Introduction to

Trigonometry
SOLUTIONS

1. (a):Given,sin @ =3/5. B
Let AAOB be the right angled
triangle such that ZOAB = 6. 5k 3k

Assume that OB = 3k units
and AB = 5k units.

Then, OA = \AB? —OB? =25k —9k? = 4k units

A A Oo

oy tang = 2822
T 04 4
2. (b) : We have sinA + cosA cotA
"tan A cosec A
_ sinA COsA _ .
= SnA +cosA X Sin A Xsin A
CcosA
i A:SinA, tA:COSAI 1 _ . A
[ an cosA «0 sinA " cosec A s

= cosA + cos’A
3. (b): We have, sin® 60° - sin” 30°

(ﬁ)z_(l)z 31 2.1

2 2 4 4 4 2
4. (a) : We have, sinf = cos0
= sin® =1 =>tanb =1 [ tan0= sine]

cos cos0
= tanb = tan45° [ tand5° =1]
= 0=45°
5. (c):Given, sec(2x +17)° = 2
= sec(2x +17)° = sec 45° [ sec45°= /2]
= 2x+17=45 = 2x=45-17
= x=28=x=14

(b) : We have, cos1°-c0s2°- cos3°-cos4® - .... cos100°

=
0

051°-c0s2°- c0s3°... cos90° ... cos100°

=0 [ cos 90° =0]
7. (b) :sin(45° + 0) - cos(45° - 0)

= c0s[90° - (45° + 0)] - cos(45° - 0) [." cos(90° - 6) = sinb]
= c0s(45° - 0) - cos(45° - 0) =0

8.  We have, sec 5A = cosec (A + 30°)
= sec 5A =sec[90° - (A +30°)]
= sec 5A =sec (60° - A)
= BA=60°-A=6A=060°
= A=10°
9. Given, sin06= g
cos@=41-sin?0 [ sin®0 + cos?0 = 1]
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1 . 1
1+sin® 1-sin®
1-sin6+1+sin® _ 2 2

=2s5ec’ @

11.

=

12.

=

=
=

13.

(1+sinB)(1-sinB) 1-sin28 cos20

Ina AABC, we have A + B + C =180°
B+C=180°-A = %:90%%

We have, tan 3x = sin 45° cos 45° + sin 30°
tan 3x = i><i+l= l+1

270272 272
tan3x =1 = tan 3x = tan 45°
3x =45° = x=15°

LHS. = \/cosoccosecﬁ—cosocsinﬁ

= \/cos o.cosec(90°— o) — cos asin(90° — ar)

[Given a +  =90°]

=\/cosocsec0c—cosotcosoc = \]1—cos2 o =sino = R.H.S.

14

=

15.
= tan’0 - sec’0
=(sec’ 0 -1) -sec?®

. Wehave, =

[ sin%0 + cos?0 = 1]

1 |:sin25°+sin285°:|_§=1

X | cos?5°+cos?85°] 4
1| sin®5°+sin*(90°-5°) | 3 _
x| cos? (90°—85°)+ cos?85° | 4

1 sin®5°+ cos? 5° 3
x| sin?85°+cos?85° | 4

[ sin (90° - 0) = cos0, cos (90° - 6) = sinb]
1 3 1 3 1_7 4
P
L.H.S. = tan"0 + tan®0 = tan’0(tan’0 + 1)
[ tan%0 + 1 = sec®0]
[ tan%0 = sec?0 - 1]

= sec’® - sec?0 = RH.S.

16

=

. Given,x=b sec® @ and y=a tan’ 0

sec’ 0 = z and tan® 0 = g
b a

N0




2
2/3 2/3
Now consider, (f) —(l)
b a

= (sec® 0)*° - (tan® 0)*/° (Using (i)
=sec’0-tan’0=1

We know that sin®0 + cos?0 = 1

(sin’0 + cos?0)’ = 1° [Cubing both the sides]

(sin”0)*+ (cos?0)’ + 3sin0 cos’d (sin’ + cos’0) = 1
sin®0 + cos®® + 3 sin’0 cos’0 = 1

L.H.S. = (sin*0 - cos*® + 1) cosec’d

= [(sinze - cos?0) (sin29 + c0s’0) +1] cosec’®

= (sinze - c0s%0 + 1) cosec?0 [ sin%0 + cos?0 = 1]
= 2sin%0 cosec?0 [ 1 - cos?0 = sin®0]
=2=RHS.

19. We have, 2(cosec®0 - 1) tan®0
= 2(cot?0) tan’®

20003

['.- cosec’® =1 + cot?0]

=2 [ tanB-cotd =1]
2 2 2 2
0. LHS. = tan” A(1+cot” A) tan” A(cosec” A)
S 1+tan® A sec? A
(

[ 1+ cot?A =cosec’A ; 1+ tan’A = sec’A]

_ sin? A ) cos? A

- cos’ A sin? A
21. Given, sinf - cosO = 0

sin®

= sinB=cos6 = =1
cos0

[ tan® = e
cos0

= tan 0 =tan45° = 0 =45°

Now, sin®0 + cos’ = sin*45° + cos*45°

=1=RH.S.

= tan0=1

and tan45° = 1]

4 4

1 1 1
= — | +| == - sin45° = cos45° = —
(%) (&) [ 7]
1 1 2 1
=4t —=—=—

4 4 4 2
22. Given that, A = 60° and B = 30°

cosA=cos60°=%;cosB=cos30°—§
and cos(A + B) = cos(60° + 30°) = cos 90° =0
Now,cosA+cosB=%+§=l+2—\/§¢0

cos(A + B) #cos A + cos B.

23. L.H.S. = cosec? 60° sec’ 30° cos? 0° sin 45° cot® 60°
tan® 60°

(TG o -
161 82

= Xe——=— =
RN R.H.S.
24. Wehave, sin(A+ B) =1
= sin(A + B) =sin90° = A + B =90° (i)

Also, sin(A - B) = %
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= sin(A-B)=sin30° = A-B=30° ...(ii)
Adding (i) and (ii), we get

A+B+A-B=120° = 2A=120° = A=60°
From (i), we have 60° + B=90° = B =30°
25. We have, cos150 = sin30
= cos150 = cos(90° - 30) = 1560 = 90° - 36

180 =90° = g=20° _ 5o
18

U

cot 90 + tan90 = cot 45° + tand5°=1+1=2
Given, 25in%0 - cos’0 = 2
2sin®0 - (1 - sin’6) = 2
2sin%0 + sin’0 -1 =2
3sin’0=3 = sin’0=1
sinO = 1 = sin90°

0 =90°

27. In AOPQ, we have OQ?* = OP? + PQ?

= (1+PQ)*=O0P*+ PQ* [-0Q - PQ=1]
= 1+ PQ’+2PQ = 0OP*+ PQ*
=
=

['.- sin®0 + cos?0 = 1]

[.-sin90° = 1]

TS

1+2PQ=7>=2PQ =48
PQ=24cmand OQ =1+ PQ =25cm
PQ 24

O
So, sin Q = @=£ and cos Q = @—2—5

28. In AABC, tan A = E:1 c
AB
= BC=AB
Let AB = BC = k units
By Pythagoras theorem, we have

AC = VAB?+BC? B A

1 1
So,2sinAcos A = Z(ﬁ (—):1

Hence verified.

J10

29. We have, cosec A = M =
Perpendicular 1

So, we draw a AABC, right-angled at B such that

c
BC=1unitand AC= /10 units.
By Pythagoras theorem, we have V10 .
AC?*=AB*+ BC*
2
= (J10) =AB?+1? h B

= AB%’=10-1=9
= AB= 9 =3 units

BC 1 AB 3
sinA=——=—, C =—=—,
AC 10 AC 10
tanA=£=1, = 1 :LO
AB 3 cos A 3
1 3
d cotA=——=—=
and co A1
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1 tan30° = R =30°

V3

Again, cosP = % = c0s60° = P = 60°

(i) Now, cosP cosR + sin P sin R
= cos 60° cos 30° + sin 60° sin 30°

13 31 3,5
"2 2 22442

(ii) cos(P - R) = cos(60° - 30°) = cos30° =
From (i) and (ii), we get
cos (P - R) =cos P cos R + sin P sin R

30. Since, tanR =

N|®

31. Wehave, sin”22° + sin” 68° +5in%63° + c0s63°sin27°
cos? 22° + cos® 68°

_ sin?22°+sin%(90° — 22°)
cosz(90° -68°)+ cos’ 68°
+ 5in%63° + c0s63°sin(90° - 63°)
:2~n0 2 ~nno
_sm 22°+cos 227, sin%63° + c0s63° cos63°
sin®68° + cos” 68°
[.-sin(90° - B) = cosB and cos(90° - 6) = sinb]
= %-& (sin” 63° + cos® 63°) [ sin0 + cos®0 = 1]
=1+1=2

32. Given, cosO+sind= \/E cos0
Squaring both the sides, we get
(cos 0 + sin 0)? = (/2 cos 6)°
050 + sin®0 + 2cos0sind = 2cos’0
1 = 2c0s%0 - 2c0s0sind
1 - 2c0s%0 = ~2c0s0sind
1+1-2c0s’0 =1 - 2cosOsin®
2 - 2c0s%0 = cos’0 + sin?0 - 2cosHsind
2 (1 - cos’0) = (cosO - sind)?
2sin’f = (cosO - sine)2 ['.-sin’® + cos?0 =1 ]
cos - sinb = \/2sin2 0 =/2sin
cos? (45°+0)+ cos? (45°-0)

tan(60° +0)- tan(30°—6)
_ cos?(45°+6) +[sin{90° - (45°— 6)}]

tan(60°+6)- cot{90°— (30°—0)}
[.-sin(90° - ©) = cosb and cot(90° -

L VR 2 U T

33. L.HS.=

0) = tanb]

_ cos®(45°+8) +sin*(45°+6) _ 1
tan(60°+6)-cot(60°+6)  yan(0o40).— L
tan(60° +6)

[ sin%0 + cos?0 =1, cot® = 1/tan 6]

=1=RH.S.

34. L.HS.= \]sec 0+ cosec?0 1/
cos 9 sin 9

l: secO =
Cose

and cosecO = —:l
sin®

3

/sm 6+cos 9 / - 8in20 + cos20 = 1]
sin 6 Cos 9 sin 9 cos 9

_sin 9+ cos 6

[ 1 =sin’0 + cos®0]

smG cosG sin©-cos0O
_ sin?0 cos? 0 _sin® cos6
 sin@-cos® sin®-cos® cosO sind
= tan0 + cotd [ tan6 = sin® and cotf = C?SG ]
“RHS cos0 sin©

35. Let us consider two triangles ABC and PQOR, right
angled at C and R respectively such that sin B = sin Q.

We have, sinB:£ and siang
AB PQ

AC PR AC _AB_ .

Then 2 E=5Q = PR PO " ) ()

DN

Now, by using Pythagoras theorem, we have

BC = VAB®> - AC? and QR = \/pQ? — PR2
So, BC_ JAB%>—AC?
QR JPQ? - PR?

\/k2PQ _k?PR? k\/PQ _PR?

=k ... (ii)

Jro?-pr?  [PQ*-PR?
AC _AB _BC
From (i) and (ii), we have, — PR - PO 0 Q R

So, AACB ~ APRQ and therefore, /B = ZQ.

3
36. Given,sin(A+C—B)=%andcot(B+C—A)= NE)

= sin(A+ C-B)=sin60°and cot (B + C - A) = cot 30°

= A+C-B=60° ...(i)

and B+ C-A=30° ...(ii)

Adding (i) and (ii), we have 2C = 90° = C = 45°

Putting this value of Cin (i), we get A - B=15°  ...(iii)

Also, by angle sum property of a triangle
A+B+C=180°

= A+B=135° ...(iv)

Adding (iii) and (iv), we have

2A =150°= A =75°

From (iii), we have B = 75° - 15° = 60°
37. We are given that, cosec 6 = 17 = sinO= 12
12 17
" cosf=\1-sin’@ = (12) ——‘145
17 17

sing_12_ 17 _ 12

. N0

tang = SINO _ _
So, an0= 6~ 17 V15 V125




(secO—1) (sec6+1) (sec29—1)
Now, =
(cosec 8—1) (cosec 6+1) (cosec2 0-1)

2 2
:\/tanz 0 :\/(tane) _tan® _ tan® X tan0 = tan20
cot“0

cotd )  cot
12 ¥

= (ﬁ) [Using ()]
_144

145
38. We have,
cosec2(90° —-0)- tan’ 0 2 tan? 30°sec? 37°sin’ 53°

2(cos2 37°+cos? 53°) cosec?63° - tan? 27°

_ sec?0—tan2 9
2(cos?(90° — 53°) + cos® 53°)

2
2(1) %xsin253°
V3 ) | cos?(90°—53°)

cosec? (90°-27°) - tan? 27°

[ cosec(90°—0) =secB and tan30°=

&

2><1[ 5 xsin? 53°:|
_ 1 __ 3lsin“53°
2(sin2 53°+ cos? 53°) sec?27°— tan? 27°
_1.2_35-4 1
23 6 6
39. We have, a sinf = b cos0 (1)

Also, a sin®0 + bcos>0 = sind cosd
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(a sinB) sin0 + bcos O = sind cosd
b cosO . sin’0 + bcos 0 = sin O cosd
b cosb [sin?0 + cos?0] = sin® cosO
b cosB x 1 =sin 6 cosd

b =sin®

From (i) and (ii), we have

a-b="b cosd = a = cosb

Squaring and adding (ii) and (iii), we get
a* + b? = sin®0 + cos?0 = 1

= a+1¥=1

Hence proved.

[Using ()]

Lty Ul

...(ii)
...(ii)

40. Given,m=cosA -sinA,n=cos A +sin A
Now, I _das m? =

n o m mn
_ (cosA—sin A)2 —(cos A +sin A)2

(cos A—sin A)(cos A+sinA)

cos? A+sinZ A—2cos Asin A —cosZ A
—sim2 A—-2sin AcosA
cos? A—sin% A

_ —4sinAcosA .
= ﬁ (1)

cos“A-sin“ A
Dividing numerator and denominator by sin A cos A,
we get

it 4 )
cos? A sin® A - cotA—tan A - (H)
sinAcosA sinAcosA
From (i) and (ii), we get
m n _ —4sinAcosA —4
nom cosZ A—sin? A ~ cotA-tanA

n m
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