Introduction to
Trigonometry 3

«\ TRY YOURSELF

1. InAPQR,RQ*=PR?>+PQ*=3*+12=9+1=10
— RQ=+10cm

= BC*=1*+1%=2

= BC= 2 units

PR 3 PQ 1
Now,cosR= — = —,cosQ = —= = —
RQ - 10 %" Rg m
cotQ = P9 1secR RQ \/—0
PR 3 PR
tnR_PQ 1
PR 3
2. InAABC,BC?>= AB*>+ AC? C
B 1
Now, sing= AC_ 1
ow, sin BC \/E

COSB—£=it nB= AC 1=1,
BC 2’ AB 1

A
BC \/ N2

B=— =42 B= =—=+2
secC B 1 ,cosec C 1

AB 1
dcotB= —=-=1
anda co AC 1

3. InAABCtanA—BC 4.
AB 3

Therefore, we have, BC = 4k units

and AB = 3k units p
where k is a positive number.

By Pytha%oras Theorem we have
AC*= AB” + BC* = (3k)* + (4k)* = 25k*
= AC =5k units

Now, sinA—E e 4,cosA

AC 5k 5

@)

3k

[s~]

AB 3k 3

AC 5k 5’

AB

cotA= —= g,cosecA = £= =
BC 4 BC

and sec A = EZE
AB 3

4. In AACB, we have A

AC =AB? - BC? = /(29)? - (21)2 i
(29— 21)(29 + 21)
= JB)(50) = /400 = 20 units —
AC_20 o _BC_21 c
T 29" T AB T 29

(@) cos? 0 +sin® 0 = (2) + (Q)
29 29

212 +20% 441+ 400
292 841

oV

21
So, sin 6 =

=1
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(ii) cos® 0 - sin®

(21 (20 )2 _(21+20)(21-20) 41
29) 29) 292 841
5. Wehave, seca = —=w

Base
Let us draw a triangle POR, P
right angled at Q such that
ZPRQ = a,base = QR = 4k units 5k
and hypotenuse = PR = 5k units,
where k is a positive number.
By Pythagoras theorem, we have
PR? = PQ* + QR2
= 25k*=PQ*+ 16k*
= PQ*=25k* - 16k* = 9k*> = PQ = 3k units

JE 3k 3
Now,tana=Q—§=E=Z
3
1—tan0t_1_2_1
1+tana 1+Z 7

6. Given,mcotA=mn

= m.tanA_n |:'.'cotA=tanA:|
- tanA=2 ()
" sinA  cosA
Now msinA-ncosA _ " cosA cos A
" ncos A+ msin A nCOSA sinA
cosA cosA
[Dividing both numerator and denominator by cos A]
m
=mtanA—n=m';_n [From (i)]
n+mtanA 1
w2 — 2 n
~ " ~ m2 _ 1’12
n2+m®  m®+n?
n

7. Wehave,3tanA=4—=>tan A=4/3

Now, /sec A — cosecA
sec A + cosecA

1

1
_ |cosA sinA _\/SinA—COSA _\/tanA—l
1 4 1 sinA+cosA VtanA+1

cosA sinA

[Dividing both numerator and denominator by cos A]




=J§=% ['.‘tanA:§:|

WIN|w | =

Hence proved.

2
8. LM = Sosec 29— cos? 6 _ sin?# cos™0
cot? 0 cos’ 0
1—cos?0sin’ 0 sin” 6
B sinZ 0 1 - cos? @sin” @
- cos? 0 - cos? 0
sin’0
1 cos?0sin’ 0 5 . 9
=~ 5 =sec” 0 -sin“0=RH.S
cos“ 0 cos“ 0

Hence proved

9. Wehave,5cos0=7sin0
cos® 7

sin 6 5

cos0

Now 7sinB+5c0s6 _ 7+ sin@

5sin®+7cos® ¢ - Cf)se
sin@
[Dividing both numerator and denominator by sin 6]

= - [Using (i)]
5+7(7)
5
_ 747 _14 _14x5_70 35
5+§ 74 74 74 37
> 4 cos? 30° — 5sin 90°
10. (i) Wehave, — 5
5 6sec” 30° + 2 cos 90°
3
4| = | -5x1 3
_ (2) .
= . - _ M
5 e 8 8 4
6l = +2x0
B 55
(i) We have, c052 — tan 60° + 5sin 0°
sin” 45°
:*/5/22—\/5 5 0=ﬁx3—\/§=0
( 1 ) 241
V2 .
11. Here, LH.S g
1+ sin 60° cos A
_ sin [ A =60°]
cos 60°
_ 1+J—/2_2+\F
1/2
Now, RHS, = —054  _ _cos60 [ A = 60°]
1 1-sinA 1-sin60°
__2 1 1 243 _2+43
- = =2+43
B 2B 203 2443 4-3
2
LHS.=RHS.
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12. Wehave, sin(A - B) = — and cos (A+B)= %
We know that, sin 30° = 1 and cos 60° = 1
A - B =30° 2 2 ..4)
A+ B=60° ...(ii)
On adding (i) and (ii), we get
2A =90°= A =45°
On substituting the value of A in (i), we get
45° - B=30°= B =15°
13. When A =10°, we have,
3sin3A +2cos(5A+10)°  3sin30°+2cos60°
J3tan3A + Cosec(SA 20)° 3 tan30° + cosec30°
1 5
3= [+2 =
_ (2)+ ( ) :(2):§
1 1 +2 6
V3 ( ) +2
V3
14. We have, sin90° + 1 1 + L =1+ ﬁ
tan45° sec30° 1 2/43 2
15. In AABC, A
tan C = AB
BC
5cm
= tan30° = > L >
BC 3 BC
L e
= BC= 5\/5 cm
N 3 300 —_ ﬁ
ow,lsm : AC
—=— =>AC=10cm
2 AC
16. Given, PQ = \/5 cm p
and PR =242 cm.
1 2\2
Clearly, sinR = Pg % > V2 em e
= sinR =sin30° [ sin30° = %] Q R

ZR =30°

Now, in APQR, ZP + ZQ + ZR =180°
[By angle sum property of triangle]

= ZP+90°+30°=180° = £P =180° - 120°
s ZP=60°
17. cot 85° + cos 75° = cot(90° - 5°) + cos(90° - 15°)
= tan 5° + sin 15°
18. We have, tan 46° - cot 44° = tan(90° - 44°) - cot 44°
= cot 44° - cot 44° [. tan (90° - 6) = cot 6]
=0
19. We have, cot 10° - cot 30° - cot 80°
= cot (90° - 80°) - cot 30° - cot 80°
= tan 80° - cot 80° - /3
=1 x \/5
=3
20. We are given that sin 3A = cos (A - 26°) (@)
Since sin 3A = cos (90° - 3A),

cos (90° - 3A) = cos (A - 26°)

[ cot30°= 3]
[.-tan0-cot 6 =1]
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Since 90° - 3A and A - 26° are both acute angles, therefore,
90°-3A=A-26°

= 4A=116°= A =29°

21. We have, sec 35° sin 55° = sec 35° sin (90° - 35°)

= sec 35° cos 35° [.- sin (90° - 6) = cos 6]
-1 cos 35° [ secO = ]
cos 35° cos©

=1 ..
cos 55° cosec 35° = cos (90° - 35°) cosec 35°

= sin 35° cosec 35° [ cos (90° - 0) = sin 6]
= sin 35° sin35° |: cosecH = sine]
=1 ..(2

sec 35° sin 55° + cos 55° cosec 35°
=1+1=2

22. We have, sin 43° sin 47° - cos 43° cos 47°

= sin 43° sin (90° - 43°) - cos 43° cos (90° - 43°)

= sin 43° cos 43° - cos 43° sin 43° =0

23. Since, A and B are complementary angles.

. A+B=90°=B=90°-

= cotB=cot(90°-A)=tan A [. cot (90°-0) = tan 0]

5
tB= =
co 7
5 1
24. We have, sec”0 - —
1 cosec“®—1
= sec’d - 5 [ cosec’® =1 + cot®0]
cot“0
= sec?0 - tan? + tan@ =
sec’0 - tan“0 [ ) 6:|

=1
25. L.HS. =secA (1 -sin A)(sec A + tan A)

=( ! )(1—sinA)( ! +smA)
cos A cosA cosA

1-sinA)(1+sinA) 1-sinA
_( _

cos? A cos? A

2
A
= 2 2 -1 =RHS.
cos” A

26. L.HS. =cotA+tanA =

cosA sinA
sinA cosA

2 -2
_ cos” A+sin” A & 1 [+ sin%0 + cos?0 = 1]
sin Acos A sin Acos A
= .1 . ! = cosec Asec A
sinA cosA
=R.H.S. .+ cosecA=——andsecA =
sin A cos A

sin O 1+ cos6

27. LHS=

1+ cos© sin O

_ sir129+(1+cos.9)2 _ sin? 0+ 1+ cos? 6 +2cos 6

sin@ (1 + cos 6)
_ 1+1+2cosB
- sin 0 (1 + cos6)
_  2+2cosH
sin 0 (1 + cos 0)

2(1+ cosB) 2

sin O (1 + cos0)

['.- sin®0 + cos?0 = 1]

= = =2 cosec 0 = R.H.S.

sin®(1+cos6) sin®

28. We have, sin’0 (1 + cot®0) = sin’0 cosec’0

2 1
=sin®: —5— =1
sin“ 6

29. We know that, cosec A =

Y W
sin A \/1—coszA

sinA 1-cos® A

Also, tan A = =
cos A cos A
o, e 1 cos A
nd cot
tan A \/ 1-cos? A
30. Given, tan 0 = %

sinf = tan 6 =

12 12

5
V1 + tan2 0 122 \/25 +144
S 25

1212
= 5 =i
169 13 %
25 5
12 13+12
1+sin0 _ 13 _ 13
Now, - ENEESVInk

1-sin6 N 1_2

2
31. secO= \/1+tan26 = 1+(%)

i

cos 0 =

1
sec9 2/\/_

&

JiJi fELf

Now, 3 sin’ 20 + 7 cos?0

SCRUEI R
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