Chapter 17
Trigonometric Ratio

Exercise 17

1. (a) from the figure (1) given below , find the values of:
(i) sin 6

(ii) cos O

(iii) tan 0

(iv) cot O

(v) sec 6

(vi) cosec 0
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M

(b) from the figure (2) given below , find the values of :
(i) sin A
(i) cos A

(iii) sinA + cos’A



(iv) sec’A — tan® A.

12

A

Solution

(a) from right angled triangle OMP ,
By Pythagoras theorem , we get
Op? = OM? + MP?

MP? = OP? + OM?

MP? =(15)* —(12)?

MP? =225 - 144

MP? = 81

MP? =92

MP =9

N MP
(1)51n0—0p

lw =
ml‘o



(11)COSH—O—P
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15
4
s

MP
(111)tan9—5
9
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3
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(lV)COtQ—E
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9
4
3
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(V) sec =
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N
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(vi) cosec O = —
MP
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(B) from right angled triangle ABC,

By Pythagoras theorem , we get

AB?= AC? + BC?
AB? = (12)% +(5)?

AB? = 144+25
AB? =169
AB?=132
AB =13

. . A _BC
(1) sin A = v
_ >

13

. _AC
(1) cos A = 5
_12
13

(i) sinA + cos? A = (

52 2
(&) + @)
13 13
5
= (2_) + (ﬂ)
169 169
_ 25+144
169

BC

AB

)+ (

AC

AB

)



169
169

=1
Sin’A + cos’A =1

(iv) sec’A — tan’A = (A_B)Z N (E)Z

169 25
144 144
144
144
=1

Sec?A — tan’A =1

2. (a) from the figure (1) given below , find the values of :
(i) sin B

(ii) cos ¢

(iii) sin B + sin C

(iv) sin B cos C + sin C cos B .



10

(b) from the figure (2) given below , find the values of :
(i) tan x
(ii) cos y

(iii) cosec’y — cot’y

(iv) —— +

sinx siny

— 3 coty
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Solution

From right angled triangle ABC,
By Pythagoras theorem , we get
BC?> = AC? + AB?

AC?=BC* - AB®

AC?=10"- 62
AC?=100-36
AC? = 64
AC?=§?
AC=38
. . __perpendicular
(1) sin B = hypotenuse
_4c¢
BC
= i
10
_4
5
(i1) cos ¢ = base
hypotenuse

ul | s gloo (E.%l(':%



__perpendicular

(111) sin B = hypotenuse
__AC
" BC
8
" 10
_ 4
s

. perpendicular
Sin C =

hypotenuse

__AB
" BC
__ 6
10
3
s
Now ,

smB+smc=§ +§

|
I
+
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I
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(iv) sin B =

ut | W

CosC=é
5

erpendicular
C= perp

Sin
hypotenuse

AB

BC



Cos B = base
hypotenuse
__AB
" BC
6
" 10
3
s

From figure
AC=13,CD=5,BC=21
BD=BC-CD

=21-5



>

=

v

B D
<
21
From right angle AACD,

By Pythagoras theorem we get
AC = AD? + CD?

AD? = AC? - CD?

AD? = (13)*> — (5)?

AD? =169 — 25

AD? =144

AD? =122

AD=12

From right angled A ABD,
By Pythagoras angled A ABD
By Pythagoras theorem we get



AB?= AD? + BD?
AB? =400

AB2? = (20)?

AB =20

perpendicular

(i) tan x = (in right angled A ACD )

base
CD

AD
5

12

)

ba

— (inright angled AABD)

(H) cosy = hypotenuse

base

Coty= (in right angled A ABD )

perpendicular

__BD

" AB
16
20

5

hypotenuse

(i11) cos y = (in right angled A ABD )

perpendicular
BD

AB

20

12



5
3

base -

Coty = rpendicula (in right angled A ABD )
AB

AD

16

12

4

3

Cosec’ y — cotly = (2)2 N (%)2
-5)- )
_ 25-16

9

I
—_— O | O

Hence , cosec’y -cot’y =1

(iv) sin x = perendicular ( in right angled A ACD )
hypotenuse

__AD

" AB

12

" 20

3

5



Coty= base (in right angled A ABD )

perpendicular

(sir51 x) + (sir31 y) -3 COty

Ul

3 4
=E+?_ 3X§
13 5

=5 x4 3Xx>-3 x~=
5 3 3

=1 x4 1x2-1 x2
1 1 1

=13+5-4=18—4
=14

Hence —— + — — 3coty =14

sinx  siny




3. (a) from the figure (1) given below , find the value of sec@

A

13

0 rf 5
B D C
« 21

¥

(b) from the figure (2) given below, find the values of :
(i) sin x
(ii) cot x

(iii) cot® x — cosec’ x

(iv) secy

24
(v) tan“y cosZy

B
12
a

X

A YN E




Solution

AB

(a) from the figure , sec 6 = —

Butin A ADC, 2D =90°
AC? = AD? + DC? (Pythagoras theorem)
(13)> = AD? + 25
AD?*=169 —25

=144

=(12)?

AD =12

(in right A ABD )

AB? = AD? + BD?

= (12)2 + (16)?

=144 + 256

=400

= (20)?

AB =20

AB

Now ,sec 8 =—
BD

U »—xlw
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(b) let given A ABC
BD=3,AC=12,AD=4
In right angled A ABD
By Pythagoras theorem
AB? = AD? + BD?

AB? = (4)* + (3)?

AB*= 16+9

AB? =25

AB=5

In right angled triangle ACD
By Pythagoras theorem ,
AC?*= AD’ + CD?

CD? = AC? - AD?
CD?=12*-4°

CD?*=128

CD =128

CD =64 x 2 (D

=82

. . erpendicular
(1) sinx = PP

hypotenuse
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base

(i1) cot x = ,
pependicular
__ BD
AD
3
4
base
(i11) cotx = :
perpendicular
__BD
AD
3
4
. hypotenuse
(iv) cosec x = TR0
perpendicular
AB
BD
5
4

Cot? x — cosec? x

() - @)

9 25

16 16

_ 9-25

16
16



hypotenuse

Perpendicular = (in right angled A ACD )

base

base

hypotenuse

Coty= base ( in right angled A ACD )

hypotenuse




I
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=1
= -1

cos?y

tan® y —

4. (a) from the figure (1) given below , find the value of :
(i)2siny -cosy

(ii) 2 sin X — cos X

(iii) 1 —sin x + cos y

(iv) 2 cos x — 3sin y + 4 tan x

(b) in figure (2) given below , A ABC is right angled at B. If
AB =Y units , BC =3 units and CA =5 units, find

(i) sin x°

(i) y .




Solution :

(a) in a right angled A BCD ,
Using Pythagoras theorem
BC? =BD?+ CD?
Substituting the values
BC? =92+ 122

By further calculation

BC?> =81 +144 =225

BC? =152

BC=15

In a right angled A ABC,
Using Pythagoras theorem
AC? = AB? + BC?

We can write it as
AB?=25%-15°

By further calculation

AB? =625 —225 =400
So we get

AB? =207

AB =20



(1) we know that
In right angled A BCD

__perpendicular

Siny =

hypotenuse
: BD
Siny = sC
Substituting the values

. 9 3
Slny—E=E

In right angled A BCD

base

Cosy=

hypotenuse
_CD

Cosy= oC
Substituting the values

12 4
COS}’:E:E

Here
4

- - 3_4
2siny—cosy=2 Xz~

We can write it as

4
5

vl vl o

Therefore , 2 siny —cosy =

2
5



(1) 1in right angled A ABC

. erpendicular
Sin x =22
hypotenuse
. BC
Sin x=—
AC

Substituting the values

Sinx = L_3
25 5
In right angled A ABC
b
Cosx = e
hypotenuse
Cosx = 48
AC
Substituting the values
Cosx=>2 ==
25 5
Here

. 3 4
2s1nx—cosx=2xg—g

We can write it as

4
5

ullnNn 1l oy

Therefore , 2 sin X — cos X =

ul N



(i11) 1n right angled A ABC

perpendicular

Sin x =
hypotenuse

Sin x = 2%
AC

Substituting the values
12 3

Snx=—=-=
25 5

In right angled A BCD

base

Cosy =

hypotenuse

CD
COS y = E

Substituting the values

l-sinx+cosy=1—-—=+

ul |l w
vt | b

By further calculation

_ 5-3+4
5

So we get
9-3

5

I
ur | o

: 6
Therefore, | —sinx +cosy = E



(iv) in right angled A BCD

C _ base
05 X hypotenuse

AB
Cosx=—

AC
Substituting the values
Cosx =2 ==

25 5
In right angled A BCD

. __perpendicular
Sin Y= base
: BD
Siny = oC
Substituting the values
ny=2 =3
Siny = il
In right angled A ABC
tan x = perpendicular
base
tan X = B¢
AB

substituting the values

Sl w

tan x = — =
20
here
: 4 3 3
2cosx—3 smy+4tanx=2><g— 3><E+ 4XZ

By further calculation



8 9 3
:—___I__
5 5 1

Taking LCM

_ 8-9+15
5

14
5

(b) it is given that

AB =y units , BC =3units , CA =35 units

(1) in right angled A ABC
. __perpendicular
Sin X = hypotenuse
. c
Sin x = 2=
AC
Substituting the values
. 3
Sin x=-

5
(i1) in right angled A ABC
Using Pythagoras theorem
AC?=BC?* + AB?
We can write it as
AB? = AC? - BC?
Substituting the values
AB?=5%-32
By further calculation
AB?*=25-9=16



So we get
AB? =4?
AB =4

y = 4 units

therefore, y = 4 units

5. In a right angled triangle , it is given that angle A is an

acute angle and that
tan A = % . find the values of :

(i) cos A

(ii) cosec A —cot A .

Solution
Here ABC is right angled triangle

£ A 1s an acute angle and 2C = 90°

tan A = >
12
BC_ 5
AC 12
Let BC =5xand AC=12x
From right angled AABC

By Pythagoras theorem , we get
AB? = (5x)* + (12x)?



AB? = 25x° +144x?
AB? = 169x?

base

(1) cos A=

hypotenuse
__AC

4B

_ 12x

T 13x

_1

13

hypotenuse

(1) cosec A = :
perpendicular

_AC

BC
_ 13x

5x
13
s
12

CosecA—cotAz%—?

_ 13-12
5

ul | =



6.(A)inA ABC,2A=90°.if AB =7cmand BC-AC=1cm
, find :

(i) sin C

(ii) tan B

(b)in A PQR 2Q =90°. if PQ =40 cm and PR+ QR =50 cm
, find:

(i) sin P

(ii) cos P

(iii) tan R.

Solution :

(a) in right A ABC
£ A=90°
AB=7cm
BC-AC=1cm
BC=1+AC



/cm

We know that

BC? = AB? + AC?
Substituting the value of BC
(1 +AC)* = AB* + AC?

1 +AC?>+2AC =7*+ AC?
By further calculation

1 +AC?>+2AC =49 AC?
2AC =49 -1 -48

So we get

AC = 42—8 = 24cm

Here
BC =1+AC
Substituting the value



BC=1+24=25cm

o AB 7
)snC=—=—
BC 25

. AC 2
(i) tan B=— = 2
AB 7

(b) in right A PQR
£ Q=90°

PQ =40 cm

PQ+ QR =50cm
We can write it as

PQ=50-QR

dcm

—

Q

Using Pythagoras theorem

PR? =PQ?+ QR?

(50 — QR)? = (40)* + QR?

By Further calculation

2500 + QR? - 100QR = 1600 + QR?



So we get

2500 - 1600 = 100QR

100QR =900

By division

QR =10 =

We get

PR =509 =41
(i) sinP =25 ==
(i) cos P =—2 =2
(iii) tan R = g—ﬁ =2

7. in triangle ABC , AB =15¢cm, AC =15 cm and BC
=18cm . find

(i) cos LABC

(ii) sin £ ACB

Solution

Here ABC 1s a triangle in which

AB=15cm, AC=15cmand BC = 18cm

Draw AD perpendicular to BC, D is mid -point of BC.
Then BD — DC =9cm



In right angled triangle ABD
By Pythagoras theorem we get
AB? = AD? + BD?

AD? = AB? - BD?

AD? = (15)* - (9)*

AD?=225-81
AD? =144
AD - 12 cm
. . base
(1)cos £ABC = rypotenuse

(in right angled A ABD , 2 ABC = 2ABD)

(1) sin ZACB = sin £ ACD

__perpendicular

hypotenuse

_ad

ac
12

15



I
Ul

8. (a) in the figure (1) given below , A ABC is isosceles with
AB =AC=5cm and BC =6cm. find

(i) sin C

(ii) tan B

(iii) tan C — cot B.

(b) in the figure (2) given below , A ABC is right angled at B.
Given that £ ACB =0, side AB =2 units and side BC =

lunit , find the value of sin? 0 + tan’ 0

(¢) in the figure (3) given below AD is perpendicular to BC,
BD =15 cm,sinB=§ andtanC=1
(i) calculate the lengths of AD , AB, DC and AC

(ii) show that tan’B — =-1

cos’B



6cm

(1) (2)

Solution

(a) 1t is given that

A ABC 1s isosceles with AB = AC =5cm

Construct AD perpendicular to BC
D 1s the mid point of BC
So BD =CD

Here
BD=CD=§= 3 cm

In right angled A ABD
Using Pythagoras theorem
AB? = AD? + BD?

We can write it as

AD? = AB? - BD?
Substituting the values

and BC = 6cm



AD?*=5%-3°
By further calculation
AD?*>=25-9=16

So we get

AD*=4°

AD=4cm

(1) in right angled A ACD
sin - Bt

Sin ¢ = % = g

(1) in right angled A ABD

erpendicular
B= perp

tan
base

(111) 1n right angled A ACD

erpendicular
C = perp

tan
base
AD _ 4
tanc=— =~
CD 3
in right angled A ABD
cot B = base

perpendicualr



cotB=2 =23
AD 4
here
tanC—cotB:f—E
3 4
taking LCM

16—9 7
tanC -cotB=—=—
12 12

(b) it 1s given that

A ABC isright angled at B
AB = 2units and BC = lunit
In right angled A ABC
Using Pythagoras theorem
AC? = AB* + BC*
Substituting the values
AC?=22+1°
AC?=4+1=5

So we get

AC*=5

AC=+/5 units

In right angled A ABC

perpendicular

Sin @ =

hypotenuse



. on_48B _ 2
’S1nt9—AC—\/g

In right angled A ABC

perpendicualr

tan 6 =
base

AB 2
tan @ = — = -
BC 1

we know that

= 2o (22 2)2
sin® @ + tan 9—(\/3) +(1)
by further calculation

4 4
=_+_
5 1

Taking LCM

4420
5
24
5

—4 g

(¢) (1)in A ABC

AD is perpendicular to BC
BD = 15cm

: _4
’SmB—5

tanc=1

in A ABD

perpendicualr

sin B =
hypotenuse



. AD _ 4
sinB=—=-
AB 5

consider AD = 4x and AB = 5x
using Pythagoras theorem

in right angled A ABD

AB? = AD? +BD?

We can write it as

BD? = AB* — AD?

Substituting the values

(15)* =(5%)* - (4x)”

225 = 25x* - 16x?

By further calculation
225 = 9x?
x2=22 =25

9
So we get
X=v25=5
Here
AD=4x5=20
AB=5x5=25

In right angled A ACD

erpendicular
C::=p p

tan
base



so we get

tan C=':—IC) = %

consider AD = x then CD =x
in right angled A ADC

using Pythagoras theorem
AC? = AD?* + CD?
Substituting the values

So the equation becomes
AC?*=20%+20°

AC? =400 + 400 = 800
So we get

AC =+/800 = 202
Length of AD =20 cm
Length of AB =25 cm
Length of DC =20 cm

Length of AC =20v2 cm

(1) in right angled A ABD

__perpendicular

tan B =

base

SO we get



AD
tan B=—
BD

substituting the values

tanB == ==
15 3
in right angled A ABD
cos B = base
hypotenuse
SO we get
BD
cos B=—
AB

substituting the values

cosB=— =2
25 5
here
LHS =tan’B - —
COos“B
Substituting the values
() -5
=(3) — ==
G)
By further calculation
42 52
GRS
_16_25
9 9

So we get



_ 16-25

Ol O

=1
= RHS

Hence , proved

9. if sin 0 =§ and @ is acute angle , find

(i) cos 6
(ii) tan 6

Solution
Let A ABC be aright angled atB
Let £ACB =6

. : 3
Given that , sin 8 = -

AB 3

Ac s

Let AB =3x

Then AC =5x

In right angled A ABC,
By Pythagoras theorem,

We get



o
+

(5x)* = (3x)? + BC?
BC? = (5x)* — (3x)*

BC? = (2x)?
BC =4x
. . base
(l) cos 0 = hypotenuse
BC

AC



__perpendicular

base

10. given that tan 0 = % and @ is an acute angle, find sin 0

and cos 0

Solution
Consider A ABC be right angled at B and 2 ACB =6

It is given that

tan @ =2
12



AB 5
BC 12

Consider AB=5xand BC=12x

A

C B

In right angled A ABC
Using Pythagoras theorem
AC? = AB? + BC?
Substituting the values

AC? =25x% + 144x* = 169x>
So we get

AC? = (13x)?

AC=13x

In right angled A ABC

__perpendicualr

Sin @ =

hypotenuse



So we get
5x 5

: AB
Snf=—=—=—
AC  13x 13

In right angled A ABC

base

Cos 0 =

hypotenuse

So we get

BC
Cos 8 =—
AC

Substituting the values

12x 12
Cos0=—=—
13x 13

11. if sinf = % , find the value of cos 0 + tan 0

Solution
Consider A ABC be right angled at B and 2 ACB =6
It is given that

Sin g =28
AC
Sin45?=i
10

Take AB = 6x then AC = 10x



P
o

In right angled A ABC
Using Pythagoras theorem
AC? = AB? + BC?

Substituting the values
(10x)? = (6x)* +BC

By further calculation

BC ? = 100x* — 36x* = 64x>
So we get

BC? = (8x)?

BC = 8x

In right angled A ABC



base

Cos 8 =
hypotenuse
Cos 8 = 5¢
AC
Substituting the values
Cos 8 = = -2
10x 5
In right angled A ABC
tan 0 = 48
BC

substituting the values
tan 6 = = =3

8x 4
here

4 3
cos@ +tan @ =-+ -
5 4

taking LCM

=16 +—
20



12. if tan = %, find the value of sin @ + cos 0 (both sin 8 and

cos O are positive )

Solution
Let A ABC be aright angled
£ ACB =6

4

Given that , tan 8 = ;

AB 4
(5¢=3)
Given that , tan 0
AB 4
(5e=3)
Let AB =4x
Then BC = 3x

I
w |

(P
(5 1)



In right angled A ABC

By Pythagoras theorem , we get
AC? = AB? + BC?

AC? = (4x)* + (3x)?

AC?=16x +9x
AC?=25x
AC? =5x%x2
AC =5x
. erpendicular
Sin § = &2
hypotenuse
AB
AC
_ 4x
5x
_ 4
5
base
Cos 0 =
hypotenuse
__BC
AC
3x



Sin 6 + cos 6

: 7 2
Hence,sm@+cos@=g= 1;

13. if cosec =+/5 and 0 is less than 90° , find the value of cot 6

- cos 6.
Solution
) V5  OP
Given cosec 8 = — = —
1 PM

Op=+/5and PM = |

J5




Now OP? = OM? + PM? using Pythagoras theorem

V5 = OM? + 12

5=0M? + 12
OM?=5-1
OM? =4
OM=2
Now cot0=%
PM
_2
1
=2
COSQZ%
OP
:i
V5
— 2
Nowcot@-cot0—2—(\/§)



14. given sin 0 = g, find cos @ + sin 0 in terms of p and q

Solution

Given that sin 8 = g

c E

Which implies ,
4B _p

AC q

Let AB = px

And then AC =qgx
In right angled triangle ABC

By Pythagoras theorem ,



We get

AC? = AB? + BC?
BC?>=AC? - AB®
BC? = g2 — p*x?
BC2 = (qz _ pz)Xz

BC =./(¢% — p?)x

In right angled triangle ABC,

base

Cos 0 =

hypotenuse

__BC

AC
V (@%2-p?)x

ax

_V(g*-p?)
q

Now ,

q

Sin9+0089=§ +

q2—p>2
q




15. if @ is an acute angle and tan = 1% , find the value of sec 0

+ cosec 0.

Solution
Given tan 8 = 8
15

6 is an acute angle
In the figure triangle OMP is a right angled triangle,
£M =90°and £Q =10

6 I_IM

O 15
tan 6 = —— = —
oL 15

therefore, PM =8, OM =15
but OP? = OM? +PM? using Pythagoras theorem
=15°+8?



= 225+ 64

=289

=172

Therefore OP =17

OP
Sec 8 = —
oM

Now ,

17

Sec 6 + cosec 0 = (E) + (1,77)

_ 136+255
120

391

120
31

120

16. given A is an acute angle and 13 sin A =5, evaluate :

(5sinA—-2cosA)
tan4

Solution

Let triangle ABC be a right angled triangle at B and A is an acute
angle

Given that 13sin A=5
Sin A =~
13



O

perpendicular

A Base
Let AB = 5x
AC=13x

In right angle triangle ABC
Using Pythagoras theorem ,
We get

AC? = AB* + BC?

BC? = AC? - BC?

BC? = (13x)* — (5x)?
BC?=169x* — 25x°

BC? = 144x?

BC =12x

3



’SinA=i
13

base

Cos A=

hypotenuse

__BC

AC
_ 12X

13X
12

13

erpendicular
tan A = perp
base

AB
BC
5x

12x

5

12

Now ,

5sinA-2cosA _ [(5)(%)_ (2)(%)]

tanA >

12

[’:\J |u1 |$|H

5sinA-2cos A 12
Hence ==
tanA 65




17. given A is an acute angle and cosec A =+/2 , find the

2 sin2A+3cot?A
tan?A—- cos?*A

value of

Solution

Let triangle ABC be a right angled at B and A is a acute angle .
Given that cosec A =+/2

O

perpendicular

Which implies ,

4c _ 2
BC 1
Let AC =+/2x
Then BC =x

In right angled triangle ABC



By using Pythagoras theorem
We get
AC?= AB* + B(C?

(VZx)" = AB? + x?

AB? =2x? —x?
AB =x
. Perpendicular
Sin A =P
hypotenuse
__BC
AC
1
V2
Base
Cot A = :
perpendicular
X
X
=1
Perpendicualr
tan A = —2
base
__BC
AB
X
X
=1
base
Cos A=
hypotenuse
AB



X

V2x

1
V2
Substituting these values we get

2 sin?A+3cot2A
tan2A— cos2A

=8

18. the diagonals AC and BD of a rhombus ABCD meet at 0.
If AC=8 cm and BD = 6¢cm , find sin £ZOCD .

Solution

It 1s given that

Diagonals AC and BD of rhombus ABCD meet at O
AC =8 cmand BD =6 cm

O 1s the mid - point of AC

Parem g s

A

| 60°




We know that
AO =0C =“‘2—C=§=4cm

O 1s the mid point of BD

BO=0D=="=>=3cm

In right angled A COD
CD? = 0C? +OD?
Substituting the values
CD?*=4%+ 32

So we get
CD?’=16+9=25
CD? =52

CD=5cm

In right angled A COD

__perpendicular

Sin 2 OCD =

hypotenuse

So we get

Sin 2 0CD=2 =2
CD 5



cos 6+sin @

19.if tan O = % , find the value of

cos 6—sin @

Solution
Consider A ABC be right angled at B and ZACB =6

It is given that

AB 5
Tan 8 =— = —
BC 12

Take AB = 5x then BC = 12x
In right angled A ABC,
Using Pythagoras theorem
AC? = AB? + BC?
Substituting the values

AC? = (5x)* + (12x)?

By further calculation

AC? =25x% + 144x% = 169x>
So we get

AC? = (13x)?

AC=13x

In right angled A ABC

base

Cos 8 =

hypotenuse

BC
Cos 8 =—
AC



Substituting the values

12 12
Cos § =—= ==
13x 13
In right angled A ABC
Sin @ = perpendicular
hypotenuse
Sing =22
AC

Substituting the values

5
13x 13

Sin 6 =
Here

cos O+sinb [13 13

cos@—sin®  [12_5
13 13

Taking LCM

[12+5

[12 5

So we get



cos O +sin @ 17 3
Therefore , - =—=2-
cos O —sin @ 7 7

sinA + cos A

20. given S cos A -12 sin A =0, find the value of 5

coSA-sinA

Solution

It is given that

5cos A—12sin A=0
We can write it as

5cos A=12sin A

So we get
sin A . i
cosd 12
in A
We know that == = tan 4
cos A
tan A = >
12
e
5
-




Consider A ABC right angled at B and £A is acute angle

Here

BC 5
tan A=— = —
AB 12

take BC = 5x then AB = 12x
in right angled A ABC
using Pythagoras theorem
AC?=BC?+ AB?
Substituting the values

AC? = (5x)* H(12x)*

AC? = 25x% + 144x* = 169x°
So we get

AC? = (13x)?

AC=13x

In right angled A ABC

__perpendicular

Sin A =

hypotenuse

So we get

. BC 5x 5
SnA=—=—=—
AC  13x 13

In right angled A ABC

base

Cos A=

hypotenuse

So we get



AB _ 12x _ 12
CosA=—=—=—
AC  13x 13

Here

sinA+cosA 3133

2 cosA—sin A o 2X— — =

By further calculation

5+12]
13
5

24

13 13

So we get

5+12]
_ L3
[24—5
13

17
13
_ 19
13

sinA+cosA

Therefore ,

2cosA—sinA_ 19

17



. sinf—-qcos 6
21. if tan 8 =2 find the value of =21
q psinf@ + qcos @

Solution

It is given that

tan § =2
q

consider A ABC be right angled at B and ZBCA =6

BC
tanf =— =2
AB q

BC = px then AB = gx

In right angled A ABC
Using Pythagoras theorem
AC?=BC?* + AB?



Substituting the values
AC? =(px)* + (qx)
AC? = p?x2 + X2
AC?=x* (p* +q’)

So we get

AC =Vx2(p? + ¢?)

AC=x(/7 + ¢?)

In right angled A ABC
. __perpendicular
Sin 6 = hypotenuse

Sin 0 x(\/E + q*)
So we get

. N_ D
Sin 6 N

In right angled A ABC

base

Cos 8 =

hypotenuse

AB
Cos 8 =—

AC
Substituting the values

g=—1
Cos x(@2+q2)

So we get

_q
Cos 6 N




Here

14 g q

p ———
psinf—qcos® _  \|P*+d? p?+q?)

psinf+ qgcosf a

p q
p +q
Jp?+a? p2+q?%)

By further calculation

2 2

4 q
- __p? q?

+

_ p?-q*

Nzra

_ p2+q2

g

So we get

_ pZ_qZ . /p2+q2
Vp2+q? p?+q?

pZ_qZ

p sinf—qcos6 _ p%—q?

Therefore =
>psin@+qcos®  p2+q?



5sinf—- 3 cos 0
5sinf@ + 3 cos @

22. if 3 cot = 4, find the value of

Solution

It is given that

3cotfd =4
Cot9=i
3

A

0 -

¥ B

Consider A ABC be right angled at B and 2 ACB =6

Cotg=25=12
AB 3

Take BC = 4x then AB = 3x
In right angled A ABC
Using Pythagoras theorem



AC? = AB* + BC®
Substituting the values
AC? = (3x)* + (4x)?

AC? =9x? + 16x* = 25%?
So we get

AC? = (5x)?

AC =5x

In right angled A ABC

. AB
Sin 8 =—
AC

Substituting the values

: 3x _ 3
Sinf=—=-
5x, 5

In right angled A ABC

base

Cos 0 =

hypotenuse

BC
Cos O =—
AC

Substituting the values

4x 4
Cosf=—=-
5x 5

3 4
5sin@-3cos@ _ SXc—3Xg

5sin@+3cosf 5><%+3 x%




By further calculation

15 12

_ 5 5
15 12
j— +_

15-12

15+12

So we get

N

Il
vl w
X
N

\llm

N
N

I
O |~

5sin@-3cos @

Therefore,

5sin+3cosf

1
9



sin O+cos 6

23. (i) if S cos 0 - 12 sin 68 = 0, find the value of

2cos0-sin0

2 sin @ — 3 cosO
4sin @ —9 cos 0

(ii) if cosec 0 = g, find the value of

Solution

(1) it is given that
5cos0-12sin8 =0
We can write it as

S5cos@=12sin 0

Sinf _ 5

cosf 12
5

tan @ = —
12

dividing both numerator and denominator by cos 6

sin@ cos@

. cosf@ cos@
— 2cosf@ sin®@

cos@ cos@

sin 8+cos 6

2cosB-sinf

tanO6+1
2—tanf

Substituting the values



Taking LCM

5+12
— 12

(11) it 1s given that

13
Cosec 8 = —
12
1
We know that cosec 8 = —
sin 6
1 13
sin@ 12
. 12
Sin 8 =—
13

Here cos? 6= 1 —sin’ 6

Substituting the values

-1 ()’



By further calculation

144
169

Taking LCM

_ 169-144
169

25

169

So we get
-(5)

Cos 0 = >

13

Here

2sinf-3cos6 2(%)_3(%)

4sin®—9cosf 4(%)—9(%)

By further calculation

24 15

13 13
48 45

13 13

So we get

24-15

_ _ 13
45

4 —_—
8-




13
3

X

(U'9] I—‘l = N

secO—tan@
secO+tan@

24. if 5 sin = 3, find the value of

Solution
A
0 -
o B

Consider A ABC be right angled at B and ZACB =6
It 1s given that

5sin@ =3

3

. AB
Sinfg=—=-
AC 5

Take AB = 3x then AC = 5x



In right angled A ABC
Using Pythagoras theorem
AC?=AB? + BC?
BC?=AC? - AB?
Substituting the values
BC? = (5x)* — (3x)*

So we get
BC? =25x* - 9x* = 16x*
BC? = (4x)?
BC =4x
In right angled A ABC
tan @ = perpendicular
base
tanf =22 =23
BC 4x 4
5 3
secf—tan6 ;73
secO+tang 243
4 4
By further calculation
5-3
_ T
5+
So we get



2 4
— — X —_
4 8
i 2
8
. 1
4
secf—-tané 1
Therefore, ———— = -

secO+tan@ 4

25.if 0 is an acute angle and sin 8 = cos 0 find the value of 2

tan’ 0 +sin? 0 -1

Solution
A
1
6 -
C ] B

Consider A ABC be right angled at B and ZACB =6
It is given that
Sin 8 =cos 6



sinf

1

cos @

tan9=£= 1
BC

take AB = x then BC =x
in right angled A ABC
using Pythagoras theorem
AC? = AB® + BC?

AC? = x% + x? =2x2

So we get
AC=+2Zx
AC=+2x
In right angled A ABC
. __perpendicular
Sin § = hypotenuse
. AB X 1
SInb = = T

Here

2tan’? @ +sin? 6 -1 =2 X (1)2+(

By further calculation

=2x1+%—1

1

V2

)2—1



=2+:2-1
2
2
Taking LCM
_ 241
2
_3
2

Therefore 2 tan? 8 + sin? 9 -1 =§

26. prove the following
(i) cos O tan 8 =sin O
(ii) sin @ cot 8 = cos O

sin?

(7]
+ cos 0O =
cos 0@ cos 0

(iii)
Solution
(1) cosf tan @ =sin O

LHS =cos 6 tan 6

in @
We know that tan 8 = >
cos @
=cos 6 (Sm i )
cos @
So we get

. 0
=1 X sin —
1



=sin 6

= RHS

Therefore , LHS = RHS

(11) sin 6 cot 8 = cos 6

LHS =sin 6 cot 6

7]

We know that cot 8 = ==

sin 0
. cos 6
=sin 6 (3277)
~1x cos @
=cos 0
= RHS

Therefore , LHS = RHS

sin?0
cos @ =
cos @ T cos O

(iii)

LHS = sin%6 n cos 6

cos @ 1

Taking LCM

__sin?0+cos?0

cos 6@

We know that sin?8 + cos?6=1

1
cos @




Therefore , LHS = RHS

27.if in A ABC , 2C =90° and tan A = > prove that sin A

cos B+cos AsinB=1

Solution

It is given that

tan A=v =23
AC 4
B
3
0 =
A 4 C

Using Pythagoras theorem
AB?= AC*+ BC?
Substituting the values

:42_|_32



=16+9

=25

=52

So we get AB =5

Here

. BC 3
Sin A i

AC
AC 4
CosA=—=-
AB 5
BC 3
CosB =— ==
AB 5

. AC 4
SmnB=—=-
AB 5

LHS =sin A cos B +cos A sin B

Substituting the values
3 3

4 4
=_X_ _X_
5 5+5 5

By further calculation

Therefore , LHS = RHS



28 . (a) in figure (1) given below , A ABC is right angled at B
and A BRS is right angled at R. If AB=18 cm, BC=7.5 cm,
RS=5cm, 2ZBSR =x° and £SAB =Y°, then find

(i) tan x°

(ii) sin y°

(b) in the figure (2) given below A ABC is right angled at B
and BD is perpendicular to AC . find

(i) cos £CBD
(ii) cot£ABD
C : C
S £ D
™\ | P 5
y° 10 |
A B A 12 B
18 cm
(1) (2)
Solution

(a) AABC is right angled at B, A BSC is right angled at S and A
BRS is right angled at R.

It is given that
AB=18cm,BC=7.5cm, RS =5cm, 2ZBSR =x°and 2SAB =

10)

y



By geometry A ARS and A ABC are similar

AR _ RS
AB  BC

Substituting the values
AR _ 5

18 7.5

By further calculation
AR = 5X18 _ 1x18

7.5 1.5

Multiply both numerator and denominator by 10

AR — 181><510
AR = 105><6
AR=22=12

So we get

RB =AB - AR
RB=18-12=6

In right angled A ABC

Using Pythagoras theorem
AC? = AB* + B(C?
Substituting he values
AC?*=18*+7.5%

By further calculation



AC?* =324 +56.25 =380.25
AC=+380.25 =19.5cm

(1) in right angled A BSR
o_ perpendicular
Tan x p—
Tan x° == =2
RS 5

(1) in right angled A ASR

perpendicular

Sin y° =

hypotenuse
Using Pythagoras theorem
AS?=12*+5°

By further calculation
AS? =144 +25 =169

AS =+v169 = 13cm

So we get

o B _ 5
Sy = T 1
(b) we know that

A ABC i1s right angled at B and BD i1s perpendicular to AC
In right angled A ABC
Using Pythagoras theorem



AC? = AB* + BC*
Substituting the values
AC?*=12%+ 52

By further calculation
AC?>=144+25=169

So we get
AC? = (13)?
AC=13
By geometry £CBD = 2A and ZABD = 2C
(1) cos £CBD = coszA = base
hypotenuse

In right angled A ABC
Cos 2CBD =cos ZA = AB _ 12

AC 13

base

(i1) cos £ABD = cos £C =

perpendicular

In right angled A ABC

Cos ZABD =cos 2C =25 =2
AB 12



29. in the adjoining figure , ABCD is a rectangle . its diagonal
AC=15cmand 2ZACD = a. If cota = ;, find the perimeter

and the area of the rectangle .

D C
a
A
AG“
A B
Solution
In right A ADC
Cota = w_3
AD 2

Take CD = 3x then AD = 2x
Using Pythagoras theorem
AC*=CD*+ AD?
Substituting the values



(15)* = (3x)* +(2x)*

By further calculation
13x? =225

2 _ 225
X 13
So we get

_ V225 _ 15
K=" = Vi3

_ (3x15) _ 45

Length of rectangle (1) = 3x = = s em
. _ 2x15 30
Breath of rectangle (b) = 2x = - g om

(1) perimeter of rectangle = 2(1+b)
Substituting the values of 1 and b
_o (25, 30

-2 (B+ %)

So we get

ZZXE

150 cm
V13



(1) area of rectangle =1 X b

Substituting the values of 1 and b

_ 45 30
Vi3 7 V13
So we get
1350
13

=103 Zem2
13

30 . using the measurements given in the figure alongside,
(a) find the values of :

(i) sin®

(ii) tan O

(b) write an expression for AD in terms of 6.




Solution

From the figure

BC =12,BD =13

In right angled A BCD
Using Pythagoras theorem
BD? =BC? + CD?

It can be written as
CD? = BD? - BC?
Substituting the values
CD? = BD? - BC?
Substituting the values
CD? = (13)* — (12)?
CD?* =169 — 144 =25
So we get

CD=+25=5

] [ T AP —_———.,




Construct BE perpendicular to AB
CD=BE=5and EA =AE=14-5=9

o - __perpendicualr
(a) (1) Sin @ B hypotenuse
In right angled A BCD
5

SlIl @ = 5 = E

.. __perpendicualr
(H) tan & = hypotenuse
In right angled A AED
Tan9=%=%=%=§(sinceED=BC)
(b) in right angled A AED

. __perpendicular
Sin § = hypotenuse

. base

Cos 6 = perpendicular

We can write it as

ED AE

Sin @ =—or cos 8 =—

AD AD

ED AE
AD=——or AD=

né cos @

Substltutmg the values

or AD = >

sin 6 cos @

or AD =

sin @ cos @

AD =

Therefore , AD =



31. prove the following

(i) (sin A + cos A)*> + (sin A — cos A )* =2

" 2 1
(ii) cot” A — AL 0

[ X X ] 1 1
iii + =1
(iii) 1+ tan?A  1+cot?4

Solution

(i) (sin A + cos A)* + (sin A — cos A)* =2

LHS = (sin A+ cos A)* + (sin A — cos A)?

Using the formula

(a+b)’ = a® + b* + 2ab and (a-b)* = a’ + b*> — 2ab

= [(sin A)> + (cos A)* +2sin Acos A]+[(sin A)*+ (cos A )* —
2sin A cos A]

By further calculation

=sin? A + cos®> A +2 sin A cos A + sin? A + cos> A — 2 sin A cos
A

= sin’A + cos® A +sin? A + cos? A

=2 sin’A + 2 cos*A

We know that sin* A + cos* A= 1

= 2(sin* A + cos® A)

~2(1)

=2

= RHS



Therefore, LHS=RHS

1

(i1) cot“A s + 1=0
LHS = cot?A — ——+ 1
Sin<A
We know that
. = cosec A
sin A

= cot’> A —cosec’ A + 1
= (1 + cot? A) — cosec® A
We know that 1+ cot’A = cosec’A
= cosec® A — cosec® A
=0
= RHS
Therefore, LHS = RHS
1

(i) ——— + =1

1+tan2A4 = 1+cot2A

LHS = —— —_
1+tan<A 1+cot“A
We know that

Sec’A —tan* A =1
Sec’ A=1+tan’ A
Cosec’A —cot’A =1



Cosec’A =1 + cot’A

So we get

1 1
sec?A  cosec?A

Here e cos A and p—— A =sinA
= cos® A +sin’A

=1

= RHS

Therefore, LHS = RHS

32. simplify
1-sin26
1- cos?6
Solution :
1-sin?0 _ |[sin?0+cos?0-sin?6
1- c0s20 A sin?6+cos20—cos20

We know that 1 = sin%6 + cos26
Vcos20

sin26

cos@

sin@



cos @

Here —— = cotf
Sin
=cot 8
Therefore,
1-sin?0
1—cos20 cot

33. if sin @ + cosec O =2, find the value of sin?0 + cosec? 0.

Solution
It is given that

Sin 6 + cosec 8 =2

Sin 6 + =2

sin @

By further calculation
Sin6 +1 =2sin 6
Sin’6-2sinf+1 =0
So we get

(sin @ -1)*=0
Sinf-1=0

Sin 6 =1

Here

Sin? @ + cosec? @ = sin?0 +

sin26



Substituting the values

34. if x=acos 8 +bsin 0 and y = a sin 6- b cos 0, prove that

Solution

It is given that
X=acosf@+ bsinf...(~1)
Y =asmf-bcos ... 2)

By squaring and adding both the equations
X?+y*=(acosB +bsinf)>+(asinf-bcos )
Using the formula

(a+b)? = a®> + b? + 2ab and (a -b)> = a®> + b’ — 2ab

=[(acos 8)*+Hbsinh ) +2(acosB)(bsinf )] +[(asinf )+
(bcos B ) —2(asin@ ) (bcos )]



By further calculation
=a%cos’ @ +b*sin?0+2absinf cosO +a’sin?0 +b?cos’0 -

2ab sin 8 cos @

= a’ cos® 6 + b?sin? O + a* sin? 6+ b* cos? f
So we get

= a? (cos? 6+ sin® 8) + b? (sin? 6+ cos’ 9)
Here sin? 6+ cos® 8 = 1

22 (1) + b2 (1)

=a’ + b’

Therefore, x> + y* = a’ + b?



Chapter test

1. (a) from the figure (i) given below , calculation all the six t

— ratios for both acute .....

(b) from the figure (ii) given below , find the values of x and y

in terms of t — ratios

10




Solution

(a) from right angled triangle ABC,
By Pythagoras theorem , we get
AC?= AB? + BC?

AB?=AC* - BC?

AB?=(3)* —(2)°

AB?>=9 -4
AB?=5
AB=+/5
o - perpendicular
(1) sin A =
hypotenuse
__BC
AC
2
3
base
(i1) cos A =
hypotenuse
AB



perpendicular

(i11) tan A = P—

__BC

4B

2

5

(iv) sec A = 2P

_AC

4B

3

5

(v)sec A= hyp;:li:use

__AB

" BC

5

2

(V) sec A= hy pZZ:use
AC



hypotenuse

(vi) cosec A = -
perpendicular

N Jw UJ|D>
ala

(b) from right angled triangle ABC
£BAC=26

Then we know that,

base
Cot 9 = :
perpendicular

__AB

BC
X

10
x=10cot 0

hypotenuse
also , cosec 8 = YPore
perpendicular

__AC

BC
.

10
Y =10 cosec 0

Therefore, x =10 cot 8 and y = 10 cosec 6.



2. (a) from the figure (1) given below , find the value of :
(i) sin £ ABC

(ii) tan X — cos x + 3 sin X.

(b) from the figure (2) given below , find the values of :
(i) S sin x
(ii) 7 tan x

(iii) S cos x — 17 sin y — tan x

A nB'\
A
20 D 25 Y\ 17
X 15
9
- X r
B 12 ks B D C



Solution

(a) from the figure

BC=12,CD=9and BC=20
In right angled A ABC,

Using Pythagoras theorem

AB?=AC?* + BC?

It can be written as

AC? = AB? - BC?

Substituting the values

AC? = (20)* - (12)°

By further calculation

AC? =400 - 144 =256

So we get

AC?* = (16)*

AC=16

In right angled A BCD

Using Pythagoras theorem

BD? = BC? = CD?

Substituting the values

BD?=12%+9°

By further calculation

BD? = 144 + 81 =225



So we get

BD? = (15)?

BD = 15

(i) in right angled A BCD
v Ees
so we get

sin ZABC =24¢ _16_1

(1) in right angled A BCD

perpendicular

Tan x =
base

So we get

BC 12 4
Tanx=—=—=-

In right angled A BCD

base

Cos x =
hypotenuse

So we get

Cosx=—=-—-==2
BD 15 5

In right angled A BCD

: erpendicualr
Sin x = 24P

hypotenuse

So we get



. BC 12 _ 4
Sinx=—=—=-
BD 15 5

4

: 4 3
Tanx—cosx+3smx=§—g+ 3><5

By further calculation
4 3

12
:—___I__
3 5 5

Taking LCM

4X5-3X3+12X%X3
15

So we get

_ 20-9+36
15

. 2
Therefore, tan X —cos x + 3 sin x =3 =

(b) in the figure
AC=17,AB=25,AD=15

In right angled A ACD
Using Pythagoras theorem



AC? = AD? + CD?
Substituting the values

(17)* = (15)* +H(CD)?

By further calculation
CD?*=(17)* —(15)*
CD?*=289-225=64

So we get

CD?=g§?

CD=8

In right angled A ABD
Using Pythagoras theorem
AB? = AD? + BD?
Substituting the values
(25)* = (15)* + BD?

By further calculation
BD? =625 — 225 =400
So we get

BD? = (20)°

BD =20

(1) in right angled A ABD

. erpendicular
S5sinx=25 (p P )

hypotenuse



So we get

=3()

15
25

= E
5
=3
(1) in right angled A ABD

erpendicular
7tanx=7(p D )

base

So we get

=7 (3)

15
20

3
=7x_
4

N

1

o

I
W
N

(i11) in right angled A ABD

base

Cos x =

hypotenuse

So we get

BD _ 20 _ 4
Cosx=—=—=-
AB 25 5



In right angled A ACD

perpendicualr

Siny =

hypotenuse

So we get

In right angled A ABD

erpendicular
Tan x = 2222

base

So we get

AD 15 3
Tanx=—=—=-

BD 20 4
It can be written as

Taking LCM
_ 16-32-3
4
_ 16-35
4

So we get

19

4

_ 43
4

Therefore 5 cos x — 17 siny —tan x = - 4%



3.if q cos @ =p, find tan 0 - cot 0 in terms of p and q .

Solution
A
0 -
C B

Consider ABC as a triangle right angled at B and ZACB =6
It is given that

QcosfB=p

BC
Cosf =— =2
AC q

Take BC = px then AC = gx
In right angled A ABC
Using Pythagoras theorem
AC? = AB? + B(C?



It can be written as

AB? = AC*- BC*?
Substituting the values

AB? = (qx)* — (px)?

AB? = g*x* — p*x?

Taking out the common terms
AB?=(q* - p’)x’

So we get

AB=./(q* —p?) x?
AB=(q* —p?) x

In right angled A ABC
__perpendicular
tan 6 = P—
SO we get
2_2
tanHZQ—[ o )x]
pXx
2_2
N N
p
in right angled A ABC
. base
cot 6 = perpendicular

SO we get



BC X
cotg =— = D

a5~ [@=poA]

cot [\/(q2 — pz)xJ = [(q:ﬁz)]

_@en]
p [V@*=p?)|

tan @ — cos 0

taking LCM

_ v (@*-p»(@*-p?)-p Xp
py/ (q*-p?)

So we get

_ q*-p*-p?

pv (@%*-p?)

q2_2p2

=g

= therefore , tanf — cot 0 =

4. given 4 sin 8 = 3 cos , find the values of :
(i) sin 0
(i) cos @

(iii) cot? @ - cosec’ 0

Solution

It is given that



4 sin 6= 3 cos O

sin 6 _E
cosf 4
tané?=E
4
A
6 -
ke B

Consider A ABC right angled at B and ZACB = 6

perpendicular,

tan 6=

base

substituting the values

__ 4B

" BC
B 3

BC 4

Take AB =3x then BC =4x
In right angled A ABC

Using Pythagoras theorem

AC? = AB* + BC?



Substituting the values
AC?= (3x)* H(4x)?

By further calculation
AC? =9x> + 16x* = 25x°

So we get

AC? = (5x)?

AC = 5x

(1) in right angled A ABC

in g = Bt

SO we get

ing =48 3 _3
AC  5x 5

(11) in right angled A ABC

base
Cos 8 =
Hypotenuse
So we get
BC 4x 4
Cos =—=—=-
AC 5x 5

(111) 1n right angled A ABC

base

Cot 0 =

perpendicular



So we get

BC _4x _ 4
Cot =—=—=-
AB  3x 3

In right angled A ABC

Hypotneuse

Cosec 0 = :
perpendicular

So we get

AC 5x 5
Cosec =—=—=-

AB  3x 3
Here

Cot? 8 — cosec’* 0 = (%)2 — (g)z

By further calculation

16 25

9 9
_16-25

Olo O

=-1

Therefore, cot’ 8 — cosec? 6 = -1



5.if 2 cos @ = V/3, prove that 3 sin 6 — 4sin’ 6= 1

Solution
It is given that

2cosf = /3

Cosé?:g

We know that
Sin?6 =1—-cos* 8

Substituting the values

Sin 0 = \F=1
4 2

Consider

LHS =3 sin 6 - 4 sin’ 6
It can be written as
=sin (3 — 4sin’ )

Substituting the values



- (3-4x)
=2 G-1
=%><1

=1

= RHS

Therefore, proved

.cSecO—-tanf

1 .
6. if = —, find sin @
secO+tan @ 4

Solution

We know that

1 sin@
secf—-tan @ cosfO cosO

secB+tan 6 1 +Sin9
cosf@ cos@

Taking LCM

1-sin @
_ cosf
1+sin @
cos@

So we get

__1-sin® cos 6
cos @ 1+sin@




__1-siné6

N 1+4sin 6
Here
1-sin@ 1
1+sinf 4

By cross multiplication
4—-4snf=1+sinb
We get

4—-1=sin6 +4sinf
3=5sin6

Sin g =3
5
7. if sin O + cosec O = 3%, find the value of sin? @ + cosec’ 0

Solution

It is given that

. 1 10
Sm@+cosec@=3§=?

By squaring on both sides

2
(sin @ + cosec 0)* = (?)

Expanding using formula (a+b)? = a? + b> + 2ab



. . 100
Sin? 0 + cosec? O + 2 sin O cosec 8 = re

1
cosecO

We know that sin 8 =

. . 1 100
Sin?2 @ +cosec? @ +2sinf X — =
sin@ 9

By further calculation

. 100
Sin? 0 + cosec?  +2 = re

. 100
Sin? @ + cosec? 0 = et 2

Taking LCM

100—-18 _ 82

9 9

Sin? @ + cosec? 8 =

So we get

. 1
Sin® 0+ cosec’ 8 = 9 5



8. in the adjoining figure , AB =4m and ED =3m.
If sin a = % and cos § = %, find the length of BD .
=

m
3m

=T
1 a B =
B C D [
Solution
It is given that
Sing =22 =2
AC 5

AB=3and AC=5
Using Pythagoras theorem

AC? = AB? + BC?
Substituting the values
52=32+BC?

By further calculation
25=9+B(?



BC?*=25-9=16
So we get

BC? = 42

BC=4

We know that

AB 4
tanag = — = -
BC 5

CD _ 12
CE 13

CD=12and CE=13

cos f =

Using Pythagoras theorem

CE?=CD? + ED?
Substituting the values
132=12>+ED?

By further calculation
ED? = 137 - 122

ED? =169 — 144 =25

So we get
ED? = (5)*

ED=5

ED 5
tan,8=C—D=E



from the figure

AB _ 4
tana = — = —
BC  BC
S0 we get
3_ 4%
4 BC
BC= &® _ 16
3 3
ED _ 3
tan f = > oD
> _3
12 CD
So we get
Cp=12X3 _36
5 5
Here
BD=BC+CD
Substituting the values
3 5
Taking LCM
_ 80+108
15
_ 188
15

=12£m
15



