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Chapter 9. Introduction to Trigonometry

BRUIMATTT Jreurat &l 7T 3TaR deo S o =il f@der fear arar § | S sin@ & cosé #
J&oll ST HehdT § 372dT sin® & cosecOd H ol ST HhdT ¢ |

g

sin® = cosB = secB=tanB = cotBb =>cosecd = sinb
31ar (Or)

sin@ U cosB U secOU tanB UJ cotB [ cosecd [J sin@

(i)é@zlﬁ(coseﬁms’ra’rsinze=1-coszewmaﬁffaﬁcoseceaﬁrmms’r
ar sine = FT JANT T |

COSGC@

(ii) 319 cosB & sec® #H SColel & df cosB = ——= T YINT R AT cosO A sind Fr 3R F&ol=TT

g a cos?0 = 1 - sin®0 T IUAT HT |

sece

(iii) 319 sec® ¥ tan® HT 3R FEolall & ar sec’® = 1 + tan®Q T T g9 | IS sec® A cosP
#W%a’fsece——éﬁrmm|

cosb

(iv) ?Jﬁ' tan® & cotd H Seelell § ol sgcsh#d tand = T cotd T tan® H SEor=T & dr cotd

& AT HE |

C0t9

tane

(v) cotd & cosecd H Scolell § o cot’® = cosec?® - 1 &1 YT fhar SRAM 3R cosecd &
cotd H ScoleTT § ar cosec’® = 1 + cot’® T YA fohar SR |

(vi) ot ot ReproTfAfaT 3eqara @1 sin® AT cosd # TETaT ol YT FlATSieds gl ¢ |
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Exercise 8.4 (NCERT)

Q1. FRITATAr 3reTardl sin A, sec A 3T tan A #Y cot A F 9al # =aFa AT |
Solution:

N 1 . _ >
smA-COSecA = T [ cosecO = Vcot?6 + 1]

secA=Vtan?A+1 [+ secd = Vtan?6 + 1|

1

=~ \cot?a +1
2
= /i::;f [ secd = Vean?6 +1|
tanA = ——
COtA

Q2. OA & 3= wsft RaorfAfar srequral # secA & el # saFa AT |
Solution:

sinA=v1 — cos2A

1
COSA =——
secA

tanA =Vsec24A —1
A 1
cosecA = —
sinA

_ 1

41— cos2A
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1
/sec2 A-1
sec2A
1

VsecZ A-1

secA

secA

Vsec2 A-1
1

1
cotA = =
tanA  +sec?A-1
Q3. AT AFIfaT |

sin? 63"+ sin%227°
c0s217°+ cos273°

Solution:

. . . .. sin@ = cos(90 - 0)
sin? 63"+ sin?27 _ sin? 63 + cos?(90 —-27)

c0s217°+ cos273°  sin2(90°—17°)+ cos273° cosB =sin(90 - 8)

_ sin? 63"+ cos?63°
sin273°+ cos273°

:lzl
1

(ii) sin 25° cos 65° + cos 25° sin 65°
Solution:
sin 25° cos 65° + cos 25° sin 65°
= sin 25° sin(90°- 65°) + cos 25° cos(90°- 65°)
= sin 25° sin 25° + cos 25° cos 25°
= sin? 25° + cos? 25°
=1 [ sin?A + cos?A =1]
Q4. WEY fAshed AT 3R 3 fashey i1 gite HfSw:
(i) 9 sec2 A -9 tan2 A SRR &
A) 1 (B) 9 (C) 8 (D) o

Correct Answer: (B) 9
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Solution:
9sec2A-9tan2 A = 9(sec? A -tan2A)
=9x1=9
(ii) (sec A + tan A) (1 - sin A) SR & :

(A) secA (B) sinA (C) cosecA (D) cosA

Correct Answer: (D) cosA

Solution:
. _ 1 SinA .
(secA+tan A) (1 -sinA) = (cosA cosA) (1-sinA)
1 inA
= ( AL ) (1-sinA)
CcosA

_ (14 sinA)(1-sind)

CcosA
(1?—sin?A) cos?A cosA XcosA

= = = = cosA
CcoSA COSA COSA

(i) 1+ tan?A s

111) ———— s :
1+ cos?A
(A) sec2A (B) -1 (C) cot2A (D) tanzA

Correct Answer: (D) tanZ A
Solution:

1+ tan?A sec?A
1+ cos2A  cosec?A

1
,12 cos?2A 1
Sin<A
sin?A

= > = tanZA
COS%A
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Q5. TFfafla aaatdesr g T, ST d Hivr, Geteh fav edoreh aRe™d g,
TgeTehITT §

1-cos0

. _ cotB)2 =
(i) (cosecB - cot 0) 1 coso

Solution:

LHS = (cosecB - cot 6)2

_ ( 1 cosA)z_ (1—cosA)?
~ \sind sind) = sin2A

_ (1—cosA)(1—-cosA)
- 1- cos?A

_ (1-cosA)(1-cosA) 1-cos6
- (1—cosA)(1+cosA) 1+ cosf

31d: LHS = RHS proved

. cosA 1+ sinA
11 = 2 secA
( ) 1+ sinA + cosA
Solution:
CcoSA 1+ sinA
LHS = -
1+ sinA CcoSA

cos?A + (1+ sinA)?
cosA(1+ sinA)

c0Ss2A +1 + sin?A + 2sinA
cosA(1+ sinA)

CcoS2A + sin?A + 1 + 2sinA
cosA(1+ sinA)

1+ 1 + 2sinA
co0sA(1+ sinA)

2 + 2sinA
co0sA(1+ sinA)
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_ 2(1+sinA)
cosA(1+ sinA)

2
= =2 X
COSA COSA

= 2secA

tanf coto
iii =1 + secO.cosecO
( ) 1- cotf + 1-tan@

Solution:

tanf cotl
1- cotB 1-tanf

Cotd & T Uel &l tand H deolar W

LHS =

1 1
: tanf tand _ tanf tand
I P 1—-tan0 tan® — 1 1—tan®
tan@ tanf
tan?0 1

" tanf -1 tanf(1-tan®)

_ tan?0 1
" tan®—1 —tanf(tanf —1)
tan?0 1

tanf — 1 tanf(tanf —-1)

_ tan®6 -1
" tanb (tanB-1)

_ (tan6-1)(tan?6 +tanb+ 1)
- tanf(tanb - 1)

[“x*— ¥y =(x—»)(*+ xy + ¥y

(tan?6 +tanb+ 1)
- tan®

_ tan?0 | tané 1

tanf tan@ tan@

= tanf + 1 + cotf

sin@ cosf

+ 1+

cos@ sin@

[ cot@ = €89 1y tan@ = S0
sinf cosf
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_ sin?0+sinf.cosf +cos?0
cosfsinf

sin@.cos@+cos?0+sin?0 e
= ; |+ cos?6 + sin6 =1
cosfsin6

sinf.cosf+1
cosBsinf

sin@.coso 1
cosBsinf cosBsinf

:1+

1 1 1 1
[" = sec, — = coseclH ]
sin®

cos6 " sin6 cos6

= 1 + secB.cosecH

Hence LHS = RHS proved

1+secA sin?A
i) —————= ————
secA 1—-cosA
Solution:
1
1+
1+secA
LHS = - —cosA
secA
COSA
COSA+ 1
_ _cosA
= 1
cOSA
COSA+ 1 COSA
= X =cosA+ 1
COSA 1

sin?A  1—cos?A
RHS = =
1—cosA 1—cosA

_ (1= cosA)(1 + cosA)
- 1-cosA

=1+ cosA Il cosA+ 1

Hence LHS = RHS

cosA—sinA+1
v) - = cosec A + cotA
cosA+ sindA—- 1
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Solution:

COSA—SinA+1

LHS = -
COSA+ sinA— 1
3791 3R &Y H sinA T HET &7 W
cosA sinA 1
_ SinA _sinA ' sinA _ cotA— 1 + cosecA
S CosA, sinA 1 T cotA+ 1- cosecA
SsinA  sinA sinA
_ CcOotA + cosecA—1
" CcotA+ 1- cosecA
_ (cosecA+ cotA) — (cosec?A— cot?A)
N cotA+ 1— cosecA
_ (cosecA + cotA) - (cosecA + cotA)(cosecA—cotA)
N cotA+ 1— cosecA
(cosecA + cotA)[1 - (cosecA—cotA)]
B cotA+ 1— cosecA
_ (cosecA + cotA)[1 - (cosecA—cotA)]
B CotA+ 1— cosecA
_ (cosecA + cotA)(1 - cosecA+cotA)
- cotA+ 1— cosecA
_ (cosecA + cotA)(cotA+1 - cosecA)
B COotA+ 1— cosecA
= cosecA + cotA
LHS = RHS
. 1+sinA
(vi) ———=secA + tanA
1-sinA
Solution:

LHS 1+4sin A _ V1+sin A
Al 1-sinAd - Vv1-sind
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g & IRATHIOT el W

V1+sinA x\/1+sinA
V1-sind V1+sinA

(Vi+sinA )*  1+sin4
V1-sinZ2A Vcos2A

1+sin A 1 sinA
= +

CcosA cosA CcosA

= sec A + tanA
araT geT = Sl gey

sin0—2sin3 0

(vii) =tan O

2 cos3 0- cos O

Solution:

sin6—-2sin3 0
" 2cos360-cos 0

LHS

_ sinf(1-2sin?0)
"~ cosf (2 cos?6—1)

sinf « (1 -2(1—cos? 8)
cosf (2cos?6-1)

sinf « (1 -2+2cos?0)
cosf (2cos?26-1)

sind y (—1+2 cos? 0)
cos@  (2cos?26-1)

_ sinB « (2cos?6 -1)
" cos®  (2cos?6-1)
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(viii) (sin A + cosec A)2 + (cos A+ sec A)2=7 + tanZ A + cotz A
Solution:
LHS = (sin A + cosec A)2 + (cos A + sec A)?

=sin? A + 2.sinA.cosecA + cosec? A + cos?2 A + 2.cosA . secA + sec? A
) ) 1 1
=sin? A + 2.sinA.—— + cosec? A + cos? A + 2.cosA.—— + sec? A
SinA cosA

=sin? A+ 2 +cosec?A+cos?A+2+sec?A
=sin? A+ cos?A+2+2+cosec?A+sec?A
=1+4+(1+tan?A) + (1 +cot?2A)

=7 +tan? A+ cotz A

LHS = RHS proved

i A-sinA A- A= ——
(ix) (cosec sin A) (sec cos A) oA + cod

Solution:

LHS = (cosec A-sin A) (sec A - cos A)
1 ) 1
= ( — — smA) (— — cosA)
sinA COSA
_ (1— sin? A) (1— cos? A)
h sinA COSA
cos?A sinZA

= — X =sinA.cosA
sinA cosA

1
tanA + cotA

1 .
— B _ cos6 _ sinf
= SosA oA [ cotl = sind 3R tanl = “os0

sinA  cosA

1
cos? A +sin2 A
sinA.cosA
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1

= —F [ 60320+sin20=1]
sinA.cosA
1 sinA.cosA _ _

= 1 X f = cosA.sinA

LHS = RHS proved

(1+ tanZA) _ (1— t:;mA)2 — tanZ A
(x) 1+ cot2A/ ~ \1-cotA -

Solution:

LHS (1+tan2A)
“\1+ cot2A

B <1+ tan2A>
= 1
1+ tan? A

_ [ 1+tan?A
“\ tan?2A+1
tanZ A

1+ tan? A tan? A

= X
1 1+ tan? A
=tanZ A
2
1-tanA
LHS-II = (—)
1- cotA
2
1- tanA 1-tanA
tanA-1
tanA tan A
_ (1 tan A tan A )2
B tanA — 1
_ (1 tanA tanA )2
a —( 1-tanA)
(1 tanA —tanA )2
(1— tan A)
= (—tanA)?
=tanZ A
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