Class X Chapter T = Trigonometric Ratios of Complementary Angles

Maths

L

Without using trigonometric tables, evaluate:
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_ tansz"
~ tan sz
=1

[ tan (80 - 8) = cot )

2 Without using trigonometric tables, prove that;

(i) cos B1° - sin 9" =0 (i) tan 7T1° - cot 18° =10
fiti) cosec B0 — =ec 10° = 0 () cosec’ 72" — an'18" = 1
(v} cos*75" + cos®157 = 1 {vi) 66" - cotl2d"=0
(wil) 5in®46° + sinf4 P =1 (i) cos’57? - sin®33® =0
{ix} (sin 65" + cDSZE%) (sin 65" - cOSZEY =10
Sol;
(i) LHS = cos 817 - sin &°

= cos{90° - 97) - 5in o7

= 5in 9" — sin 9°

=0
= RHS
(i) LHS = tan 71° - cot 15°
= tan {90° — 18"} - cot 18° 0

= oot 197 — cot 197 c
=

= RHS ®
(i) LHS = cosec 807 sec 107 ‘b
= ppsac (907 - 107 — sec 100
= soc 10" — sac 10° ® %
=0
= RHS x
fiv) LMS = cosec™72°
= posecs(B0° - 1M -

= sec’18" - 1ani18” Q
=1
= HHS Q

(v} LHS = cos'75" +'gos 15"

= e [90° — 15™) + ¢os¥15"
= 5in*15" + cos?15°
=1
= RHS

(i) LHS = tan’'66" - cot*24"
= tan?(90° - 24" - cot’24"
= cot*24" - cot®24”
=0
= RHZ
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(wil) LHS = 5in"48" + sin42"
= gin*{90" — 427} + sin*42"
= postd2” + sinaz®
=1
= RHS

(wili) LHS = cos®s7 - 5in®33”
= c0s?(90° - 337 - sin3a”
= 5in*33" - sin*33°
=0
=RHS

(ix} LHS = (sin 65" + cos25™) (sin 65° - cos2s")
= sin’ 65° - cos*25"
= sird (90" - 257) - cos?25"
= cos* 25" - cost25"

=0
= RHS
3. Without using trigonometric tebles, prove that: 0

(i) 5in53%os37" + cos53sindT = 1 c

(i) cos64 cos36” - sinb4"sin36" =0

(i) =2e70%in20" + cos?0’cosec T = 2 o

(iv} 5in35"sin55" — cos35"cosS5 =0 ‘b

(W} (5in72" + cos18" (sin72" - cos18Y) =

(v} tand8® tan23” tand2” ek 7= 10 g

Sal:

(1) LHS = sin53%0s37" + cos5 3%
= sin (30" - 37") cos37" Kbos
= cos37 cos37" + sin 3 siNST
= cos37° + sinfar®

=1
= RHS &
(i) LHS = cos54" - 5in54"sin36"

= cos (90" - 36%) cos36° - sin{907 - 367) sin 367
= &in36° cos36” - eos 367 sin 26"
=0
= RHS
(iii) LHS = secT0sin20" + cos20"oosec 0’
= sec (907 — 207 sin20® + cos20” cosec (807 - 207)

1 1 ]
= £osed + sap M
207, coeec 20" zee 200
=1+1
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=2
=RHS
{iv) LHS = £in35"in55" - cos35°coess"
= 5in35” cos(90° - 55%) - cos 357 sin (90" - 557)
= 5in35” co535° - cos 357 sin 35"
=0
= RHS
(W) LHS = (sin72" + cos1B%) (5in72° - cos18Y)
= (zin72" * cos18") [cos(90" - T2%) — cos 187
= {5in72" + cos18") {cos 167 - cos 187)
= {5in72" + cos18") (0)
= RHS
(vi) LHS = tend8” tan23” tand 2° tanG 7"
= cot{207 - 487 cob{20° - 237 tand2 tank 7

= cotd2” mtﬁ?" tand 2" tanf ™

= l.-nui-'lﬂ-"' -I!l:I"' s mnﬂ" K mﬁ?ﬂ

O
= RHS c

[
4. Without using trigonometric tables, proy ‘b
aln.'-'l:l" cosec 20

[ B e 2c0s70" cosec20”

i :H :'::' + cos58” cosecat®=2 O

““:I.:I:anﬁa‘-' Teori1SF Jrama
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Tcos5Eh -
r"ﬂlnn]&" " Jtrans? =1
Siol;
- . Fin? czad
(i) LHS =——=% T zc-mm“ cosec(”
w&n 707 ol -
S m—mu —zcns?ﬂ':'sen{ﬂﬂ" 20"
_ =in :.-H:'.'llf"
e - Eom?l:l" secT”
=1+1- 2 s cus?ﬂ*’x M?u"
=2—2
=0

= RHS
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(i) LHS = “"““' + cosst’ cosecl”
"’““ + sin{80” - 58" cosec3i®

='51n|:"."|:|1:I 1e b

I:"I:I!H{l" ] o
St gin3l msa-:.'il

=1 +3in31° =
=1+1
=7

= RHS
. 2sin68® 2oord5? 3 n 45 tam 20" tan 46" e 507 mn 760
|:.I“::| LHS = COSEE® | GEan 7St 5
% in &8° 2oot 15" 3= 1 % cot[90"— 20%]) = cot( 90" - 40" = tan 30° « tan T0°
T En(807- 229} Stan(900-759) 5
_2sin6R®  2eob15® 3w cob 70" oot 50 oo sn” tan7of
_ﬂnmﬂ-'Ecu:JE" 5

53 !."

E * ]"'_'1-_,.11 h—“'EiRI'.IHS-ﬂ':'HI‘JI'I'Jﬂu

5
I E]
LA
_ ek ‘D
‘_T_
o
S c
=1 .
= RHS
I!i'-"}LHS—“";,fh-..-'"{tminﬂmngu" 507 tan 807)
=#ﬂm+ﬁiﬂﬂf W - — 3% eot{90° — 40%) < tan 50° ¢ tan BOY)
_ e ot BT = i o® % tn B0 P
_Einlﬂ‘+ﬁ{ : }

=1+

[u.n wnn :
=141 “’Q
=2
= RHS

5= 7 pag5st 4 (ens 70" coser 20™)

t'u} LHS = 3xim 350 Ijtan 5% tan 259 tam 457 tan &57 tamH5 ™)

_ - Topasss? A [smf a0 - 70" icesec 20"
Scos(Ed—359) 3 [cor90P- 59} « cobt{S - 257w & mn 650 wtam A5
_ Tcos55" 4 [5ln 20" crsee 207)

Fns 550 ) 3 (ot RS cot &5 tam 65T GinBE5E)
i
= ' i“'"“. = !Inil:l":|
i{#xﬁ"xunﬂﬂ :-cun&!."]l
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_5
T3
=1
= RHS
5. Prove that:
(i} sin B cos(90" — B) + sin{20° - B cos B =1
if —3in# wsE g
(i) Cos(90f— &) stn (00— §}
ey Slm Foos[ 007~ Blrosh | cosd sin{90" - ) sl _
(i) akn(00®~ 8 x eoaioh® - &) =1
cns{ 00" = @ | sec{ W' = 7) tan @ teniun®- 4 _
(v} Ceoswe (0= ] aim (00— @5 col (90~ 6] T T 2
el i = L |u|_|-||.u:|"- i
(v |1-:Iu{'.‘l:|"1ﬁ'}+ Cos{9 - @) =2cosec B
¥ sec(90° - #leoser #-tan(90" - ) cot 8+ ros 25"+ cos*e5" _ 2
(vi) 3 tam 27" tan 63° T3
(vii) cot & tan {907 - 0} - sec {987 - O)cosec 0 + 3 tan 12° =2

i S

(i} LHS = sin B cos{90" - 8) + sin{90" - B8) cos 8
=gin @ &n B + cos & oos @

@
= 5in'8 + cos’8 \
=1
= RHS ° %
Hemce proved, x
slnf
&

i) EHE-= cas{%= ) sin|
_ Eind  ces®

T End | cosh
QO
=2

= RHS Q
Hence proved

. ein @ eosla0?— @covd  poaf sln[un”- 8} wind
= L
ﬁln LHS sin{ M — ) oot —

_ mindalag casd b oAl cod I Al
[T sind

= sin'l + cos’0

=1

= RHS

Hence proved,
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fiv) LHS = cos (90"~ 6§ sec(90° - 8} wan & R 07 = )
cred (M= @ gin (0= @) Lo (008 = ) cnt i

£ sind cesec i tan & + ool
serf cosd tand ootd
1+1

=2

= RHS

Hence prioved,

— _tos(90®=8) 1 gingn "= 8]

(V) LHS = Temnradi= 8] = cas(ant- 8]
T I+cos i
T i+cosd sind
_ b Bk Lok ke A
T dlacok Aisin &
_ ainf@+ 4 cost U4 cos i
a (L+cozlising
— 11 easd
“ T14cos8)ain i

Fa2cosf

P [1dcos8Faln &
- E[lecoxd) c
- (ttcosd]sin i ‘ :
o i

_E--—

sim v

= 2 cosec B ‘b.

= RHS \
Hence proved, ®

(vi) LHS = ancfd — @ cowee 8- gan|wt

_ comde S oasee fecall g

1+1
3 =tan 37T
2

—a =

3
= RHS

(wiil) LH5 = ool 6 tan (90" - &) — sec (90" — #) cosec 8+ 43 @an 127 tan 60° wn 78°
= oot B 0ol B - cosec # cosec & + /3 fan 127 = +/3 x cot {807 - 78%)
= oot — cosec®d + 3 tan 12° cot 12°
- 1
—-l+3}C|!ﬂ.I'IlEu'H;n-'E;
=]l +3
=3
=RHS

|}
™
h
-5
=]
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G, Without using trigonometric 1ables, prove that:
(i} tan 5" tan 25° tan 307 tan 65" tan B5%= 1

(if) cot 127 cot 387 cot 529 cot 60° cot '."B'E‘-'E
(iii) cos 15" cos 357 cosec 55 cos G607 ms:ac?f-"':%
(i) cos 1'-‘:::.5 2" eos 3% oo 120°=0

0 () + (55) =2

|:-|:|:-1!|':'
sol;
(1} LHS = tan 5 tan 257 tan 30" tan 657 tan 85"
= tan (907 - 85" tan (00° - EE’:l'x—_'a:t“Wm:Eu

3 i E
= oot B5® col 65 ﬁ e
=—,—= RHS

|

(i) LHS5 = oot 12° cot 38° oot 52° cot 607 cot 78"
= tan{ 90° — 12% = an{B0° - 380 xcntﬁi“xq—%-xcm@
= t-an?B"xtnnEE“xm!.EE':‘xmt?E"

—:a-:tanTﬂ"meE-E"':-c

I
a
=RHS
{iii) LHS = cos 15° cos 357 cosec 55’ nse:: i

= o8 (907 — 75%) cos (907 -

= o 1
= $in75 8l 55" ——xu .

1
=
tan 52" !ar'.'.nB'

win 739

{iv) LHS = eos 1° cos ... .tos 1800
=% 1° % oo ... s 00" = . xeos 1607

=08 1° woos 2% 008 3%, .. 0 = ... xc0s 1807
=0
= RHS

LS = (5535)  (555)
{msﬂ;ﬂ"—qa"'] |: cosd 4" a

cosd " i:ni-:'ﬂl:l':'— §a7
m:ﬂ]“} {cuud-l':'
cas 41" (4113 +1'-'

_12+1E
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=141

=2

= HHS

Disclaimer. The RHS of (v} given in textbaok is incorrect. There should be 2 instead 1.
The same has been correcied in the solwtion heare,

7. Prove that,
(i) st (707 + @) — cos(20° — B) =0
(i) tan (557 - §) - cot(357 + §) = 0
(iti) cosec (67" + &) - sec (20' -8) = 0
fiv) coses (657 + A) — sec {257 — A) — tan (55" — @)+ col (357 + 8} =0
(v} sin {50° + #) — cos {407 - @) + tan 1" 1an 10" tan B0 tan 89" = 1
S0,

(i} LHS = sin (70° + ) - cos (207 - 8)
= sin §90° - (20° - 8)) - cos (20° - B)
= coe (20° - B) — cos (20° - @) 0

=0
= RHS
(i) LHS = tan (55" - 8) - cot (35" + ©) ‘b’
=£ﬂﬂ{'§lﬂ“—¢3&“+ﬂ}l—cut{:ﬁ“+ﬂ\
=cof (357 + B) - cot (357 + 9} @
=0
= RHS
(i) LHS = cosec (677 + 8 a)
= posar 1900 - (23 ec {237 - B)
= gog {Z3° — 8}
=0
= RHS
{iv) LHS = cosec (85" + if) — ac (25" — @) — an (55° - 0) = cot {35% = M
= cosec {90° - (25" - )} —sec (25— @) — tan (55" - B) + cot {90° - (557 - 6)}
= 5eC (25" - 0) — BeC (25" — 0) — tan (55" - &) + tn (55" - o)
=0
= RH5
(v} LHS = sin (50° + 8) — cos (407 - 8) + tan 1" tan 107 tan 80° tan BO®
= gin {907 - {407 - 0)} — cos (407 - 0) + {ran 1% tan (B0° - 1%} {tan 107 tan (807 - 10)}
= g8 (40" - #) — co5 (40° — @) + (tan 1° cot 1% (tan 107 cot 107)
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i
tan 108

= {r-l:-':i':' % cot 1“:| II:Em 10" =

=1x1
=1
= RHS

Exprass each of the following in terms of trigonometric rafics of angles Iying between 07

and 45%

(i} sin 67" + cos 75°

(i) cot 65" + tan 497
(i) sec TB® + cosec 56"
(iv) cosec 547 + sin T2
Sal:

i} sin 67" + cos 75°

= cos (90"~ 677) + sin (90" - 75°)

= cos 237 # 5in 157
(i1) cot 65" + tan 49"
= og (907 — 68%) + cot {907 — 49" c

= cos 257 = coe 41"
(i) sec 787 + cosec 58" c
= s (907 — 12%) + cosec (907 - 34%)

= posac 127 = sec 347 ‘b.
{iv) coses 547 + =in 72% \

= sec (90 m+mcw—?£u%

= 5e¢ 36" + cos 187 x

IF AL B, Care the anghes -ﬂ% rowve thit tan ?} = oot %.
sol;

In AABC, Q
A+B+C=1

= A+C=180"- e L.
Mo

LHSI= tan (222
=tan (M5=2)  using ]
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10,

If cos &0 =sim 40 and 20 is acite, then find the value of 1,
ol

e P,

cors 20 = sin 48

= sin (30" - 20) = sin 40

Comparing both sides, we get
a0 - 20 = 4

= 20+ 40 = of
o @Gl = Qﬂp
= 0= EEE

s =157
Hence, the value of 0 is 157

If sec 24 = cosac (A — 42%), whnere 24 is 80 acute anghe, find the
Sol;

Wa faee,
sec 20, = posec (A - 427)
= coser (907 - 2A) = cosec (A - 4279 c
Comparing both sides, we get )
o072, = b 430 ‘b

= 28+ A =900+ 47"

= 3A = 132° .x

13z2¢
= B = —

b |
SA=a40
Hence, the value of & i

If sindA = re 34 is an acute angle, find the wvalus of A,
S0l

SimAA = cos (A -

= 0§ (907 - 3A) =cos (A - 26%) [+ sin 0= cos (90° - 0]

= O0F - 34 = A - 26"

= 116%=4A

116"
= A E—=
&
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13. If tan2A = oot (A - 12"), where 24 is an acute angle, find the value of A,
sl
tan2A = oot (A - 12%
= cof {807 — 2A) = cot (A — 179 [+ tan @ = ot {80° - )]
= (90° - 28) = (A - 12T
= 102" = 3A

- A=m:u=34"

14, I sac 44 = cosec (A - 15%), where 44, is an acute angle, find the value of A
S0l
zecd A, = cosec (A — 157

= cosed (907 - 44) = cosec (A - 157) [+ sBC & = cosec (90° - 6]
= [90° - 4A) = (A - 157
= 105" = 5A

iyl
%EDEE‘EEEE”— :—'cnt 53"[3‘:32‘:'—%[3‘-13“
=§ (cosec® 58" — ot 58" tan 329 -
{tan 45"

=2 feosec? 58" — cot 5 S8")} —  tan 13" cot 13 tan 37° cot 37° (1)
=§fmm—a 58° - mrwﬂéa“y --Elmlﬂ" — 1A 37—

tan 139 fan 370

45" tan 53 tan 777

13" tan (90" - 13%) 1an37" tand00" — 377)

2 5
= (rosec 58% — F==
Z 5

e -

] 3
==1
Hence proved,




