Class X Chapter 5 — Trigonometric Ratios Maths

Exercise 5.1

1. Ineach of the following one of the six trigonometric ratios is given. Find the values of the
other trigonometric ratios.
Sol:

(i) SinA=2
We know that Sin 6 =
hypotenuse
Let us Consider a right angled A" ABC.

opposite side

By applying Pythagorean theorem we get
AC? = AB? + BC?
9=x% +4
x2=9-4

x =45

We know that cos = 2ecentside o

hypotenuse

opposite side
tan@ = pp—
adjacent side

So,cosf = g :

sec = 1 _ 3
" cos8 5

tand =

2.
\/§1

cot =—— =
" tand 2

|5

1 3
cosecd =— ==
sinf 2

(i)

CosA=12
5

dj t sid
We know that cosg = 222" 1€

hypotenuse

Let us consider a right angled A'® ABC.
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L A
B2 L )
Let opposite side BC = x.
By applying pythagorn’s theorem, we get
AC? = AB? + B(C*?
25 = x +16
X =25 -16 = 9
X = V9 =3

We know that cosA = %

B

SinA = Oopposieside _ 3
hypotenuse 5
tanA = 2ppositeside _3
adjacent side 4
1
1 3 _5S
COSECA:._ =2 ==
sinA 5 3
1
1 i _5
SecA = -2 =2
COSA 5 4
1
1 3 4
COtA = —3 -4
tanA 4 3
(iii)
tan@ = 11.
ite sid 11
We know that tang = 2PE222 %€ - —2

adjacent side 1

Consider a right angled A ABC.

A
'\ i
I -
B — O ¢
Let hypotenuse AC = X, by applying Pythagoras theorem
AC? = AB? + BC?

x? =11% + 12
x> =121+1
x =122
We know that sing = 2ppositeside _ 11
hypotenuse V122
cos6 adjacent side _ 1
~  hypotenuse V122
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_ 1 _ 11 _ V122
coseco = sind V122 11
_ 1 _ 11 _
secd = -0 s - V122
cotg =—== =L
tan 11 11
(iv)
Sing ==
. __ opposite side _ 11
We know Sin 8 = Toypotenuse 1
Consider right angled A'® ACB.
A
T
I
© B
et B_

M

Let X = adjacent side
By applying Pythagoras
AB? = AC? + BC?

225 =121+x?
x?=225-121
x? =104
x =+104
adjacent side 104
C0Ss = —— = ’—
hypotenuse 15
tan = opg?osite si'de - 11
adjacent side V104
1 15
cosecd = — = —
sinf 11
" cos® V104
1 V104
cot = =—
tan6 11
(V)
5
tana = —
12

o side s
We know that tanq= 2P 2E — 2

adjacent side 12

Now consider a right angled A® ABC.
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(vi)

A

{ Ay

Let x = hypotenuse .By applying Pythagoras theorem
AC? = AB?+ BC?

x? =52 +12?

x? =25+ 144 = 169

x =13

sina - opposite side _ 5

hypotenuse B 13
adjacent side _ 12

cosq¢a = —mmm=—
hypotenuse 13
1 12
cota = =—
tana 15
1 1/5 _ 13
cosecCa=— =—=—
sina 13 5
1 17 13
seca = =12 =-—
cosa 13 12
. V3
Sinf=—
2
. ite side _ V3
We know Sin g = 2PP222 222 _ Y2
hypotenuse 2
Now consider right angled A" ABC.
AN

Let X = adjacent side

By applying Pythagoras
AB? = AC? + B(C?
4 = 3+x?
x2=4-3
x?=1
x =1
_ adjacentside _ 1
coS = ——mm = -
hypotenuse 2

opposite side _ 3 _ 3
-5 -p3

tan = - -
adjacent side
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cosecd = — = — = =
T sing Y3 V3
1 X 2
— — 1 _
Sec = COSG_Z_Z
cot =—— =—
" tand V3
(vii)
7
Cosf = —.
25

adjacent side

We know that cosé =
hypotenuse

Now consider a right angled A* ABC,
A

| e

Lol
& W

Let x be the opposite side.

By applying pythagorn’s theorem
AC? = AB%*+ BC?

(25)2 =x? + 72

625-49 = x?
576 = V576 = 24
sing - opposite side _ 24

hypotenuse B 25
opposite side _ 24

tang = - -
adjacent side 7
1
1 2 25
cosecf =— =2 =—
sinf 5 24
1
1 2 25
secd = =+ ==
cosf 5 7
1
1 2 7
cotd = =2 =—
tanf 4 24
(viii)
8
tang = —
15

opposite side 8

We know that tanf= ———— = —

adjacent side 15

Now consider a right angled A" ABC.

o

7(
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(ix)

()

By applying Pythagoras theorem
AC? = AB? + BC?

x? = 8% + 152

x? =225+ 64 = 289

x =289 =17

sing - opposite side :i

hypotenuse 17
adjacent side _ 15

cosf = ——=—
hypotenuse 17
opposite side 8
tan@ = pp— =—
adjacent side 15
1 1 15
cot@ = =5 =—
tang 2 8
15
1 2 17
cosecd = — =L =—
sinf 17 8
1
1 ' 17
sec) = -— =18 =—
cos0 17 15
12
cotd = —
5
adjacent side 12
coto= —m8 =—

opposite side 5
Now consider a right angled A* ABC,
A

e
=
B 19

By applying Pythagoras theorem
AC? = AB? + B(C?

x% =25+ 144
x? =169 =169
x =13
1 = 5
tand =—1=2 =—
cot6 5 12
sing - opposite side :i
hypotenuse 13
adjacent side _ 12
cosf = ——=—
hypotenuse 13
1 13
cosecl = — ==
sin@ 5/13 5
sec6 =1 -1 -5
T cos®  12/13 12
13
secld = —
5
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hypotenuse 13
secd = yp— = —
adjacent side 5

Now consider a right angled A ABC,

F

By applying Pythagoras theorem
AC? = AB? + BC?

169 = x? + 25
x% =169 — 25 =144
x =12
1 = 5
cosf = =L ==
secO 5 13
ite sid 12
tang = 2pposteside _ 22
adjacent side 5
sing - opposite side - E
hypotenuse 13
1 1 13
cosecd =— = ==
sinf 12/13 12
secd =1 -1 -5
" cos8 _5/13_ 5
1 1 5
cotd " tan® 12/5 - E
(xi)
cosecd =10

h t
cosec@ = _typotenuse =+/10

opposite side

consider a right angled A" ABC, we get

iy

Let x be the adjacent side.

By applying pythagora’s theorem
AC? = AB?+ BC?

(VI0)' = 12 + x

x?=10 —-1=9

x=3
. 1 1
sing = cosecl _\/ﬁ
adjacent side 3
cosf = —— =—

hypotenuse V10
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opposite side _ 1

tanf =——=-
adjacent side 3
1 V10
secd = =—
cosf 3
1
1 1
cotf = -—=-=3.
tan@ 3
(xii)
12
CosO = =
cosh = adjacent side _ 2
hypotenuse 15
A
J
A
e,
L
?_‘ | &

Let x be the opposite side.
By applying pythagorn’s theorem
AC? = AB%*+ BC*

225 = x% + 144

225 — 144 = x?

x%? =81

x=9

sing - opposite side :i

hypotenuse 15
opposite side _ 9

tan9 = —=—
adjacent side 12
1
1 Py 15
cosecd = — == =—
sin® 15 9
1
1 ey 15
secld = =2 ==
cosO 15 12
1
1 5 12
cotd = = ==
tan® 12

2. Ina AABC, right angled at B, AB = 24 cm, BC = 7 cm. Determine
(i) Sin A, Cos A
(i)  SinC,cosC
Sol:
AABC is right angled at B
AB =24cm, BC = 7cm.
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Let ‘X’ be the hypotenuse,

By applying Pythagoras
AC? = AB? + B(C?

x? =242 + 72

x? =576 + 49

x? =625

x =25

a. SinA,CosA

At £A, opposite side =7
adjacent side = 24

hypotenuse = 25
. opposite side 7
SiInA = opposite side _ 7
hypotenuse 25
adjacent side 24

hypotenuse T 25

b. SinC, CosC
At 2C, opposite side = 24
adjacent side = 7
hypotenuse =25

2_4

25
7

25

COS A =

sinC =

cosC =

3. InFig below, Find tan P and cot R. Is tan P = cot R?

12 em
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12 cm

Let x be the adjacent side.
By Pythagoras theorem
PR? = PQ? + RQ?

169 = x? + 144

x? =25

x=5

At LP, opposite side =5
Adjacent side =12
Hypotenuse = 13

N

12

At LR, opposite side =12

Adjacent side =5

Hypotenuse = 13

1 1 5
CtR=——=5 ==
tanR = 12

tanP:%:>

. __ opposite side
[' TanR adjacent side]
~tan P =cotR

4, If sin A= 49—1, compute cos A and tan A

Sol:
. 9
sin4 = —
41
. opposite side 9
Sin A= oppostte siae 7

adjacent side T4

Consider right angled triangle ABC,

41
! {" ™ B
v 2

Let x be the adjacent side
By applying Pythagorean
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AC? = AB? + BC?
41?2 = 12?% 4 92
x? = 41% — 92

x =40

adjacent side 40
CoSA = adjacent sice _ =2

hypotenuse T4

opposite side 9
Hypotenuse side 40

Given 15 cot A = 8, find Sin A and sec A.
Sol:
15 cot A =8, find Sin A and sec A
CotA==
15
b

1 g0

Consider right angled triangle ABC,
Let x be the hypotenuse,

AC? = AB? + B(C?

x? = (8)? + (15)2

x? =64+ 225
x? =289
x =17

. _ opposite side _ 15
SinA = hypotenuse 17

1
Sec A=
COS A
__adjacent side _ 8

cosA = Hypotenuse 17
SecA_ 1 1 17

In APQR, right angled at Q, PQ =4 cm and RQ = 3 cm. Find the values of sin P, sin R, sec

P and sec R.
Sol:
APQR, right angled at Q.
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Let x be the hypotenuse

By applying Pythagoras
PR?* = PQ? + QR?

x?% =42 + 32
x2=16+9
~x=+25=5

Find sin P, sin R, sec P,secR
At LP, opposite side = 3 cm
Adjacent side =4 cm
Hypotenuse = 5

opposite side 3

sinP = ——=-
Hypotenuse 5

Hypotenuse 5
secP = yp— = -
adjacent side 4

At LK, opposite side =4 cm
Adjacent side = 3 cm
Hypotenuse =5 cm

SinR=2

wlu vl

SecR =

Ifcot@ = %, evaluate:
(1+sin8) (1-sin8)

(I) (1+cos8)(1—cos )
(i)  Cot?

Sol:

Cotg =1

8
(i) (1+sin @) (1—sinB)
(1+cosB)(1—cos )
_ 1-sin?46
" 1-cos2@
We know that Sin?6 + cos?6 =1
1 —sin?8 = cos? 6 = cos? 6
1 — cos? 6 = sin? 0

cos? 0

sinZ2 @

[“(@+b)y(@a-b)=a?*—-b?*la=1,b=sind
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= cot? @
2
= (cot 0)? = E]
49
64
(i)  cot?@
2
2 _ |2
= (cot0)* = [8]
=49
64
Can2
8. If3cot A =4, check whether -—==2 = cos2 A — sin? 4 or not.
1+tan~ A
Sol:
Can2
3 cot A =4, check = i+2223 = cos? A —sin? A
.
A
5
" S
) 4 )
Cot A = adjacent side _ 4

opposite side 3

Let x be the hypotenuse
By Applying Pythagoras theorem
AC? = AB? + B(C?

x? = 4% + 32
x% =25
x=5
1 3
TanA=——=-
COS“ A 4
adjacent side 4
A = ddjacent side _ 4
Cos hypotenuse 5
. 3
SinA==
5
3\2 16—9
— 1—tan? A _ 1—(2) e l
- 24 2 1649 —
1+tan< A 1+(Z) - 25
2 in2 % (3\? _ 16-9
RHS cos? A —sin? 4 = (_) _ (_) _
5 5 25
7
T 251
. 0+sin @
9. Iftan @ ==, find the value of ———
b cosf—sin@
Sol:
_a cos@+sin @ X
Tan 6 = > find P —— (1)
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10.

11.

Divide equation (i) with cos 8, we get
cos 6+sin 6

cos @

= cos 0—sin 6
cos 6
sin @
cos 6
= sin @
“cos6
1+tan@

1-tané@

a

_ 1t
a
1=

_b+a
b—-a

. 6—sin@
If 3tan 8 = 4, find the value of%

Sol:

X 4cos 6@ —sinf .
3tan @ = 4flndm (l)
Tan § =2

3
Dividing equation (i) with cos 8 we get

4 cosO—-sinf

_ cos6 _ _ A-tan 0 [ sin @ — tan 9]

2cos@+sin® " 54ang cos 6
cos 6

4—tan6 sin 8

= =tan@
2+tané [ os @ ]

4

_4

- 4
2+E
12—-4
6+4

_ 8

T 10

4

s

If 3 cot 6 = 2, find the value of = 2320308
2sin6+6sin @
Sol:

3cotfd=2 find

2
Cotd ==
3

4 sin 6—-3 cos 0

— sin @
2sin 6+6 cos 6

sin 6
__4—-3cotf

T 2+6cotH
2
4—3)(;

4sinf—-3cosfO
2sinf+6cosf

- ()

2
2+6X§
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12.

13.

442 2

T 244 6
1

3

asinf—bcos® _ a’-b?
asinf +bcos®  a?+b2

If tan 6 = %, prove that
Sol:
Tand ==,

b asin@ +bcos®  a?+b2
asinf@—bcosb (1)
asinf+bcosf "’

Divide both Nr and Dr with cos 6 of (a)

asinf-bcos 6

— cos 6
asinf@+bcos 6

cos 6
atan6-b

atan6+b

_ ax(5)-»

- ax(%)+b
a?—p?

T @2+b?

asinf—-bcosf _ a’-—b?

13 2 6-3 0
If sec 6 = =, show that =" =%~ —
5 4 sin 6—9cosf

Sol:
Sec 8 = %
Sec = H)fpotenu.se — E
adjacent side 5

Now consider right angled triangle ABC

A

4
B

By applying Pythagoras theorem
AC? = AB? + B(C?

169 = x? + 25
x? =169 — 25 = 144
x=12
1 1 5
cosf = =—==
secH 13 3
opposite side 12
tanf = pp— = —
adjacent side 13
. opposite side 12

hypotenuse T 13
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14.

15.

Cosecf=—=—=2
sin @ 12/13 12
g=— - _13
secv = cos@ 5/13 T s
1 1 5
Cot = =25~ 1z
If cos 6 = <=, show that sin 8 (1 — tan 6) = —
13 156
Sol:
Cosf=2  STSing(1-tanh) ==
3 156
_ adjacent side _ 12
Cos 8 = hypotenuse T 13
B |
| L]
™
I O
T_l_ :’,
Let x be the opposite side
By applying Pythagoras
AC? = AB* + B(C?
169 = x% + 144
X =25
X=5
sing =2=2
AC 3
Tang=2=2
BC 12

sin@ (1 — tan8) =%(1_3)

12
_s [7]_ 35
T 131121 T 156

1 1-cos?6 _ 3
If cot 6 = —, show that C?Sz ==
3 2—sin? 6 5
Sol:
1 1-cos?6 3
cotd = ﬁ 2-sin2@ 5
Cot g = adjacent side 1

opposite side /3

Let x be the hypotenuse

By applying Pythagoras
AC? = AB? + B(C?
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x2=(V3) +1
x2=3+1
x?=3+1=>x=2
Cosf=2=—2
AC 2
Sing=22=13
AC 2

16.

12

1-cos? 6 1_(5)
- = Z

2—sinZ2 @ 2_(«/5)

2

11 3
>—>7%
2__ -
1 4
_3
5
1 cosec?0—-sec’d 3
Iftan 8 = —= —_— -
V7 cosec20+sec? 4
Sol:
1 cosec?0—-sec?d 3
Tang = —= —_— -
V7 cosec20+sec?6 4

opposite side

Tan @ =

L

adjacent side

P8

” i = {
= LE;

Let ‘x’ be the hypotenuse
By applying Pythagoras
AC? = AB? + B(C?

x2 =12+ (V7)’

x2=147=8

x =22

CosecB—E—Z\/f
_AC _2V2

SecH—E— 7

Substitute, cosec 6, sec 6 in equation

) (2v2)’- (2 J%)

2 24/2 2
(22)"+(37)
2
8—4X;
2
8+4x7
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17.

18.

19.

L.HS=RHS

sin? 8—cos? 6 1

If Sin 6 = 2 find
13
Sol:

A

2sinf cos @ tan20

oy
B Y]

Let x be the adjacent side
By applying Pythagoras
AC? = AB? + BC?

169 =144 + x

RO

25 _ 129 25 _ 595

=4y X = =
129" 144~ 120 7 144 3456

169

sinf—-2cos 6

If sec 6 = 5 , find the value of
4 tan @—cot@

Sol:
Not given

5 . in26—-cos?6 3
If cos 6 = =, find the value of 22—~ — =

13 2sin 6 cos @ 5
Sol:

Not given
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20.

21.

_ 12 . 2sin6 cos@
Tan 6 = 13 Find cosZ0-sinZ2 0
Sol:
opposite side
Tan @ = oppostte siae

adjacent side
Let x be, the hypotenuse
A

"

|+
o B
-0 12 =

By Pythagoras we get
AC? = AB? + B(C*?

x? =144 + 169
x =313
ing =48 _ 12
Sin@ = Y v
-BC_ 13
Cos 0 = i
Substitute, Sin 6, cos 6 in equation we get

12 13

2sin6 cosf ZX‘/313X,/313
cos2 §—sinZ @ 169 144
313 313

312
— 313 __ 312

25 7 g
313

. 1
3 .. sinf——
If cos 8 ==, find the value of ——tané
5 2tan 6
Sol:

n e_tan o

3 .. si
Cos 8 == find value of
5 2tané@

adjacent side

We know that cos 8 =
[

hypotenuse

[
a
") s

g - -

Let us consider right angled Ale ABC

Let x be the opposite side, By applying Pythagoras theorem
AC? = AB? + B(C*?

25=x%+9

x2=16>x=4
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. AB 4
Sinf=—=-
AC 5
AB 4
Tanf= —=-
BC 3
Substitute sin 8, tan @ in equation we get
. 4 3
SII‘lg_tane 5 4
2tané@ 2><§
16—15 1
20 _ 20
- 8 - 8
3 3
1 3 3
=— X-=—
20 8 160
. 3 cos G—ﬂ
22. Ifsin @ ==, evaluate ——2n2
5 2cotl
Sol:
Not given

23.

24,

25.

3sinA-4sin®A _ 3tanA-tan®4

If sec A= 2, verify that

4cos3A-3cosA  1-3tanZA
Sol:
Not given
If sin 6 =, prove that /mseczf—_cotze =¥
4 sec?20-1 3
Sol:
Not given

3-4sin?A _ 3-tan?4
4cos2A-3  1-3tan2A4

17 .
If sec A= 5 verify that
Sol:
17 . 3-4sin? 4 3—tan? A
Sec A = — verify that ——— = = =21
8 4cos2A-3 1-3tanZ A
hypotenuse

We know sec A = — .
adjacent side

Consider right angled triangle ABC

7

A
2 C

Let x be the adjacent side

By applying Pythagoras we get
AC? = AB? + BC?

(17)% = x2 + 64
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26.

217.

x? =289 — 64
x?=225=>x=15
. AB 15
SNA=—==
BC 17
BC 8
CosA=—=—
AC 17
AB 15
TanA=—=—
BC 8
15\2 225
LHS= 3-4sin?A 3—4X(;) _ 34555 _ 867-900 _ 33 _ 33
U T 4cosza-3 8\2 . 4x2*_3  256-867 —611 611
4><(1—7) -3 %289
15\2 225 -33
RHS = 3—tan?A4 3-(; _ 3764 _ es _ —33 _ 33
AT 24 15\2 T 4 _g4225 T 611 T _ -
1-3tan‘ A 1—3><(?) 1-3X ” ” 611 611
~ LHS = RHS
3 secf—cosec 0 1
If cot & ==, prove that [—————— = —
4’ P secO+cosec® 7
Sol:

3 secB—cosec 6 1
Coto = 4 P.T \I secO+cosecd 7

adjacent side

Cot o = —
opposite side
h %
"
4 .
- er. ¢
B 3

Let x be the hypotenuse by applying Pythagoras theorem.
AC? = AB? + B(C*?
x2=16+9
x2=25=>x=5
AC 5
secld = — ==
BC 3

AB

secf—cosec
secO+cosec 6

If tan 0 = %, find that sin 8 + cos @
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28.

Sol:
Tan 6 == find sin 6 + cos 6

«“

I
!

Let x — 1 be the hypotenuse By applying Pythagoras theorem we get

AC?* = AB* + BC?
x? = (24)2 + (7)?
x? =576 +49 = 62.5

X =25

. AB 24

sinf=— =—
AC 25
BC 7

cosf=—=

AC 25
. 2 7
sSing+cosf=—+—
25 ' 25
-3
" 25

Ifsin@ = %, find sec @ + tan 9 in terms of a and b.

Sol:
Sing :%find sec @ +tan 6

We know sin g = 2pposite side

B 5

hypotenuse

Let x be the adjacent side

By applying Pythagoras theorem
AC? = AB? + BC*?

b? = a® + x?

x2 = p2 — g2

x =V —a?

secl = ac__2
~ BC  VpZ-a?

_AB _  a
Tan 6 = e T
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29.

30.

31.

Sec+tan b = ==+ =

b+a b+a b+a 1 _ |b+a

= Jb—az Jo+a)(b-a) Vb+a " Vb—a Alb-a

If 8 tan A = 15, find sin A —cos A.
Sol:

8 tan A = 15 find. Sin A —cos A
Tan A = %5

Tan A = opposite side

adjacent side

- Ry i F

Let x be the hypotenuse By applying theorem.
AC? = AB? + B(C*?

x% =15% + 8

x? =225+ 64

x2=289=>x=17

SinA=%2=2
AC 17

. 15 8
SNA—-cosA=—=——
17 17

If 3cos 6 — 4sin 6 = 2cos 6 + sing Find tan 8
Sol:
3c0s6—2cosB =4sin O + sin O find tan 0
3cosf-2cosf=sinf+4sinb

Cos 8 =5sin 6

Dividing both side by use we get

cosf _ 5sin6

cos @ cos @

1=5tan@
=>tanf =1

20 1-sin 6+ 0 3
If tan 6 = =, show that STSRTreost 2

1+sin@+cos@ 7

Sol:
20 1-sin6+cos 6 3
Tan 8 =— ST ——==

21 1+sin@+cos® 7
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32.

opposite side __ 20

Tan 6 = efficient side T 21

Let x be the hypotenuse By applying Pythagoras we get
AC? + AB? + B(C?
x? = (20)% + (21)?

x2 = 400 + 441
x2 =841 = x =29
Sing=2=2
AC 29
Cosfh=2=2
AC 29

Substitute sin 8, cos 8 in equation we get
1-sin6+cos 6

1+sinf+cos 6
20 21 29-20+21

T 30 3
= 29 29 _ 29 _22_2
: 20 : 21 29+20+21 70 7
29 ' 29 29
. 1 sin A
If Cosec A =2 find
Tan A 1+cosA
Sol:
hypotenuse 2
Cosec A = —XP2°m%2 _ =
opposite side 1

SIRNG

.,
\'\.
'E"_C). c

# pl

Let x be the adjacent side
By applying Pythagoras theorem
AC? = AB? + B(C?

4 =1+ x2
x2=3=2x=+3
SinA=— =1
cosec A 2
_AB _ 1
TanA—E—@
CosAzﬁzﬁ
AC 2

Substitute in equation we get
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1 sinA
TanA 1+cosA -

1
T
3
1
_ > 1 2V3+3+1 _ 2v3+4 _ 2(2+V3)
=3+ _\/§+2+\/§_ 2+v3  2+V3 | 243 =2

33. If £A and 4B are acute angles such that cos A = cos B, then show that £A = £B.
Sol:
£A and 2B are acute angles.
CosA=cosBS.TzZA=«B
Let us consider right angled triangle ACB.

£
S

&r B

adjacent side
Hypotenuse

We have cos A =
- AC
T AB

BC
CosB=—
AB

Cos A=cosB
Ac _ B¢
AB  AB
AC =BC
2ZA=/B

34. If £A and £P are acute angles such that tan A = tan P, then show that £A = £P.
Sol:
A and P are acute angle tan A =tan P
S.T. 2A =2P

Let us consider right angled triangle ACP,

A

= PC_ P

ite sid
We know tan 6 = oppostte siae

adjacent side

PC
Tan A=—
AC

AC
Tan A=—
PC
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35.

36.

AC
Tan A=—
PC

Tan=tan P

bc _ 4c

AC ~ PC

(PC)? = (AC)?

PC = AC [+~ Angle opposite to equal sides are equal]
4P = A

In a AABC, right angled at A, if tan C = V3, find the value of sin B cos C + cos B sin C.
Sol:
In a Ale ABC right angled at A tan C =+/3

Find sin B cos C + cos B sin C
AN

—g x
>
._-lnc? Coe g
2 1
Tanc=+/3
Tan C = opposite side

adjacent side

Let x be the hypotenuse By applying Pythagoras we get
BC? = BA? + AC?

x? = (V3) +12

x2=A=>x=2

AtLB,sinBzﬂzl
BC 2
CosB=?

At 2C, sin = ?
Cosc=-
2
On substitution we get
1.1, V3 _ V3

>-X-+—=—X—=
2 2 2 2

1, (V3) _ VBxV3+1 _ 341 _ 4
=>Z-|'TX(\/§)——4 = =-=1

State whether the following are true or false. Justify your answer.
(1) The value of tan A is always less than 1.

(i) Sec A= % for some value of angle A.
(ili)  Cos A is the abbreviation used for the cosecant of angle A.
(iv) Sing= g for some angle 6.
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Sol:
(@ Tan A 21
Value of tan Aat 45°i.e.,tan45=1
As value of A increases to 90°
Tan A becomes infinite
So given statement is false.

(b) SecA = 15—2 for some value of angle of
M-I
SecA=24
SecA>1
So given statement is True
M-11
Forsec A==

Forsec A = % we get adjacent side = 13

i3 -
A
B 5 ‘ A
We get a right angle Ale

Subtending 9i at B.
So, given statement is true
(c) Cos A is the abbreviation used for cosecant of angle A.
The given statement is false. .. Cos A is abbreviation used for cos of angle A but not for
cosecant of angle A.
(d) Cot A is the product of cot Aand A

Given statement is false

adjacent side

*» cot A is co-tangent of angle A and co-tangent of angle A = —
opposite side

(e) Sinf = % for some angle 6
Given statement is false

Since value of sin @ is less than (or) equal to one. Here value of sin 8 exceeds one, so
given statement is false.
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Exercise 5.2

Evaluate each of the following (1 — 19):

1. sin45°sin 30° + cos 45° cos 30°
Sol:
sin 45°sin 30° + cos 45° cos 30° .... (i)
We know that by trigonometric ratios we have,

; o_ 1 o o_1
Sin 45 =5 sin 30 =3
o_i 0—£
Cos 45 =5 cos 30° = .
Substituting the values in (i) we get
1 1. 1 V3
Z2tTE
_1 03 _yEn
TVZ 22 22

2. Sin60° cos 30° + cos 60° sin 30°
Sol:
Sin 60° cos 30° + cos 60° sin 30° ...(1)
By trigonometric ratios we have,

Sin 60° = sin 30° = 2

Cos 30° = ‘/2—5 cos 60° = %

Substituting above values in (i), we get
V3 \3

1 1
2 2

IS

3. Cos 60° cos 45° - sin 60° - sin 45°
Sol:
Cos 60° cos 45° - sin 60° - sin 45° ...(1)
By trigonometric ratios we know that,
Cos 60° = % cos 45° = —

NG
. O_E . o_ 1
Sin 60° = 5 sin 45 =%

By substituting above value in (i), we get
1 1 3 1 1-3

2 V2 zﬁ:>2x/§
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4.  Sin? 30° + sin® 45° + sin? 60° + sin® 90°
Sol:
Sin? 30° + sin? 45° + sin® 60° + sin? 90°  ...(i)
By trigonometric ratios we have

. 0_1 . 0_1
Sin 30 =3 sin 45 =%
Sin60° =X singo° =1

2

By substituting above values in (i), we get
2 2 2
=B+ [+ o
=t+o+iy1 8422
5. co0s?30° + cos? 45° + cos? 60° + cos? 90°
Sol:
cos230° + cos? 45° + cos? 60° + cos?90° ...(i)
By trigonometric ratios we have

O_\/§ O_1
Cos 30 =5 cos 45 =5

Cos60°=-  c0s90°=0
By substituting above values in (i), we get
V3 2 1712 112 5
S+ + B+
3

ilyli-0142=2
4 2 4 2 2

6. tan?30° + tan? 60° + tan?45°
Sol:
tan? 30° + tan? 60° + tan®45° ...(1)
By trigonometric ratios we have

0_1 [ o J— [ o Ju—
Tan30°=—  tan 60 =43 tan45°=1

By substituting above values in (i), we get
112 2 ”

[&] + 3l +

S-+3+12-+4

1412 _ 13
3 3
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7. 2sin?30° — 3 cos? 45° + tan? 60°
Sol:
2sin?30° — 3 cos?45° + tan? 60°  ...(Q)
By trigonometric ratios we have

H 0_1 (o] 1 [ o J—
Sin30° =~ cos45°—  tan 60 =43

By substituting above values in (i), we get
112 112 2
2-[i] 3l + 13
2.-—3.2+3
4 2
2343334222
2 2 2
8. sin?30°cos?45° + 4tan?30° + %sin2 90° — 2 cos? 90° + 2—14cos2 0°
Sol:
sin? 30° cos? 45° + 4 tan? 30° + %sin2 90° — 2 cos? 90° + 2—14‘cos2 0° ...(0)
By trigonometric ratios we have
Sin30° =2 cos 45° = — tan30°=— sin90°=1 cos90°=0 cos0°=1
2 V2 V3
By substituting above values in (i), we get
1

E]z i5 RY [%]2 +=[1]% - 2[0]2 +5-[1]?

24
11,11 g4t
4 2 3 2 24
1.4, 1,1 8,
8 3 2 24 24

9.  4(sin*60° + cos* 30°) — 3(tan? 60° — tan? 45°) + 5 cos? 45°

Sol:
4(sin* 60° + cos* 30°) — 3(tan? 60° — tan? 45°) + 5 cos? 45° ...(1)
By trigonometric ratios we have

Sin60°:‘/2—§ cos30°:? tan 60° =+/3 tan45°=1 cos45°:\/—1E

By substituting above values in (i), we get
(15 + [9)) -3 - oy + s [

> 4=+ -33-1]+5[;

16 16

4.2 642
16 2
52642
4 2
_9.5_ ¢
2 2

=2 _6=7-6=1
2
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10.

11.

12.

13.

(cosec?45°sec? 30°)(sin? 30° + 4 cot? 45° — sec? 60°)

Sol:

(cosec?45°sec? 30°)(sin? 30° + 4 cot? 45° — sec? 60°)  ...(i)
By trigonometric ratios we have

Cosec 45° =+/2 sec 30° = Z sin 30° :% cot45°=1 sec60°=2

V3
By substituting above values in (i), we get

(b’ (1) (B + o 2p)
I ET EERS

1_2
L=
cosec® 30° cos 60° tan® 45° sin? 90° sec? 45° cot 30°
Sol:
cosec® 30° cos 60° tan3 45° sin? 90° sec? 45° cot 30° ...(1)
By trigonometric ratios we have
Cosec 30° = 2, c0360°:§,tan4 °=1sin90°=1 sec45°=+/2 cot30°=+/3
By substituting above values in (i), we get
2
25 (D* - (1*(V2) V3
:>8-%-1-2-\/§:>8\/§

cot? 30° — 2 cos? 60° — %sec2 45° — 4 sec? 30°

Sol:

cot? 30° — 2 cos? 60° — %sec2 45° — 4 sec? 30° ..(1)
By trigonometric ratios we have

cot 30° =+/3 cos 60° :% sec 45° = /2 sec 30° =
By substituting above values in (i), we get

(3 -2l 502" -4 3]

2

al

(cos0° + sin 45° + sin 30°)(sin 90° — cos 45° + cos 60°)

Sol:

(cos0° + sin 45° + sin 30°)(sin 90° — cos 45° + cos 60°)  ...(i)
By trigonometric ratios we have

° _ . o_ 1 . o _1 . o o_ 1 o _1
Cos0° =1, sin45 =5 sin 30 —E,sm90 =1, cos45 =% cos 60 =3

By substituting above values in (i), we get
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14.

15.

16.

(154934

frall-d=0 - [E=i-:=1

sin 30°—sin 90°+2 cos 0°

tan 30°tan 60°
Sol:
sin 30°-sin 90°+2 cos 0° .
tan 30°tan 60° (1)
By trigonometric ratios we have
Sin 30° :% sin 90° = cos 0° = tan 30° = \/—% tan 60° = /3

By substituting above values in (i), we get
F-142 241 3

1

—_ 1 2
\/E\/E

4 1

. — cos? 45°

cot230° = sin260°
Sol:

4

—+———cos*45° ...()

cot= 30 sin< 60

By trigonometric ratios we have
Cot30°=+/3 sin60°= \/2_5 cos 45° =
By substituting above values in (i), we get

Sk

4

_+__ 13

-3
(‘/_) ( )
1
2 6
4(sin* 30° + cos? 60°) — 3(cos? 45° — sin? 90°) — sin? 60°
Sol:

4(sin* 30° + cos? 60°) — 3(cos? 45° — sin? 90°) — sin? 60° ..(1)
By trigonometric ratios we have

Sin 30° :% cos 60° = % Cos 45° = — Sin90°=1 sin60°= ?

N

By substituting above values in (i), we get
4 2 2 2
& 6 ]3|l 1] -
vl =3[ -5
1—[&]]2 3
[v2]

4
=241-2432=2
4 4 2

1+1—3[
4
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17.

18.

19.

tan2 60°+4 cos? 45°+3 sec? 30°45 cosZ 90°
cosec 30°+sec 60°—cot? 30°

Sol:
tan? 60°+4 cos? 45°+3 sec? 30°+5 cos? 90° )
cosec 30°+sec 60°—cot? 30° (1)
By trigonometric ratios we have
Tan 60° =+/3  cos 45° = % sec 30° = %
cos 90° = cosec 30° =2 sec 60° = cot 30° =+/3

By substituting above values in (i), we get
(\/§)2+4'(%)2+2+[%]2+5(0)2
2+2V2(+V3)"

3447435 34244
= 2 3 = = 9

4-3 1

sin 30° tan 45° sin 60° cos 30°

sin 45° sec60° cot45° sin 90°

Sol:
sin 30° tan 45° sin 60° cos 30° (1)
sin45° = sec60° cot45°  sin90°

By trigonometric ratios we have

. o_1 . o_ 1
Sin 30 =3 sin 45 =5
cot45° =1 cos 30° = ? sin90° =1
By substituting above values in (i), we get

1 1 43 V3
E'ﬁ"'E_?'l_T'l
_2+1—§

-2

Tan 45° sec60° 5sin 90°

cosec 30° cot45° 2cos0°

Sol:

Tan 45° sec60° 5sin 90°

cosec30° | cot45°  2cos0° (1)
By trigonometric ratios we have
Tan45° =1 cosec 30° =2 sec 60° = cot45° =1

By substituting above values in (i), we get
l + Z —5. 1
2 1 2

—24+2=-2+42=0

tan45°=1 sec60°=2

sin 60° =

|

3
2

sin90°=1cos0°=1
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20.

21.

22.

23.

24,

2sin3x=+/3s5="?

Sol:
Sin 3x = ?

Sin 3x = sin 60°
Equating angles we get,
3x =60°

X =20°

25in§=1 X =7
Sol:

SinZ =
2

V3sinx = cosx
Sol:

V3tanx=1

1
tanx = ﬁ

~ Tan x = Tan 30°
x =30°

Tan x =sin 45° cos 45 ° + sin 30°
Sol:

Tan x =

+

N |-

[+ sin 45° =

=
N |-
il

Tan x =

N |-

+

Tanx =1
Tan X = tan 45°
X = 45°

V3 tan 2x = cos 60° + sin 45° cos 45°

Sol:

1.1 1
\/§tan2x—5+\/—i-ﬁ
V3 tan 2x =i3=>tan2x = tan 30°
2x = 30°
X = 15°

_ 1

[ cos 60° = %sin 45°

o_ 1 . o
cos 45 —\Esm30

= cos 45° = L
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25. Cos 2x = cos 60° cos 30° + sin 60° sin 30°

26.

Sol:
Cos 2x = l-ﬁ+£-1
2 2 2 2
Cos2x=2" ?
= C0S 2X = ?
Cos 2x = cos 30°
2x = 30°
x =15°
If 6 = 30° verify
. _ 2tané
(i) Tan 20 = P
Sol:
_ 2tan®f .
Tan 260 = Pre—ry ...(1)
Substitute 8 = 30° in (i)
LHS = Tan 60° =+/3
1
_ 2tan30° _ %[
RHS = 1-tan230° 1_(L)2
NS
2
= % =3
3
~ LHS = RHS
.. . _ 2tan@f
(i) Sin@= oo
Substitute 8 = 30°
. o _ 2tan30°
Sin 60° = 1+(tan 30°)2
1
_B_2%
Py
_¥3_2 3 _V3_3
P e
~ LHS = RHS
_ 1-tan?9
(i) Cos 20 = Ty
Substitute 8 = 30°
LHS = cosec 0
= cos 2(30°)
Cos60°:§

[ cos 60° = sin 30° = %sin 60° = cos 30°

1—tan26
1+tanZ @

RHS =

_ 1-tan?30°
1+tanZ2 30°

wlawin

N | =
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217.

28.

~ LHS =RHS
(iv)  Cos 300 =4 cos’0 - 3 cos 8
LHS = Cos 30° RHS 4 cos3 6 -3 cos 6
Substitute 8 = 30° 4cos3 30° - 3 cos 30°
3
Cos 3 (30°) = cos 90° 4 [2] —3. %2
=0 SW_Me_
2 2

If A=B =60°. Verify
(1) Cos(A-B) =CosAcosB+sinAsinB
Sol:
Cos (A—B)=Cos AcosB +sin AsinB ...(1)
Substitute A & B in (i)
= cos (60 - 60°)= cos 60° cos 60° + sin 60° sin 60°
o (1\2 . (V3
Cos0°=(5) +(3)
1=2+-=1=1 LHS = RHS
(i)  Substitute A & B in (i)
Sin (60° - 60°) = Sin 60° Cos 60° — cos 60° sin 60°
=sin0°=0=0
LHS =RHS
Tan A—tan B
(III) Tan (A—B):m
A =60° B = 60° we get

tan 60°—tan 60°
Tan (60° - 60°) = ————2°"_
1-tan 60 tan 60°

Tan0°=0
0=0
LHS = RHS

If A =30°B =60° verify
(i) Sin (A +B)=Sin A Cos B +cos AsinB
Sol:
A =30° B =60° we get
Sin (30° + 60°) = Sin 30° cos 60° + cos 30° sin 60°

hgpe=L.1, Y3 V3
Sin 90 =3 2+2

2
Sin90°=1=1=1
LHS = RHS
(i) Cos(A+B)=cosAcosB-SinASinB
A =30°B =60°
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29.

30.

Cos (90°) = Cos 30° cos 60° — sin 30° sin 60°

= cos90° = 2.3 _¥3.1
2 2 2

0=0

LHS = RHS

Sin(A-B)=SinACosB-cosAsinB
Cos (A—B) =cos A Cos B—sin AsinB
Find sin 15° cos 15°

Sol:
Sin(A-B)=Sin A CosB-cosAsinB ...(1)
Cos (A—B)=cos ACosB-sin AsinB ...(11)

Let A =45° B = 30° we get on substituting in (i)
= Sin(45° — 30°) = Sin 45° cos 30°

1 o_il_3_ill
Sin 15 V2 2 V2 2
. Sin 15° = A
h T 2V2

(if) A =45° B = 30° in equation (ii) we get
Cos (45° — 30°) cos 45° cos 30° + sin 45° sin 30°

1B 1
Cos 15 -\/_f > +\/7 >
o . V3+1

Cos 15 :>2_\/E

In right angled triangle ABC. £C = 90°, £B = 60°. AB = 15units. Find remaining angles

and sides.

Sol:

In a Ale sum of all angles = 180°
A+ 2B+ 2C=180°

= 90° + 60° + A = 180°

¢2A =180° - 150°

~£A=30°

\\\
£

e B

h’ld
C
From above figure

BC
CosB=—
AB

Cos 60° = Z£
15

2 15

1 _ BC
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_ 15
BC =~
SinB =4
15
Sin 60° = 2<
15
B _AV e 1503
2 15 2
31.

32.

In AABC is a right triangle such that £C = 90° £ZA = 45°, BC = 7 units find «B, AB and

AC
Sol:

Sum of angles in Ale = 180°

LA+ 2B+ 2C=180°
45° + «B + 90° = 180°
4B =180° — 135°
/4B = 45°
H
N
l \
LLML YN}
1

8
From figure cos B = e
AB
Cos 45° = —
AB
.7
V2 AB
AB = 7+/2 units
From figure sin B = A
AB
. o _ AC
Sin 45° = ﬁ
1 AC .
E—ﬁ ~ AC = 7 units
In rectangle ABCD AB = 20cm «BAC = 60° BC, calculate side BC and diagonals AC and
BD.
Sol:
',f,!_,,
= -
Consider Ale ABC we get
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CosA=22 sinA=%

AC AC
- c0s 60° = 2> Sin 60° = 2¢

AC AC

1=2 . AC=40cm E-
a AC 2 40
~ AC =40cm ~ BC=20v3cm
Consider Ale ACD we know 2CAD = 30°
2Tan30°=2 =2 =2=4p =203

33.

34.

AD ~ V3 AC
In rectangle diagonals are equal in magnitude
~BD=AC=40cm

IfSin(A+B)=1andcos(A-B)=1,0°<A+B<90°A>B.FinA &B
Sol:

Sin(A+B)=1
=~ Sin (A + B) = Sin 90°
A+B=090° ...(1)
Cos(A-B)=1
Cos (A—B) =cos 0°
A-B=0° ...(i1)
Adding (i) & (ii) we get
A+B=90°
A-B=0°
A=90° A =45°
A-B=0
A=B=B=45°
If Tan (A—B):%and Tan (A+B)=+3,0°<A+B <90°,A>B,Find A& B
Sol:
Tan (A-B) =Tan 30° Tan (A + B) = Tan 60°
~A-B=30° ...() A+B=60° ...(ii)
Add (i) & (ii)
A-B=30°
A+B=60°

2A =90° A =40°
A—-B=30° 45°- B=30°
B =45° —30°=15°
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35.

36.

37.

If Sin (A~ B) =>and Cos (A +B) =3,0°<A+B <90° A>B,Find A&B
Sol:

Sin (A — B) = sin 30° Cos (A + B) = cos 60°
A-B=30° ..(3)
A+B=60° ...(ii)

Add (i) & (i) we get

2A =90°, A =45°,
A-B=30°

45-B=30° B=45-30°
B =15°

In right angled triangle AABC at B, £A = 2C. Find the values of
(1) SinAcosC+ CosASinC

Sol:

In Ale ABC 2zA + «B + 2C = 180°

2A+90°+ 2£A =180°

24A =90°

LA =45°

s LA =45°

(i)  Sin 45° cos 45° + cos 45° sin 45°

2.1, 119

V2 V2 N2 V22 2

(ii)Sin A Sin B + cos Acos B

£A =45°sin 90° + cos 45° cos 90°
1

==140

_ 1

V2

Find acute angles A & B, if sin (A + 2B) = \/2_§ Cos(A+4B)=0,A>B.

Sol:
Sin (A + 2B) = Sin 60°
Cos (A +4B) = cos 90°
A+2B=60° ...(I)
A+4B=90° ...(i1)
Subtracting (ii) from (i)
A+4B =90°
—A-2B=-60

2B = 30° ~B=15°
A+4B =90°
4B = 4(15°) = 4B = 60°
~ A+60°=90° .. A=30°
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38.

39.

1-tanATan B

If A and B are acute angles such that Tan A = % Tan B = § and Tan (A +B) =

tan A+Tan B A+B=?

Sol:

1 1
Tan A== TanB =-

2 3

1,1 5
Tan (A + B):lz_fi—ﬁz 1
23 6

Tan (A + B) = Tan 45°
~A-B=45°

In APQR, right angled at Q, PQ = 3cm PR = 6¢cm. Determine £P =? £ZR =7
Sol:

From above figure

. P
Sin rR=2¢
PR
3 1

SinR===-=
6 2

=~ Sin R = Sin 30°
R =30°
We know in Ale 2P + 2Q + £R = 180°
£P +90° + 30° = 180°
2P =60°
Exercise 5.3

Evaluate the following:

Sin 20°
cos 70°

Sol:

(1)
Sin (90°-70°) cos70°

cos 70° cos 70°

cos70°
cos70°

(i)

cos19°

sin 71°

[+ Sin (90° — 0) = cos 0]
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cos(90°-71°) sin71°

[+ cos(90° — ) = sin 6]

sin71° sin71°
=1
(iii)
S2L _, SINC085) — 9% [ sin(90° — §) = cos6]
=1
(iv)

Tan 10° tan(90°-80°) _ cot80°

= [+ tan(90 — @) = cot O]

Cot 80° cot80° cot80°
=1
(v)
sec11° sec(90°-79°) cosec 79°
= = [ sec(90 — 8) - cosec 6 ]
cosec 79° cosec 79° cosec 79°
=1

Evaluate the following:

2.

1 o 2 o
-\ |sin49 cos41
c0s45 sin 49°

Sol:

We know that sin(49°) = sin(90° — 41°) = cos 41° similarly cos 41° = sin 49°

[cos 41"]2 [sin 49°
sin 49°

2
: | =12+12=2
cos41
(i)
Cos 48° - sin 42°
Sol:
Cos 48° = cos (90° — 42°) sin 42°
~8in 42° —sin42° =0

(iii)
cot40° 1 [cos 35°
cos 35° N E [sin 55°]
Sol:

Cot 40° — cot (90° - 50°) = tan 50°
Cos 35° = cos (90° - 55°) = sin 55°

tan 50° 1 [sin 55°]

tan 50° 2 Lsin 55°
-1_1
=1-1[1]

1
T2
(iv)

[sin 27°] [cos 63°]2
cos 63° sin27°
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Sol:

Sin 27° =sin (90° - 63°) = cos 63° [+ sin (90° - 8) = cos 6]
= sin 27° = cos 63°

[sin27°]2 _ [cos63°]2 —1-1=0

sin27°

Cc0s 63°

(v)

tan 35° cot63°

cot55° c0s 63°

Sol:

Tan 35° = tan (90° - 55°) = cos 55°

Cot 78° = cot (90° - 12°) =tan 12°
cot55° tan12°
cot55° tan 12°

=tanl-1=1
(vi)

sec70° sin 59°
cosec 20° cos31°
Sol:

Sec 70° = sec (90° - 20°) = cosec 20° [~ sec (90 — 6) = cosec 6]
Sin 59° =sin (90° - 31°) = cos 31° [ sin (90 - 8) = cos O]

cosec 20 cos31°

=14+1=2
cosec 20 cos 31°
(vii)
Sec 50° Sin 40° + Cos 40° cosec 50°
Sol:

Sec 50° = sec (90° - 40°) = cosec 40°

Cos 40° = cos (90° - 50°) = sin 50°

~SinfcosecHf =1

= cosec 40° sin 40° + sin 50° cosec 50°
1+1=2

3. Express each one of the following in terms of trigonometric ratios of angles lying between
0° and 45°
(i) Sin 59° + cos 56°
Sol:
Sin 59° =sin (90° - 59°) = cos 31°
Cos 56° = cos (65° - 34°) = Sin 34°
= €0s 31° +sin 34°
(ii)
Tan 65° + cot 49°
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Sol:

Tan 65° = tan (90° - 25°) = cot 25°
Cot 49° = cot (90° - 41°) =tan (41°)
= cot 25° + tan 41°

(iii)

Sec 76° + cosec 52°

Sol:

Sec 76° = sec (90° - 14°) = cosec 14°
Cosec 52° = cosec (90° - 88°) = sec 38°
= Cosec 14° + sec 38°

(iv)

Cos 78° + sec 78°

Sol:

Cos 78° = cos (90° - 12°) =sin 12°
Sec 78° =sec (90° - 12°) = cosec 12°
= sin 12° + cosec 12°

(V)

Cosec 54° + sin 72°

Sol:

Cosec 54° = cosec (90° - 36°) = sec 36°
Sin 72° = sin (90° - 18°) = cos 18°

= sec 36° + cos 18°

(vi)

Cot 85° + cos 75°

Sol:

Cot 85° = cot (90° - 5°) =tan 5°

Cos 75° = cos (90° - 15°) =sin 15°
=tan 5° + sin 15°

(vii)

Sin 67° + cos 75°

Sol:

Sin 67° = Sin (90° — 23°) = cos 23°
Cos 75° = cos (90° —15°) =sin 15°
=c0s 23° +sin 15°

4.  Express Cos 75° + cot 75° in terms of angles between 0° and 30°.
Sol:
Cot 75° = cos (90° - 15°) =sin 15°
Cot 75° = cot (90° - 15°) = tan 15°
=sin 15° + tan 15°
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5. If Sin 3A = cos (A — 26°), where 3A is an acute angle, find the value of A =?
Sol:
Cos 8 =sin (90° - 6)
= Cos (A —26) =sin (90° —(A— 26°))
= Sin 3A =sin (90° — (A — 26))
Equating angles on both sides
3A=90°—-A+26°
_ 116

4A =116° A - = 29°
~A=29°

6. If A, B, Careinterior angles of a triangle ABC, prove that (i) tan (%) = cotg
Sol:
. c+A B
(l) Tan [T] = COtE
Sol:

Given A+ B+ C=180°
C+A=180°-B

= Tan [180_3] = Tan [90o - E]
2 2
= Cotg [+ tan(90° — 0) = cot 6]
~ LHS =RHS
(i) Sin [BZLC] = cos?
Sol:
A+ B+ C=180°
B+C=180°-A
LHS = sin [*2=4] = sin [90° — ]

Cos% [ Sin (90° — @) - cosO]
~ LHS =RHS

7.  Prove that
(i)
Tan20° Tan 35° tan 45° tan 55° Tan 70° =1
Sol:
Tan 20° = tan (90° - 70°) = cot 70°
Tan 35° = tan (90° - 70°) = cot 55°

Tan45° =1
= cot 70° tan 70° x cot 55° tan 55° x tan 45° - cot@ =tan 6 =1
=>1x1x1=1 Hence proved.
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(i)

Sin 48° sec 42° + cosec 42° = 2

Sol:

Sin 48° =sin (90° - 42°) = cos 42°
Cos (45°) = cos (90° - 42°) =sin 42°
SecH-cosf=1-sinfBcosechd =1
= C0S 42° sec 42° + sin 42° cosec 42°

S>1+1=2
« LHS = RHS
(iii)

sin 70° cosec 20°
— 2co0s70°cosec20°=0

cos 20° sec70°

Sol:
Sin (70°) = sin (90° - 20°) = cos 20°
Cosec 20° = cosec (90° - 70°) = sec 70°
Cos 70° = cos (90° - 20°) = sin 20°
M sec70°

— 2sin 20 cosec 20°
cos 20° sec70°

1+1-2(1)=0

~ LHS =RHS Hence proved
(iv)

%fg: + cos 59° cosec 31° =2
Sol:

Cos 80° = cos (90° - 10°) =sin 10°
Cos 59° = cos (90° - 31°) =sin 31°

sin10° .
- + sin 31° cosec 31°
sin10°

=1+1=2 [~ Sin 8 cosec 6 = 1]
Hence proved
8.  Prove the following:
(1) Sin@sin(90-6)—-cos@cos(90-60)=0
Sol:
Sin (90 - 8) =cos 6
Cos (90— 6) —cos 6 sin 6
=0
~ LHS =RHS
Hence proved

(i I) c0s(90°—-6) sec(90°—0) tan tan(90°-0) _
cosec (90°-0) sin(90°-0) cot(90°-0) cotf

Sol:

Cos (90°-0)=sin A cosec (90 - ) =sec 8

2




Class X Chapter 5 — Trigonometric Ratios Maths

Sec (90° - 8) = cosec 6 sin (90 - 8) =cos 6
Cot(90-6)=tan 6

sin@ cosec§ tan 6 __ sin@ cosec 6

secO.cosf.tanf  secBcos@ [ sin® cosec 0 = 1]

=1 [secf cosB = 1]
tan(90°- ) _ cotf __

cot® cotd

=>1+1=2
~ LHS=RHS
Hence proved

...y tan(90—A)cotA
(iii) % —cos2A=0
cosec?A
Sol:
Tan (90 — A) =cot A
cotA .cotA
= —————cos?A
cosec“A
cot? A
— —cos? A
cosec“A
__cos?4

=———cos?A = cos? Acos?A =0
sin“ A

Hence proved

c0s(90°—A) sin(90°—A)

—sin?4=0
tan(90°—A)

(iv)
Sol:
Cos (90° - A) =sin A Tan (90° - A) =cot A
Sin (95° A) =cos A

sinAcos A

—sin?4=0
' cotA
SnAcoS% sinA — sin? A
0sA
sin?A4 —sin?A =0
LHS = RHS

Hence Proved

(v) Sin (50° + @) — cos (40° — 0) + tan 1° tan 10° tan 20° tan 70° tan 80° tan 89° =
Sol:

Sin (50 + ) = cos (90 — (50 + 8)) = cos (40 — 6)

Tan 1 =tan (90° — 89°) - cot 89°

Tan 10° = tan (90° - 80°) = cot 80°

Tan 20° = tan (90° - 70°) = cot 70°

= €0S (40° - 8) — cos (40 - 6) = cot 89° tan 89° . cot 80° . cot 70° tan 70°

Cot .tanf6 =1

=1-1-1=1



Class X Chapter 5 — Trigonometric Ratios Maths

LHS =RHS
Hence proved

9. Evaluate:
(i) % (cos* 30° — sin* 45 °) — 3(sin? 60° — sec? 45°) + %cot2 30°
Sol:
Cos30° =2 sin60° =
Substituting above values in (i)

' @[ ]+

cot 30° = /3 sin 45° = iz sec 45° = iz

~ |G
ﬁ
&

R Y
3 L16 4 4 21 4
219-4 3-2 3
EREE
3L16 4 4
2.5 3,35

(if) 4 (sin® 30 + cos* 60°) —2 3 [(\E) : [%]2 ] +1(v3)°

Sol:
300 = 1 1o ego V3 o L o —
Sin 30° = 2cos60 =3 sin 60° = . cos45° = % tan 60° = V3
1% 14 2 [V 1\2] 1 2
=a|[i B3 - @ ]+
1 213 1 3
4z -3[-30+3
_1_z.1.3_1
2 3 4 2 6
(iii) sin50: o= 480 — 4 cos50° cosec 40°
cos40 sec50
Sol:
Sin 50° = sin (90° - 40°) = cos 40°
Cosec 40° = cosec (90° - 50°) = sec 50°
Cos 50° = cos (90° - 40°) = sin 40°
CosA0" | 550" _ 45in 40° cosec 40°
cos 40° sec 50°
1+1-4=-2 [+ Sin 40° cosec 40° = 1]

(iv)Tan 35° tan 40° tan 50° tan 55°
Sol:
Tan 35° = tan (90° - 55°) = cot 55°
Tan 40° = tan (90° - 50°) = cot 55°
Tan 65° =1
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Cot 55 tan 55 cot 50 tan 50 - tan 45
1-1-1=1

(v) Cosec (65 + 8) —sec (25 — 8) —tan (55 — ) + cot (35 + 6)

Sol:

Cosec (65 + 8) =sec (90 — (65 + 8)) = sec (25— 6)

Tan (55 - 6) = cot (90 — (55— 0) = cot (35 + 0)

= sec (25— 60) —sec (25— 0) tan (55— 0) +tan (55-0) =0

(vi)Tan 7° tan 23° tan 60° tan 67° tan 83°
Sol:
Tan 7° tan 23° tan 60° tan (90° - 23) tan (90° - 7°)
= tan 7° tan 23° tan 60° cot 23° tan 60°

1-1-4/3=+3

( ii) 2sin 68 2 cot15° 8tan 45°tan 20°tan 40° tan 50° tan 70°

cos 22 5tan 75° 5

Sol:
Sin 68° = sin (90 - 22) = cos 22
Cot 15° =tan (90 - 75) = tan 75

cos 22 2tan 75° 3tan 45° tan20°tan 40° cot40° cot20°

cos 22 5tan 75° 5

=2-2_3=-2_1=1
5 5

(VIII) 3c0s55° _ 4(cos 70 cosec 20°)
7sin35° 7 (tan5°tan 25°tan45°tan 65°tan 85°)
Sol:
Cos 55° = cos (90° - 35°) =sin 35°
Cos 70° = cos (90 — 20) = sin 20°
Tan 5 = cot 85° tan 25° = cot 65°
3sin 35° _ 4 (sin 20° cosec 20°)
7sin35°  7(cot85°tan85°cot65°tan 65°tan 45°)
3 4 1
B2
(ix) ::; ;i + /3 [tan 10° tan 30° tan 40° tan 50° tan 80°]
Sol:

Sin 18° =sin (90° - 72) = cos 72°
Tan 10° = cot 80° tan 50° = cot 40°

= sin 187 ++/3 [tan 80 cos 30 .tan 40 cot40 \/%]

sin 18°

- L1
‘1+V§v§—2
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( ) c0s 58° sin 22° c0s 38° cosec 52°
sin 32° Cc0s 68° tan 18°tan 35°tan 60° tan 72° tan 65°
Sol:

Cos 58° = cos (90° - 32°) =sin 32°
Sin 22° =sin (90° - 68°) = cos 68°
Cos 38° = cos (90 — 52) = sin 52°

Tan 18° = cot 72 tan 35° = cot 55°

sin 32° Ccos 68° sin52 cosec 52

sin 32° Ccos 68° tan 72 .cot72tan 55 cot55.tan 60
141 1_2\/§—1X\/§_6—x/§
NN V3~ 3

10. If Sin 8 = cos (8 - 45°), where 6 - 45° are acute angles, find the degree measure of 6.
Sol:
Sin 6 = cos (8 — 45°)
Cos 8 =cos (90 - )
Cos (6 —45°) =sin (90° - (6 — 45°)) =sin (90 — 6 + 45°)
Sin 6 = sin (135 - 0)

0=135-0
260 =135
~0=135°2

11. If A, B, C are the interior angles of a AABC, show that:

(i) Sin (£=) = cos? (i) cos | == = sin2
Sol:
A+B+C=180
B-C=180-2
. . A A
(i) Sin [90 — E] = cos>
« LHS = RHS
.. A . A
(ii) Cos [90 - E] = Sll’l;
« LHS = RHS

12. If 20 + 45° and 30° — @ are acute angles, find the degree measure of 8 satisfying Sin
(20 + 45°) = cos (30 - 6°)
Sol:
Here 20 + 45° and 30 — 6° are acute angles:
We know that (90 — 8) = cos 6
Sin (26 + 45°) =sin (90 — (30 — 9))
Sin (26 + 45°) =sin (90 — 30 + )
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13.

14.

15.

Sin (20 + 45°) = sin (60 + 0)
On equating sin of angle of we get

20 +45=60+6
20 -0 =60-45
0 =15°

If 8 is a positive acute angle such that sec 8 = cosec 60°, find 2 cos? 8 — 1
Sol:

We know that sec (90 — ) = cosec? 6

Sec 8 =sec (90 - 60°)

On equating we get

Sec 8 = sec 30°

6 =30°

Find 2cos? 6 — 1

=2 X cos?30°—1 [cos 30 =§]
/32

$2X(7) -1

:in—l
4

=>-—1

1
2

If cos 26 = sin 40 where 26, 46 are acute angles, find the value of 6.
Sol:
We know that sin (90 — 6) = cos 6

Sin 20 = cos 26
Sin 40 =sin (90 - 26)
46 =90 - 20
66 =90
o==
6
6 =15°

If Sin 36 = cos (6 — 6°) where 3 8 and 8 — 6° are acute angles, find the value of 6.
Sol:

30, 8 — 6 are acute angle

We know that sin (90 — 8) = cos 8

Sin 30 =sin (90 - (0 - 6°))

Sin 360 =sin(90 - 6 + 6°)
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16.

17.

Sin 36 = sin (96° - 0)
30 =96°-0
460 = 96°

9=
4
0 = 24°

If Sec 4A = cosec (A — 20°) where 4A is acute angle, find the value of A.
Sol:

Sec4A =sec [90 — A —20] [+ sec(90 — @) = cosec 0]

Sec 4A =sec (90 — A + 20)

Sec 4A =sec (110 - A)

4A=110-A

5A =110

A:%:Azzz

If Sec 2A = cosec (A — 42°) where 2A is acute angle. Find the value of A.

Sol:
We know that (sec (90 — 8)) = cosec 6
Sec 2A =sec (90 — (A —42))
Sec 2A =sec (90 — A +42)
Sec 2A =sec (132 - A)
Now equating both the angles we get
2A=132-A
132

3A=—
3

A=44



