Exercise 5.1

Sol:

(i)

(i)

We know that Sin 8 =

. 2
SinA= 3
opposite side
hypotenuse

Let us Consider a right angled A® ABC.

By applying Pythagorean theorem we get
AC? = AB? + BC?

9=x* +4

x?=9-4

x =5

We know that cos = % q

opposite side

tang = - -
adjacent side
V5
So,cos8 = 5
Sec = 1L -2
" cos8 5
2 .
tand = =
1 5
cot = =¥
tan6 2
1 3
cosecld = — ==
sin6 2
4
CosA=-

5

dj t sid
We know that cosg = S22

hypotenuse

Let us consider a right angled A'® ABC.



Let opposite side BC = x.

By applying pythagorn’s theorem, we get
AC? = AB? + BC?

25 = x + 16

X = 25 -16 = 9

x = V9 =3

4

We know that cosA = z
. ite sid 3
SiNA = opposite side _ 3
hypotenuse 5
tanA = M =3
adjacent side 4

1 2 5
cosecCA=— =2 =3

SinA 5
1 2 5
SeCA= — =4 ==
0SA 5 4
1
1 3 4
COtA = =2 ==
tanA 4 3
(iii)
tan@ = 11.

We know that tang = 2ppositeside _ 11

adjacent side 1

Consider a right angled A® ABC.

AI\
" X

1

\ . At
& I
Let hypotenuse AC = X, by applying Pythagoras theorem
AC? = AB? + BC?

x2 =112 + 12
x2=121+1
x =122
. _ oppositeside _ 11
We know that sinf = ypotenuse. — V153
adjacent side 1
cosd = =

hypotenuse - V122
1
1 11 V122

cosect) = sin@ V122 11
_ 1 _ 11 _
secod = cosd V122 122
1 1 1
cot@ = =— =—

T tand 11 11

(iv)



Sing=1
5

. opposite side _ 11
We know Sin g = 2PR22 %€ — Z2
hypotenuse 15

Consider right angled A'® ACB.
AN

| il 59, -
&

-
Let X = adjacent side
By applying Pythagoras
AB? = AC* + B(C?

225 =121+x?
x?=225-121
x? =104
x =+104
adjacent side 104
COS = —— = o
hypotenuse 15
tan = om.wsite si.de - 11
adjacent side V104
1 15
cosecld = — = —
sin@ 11
" cos8 V104
1 V104
cot = . 3
tan@ 11
(V)
5
tana = —
12

o
We know that tang= 2BR2ESEe - 2

adjacent side 12

Now consider a right angled A* ABC.
A

I
L5 12
Let x = hypotenuse .By applying Pythagoras theorem
AC? = AB? + BC?
x? =5%+12?
x? =25+ 144 = 169



(vi)

x =13

. _ oppositeside _ 5
SIna = — ==
hypotenuse 13
adjacent side _ 12
cosqa = —mmmm=—
hypotenuse 13
1 12
cota = =—
tana 15
_ 1 _1/5 _13
coseco = — - -
sina 13 5
1 1 13
seca = =4 =-_
cosa 13 12
. V3
Sing=—
2
. opposite side _ /3
We know Sin g = 2PP22 2% _ Y2

hypotenuse 2

Now consider right angled A" ABC.
AN

& e

L

- .
= a ’
Let X = adjacent side

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

4 =3+x?
x>=4-3
x?=1
x =1
adjacent side 1
coSs = ——— = -
hypotenuse 2
__ oppositeside _ 3 _
tan = adjacentside_ 1 _\/§
cosecd = — ===
" sing V3 V3
2
1 1
sec = =+1=2
cos6 2
cot =—— =—
" tand V3
(vii)
7
Cosf = —.
25

daj t sid
We know that cosg = <2222

hypotenuse

Now consider a right angled A* ABC,



Let x be the opposite side.

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

(25)% = x% + 72

625-49= x?
576 =V576 = 24
sing - opposite side - ﬁ
hypotenuse 25
opposite side _ 24
tand = pp— =—
adjacent side 7
1
1 2 25
cosecf =— =2 =—
sin@ 5 24
1
1 2 25
secd = =+ ==
cos6 5 7
1 : 7
cotd = =2 =—
tanf 4 24
(viii)
8
tanf = —
15
opposite side 8

We know that tanf= ———— = —

adjacent side 15
Now consider a right angled A" ABC:

A

@

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

x? = 8% + 15?2

x? =225+ 64 =289

x =289 =17

sing — opposite side :i
hypotenuse 17
adjacent side _ 15

cos = ————=—
hypotenuse 17

tang = opposite side _ 8

adjacent side 15



_ 1 _ 1 15
cotd = tang &
15
1 z 17
cosecd = — =L =—
sin6 17 8
1
1 1= 17
secd = =5 =—
cosf 17 15
(ix)
12
cotf = —
5
_ adjacent side _ 12
coto= ——MM8 =—

opposite side 5

Now consider a right angled A ABC,

: er
B

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

x? =25+ 144
x? =169 =169
x =13
1
tang =—=2 =2
cot 5 12
sing - opposite side _ 5

hypotenuse B 13
adjacent side _ 12

cosfd = =
hypotenuse 13
1 1 13
coseCf =— =—— = —
sin@ 5/13 5
1 d 13
seco = = =—
cos6 12/13 12
(x)
13
secd = —
5
hypotenuse 13
secH = yp— =-—
adjacent side 5

Now consider a right angled A'® ABC,

Al

B .

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



169 = x?+ 25
x? =169 — 25 = 144
x =12
1
1 15 _5

cosf = =L =—
sec6 5 13

opposite side _ 12

tanf =———=—
adjacent side 5
sing - opposite side - E
hypotenuse 13
1 1 13
cosecd =— = = —
sin@ 12/13 12
1 13
sect " cos® 5/13 - ?
1 1 5
cotg = tand  12/5 12
(xi)
cosechd =10

h t
cosecd = _ypotenuse _ V10

opposite side

consider a right angled A'® ABC, we get

»

AT

Let x be the adjacent side.

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

(VI0)° = 12+ 2

x2=10 -1=9

x =3
. 1 1
sing = cosecH _\/T_O
cosh = adjacent side _ 3
hypotenuse V10
opposite side 1
tan@ = pp— ==
adjacent side 3
1 V10
seco = =—
cosf 3
1
1 1
cotd = ===3.
tanf 3
(xii)
12
Cosé = -

adjacent side 12
cosf=——— =—,
hypotenuse 15



% =
Let x be the opposite side.
By applying pythagorn’s theorem

AC?* = AB*+ B(C*

225 = x% + 144

225 — 144 = x?

x? =81

x=9

sing - opposite side :i

hypotenuse 15
opposite side _ 9

tand = . — = —
adjacent side 12
1
1 5 15
cosecd = — =2 =—
sin® 15 9
1
1 ) 15
secld = =12 =
cosB 15
1
1 5 12
cotd = == ==
tan® 12
Sol:

AABC is right angled at B
AB =24cm, BC = 7cm.

M
L)
.

— a6
\ ‘ o
Fy =1
Let X’ be the hypotenuse,
By applying Pythagoras
AC? = AB? + BC?

X% =242 477
x?> =576 + 49
x? =625

x =25

a. SinA, Cos A



At £A, opposite side =7
adjacent side = 24
hypotenuse =25

. _ oppositeside _ 7
SINA = ———— =—
hypotenuse 25
adjacent side _ 24

COsA = =
hypotenuse 25

SinC, CosC
At £C, opposite side = 24
adjacent side = 7

hypotenuse =25

. 24
sinC =

25
7
25

cosC =

Sol:

12 em

Let x be the adjacent side.

By

Pythagoras theorem

PR? = PQ? + RQ?
169 = x2 + 144
x? =25
x=5
At LP, opposite side =5
Adjacent side =12
Hypotenuse = 13

1

tan

e 5
P:£:>_
5 12

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

1 1 5
COtR=—=5=—
tanR — 12
opposite side
[ Tan R = 222222 2]

adjacent side

~wtan P=cotR



Sol:

. 9
sin4d =—

41
. _ opposite side 9
SInA = adjacent side T4
Consider right angled triangle ABC,

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

412 =122 4+ 92

x? =412 -09?

x =40

adjacent side 40
COSA=————=—
hypotenuse 41

opposite side 9
tand = ——— = —
Hypotenuse side 40

Sol:
15 cot A = 8, find Sin A and sec A

CotA=—
15
b

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

AC? = AB? + BC?

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

x? = 64+ 225

x? =289

x =17
Sin A=

opposite side __ 15
hypotenuse T 17



COSA

adjacent side 8
CosA = acjacent siee = —

Hypotenuse 17

1 1 17

SecA= =—==

COsA 8/17 8
Sol:

APQR, right angled at Q.
¥ F |

i

i

Acm

(1 £ P

& =
= aCrm

Let x be the hypotenuse

By applying Pythagoras
PR? = PQ? 4 QR?

x? = 4% + 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
Hypotenuse 5

Hypotenuse 5
secP = yp— = -
adjacent side 4

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

SinR=2
5
SecR = >
3
Sol:
cme=§
(i) (1+sin0) (1-sinB)

(1+cosB)(1—cos B)
_ 1-sin?86
1—cos? 6

[~(a+b)(@a-b)=a?—-b?*]a=1,b=sind



We know that Sin?6 + cos?6 =1
1 —sin?60 = cos? 0 = cos? 0
1 —cos? @ = sin? 6

cos2 0

sin2 @
= cot? 0

12
= (cot 0)? = [g]
)
T 64
(i) cot?@

= (coth)? = [%]2
-5

64

Sol:
1-tan? A4 .
3 cot A =4, check = anz = cos?’ A —sin? A
1+tan< A
NA

Cot A = adjace.nt s.ide .: f
opposite side 3
Let x be the hypotenuse
By Applying Pythagoras theorem

AC? = AB? + BC?

x2 =42 4 32
x?> =25
x=5
1 3
TanA=——=-
COSs“ A 4
adjacent side 4
Cos A = 282 92 _ 2
hypotenuse 5
- 3
SinA==
5
3\2 16—-9
_1-tan?A _ 1—(1) e 7
LHS — 16+9 — E

" 1+tan24 3\?
1+( ) e

RHS cos? A — sin? A = (%)2 — (g)z _ 16-9

7

T 251



Sol:

_a. .
Tan 6 = > find Y — (M)
Divide equation (i) with cos 8, we get

cosO+sin6

cos 0+sin 6
cos 6

= cos f—sin 6
cos @
sin @
cos @
= _siné
cos 6
1+tané@

1-tané

a
_1+
- a

=5
_b+a
b-a

Sol:
3tan @ = 4 find

4cos 6 —sin 6 (1)
2cosf+sinb

Tan6?=i
3

Dividing equation (i) with cos 8 we get

4cosO-sinf

4—tan 6 [ sin 8

cos 6

= — = = tan 9]
2c0s0+sin6 ~ 5 iang cos®

cos 6

4—tan 6 sin @

= = tan @
2+tan 6 [ cos @ ]
42

_ 1

=T 4
2+E

_12-4

T 6+4

_ 8

T 10

_ 4

T s

Sol:

4sinf-3cosf
2sinf+6cosf

3cotf8=2 find

2
Cot 6 =~
3

4 sin 6—-3 cos 0

— sin 6
~ 2sin6+6cosf

sin 6

(i)



12.

13.

__4-3cotf

" 2+6c0t8
2

_ 4-3)(;

- 2
2+6X§
442 2

T 244 6
1

3

Sol:
a asinf-bcosf  a?-b?
Tanf = -. - =
b asinf +bcos b aZ+b?
asin6—b cos b .
g asin6-bcosb iy
asin@+bcosf

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

asinf-bcos@

— cos 6
~ asinf+bcosH

cos @
_atanf-b

" atan6+b

_ax(G)-b

- ax(%)+b
a?—b?

= e

Sol:
Sec O = 13
5

Hypotenuse 13

Sec O =
Now consider right angled triangle ABC

adjacent side E: -

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

169 = x? + 25

x? =169 — 25 = 144
x =12
C059=5;9=%=§



14.

15.

opposite side _ 12

tan 9 ==
adjacent side 13
. opposite side 12
hypotenuse 13
1 1 13
Cosec § =— = =—
sin @ 12/13 12
1 1 13
secl = =—=—
cos@ 5/13 5
1 1 5
Cotf=—=—==
tan 6 12/5 12
Sol:

Cosf=2  STSino(1—tanf) =—

3
adjacent side 12

Cosf=————=

hypotenuse 13

[ ¥
Al
| (E
[ B

1= i3
Let x be the opposite side

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

169 = x% + 144
X =25
X=5

sing =22 =2

AC 3

Tan 0 = % = 15—2

. 5 5
sinf (1 —tan9) :E(l_ﬁ

_5[7 _ 35
131121 ~ 156

Sol:
1 1-cos?6 3
cot =—=—=-
V3 2-sin2 60 5
adjacent side 1
Cot g = 22228 —

opposite side 3

Let x be the hypotenuse

)



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

x? = (V3) +1
x> =3+1
x>=3+1=>x=2
Cosf=22=—=
AC 2
Sing =4 -3
AC 2

1 3
R
e e
1 4
_3
5
Sol:
1 cosec’f—-sec:6 3
Tanfd = —= —_— =
V7 cosec?0+sec? 4

opposite side

Tan @ =

Ay

adjacent side

‘ n
|

| 8 r

B Ta

Let X’ be the hypotenuse
By applying Pythagoras
AC? = AB?* + BC*

x? =12+ (V7)’
x2=1+7=8

x =22

Cosec 6 = 25 = 2¢/2

AB

_Ac_ 2
SecH-E— NG

Substitute, cosec 6, sec 6 in equation

Lo

v+ (22)



17.

18.

8+4—X;
8
N=
8+7
568
— 7
— 56+8
7
_18
T 64
_3
T4
L.HS=RHS
Sol:
1": " =
Let x be the adjacent side
By applying Pythagoras
AC? = AB? + B(C*?
169 = 144 + x
x? =25
x =5
Cosf=2C=2
AC 13
Tanp=22 =2
BC 5

3 -6,

Teo 25 _ 129 _ 25

120 944 1207 144

Sol:
Tan @ =

opposite side
adjacent side

Let x be, the hypotenuse

595

3456



19.

Sy
By Pythagoras we get
AC? = AB? + BC?
x? = 144 + 169
x =+313
. _AB _ 12
Sin @ = E = NEES
—BC_ 13
Cos = AC V313
Substitute, Sin 6, cos 8 in equation we get
12 13

2sin @ cos 6 X S G

cos20—sin2 6 169 144
313 313
312
— 313 _ 312
25 25
313
Sol:
3 .. sin 6—&
Cos 0 == find value of ——=22&
5 2tanf

dj t sid
We know that cos = “2—" >

A

hypotenuse

»

Let us consider right angled Ale ABC
Let x be the opposite side, By applying Pythagoras theorem
AC? = AB? + BC?

25=x%+9
x2=16>x =4
Sing=22=2

AC 5
Tang= 2 =1

BC 3

Substitute sin 8, tan @ in equation we get
sin @—— 2.3

tanf _ 5 4

2tan@ zxg



20.

21.

22,

23.

Sol:
Not given

Sol:
Not given

Sol:
Not given

Sol:
17 . 3—4sin? A 3—tan? 4
Sec A = — verify that =
8 4cos2A-3 1-3tanZ4
hypotenuse

We know sec A = — :
adjacent side

Consider right angled triangle ABC

ol

17
=,

Lalle
8’ Q <

Let x be the adjacent side

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

(17)? = x% + 64

x% =289 — 64
x?=225>x=15
. AB 15
SINA=—=—
BC 17
BC _ 8
CosA=—=—
AC 17
AB 15
TanA=—=—
BC 8
. 15\2 225
LHS= 3-4sin?A4 3—4><(;) _ 3-4Xo5  867-900  —33

17

" 4cos2A-3 8\2 . ax2*_3 256-867 —611
ax(2) -3 PXgge3

33
611



24,

25.

15\2 225 —33
_ 3-tan?A 3—(;) 3= s _ —33 33
RH.S= 1-3tan2A4 15\2 © 1_3x225 7 611 T 6117 611
1—3><(?) 64 64
«~ LHS = RHS
Sol:

_3 secf—cosecd 1
Coto = 4 P.T \l secO+cosec® 7

adjacent side

Cot o = —
opposite side
A L
"
4
L= e~ ¢
& 3

Let x be the hypotenuse by applying Pythagoras theorem.
AC? = AB? + BC*

x*=16+9

x*=25=>x=5
AC _5

secl = — ==
BC 3

Cosec § =45 =2
AB 4
On substituting in equation we get

5 5
secG—cosecQz 3 2
secB+cosec 0 o

3 4

Ul

20-15
- |z _ [5_ 1L
20+15 35 ﬁ
12
Sol:

Tan HZ?findsinH + cos @

a1

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

AC? = AB? + B(C?



26.

217.

x% = (24)% + (7)?
x* =576 +49 = 62.5

X =25
. AB 24
sinf=— =—

AC 25

BC 7
cosf=—=—

AC 25
. 24 7
sing+cosf=—+—

25 25

=3
25
Sol:

Sing :%find sec 6 +tan 6

. opposite side
We know sin g = 2PP22 T1%¢
hypotenuse

Let x be the adjacent side

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

b? = a® + x?

x2 = ph2 — g2

x =Vb?% —a?

AC _ b

BC  VbZ-a?

_AB a
Tan @ = Yl s

Secf +tan @ =

secl =

a
Vb2-a2 = Vb2-a2

_ b+a b+a __ b+a 1 _ |b+a
Vb2=aZ ~ [J(b+a)(b-a) ~+Vb+a +b-a b-a

Sol:

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

Tan A = opposite side

adjacent side



28.

29.

AP

| -
&

Let x be the hypotenuse By applying theorem.
AC? = AB? + B(C*?
x? =152 + 82
x? =225+ 64
x?=289=>x=17

. AB 15
SinA = iRt

8

. 15
SINA-COsA=—=——
17 17

17

Sol:

3c0s 8 —2cos B =4sin 0 + sin 6 find tan 6
3cosB-2cosf=sinf +4sinb

Cos@ =5sin6

Dividing both side by use we get

cosf _ 5siné

cos @ cosf@

l1=5tané
=tanf =1

Sol:
Tan 6 = 2 ST 1-sinf+cos6 E

21 1+sin@+cosf 7
opposite side __ 20

efficient side T 21

Tan @ =

Y

AC? + AB? + BC?
x2 = (20)% + (21)2
x2 =400 + 441

Let x be the hypotenuse By applying Pythagoras we get



30.

31.

x2=841=>x=29

. AB 20
Sinf =—==—
AC 29

BC 21
Cosf=—==
AC 29

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

1+sin6+cos 6
120,21 29-20421

= 29 29 _ 29 — 30 3
1420,721 29420421 70 -

29" 29 29

Sol:
hypotenuse 2
Cosec A = —XP2ei® _ 2
opposite side 1

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

4 =1+ x?
x2=3=2x=+3
SinA=—— ==
cosec A 2
-S4
TanA—BC—\/§
CosAzE:E
AC 2

Substitute in equation we get

1 sind i-l- 7
SITT R
TanA 1+cosA N 1+7
1
_ > 1 2V3+3+1 _ 2v3+4 _ 2(2+V3)
N \/§+2+\/§_\/§+2+\/§_ 24V3 243 243 =2
2

Sol:

£A and £B are acute angles.
CosA=cosBS.TzZA=«B

Let us consider right angled triangle ACB.



adjacent side
We have cos A = 222t S1%e

Hypotenuse

_AC
" AB

BC
CosB=—

AB
Cos A=cosB
Ac _ Bc
AB  AB
AC =BC
A =/B
Sol:

A and P are acute angle tan A=tan P
S. T. LA =¢P

Let us consider right angled triangle ACP,
* .
»

L .3

| Fis, P
€

We know tan g = 2Pposite side

adjacent side

TanA:E

Tan =tan P

bc _ Ac

AC  PC

(PC)? = (AC)?

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

Sol:
In a Ale ABC right angled at A tan C =+/3



Find sin B cos C + cos B sin C

N
Fg 8
>
._]no’ P
A 1
Tanc=+3
TanC = 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,sinB=£=—

BC 2
Cos B = g

At «£C, sin =?
Cosc= 1
2

On substitution we get

1 1 3 3
:>-x—+§><§

272
1, (V3) _ V3xV34+1 _ 341 4
:>Z+TX(\/§)_ 4 a4 _4_1

Sol:
(@ Tan A 21
Value of tan A at 45° i.e.,tan 45=1
As value of A increases to 90°
Tan A becomes infinite
So given statement is false.
(b) Sec A= % 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



i Iz

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 A and 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 6 exceeds one, so
given statement is false.

Exercise 5.2

Evaluate each of the following (1 — 19):

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

Sin 45° = % sin30° = -

Cos 45° = % cos 30° = g
Substituting the values in (i) we get
1 1 1 V3

Z2Te 2

_ 1 V3 _ 3+1

V2 2z 22



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

Sin 60° = 22 sin 30° = 1

Cos 30° = \/2—5 cos 60° = %

Substituting above values in (i), we get
NERRERN

2 2

Sol:
Cos 60° cos 45° - sin 60° - sin 45° ..(i)

By trigonometric ratios we know that,
1

0_1 o
Cos 60 =3 cos 45 =5

. o _V3 . o _ 1

Sin 60 =5 sin 45 =5

By substituting above value in (i), we get
1 1 3 1 1-V3

2 V2 2\/_5:2«/5

Sol:
Sin? 30° + sin? 45° + sin? 60° +.sin? 90°
By trigonometric ratios we-have

. 0_1 . 0_1
Sin 30 =3 sin 45 =5
Sin60°=X  singo° =1

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

T 1 o

(i)



Sol:
cos? 30° + cos? 45° + cos? 60° + cos? 90°
By trigonometric ratios we have

0_\/§ 0_1
Cos 30 =5 cos 45 =5

Cos60°=2  c0s90°=0

By substituting above values in (i), we get
V3 2

[+ [+ [

 i4i=0>14-=
4 2 4 2

Sol:
tan? 30° + tan? 60° + tan?45° (i)
By trigonometric ratios we have

0_1 O O
Tan30°=—  tan60 =3 tan45°=1

By substituting above values in (i), we get

2]+ Al + e

S 43+12-+4
1+12 13
=

3 3

Sol:
2sin?30° — 3 cos? 45° + tan?60°  ...(i)
By trigonometric ratios we have

H 0_1 01 O
Sin30° =~ cos45°—  tan 60 =43

By substituting above values in (i), we get

2] -3[] + 1Al

2.2-3.243
4 2
1

2243334222
2 2 2

0



10.

11.

Sol:
sin? 30° cos? 45° + 4 tan? 30° + %sin2 90° — 2 cos? 90° + icos2 0° ()
By trigonometric ratios we have

H 0 — 1 0 — 1 0o — 1 H 0 — 0 — 0o —
Sin 30 =3 cos 45 =5 tan 30 =5 sin90°=1 co0s90°=0 cosO
By substituting above values in (i), we get

) [+ ol + s -0 + 0
%%_}_4% 1_0_}_1

l 1 48

8

+f+1+— =2
3 2 24 24

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

By trigonometric ratios we have
Sin60°:§ c0530°:g tan 60° = /3 tan45° =1 c0545°:\/—1E

By substituting above values in (i), we get

(1 + [ 3 - s [

= 4[>+ E]-—3[3—1]+5[]

=2 _6=7-6=1
2

Sol:

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

By trigonometric ratios we have

Cosec 45° =+/2 sec 30° = \/2—5 sin 30° = % cot45°=1 sec60°=2

By substituting above values in (i), we get

(12" [ ) (B + a0 o)

::P-ﬂﬁ+4—4}$3§

1_
4



Sol:

cosec?® 30° cos 60° tan3 45° sin? 90° sec? 45° cot 30° ()

By trigonometric ratios we have

Cosec 30° = 2, cos 60° = % tan 45° =1 sin90° =1 sec 45° =+/2 cot 30° =3
By substituting above values in (i), we get

2131 (1)3- (1)2(\/5)2 V3

+1-2-4/3>83

= 8-

Sol:

cot? 30° — 2 cos? 60° — Zsec2 45° — 4 sec? 30° ()
By trigonometric ratios we have

cot 30° =3 cos 60° :% sec 45° = V2 sec 30° =
By substituting above values in (i), we get

(3 2] 302" - 4[]

2

al

4 3
3_1_3_8,_5

3 3
Sol:

(cos 0° + sin 45° + sin 30°)(sin 90° — cos45°+ cos 60°) ...(I)
By trigonometric ratios we have
1

o — H o__l_ H o_l 1 o — o — °=l
Cos0° =1, sin45 A sin 30 —2,3|n90 1, cos 45 ﬁCOSGO >

By substituting above values in (i), we get
1 1 1 1
(1+5+3)(1-5+3)
7

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

Sol:

sin 30°-sin 90°+2 cos 0° (I)
tan 30° tan 60° o

By trigonometric ratios we have

Sin 30°:% sin90°=1 cos0°=1 tan 30°:\/—1§ tan 60° = /3

By substituting above values in (i), we get




15.

16.

17.

Sol:
4

— cos? 45°

cot?230°  sinZ60°
By trigonometric ratios we have

Cot30°=+/3 sin60°= ? cos 45° =

(i)

-

By substituting above values in (i), we get

4 1
1

()

4,4 113

3'3 2 6

Sol:

4(sin* 30° + cos? 60°) — 3(cos? 45° — sin? 90°) - sin% 60° ..(i)

By trigonometric ratios we have

Sin 30° =+
2

1
cos 60° = 3

1

Cos 45° = s,

By substituting above values in (i), we get

@)+ O] sl - 1[5

e[ +i-9

1—[ﬁ]] 3
V21 4

b

:l+1—§+§=2
4 4 2

Sol:

tan? 60°+4 cos? 45°+3 sec? 30°+5 cos? 90°

cosec 30°+sec 60°—cot2 30°
By trigonometric ratios we have

..()

o—2
sec 30 =5
sec60° =2

Tan60° =3  cos45°= —
cos90° =0 cosec 30° =2
By substituting above values in (i), we get
(\/§)2+4-(\/i§)2+2+[%]2+5(0)2
2+2\/E(+«/§)2

3+4'%+3'§ 3+2+4

4-3

9
1

Sin90°=1  sin 60° = “2—5

cot 30° =+/3



18.

19.

20.

21.

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

By trigonometric ratios we have

sm30°=§ sin 45° = =

tan45° =1

cot 45° = cos 30° = sin90° =1
By substituting above values in (i), we get

1 1 V3 V3

> \/E + ST 1—-——.1

2

N[5 Sl

2
_ 2+1—§
2

Sol:

Tan 45° sec60° 5sin90° .

cosec30° ' cot45°  2cos0° T (I)

By trigonometric ratios we have

Tan45° =1 cosec 30° =2 sec 60° =2

By substituting above values in (i), we get

1,2 1
-4+2_5.2
2 1 2

—>4+2=-2+2=0

Sol:
smsx:§

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

x =20°

Sol:
Sin==

v N

&ngz in 30°

sec 60° =2

cot 45>=.1

sin 60° = \/2—5

sin90°=1cos0°=1



= 30°
x = 60°

N R

Sol:
V3tanx=1

1
tan x _ﬁ

~ Tan x = Tan 30°
X =30°

1 . o_ 1 o_ 1 . o_ 1L
+3 [+ sin 45 —\/—500545 =% sin 30 —2]

Tan x = tan 45°
X = 45°

Sol:

V3tan2x = [ cos 60° = %sin 45° = cos 45° = i]

2

N | =

1 1
5

L tan 2x = tan 30°

V3tan2x = .

2x = 30°
X =15°

il

Sol:
LB

Cos2x = =- [ 0s 60° = sin 30° = Zsin 60° = cos 30° = ﬁ]
2 2 2 2

N |-

Cos2x=2"-

Telag

= C0S 2X = >
Cos 2x = cos 30°
2x = 30°

x = 15°



26.

217.

Sol:

Tan 260 =
Substitute 8 = 30° in (i)
LHS = Tan 60° =3

o 2
RHS = _2tan30° _

" 1-tan230° 1_(

2tanf

&= [al-

)2
2
= % =+/3
3
~ LHS = RHS
. . _ 2tan®
M Sin@ = TonZo
Substitute 8 = 30°

Sin 60° = 2tan 30°

_V3_ 2

2 V3 4 2

~ LHS =RHS
. _ 1-tan?6
(i) Cos 20 = vy

Substitute 8 = 30°
LHS = cosec @

@

= c0s 2(30°)
Cos 60° = =
2

=~ LHS = RHS

1+(tan 30°)2

1-tan2 60 (I)

1—-tan?6

RHS =
1+tan? @
_ 4=tan?30°
1+tan? 30°
1 2 1
y. 1‘(%) _ 13

1+(%)2 14

wlawin

(iii)  Cos 306 =4 cos®f - 3 cos O

LHS = Cos 30°
Substitute 8 = 30°

3
Cos 3 (30°) = cos 90° 4 [2] —3. 82

=0

Sol:

RHS 4 cos3 6 -3 cos @
4cos3 30° - 3 cos 30°

V3

3v3 3vV2
33 _ 3z _
2 2

0

Cos(A-B)=CosAcosB+sinAsinB ..(i)

N |-



28.

29.

Substitute A & B in (i)
= €0s (60 - 60°)= cos 60° cos 60° + sin 60° sin 60°

cos0°= (2)° + ()

1=
(i)

N

(ii)

Sol:

Sol:

2
S=1=1 LHS = RHS
Substitute A & B in (i)
Sin (60° - 60°) = Sin 60° Cos 60° — cos 60° sin 60°
=sin0°=0=0
LHS = RHS
_ Tan A-tanB
Tan (A - B) B 1+tanAtanB
A =60° B = 60° we get
° oy _ tan60°—tan60°
Tan (60° - 60°) = 1—tan 60 tan 60°
Tan0°=0
0=0
LHS = RHS

A =30° B =60° we get
Sin (30° + 60°) = Sin 30° cos 60° + cos 30° sin.60°

Singoe=1.14 .88
2 2 2

2
Sin90°=1=1=1
LHS = RHS
Cos (A +B)=cos AcosB-Sin ASinB
A =30°B =60°
Cos (90°) = Cos 30° cos 60° — sin 30° sin 60°

0=0
LHS = RHS

Sin(A-B)=SinACosB-cosAsinB ..(i)
Cos (A-B) =cos A Cos B-sin AsinB ...(ii)
Let A =45° B = 30° we get on substituting in (i)

= Sin(45° — 30°) = Sin 45° cos 30°

1 V3 1 1

Sin15°=—-2_~.2

NI

. o _ V31
~ Sin 15 —ﬁ



30.

31.

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

SIS
Cos 15 A +\/E >
o . V3+1
Cos 15 :Zﬁ

Sol:

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

= 90° + 60° + 2A = 180°

£A =180° — 150°

~2A =30°
A
2N

5Y

\_.

Y
\\
nee £ B

s
From above figure

CosB=E
B

BC
Cos 60° =—

15
1_ BC

2 15

BC=2
2

SinB =4
15

Sin 60° = 2<
15

Sol:

Sum of angles in Ale = 180°
£A+ 2B+ £C=180°

45° + 2B + 90° = 180°
¢£B =180° — 135°

4B =45°



32.

33.

, BC
From figure cos B = s

Cos 45° = 7
AB
1 7

V2 4B
AB = 7+/2 units
From figure sin B = &
AB
. o_ AC
Sin 45° = o~
1 _AC

527\/5 -~ AC = 7 units

Sol:

o 3% -
Consider Ale ABC we get

Cos A=2E sinA =52
AC AC

- c0s 60° = 2> Sin 60°= 2
AC AC

=2 .AC=40cm B2 5
a AC 2 40

=~ AC =40 cm ~ BC=20v3cm
Consider Ale ACD we know 2CAD = 30°

o_CD _ 1 _ 20 _ _
~Tan30° === =_-=AD = 20V3

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

Sol:

Sin(A+B)=1

=~ Sin (A + B) = Sin 90°
A+B=90° ..(i)



34.

35.

36.

Cos(A-B)=1
Cos (A-B) =cos 0°

A-B=0° ... (i)
Adding (i) & (ii) we get
A+B=90°
A-B=0°

A=90° A =45°
A-B=0

A=B=>B=45°

Sol:
Tan (A-B) =Tan 30°

~A-B=30° ..(i)
Add (i) & (ii)
A-B =30°
A+B=60°

2A = 90° A = 40°

A-B=30° 45°- B=30°
B =45° - 30°=15°

Sol:

Sin (A - B) =sin 30°
A-B=30° (1)
A+B=60° (D))

Add (i) & (ii) we get
2A =90°, A =45°,
A-B=30°
45-B=30°
B=15°

B =45-30°

Sol:

A+B=60°

Tan (A + B) = Tan 60°
...(ii)

Cos (A £ B) = cos 60°

In Ale ABC £zA + 2B + 2C = 180°

2A+90°+ £A =180°
2¢4A=90°
£A =45°



& LA =45°

(i) Sin 45° cos 45° + cos 45° sin 45°
21,12 119

V2 V2 V2 V2 2 2
(ii)Sin A Sin B + cos Acos B

£A =45° sin 90° + cos 45° cos 90°
_——

==-1+40
2

N"‘<|

Sol:
Sin (A + 2B) = Sin 60°
Cos (A +4B) = cos 90°
A+2B=60° ...(i)
A+4B=90° ...(ii)
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°

Sol:
TanA=2 TanB =1
2 3
1,1 5
Tan(A+B) =25 =-"5=1
=23 17%
Tan (A + B) = Tan 45°
~A-B=45°
Sol:
P
| bem
BmL \
e ety
From above figure
. PQ
SINnR=—

PR



3 1

SinR==-=-

6 2
=~ Sin R = Sin 30°
R =30°

We know in Ale 2P + 2Q + R = 180°
2P +90° + 30° = 180°
24P =60°
Exercise 5.3

Evaluate the following:

Sol:
Q)
Sin (90°-70°) cos 70°

cos 70° cos 70°
cos70°

=1
cos 70°
(ii)
cos19°
sin71°
cos(90°-71°) sin71°
sin71° sin71°

[+ Sin (90° — 6) = cosB]

[+ cos(90° — 0) = sinf]
=1

(iii)

sin21° sin(cos69°)  co0s69°
Cc0Ss 69° Cc0Ss 69° 05 69°
=1

(iv)
Tan 10° tan(90°-80°)  cot80°
Cot 80° cot80°  cot80°
=1

(v)

sec11° N sec(90°-79°) __ cosec 79° [ S€C(90 . 9) . cosec 9]

cosec 79° cosec 79° cosec 79°

=1

[ sin(90° — 8) = cosO]

[ tan(90 — @) = cot ]

Evaluate the following:
2.
Sol:
We know that sin(49°) = sin(90° — 41°) = cos 41° similarly cos 41° = sin 49°
[wr [M]Z 12412 =2

cos41° sin 49°

(i)



Cos 48° - sin 42°

Sol:

Cos 48° = cos (90° — 42°) sin 42°
% 8in42° —sin42° =0

(iii)
cot40° 1 [cos35°
cos 35° - 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
2
(iv)
[sin 27°] [cos 63"]2
Ccos 63° sin27°
Sol:

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

[sin27°]2 _ [C°S63°]Z =1-1=0

sin27° Ccos 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°

-1
cot55° tan12°
=tanl-1=1
(vi)
sec70° sin 59°

cosec 20° cos 31°

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

cosec 20 cos 31°
=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°

~Sinf@cosecHd=1

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

Sol:

Sin 59° =sin (90° - 59°) = cos 31°
Cos 56° = cos (65° - 34°) = Sin 34°
= c0s 31° + sin 34°

(ii)

Tan 65° + cot 49°

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°

Sol:

Cot 75° = cos (90° - 15°) =sin 15°
Cot 75° = cot (90° - 15°) = tan 15°
=sin 15° + tan 15°

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°

4A = 116° A::ﬁz 29°
~ A=29°

Sol:

. c+A B
(I) Tan [T] = COtE
Sol:

Given A+ B + C =180°
C+A=180°-B

28] > 7an [90° -]

= Cotg [ tan(90° — 0) = cot O]
~ LHS =RHS

(i)  Sin [% = cos?

=>Tan[



Sol:

A+B+C=180°

B+C=180°-A

LHS = sin [M] = sin [90O — é]
2 2

CosZ [+ Sin (90° — 6) - cos6]

~ LHS =RHS

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.

(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-sinfcosechd =1
= €0S 42° sec 42° + sin 42° cosec 42°

=>1+1=2

~ LHS = RHS

(iii)

::;Z?) CZZC;O — 2c0s 70° cosec 20°=0
Sol:

Sin (70°) =sin (90° - 20°) = cos20°
Cosec 20° = cosec (90° - 70°%).=sec 70°
Cos 70° = cos (90° - 20°) = sin 20°

cos 20° sec70° .
— 2sin 20 cosec 20°
cos 20° sec70°

1+1-2(1)=0

~ LHS =RHS Hence proved
(iv)

%ﬁgz + 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

Sol:

Sin (90 -60) =cos 6

Cos (90-6)—cos Bsin @
=0

~ LHS =RHS

Hence proved

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

Sol:

Cos (90°-8)=sin A cosec (90 - 8) =sec 6

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

Cot(90-6)=tan 6

sin@ cosec§ tan 6 __ sin@ cosec 6

2

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

=1 [secB cos O = 1]
tan(90°-6) _ cotf

cotf cotd

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

.. tan(90—A4) cot A
(i) %— cos?A =0
cosec?A
Sol:
Tan (90 - A) = cot A
cotA .cotA
—————cos* A
cosec“A
cot? A
— —cos® A
cosec<A
cos? A
=———cos*A = cos*Acos?A =0
sin“ A

Hence proved

cos(90°—A) sin(90°—A)
tan(90°-A)

(i) sin?A =10

Sol:

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

sinAcos A .
_— Slrl2 A=0
cotA



sin A.cosA. . .
———"sinA —sin% 4

COS A
sin?A —sin?4=0
LHS = RHS

Hence Proved

(iv)Sin (50° + 8) — cos (40° — 0) + tan 1° tan 10° tan 20° tan 70° tan 80° tan 89° = 1
Sol:

Sin (50 + ) = cos (90 — (50 + #)) = cos (40 - )

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 - ) = cot 89° tan 89° . cot 80° . cot 70° tan 70°
Cot .tan6 =1

=1-1-1=1

LHS =RHS

Hence proved

Sol:
o_ﬁ i o_ﬁ o _ i o_i o_i
Cos 30° =~ sin60° == cot30 = /3 sin 45 = sec45=—
Substituting above values in (i)
2 [rva\? 1\ 4 V3\2 112 1 2
S - @ =3 [+ 03
2 i_l]_ [5_11_‘3_
3 L16 4 4 2; 4
219-4 3-2 )
5= -3 5 -
3 16 4 4 24
2
ii) 4 (sin? s50) — 23 [B) [A]° |+ 1 (v3)?
(ii) 4 (sin? 30 + cos* 60°) 33|<\D [ﬁ] ]+4(\/§)
Sol:
m30° = L _ 1 gneoo= B o 1 0 =
Sin 30 —Zcos60—2 sin 60° = . cos 45 =5 tan 60° = \/§
2

IR R CIEE)
([22]-2k-1

—-_%2 .z + ==
2 3 4 2 6

...\ sin50° co sec40°
(iii)

— 4 cos 50° 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°

c0s40° sec50° .
— 4 sin 40° cosec 40°
cos 40° sec 50°

1+1-4=-2

(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

Cot 55 tan 55- cot 50 tan 50 - tan 45
1-1-1=1

[+ Sin 40° cosec 40° =1]

(v) Cosec (65 + 8) —sec (25 — 0) —tan (55 — 6) + cot (35+ 6)

Sol:

Cosec (65 + 8) = sec (90 — (65 + 0)) =sec (25 - 0)
Tan (55 -6) = cot (90 — (55 - 60) = cot (35 + 0)
= sec (25 -60) —sec (25 - ) tan (55 - A) + tan (55 -6) =0

(vi)Tan 7° tan 23° tan 60° tan 67° tan 83°

(v

(viii)

i)

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-V3=+3

2sin68 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°

cos22 B 5tan 75° 5
2 3
=2--=2-1=1
5 5

3c0s55° 4(cos 70 cosec 20°)

Sol:
Cos 55° = cos (90° - 35°) =sin 35°
Cos 70° = cos (90 — 20) = sin 20°

7 sin 35° 7 (tan 5°tan 25° tan 45° tan 65° tan 85°)



10.

11.

(ix)

(x)

Tan 5 = cot 85° tan 25° = cot 65°

3sin35° 4 (sin 20° cosec 20°)
7sin35°  7(cot85°tan 85°cot65°tan 65°tan 45°)
_3 4 1
7 7 7
sin 18°
— T /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 18° .
snie T V3 [tan 80 cos 30 . tan 40 cot 40 'ﬁ]
= R
=1+V3-5=2
cos 58° sin 22° cos 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° cos 68° tan72.cot72tan 55 cot55 .tan 60
141 1_2x/§—1x\/§_6—x/§
V3 V3 V3 3

Sol:

Sin

6 = cos (6 — 45°)

Cos 8 =cos (90 - )
Cos (6 — 45°) =sin (90° - (8 —45°)) =sin (90 — 6 + 45°)

Sin 6 = sin (135 - 0)

0 =135-0

260 =135

~ 60 =135°/2

Sol:

A+B+C=180
B-C=180-

. A A
(i) Sin [90—51 = cos>

~ LHS = RHS



12.

13.

14.

. A . A
(i) Cos [90 - ;] = sin>
~ LHS =RHS

Sol:

Here 20 + 45° and 30 — 6° are acute angles:
We know that (90 — 8) = cos 6

Sin (26 + 45°) =sin (90 — (30 - 0))

Sin (26 + 45°) =sin (90 — 30 + 6)

Sin (20 + 45°) =sin (60 + 6)

On equating sin of angle of we get

20 +45=60+6

260 — 6 =60 — 45

6 =15°

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? 8 — 1

=2 X% cos?30°—1 [cosBO =§]
2
:>2X(?) -1
=>2x=-—-1
=31
2
_1
T2
Sol:

We know that sin (90 — 8) = cos 6
Sin 20 = cos 26

Sin 40 =sin (90 - 26)

460 =90-20

66 =90



15.

16.

17.

Sol:

30, 8 — 6 are acute angle

We know that sin (90 — 8) = cos 6
Sin 30 =sin (90 - (0 - 6°))

Sin 36 =sin(90 - 6 + 6°)

Sin 360 = sin (96° - 6)

30 =96°-0

40 = 96°

9=
4
0 =24°

Sol:

Sec4A =sec [90 — A — 20] [+ sec(90 — @) = cosec H]
Sec 4A =sec (90 - A + 20)

Sec 4A =sec (110-A)

4A=110-A

5A =110

A:lsﬁ:m:zz

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



