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Chapter 10
Trigonometric Identities
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Exercise 10.1

1. Without using tables, find the value of:

i sin( - 780" ) i cot( -855° ) iii. we | 2040" )

sec(~960") tan(1110" ) sin( -300")

Iv. vi.

V.

Solutions:
I, sin(-780")
sin(—780") = —sin(780")
= —sin(2x 360+ 60")

= —sin 60"

ii. cot(-855")
cot(—855") = —cot(855")

= —cot(2x360" +135")
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=—cot(135")
= —col(90+45")

=~tan 45’

——
l

Hence, cot(—855") =1

. esc(2040%)
cse(2040”) = cos ec(1800+ 780")
= cosec(Sx360" +240")
= cosec{240")

sin(240")

1
~ sin(180° +60")

|
—sm 60"

!
¥
2

— cosec(2040°) = -

&l

,
Hence, cosec(2040") = - —
NE)

iv. sec(—960")
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sec(—960") = —sec(960")
= sec(720" + 240”)
= see(2 x 360" + 2407)
= sec(240)
=sec(180” +60”)

= sec 60

Hence, sec(~960") = -2

V. tand{1110")
tan(1110") = tan(3(360") + 30")

tan 30" = tan 13

3

vi. sin(-300")
sin(—=300") = —sin(300")
= —sin(360" —60")
= —[—sin 60"]

= Sin 60u
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V3

Hence, sin(=3007) = {:

2. Express each of the following as a frigonometric function of an angle of
positive degree measure of less than 45°.

. sin196" i, cos 147" il sin3l9’ iv. cos 254"

V. tan 294’ vi. cos 728" vii.  sin(-625")  vili.  cos(—435")
Xi. sin150°

Solutions:

. sin 196"

sin(196”) = sin(180" + 16"

e

= —sinl6’
Hence,

sinl96" = -sin 16"

. cos 147"
c0s147" = cos(180° -33")

= cos 33"
Hence,

cos(147") = —cos 33’

iil. sin319°
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vi.

sin319” =sin(360" —41")
= —sin(—41")
= ~sin4l"

Hence.

sin319" = —sin41°

cos 254"
cos 254" = cos(270° -16”)
=-sinl6’
Hence,

cos 254" = —-sin 16’

tan 294"
tan 294" = tan(270" +24")
= —-cot 24’
Hence,

tan 294" = —cot 24’

cos 728"

cos 728" = cos(720" +8")

= c0s(2x360" +8")

- cos R
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Hence,

cos 728" = cos 8§’

vil, sin(-623")
sin(—625") = —sin(625")
= —sin(360" + 265")
= —-sin(265%)
=—sin(270° - 5")

=cos 5’
Hence,

sin(—625") = cos 5"

vill.  cos(—435")
cos(—435") = cos(435")
= cos(360" +75")
= cos 75"
= cos(90" -15")
=simn(15")
Hence,

cos(—435") = sin(15")
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IX. sinl150"
sin150" =sin(180" - 30")
= cos 30"

Hence,

sin 150" =sin 30"

3. Prove the following.

i. sin(180° + @)sin(90 — &) = —sin@ cos &

. sin 780" sin 480" 4 cos 120" sin 30" = %-

. cos 306" + cos 234" + cos 162" + cosI8' =0

iv. cos 330" sin 600" +cos 120" sin150” = ~1

I, sin(180" + @)sin(90 - @) = ~sina cos a
L.H.S =sinf 180" + @ )sin(90 — )
= cosa[—sin a]
= ~SINEZ.COSA

Hence proved LH.S = R.HS

sin(180" + @ )sin(90 -~ ) = ~sma cosa

ii. sin 780" sin 4807 + cos 120" sin 30" = -_l;

L.H.S =sin 780" sin 480" + cos 120" sin 30"
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=si( 720" + 60").sin(360" +120) + cos 120”.sin 30°

=sin 60”51 120" + cos 120" sin 30"

Hence proved LLHS=RHS

o - o |
sin 780" sin480” + cos 120" sin 30" = -2-

jiil.  cos306” +cos234" 4+ cos162" +cos1R” =0
LH.S = cos306” 4 cos234" +cos 162" +cos18"
= c08(270" +36") + cos(270" ~36") +cos(180" ~18") +cos 18’
=sin36" —sin 36" —cos 18" +cos 18’
=0+0=0=R.HS
Hence proved L.LH.S = RH.S

c0s 306" +cos 234" +¢cos162" +cosIR" =0

vi. cos 330" sin 600" 4 cos 120" sin 150" = ]

LH.S = cos330"sin600° + cos 120’ sin150°

= ¢os(360" +30").s1n(540" + 60”) + [- —;-](%)

= cos(30").sin(360" + 180" 4+ 60") - %
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=wi] =K1

Hence proved, LHS=RHS

cos 330" sin 600" 4 cos120"sin 150" = ~1

Prove that

sin’ (7 + 0)1@(1} + 0]
I

= cost/
[ 3% \. 2
cot”| — =0 cos (7 —-O0)cosec(27 - 0)

2 )

cos(0_+ O)sec(-O)tan(180” -0) |

(It et et S St Lo
sec(360" — 2)sin(180" + B)cot(90" — 9)

sin” (7 4+ 0) lan(-:;—;r- . 0)

=cos )

cot’ [}; - 0)(:05: (7 —0)cosec(2r —6)

sin” (74 0) lan(:%’r- . 0]
LHS = =

cot’ [%}T- - 9)005:(:{ —~@)cos ec(2x - 0)

B sin” 8.(—cot 9)
(—tan @) .cos’ —cosect)

~ —cot@.sin” €(—sin O)
tan” @.cos” 0
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~ cot&(tan” )(sin 0)
(tan” 0)

080 ind=cos@=RHS

sin

Hence proved;

sin“ (7 + 0) lan(-:%?- +9)

colz(g - 0]005"(:: -~ cosec(2r - 0)

= cos ()

. cos(90” + @) sec(—F) tan( 180" - 9)

e e et s e S 5]
sec(360" — @) sin(180° + A)ycot(90" — )

cos(90’ + #)sec(—&) tan(180" — )
sec(3607 — 2)sin(180” + @) cot(90" — )

- I-sin Ol.scc 0..| - lan(?l

SCC 0.[-sin ()]Jan ¢

LHS =

==]=RHS

Hence proved

cos(90" + O)see(~0) tan(180" - 9) _
sec(360" — @)sin(180" + @)cot(90" — )

i If «. /.y are the angles of a friangle ABC, then prove that

] sin(f@+ B)=siny i cos[‘””J=sin§

ii. cos(a+ ff)=—siny iv. tan(cz+/])+tan7=0

www.topstudyworld.com

Mathematics



www.topstudyworld.com Mathematics

I. si{la + ) =siny
LHS = sin(a+y)
a+fB+y= 180° =a+f=180" -y
=sin(180° — )
=smy=H~HHJS

Hence proved

si(la + ff)=siny

= sin[-{] = RSIT.S
2

Hence proved

cos(a+ﬂ]=sinz
2 2

il cos(a+ f)=—siny
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LHS = cos(a+f)
a+f+y=180"
=>a+f=180" -y
cos(a + 8) = cos(180° - y)
==-smy=RHS
Hence proved

cos(a+ f)=-siny

vii an(a+f)+tany=0
LH.S =  tan(a + ff)+tany
a+ f+y=180° =a+=180" -y
tan(a@ + ) = tan(180" - y)
=—tany
= tan(a + f)+tlan(y)=~-tany + tany
=0=RHS
Hence provec

tan(az + f)+tany =0
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