UN IT 9: TRIGON OMETRY

Tngoname trical Ratios

(7)

(i7)

(iii)

(iv)

(v)

(vi)

(7)

POINTS TO REMEMBER C

Trigonometrical Ratios (T-Ratios) of An Angle '
In AABC, let ZB =90° and let ZA be acute.

For ZA, we have Perp.

Base = AB, Perp. = BC and Hyp. = AC.

The T-ratios for LA are defined as : .

Base
Perp. BC
Hyp. oty

Base _ AB
Hyp. A

Sine A = , written as sin A.

, written as cos A.

Cosine A =

Perp. _ BC yritten as tan A.
Base AB

Tangent A =

Hyp. _ AC
Perp.

, written as cosec A.

Cosecant A =

Secant A = Hyp. _ AC , written as sec A.
Base AB

Cotangent A = Base _ AB , written as cot A.
Petp:  BC
Reciprocal Relations :
(7) cosec A = — 1 (7i) sec A = ! (iii) cot A = L
sin A cos A tan A

Fa

Thus, we have :
sin A cosec A =1 (i) cos A sec A =1 (7i7) tan A cot A = 1.
Quotient Relations in T-Ratios

in 0 cos O
e tan O (i)

- = cot O
@) cos O sin ©
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Table for T-Ratios of some standard angles :
0 sin 6 cos O tan 0 cosec 0 sec 0 cot O
0° 0 ] ) not defined ] not defined
1 J3 I 2
30° = = = =
2 2 V3 . V3 V3
| 1
45 NG ¥ 1 V2 J2 |
I3 1 {12 1
60° — = o 2 =
: 2 2 V3 J3 V3
90° ] 0 not defined 1 not defined 0

S. T-Ratios of complementary angles : |
(7) sin (90° -0) =cos O (77) cos (90°-0)=sinH
(7i7) tan (90° —0) =cot 0 (iv) cot (90° —=0) =tan 6
(v) cosec (90° -0)=secHd (v}') se'c (90° = 0) = cosec O

0. 92 =1.4]4 or 141

N3 =1.732 ar 1'73
7. (sin 0)? is written as sin? 0
Similarly (cos 6)? is written as cos? 0 and (tan 0)2 is written as tan? 0 and so on.

EXERCISE 22 (A) K
Q. 1. Look at the figures given below :

From these figures, write down the values

of :
(7) sin x (77) tan x
(iii) sec x (7v) cos y
(v) cot y (vi) cosec y
(vii) sin z (viii) cos z
(ix) tan z
: Perp. g¢
Sol. (i) sin x = Hyp. = ¥
Perp.

(ff) ian x =

g
Base p
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secx—H L
(#71) Base p
(iv) €08 V= Base _ b
Hyp. n
() oot ¥ = Base _ b
Perp. m
Hyp.
(vi) cosec y = B
Perp. m
. Pern.e sl
2y Sin Z = = —
(vit) D, 7
(viii) ©OS 2 = o = 2
Hyp. ~n
Perp. - u
) tan Z = = 7=
(1) Base &k s
Q. 2. In the given figure, /B =90°, AB =4
units and BC = 3 units. Find :
(1) sin A (i1) cos A
(iii) cot A (iv) sin C
(v) sec C (vi) tan C
C
:%
m
A 4 units B

Sol. In AABC, £B =90°
AB = 4 units and BC =3 units

But AC2 = AB?+ BC?

(Pythagoras Theorem)
= (47 + (37
- =50
=25=(5)2
- AC =5 units
Now
: Perp. BC 3
(6 S Hyri. WRC 5

B 17 units

Base AB 4
(i) ©os A= — =—
Hyp. AC 5
Base AB 4
s t A= = = —
(1) 0 Perp.:” BC 13
Perp.  AB.. 4
= ==
O SEES YRS VAn 15
Hyp. AC D
C — - = —
& s Base BC 3
Perp. AB 4
tan C = = = —
‘i Base BC 3 A
Q. 3. From the given figure, write down the
values of :
(i) sin B (ii) tan B
(iii) cos C (iv) cot C

(v) (sin B cos C + cos B sin &)
(vi) (sec? C - tan? C)

Sol. In AABC, LA =90°
BC = 17 units, AB = 15 units
But BC2 = AB? + AC?
(Pythagoras Theorem)
= (17)% = (15)* + ALH
— 289 =225+ AC?
— AC?2=289-225=64~= (8)2

AC = 8 units

. Perp. AC 8

. B= = =
@ " 5" Hep. T BC 17
Perp. AC 8

j) tan B=——=——==
() SRR S s AR 8
Gii) €08 C = Base _ AC _ 8
Hyp. BC 17
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Base AC 8

) cot C= - =
) Perp, - AB 15
(v) sin B cos C+cos BsinC
sinB=Perp'=AC= 8
Hyn.  BCs 17
Base AC 8
cos C= = =
Hyp. BC 17
cos B=1Base _ AB _ 15
Hyp, BC 17
sin C= it ='.AB =
Byne ' BG 17
Now sin B cos C +cos B sin C
Rt s iE. 64 225
I SRRy 7. 289 289
64 +225 289
— = — =]
280 289 Ams
(vi) sec?C—tan®*C
. BE: wllff
Now, sec C = Ty
AB 15
and tan C = A g
175 (15
.. sect C—tan? C = (—} -(—
8 8
_ 289 225 _ 289-225
64 64 64
64
=-—=1 ’
64 Ans

Q. 4. In the given figure, AD L BC.
IfAB=13 cm, BD=35cm
and DC = 16 cm, find the values of

Sol.

(#7)

(iif)

(iv)

(v)

(vi)
Q.5.

(7) sin B (if) sec B
(iit) cot B (iv) cos C
(v) cosec C (vi) tan C

In AABC, AD L BC :
AB=13cm, BD=5cm, DC=16 cm
In AABD, £D = 90°
.. AB? = BD? + AD?
(Pythagoras Theorem)
= (13)2 =(5)* + AD?
= 169 =25+ AD?
= AD? =169 — 25 = 144 + (12)?
AD=12cm
Similarly in AADC, £D = 90°
AC?= AD? + DC?
=(12)% + (16)% = 144 + 256

= 400 = (20)?
;. AC=20cm
Sy e Perp. Y AD 4 12
Hyp. AB 13
SEC B= H}’p = AB — 3
Base BD 5
2 i Base 2 BD i 5
Peliet "AD” 12
Base DC 16 4
cos C = = = = —
HypH: AC' 20 5
o Hyp. i AC 3 20 =§
Perpy -AD> 12 3
FErba i ADY 3127 3
tan C = - = ==
D Base DC 16 4 B
If sin 6 = -—1-, find the values of other
| N2 a7
trigonometrical ratios for ©.

C




Perp
Hyp.
. BC
AL
1

T —

V2

- BC=1and AC=42

Now in right AABC, £B = 90°
AC?= AB? + BC?
(Pythagoras Theorem)

= (2)2 = (AB)2 +(1)?

Sol. sin 6 =

(from the fig.)

=5 2=AB%+1
=5 ABE=2=T=1 =)
AB=1
Now cos 0 = Base = AB - l
Hyp. AC 2
tan O = s =l=1
ase |
cot O = LI =l=l
Perpsy 'l
sec 0 = H""’*:‘/E:ﬁ
Base 1
cosec O = tn = V2 = /2 Ans
Perp. |

8
Q.6. Iftan O = 15 find the values of other

trigonometrical ratios for 6.

Perp. “BCux .8
Sol. tan 0= Bar:: “AB 15
- BC=8and AB=15
Now in right AABC,
AC?= AB?+BC?
(Pythagoras Theorem)
= (15)% + (8)% = 225 + 64
=289 = (17)°

S AC=17
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0
15 B
NOW Sil‘l 9 - Perp o BC — 8
Hyp. AC 17
Base AB 15
COS 9 = = = _
Hyp...— AC o LY
S Base o AB N 15
Perp. BC 8
scce—_; Hyp,=AC= 17
‘ Base AB 15
cosec O = i = AC - -11 Ase
Berp.. -BC.. .8 -

Q. 7. If cosec 0= m, find the values of
other trigonometrical ratios for 0. |

Hyp. ) AL J10
Perp. BC ]
5 AC =410 and BC=1

Sol. cosec O =

B
410 1
0
B
Now in right AABC,
AC? = AB? + BC?
¢(Pythagoras Theorem)
=  (J10)2 = AB2 +(1)?
= 10 = AB2+ 1
— ~ AB?=10-1=9=3)?
AB=3 |
Now sinﬁ-_-Perp'_. BC_ Wi

Hyp. VACY 10



351

Base AB 3
cos O = = =
yp. AC 10
ta:19=l:lmj'zl?’c_l
ase AB 3
dsat Base=AB=§
PR BC ™}
Hyp. AC 410
sec O = = = Ans
Hhee AR 5 O

: 3
Q.8. Ifsin0 o and O is an acute angle, find

the values of cos 0 and tan 0.

Sol. sin 6 = 3 Perp -8B
Hyp. - AC
S BC=3 and AC=5
&
S
3
0
A B

Now in right AABC,
AC? = AB? + BC?
(Pythagoras Theorem)
= (5)%=AB2+ (3)?
= 25=AB%+9
= AB?=25-9=16=(4)

AB =4 .
Now cos 6 = Base _ AB o
Hyp. AC 5
beern. . BC. 3
tan O = ==
Base AB 4 IS,
5
. 9. If me:ﬁ and O is acute, find the
; values of sin 0 and cos 0.
Perp. BC - 5
tan 60 =
e Sol. Base AB 12

- BC=5,AB=12

1

Now in right AABC,

0

12
AC?= ABZ+B(C?
(Pyﬂmgoras Theorem)
= (12)*+(5)% = 144 + 25 = 169
= (13)2
- AC=13
rerp.. BC 5
| Hyp. AC 13
Base AB 12

cos O = = = .
Hyp. AC 13 s

Now sin O =

(.10, " Hsm @ = %, find the value of
(cosec O + cot 0).

Perp. . BC s V3

P, .. AC . 2

" BC=+3 and AC=2

Sol. s O =

0
A B

Now in right AABC,
AC?= AB?+ B(?
(Pythagoras Theorem)

= (2)? = AB? + (V3)?

= 4=AB*+3

= AB2=4_-3=]=(1)2
AB = |

Hyp. 2
Now cosec 0 = M

Perp. +f3
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Base 1 1
cot O = = Q.12. Ifcot 6 =—7, show that
PBl‘p. Ji ﬁ |
.. cosec O +cot O [1_0052 e]— 3
s 2 _sin20] 5
= + = —= \[5 -
«,@ ‘5 \[5 Ans. A
] . Sol. cot O =~—
Q.11. If 13 sin O = 5, find the value of J3
(5sin 6 —2cos 0) ¢ Bt = Base 1. AB
tan O ' - Perp. J3.  BC
: 5 AB=1and BC =43
Sol. 135in8=5:>51ﬂ9=ﬁ c
| But sin 6 = Perp.zBC = )
Hyp. AC 13
BC=5,AC=13 [3
)
A 1 B
Now in right AABC,
AC2 = AB? + B(C?
(Pythagoras Theorem)
|
Now in right AABC, (D2 g 3
AC? = AB? + BC? =1 Fa s le)
; AC=2 |
- - (Pythagoras Theorem) | Ve
= (13)? = AB? + (5 Now sin 0 = —- - = -
—=. 169 = AB%+25 P
=FABY= 16525 = 144 r;u*u:lc:t:\s'Efl=Bam:ﬁkﬁ:l
—, AB2=(12%.. AB=12 Hyps ~ ACA, 2
L 48
N.nwcosE}:Base:AB:lz 3 l—(l) 1_1_
Hyp. AC 13 o JEens et 2 A
' " 2—sin%0 2. i
tan9=PGI’p.=BC=5 {if5e. ﬁ 2 2
Base AB 12 ¥ 2
5 % s 2 % 12 3
. 5sin@—-2cos® _ 13 13 g e P
3 i C i et T e o — T e
tan © i G, 1.8 08
12 2
2450 P9 i ¥ oty
e = Which 1s given.
S A S HRpt Bl 65 =1 e

L
e — —

12 D
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Q.13. If sec O = %, show that Sol. 3tanO=4 - tan O = %
‘ : (8] )
2sin 6 —3tan O % Now L H.S. = 351'11@ 2 cos €
4sin © —9cos O 3sin O —2cos O
sin © cos 6
col st = 13 2 Hyp. o AC 3 e +2 S
5 Base AB ol iy
AC=13,AB=5 351n9_2pusQ
c cos 0 cos 0
(Dividing by cos 0)
S 3tan 6 + 2
L X - 3tan 0 =2
Substituting the value of 3 tan 6 = 4
0 g ol s
A 5 B :4_2:E=3=R.H.S.
Now in right AABC.,

ACQ - ABZ e BCZ Q 15. If cot OB = i, show that

P
= (13)?=(5)* + (BC)? ‘ 13094
= 169=25+BC? [ﬁSlnﬂ—qcosﬂJ:(p 4 }
= BC2=169 —25 = 144 = (12)? psin 0 +gcos 0) | p* +42
BC=12 Sol. cotﬂ:i
P
. Perp® . .BC . 12
N B = e = —_— - Ny
ow, s Hyp. AC 13 LH.S.= psfn 0 —¢gcos 0
Base AB 5 psin O +gcos 6
cos D= = - \
sin © cos O
Hyp. S AE , 13 LGN
2sin © —3cos O » sin O sin O
- ' in 0 0
Now L.H.S. A ea D —0oos B 5 sTn 5 _C{.)s
12 5 sin 0 sin O
gt 13 23 E (Dividing by sin 0)
=4KE__9,<3 | =p—-qcot0
98-~ 113 St g D
24 <15 9
=13 l3=]'3 =i}(l§-=3 Ij_q x_.q_ ]E_iz_
fEas, 33 1373 5 T
LRI U P ey i e " COS =
=R H.S. ey P ]’+?
Hence projvedi 2
Q. 14. If 3 tan O = 4, show that < p* ~gé L R e’
3-sin-e+2'cuse*_3 p | pPag? pl4gq?
3sin O —2cos O ; : = R.H.S.
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Q. 16. If 4 cot © =3, show that | s ~AB=Tyempe
sin 0—cos 8 1] ~ and in right ABCD, £B = 90°
sin O +cos 0 7 CD? = BD? + BC?
3 (Pythagoras Theorem)
Sol. 4cot@=3 = cotO== = (6)% + (8)*

sin © — cos O gt =

L.H.S.= — .. CD=10cm
sin © + cos O

. el L POTDE GBS
. i) & x%= = =
SP] U c?s 0 \ @) Hyp. AC 17
_ s O sin0 (In right AABC)
sin © , 508 0  (Dividing by sin 0) " , Base BD 6
sin © s 0 B = Hyp. CD 10 |
1-cot O - (In right ABCD) }
~ 1+cot O =bd
l 3 4-3 ;
s o BT
= _'_1; = 413 ( C'D'i"f'e = E] (”I) tan x° = AB = 15-
Part = +
§ - sin y°= Ea
i X GBS K 5
:i:lxi=l:RHS . 3 tanx° — 2 sin ) + 4 cos )’
7 47 ok 8 4 3
4 =3>(—_H—2K—':+4K'—
15 D

Q. 17. E;li {:SZ fa:::ljc-ini.ug, figure and write the Bah ¥ i 13 23 i

WA D el D 5 o
Q. 18. Using the adjoining figure, calculate the
(iii) 3 tan x° — 2 sin )” + 4 cos )’ vihies ol

C (i) cos O (i) tan ¢

(7) sin x° (ii) cos »*

(ii7) cosec ¢

8cm

14 units

Sol. In right AABC., £B = 90°
© AC? = AB?+ BC?
— (17)2 = AB? + (8)*
— 289 = AB? + 64
— AB2 =289 - 64 =225 = (15)?
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Sol.
D

m 14 units

Draw CE L AD

S units

(i7)

(i)
€. 19;

Sol.

B
EC = AB and AE = BC = 5 units
and DE=AD - AE=14-5 =9 units
In night AABC, £B = 9(°
AC?= AB? + B(2
=> (13)2 = AB? + (5)2
= 169 = AB? + 25
= AB2=169-25=144 = (12)?
AB = 12 units
Hence EC = 12 units
Now 1n right ADEC,
DC*= DE? + E(?
(Pythagoras Theorem)
=(9)2+ (12)2=81 + 144
=225 =(15)?
- DC = 15 units

AB 12
W= T
tah b = CE _{d2 ‘4
=D il < IR
(5] D S B pG
EE a2 qims
If (tan © + cot 6) = 5, find the value of
(tan2 O + cot? 6).
tanO +cotO =35
Squaring both sides,
(tan 6 + cot 0)2 = (5)2
= tan? 0 + cot2 0 + 2 tan 0 cot O = 25

Now (7) cos i

cosec ¢ =

Q. 20.

Sol.

{(a+b)’=a*+ b%+ 2 ab)}
|
tan O
= tan? 0 +cot? O + 2 =25
= tan? 0 +cot? @ =25-2=23 Ans.

= tan?6 +cot2 0 + 2 tan O x =25

5
If (cos O +sec 0) = PE find the value of

(cos? O + sec? 0).

: 5
(cos O +secB) = B

Squaring both sides.

oD
J
(cos O + sec 0)% = [-“J

| 25
cos? O +sec? +2 cos O sec O = i

Lo(a+ b)Y =a?+ b%+2 ab)
| 25

— cos? 0 +sec?0 + 2 cos O + =

Q. 21.

cos O 4

= cos2 0 +sec?O+2=—

4
25
= cos? O +sec? 0 =—£l—-2

M58 17
4 4
17

= cos®+sectO = o Ans.

In the given figure, AABC 1s right angled

at B.IFAC=20cmand tan A = %,Ifind
the lengths of AB and BC.

(3x)cm

(4x)cm
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x

Sol. Inright AABC, £B = 90°

3

AC =20 cm, tan -A=E
ButlanA—E—z=-§-£
AB: 4 Fx

. BC=3xcmand AB=4xcm
Now AC2 = AB2 + BC?

= (20)%2= (4 x)*+ (3 x)*

—  400=16x2+9x%=25x?

400
2 =22 16 = (4)2
S (4)

: x=4
HenceAB 4 x=4x%x4=16cm
and BC=3x=3x4=12cm Ans.

2%

1+x2°
sin O and tan O in terms of x.

find the values of

Q.22. If cos b=

C

(x%—1)

Sol. cos 0 = =

Now in right AABC,
AC2 = AB? + BC?
| (Pythagoras Theorem)
— (1 +x2)? = (2x)? + BC?

Q. 1.

(7)

(i7)

(7it)
(iv)
Sol.

(i)

(iif)

(iv)

—1+2x2+x%=4x%+BC?
S BC2=1+2x2+x%-4x?
=1=2 2"
— BC2=(1-x2)2 = BC%?=(x*- 1)
BC=x%-1
x2 -1 x%2-1
Cx2 41

Perp.
Hyp. 1+ x?

Perp. (x%2-1)
tan 6 = =
Base 2% Ans.

EXERCISE 22 (B)

Without using trigonometric tables, find
the values of :

sin 60° cos 30° + cos 60° sin 30°
sin 45° cos 30° — cos 45° sin 30°
cos 60° cos 45° + sin 60° sin 45°
cos 90° + cos? 45° sin 30° tan 45°
() sin 60° cos 30° + cos 60° sin 30°

Now Sin 6 =

BB

2 Vg 22

(3 Mgt

4 4 4
sin 45° cos s 30° — cos 45° sin 30°

b il o Sl e N
BT R e PR DR
ﬁ 1

J—Am

cos 60° cos 45° + sin 60° sin 45°

R T CJ0 O TR

— B b4 =
AR R
_1+J§'=«/§+I s
2«[5 Z\E Ans.
cos 90° + cos? 45° sin 30° tan 45°
2
1 bt 4
=0+ | —==lsbs—=0¢
()3
I [
=0+—x—x1=0+—=~— :
Theirviabatated oo L




)
(i)
(iif)

@v)

)

(vi)

Sol.

(i)

(iii)

. Without using trigonometric tables, find

the values of :
(3 sin® 45° +2 cos? 60°)
(3 cos? 30° + tan? 60°)
(cos 0° + sin 45° + sin 30°)
(sin 90° — cos 45° + cos 60°)

2 J2 cos 45° cos 60° + 2+/3 sin 30°
tan 60° — cos 0°
%tan2 30° +sin2 60° —3cos? 60°

+ g— tan2 60° —2tan? 45°
sin2 45° + cos? 45°

tan2 60°
(i) 3 sin? 45° + 2 sec? 60°

(cos 0° + sin 45° + sin 30°)
(sin 90° — cos 45° + cos 60°)

R e
B

(3a{s)

{(a+b)(a-b)=a"—b%

I

357

(iv) 2 J2 cos 45° cos 60° + 2 J3 sin 30°

tan 60° — cos 0°

=2\/5x—l_xl+2‘\/§x_.l_xﬁ_l
N2 2 p)
=i $£3-1=4-—1=3:ans,
v) %tan? 30° +sin2 60° —3cos? 60°

+%tzm2 60° -2 tan? 45°

1) (3] -6

+2(f3)2 - 2()2

=ixl+é“—3§(l‘+g’><3_2><1
T 4 4
a3 39 3509, - 2
= — —'———'}‘__2:“ T
9 4 4 4 A
_16+81-72 25
e 3¢ Ans.
j | sin2 45° + cos? 45°
_ (vi) tanZ 60°
5 () 3]
S —— —_ ___+_
2 VO, 2 s L. Axs.
(+3)2 -

Q. 3. Without using trigonometric tables, find
the values of :

. sin 30°=sin 90° +2cos 0°
(1) tan 30° x tan 60°
5sin? 30°+cos? 45° —4 tan? 30°
2 sin 30°cos 30° + tan 45°

(if)

tan2 60° + 4 cos? 45° +sec? 30° +5cos? 90°

cosec 30° +sec 60°—cot? 30°

(ii7)

(iv) 4 (sin*30°+cos? 60°) = 3 (cos? 45°
— sin? 90°).
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sin 30°=sm 90°+2cos (°
tan 30° x tan 60°

Sol. (¥)

1 I
1 yaoan “Eoien
2 Swsi

| J_ 2 ]
e 5 3
V3
_“l'l'l"}"
5 2An.s.

5sin? 30° +cos? 45°—4 tan? 30°
2sm 30°cos 30° + tan 43°

<(3) +(35) ~+(5)

(77)

Z-xl'x—‘ﬁ+l
2 2
s e d gl fa sl 4
- 4 2 5 o T2 3
L ~3 J3
2xXx —x—+1 —+1
2 2 2
I5+6-16
12 ~5>< 2
TELYS, 12¢ 3508
2
ol 5
52 4-+13) D5

tan2 60° +4 cos? 43° +sec? 30° +5cos? 90°

(iif)

cosec 30°+sec 60°—cot? 30°

V2 V3

() (%)
(V3)*+4| —=| +|—=]| +5x0

242 -(3)2

1. 4
344x—+—+0 3+2+-—
st 3

4 -3 1

=4

(iv) 4 (sin*30° + cos* 60°)
— 3 (cos? 45° — sin? 90°)

[Tl o
el fenesn ()

_l+i=i=2 Ans.

2052\

Q. 4. Verify cach of the following :

cos 60° cos 30° — sin 60° sin 30° = 0.
cos 60° = (1 — 2 sin® 30°).
= (2 cos?30° - 1)

tan 60° - tan 30° J

(7)
(i7)

(i)
Sol.

I + tan 60° tan 30°
(7) L.H.S. = cos 60° cos 30°
—sin 60° sin 30°
5 B
4

4

tan 30° = (

L3S
2

1 A3SaE

= — X

i eD =g
-0=RHS.

1

(ii) L.H.S.=ces 60™=—

(o)

1-2sin230° =1-2 x

B | s
b e
2

g el frfotee O
4 2 L2
2
2 cos? 30° -1 =ZX(§} 1
3 3 1

G L Mt

It is clear from above that
cos 60°=1-2 sin? 30° =2 cos? 30° - |

S l
(7i1) L.H.S.=tan 30°=—
=¥ Gl
tan 60° —tan 30°

R.H.S.= _
_ 1 +tan 60° tan 30°
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(if)
(7i)
Sol.

(i7)

(#ir)

Q. 6.
()
(i)
Sol.

T |

= — X
2 - 31823
Hence, L.H.S. = R.H.S.

. Verify each of the following :

sin 60° cos 30° — cos 60° sin 30°
= sin 30°.

2 sin 30° cos 30° = sin 60°.

2 sin 45° cos 45° = sin 90°,

(/) L.H.S. = sin 60° cos 30° — cos 60° sin
30°

T S I e e R
e R T R T )
R.H.S.=sin 30“=%—
Hence L.H.S. =R .H.S.
L.H.S.=2 sin 30°cos 30°

LS RN IR )

=2 xXx—X —

2 2 2

Ne]

R.H.S.=sm 60°= T

Hence, L.H.S. =R.H.S.
L.H.S. = 2 sin 45° cos 45°

| 1 1
ﬁ X ﬁ — 5 =
R.H.S.=sm90°"=1
Hence, L.H.S. =R.H.S.

If A =45° verify that

sin2A=2smmAcosA

cos2A=(2cos’A-1)=(1-2sin?A)

(1) LH.S. =sin2 A =sin (2 x 45°)
=sm 90" =1

1

=2 x

RHS.=2sinAcos A

=2 % sin 45° cos 45°

=2 % le=l
2

1 ]
b'e —
V2 V2
Hence, L.H.S. = R.H.S.
(i7) cos 2 A =cos (2 X 45°) =cos 90° =0

and 2 cos? A -1 =2 cos? 45° - |

2
1 1
=2|—| =1=2x2-1
(Jf] 2

=] <10
Again |1 — 2 sin? A = | — 2 sin? 45°

7
| 1
=]l-2|—| =1-2x—
(Ji) 24

=]-1=0
Hence, cos 2 A= (2 cos? A - 1)
=1 =2sin* A)

Q. 7. If A=30° prove that

2tan A
(1+tan® A)
l-tan? A
1 +tan? A |

(7) sin 2A =

(77) cos 2A =[

Sol. (7)) L.LH.S. =smm 2 A =sm (2 x 30°

V3

= sin 60%= —
2

2tan A 2 tan 30°

R.H.S.= =
l+tan? A 1+ tan? 30°

Hence, L.H.S. = R.H.S.

(#7)) L.H.S.=cos 2 A =cos (2 x 30°)

1
— 6“=—
cos 60 5



Q. 8.
(7)
(i)

Sol.

(i7)

Q.9.

Sol.
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= tan? 30°
l|+tan? A 1+ tan? 30°

1_[_1_\2 kst 2
= 3. 3-8
1 [1\12 | pRr e i
|| = 3
3)
253341
= — Y —= —
34 2

Hence, L.H.S. = R.H.S.

If A =B = 45°, show that :

sin (A — B) = sin A cos B—cos Asmn B

cos (A + B) =cos A cos B —sin A sin B.

We are given A = B =45°

L.H.S. =sin (A - B) =sin (45° — 45°)
=sin0°=0 '

R.H.S.=sin A cos B—cos AsinB

= gin 45° cos 45° — cos 45° sin 45°

1 ] 1 | 1
_ﬁxﬁ—ﬁx \/_2_ :-5_5:0
L LHS =RHS. .

L.H.S. = cos (A + B) = cos (45° + 45°)
=cos 90° =0

RHS =cos AcosB—-sinAsinB
— cos 45° cos 45° — sin 45° sin 45°

1 e
i

= ()

el il Lo 22
AT ) 2.2
~o L. H.S: = R.H.S
If A = 60° and B = 30°, show that :
(sin A cos B + cos A sin B)?
+ (cos A cos B —sin A sin B)* = 1.
We are given A = 60° and B = 30°
L.H.S. = (sin A cos B + cos A sin B)?
+ (cos A cos B — sin A sin B)?
= (sin 60° cos 30° + cos 60° sin 30°)?

— (cos 60° cos 30° — sin 60° sin 30°)?

Q. 10.
(7)

(i)
(iif)

(iv)

Sol.
(7)

(i7)

(7ii)

(1 3B aY
2" 2 i

2 A

(g+_1_)2 _[ﬁ_ JET

4 4 4 4
=(1)2-(0)2=12=1=RHS.

Hence proved.

If A =60°and B = 30°, prove that :

sin (A +B) = sin A cos B +cos A sin B.

cos (A + B) = cos A cos B —sin A sin B.
cos (A — B) =cos A cos B + sin A sin B.

tan A —tan B

l+tan Atan B

We are given A = 60° and B = 30°

L.H.S. = sin (A + B) = sin (60° +30°)
=sin 90° = 1

R.H.S.=sin A cos B +cos Asin B

= sin 60° cos 30° + cos 60° sin 30°

tan (A - B) =

g s R IR
X X x—=—+—=1
2 s S 8 S
-. L.H.S. =R.H.S.
L.H.S. = cos (A + B) = cos (60° +30°)
=cos 90° =0

R H.S. =cos A cos B —sin Asin B
= cos 60° cos 30° — sin 60° sin 30°

=lx‘/§_‘/§xl=‘/§_‘/§=g
2" O = O et A 4
- LHS.=RHS. -

L.H.S. = cos (A - B)
= cos (60° - 30°)

B3

=cos 30°= —
2

"RHS.=cos A cos B +sinAsinB

= cos 60° cos 30° + sin 60° sin 30°
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I 53 B 1 B3 W
= — X + X —= +
e e 4 - 4 e R 2
23 3 FEnGaadl 47 | 1546
S TN V2
i L.H.S. =RHS . i 1+\/§
(iv) L.H.S.=tan (A - B) B e
= tan (60" — 30°) : | o
: 0.12. Evaluate: 3sm 3A+2‘cos (2A +5 )T
— tan 30° = = 2cos 3A —sin (2A -10%)
V3 when A = 2(°,
R HS = tan A—tan B 3sin 3A +2cos (2A +3°)
L+ tan Atan B S 2cos 3A —sin (2A -107)
S St S0 * 3sin (3x20°) + 2cos (2 x 20° +5)
Wb o [ A =20°]
= ﬁl = ‘@- 2\ 3Sil'l 60° + 2 cos (4[}“+5“)
l+\[§x?_§ l+1 2cos 60°—=sm (40°-10)
5 L 3sin 60°+2cos 45°
‘J_g > ] ~ 2cos 60°—=sin 30°
T . B ey 1
.. LHS.=RHS. et 12 | V2
|
| 4 2 0 P i
Q. 11. Evaluate : C?S gi_{_;c?s :irwhcn $in
: o sin sin S Bk S
—— 4 + N
. 2 242
Sol. A=15° — 1‘5 = :
_ ks 2
cos 3A +2cos 4A _ 2 2
sin 3A +2sin 4 A 23V6+4)  (3V6+4)2
~cos (3x15°)+2cos (4 x 15°) | 242 22
sin (3x 15°) + 2sin (4 x 15°) 3VJ6+4 3o +4)x\2
cos 45°+2cos 60° V2 V2 xV2
=Sil'l 45° + 2 sin 60° #B‘JEX‘\/E+4\/5_3\/E+4‘\/E
V2 x 2 2
1 1 1 '
i ST Jo.7 ek == | 3><1}4><3+4\/E
gD wTi 72 -t
1 3
L+2>r:‘/§ +J— _3x2«/§+4ﬁ

A T T -
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m

. 13;

Sol.

Q. 14.
(7)

(i7)
(7i7)

Sol.

(i7)

_2343+242) 343+242
2 1

=343 +2+42 Ans.

Show that 4 (sin* 30° + cos* 60°)
— 3 (cos? 45° - sin? 90°) = 2.
L.H.S. =4 (sin® 30° + cos* 60°)
— 3 (cos? 45° — sin? 90°)

[l
16 16 2

=4x-—2—-—3:<(—l)
16 2

2l S Gy M
A 2N

Without using tables, verify that :
cos 60° = (cos? 30° — sin? 30°).

| 2 A
Sin 60° = tan 30 =J§_

1 + tan? 30° 2
1 —tan? 30°
cos 60° = e = .l_
1+tan230° 2
(i) L.H.S.= cos 60° = -é_

R.H.S. = cos? 30° — sin? 30°

, 2

_(¥3 _(1)23_1:3_1
2 2 N

~LHB=RHS.

sin 60° = ﬁ
2
I
2 tan 30° 3
and =

1+ tan? 30° o
I+[——] _
V3

(iii)

3 Tl
I+l 2
3 3
2 . Baulje aigans
3 A 2403, 23 etald
343 3
R
Hence proved.
L.H.S.=cos 60°= —1—
2
1_(L2
1 — tan? 30° .J_‘;)
and =
1 + tan? 30° - (1\2
+_...._..
HEW
1_1 2
S

Hence proved.

. I 0° <x <90°, state the numerical value

of x for which sin x° = cos x°.
SN =cos x°

$inix® . fcos 12

—
_—

cos x°

cos x°
(Dividing by cos x°)
= tanx" =1 =tan 43"
x” = 45°
x =45 Ans.
EXERCISE 22 (C)

. Without using trigonometric tables,

evaluate the following :

- sin 10° cos 12°
(?) cos 80° (77) sin 78°
__tan 258
(7) cot 65°
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sin 10°  sin (90°-80°)

Sol. (V)

cos 80° cos 80°
_ cos 80° by
cos 8(0°
. cos 127 * cos (90-78%)
() “Sn78° = sin 78°
¢ sin 78° b
~ sin 78°
tan 25° tan (90°-65°)
(iif) o -
cot 65 cot 65
_ cot 65° X
cot 65°

Q. 2. Without using trigonometric tables,

evaluate the following :
sin 49°)* [ cos 41°)’
(1) B A g T 0
cos 41 sin 49
t cot 40° _1_ cos 35°
(i) | tan 50° )~ 2\ sin 55°
S sin 49° 2 { cos 41° .
al. @) cos 41° sin 49°

S [sin (90“-—41"')}2 : [cns (90° —49“')]2

cos 41° sin 49°

_{ cos 41° - ) sin 49°
| cos 41° sin 49°
=(1)2?+1)2=1+1=2
cot 40° | ( cos 35°
tan 50° 2 | sin 55°
_ cot (90°-50°) 1 cos (90°-55°)
~ tan 50° 2 sin 55°
] sin 55° 1

- =]-—x1
tan 50° 2 sin 55°

(i1)

o)

(7)
(i7)
(iii)
()
Sol.

(ir)

(7i7)

(iv)
Q. 4.
(1)

(77)
Sol.

(i)

Q. 5.

. Without using trigonometric tables, prove

that :
cos 72° —sin 18° = ()
sin? 56° — cos? 34° = ()
sin® 48° + sin? 42° = |
cos? 75° +cos? 15° = 1
(7) L.H.S. =cos 72° —sin 18°
=cos (90° - 18°) —sin 18°
=sin 18° —sin 18°=0=R.H.S.
L.H.S. = sin? 56° — cos? 34°
= sin? (90° — 34°) — cos? 34°
=cos? 34°-cos?234°=0=R.H.S.
L.H.S. = sin? 48° + sin? 42°
= sin? (90° — 42°) + sin? 42°
= cos? 42° +sin? 42° = |

(. sin? 0+ cos2 0= 1)
= R.H.S.
L.H.S. =cos® 75° + cos? 15°
=cos? (90° — 15°) + cos? 15°
=sin? 15° +cos? 15°=1=R.H.S.
Without using trigonometric tables, prove
that :
sin 20° cos 70° + cos 20° sin 70° = 1
cos 64° cos 26° — sin 64° sin 26° = ()
(7) sin 20° cos 70° + cos 20° sin 70°
= sin 20° cos (90° = 20°)

+ cos 20° sin (90° - 20
= sin 20° sin 20° + cos 20° cos 20°
=sin® 20°+cos220°=1=R.H.S.

(-sin?0 +cos?B=1)
cos 64° cos 26° — sin 64° sin 26°
= cos (90° — 26°) cos 26°

—sin (90° — 26°) sin 26°
= sin 26° cos 26° — cos 26° sin 26°
=(0=R.H.S. :

Without using the trigonometric tables,
prove that : |
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cos 81° os 14°
() i
sin 9° sin 76°

(i) (Si“ .l T +[°°S 43DT _ 4 cos? 45°
cos 43° sin 47°
= ()

(iif) sin® 20° + sin? 70° — tan® 45° =0
cos 81° 4 cos 14°
sin 9°  sin 76°
cos (90°-9°) 4 c0s (90°-76°)

sin 9° sin 76°
S5 4 sin 76°
sin 9° sin 76°

B o0
(i) L.H.S.= sin 47 " c.cus 43
cos 43° sin 47°

Sol. () L.H.S.=

Il

=1+1=2=RH.S

— 4 cos? 45°
['sin (90°-43°) : [cos (90°-47°) :
3 cos 43° sin 47°

(3] [mer-3]

(cos43°)?  (sin 47°)" 1
= + | — —4 x —
cos 43° sin 47“_' 2
= (1)2+(1)*-2
=19 S =R H.S.
(iii) L.H.S. = sin? 20° + sin® 70° - tan? 45°
= sin? 20° + sin? (90° — 20°) — tan® 45°
= sin? 20° + cos? 20° — tan® 45°

=1-1=0
{-sin? 0 + cos?® =1 andtan 45°=1}
= R.H.S.
Q. 6. Prove that
cos 6 sin ©

() S T
sin (90°-0) cos (90°-0)

(i) sin O cos (90° —0) + cos O sin (90° - 0)
o =1 '

i1y
f

Sol.

(77)

Q.7.

Sol.

Q. 8.

Sol.

Q.9.

Sol.

= tan (90° — 55°) tan (90° — 50°) tan 45°

(/) L.H.S.

___ cos v G sin ©
sin (90°-0) cos (90°-0)

0 .
_ cos +S%ne=1+1=2=R.I-I.S.
cos® smnb6

sin O cos (90° — 0) + cos 6 sin (90° - 6) =
v
A

= sin 6.sin © + cos O.cos O
=sin? 0 +cos? 0 =1=R.H.S.
| [ sin® O + cos? 0= 1]
Prove that : sin (50° +0) — cos (40° - 6)
= (). b
L.H.S. = sin (50° +0) — cos (40° - 0)
= sin [90° — (40° — 6)] — cos (40° - 0)
= cos (40° - 0) — cos (40°-0)
=0=R.H.S.
Prove that :

cos 35° sinll®

— &
sin. 55° —cos 79"
— cos 28° cosec 62° = 1.

35 in 11°
LHS = 0(-)5 5 X sin 1
sin 55° cos 79°

— cos 28° cosec 627
cos (90°—-55) 7 sin (90°-79°)
sin 55° cos 79°
— cos (90° - 62°) cosec 62°
sin 35° A cos 79°
sin-35% " gos 79"
=1+1-1 (-~ sin O cosec 6 = 1)
=2-1=1=RHS.
Prove that : tan 35° tan 40° tan 45°
tan 50° tan 55° = 1.

L.H.S. = tan 35° tan 40° tan 45° tan 50°
tan 55°%

Il

—sin 62° cosec 62°

| tan 50° tan 55°
= cot 55° cot 50° tan 45° tan 50° tan 55°



Q. 10.

Sol.

Q. 1.

Sol.

365

= cot 55° tan 55° cot 50° tan 50° tan 45°
=]1x1x]

{tan 0 cot O =1 and tan 45" = 1}
=]1=R.H.S.

If A, B, C are the interior angles of a
triangle, prove that :

tan w— —coté—
W N

A, B and C are the angles of a triangle
ABC

LA+ /B +/C=180°
Lis 2B waill
+ +

= 9()°
SR o )
v I A
+ =90°-—
= et 2 2
BrECo v’ A
—9pe_4A
= 2 2
Now L.H.S.= tan (B+C)

= tan (90“ = -&)
2

= cot %= R.H.S.

EXERCISE 22 (P)

A balloon 1s connected to a
meteorological station by a cable of
length 200 metres, inclined at 60° to the
horizontal. Determine the height of the
balloon from the ground, assuming that
there is no slack in the string. (Take

V3 =1-73)

Let B is the balloon and AB is the string
which inclined an angle of 60° with the
ground.

then AB = 200 m, ZA = 60°
and BC is the height of balloon from the,

ground and let BC = /4 metres
£ s <R BC

Q. 2.

Sol.

&
& h
60°
A B
: h \E h
= Sih 60" = — e S
1200 — 2 200
N 20043
= h=
2
i 200x 1-73 173 m

Hence, height =173 m Ans.

A ladder leaning against a wall, makes
an angle of 60° with the horizontal and
the foot of the ladder is 9-5 metres away

from the wall. Find the length of the
ladder.

Let AB be the ladder which makes an
angle of 60° with AC and BC is the height

of wall. Then

B
A
60°
A 9.5m C
AC=95m
and AB =xm (say)
Base AC
cos O = =

Hyp. AB
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w_

0. .
B e B O c
x X 2 X
== x=935%x2=19

. Length of ladder = 19 m Ans.

Q. 3. Akiteis flying with a thread 150 m long.
If the thread is assumed stretched straight

and makes an angle of 60° with the K e
horizontal, find the height of the kite
above the ground. (Take V3 = 1-:73)
Sol. Let & be the kite and AK is the thread. T :
BK is the height of the kite, then let AC=] BC=120m
C 2
g 2 Fep. BC _ 120
sin O = = sin 60°=—=—
| Hyp, = ot R e A
43 1120
2 /
h | _ }=120x2=12()x2xﬁm
43 Y3 x3
_120x2x43
| 3
A . B —40x2x+/3m
AK = 150 m, BK =/ (say) =80 (1-73) m
= 138-40)
i Perp.
sin 0 = N = 138:4 m
e ' ; -. Length of string = 138-4 m. Ans.
= sin60°= i lT?(l Q. 5. In a AABC, right angled at B, if ZA =
| 30° and BC = 8 cm, find the remaining
= J3 - 0 = 150 x +/3 angles and sides.
2 150 2 Sol. In right angled AABC
= h=75x3m /B =90°, ZA=30°

=75%x132=12975m C
*. Height of the kite = 129-75m Ans. “
Q. 4. Akiteis flying at a height of 120 m from

the level ground. It is attached to a string 8cm

inclined at 60° to the horizontal. Find the

length of the string: (Take S5 =173) f B
Sol. Let C be the kite and AC be the string s L ZC= 1800 =(LB+ ZA)

which inclined an angle of 60° with the = 180° — (90° +30°) -

horizontal and BC is the height. Then : — 180° — 120° = 60°




.

Q. 6.

Sol.

' tan 30°= —

Perp. BC

in tan O = =
Agart Base AB

8 1

A8
;T 2
Hence, AB = Bﬁcm,

AC=16cm Ans.

In a rectangle ABCD, AB = 12 cm and
ZBAC = 30°. Calculate the lengths of
side BC and diagonal AC.
In rect. ABCD,
AB=12cm
£ZBAC =30° £ZB =90°
C
30°
% 12cm B

g AL

= J3AC=12x2

L T Y
)
2443

~—3—:8\/§cm

AC

Hence, BC = 4+/3 cm

and AC = 8‘\/501‘[‘[ Ans.
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