Trigonometry

Exercise - 8.1

Solution 1:
., _ opposite side of the angle X YZ
sinX = -
hypotenuse ZX
adjacent side of the angle X XY
CosX = ol
hypotenuse ZX
tanX = opposite side of the angle X YZ
adjacent side of the angle X = XY
_ adjacent side of the angle X XY
cotX = i i il
opposite side of the angle X YZ
SEEE hvpotenuse _ZX
adjacent side of the angle X XY
W hypotenuse ZX

opposite side of the angle X Yz
Similarly, for angle Z,

sinZ = >y cosZ >% tanZ ol cotZ o
ZX ZX
secZ = 7 cosecZ = A
Solution 2:

In AABC, msB = 90°, ZACB
. ZBAC = 90- x.

In AADC, msD = 90°, ZACD = y.
© mzDAC = 90°- y,

I
2

tan x = f@-
BG'
AD
90°-y) = cotLDAC = —;
cof( y) = Co STek
Sec vy =_A_C X
CD’
; BC
B —_—
sin(90° - x) AT
AC
cosed(90° - y) = cosecZBAC = o
AB

cos(90° - x) = cosZBAC = ek



Solution 3:
In ALMT, mZ£T = 90° and m£M = 5Cr,
L mLMLT = 400,
ML is the hypotenuse.
In ALNT, m£T = 90°, m£LTLN = 30r,
L mLN = 60”,
LN is the hypotenuse.

tan50°=%; secd(r = t—_';_d; sin50°=||:—|-\r/|;
cosb0e = LEN; OOt60°=LmT; Q0Sec 40°=%;
c0330°=%.

Solution 4:

AUVW is a right angled triangle.
. By Pythagoras' Theorem,
UW?2= U2+ VW2

. (8)°=(6)" + VW?

. VW2=(8Y - (6) = 64-36= 28

NN =T
W 6 3
Ry = e
VW _247 7
T e
W 6 3
tan W = —= =
VW2 7
_WW 247 7
CCW=Tv~""6 "3
VW27 7
UW_8 4
Sogec W= ==



Solution 5:

A
2X
X
& 9
B V3x C

In the figure, AABC,
msB =90, £C = @

V3

0S8 = — ...[Given)
, BC
F he f =—,
rom the figure, cosé = =
2 BC=+3xand AC =2x ....[xis a constant, x > O)

In the right angled AABC, by Pythagoras' Theorem,
AC* =AB*+ BCG*

« (2x) = AB2+ (Bx )

» BB? = [2x)° - («Bx)z

- AB%? = x2

~ AB =X

sines 2B e X
AC 2x 2
BC 3x 43

S s

B X i

AC 2x 2
SeCf=—= —— =

BC Bx 3
Cosecg=£=.2_x.=2



Solution 6:

i. We know that sinéx cosecé=1
; x cosecéd=1

L cosecé = ixz- Z
7 A

ii. We know that tané@x coté=1

% xcoté=1

Oot8=1x§=
2

(NI RO



Solution 7(i):

Now, tanéx coté =1
2 xooté=1

. cote= =

&.
coséxsecé=1
%xsec9=1
L secé=3

sinéxcosecé =1

B

L —xXCosecé=1
3

. C0Secéd = i

Hence,

1 3
tang=+2; coté= —=; secé=3; cosecld = ——
Nz 65

Solution 7(ii):

siné

= tané
cosé

L 8iné@=tanéxoosé= ﬁxi
2 WJid

L sSiné=

=S



Exercise - 8.2

Solution 1:

i tan45° = 1, cos30° = g and sin6P = g
- 2tan? 45° + 0os? 30° - sin® 60P
2 2
=2(1)% + VB _[43
2 2
-2

il cotd5° = 1, secH0° = 2, cosec3P = 2 and coteP = 0
. 4cot? 45° - sec? 60° + cosec?30P + cot 9P
=41 -(2)* +(2)°+ 0
=4

Solution 2:

LHS. =sn9® =1
R.H.S. = 2c0os45° x sin45°

—o, L 1
S22
il
L.H.S. =R.H.G.

sSiN90P = 2cos45° x sin45°,



Solution 3(i):

sin30° = i
2
cos(40°+ x) = sin30°
1
;. 00s{40° + X) = 5

But cos6r = %

5 008 (40P + x) = cos60
L 400+ x = 60°
LoX=60P-40r = 20r

x = 20P

Solution 3(ii):

tan y = sin45° x ©os 45° + sin30°

e B L
N2 22
=%+%= 1
tany =
But tan45° = 1
» tany = tan4s°

Ly =45°



Solution 4:

L.H.S.= sinA =sin30° =

N =

L 2A = 60°)



Solution 5:

sinB = - ...[Given)

M)

; 1
but sin30° = 3
2 B=30 (1)

sin(A +B) = 3 ...[Given)

2

but siné(P = =—
2

A +B=60
L A+ 30° = 60° ..[From(1)]
L A =30

Thus A = 30°; B = 30°

oy

Exercise - 8.3

Solution 1(i):

COs 38° x COSS52X - siNn38° x sinS2®

B sin(90° - 38°) X sin(90° - 52°) - 8in38° x sin52°
= 8IiN38°x siN52° - sin38° x sin52°

=0



Solution 1(ii):

CQS 80° + COs59 x cosec31°
sinlCP
0os 8P : 1
= 9@_593
osforr - 107~ N )X ST
= cos 80° +sin31°x — 1
oos 80° sin31°
=1+1
=2
Solution 1(iii):

2tan353° oot 80°

cot37¢ tanl10°
_ 2tan5® _ tan{90°-80°)
~ tan (90° - 37°) tan 10°

_ 2tand3  tanl10°
"~ tanS53® tani10°
=2-1

=1

Solution 2:

tan2A4 = cot (A - 18°)

5 oot (90° - 2A) = cot (A - 18°)
LOP-2A= A-18°

» 3A =108

L A=36°

L2A=T72°

L (A-18°) = 36°- 18° = 18°



Solution 3:

sin38 = cos(6-6°)

- 00s[90P - 38) = cos(6- 6°)
2 90P - 30 = 6~ 6°

. 48 = 96°

L B=24°

L 30=72°

. (6-6)=24°-6° = 18°

Solution 4:

sinA = cosB
. sinA=sin(90° - B)
. A=90r-8
L A+B =90



