8.2 ILLUSTRATIONS

EX.1 Inthe given triangle AB = 3 cm and AC = 5 cm. Find all trigonometric ratios.
Sol. Using Pythagoras theorem

AC? = AB? + BC?

=  5=3+p?

= 16 = p° = P=cm

Here P=4cm,B=3cm,H=5cm

sin9=E=ﬂ
H 5

Ex.2

Sol.
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Ex.3 Ifcosec A = 1—53 the prove than tan?A-sing?A = sin*A sec? A.

Sol. We hare coses A = 1—3 = M

5  Perpendicular

So, we draw a right triangle ABC, right angled at C such that hypotenuse AB = 13 units and perpendicular

BC =5 units
B Pythagoras theorem, B
AB? = BC2 + AC2 = (13)2 = (5)2 + AC?
13
AC? =169 - 25 = 144 S
AC = 4144 =12 units A
G 12
tan A = 2 = E
AC 12
SinA = —= E
13
and SsecA = ﬁ = E
AC 12
L.H.S. tan? A - Sin2 A R.H.S. =sin* A x sec? A
(s 2 (s 2 (5 4 . 13 2
12 13 13 12
B 5 EMEE
144 169 13% x12°
25169 - 144) 5
144 x 169 13? x 122
_ 25x25 _ 25%25
144 x 169 144 x 169
So, L.H.S. =R.H.S. Hence Proved.

Ex.4 In AABC, right angled at B. AC # AB = 9 cm. Determine the value of cot C, cosec C, sec C.

Sol. In AABC, we have
(AC)? = (AB)? + BC?
= (9 - AB)? = AB? + (3)? [+ AC+AB=9cm = AC =9 - AB]
= (81 + AB2-18AB =AB%+9 G
= 72-18AB=0
=

AB =7—2 =4cm.
18 5cm
Now, AC+AB=9cm 3cm
AC=9-4=5cm

4cm

115




Ex.5

Sol.

Ex.6

Sol.

Ex.7

Sol.

So,cotC:E:E, cosecC:A—C:—E, secC:—C=§.
AB 4 AB 4 BC 3

Given that cos (A - B) = cos A cos B + Sin B, find the value of cos 15°.
Putting A = 45° and B = 30°

We get cos (45° - 30°) = cos 45° cos 30° + sin 45° sin 30°

= coslSO':ixﬁJrixl
272 J2r2
= c05150=\/§+1
22

A Rhombus of side of 10 cm has two angles of 60° each. Find the length of diagonals and also find its area.

Let ABCD be a rhombus of side 10 em and #BAD =#BCD =60° . Diagonals of parallelogram bisect each
other.

S, AO = OC and BO = 0D

In right triangle. AOB

singo® = 28 cos 300 = OA
AB
., 1_o8 L, 3 oA
2 10 2 10
= OB =5cm = OA =53
- BD =2 (OB) = AC = 2(0A)
=  BD.=2(5) =  AC=2 (5/3)
= BD'=10cm = AC = 10y/3.cm
So, the length of diagonals AC = 10\/5 cm & BD=10cm
1
Area of Rhombus = E x AC xBD
1
- Ex1c>\/§ x10
= 504/3cm?.
SeC2 540 — C0t2 360 .2 0 2 0 .2 0 2 0 0 0
Evaluate : = ¥ o 2sin“ 38" sec“ 52" —sin“ 45° + —tan17 tan 60" tan 73
cosec“57° —tan</33 @

2040 12 ar0
sec 24 - cot 36 =+ 2sin” 38° sec? 52° — sin® 45° + 2 tan17° tan 60° tan 73°
cosec“57” —tan© 33 @
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Ex.8

Sol.

Ex.9

Sol.

Ex.10

Sol.

sec?(90° - 36°) — cot? 36°

= +25sin? 38° sec?(90° — 38%) — sin? 45° + 2 tan(90° — 73°) tan 73° tan 60°

cos ec?(90° - 33°) —tan®33° V3
2000 42 a0 2
= cose;: 3(? C02t 3(? 1 25in2 38 cos ec238° - | = +icot73°tan73°x\/§
sec“ 33" —tan“ 33 ﬁ J§

-1 osin? 380« 21 0—1 2,1 0x73°><\/§[~:cosecze—cotze=lsec29—tan29=1]
1 sin?38° 2 J_ tan 73
=l+2—£+2=5—1
2 2
_9
2

Prove that : cos ec(65° + 0) — sec(25° — §) < tan(55° — 0) + cot(35° + 6) = 0

cos ec(65° + 0) = cos ec{90° — (25° — )} = sec(25° - 0) ..
cot(35° + 0) = cot{90° - (55° - )} =tan(55°-0) [ ..% (i)
. L.H.S. cosec(65’ + ) —sec(25° < 0) — tan(55° — 0)+ cot(35° + 6)

= sec(25° - 0) — sec(25° = 0) ~tan(55° — 0) + tan(55° — 6)

=0 [using (i) &(ii)] R.H.S.
2 —
Prove that : cot®—-tan6 = M
sin®cos o
L.H.S. cot6—-tan©
20959_5|n6 cote=C9se,tan6= sin 0
sin® coso sin o cos 9
20 . ain2 20 _(1_ 2
_ co§ 0—sin _cos e (1-cos”0) [ sin20 = 1— cos? 0]
sin6 cos 6 sin6cos 0
_cos?0-1+cos’O 2c0s”0-1
sin@cos 0 sin@cos 0
R.H.S. Hence Proved.
Prove that : (coses A —sin A) (sec’A —cos A) (tan A + cot A) =1
L.H.S. (cosec A —sin A) (sec A—cos A) (tan A + cot A)
= _1 —-sinA 1 —COS A _smA +—C9SA
sinA COS A CosA sinA
_(1-sin®*A |(1-cos? A | [ sin® A +Ccos* A
sin A CosA sin A cos A
cos?A ) [ sin?A 1 -, )
=|— - [ sin“A+cos“A=1]
sin A COS A sinAcos A
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=1 R.H.S. Hence Proved.
Ex. 11 If sin6+cos®=m and sec 6+ cos ecb =n, then prove that n (m2 -1)=2m.

Sol. L.H.S.n(m?-1)

= (sec 0+ cos ech)[(sin 6 + cos 0)% —1]

(2 +_i (sin? 6+ cos? 0 + 2sin 0 cos 6 —1)
cos® sind

\/

_(cos0+sind
sinBcos 6

](1+ 2sin6cos6-1)

= w (2sin 6 cos 6)
sin©cos 6

= 2(sinB+cos 6)

=2m Hence Proved.

Ex.12 If sec® iQrove that s

Sol. secO=x+—
4x

= =
= tan®0 = x2 + S+ 2xXx———1
16x 4x
1
= tan®0 = x° +
X

1
2+§_
2

16
= tan®0 = (x —ij
4x

tan 0 = 4| X 1
4x

= t
So, @an=x—~ .. ea

X

4
or tan6 = —(x —i] e (1)
4x

Adding equation (i) and (ii)
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sece+tane=x+i+x—i
4x

4x
secO+tan6 = 2x

Adding equation (i) and (ii)

sece+tane=x+i—x+i
4x 4x

_1

2X

Hence, sec 0+tan 0+ 2x orzi. \ 0
X
Ex.13 If 6 is an acute angle and tan 6 + cot0 =2 fi value of tii @

Sol. We have, tan0+cot0 =2
= tan’0+1=2ta w

= tan® 0 — 0
=

1

= tan o + =
tan

= =0
= tan6=1

= tan 0 = tan 45°
= =45

tan® 0 +cot® 0
= tan® 45° + cot® 45°
= (tan 45)° + (cot 45)°

= @°+@°

= 2.
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