Introduction to

Trigonometry 8
SOLUTIONS

1. (b): We have, sin A +
tan A
_ sinA cos A
= SmA +cos A X S A
cosA

sin A cosA 1
v tanA= ,COtA = ’
[ an cosA €0 sinA’ cosec A

cosA cotA
cosecA

Xsin A

=sinA

2
= cosA + cos“A

(a) : We have, sinf = cos0
sin@
cos6
tan6 = tan45°

6 =45°

() : Given, sec(2x +17)° = /2

sec(2x +17)° = sec 45° [

2x+17=45 = 2x=45-17

2x=28=x=14

(b) : We have, cos1°-c0s2°-cos3°-cos4® - .... cos100°
051°-c0s2°-c0s3°... cos90° ... cos100°

[” tan 6= sin® |
) coso
[ tand5° = 1]

=1 = tan0=1

sec 45° = \/5]

du = vy u P

non o
o0

[ cos 90° =0]
(b) : sin(45° + 0) - cos(45° - 0)
0s[90° - (45° + 0)] - cos(45° - 0) [." cos(90° - 0) = sinb]
05(45° - 0) - cos(45° - 6) =0
1
1+ tan’0

imow

(ol

6. We have, sinZ0 +

=sin%0+ [+ 1+ tan®6 =sec® 0]

sec’0

= sin’f + cos°0 [+ secO =1/cosb]
=1 [+ sin0 + cos?0 = 1]

7. Given, sin6=

o SIS

cosf=v1-sin“ 0 ['. sin®® + cos®0 = 1]

:\/1_(%)2 =\/1_Z_2=\/;,2T_a2

1 + 1
1+sin® 1-sin6
=1—sir19+1+sir19 _ 2 _ 2
(1+sin@)(1-sinB) 1-sin%0 cos’O
9. InAOPQ, we have
0Q*=0OP* + PQ?

=2sec’@

CHAPTER

(1+PQ)*=0P*+PQ’
1+ PQ*+2PQ = OP* + PQ* = 1+2PQ =7*

U

= PQ=24cmand OQ=1+PQ=25cm
7 24
i = — d = —
sinQ > and cosQ T

10. LHS. = \/cos o.cosecf — cosasin3

= \/cosacosec(90° —a)—cososin(90°— o)
[Given a + 3 =90°]

=\/cosaseca—cosacosa = \ll—cos2 o =sina =R.H.S.

['. sin®® + cos®0 = 1]

11. 24cotA=7 = cotA=1
24

. 1 1
sinA = =
cosec A \/ 1+cot’? A
B 1 _ 1
2
1+(1) \/1+49
24 576
1 1 1 24

\/576+49= 625 =(25)=%
57  \s576 \24

12. Given, x = b sec® 0 and y=a tan’ 0

X
= sec®0= T andtan’0 = z ...(i)
b a
2/3 2/3
Now consider, (E) - (Z)
b a
= (sec® 0)*/® - (tan® 0)*/3 (Using (i))
=sec?0-tan’0 =1
13. We know that sin?0 + cos?0 = 1
= (sin®0 + cos?0)’ =1° [Cubing both the sides]

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

14. L.H.S. = (sin®0 - cos*0 + 1) cosec?®

= [(sinZG - cos%0) (sin29 + c0s°0) +1] cosec’d

[-. sin?0 + cos?0 = 1]

['1 - cos®® = sin®0]

= (sin0 - cos0 + 1) cosec?®
= 25in’0 cosec’®
=2=RHS.



2
15. We have, 2(cosec’0 - 1) tan?0
= 2(cot?0) tan’0 ['. cosec?® =1 + cot?0]
=2 [ tanB-cotd = 1]
tan? A1+ cot? A) tan’ A (Cosec2 A)

1+ tan? A) sec? A

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

16. LHS. =

_ sin® A ) cos’ A

=1=RHS.
cos’ A sin’ A
AQ 12
17. (i) InAAPQ, tan0 = 4Q =—= 3
PQ 16 4
B 3 15
(i) InAPBQ, cotB = B_3_5 1)
PQ 16 8
PQ 16 4
(i) In AAPQ, tanA =2 =16_14 @)
Q 1 3

[Using (2)]

[Using (1)]

18. -+ APQRis aright angled triangle.
PR* + RQ* = PQ’
= PR*=(13)*-(12)*=25 = PR=5cm
QR 12
PQ 13
1 13
cos 12
PR 5

(i) (c): cosO=

(ii) (c) : secO=

(iii) (c) :

S>3
tan0 12 12 _ 60
1+tan” @ 1+£ 169 169
144 144
1 12
tan® 5
PQ 13

cosech=—~
PR 5

(iv) (a): cot® =

[Using (1)]
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144 169
cot> @ — cosec’f=— ——=—1
25 25

(v) (b):sin’®@ +cos’® =1 (Using identity)

19. We have, KL =4 cm, ML=4\/§ cm, KM =8 cm

KL 4 1
i (@:tanM=—"=—==
LM 43 3
= tanM =tan30° = ZM =30°
ML 4+/3
(i) (c) : tanK=——= —[ = \/5 =tan60°
KL 4
= ZK=60°

(iii) (b) iv) (9
tan?45°—1 (1) -1

(V) (a): anz :(; :9:0

tan“45°+1 1°+1 2

20. Wehave, AB=BC= 6\/5 m
and AC=12m.
(i) - Dismid point of AC.
AD=DC=6m
Now, AB®=BD’+ AD* (" AABD is a right triangle)

— BD?=(6v2)* —6%=72—-36=136

= BD=6m ..(1)
BD 6 1
(ii) InAABD, sinA=—=—==—
AB &2 2
[Using (1)]
= sinA =sind5° = LA =45°
BD 6
iii) In ABDC, tanC = — = — Using (1
(iii) DC 6 [Using (1)]
= tanC=1=tan45° = ZC=45°
(iv) sinA—L cosC—cos45°—L
V2 J2
1 1 2
sinA+cosC:—+—:—=x/E
V2 2 2

(v) tanC=1, tanA = tan45° =1
= tan’C+tan’A=1+1=2
21. Given, sinb - cos6 =0

sin®

= sinB=cosf0 = 1

cos0

= tan6=1

[ tan0= sin® andtan45° = 1]
cos0

= tan 0 = tand5° = 0 =45°
Now, sin*0 + cos* = sin*45° + cos*45°

TEARCH)

[ sin45° = cos45° =

5
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=4+ ===

4 4 4 2

22. Given that, A = 60° and B = 30°
cosA—cos60°—;;CosB=c0530°=§

and cos(A + B) = cos(60° + 30°) = cos 90° =0

1 f 1+\/—
2 2 2
cos(A + B) # cos A + cos B.

Now, cos A + cos B =

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

e e
U %%:R.Hs

OR

We have, sin(A + B) =1
= sin(A + B) =sin90° = A + B =90°
Also, sin(A - B) = %
= sin(A-B)=sin30° = A-B=30°
Adding (i) and (ii), we get

A+B+A-B=120° = 2A=120° = A =60°
From (i), we have 60° + B =90° = B =30°
24. We have, (sin 0 + cosec 0) + (cos 0 + sec 0)?

=k + tan® § + cot”

.. (i)

.2 2 .
sin” 0 + cosec” 0 + 2sin 6 cosec 0

+ cos? 0 + sec? 0 + 2 cos 0 sec O

=

=k + tan® 0 + cot’ O

sin” 0 + cosec” 6 + 2 + cos> O + sec” O + 2

=k +tan’ 0 + cot’ 0

cot? 0
+sec’0-tan® 0 +4=k

sin® 0 + cos® 0 + cosec’ 0 -

U

1+1+1+4=k = k=7
Given, 2sin%0 - cos?0 = 2
2sin’0 - (1 - sin%0) = 2
2sin’0 + sin%0 -1 =2
3sin’0=3 = sin’9=1
sin0 = 1 = sin90° [
0 =90°

In AOPQ, we have 0OQ* = OP? + PQ?
(1+PQ)*=0P*+ PQ? [ 0Q-PQ=1]
1+ PQ? + 2PQ = OP* + PQ?

1+2PQ =7>=2PQ =48

['. sin®® + cos®0 = 1]

sin90° = 1]

LR

= PQ=24cmand OQ=1+PQ=25cm
So i OopP d PQ 24
0, sin Q = OQ 75 an cos Q= 00~ 5

27. InAABC,tan A = Bz 1

= BC=AB
Let AB = BC = k units
By Pythagoras theorem, we have

= VABZ +BC? B

AC

So,2sin A cos A = 2(%)(%):1

Hence verified.

H
28. We have, cosec A = _ypotenuse

Perpendicular

1

J10

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

BC=1unitand AC= 10 units.
By Pythagoras theorem, we have
AC?=AB*+BC

J10

2
(V10)" = AB? +12
ABZ=10-1=9

AB = \/5:3units

U

\/_

OJIH

1
tan A

and cotA=

3
1

A tan30° = R =30°

NG

% = cos60° = P = 60°

Now, cosP cosR + sin P sin R

29. Since, tanR =

Again, cosP =
(i)

= cos 60° cos 30° + sin 60° sin 30°

_1V3.V31_+3 V3_4B
222 27a s T2

(if) 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. Given, cos0+sin6= V2 cos0
Squaring both the sides, we get
(cos 0 + sin 0)? = (/2 cos 6)?

= 08’0 + sin’0 + 2cos0sind = 2cos’0

V3
2
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= 1 =2c0s%0 - 2cos0sind
= 1 -2c0s0 = -2cos0sind
= 1+1-2c0s% =1 - 2cos0sind
= 2 -2c0s%0 = cos?0 + sin%0 - 2cos0sind
= 2(1 - cos®0) = (cosb - sinb)>
= 2sin?0 = (cosO - sinB)? [ sin%0 + cos?0 =1]
= cos0 -sinb = \/2sin2 6 =+/2sin6
31. Wehave, sin 0 = %
25
2

= sin26=(%) = 1—c0529=%

25 625

576 _625-576 49

= cos’0=1- _—
625 625 625

= cosezl = secO=—
25

sin6 24/25 24
7/25 7

tan0 =
cos®

100(sec 6 + tan 0) = 100(§+2—74) 100(49) 700

LH.S.= \/sec 6+cosec ’
cos 6 sin 9

|: secO =

and cosecb =

)

sin©
fsm 9+cos 0 / [ - 5in20 + cos20 = 1]
sin 6 cos 9 sin 9 cos 9

_sin 6+cos 0

[ 1 =sin%0 + cos?0]

sme cose sin©-cosO
_ sin0 cos?0 _ sin®  cos6
" sinB-cos® sinB-cos® cosH sind
= tand + cotd |: tan@ = o and cotf = C?Se }
cos0 sin®
=R.H.S.

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

We have, sinB= % and sinQ = E

PQ
AC _AB
AB PQ _ PR PQ

A

(say) ...(d)

c B R Q

Now, by using Pythagoras theorem, we have
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BC = VAB*~AC? and QR = \/pQ? - PR2

2 42
So, EZJAB AC
QR /pQ?-PR?

_JK’PQ*-K*PR? _kPQ*-PR* _

... (i)

JPo?-pr?  PQ?-PR?
AC _AB_BC
From (i) and (ii), we have, — PR @ QR

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

3
33. Given,sin(A+C—B)=§andcot(B+C—A)= V3

= sin (A + C- B) =sin 60° and cot (B + C - A) = cot 30°

= A+C-B=60° ...(0)

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° (i)

Adding (iii) and (iv), we have

2A =150°= A =75°

From (iii), we have B = 75° -

OR

15° = 60°

We are given that, cosec 8= g = sin0= 12

17
. cos@=+1-sin 29 —1/ }g

sin® _ 12 17

cos 17 JE_J_ -

(sec2 6-1)
(cosec2 0-1)

So, tan6 =

N (secO—1) (sec6+1)
oW (cosec 8—1) (cosec +1)

2 2

- a8 \/(tane) _tand tan® x tan@ = tan’0

cot? 0 cotf cot@

2
- (755 [Using ()]
_14
145

34. We have, a sinf = b cos6 ..(i)
Also, a sin®0 + bcos®0 = sin0 cosd
= (asin®) sin®0 + bcos 0 = sind cosd

b cos . sin®0 + bcos 0 = sin O cosd [Using (i)]

=
= b cosh [sin’0 + cos’0] = sind cosh
= bcosh x 1 =sin 0 cosO
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= b=sind

From (i) and (ii), we have

a-b =b cos® = a = cosd

Squaring and adding (ii) and (iii), we get

a* + b* = sin®0 + cos?0 = 1

= a+b=1

Hence proved.

35. Given,m=cosA-sinA,n=cosA +sin A

m n_ m*—n?
Now, ———=
nom mn

_ (cosA—sin A)2 —(cos A+sin A)2
(cos A—sin A)(cos A +sin A)

.. (i)

...(iif)

cos? A+sin? A—2cos Asin A —cos? A
—sin? A—2sin Acos A
cos? A—sin? A

_ —4sinAcosA .
T T . .o, (1)

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

—4 - % (i)

Cos2 A sin2 A cotA—tan A
sinAcosA sinAcosA

From (i) and (ii), we get

m n _ —4sinAcosA -4

n o m cos®A—sin?A ~ cotA-tanA
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