Chapter 25. Complementary Angles

Exercise 25(A)

Solution 1(i):
cos 22°  oos(90P-687)  singg i
sin £ER Sin GE" sinGg”

Solution 1(ii):
tan 47°  tan(90°-43") cot43® i
cot 450 cot 40 oot 430

Solution 1(iii):
sec 759 sec(90° - 15°) cosecl3" i

cosec 157 cosecl5®  cosecl5e

Solution 1(iv):

cos 55° N oot 35

sin 35° tan 55

_ Cos(90° - 357) . cot(90P - 55°)

sinz5° tan S5

sin 35° .\ tan55e
Sin353"  tan5t&e
=1+1
=2

Solution 1(v):

sin? 40° — cos® 50

=sin® (90° - 50°) - cos® 50°
=c05° 50° - cos® 50°

=0

Solution 1(vi):

sec?18° - cosec? 72°

= [sec(90r - 72°))° - cosec® 72°
= cosec® 720 - cosect 72

-0

Solution 1(vii):

sin 12° cos 157 - cos /5P sin A 5F

= sin(9P - 757cos15° — cos 75P sin (90F - 15°)
=cos/5cos 157 - cos 750 cos 15°

=0
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Solution 1(viii):

sin 422 sin 48° - cos 42° cos 48°

sin(90° - 487 15in48° - cos(90F - 48°) cos 48°
Ccos 457 sin 487 — sin4d8° oos 48°

Cos 427 sin 487 — cos 487 sin 480

0

Solution 2(i):

sin{90° - A)sin A - cos{90° - A)cos A
=CcosAsinA—-sinAcosA

=0

Solution 2(ii):
sin® 35° — cos? 5EF
= sin® 35° - [cos(90r - 3520 T
= sin®35° - sin® 35°
=0

Solution 2(iii):
ot 5o N tanZlr
tan3e®  cot JOP
oot (0P — 367 N tan( 90" - 7P} 5
tan36° oot JOP
tan 3o° N cot 7P
tan 26~ cot JCP
1+1-2
=2-2
=0

Solution 2(iv):
Ztan 5F  cot 80P
oot 27° tan 1P
_ 2tan (9P - 37°)  cot (907 - 107)
- cot 37° tan 1CP
_ Zoot 37° tanlle
C ot 370 tan 1CP
2-1
1
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Solution 2(v):
cos? 2% - sin® 65° - tan? 4%
= [cos{907 - 651 - sin® 65° - { tan 45° )
- sin B5° - sin“ B850 - (1)°
=0-1
=-1

Solution 2(vi):

, 2 2
sin F7° cos S 2 sco
[cos 13‘3] k [ =i 13“} S

(sin (90° - 13°) 2+ cos (0P — 139
- cos 13° sin 17

_(cos 1Y (snt@Y (LY
 lcos 13° sin 13° J2

1
=[1)2+[1)2—2x§

2
J ~ 2 (cos 4507

=1+1-1

=1
Solution 3(i):
L.H.S.

=tan 10% tan 15? tan 75° tan 80°

tan (907 - 80°) tan [(90% - 75% tan 75" tan 80°

cot 807 cot 75 “tan 75 tan 80F

[cot 807 tan 80°)(cot 75% tan 75%)

(1))
=1
—RHS.
Solution 3(ii):

LHES.
sin 42 sec 457+ oos 420 cosec 480

. o oo ~ 1
= sin(90° — 43°)x CCG48D+CDSI:9[:F' 43°)x T
1 . 1
= COs 487k T + 5N 4&8°% x T
=1+1
=2
= RHS.
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Solution 4:
{Nsin59° + tan 63°
= sin(90- 31" + tan{90 - 277
= Cc0531°+ cotz27°
{lijcosec 6B8° + cot 72°
cosec (90 - 22F + cot{90 - 18)°
= sec22" + tanlg®
(liiycos74° + seco7®
= cos{90- 167 + sec(90 - Z3¥F
= sin 16° + cosec 23°

Solution 5:
(i} We know that for a triangle ﬂAE’:C
Lp+ Lp+ Lc-180°

LB+ LA oo, £C
2 2

sir‘{’&‘Jr BJ = sin{gf:rj - EJ
= =2

(g

(i) We know that for a triangle ﬂ"ABC
Lp+ £ps £e=1800

Zp+ Lo-180°- £a

£B+LC _gne £A
2 2

tan (B s CJ = fan [9[]':'— EJ
». 2
A
— t —
5 [2]
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Solution 6:
(i)
3 sin/=  secaZ®
oos 180 cosechEe
_ BSiﬂ(‘ElDﬂ - 18°)  sec(90°- 587)
oos 187 cosechE”

_ 3u::ole-P _ Cosecag” _3_1-D
cos 180 cosechE®

Ul 3cos8lPcosecl P + 2005599 cosec 310
= Scos(90° - 1P cosecl(P + 2cos(90P - 31°)cosec31°

= 3sinlPoosecl P + 2en31cosecs1”
—3+2=5
i sin 80"
" cos 100
Sin {90” - 1r:|°}
= + sin (90F - 31%)sec 31°
oos 107

_cos 107 , S8 31°
cos 10°  cos 31°
=1+1=2
[iv) tan(55° — A) - cot(35° + &)
tan[90° - (35° + A)] - cot{35° + &)
coll 357 + &) - cot{ 357 + A)
=0
W) cosec(B5® + A) - sec(25° - A)
cosec[R0P - (25°- A)]- sec(25° - A
sed25°— A - sec(25° - A)
=0
(vi) 2tanS?D oot /P
cot 33" tanz0P
:=EEWQW—BFJ_EﬂQW—EUﬂ_JEPLJ
cot33° tan20e 2
_ 2u::n::-tBBE‘ _tanz20® i
cot 337 tan20°
=2-1-1
=0

+szin 5% zec 31°

-

- @ cos 50
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s cot? 410 _ sin® 750

(vii

tar? 43¢  cog 15°
_ [con(oce - 40 )F 5 [5in(90° - 15T
tare 490 cos 150
tan? 49e cos® 150
-2
tan 49° cosf 15°
[ |
. cos /P cosS9e
(wiii) +
inZ2®  sin>=1®
cos(90P - 20P) | 00s(90°- 31°) (1 ¢
sin2Ce sin31° =
sin 20 N sina1®
sinz2  sin>1°
=1+1-2=0
() 14=in30° + 6cos60? — Stan 452

- 14(3]+6(3]- 501

- 8sin? 30P

=74+ 3-5=5
Solution 7:
Since AABC is a right-angled triangle, right-angled at B,
A+ C=90°
CsecAsin C- tan Atan C
' sin B
_ sec A(90P- C)sin C- tan (90° - C)tan C
- sin 90°
_ cosec CsinC-cot Ctan C
1
= — % sin C- xtan C
sin tan
=1-1
=0
Solution 8(i):
sin (90° — 3A).cosec 429 =
= sin (0P - 34 = _ Lk
oos ec 420
= Cos 34 = L
cosec(90F — 487
1
= 38 =
e sec 450
= Cos 34 = cos 487
= 34 = 48°
= A= 18°
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Solution 8(ii):

cos (9P - 3R sec77o= 1
= cos (907 -34) = L
sec //°
= gin 348 = 1
sec (907 - 127)
. 1
= T L
=M cosec 12¢
= sin 38 =3in 12°
= 34 = 1@
= A=
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