4
le, colq= sng tang (g* np) Fig. 16.6
Smiladl szecq:i a%l@-)—
Y cosq 8 20
MATHEMATICS
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Trigonometric Functions-

1
d = 1
and cosec q Sng (qt np)

Using Pythagoras theorem we have, x? +y? =1
e, (cosq)2 +(sin q)2 =1
or, cos? q+sin2 q=1
N . 2 . . 2 . 2 . 2
ote: (cos q)° iswritten as cos“ g and (sinqg)” assin“q

Agan x?2 +y2 =1

2 2
% ol 2 i ¥
orl+ess €5 o forxto or, 1+ (tan 9~ =(sec ¢
i.e sec?q=1 +tan? «

Smilarly, cosec? q=1 +cot? ¢

W

SENORR] Prove that sin? g+ cos* q=1 -2sin? qos® «

Solution : L.H.S.=sin* q+cos4 (

=sin® q+ cos? g +2sin® qcos® q- 2sin®q cos’q

2
:(s’n2 q+ cos? q) - Zsinzqcoszq

=1- 2sin? qcos q ( -+ sin? q + cos? qzl)
=RH.S.

1- sinq — s q-tan
SET o NI Prove that 1+sing q 0

_ _|1-s€ing
Solution : L.H.S. 1+sinq

_Jafgnq)@-gnq)

"\ (1+sing)(1-sinq)

(1- sinq)2
1- sinzq

MODULE - IV
Functions

Notes
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Trigonometric Functions-|

MODULE - IV >
- 1- sinq)
Functions = —(
coszq
AV
D :1-sinq
: cosq
Notes _ 1 _sinq
cosq cosq

=sec q-tan q=RH.S

2 1
| Example 16.11)f8 sing= >, provethat SeCq+ tan q=2-, giventhet g liesin thefirs

quadrant.
Solution sing = 21
u ; =—
29

Also, sin® g+ cos® q=1

2
2 . 2 441 400 =2®
cos“g=1-sn =1 — =— &
P a 9= 81 81 &29p

20
b cosq=5 (cosq ispositiveas q liesin thefirst quardrant)

21
\ tang=—
q 20
29 21 29+21
\ secqttan q=— +— =
20 20 20
=2 21 RHS
2 2

Q CHECK YOUR PROGRESS 16.4

1. Provethat sin4q- Cos4q:sin2 q-C032 q

1
2. Iftang= > find the other five trigonometric functions.

b
3. If cosec q=g,findtheother fivetrigonometric functions, if g liesinthefirst quardrant.

1+cosq = COSeC g +cot (
4. Provetha (77 s q q

MATHEMATICS
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5 MODULE - IV
5. If cot g+ cosec q=1.5, show that COSq = 13 Functions
6. If tang+sec q=m,findthevadueof cosq
7. Provetha (tan A+2)(2tanA +) StanA 2sec® A
8.  Provethat sin® q+cos® q=1 -3sin? qcos® « Notes
9. Provetha cosq ,_snq =cos g+sin
1- tanq 1-cotq
10. Provethat tn g + 209 =Ccot (+cosec (Qsec q
1+cosqg 1-cosq
16.3 TRIGONOMETRIC FUNCTIONS OF SOME
SPECIFIC REAL NUMBERS
The vaues of the trigonometric functions of O, % % % and g are summarised below inthe
form of atable:
Red 0 P P | p| P
Numbers 6 4 3 2
Function
- N I S IV
n 0 5 \/E 7 1
\3 1 |1
cos 1 > NG > 0
- defined
tan 0 Ne 1 J3 | Not defin
Asan ad to memory, we may think of the following paitern for above mentioned values of sin
function :
EEEEE
4°N4'N4'N4' V4
On smplification, we get the vaues as given in the table. The values for cosines occur in the
reverse order.
=SenlolNewMA Find the vaue of the following :
(@ sinPsin2 - cosP cos? (b)  4tan? P cosec?2 . cos? P
4 3 4 4 3
MATHEMATICS
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Trigonometric Functions-|

MODULE - |v | Solution:

Functions

(@ sinPsin2 - cosP cos P
43 4

< \
B _aeldae\/@ae ded 1

_8ﬁﬁﬂcé Zgg?ﬂ

Notes
22
(b) 4tan? 2 - cosec?P . cos? P
4 3
2 2 &’
=4 -(2)" -¢=
W -(2)° -g5
=4 -4 -1: _1
4 4

Example 16.13 [jila} =g and B :%,verifythat

cos (A +B) TosAcosB -sinAsinB
Solution : L.H.S. = cos(A +B)
& o p

= 00SCT += =COS—=
&3 6 50

RH.S. :cos%cosE -sinEsinB
143 31
2 2 2 2

w

N __3 :O
4 4
\ LHS =0=RH.S

cos(A +B)=cosA cosB - SnAdnB
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Trigonometric Function

Q CHECK YOUR PROGRESS 16.5

1. Find the vaue of

@ sn p+tan 2P +tan2% (ii) sin2§+coseczg ng cos2 P

iy cos2cos- §n2an2 () 4cot2R +cosec?P +eec? P ian2 P
3 3 3 3 3 4
P op 1

V) gsm6+sm—%ecos cos-ﬂ+4

2. Show tha
&+ tanPtan 2 Eé;e\tanE P o2 P2 P
&N 3% 3 6 3

3. Teking A=g, B =g,verifythat

tan A+tanB

(i) cos(A+B) =cosAcosB sinAsinB
1- tanAtanB

() tan(A+B) =

4 if q=%,verifythefol|owing:
(i) sin2g=2sin qcos q ()  cos2q=cos? g-sin® q
= 2c0< g-1
=1-2sin’ ¢
5, IfA=%,verifythet

2tanA

() cos2A =2cos?A -1 i)  tan2A =
1- tan® A

(i) sin2A =2sinAcosA

16.4 GRAPHS OF TRIGONOMETRIC FUNCTIONS

Given any function, a pictoria or agraphica representation makes alagting impresson on the
minds of learnersand viewers. Theimportance of the graph of functions temsfrom thefact that
thisisaconvenient way of presenting many properties of the functions. By observing the graph
we can examine severd characteridtic properties of the functions such as (i) periodicity, (ii)
intervasinwhich thefunctionisincreasing or decreasing (iii) symmetry about axes, (iv) maximum
and minimum points of the graph inthegivenintervd. It aso hel psto compute the areas enclosed

by the curves of the graph.

MODULE - IV
Functions

Notes
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Trigonometric Functions-|

MODULE - IV | 16.4.1 Variationsof sinq asq Varies Continuoudy From 0to 2p.
Functions |Let X'OX and Y'OY be the axes of Y P
coordinates.With centre O and radius /
R OP = unity, draw a circle. Let OP
\) starting from OX and moving in o
: \ anticlockwise direction make an angle X = Al \ X
Notes | q with the x-axis, i.e.© XOP= q. Draw
PM " X'OX,thensing = MP as OP= 1.
\  Thevaidions of Sn g are the same as those of
MP. Y
Y
0 P
As q increases continuoudy from 0 to 5
PM is positive and increasesfrom O to 1. o
o " . N
\ dnqispodgtive X ~ = X
Il Quadrant &L pl)
Quadran 82'PH
Inthisinterva, q liesin the second quadrant. Y
Therefore, point P isinthe second quadrant. Here PM Fig. 16.8
=y ispostive, but decreasesfrom 110 0 asq varies Y
from > t0 p. Thussin g is posgtive.
0
¢, 3pu x-/ n X
[l Quadrant 810 2 0
Inthisinterval, q liesin the third quandrant. Therefore,
point P can move in the third quadrant only. Hence
PM = y isnegative and decreasesfrom Oto- 1 asq F oy
Fig. 16.9
3
variesfrom p to ?p In thisintervalsing decreases from 0 to - 1. Inthisinterva sin q is
negative. Y
IV Quad & 2|0l\'J
Quadrant 82 “Py
Q
Inthisinterva, q lies in the fourth quadrant. Therefore, X' AR X
point P can move in the fourth quadrant only. Here again N\ 0
PM = vy is negative but increases from -1 to 0 as
3
qvaries from?p to 2p . Thus€n gis negdive in this -
v
intervd. Fig. 16.10
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16.4.2 Graph of sin q asq variesfrom 0to 2p. MODULE - IV
Let X'OX and YOY bethetwo coordinate axes of reference. Thevauesof q aretobemessured |  Functions
aong x-axis and the values of Sneq areto be measured aong y-axis.
(Approximate value of /2 :1.41,i :.707,£ 87)
2 2
Notes
ol R [P | P20 |50 LA e S
a 6 | 3| 2|3 |6 |P|6]| 3|2 6 |°P
sinq| O 5 |.87 11| .87 5| 0| -5|-87|-14-87| -5 0
RN
;
o z
-1
Fig. 16.11
Some Observations
() Maximumvdueof sn q is1.
(i) Minimumvdueof sn q is- 1.
(iii) It is continuous everywhere.
. . : P 3p . : pP. 3p
(iv) Itisincreasng fromOto 2andfrom > to 2p. It |sdecreesmgfrom2 to 5
With the help of the graph dravvnin Fig. 16.12 we can alwaysdraw another graph.
y=4dn q intheintervd of [2p, 4p] (seeFig. 16.11)
What do you observe ?
Thegraph of y =sn ¢ intheintervd [2p, 4p]isthe same asthat in 0to2p. Therefore, this
graph can be drawn by using the property sin (2p + Q =sin «. Thus sin g repeatsitself when
gisincreased by2p. Thisis known asthe periodicity of sin q.
y
ANVA
G :% ﬂ\%/a, %‘: S'R\T"Tét/%:
y
Fig. 16.12
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Trigonometric Function
CE)

i
pr MODULE - IV
Sy Functions

dl LET USSUM UP

° An angle is generated by the rotation of aray.

° The angle can be negative or postive according as rotation of the ray is clockwise or | Notes
anticlockwise.

° A degree is one of the measures of an angle and one complete rotation generates an
angle of 360°.

° An angle can be measured in radians, 360° being equivaent to 2p radians.

. If an arc of length | subtendsan angle of q radians a the centre of the circle with radius
r,wehavel =rq.
° If the coordinates of apoint P of aunit circleare(x, y) then the Sx trigonometric functions
1

are defined as sing=1vy, cosq=x,tanqzl, Cth:§' secq == and
X y X

1
cosecq=—

The coordinates (x, y) of apoint P can also be written as (cosq, sinq).

Hereq isthe angle which the line joining centre to the point P makes with the positive
direction of x-axis.

e  Thevaues of the trigonometric functions sing and cosq when g takes vaues 0,
P PP

%, 132 are given by
0 p p p p
6 4 3 2
an 0 % % % 1
cos 1 % % % 0

° Graphsof sing, cosq are continous every where
— Maximum vaue of both sinqand cosq is 1.

— Minimum vaue of bath singand cosq is-1.
— Period of these functionsis 2p.
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Trigonometric Functions-|

MODULE - IV
Functions

o tan g and cot g can have any vaue between - ¥ and + ¥.
— Thefunction tan q has discontinuities (breeks) a g and %p in (0, 2p).

— ltsperiodisp.
— Thegraphof cot q has discontinuities (bresks) a 0, p, 2p. Itsperiodis p.

Notes

) secq cannot have any vaue numericaly lessthan 1.

3
() It hasbresksat g and ?p It repeats itsalf after 2p.

(i) cosecq cannot have any value between - 1 and +1.
It has discontinuities (breaks) a O, p, 2p.
It repeatsitsef after 2p.

e SUPPORTIVE WEB SITE

° http: //mawww.wikipedia.org

° http://mathwor|d.wolfram.com

q‘. TERMINAL EXERCISE

A tran is moving &t the rate of 75 kmvhour dong a circular path of radius 2500 m.
Through how many radians doesit turn in one minute ?

2. Find the number of degrees subtended at the centre of the circle by an arc whose length

15 0.357 times the radius.
3. Theminute hand of aclock is30 cmlong. Find the distance covered by thetip of the hand
in 15 minutes.
4.  Provethat
1- sing 1
= Sec g - tan bh) ————— =sec g - tan
@ 1sng q g ()Sechrtanq q 9
(©) tng - _cold_ _ oy ocos ¢ (d) lrsna_ = (tan g+sec ¢°
1+tan? q 1 +cot? g 1- sinq

(e) sin8q- cosBqg= (s.in2 g - cos? q)(l - 2sin2 gcos? q)

) Jsech + cosec2 g =tan (+cot

-b .
5. IfQ—Z,verlfythat sin3q = 3sin g - 4sin3 q
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Trigonometric Functions-|

6. Evduate: MODULE - IV
Functions
. 25p . 2Ip 2309
sin—- b sin— C -
@ 5 O . 9 wmER
sin17 cosg
(d) 2P ® 3P Notes
ANSWERS
TERMINAL EXERCISE
1 .
1. Eradlan 2. 20.45° 3. 15Tt cm
1 1 1 1
6. (a) 5 (b) A (c) -1 (d) NG (e) 5
CHECK YOUR PROGRESS 16.5
) 41 \ 61 .22 7
1. (1) 2 (11) > () —q (1v) 3 (v) Zero
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Trigonometric Functions-|

MODULE - IV
Functions

&

Notes

AN
|v| ANSWERS
CHECK YOUR PROGRESS 16.1
P P . Op . p 3p
1. (i) 3 (i) 12 (iii) 12 (iv) 12 (V) >
2. (i) 45° (i) 15° (i) ©° (iv) 3 (v) 120°
p 15 14p 5P p
3 4’ 36" 36 4 6 > 3
CHECK YOUR PROGRESS 16.2
p p op
L @y (0) 5 © &
2. (&) 36° (b) 30° (c) 20°
3. % radian; 9.55° 4, % radian 5. 95.54m
6. (@ 0.53m (b) 38.22cm  (c) 0.002 radian
(d) 1256 m (8 314cm  (f) 3.75radian
(9) 6.28m (h) 2radian (1) 19.11 m.
CHECK YOUR PROGRESS 16.3
1. (i) - ive (i) - ive (i) - ive (iv) +ive
(v) +ive (Vi) - ive (vii) +ive (viii) - ive
2. (i) zero (i) zero (iii) - % (iv)- 1
w1 (vi) Not defined (vii) Not defined (viii) 1

CHECK YOUR PROGRESS 16.4

. 1 2 5
2. SII’]C{:E,Cosq=ﬁ,(;otq:2,COSeCC]:\/g,Squ:£

2
_ a b2 - a2 _ b
3. sinq =—, cosqg= , SeCq = ,
q b g b Vb2 - a2
_ a b2 - a2 2m
tang = =
Joz-a2 a ° 1+ m2
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