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Withaut using triganometric tables, evaluate:

sim 167

W—u s

pos 748

(iv) ros 359

5im 55"

Sal:
0 sim 167

oy 748

I:'i"] cogec 43¢

ez

aec11”
l:'“I':I pot&E!

ciisec T

., cotza®
(vi) tan 527

sec 4B

- sin (90%- 74%)

cos 747
_ coa 74"
[
cas T4
I:“] 117
g M

[ sin (90 - @) = cos 6]

= sec (90— 79

coses 790
_ cogec 79Y

" Cosec 790
=1

ey TAMET
(i) e

[= sec (30 - 8) = cosec 6)

_ tan (90"= 637

corsdl
_ cosh®
caEhEe
=1
ros 357
f

#im n"

[ tan (80 - &) = cot 8]

_ cos (90"- 557}

sin G5
_ &in 487
~ sinsg?
=1

coge 427

(v

sec4A

[ sin (90 - 8) = cos ©]

_ cosee {907- 487

s 4!
_ secag!
zar 430

=1
w‘] cot 28"

tam 529
_car (7= 52™

Lan 520

[+ s8¢ (90 - 8) = cosac B)
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Class X Chapter 7 = Trigonometric Ratios of Complementary Angles Maths
=E052 L tan (90— B) = cot 8]
~ tan 520 ' - -
=1

2. Without using trigonometric tables, prove that:

(i) cos B1° — 5in9" =0 (i) tan T1° - cot 19° =0
(ili) cosec B0° — sac 10° = 0 () cosec'72" - tan“18" = 1
(v) cos'75" + oos?157 =1 (wi) en’6E” - cot®24"=10
(wil) sin“46° + sin®427= 1 (wiii) cos®a7" - sin®337 =0
{ix) (sin 85" + cos26%) (sin 65" - cos2EY) =0

Saol;

(i) LHS = cos 81" - sin o
= coa{ 907 - 97) - sin o7
= 5in 9" — sin 9°
=0
= RHS

(if) LHS =tan 717 - cot 197
=tan (90° - 19 - cot 197
= oot 197 - cot 18°
=10
=RHS

(i) LHS = cosec 807 - sec 10°
= pogec (90° — 107 — sec 107
= gec 10" — sac 107
=0
=RHS

(iv) LHS = cosec?72° — tan’18°
= posecs(00° — 18" - tan®18%
= 5ec’18" - tan18"
=1
=RHS

(v} LHS = cos*75" + cos15°
= pos (90" — 15") + cos¥15"

= 5in*15" + pos®15¢
=1
= RHS
(vi) LHS = 66" - cot®24” @
= tan®(80° — 24%) - cotz4" O *\Q
= oti24” - cot’24” O C}
=0 @

= RHS A(@ Q
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Class X Chaptar 7 = Trigonometric Ratios of Complementary Angles Maths

(wii) LHS = 5in*48" + 5in®42"
= gin*{90" — 42%) + 5in®42"
= cos*42” + sinf4z®
=1
= RHS

(wili) LHS = cos®57 - sin®33°
= poa?(90° — 337 - 5in®33"
= 5in*33" - sin*32°
=0
= RHS

(i) LHS = (sin 657 + cos257) (sin 657 - cos25")
= sin’ B5° - cos*25"
= sin’ (90" - 257) - cos?25"
= cos*25° - cos’25”
=0
= RHS

Without using trigonamedric tghles, prove that;
(i) 5in53"cos37" + cos53%ind T =1
(i) cos54%c0s36” - sinG4"in36" =0
(iii) =2c70%in20" + cos20’cosec 70 = 2
{iv) 5in35"5in55" — cos35"cos55" = 0
(v} (5in72" + cos18") (sin72" - cos189) =0
(wi) tan48” tan23" tand2” tank 70 = 1
Sl
(i) LHS = 5in53%0s37° + £ns53%in37"
= sin (20° — 37" cos37Y + cos(907 — 37Y) sin 37
= 537" cos37" + sin 37 sin 37
= poa” 37 + sin37"
=1
= RH=
(i) LHS = cos54"cos36" - sinG4sin36"
= cos (90° - 36") cos36” - sin{B0% - 367 sin 367
= &in36° cos36” - eos 367 sin 36"
=0
= RHZ
(i) LHS = secT0"5in20° + cos20”cosec (! O@
= s (907 — 207 sin20° + cos20” cosec (907 - 207) .
= cosec20® ——— + —— _ sap 20 60(}\

cosec 20Y  mer 20V @
=1+1
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=2
= RHS
(iv) LHS = 2in35"%in55" — cos35 0mess”
= 5in35° cos(90” — 55%) - cos 357 sin (30" - 557)
= 5in35% ¢os35” - cos 357 sin 357
=0
=RHS
(W) LHS = (sin72" + cos1B8%) (sin72” - cos18Y)
= (=in72" # cos18") [cos(90" — 72°) — cos 187]
= (5in72" + cos18") (cos 167 - cos 187)
= (5in72° + cos18") (0)
= RHS
(wi) LHS = tand8” tan23° tand 2 tanG 7"
= cot{90" - 48") cot(907 - 237) tand2” tank7®
= cotd2” coté?? tend2” tane T
=—1 w1 x tand?® x @mnE7"

T han 47 T panaTd
=1
=RHS

4. Without using wigonometric ables, prove that:
{i) =im 70" 4 bosee zn” aas70° 2t =

a1y o sae 7Y

. "
i) ";‘I’:m, + ¢0559° cosecd1®= 2
(i) EFslmas" Zeoti1SF  3tam 457 tan 207 tam 20" tan 507 tam f0° _ 1
' oo 22¢  Stam P50 5
zim 10l J3 _
(v} ——=* 3 (tan 107 tan 30" tan 407 tan 50° tan BO7) = 2
(v} Teos55" 4 [cos 70" cosec 207] -1
Twin33?  Afktan 5T tam 25" tan 457 tam 65" tan 857
S0l

(i) LHS = sn 707 | cosec2’  anem0f cosec2o”

cos 207 =sec T

SN 707y et 20T sensTR sec(lf - 20°)

= sinfa0P— zoiy sac 700

_sin7e? | sec7a”
et — 205707 secT0”
1

=1+1-2 = cos70% x -
g Tl
=2-2 @
=10 .
= RHS 60 \\,O
@)

XIN
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Class X Chaptar 7 = Trigonometric Ratios of Complementary Angles Maths

[1]
(i) LHS = % + cos59° cosecdl?
oSl | cinfo0° - 59%) cosecl®

- sing =104
an®
= 25 4 5ind31” cosec3l”
ons 80
. 1
=1+3in31" =
1+35in31" % ———
=1+1
=2
= RHS
. ZsinsE®  2oor95"  Zan 457 am 20" tan 407 tam 507 tan 70
(i) LHsS = coszz?  Sean7sY 5
2 sin &8° 2coti5” 3= 1% cot{907— 20%) = cot{90"— 40" = tan 0% » tan 70"
"~ Ein{909-229}  Stan(90°-759) 5
_ 25in6A®  zcobl5® 3w eot70” cots0® tam 507 tan 70”
=inBEY)  Scob 157 5
- S 3ﬂm1_L“Jli=ﬁﬁﬂ tan 52" ® tan 707
5 5
5 T 3
=2 5 &
_ ll=E=j
T s
=2
5
=1
= RHE
sin 157
(iv) LHS = —— + /3 (tan 10° tan 307 tan 407 tan 50° tan 307

cos 720
_  &im1a® i
= Smrgn—yam + ¥ 3 [c0t (90" - 10F) % < cot{90 - 40%) = tan 50" < tan B0
_ win18? cotB0® ® cot 30%x tan 50" ® tan B0
RPTET Vi { V3 ]
- 1 1 . .
—1*{13 x * tan 50 x tan 80 }

nunt tan 501

=1+1
=2
= RHS
LHS = 7 oos 557 4 (pns 70" cozec 20")
(v} T 3sIm35°  3(tan 5P tan 259 tam 45° tan 659 tanASL)
_ Toas5s? 4 [sinf 90" - 70%)casec 207
T Acos{MA- 357) 3 [cok(900- 59) x cob{$00- 350 ki % tan 650  tam A50
_ Tcos55Y & [5lm 20" cosec 20™)

T Acos55" 3 (ootE5 cots5T fam 65D tan 85T
' 1 ]
4 |:¥|rl 0™ ® mﬁ]

{ﬁxﬁxuniﬂxunmﬂ} 60 c}\
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_1
T
=1
= RH%

Prowve that:

(i) sin B cos(90° - B) + sinB0° - B)cos B =1

i sk & ik B =7

(i) Cos(o0F— &) sin{900- 6}

cooy 510 A Cos[ 30V = B cosf | cosd sin( 90" - §) simf
(i) sin(90l= &) My =1
cog00%= 8] sec W% = ) tan @ tan(an®— 48y _
(iv) cakie (900 = BlAin (900 = &) col (Y= &) " el d =2

chsd = F) Lsin[00” = &4
+ =
['|.r} 1 slE] = @) cia[ w0 = &) 2 cosec B
(i) sec|90° — #jcosec #—tan(90" - #) cotd+ cos”25"+ cos“e5" _ 2
Ftamn 277 kan 637 k]

(vil) cot 0 tan {907 - 0} - sec {807 - 0) cosec 0 + 3 tan 12" tan 607 tan 787 = 2

Sal:

(i) LHS = sin 0 cos(90° — 8) + sin(90” — @) cos @
=sinBsnd + cos@ons @

= s5in‘f + cos'd

=1

= RHS

Hence proved,

" _ BT eas s
(i) LHS = cos(9f- @) sin (00F= @)

_ sind _ pos#

sind®  pos#
=1+1
=2
= RHS
Hence proved,
ﬁil.:l LHS = gin @ cow( 90— @lens® | sl ain[on®- 8} sind

win0M— &) cos{=of— i

_ sindaind cosd + SRR C0R I aled
- ong & ging

= 5in’@ + cos’B @

i:tHS O S,
- 6 C}'\

Hence prowved. @
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Class X Chaptar 7 = Trigonometric Ratios of Complementary Angles Maths
: _ co [ MY = B ) e[ 90" = 8 | ran 8 Ran " = /)
l:w] LHS = caaes (= @) gin (90P= 8) oo (0= 8 + cnt &

_ sin® cesecfrand | cotrd
T secd cosd tan B oot
=1+1
=2
= RHS
Hence proved,
_ ros(an%= a8 1wgin{i0"= A}
(WpLHS = 1#sin(900= 8 i 8]
= _Sing + I+cos B
L+cos8 sind
_ @it ALk AT
- faeLok Asin &
s @+ 1+ cos'@+2cos F
(1+cosd] sim B
_ I+ 1+Eensd
T [14ens B)Ein i@
_ alcosH
- [1+cos8}sin g
Zi1+oosd)

- [(l+cosd)sin #
i

sin &
=2cosec @
= RHS
Hence proved,
(wi) LHS = suc90? — 8lcuzee A—tan|o0¥ - 8] cot B+ coz? 250+ costas?

Atan 277 tan Ga"
_ cogie 8 cosec B=col8 oot 84 sin 900 = 2574 res®as"

- T Lan 270 confon®— &1

_ cog#eTf= cnr?8 s sin?a8" 4 cosag?

- 3tam 277 cat 270

- i+1

" 3 % tan 277 oF
2

]
E L]

3
= RHS
(wii) LHS = col & tan (90" — #) — sec (30" — #) cosec B + /3 tan 127 tan 60° tan 787
= col B cot f - cosec & cosec § + /3 t@an 129 « 43 » cot (B0° - 787
= col®® — cosec’® + 3 tan 12° cot 12°
=.1+3 x tan 12% % —

tan 127 0 O
=-1+ ’\\
=21 3 @6 O

= RHS \6 Q
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. Without using trigonometric 1ables, prove that:
(i) tan 5" tan 25° tan 30 tan 65" 1an B5” = 1
(ii) cot 127 cot 36° cot 52° cot 60° cot 787 = —
i) cos 15° cos 357 cosee 55” cos 60" cosec 75" =
{iv) cos 1% eos 2° cos 3°. . ..cos 180°=0
o) () + (i) =2
Sol:
(i) LHS = tan 5 tan 25° tan 30" tan 65° tan 85"
= tan (907 — 85" tan {90° — G5") x% ¥

i 1 i
+5% cot&n® cobAST

1
2

1 1
e B0 oo S5

= ool B5® ¢ot 65°
:%: RHS

{ii) LHS = cat 12° cot 38° cot 52° cot 607 cot 78°
= tan{ 90° — 12%) = 1an{90° — 38" x cot 520 }‘,-l'.:, « got 78"

=ixtan'ra"xtan Ezﬂxmtﬁzﬂxmt?ﬂﬂ

— }l!'t-ﬂ.l'l T8Y = tan 52° = unEE" * ana

— i
]

= RHS

(iil) LHS = cos 157 cos 35" cosec 55 cos 60" cosec 75°
{ ! :

= 05 (907 - 75%) cos (907 - 55P]|5|.55I' z e

= SIn75 8N 557 ——0 W oM —g

—-—HHE

r_l-.-] LHS = eos 17 cos 2° cos 3°. .. .cos 1807
=cos 1% x oos 29 % cos 3% x cos O0° x| weos 1B0F

=008 17 = oos 2% ¢ cos 3% = 0 = L x00s 1800

=0
= RHS
() LHS = (m,] (5)
cos(50— aat7y cosdal 4%
- ﬂ:nn::d-]:g + Ecns[‘il:l"ijﬂ':':llj @

cas 41" cos 1Y

=1% + 1% &(b
\’OE 2

o iy 2 0 O
= I.'Cl!'1]}+[l:lil5$'|] @6 O\'\
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=1+1

=2

=RHS

Disclaimer: The RHS of (v} given in textbook is incormect. There shoulkd be 2 instead 1.
The same has been corrected in the solution hare,

Prove that;
(i) sin (707 + @) — cos(20° — @) =0
(i) tan {557 — B} - cot{35" + 8) = 0
(iijcosec (B7" + B —sec (20° -8) = 0
{iv) cosee (B5” + 07 — sec (257 — 0) — tan (55" — @) + cot (35" + @)= 0
(v} sin (S0° + &) — cos (407 — @) + tan 1° tan 10" tan BOF tan 89" =1
S0l
(i) LHS = sin (70° + 8) - cos (207 - @)
= 5in {907 — (20° — 9)} — cos (207 - 8)
= cos (207 — B) — cos (207 — @)
=0
= RHS
(i) LHS = tan (55" - @) - cot (35" + @)
= tan {907 — (35" + @)} — cot (357 + @)
= cot (35" + @) - cot (35" + @)
=0
= RHS
(i) LHS = cosec (67" + 8) - sec (23" - @)
= cosec {007 — (23" - B)} - sec (23" - @)
= gec (23" - @) - sec (23" - B)
=0
=RHS
{iv) LHS = cosec (85" + @) — sac (25" — @) — tan (55° - 0) + cot (357 + i)
= cosec {90 - (25" - #)} — sec (25" - #) — tan (557 - B) + cot {90" - (557 - )}
= 5ec (25" - 0) — se¢ (25" — 0) — tan (55" - ) + @n (55" - o)

=10
= RH5 <&
i) LHS = sin (50° + @) — cos (407 — &) + tan 1" tan 10° tan 80" tan 87 0 %O
= gin {90° - {407 - 0)} - cos (407 - 0) + {tan 17 tan {207 - 17)} {tan 107 tan (90° <O
= ;oS (407 — 8) — cos (407 — @) + (tan 17 cot 1% (tan 107 cot 107) 6 &(b
2 <Q

— o
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1
tan 1078

={ — ¥ ot 1“:] I::Elnlﬂ':" x

cat 17
=1=1
=1
= RHS

8. Express each of the following in terms of trigonometric ratios of angles lying between 07
and 45°%
(i) sin 67" + cos 75°
{ii) cot 65" + tan 49”
(i) sec TB" + cosec 56"
(iv) cosec 547 + gin 727
Sl
i) sin 67" + cos 757
= cos (907 — 679 + sin (90" - 75%)
= o5 237 + 5in 157
(i) cot 65" + tan 49"
= cos (90° — 65") + cot (B0° — 49"
= cos 257 + cot 41"
(i) sec 787 + cosec 56"
= g (907 — 12%) + cosec (907 - 349
= cosec 127 + sec 34°
{iv) cosec 547 + sin 72°
= 5ec (907 - 547) + cos (907 - 729)
= gec 36" + cos 18°

9. A, B, Care the angles of a AABC, prove that tan (?} =cot %.

Sal:

In AABLC,

A+B+C=1a0"

= A+ =1B0°-B I [}
Mo,

LHS = tan {?]
= tan {M] [Using {i}]
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10.

If cos 20 =sin 40 and 20 is acute, than find the value of 0,
ol

Wa Ranse,

cos 26 = sin 44

= sin (90" - 20) = sin 40

Comparing both sides, we get

an” - 24 = 40

= 20 + 40 = o

= BB = 90"

P
= [l = =
[

LB=18
Hence, the value of 0 is 157

If sec 24 = cosec (A — 427), where 24 is an acute angle, find the value of A,
Sal:

Wa hanse,

sec 24, = cosec (A - 427)

= cosec (B0 - 24) = cosec (A - 427)

Comparing bath sides, we get

oo - 24 = A 420

= 28+ A = 900+ 427

= 34 = 137"

132"
:A:T

S A=a4at
Hence, the value of A is 447,

If sindA = cos (A — 26%), where 3A is an acute angle, find the value of A,
S0l
sindA, = cos (& — 26%)

= 08 (807 - 3A) = cos (A - 26%) [+ sin 0 = cos (907 - 0))
= O - 34 = A - 267
= 116%= 4A

:A:%ﬂb: @
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13.

If tan2A = cot (& - 127), where 24 is an acute angle, find the value of A,
Sol:
fan2A = oot (A - 127

= cot (807 — 2A) = cot (A — 129
= (907 - 2A) = (A - 127)
= 102" = 34

2]
ﬂhz%::ﬂ“

[ tan 8 = cot (90° — A)]

If sac 44 = cosec (A — 15%), where 44 is an acute angle, find the value of A
Sol:

secdA, = cosec (A — 157)

= cogec (90° - 44) = cosec (A - 157
= (90" - 4A) = (A - 157

= 105" = 5A

1ns"

:A:T:Zlﬂ

[ sec # = cosec (90° — 4))

Without uging trigonometric ables, evaluate the fallowang:

S0l

= cosec’58" — < cot 58" tan 32° — = tan 13 tan 37" tan 45" tan 53° tan 77"

=2 (rosec? 58" — cot 58" tan 32%) — > tan 13" tan (90° - 13%) tan37" tan{e0’ - 379)
{tan 45%)

= ;1 frosect 58" — cot 587 tan(90° — 58")} - 'ﬂl tan 13" cot 13" tan 37° cot 377 (1)
=2 ool _ i _5 1 L

=7 (cosec® 58° — cot 58 tn 58%) - tan 135'm — lan a7

=§ (cosec® 58° — cot?58") — ;

famn 370
2 E

Ta =
==1
Hence proved.
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