FYJC - MATHEMATICS & STATISTICS

PAPER -1

CHAPTER 5 :

TRIGONOMETRIC FUNCTIONS

tX - 1. tliminate 6 ... Pg 01
EX - 2. Fond Acute angle 6 ... Pg 05

EX - 3. ALL - SILVER - TEA - CUPS

EX - 4. Evaluate
307 - 60° - 90° - 180° ...... Pg 16

EX - 5.LHS = RHS ... Pg 19

Compiled & Conducted @ JKSC



TRIGONOMETRIC FUNCTIONS

ELIMINATE ANGLE 6

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

2cos 0 + 3sin 0

x
I}

2sin O — 3cos 0 ans : x2+y2=13

<
I}

XCcos 0 + ysin 0

ans : x2 + y2 = g2 + p2

Xxsin 6 — ycos 0

X = 3sec O + 2tan O

y = 2sec 0 + 3tan 0 ans:x2-y2=35

acosec 6 + bcot 0

1l
©

acot 0 + bcosec 0 ans : a2 - b2 = |o2 - q2

I}
O

X = asecH + btan6

y = asech - btanb
ans : (x+y2_x_y2=4
Lo b

= qacosecHO + bcot0

g = acosecH - bcotb

ans: [p+qPR-(p-q)2=4
L a b

X = 2secH + 3tan6

y = 3secO - 2tanb
ans : (2x+3y)2 - (3x-2y)2 = 169

tan® + sin® =m

tan® - sin@ = n

Show that: m2-n2=4+ 4+mn
cotf + cosO =
cotf - cosO =
Show that: p2-qg2=1+ 4pq

asin® + bcos0

X

acosO - bsind

y
Show that :(ax - by)?2 + (bx + ay)2 = (a2 + b?)2

X = rcosf.cosd .,y =rcosesing , z =rsind

Show that : x2 + y2 +72=12




01. x

2cos 0 + 3sin 0 X

3sin © + 2cos O

2sin O — 3cos 0

y = 2sin O — 3cos 0 y

Squaring x2 = 9s5in20 + 12s5in6.cos + 4cos20

y2 = 4sin20 - 12sin0.cosO + 9cos26

x2 +y2 = 13sin20 +13 cos26

x
N

+

~<
N

|

13(sin20 + cos20)

x
N

+

~<
N

|

3 0 eliminated

02. xcos O + ysin 6

xsin 6 —ycos 0

Squaring
x2c0s20 + 2xycosf.sin® + y2sin26 = a?
x2sin20 - 2xycos0.sin® + y2cos?0 = b2
x2 (sin20+ cos20) +y2(sin20 + cos20) = a? + b2
x2+y2 = a?2+Db2 ... 0 Eliminated
03. x=3sec 6+ 2tan 6
y = 2sec 6 + 3tan 6
Squaring x2 = 9sec?0 + 12secO.tan® + 4tan20
y2 = 4sec?0 + 12secH.tan® + 9tan?0
x2 - y2 = 5sec?@ - 5 tan20
x2 - y2 = 5(sec?6 - tan?9)
x2+y2 =5 6 eliminated
04. acosec 6 + bcot 6 =
acot 6 + bcosec 6 =
Squaring
a2cosec?0 + 2abcosecH.cotd + b2cot?6 = p?
_OQCOTQQ + 2abcosec6.coto + b2cosec?0 = g2
a? (cosec?6 — cot?9) + b2(cot?0 - cosec?8) = p? - g2
a? (1) +b2(-1) = p?-q?

a2 - b2 = p2 - <:|2 ..... 0 Eliminated



05. x = asecH + btan6 x = asecO + btan6 1 +tan20 = sec?0
y = asecO - btan6 y = asecO - btan0 sec?0 - tan?0 = 1
- - +
X+y = 2asech X—-y = 2btan® [x+y]2 —[—y]z =
2a 2b
sech = x +vy tand = x -y .... 0 eliminated
°q 25 QU
06. p = acosecH + bcotO = qacosecH + bcotb 1 +cot?0 = cosec?0
g = acosecO - bcotO = acosecH - bcotd cosec?0 - cot?20 = 1
- - —+
p+qg = 2acosechH p-qgq = 2b cotf [p + q]Q - [p - q] 2 =
2a 2b
cosech = p+qg tan® = p-g QU o~ .... 8 eliminated
2a 2b
07. x = 2secO + 3tan® x2 X = 2secO + 3tan® x3 1 +tan20 = sec?0
y = 3secH-2tanf® x3 y = 3secO-2tan® x2 sec20 - tan?20 = 1
2X = 4secH + 6tanB 3X = ésecO + 9tan6 [QX + 3y] 2 4 [3X - 2y]2 = 1
3y = 9secO - 6tan® 2y = 6sece_—|_4’rom9 13 13
2x + 3y = 13 secH 3x - 2y = 13 tan® (2x + 3y)2 + (Bx — 2y)2 = 169
secO = 2x + 3y tan® = 3x -2y . 0 eliminated
13 13
Q=7
08. tanB +sin@ =m tan® +sin@ =m tan® +sin@ =m
tan® - sin® =n tan® - sind =n ’rone_—|_sin€) =n
PROVE: 2 tan® = m+n 2sin@ =m-n
m2-n2 =4+ 4+Ymn
tan® = m+n sin@ =m-n
2 2
coto = 2 cosecoh = 2
m+n m-n
NOW
1 + cot?0 = cosec?0 4 (m2+2mn +n2) - (m2-2mn +n?%) = 1
((m +n).(m - n))?
cosec? — cot?20 = 1
4 m2+2mn+n?2- m2+2mn-n?2 = 1
4 - 4 = (M2 - n2) 2
(m -n)? (m +n)?
4 4mn = (m2-n?)?
4 1 - 1 = 1
(m -n)?2 (m +n)? Témn = (m?2-n?)?2
4((m+n)2 - (m-n)2)=1 m2-n2Z =+ 4 Ymn ... PROVED
(m -n)2. (m +n)? QU o~



cotb + cos0

=p cotb + cos® =p cotd + cos® =p
cotb —cos® =g cotb —cosb =q _cof@ _T_cose =q
PROVE: 2 coth = p+q 2cos =p-qg
p2-q92 ==41pg
cotd = p+tgqg cos® =p-g
2 2
tanoé = 2 seco = 2
p+q P -9
NOW
1 +tan20 = sec?0 4 (p?2+2pg+9?) - (p?-2pg+qg?) = 1

(e +a).(p - a))?
sec20 — tan20 = 1

4 p2+2pg+9g2- p2+2pg-g2= 1
(p? - g2) 2

4 - 4
(p-a)2 (p+qg)?

4 4pg = (p2-9?2)2

4 1 - 1 =1
(p-a)2  (p +q)? 16pg = (p?-q?)?
4 ((p+a)2 - (p-q)2]=1 p2-q92 = + 4 Vpg .......... PROVED
(p -a)?. (p +q)? N
X = asin® + bcos6
y = acosf - bsind Show that : (ax - by)2 + (bx + ay)? = (a2 + b2)2
X = bcosO + asin® x a X = bcosd + asin® xb
y = acosh - bsind xb y = acosh - bsind x a
ax = abcos® + aZsind bx = b?cosH + absind
by = abcosd - b?sind ay = a2cos® - absind
— — +
ax — by = (a2 + b2) sind bx + ay = (a2 + b?) cosH
sin@ = ax - by cosf = bx + ay
Now : sin20 + cos20 = 1
ax - by)2 + (bx +ay)?2 = 1
02 + b2 02 + b2
(ax - by)2 + (bx + ay)2 = (a2 +b?)2 ... PROVED



11. x = rcos0.cos¢ .,y =rcosbsing , z =rsind

Show that :  x2 + y2 + 72 =2
LHS x2 + y2 + 72
= r2co0s20.cos2¢ + r2cos20sin2¢ + r?sin2@
= r2c0s520.(cos?¢ + sin2¢)+ r2sin20
= r2cos20 + r2sin2p
= r2(cos?0+ sin20)
= 2

= RHS



TRIGONOMETRIC FUNCTIONS

Q '

SET

FIND ACUTE ANGLE 6 & PERMISSIBLE

VALUES OF SIN X/ COS X/ TAN X

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

12.

13.

2cos Atan B -2cos A-tanB + 1= 0

ans : 60°; 45°

3tan2e - 4V3tane +3 = 0 ans : 30° ;60°
3cot20 — 4V3cote +3 = 0 ans : 30° ;60°
4sin20 - 2(V3 + 1)sin6 + V3 = 0 ans: 30°;60°
4c0s520 - 2(V3 + 1)coso + V3 = 0 ans: 30°;60°
3(cosec?0 + cot?9) = 5 ans : 60°
5tan20 + 3 = 9secH ans : 60°
2c0s20 + 3cos6 = 2 . Find cos6 ans: 12
6s5in29 — 11sin@ + 4 =0 . Find sin0 ans : 1/2
2cos2x + 7sinx = 5 . Findsinx ans: 112
cotx + cosecx=5 ;findcosx ans: 1243
8sinx — cosx = 4 ans: 35 ;513
cos2x + 5sinx.cosx = 3. Find tanx ans :1; 2/3




01.

02.

04.

2cos Atan B -2cos A-ftanB +1= 0
2cos A(fan B -1) - 1(tan B - 1) =0
(2cos A-1) (tanB-1) =0
2cos A-1 =0 OR tan B -
cCosA =1 OR fan B =
2

3tan20 - 4V3tan® +3 = 0

3tan20 - 3V3tan - 1¥3tan® + V33

3tan 0 ( tan 6 — ¥3) — V3(tan 0 - V3)

(3tan 0 -3) (tan 8 -+3) = 0

3tan®-v3=0 OR tanB-+¥3 = 0

tan 6= 3 tan 6 = <3

3

0 = 60°

tan 6= _1_

V3
0 = 30°
4sin20 - 2(N3 + 1)sin@ + V3 = 0
4sin20 - 243 sin® — 2sin@ + V3 = 0

2 5inB(2sin® - V3) =1(2s5in® - ¥3) = 0

(25in@ - 1) (25in® —V3) = 0
2sin@ -1 =0 OR 2sin@ -3 = 0
sin@ = 1 sin@ = N3

2 2

6 = 30° 0 = 60°

03.

05.

A = 60° OR B

45°

3cot?0 - 4V3cotf + 3

1l
(@)

3cot20 - 3VY3coth - 1V3coth + V33

3cot O (cot © — V3) - ¥3(cot 6 — V3)

(3cot®-+3)(cot®-+3) = 0
3cot@-V¥3=0 OR cotB-+3 =
cot®= 3 cot® = 43
3
tan® = _1_
cot@= _1_ V3
V3
0 = 30°
tan 6= <3
0 = 60°

4c0s20 - 2(N3 + 1)cos® +V3 = 0

4c0520 - 23 cosO — 2cosO + V3 =
2 cos(2cos0 — V3) —=1(2cos0 — V3) =
(2cosO — 1) (2cos® —3) = 0
2cos® -1 =0 OR 2cos® -V3 = 0
cos® =_1_ cosf = N3

2 2
6 = 60° 6 = 30°

0

0



06.

08.

10.

3(cosec?0 + cot?20) = 5
3(1 + cot?0 + cot?20) = 5

3(1 + 2cot?0) = 5

3 + 6cot?0 = 5

6cot20 = 2

cot?206 = 2
6

cot?0 = 1
3

cotB= + 1 (0 isacute)
V3

tan 0= 3 0 = 60°

2c0520 + 3cosO = 2 .

Find permissible values of cos 6
2c0s20 + 3cos® -2 = 0

2c0520 + 4cos@ —cosO -2 =0
2cos0(cosO +2) - 1(cosB +2) =0
(2cosO — 1)(cosB +2)= 0
2cosB -1 =0 OR cosB+2 = 0

cosH = 1 OR cosO = -2

2 (-1 <cosB<1)

2cos2x + 7sinx = 5 . Find sin x
2(1 = sin?x) + 7sinx = 5 .

2 - 2sin2x + 7sinx = 5

2 sin2x — 7sinx + 3 =0

sinx +3=0

2 sin2x — ésinx — 1

2 sinx (sinx —=3) =1 (sinx-=3) =0

07.

09.

<. =

5tan20 + 3 = 9secH
5(sec?0 - 1) +3 = 9sech
55ec20-5+3 = 9seco
55ec20 - 2 = 9secH

5s5ec20 -9 secH-2 =0

5sec20 - 10 secO + 1 sech — 2

5secB (secH - 2) + 1 (seco - 2)

(5secO + 1) (sech -2) = 0

secH = -1 OR secBH = 2
5
cos® # -5 cosH = 1
2
(-1 <cosO<1) 0 = 60°
65in20 — 11sin® + 4 =0 .
Find sin®
65in20 — 3sin® — 8sin® + 4 =0
3sin® (2sin® — 1) — 4(2sin®@ - 1) =0
(3sin® — 4) (2sin@-1) = 0
3sin6-4=0 OR 2sin@-1=0
sin@ # 4 OR sin@ =1
3 2
(-1 <sinB<1)
(2sinx-=1) (sinx-3) =0
sinx = 1 OR sinx # 3
2
(-1 <sin X <)



11.

13.

cotx + cosec x =5 ; find cos x 12.
cosx + 1 = 5

sin x sin x

cos x + 1 = 5sinx

Squaring on both sides

(cosx +1)2 = (55sinx)2

cos?x + 2cos x + 1 = 25 sin?x
cos?x + 2cos x + 1 = 25 (1 — cos?x)
cos?x + 2cos x + 1 = 25 — 25c0s2x
26C0s2x + 2cos X — 24 = 0
13cos?x + cosx—12 = 0

13cos?x + 13cos x — 12cos x - 12 = 0

13cos x (cosx + 1) —12(cosx+1) =0
(13cos x = 12) (cosx+ 1) = 0
cosx= 12 OR cosx=-1
13
cos2x + 5sinx.cosx = 3. Find tanx
cos?x + 5sinx.cosx = 3
cos2x cos2x cos2x
1 + 5 sinx = 3
cos x  cos?x
1 + 5tanx = 3sec?x
1 + 5tanx = 3(1 + tan?x)
1 + 5tanx = 3+ 3tan?x

3tan2x — 5tanx+ 2 = 0

3tan2x — 3tan x - 2tanx + 2 = 0

3tanx (fanx - 1) - 2(fanx-1) = 0
(3tanx = 2)(tanx - 1) = 0
tan x =_2 OR fan x =1

3

8sinx — cosx = 4
8sinx -4 = cos X
(8sinx — 4)2 = cos? x

64 sin2x — 64 sinx + 16 = 1 —sin2x
65 sin2x — 64 sinx +15= 0

65 sin2x — 39 sin x= 25sin x + 15 =0
13sin x (5sin x — 3) = 5(5sin x - 3) =
(13sinx = 5) (5sinx —3) =0

sinx = 5 OR sinx =

3
13 5

0



TRIGONOMETRIC FUNCTIONS

ALL - SILVER - TEA — CUPS

)

~

(= +) (+ 7+
)

(+ I_)

\

| QUADRANT
cos O & sin O are positive
tan 0 is positive
Hence all ratios are positive

Il QUADRANT
Ccos 0 is —ve & sin B is + ve
tan 0 is negative
Hence all ratios are negative
exceptsin 8 & cosec 0

1 QUADRANT
cos O & sin 6 are negative
tan 0 is positive
Hence all ratios are negative
except tan 6 & cot 6

[V QUADRANT
cos 0 is +ve & sin 0is — ve
tan 0 is negative
Hence all ratios are negative
except cos 6 & sec 6

SILVER ALL

TEA CUPS

P(x,y) = (cos0,sin0)

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

if cos@ = 4/5

find all trignometric ratios

if cos® = 513

find all trignometric ratios

if tan® = 5/12

find all trignometric ratios

if tan® =-4/3

find 3secO + 5tan0

if cos@ = - 35
find cosec 6+ cot©
sec O - tan 0
SinA = sinB = 1
3 4 5

A and B are in Il quadrants
find 4cosA + 3cosB

ifsecO=+v2 ; 3m2<0< 2m.
find 1 + tanB + cosecH

1 + cotb - cosecH
if cos A = sinB = -1/73
where TW2<A<m; < B < 3n2
find tanA + tanB

tanA - tanB

5tanA = N7 T< A < 3W2.
secB = 11 3m2 < B <2m.
find cosecA - tanB
2sin x =1 T2 < X< T
V2cosy =1; 3m2<y <2m
find tfan x + tany

32 <0 < 2m.

32 <0 < 2m.

n < 0< 3w2.

32 <0 < 27 .

T < 0< 3w2.

- 10 -




COS X — COSYy 169

sin20 =1 - 25
if cosO = 4/5 ;o 3m2 <0 < 2m.
169
find all frignometric ratios sin20 — 144
SOLUTION 169
0 lies in the IV Quadrant )
sin O = - 12; cosec = - 13
. cosO & secB are positive 13 12
tan® = sin®
cosO = 4 ; sech = 5 cos0
5 4
= -12/13
5/13
sin20 + cos20 = 1
sin20+ 16 = 1 tan® = - 12; cotb= - 5
25 5 12
sin20 = 1 - 16 :
25 03. if tan® = 512 ;oM o< 0< 3w2.
) find all trignometric ratios
sin20 = 9
25 SOLUTION
. 0 lies in the lll Quadrant
sin© = - 3 ; cosec = - 5
5 3 - tan® & cotb are positive
fan® =—sm66 tan® = 5 ; cotd = 12
cos 12 5
= -3/5
4/
S 1 +tan20 = sec?0
tan® = - 3, cotB= - 4 1 + 25 = sec?0
4 3 144
sec20 = 169
i = . 144
if cos® = 513 ;o 3m2 <0 < 2m.
find all trignometric ratios sec® = -13 cosf= -12
12 13
SOLUTION
0 lies in the IV Quadrant tan® = _sin6
cosB
. cosO & secB are positive
5 = sin®
12 -12
cosf = 5 ; sech = 13 13
13 5
sin® = 5 x -12 = - 5
12 13 12

sin20 + cos20 = 1

sin20 + 25 = 1 sin O = - 5 ; cosech = - 12

11 -



12 5 25

sin20 = 16
if tan® =-4/3 ;o 32 <0 < 2m. o5
find 3secH + 5tan6
SOLUTION sin O = - 4 ; cosecO =
- 5
0 lies in the IV Quadrant
. cosB & secO are positive tan® = _sinb
coso
tan® =-4; cotd =-3 = 45
3 4 3/5
1 +tan20 = sec?0 tan0 = % ;. cot@=
1 + 16 = sec?0
o NOW cosec 6+ cot©
sec O - tan 0
sec?0 = 25
9 -5 +3
= 4 4
sec O = 5 cos 0= 3 -5 - _4
= 5 33
NOW -2z
3secH + 5tand - 4 = 2
-_2 3
= 3. 5+ 5 [—i] 3
3 3
B > - 2—?? 06. sinA = sinB = 1
3 4 5
- _ 5 A and B are in Il quadrants
T find 4cosA + 3cosB
if cos@ = - 35 ; = <0< 3w2. SOLUTION

find cosec O+ cot©
l A lies in the Il Quadrant

sec O - tan
. sin A & cosec A are positive
SOLUTION
- sin A = 3
0 lies in the Ill Quadrant 5
- tanB & cotb are positive sin2A + cos?A = 1
9 +cos?A = 1
cosf =—3 ; secHh =-5 o5
5 3
cos?A = 1 - 9
sin20 + cos?0 = 1 25
cos?A = 16
sin20+ 9 = ] 25
25 cos A = - 4
5
sin20 =1 - 9

12 -



cosec?0 = 2
B lies in the Il Quadrant

. . cosec 0 = -2
. sin B & cosec B are positive
sinB = % Now : 1 + tanO + cosecH
1 + cotB - cosecH
sinB + cos?B =
= 1+ (=1) + (V2
16 +cos?B = 1 1+ (1) = (—V2)
25
= 1-1-+2
cos?B =1 - 16 121 ++2
25
= 2
cos?8 = 9 +4/2
25
= -
cos B = - 3
5
NOW . ACOSA + 3COSB 08. ifcosA = sinB = -1/3
where W2<A < W ; T <
E
o S find : tanA + tanB
= - 16- 9 tanA - tanB
5 5
SOLUTION
= _ & = _ 5
5 A lies in the Il Quadrant
. sin A & cosec A are positive
ifsecO=~v2 : 3m2<0< 2m. _
cos A= -1_
find 1 + tanB + cosecH 3
1 + cotf - cosecH Sin2A + cos2A = 1
SOLUTION
sin2A + 1 =
0 lies in the IV Quadrant 9
. cosO & secH are positive sin2A = 1 - 1
9
secO =2 sin2A = 8
9
2 - 2
1 + tan<0 sec<0 in A - s
3
1 +tan20 = 2
tan20 = 1 tan A = sin A
cos A
tan ® =-1 , cotb = -1
= 8/3/(-1/3)
1 +cot?0 = cosec?0 tan A = -8
T+ 1 = cosec?0

13-



B lies in the Ill Quadrant
- tan B & cotf B are positive

09. 5tanA N7 T< A < 3102.

sinB =-1_
3 secB = 11 32 < B <27.

find cosecA - tanB
sin2B + cos?B =

SOLUTION
1 +cos?8 =1 E—
9
A lies in the Il Quadrant
cos?B = 1 - 1
9 s tfan A & cot A are positive
cos?B = 8 tan A= N7 ; cot A =vi
9 5 7
cosB = _\2—8 1 + cot?A = cosec?A
1+ 25 = cosec?A
tan B = sin B 7
cos B
cosec?A = 32
= —1/3/(-V8/3) 7
tanB = _1_ cosec A = 42
V8 N7

NOW : tanA + tanB B lies in the IV Quadrant

tanA - tanB .. cos B & sec B are positive
= — V8 + _1 sec B= 11
N8
_ 8- 1 1 +tan2?B = sec?B
V8
1 +tan2B = 11
= -8+
-8-1 tan2B = 10
= 7 tan B = —10
9
Now : cosecA - tanB
= —4V2 - (-V10)
N7
= —4v2 + V10
N7

- 14 -



10.

2sinx =1 ; w2 < X< m
V2cosy =1; 3n2<y <2n
find : tanx+ fany

COS X — COsYy

SOLUTION

X lies in the Il Quadrant
. sin X & cosec x are positive

sinx = _1_
2

sin2x + cos?2x =

1+ cos?x =
4
cos?2x = 1 - 1
4
cos?x = 3
4
cosx = -1\3
2
fan x = sin X
COS X
1
= _ 2
-3
2
fan x = - _1
V3

y lies in the IV Quadrant

. Ccosy & secy are positive

cosy =

sin2y + cos?y =1

sin2y+ 1 = 1

sin2y =1 - 1

sin2y = 1

- 15 -

sin'y =-1
V2
tany = siny
cosy
-1
= V2
_
V2
tany = -1
Now
fan x + tany

COS X — COsYy

242

= 1+3

V6 + 2

242

V3

= 1+ V3

V2(V3 + ¥2)

V3

= 2(1 + V3)
3+ 6

V3 + V2



(cos™/2,sin™/2)

(0,1)
(cosT , sinm) (cos0 , sin0)
(-1. O (1, 0
; ]
( 0 I _1)
(cos3™/2,sin37/2)
30° - 45° - 40° - 90°
sin 30 = cos 60 = ]/2
cos 30 = sin 60 = \/3/2
sin45 = cos45 = l/yp
tan 45 = coft45 = 1
tan 60 = cot30 = V3
tan 30 = cotéd = /3

16 -

EVALUATE

- \C - ~NC N
01. sin20 + sin?2 [ m ]+ sin2 Tt sin? T
\6 D, \31 \21
02. co0s20+ cos2 [ 1 )+ cos? T +cos? T
\6/ \34 \2/

C

03. sinmT + 2cosm + 3sin [3_7‘5]
c 2
+ 4 cos 3_1t - S5sec —6cosec[ﬂ]
2 2
04. sin0 + 2cos0 + 3sin T
2
C C
+ 4 cos T+ 5sec 0 + 6cosecE
2 2
05. 4 cot 45 — sec260 + sin230
06. cot260 + sin245 + s5in230 + co0s5290
07. sin230 + cos260 + tan?45 +
sec260 cosec?230
08. 4cot?30 + 9s5in260 - écosec?260
- 9 tan260
4
PROVE :
09 . sin2 [E]_ coszﬂ
3 3 =cot2 T - tan?2m

C
10. ’ron2£ +
6

C
sin? [E] +cos?[m
6 3

sec2[

C

d

C0527'C



01.

02.

03.

04.

C C
sin20 + sin?2 [ |+ sin? [ﬂ]"‘ sin? [ﬂ
6 3 2
sin20 + sin230  + sin260 + sin290
2 2
0 + 1 + 3 + 1
4 4
2
c c
cos20+ cos? [ |+ cos? [£]+c052 [ﬂ
6 3 2
cos20+ cos230 + co0s260 + co0s290

I
2 2

C

C C
sin T + 2cosT + 3 sin [371:]
2

C

C

|

|

+ 4 cos [ﬂ] - S5secmm -6 cosec[37‘c]

2 2

C

C

0 + 2(=1)+ 3(=1) + 4(0) - 5(=1) - 6(-1)

0 -2 -3+ 0+ 5 + 6

C
sin0 + 2cos0 + 3sin @
2

C C
+ 4 cos T+ 5sec 0 + 6cose(:£

2 2
0 + 2(1) + 3(1) + 4(0) + 5(1)
0O+ 2 + 3 + 0 + 5 + 6

16

+ 6(1)
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05.

06.

07.

08.

4 cot 45 — sec260 + sin230
a0y - (2)2 +[_1J2
2
4 - 4 + 1 = 1
4 4

cot260 + sin245 + sin230 + c0s290

SRORC

+ cos260 + tan245 +

sec260 cosec?230

+[L]2 + 22 - (22

4cot230 + 9s5in260 - écosec?260
- 9 tan?60
4
4(N3)2+9 (¥3]2 - 622 - 9 (V3)2
2 V3 4

12+ 9x3 - 6x 4 -9 x3
4 3 4



c c ¢
10.  tan?|m | + sin? [E] + cos?2(m
6 6 3
c
sec? ) - cos?m
4
09 . sin? [E]_ cos?m
3 3) =cot2 ™ - tan?2m c c
6 6 = lsec|m|+1 cos|T
2 2
CosA T 1. cosTm V3 6 3 3
3 6
LHS
LHS = 5in260 — cos260
c05260. cos230 = tan230 + sin230 + co0s260
sec245 c0s2180
2 2 []]2+ []]2+ []]2
[_1}2.[@]2 K 2 2
2L (212 - (-1)?
3 -1
_ 4 4 De e
1.3 - 3 4 4
4 4 5 _
1 = 1+ 1
_2 3 2
- 3
' = 2 + 3
= 8
3 _ 5
6
RHS = cot2m —tan?m
= = RH
6 6 S
= 1sec30 + 1cosé0
= cot?30 - tan230 13 3
= (V3)2—[L]2 = 1 2 o+ 11
V V3 V3 3 2
= 3-1 =2+ 1
3 36
= 8 = 4 + ]
3 6
LHS = RHS "
LHS = RHS
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Ql.

01. 1 -cos A
1T+ cos A

cosec A - cot A

02. 1 —sin X
AT+ sin x

sec x — tan x

03. |cosec x -1 1

Jdcosec x + 1 sec x + tan x
04. sec X + 1 = 1
A osec x - 1 cosec x — cot x

Q2.

01. 1 + ] = 2sec?o

1 -sino 1 +sino
TRIGONOMETRIC FUNCTIONS 02 sine + 1+coss = 2cosec s
1 +cos o sin 0
LHS = RHS

03. cosO + 1 -sino6 = 2seco
1 —sin 0 cos 0

04. tan 0 + secO + 1 = 2 cosec 0
sec 0 + 1 tan 0

05. cos o + sin 0 = sin®+cos0
1 -—tan 0 1 —coto

06. 1 - 1
sec 6 —tan 0 cos 0

= 1T - 1
cos 0 sec 0 + tan 0

07. 1 - 1
cosec 6 —cot 0 sin 0
= 1 - 1
sin 0 cosec 0 + cot 0
08. sin® = 2 + sin 0
cotd + cosecHd cotd — coseco
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Q3.

01.

02.

03.

04.

05.

06.

07.

08.

09.

fan x + cofx = sec x . cosec X

SeC2X + COSGCQX = sec2x . COSGCQX

sec4x - sec2x = tan4x + tan2x

07.

COS€C4X = COSGCQX = COf4X + COTQX

1 - 2sin2x + 2sin4x

sin4x + cos4x =

1 — 2cos2x + 2cos4x

sin4x + cos4x
cosbA + sinéA = 1 - 3sin2A.cos2A
sectx — tan%x - 3sec2x.tan?x = 1

cosecSx — cotéx — 3cosec?x.cot?x = 1

sin3x + cos3x

Q4 .

01.

02.

03.

04.

05.

= (sinx + cosx)( 1 -sinxcos x)
tan3x +  cotdx
1 + tan2x 1 + cot2x
= $EeCcx.Cosecx — 2sin x,cos x
sin = 1-s5in®-cosH
1 +coso sin®—-1-cos o
sin A = 1 +cos A-sin A
1 —cos A sin A- 1+ cos A
1 +sin A = 1 +sin A+ cos A
cos A Cos A+ 1 -sin A
fan A = fan A+sec A+ 1
sec A-1 sec A-1+tan A

1 + cosec A+ cot A

1 + cosec A-cot A

- 20 -

06.

= cosec A+ cot A-1

—-cosec A+ cot A+ 1

tan 6 + sec 6 — 1 = 1+5sino
tan 6 —sec 0 + 1 cos 0
cot A+ cosec A-1 = 1+ cCcos A
cot A -cosec A+ 1 sin A



Ql.

01. 1 -cos A =
1T +cos A

02.

LHS

cosec A - cot A

1 —cos A

1 —cos A

1 +cos A

(1 = cos A)2

1 — cos?A

(1 = cos A)2

sin2A

1 —cos A
sin A

1 —
sin A

sin A

cosec A-cot A =

cos A

1 —cos A

RHS

1 —sin x = sec x — tan x
N1+ sin x

LHS

1 —sin x 1 -sin x
d1 o+ sin x 1 —sin x
(1 = sin x )2
N1 sin2a

(1 = sin x)2
N cos2x

1 -sin x

COs X

1 - sin x

COS X COS X
sec x —tanx = RHS

- 21 -

= 1

03. |cosec x -1
Jdcosec x + 1

sec x + tan x

LHS
=[1-sinx
d T +sinx
= (1 -sinx 1 —sin x
d1 o+ sin x 1 —sin x
= [(1 - sin x )2
N1 - sin2x
= [(1 = sin x)2
N cos?x
= 1 -sinx
COS X
= 1 - sinx
COS X COoS X

sec x — tan x

sec?x - tan?x

sec x + fan x

=_
sec x + fan x

04. sec x + 1
dsec x -1

sec x + tan x
sec x + tan x

= 1

cosec x — cot x

LHS
=] 1+ cosx
d 1 —cosx
=]l +cosx 1+ cosx
d1l —cosx 1 +cosx
= [(1 + cos x)?2
N1 - cos?x
= [(1 + cos x)?
N sin2x




1 + cos x

sin x

1 + COS X
sin x sin x

cosec x + cot x cosec x — cot x

cosec x — cot x

cosec?x - cot?x

cosec x — cot x

1

cosec x — cot x

Q2.

01.

02.

1 + 1 = 2sec?0
1 -5sino 1 +sino
1+sind0+ 1-5sino

1 - sin2e

2
cos?0
2sec?9 = RHS

sin 0 + 1+cosO® = 2cosecH

1 +coso sin 0

sin20 + (1 + cos 0)?

(1 + cos0).sin6

sin20 + 1 + 2cos 0 + cos20

(1 + cos0).sin6

1+1+2cos 0

(1 + cos 6).sin 6

2 +2cos 0

(1 + cos 6).sin 6

2(1 + cos 0)

(1 + cos 6).sin 6

2
sin 0

2cosec O = RHS

- 22 -

03.

04.

05.

cosO + 1 -s5in0 = 2seco
1 —sin® cos 0
cos20 + (1 — sin 0)2
(1 —sin 6).cos 0
cos20+ 1 - 2sin 6 + sin2@
(1 —sin 6).cos 0
1 +1 —-2sin 0
(1 —sin 0).cos 6
2 — 2sin 0
(1 —sin 6).cos 6
2(1 - sin 0)
(1 —sin 6).cos 6
2
cos 0
2sec ® = RHS
tan 0 + secO + 1 = 2 cosec 0
sec 0 + 1 tan 0
sin 0 1 + 1
cos0 + cos6
T+ 1 sin 0
cos0 cos0
sin 0 + 1 +coso
1 +cos O sin 0 REFER 02
cos o6 + sin 0 = sin® +cos0
1 -tan 0 1 -—coto
cos o + sin 0
1 -5sino 1-cos o
cos0 sin 0
cos 0 + sin 0
cosO —sin 0 sin @ — cos 0
cos0 sin 0
cos?p  + sin20

cosf —sin® sin®—-cos 0

sin20
cos 0 —sin O

cos?0

cos0 —sin 0



cos?0 - sinZ0 08. sind = 2 + sin 0

cos0 —sin 0 cotd + cosecHd cotd — cosecH

. . WE PROVE
(cos® —sin 6)( coso + sin 0)

cosf —sin 0

sinod - sin 0 =
cotd + coseco cotf — cosecH
cos 0 +sin 6
= sin o 1 - 1
1 - 1 cotf+cosecoH cotfo—-cosecH

sec 6 —tan 0 cos 0

= sin 6|[cotd — cosecH — coth — cosecH
cot?e - cosec?e

= 1T - 1
cos 0 sec 0+ tan 0

= sin® [_QCOSGCBJ
WE PROVE -1
1 + 1
sec 6 —tan 0 sec 6+ tan 6 = sin® 2. 1
sin 6
= 2
cos 6 = 2

sec 0+ tan 6+ sec 6 —tan 6

sec?0 - tan2o Q3.

2 _
2sec 0 1 + tan’s = sec?s 01. tan x+ cotx = sec x.cosec x

1
sin x + CoOs X

2 = RHS COS X sin X

cos 0
= sin?x + cos?x

sin X . cos X

= 1

cosec 6 —cot 0 sin 0 -
sin X . cos x
= 1 - 1
sin 0 cosec 6 + cot 6 T SecX.cosecx
WE PROVE
02. sec?x + cosec?x = sec?x . cosec?x
1 + 1
cosecH — cot 0 cosechH + coto = 1 + !
cos?2x sin?x
= 2
sin 6 = sin2x + cos?x

cos?x,sin?x
cosecHb + cotd + cosecHb — coto

cosec?0 - cot?e = 1
cos2x.sin?x

2cosecH

1 + cotze = cosecze 5 5
= $ec“4x . cosec#4x

2 = RHS
sin 0
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03.

04.

05.

06.

07.

sec4x - sec?x = tan4x + tan?x

sec?x (sec?x - 1)
1 + tanzx = seczx
sec?x .tan?x

(1 + tan?x) .tan2x

tan2x + tan4x

cosec4x - cosec?x = cot4x + cot?x
cosec?x (cosec?x - 1)

cosec?x .cot?x

1 +C0t2X = COSGCZX

(1 + cot?x) .cot?x

cot2x + cot4x

sinx + cos4x = 1 - 2sin2x + 2sin4x
sindx + (cos?x)2
sindx + (1 - sin2x)2

sindx + 1 — 2sin2x + sin4x

1 - 2sin2x + 2sin4x

sin4x + cos4x = 1 - 2cos2x + 2cos?x
(sin2x)2 + cos*x
(1 — cos?x)2 + cos4x

1 — 2cos?x + cosx + cos4x

1 — 2cos?x + 2cos4x

cosbA +sinA = 1 - 3sin?A.cos?A
(cos2A)3 + (sin2A)3
ad + b3 = (a+b)3-3ab(a+ b)

(cos2A + sin2A)3
—  3cos2A.5in2A(cos2A + sin2A)

-4 -

08.

09.

(1)3 - 3sin?A.cos2A (1)

1 — 3sin2A.cos?A

sectx — tanbx - 3sec2x.tan2x = 1
WE PROVE
secé®x — tan®x = 1+ 3sec2x.tan?x
(sec?x)3 - (tan?x)3 - 3sec?xtan?x
a3 -p3 = (a-Db)3+3abla - b)
(sec?x - tan?x)3

+ 3sec2xtan2x(sec?x - tan?x)
(1)3

+ 3sec2xtan?x(1)

1 + 3sec?xtan?x

cosecéx — cotébx - 3cosec2x.cot?x = 1
WE PROVE
cosecbx — cotébx = 1+ 3cosec2x.cot?x
(cosec?2x)3 — (cot?x)3 - 3cosec?xcot2x
a3 -b3 = (a-Db)3+3abla-b)
(cosec?x — cot?x)3

+ 3cosec?xcot?x(cosec?x — cot?x)
(1)3 + 3cosec?2xcot?x(1)
1 + 3cosec2xcot2x
sin3x + cos3x

= (sinx + cosx)( 1 -sinx cos x)

a3+ b3 = (a+Db)(a?-ab+ b?)

(sinx + cosx) (sin2x —sinx.cosx + cos2x)

(sin x + cos x) (1 = sin x.cos x)



Q4.

01.

tan3x + cotdx
1 + tan2x 1 + cot?x
= Secx.cosecx — 2sin x,Cos X
tan3x + cot3x
sec?x cosec?x
sin3x cos3x
cosdx  + sin3x
1 1
cos?x sin2x
sin3x + cos3x
COSX sinx

sin4x + cos4x

COSX. Sinx

(sin2x + cos?x)2 — 2sin2x.cos2x

COSX . Sinx

1 — 2sin2x .cos2x

COSsX.sinx

1 — 2sin2x.cos2x

COsX.sinx

COsX.sinx

SECX.COSEeCX — 25iNX.COSsX

sin = 1-s5in®-cosH
1 +cos o sin®—-1-cos 0
sin2@ = 1-cos?e
sin29 = (1 -cos 6)(1 + cos 0)
sin = 1-cosb
1 +coso sin 0

By THEOREM OF EQUAL RATIOS

sin 0 = 1-sin®-coso

1 +coso sin®—-1-cos o

- 25 -

02.

03.

04.

sin A = 1 +cosA-sinA
1 —cos A sin A— 1+ cos A
sin2A = 1 - cos?A
sin2A = (1 —cos A)(1 + cos A)
SinA = 1+ cCcos A
1 —cos A sin A

By THEOREM OF EQUAL RATIOS

sin A = 1 +cosA-sin A
1 —cos A sin A—- 1+ cos A
1 +sin A = 1 +sin A+ cos A
cos A cCos A+ 1 -sin A
cos?A = 1 -sin2A
cos?A = (1 —sin A)(1 + sin A)
cos A = 1 +sin A
1 —sin A cos A

By THEOREM OF EQUAL RATIOS

1 +sin A = 1 +sin A+ cos A
cos A cCos A+ 1 -sin A
fan A = tan A +sec A+ 1

sec A-1 sec A-1+ tan A

1 +tan?A = sec?A

tan2A = sec2A -1

tan2A = (sec A-1)(sec A+ 1)
fan A = sec A+ 1

sec A-1 fan A

By THEOREM OF EQUAL RATIOS

fan A = fan A+sec A+ 1

sec A-1 sec A-1+tan A



05. 1 + cosec A+ cot A 07. cot A+ cosec A-1 = 1 +cos A

1 + cosec A-cot A cot A - cosec A+ 1 sin A
= cosec A+ cot A-1 1+cos A ... (i)
—-cosec A+ cot A+ 1 sin A
1 + cot?A = cosec?A = 1 + COoSs A

sin A sin A
cosec?A - cot?A = 1
= cosec A+ cot A ... (ii)

(cosecA — cotA)(cosecA + cotA) = 1
= cosec A+ cot A X cosec A - cot A

1 cosec A - cot A

cosec A + cot A

1 cosec A - cot A
= cosec?A - cot?A

By THEOREM OF EQUAL RATIOS cosec A - cot A
cosecA + cot A + 1 = cCcosecA + cotA -1 = 1 ceeeeen (1)
1 + cosecA - cot A 1 — cosecA + cot A cosec A - cot A
 PROVED HENCE FROM (i) , (ii) & (iii)
06. tan ® +sec 6 — 1 = 1+sino 1+cosA = cosecA + cot A = 1
tan 6 —sec 6 + 1 cos 0 sin A 1 cosecA - cot A
RHS = cot A+ cosec A-1
cot A - cosec A + 1
= 1+sino
cos 0 e () BY THEOREM OF EQUAL RATIOS
= 1 + sino
cos® cos® Q5.
01. iftanx +cotx = 3, then show that
= secO+tan 0 ... (ii) tan4x + cot4x = 47
= secO+tan® x sec 6-tan 0 tan x + cotx = 3
sec 06— tan 6 5
(fan x + cot x)« = 9
= sec?0 - tan2g 5 5
tan4x + 2tan x. cot x + cot4x = 9
sec 06— tan 6
tan2x + 2(1) + cot?x= 9
= 1
sec 6 - tan 6 e (i) tan2x + cot?x = 7
HENCE FROM (i) , (ii) & (iii) Squaring
(tan?x + cot?x)?2 = 49
1 +sin® =secO+tan® = 1
coso 1 sec 6 — tan 6 tan4x + 2tan?x . cot?x + cot4x = 49
= tan 0 +sec 0 — | tan4x + 2(1) + cot4x= 49

tan 6 —sec 0 + 1
tan4x + cot4x = 47

BY THEOREM OF EQUAL RATIOS
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