Class X Chapter 7 - Trigonometric Ratios of Complementary Angles

1. Without using trigonometric tables, evaluate:
n n 1
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Sol:

sim 16"
Uy
_ sin (90°- 74%)

cos 74"

=S5 L sin (90 - 8) = cos 0]

class24

() sim 55°

_ cos (90°- 55%)

T sin 55°

_ sinss?

= sinss?

=1

cosec 427
(V) sec 48

_ cosec (50°- 48")

- wec 40"

=SS e (90 6) = cosec 6]

[ sin (90 - 8) = cos 0]
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nsz*
=:n52' [ tan (S0 - 8) = cot 8)

=1

2. Without using trigonometric tables, prove that:

(i) cos 81° — sin9°= 0 (i) tan 71° - cot 19° = 0
(iii) cosec 80° - sec 10° =0 (iv) cosec’72" —tan“18" =1
(v) cos75" + cos’15" = 1 (vi) tan’66” - cot’24"=0
(vil) 5in“48° + sin42’ = 1 (wiii) cos?57° - sin?33 =0
(ix) (sin 65" + cos25°) (sin 65° - c0s25%) =0
Sol:
(i) LHS = cos 81° - sin &°

= cos(90° - 99) - sin 9°

=3in 9° - sin 9°

=0

= RHS

(i) LHS =tan 71° - cot 19°
= tan (90° - 19) - cot 19°
= cot 19° - cot 19°
=0
=RHS

(i) LHS =
= Cosec
= sec
=0
=RHS

(iv) LHS = cosec’72° - tan’168°
= cosec?(90° - 18") - tan®18°
= sec’18" - tan’18"
=]
=RHS

(V) LHS = cos*75" + cos’15°
= cos?(90° - 157) + cos?15°
= 5in"15" + cos?15°
=1
=RHS

(vi) LHS = an’66” - cot’24”
= tan?(90° - 24") - cot?24"
= cot®24° - cot’24°
=0
=RHS

class24
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3.

(vii) LHS = 5in?48° + sin?42"
= sin*(90° — 42°) + sin“42°
= cos?42° + sinf42®
=1
= RHS

(viii) LHS = cos57° - sin°33°
= cos?(90° - 33%) - s5in33°
= 5in"33° - sin’33°
=0
=RHS

(ix) LHS = (sin 657 + c0s25°) (sin 65° - cos257)
= sin® 65° - cos?25"
= sin’ (90° - 25°) - cos*25"
= cos?25° - cos?25"

Without using trigonometric tables, prove that:
(i) 5in53°c0s37" + cos53%in377= 1

ST Clss24

(1) LHS
= sin (907 - 37“)0053‘-"’4-005{90" 37" sin 377
= 005377 cos377 + sin 379 sin 37°
= 00s?37° + sin®37°
=1
=RHS
(i) LHS = cos54"c0s36" - 5in545in36”
= cos (90° - 36”) cos36° - sin(90° - 367) sin 36°
= 8in36° cos36° - cos 36° sin 36"
=0
= RHS
(iii) LHS = sec70P5in20° + cos520°cosec70”
= sec (90° - 20°) sin20° + cos20° cosec (90° - 207)
= c056c20°. —— + —— sec 20°

cozec 20V
=1+1
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=2
=RHS
(iv) LHS = sin35%in55° - cos35°cosss”
= 5in35° cos(90" - 55%) - cos 35° sin (90 - 55%)
= 5in35° cos35” - cos 35" sin 357
=0
=RHS
(V) LHS = (sin72" + cos18%) (sin72° - cos18%)
= (5in72" + cos18") [cos(90" - 72°) - cos 18")
= (5in72° + c0s18") (cos 16° - cos 18%)
= (8in72° + cos187) (0)
=RHS
(vi) LHS = tand8” tan23” tand 2° tan67"
= cot(90° - 48") cot(90° - 23°) tand2” tan6 7"
= cot42° cot6 7 tand2” tanb 7°
=1 —_ x tand2® x an67’

tan 427 ”» anor®
=1
=RHS

4.  Without us

e rrtlass24

0z
(if) =222 2
(i) i:l:;" N 59 tanzo"u:m' tan 507 tam 707 1
(iv) 2215 + V3 (tan 10 tan 30° tan 40° tan 50° tan B07) = 2
(v) 7cos55° 4 (cos 70" cosec 20°) =1

35n35%  3(tan 57 tam 25° tan 459 tam 65° tan 857)
Sol;

(i) LHS = 2072 cosec20® 500070 cosec20”

cos20° secTO?
_ _ sin70" sec(90° - 207)
AT — 2c0s70° sec(90° - 20°)
_sin7o® | sec70”

—Wi—m—mwm?m

=1+1-2xcos70° x ——
=2-2

=0

=RHS
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(i) LHS = 222" 4+ c0s59° cosec31”
cos B0 __ ., <in(o0" - 50”) cosec31®

= Sin(909-109)
= Cos0" +sin31°eosoc31°
- 0
=1+ smal m",
=1+1
=2
= RHS
_ 2sin68® 2¢0015"  3tan 45° tam 20° tan 407 tan 50° tan 70°
a“) LHS = cos22®  Stan75% s
- _2sines®  zcotis®  3x1 * cot( 90" 20%) x cot{ 907~ 40”)x tan 30* x tan 70*
sin{90°-229) Stan(90°-75%) 5
2:!-68' Z cot 157 J3x cot 70 cot 50° tam 50” tam 70"
slnﬂ!") Scot 15' 5
_2 Blwﬂmxmwluﬂw
=2-3- s
=9. Z .3
=2 5 5
_10=2=3
s

e Myglass24

—Mx%xW—Mxmso"xmm

_ sin1g? * cot 507 % tan 0% x tan 80
win 197 +V3 Vi
=1+ (mw, x mw * tan 50° Xtanaﬂ')
=1+1
=2
=RHS
_ Tooss5s? 4 (cos 70" cosec 20")

(V) LHS = 3sin35° 3(tan 5° tan 257 tam 45° tan 659 tan 85%)
_ _ Jroossst 4 [sin[90° - 70" Jcosec 207)
" 3cos(90°- 35%) 3 [cot(90°~ 59) x cot{507~ 259) x1 x tan 65° x tan B5°

- Jcosss" 4 (sin 20" cosec 20")

" 3cos 55’ 3 (cot 85% cot 657 tam 65° tan 85%)

_1 Q[ﬂlzﬂ.*ﬁ')

- ] 3(#1#,3”“‘ xunu")
=1.4

T3 3
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Hnn
T Wi

HS

5. Prove that:
(i) sin © cos(90° - B) + sin(90° - B) cos B =1

(m sin & cosf 2

cos(90°— )  sin(90°-§)
sin 8 cos(90" - 8 )cos8 | cos® sin(90" - §) sinf _

(iii) Sin(90° - 8) . cos(90% - @) =1

(iv) cos{007 =« 8) sec(90"~ #) tan # * tan(un®-8) _ 2
coswe (909~ 8) sin (907~ §) cot (90"~ §) cotd
cos(97< §) 1450007~ &) _

(v) :m-[m-r)"' cos(% - &) =2 cosec 8

vi) sec(90° - @ )cosec #-tan(90"- #) cot 8+ cos*25%+ cos®s5"

( 3 tan 279 tan 637

(vii) cot 0 tan (90° - 0) - sec (90° - 0) cosec O + V3 tan 12° tan 60° tan 78°= 2

-l
3

Sol:

(i) LHS =sin @ — @) +sin(90" - B) cos O

- i + class24

Hence proved,
(iii) LHS = win @ cos{ 907 - #)cosd 4+ 000 sin[90°- 8) sind

sin{50" - &) cos(50" - )
- sin @ sin 8 cosd + Cosl cos B 2ind

cos @ sin®
= sin'@ + cos’0
=1
=RHS
Hence proved.
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_ cos(907~ 8) sec(90"~ &) tan 8 tan{90" - @)
(iv) LHS = —= (90% = &) sin (90°= 8) cot (90° - &) M
_ sin# cosecFtand | cotd
" sec@cosdtan @ wotd
=1+1
=2
= RHS

Hence proved,
_ cos(00"=8) _ 1esin(90"~ §)
(V)LHS = 15in(90° = 8) * cos(90°~ 8)

_ Sing L+cosh

T 1+cos@ sin®

_ sinf84(1ecos #)°

T T (1ecos@)sin®

_sin?8+14 cos’B+2cosh

T (14cos8) sin g

_ 1414+2cosh

T (14cos8) sin b
242¢cosf

N (1+cos8)sin g

- Z[1+cosd)

T (1+cos#)sin @

class24

n{90"~ 8] cot B+ cos? 25+ cos’as®
Atan 277 tan 63"
84 sin?(90° - 257)4 cosT 68"
T ran 279 cot(00® - &3%)
_ cosec?i- cor?@s sin?657 4+ cosT6s"
. 3tam 27° cot 270
_ 1+1

- 1
3 % tan27? Km
2

3
= RHS

(vii) LHS = cot 6 tan (90° - 8) — sec (90° - 8) coscc B + 3 tan 12° tan 60° tan 78°
= cot O cot B - cosec @ cosec 8 + V3 tan 12° x 3 x cot (90° - 787)
= cot®® — cosec?d + 3 tan 12° cot 12°
=-1+3xnn12°xm'u,
=-1+3
=2
= RHS
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6. Without using trigonometric tables, prove that:
(i) tan 5° tan 25° tan 30° tan 65° tan B5°= 1
(Ii)cotlz"ootaﬂ"cmsz"cotﬁn"m?a%;'g
(iii) cos 15" cos 35° cosec 55" cos 60° cosec 75° =
(iv) cos 1° cos 2° cos 3°.....cos 180°=0

sin49"\%  reosar”
MESNEOR
Sol:
r]LHs-ws"tanzs"tanso“mBs%anas"
= tan (90° - 85") tan (90° - 85°)>< X
1 1 a

0
= cot 85° cot 65 V3 Cots0® cotas®
— l —
=5= RHS

(i) LHS = cot 12° cot 38° cot 52° cot 60° cot 78°
=lan(90"—12°)xlm{ﬂ)°—38“)xcot52"xéxwt?8°
=:,'5xtan‘m"xm52°xun52°xwt?a°

1 1
=T1:xm tan 520 tanu'
A class24
(iii) LHS = 55° cos 60° cosec 75°

- 1 1 1
= c0s (90° - ")sl_ss.xzxm_m

= Sin75°8In 55 — 0 X 2 X ——

=E=RHS

(iv) LHS = cos 1° cos 2° cos 3°.... .cos 180°

=008 1% x cos 2° x cos 3"x._...x cos O0° x .. xcos 180°

=008 1% % cos 2° % cos 3%x._...x 0 x ... xcos 180°
=0
= RHS

wus= () (S5
- ﬂw"-u’l) (‘ cos 41"

cos41° os{907 - 490

cos4 l") (::l 4 l“)
vos 41" =41"

-1’+1
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=1+1

=2

=RHS

Disclaimer: The RHS of (v) given in texthook is incorrect. There should be 2 instead 1.
The same has been corrected in the solution here,

7. Prove that:
(i) sin (70° + @) — cos(20° - 8) =0
(i) tan (55° - ©) - cot(35"+ ) = 0
(iii) cosec (67" + 8) - sec (20° - 8) = 0
(iv) cosec (B5° + 0) — sec (25° - D) — tan (55" - 0) + cot (35" + 0) =0
(v) sin (50° + 8) — cos (40° - A) + tan 1° tan 10” tan B0° tan 89°= 1
Sol:
(1) LHS = sin (70° + ) - cos (20° - 6)
= sin {90° - (20° - 8)} - cos (20" - )
= cos (20° - @) - cos (20° - 0)
=0
= RHS
(W) LHS =
=llﬂ{
= cot (.
=0
=RHS
(iii) LHS = cosec (67° + 6) - sec (23° - 6)
= cosec {90° - (23" - 9)) - sec (23" - 0)
= sec (23° - 0) - sec (22° - 0)
=0
= RHS
(iv) LHS = cosec (65" + 6) — sac (25" - 6) — tan (55° - 0) + cot (35° + 0)
= cosec {907 - (25° - )} - sec (25” - 6) — tan (55° - 6) + cot {90 — (55° - 6)}
= sec (257 - ) — sec (257 - 0) — tan (55° - 0) + tan (55° - 0)
=0
= RHS
(v) LHS = sin (50° + ) - cos (40° - §) + tan 1° tan 10° tan 80° tan B9°
=5in {90° - (40° - 0)} - cos (40° - 0) + {tan 1° tan (907 - 1)} {tan 10° tan (90" - 10)}
= c0s (40° - §) — cos (40° — @) + (tan 1° cot 17) (tan 10° cot 107)

el class24

8)
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Chapter 7 - Trigonometric Ratios of Complementary Angles

Maths

1
tan 107

=($ x cot l") (tan 10% x
=1x1

=1
=RHS

Express each of the following in terms of trigonometric ratios of angles lying between 0°

and 45%

(i) sin 67° + cos 757

(ii) cot 85" + tan 49°

(iii) sec 78° + cosec 56°

(iv) cosec 54° + sin 72°

Sol:

(i) sin 67° + cos 75°
= cos (90° - 677) + sin (90" - 75%)
= cos 237 + sin 15°

(i) cot 65° + tan 49°
= cos (90° - 65°%) + cot (90° - 49)
= cos 25° + cot 41°

(iii) sec 78° + cosec
= gec (%0°
= cosec

(iv) cosec
= 56C
= sec 36

(90" - 34)

If A, B, C are the angles of a AABC, prove that tan (=) = cot 2.
Sol:

In AABC,

A+B+C=180

= A+C=180°-B ... 0]
Now,

u-|s=mn(%

=tan (M5=5)  [Using ()]
=lan(90"- =

=m£

class24
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10.

If cos 20 = sin 40 and 20 is acute, then find the value of 0,
Sol:

We have,

cos 26 = sin 46

= sin (90" - 20) = sin 40

Comparing both sides, we get

907 - 26 = 40

= 20 + 40 = 90°

- BB = 90”

_ P
= 0= —

Se=15°
Hence, the value of 0 is 15°.

If sec 2A = cosec (A - 427), where 2A is an acute angle, find the value of A,
Sol:

We have,

sec 2A = cosec (A - 427)

= cosec (90° - (A - 429

Comparing
90° - 2A =
= 2A+A

= 3A =

class24

Hence, the value of A is 44°,

If sin3A = cos (A - 26"), where 3A is an acute angle, find the value of A.
Sol:

sin3A = cos (A - 269

= €05 (90° - 3A) =cos (A - 26%) [+ sin b = cos (30" - 0)]

=007 -3A=A-26°

» 116° = 4A

o
=A=ﬂ=
4
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13. If tan2A = cot (A - 12), where 2A is an acute angle, find the value of A,
Sol:
tan2A = cot (A - 129
= cot (90° - 2A) = cot (A - 12%) [ tan @ = cot (90° - B))
= (907 - 2A) = (A - 12°)
= 102°=3A

=A=%zn=34°

14. I sec 4A = cosec (A - 157), where 4A is an acute angle, find the value of A
Sol:
sec4A = cosec (A - 157

= cosec (90° - 4A) = cosec (A - 15") [+ sec 6 = cosec (90° - ¢))
= (90° - 4A) = (A - 15")

= 105° = 5A

=A:%:21°

15, Without usi les, evaluate the following:

Sol:

2 cosectsa? isiclass2d-

=2 (cosec? 329) - 2 tan 13° tan (90° - 13°) tan37° tan(90° - 37°)
(tan 45°)

=2 fcosec? 58" — cot 58° tan(90° — 58")} - tan 13’ cot 13" tan 37° cot 37° (1)
=2 (cosec? 58° ~ cot 58" tan 58°) ~ = tan 13° ——tan 37° ——

tan 139 tam 37°
=§[cosw‘ 58° - cot?58") - ;
2 5

3 3
==1
Hence proved.




