Class X Chapter 7 = Trigonometric Ratios of Complementary Angles

Maths
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Maths

_ tan st
~ tans2®
=1

[ tan (%0 - B) = cot 6]

YWithout using trigonometric tables, prove that;
(i) cos B1® —sin@"=0 (1} tan 71° - oot 19° =10
i) cosec 80" —soc 10P =0 () cosec’72" - tan'18" = 1
(v} cos*75" + cos?lE¥ = 1 {wi) B’6E" - corf24" =0
(wil) sin"468% + sinfd 2" = 1 (wiii) cos*57" - 5in*337 =0
(i) (3in 65" + cos25%) (sin 65° - cos257) =0
Saol;
(i) LHS = cos 81" - sin OF
= cos{ 9" - 9% - sin g°
= gin 9° — sin &°
=0
=RHS -
(i) LHS = tan 717 - cot 107 £ )
= tan (90° - 19") — cot 19° X &F X
= cot 15° — cot 18° N
=0 R O .\
= RHS ' AR\
(ili) LHS = cosec 807 - sec 107 Xy
= poset (907 <107 - sec 108 oo
= soc 10° <Sag 10°
=0 L
= RHS ‘ ;.'j d
(iv) LHS = cosec’ 72" - lan'18° x &
= cosec’(B0° - 1879 — an“18° o
= sec’18" - tan'18" &
25 o\
=RHS
(v} LHS = ¢cos*75" + cos’16°
= pos?(00" — 15") + cos?15"
= 5in*15” + cos*15”
=1
=RHS
(wi) LH5 = 66" - cot*24"
= tan?(00° - 24" - coef2q"
= cot*24° - coffzd’
=
= RHS
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(vii) LHS = 5in®487 + sin®42"
= sin*(90° — 42°) + sinf42"
= pos®d2® + sinf4Z®
=1
= RHS
(wiii) LH5 = cos®57 - 5in“33"
= pps’(90° - 33" - sin?33"
= sin33" - sin'33°
=
= RHS
{ix) LHS = {sin 65" 4 c0s25") (sin 65" - cos?s™)
= shn? 65 - cos’25"
= sin® (907 - 257) - cos? 250
= cos®25° - cnst25"”
=] X 9
= RHS &

Without using trigonometric tebles, prove that; S ;:Zz\
(i) 5in537cos370 + cos5sind 7" = 1 AN N\
(i) cos54"cos36" - sin54"ind6" =0 Kt M. FR
(1) 22c70%in20" + cos?0cosec 70" = 2 \ AT\
fiv) sin35"sin55" — poeds'eosG5” = 0 v ..
(v} (sin72" + coslA") (sin72" - os16") = 0 N
(vi} tan48” tand3" tand 2 tans T RS
Eﬂl‘.‘l|: ) \..,; ®
(i) LHS = sin5a%ns37° + £ossalking7® o>

= sin (80" - 377 cos37Y + cos(90% 37 sin 37°

= posd 7" cosdT” «sin 3T sin 3T,

= c0s?37° + sint3 e &

o AN

= RHS v
(if) LHS = cos547cos36" - sin54 sin36"

= oo (907 - 36%) cos36” - sin{B0° - 36") sin 36

= 5in36° cos36" - cos 367 sin 36°

=0

= RHS
(i) LHS = secT{sin(0” + cos20cosecT)”

= sec (907 — 207 sin20” + cos20° cosec (907 - 207)

- 1 i
= cosec20” e ,sec AP
=1+1
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4.

=7
= RHs
(iv} LHS = 2in35%in55" - cos35 cosss”
= 5in35" cos(90” - 55%) - cos 35 sin (907 - 557)
= 5in35” ¢os35" - cos 357 sin 35"
=0
= RHS
(W)} LHS = {(sinT2" + coslB") (sin72” - cos18h)
= (5in72" + cos18") fcos(90" — 72%) - cos 18"
= (5in72" + cos18™ (cos 167 - cos 187
= (sin72" + cos18%) (0)
= RHS
{wi) LHS = tand8” tan23" tand 2” tan& 7"
= cot{0" - 48") cot(007 - 23") tand?” tan6T
= cotd2” coth?” mnd2® fanG 7T

=—t %1 tand2® % tanb7"

T4 T gansre
=1
= RHS

Without using trigonometric tables, prove i
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=RHS

_ Toasss" 4 (ons T coses 20")
(v} LHS = A5im 350 F(tan 5% tan 257 e 450 tan 657 tan 85%)
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_5
=3
=1
=RHS
5. Prowe that:
(1) sin 8 cos(90” - B) = sin(80° - B) oz B =1
skn & Cosf

l:'"J cosfan®-8y  sindsif - G} =2
sim 6 oos(90” - Blcos8 | cosd sinf50" - §) simd _
(ikE) skn[a00= &) = Cos[90T - &) =1
cow| 0¥ = 8] s W07 = 7) Lan § tanian®— 45 _
ﬁ"-']- v e (0 = B abn (907= &) cot (Y= §] % ratd =2
E"'"} i T = i} 3 1+$|:-.|:-:-u'- i = B

Lasineld - @y cos{id- &) °
i) sec| 90" — #lciser #—tan(90"- #) oot @+ cor®25"+ cos¥6E" | T Q
3tan 277 tan 637 3
{viil) cof @ tan (907 - 0} - sec {807 — 0) cosec O + 3 @0 @ tan i8%= 2

Sol:

| N\ &
(i) LHS = sin 8 cos(90° — ) + sin(30" - B) cog | \’ {}2“
< y . \®
v N
N

=gin@zin® + cos@ cos@

= sin’8 + cos'd y &yt
=1
= RHS % % O
Hence proved, ‘&Q‘
() LHS = — S SN Al
cos( WG WIERENT-8) W
sin®  posd ) >
= s, cost &
gind  posd N

=1+1 ~ %Q

=2 %

=RHS

Hence proved,

.. _oun @ eonsfan®— @lene® | cosfain[un®— 3} wiad

(1) LHS = B — ) G| 900 — i)

_ wlii & Al A casd + LR e F sl

= cocd Eng

= sin'@ + cos"0

=1

= RHS

Hence prowved.
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_ |:|:|.||:':I-|:I-"- 8 ) sec[00"= 8} un & g 307 - i)
ﬂ""] LHS = cnged (N0F= 8 gin (uP= 85 oor (et = &) caL i

_sin® cosec #and | cotd

s BeCH CcosHtan g oTd

=1+1

=2

= RHS

Hence proved,

_ een(90= 8] jssindi" = 6]
(V) LHS = 1#EniInl= 41 2 COs{ant= g}
sing i+ensl
L+cosd simd

st L L0a E'::i

o T akn &
_ sin?8+i+ cos'Belcos

(l4+cos8 ] sim P
_ 142 engd

(v4cos 8 sin i
_  d4deod Y ¢ ‘%
= (i+cos8)sin @ W 3 *\\é
_ Zl+cosd) O
T (1+cosBsin @ %o
=0t s )

sio i 3 \\‘

=2 cosec @ y - \§~
=RHS @ &5t

Hence: proved. oF
Awnitee? — Alcuyec §- mn{w"-—ﬂ]ml;,y;,ﬁ':bhmr’m'
i) LHE %  AtanaT tan 6N
= mﬂrﬂn!fqﬁ' e 8 ErE Ji'ﬁ'l.zl:'il'ﬂ-u—A AT REY
5 S oan 2T kot - a3
PRToTL L WL Y .m-F@"-L cas i
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|.31m avCgaraTh QQ\
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:Etnni'."" . V:)
=5
= RHS
(wil) LHS = cot B tan (90" — 8) — sec (90" — B) cosec B+ 43 tan 12%1an 607 tan 78°

= cot f§ oot f - cosec B casee § + /3 1an 129 3 » ot (B0° - 7@
= pol’s — mmninﬂtanu“mtu“

=.1+3xtan 12% x
=-1+3

=2

= RHS

tan !I'!"
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Without using trigonometric (2bles, prove that:
(i} tan 5° tan 25" tan 30° tan 65" 1an B5%=1
(i) eot 129 cot 38° cot 52° cot 60° cot ‘ra"=%

(iii) cos 15" cos 357 cosec 55" cos B0° cosec T5° =
(iv) cos 1° -::ns 2 oos 3% _cos 180%=0

sim 1.':I' EI:II il
I:'u"} {l:-u:d:l"' sln -'-l-'.l':'} 2

Sals
(i) LHS = tan 5" tan 257 1an 30 tan 65" tan as“
= tan (907 - 857) tan (90° - EE"}:-:—_:-: :

e G0 oot gLt

[N

1 1
cot6if corAsY h R

rt::-iEE‘:'tntﬁE“:
:LGHs }
[in LI:IS ot 12° cot 387 cot 52° oo 60¢ cot 78" .@‘z
= tan{ 90° — 12" = an{a0® - EE"}xcnrﬁz"xagﬂmﬂﬂP .3’ Q

v e

=mxmn?3“a<mn52°xnm52°xmt?ﬁ% ¥ N

s
‘0

I. N '. 3 ‘{"“
= = - =
-5 % tan 787 x tan 52° x m“n = A\®
1 8 <
R $n
\ x Cd
=RHS RN

(iil) LH5 = cd8 157 ¢os 35" gosec 55'“ msﬁﬂ'}cm 75"
= cos (90° - 757) cos (80°-557) —— x Lgt—“n;ﬂ

1 i 1 /3 ?
= 4 o "4
= sinT5" sln 557 e o - = =\

.
’0

--'HHE- ,.\
U'-’] LHS = cos 1" cos 27 cos 3'1';~L\~ £os 180"
—msl‘:'v{ncsz"xcnsa"x ’ e pos B0 L owens LBOF

=008 1% w cos 20 » 005 3%, x 0 x .. xcos 1807
=0
= RHS

_ femas . rrosan
(VhLHS = n'i'j * Lo

T e Tl 2+ [ casd 1" :|
cos41" cos{ s — aqytys

= [ms~11"}2+ [l::lsi-l"}I
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=1+1

=2

= RHE

Disclaimer: The BRHS of (v} gihven in texibook i= incorrect There should be 2 instead 1
The same hes been corrected in the solution here.

1. Prove that:
(1) sln (70" + @) — cos(20% - @) =0
(i) tan (55" - 9) - cot(35"+ ) = O
(iii) cosec (677 + @) —sec (207 -8) = 0
(iv) cosec {B5° + f) — sec {257 — 0) — tan (55" — ) + cot (3537 + 03 =0
(v} sin {S0° + &) - cos (407 - 4) + tan 17 tan 10" tan B0 tan 8%'= 1
sol;

(i) LHS =gin (707 + B8) - cos (207 - @)
= sin {007 — {207 - @)} - cos (20" - B)
= cos (20" - 8) — cos (207 - 8)
=0 N\
= RHE » @
(i) LHS = tan (55" - @) - cot (35° +@) t W
= tan {%0° — (35" + 8)] - cor (35" + @) 32
= cot (35" + &) ~cot (357 + @)
=0
= RHS N
(i) LHS = cosec (677 + ) sec (227 8)
= cosec {907 - (23" - B)) m{w -8
= soc (237 - B) - sec {(FA.9°0)
=0
=RHS
(iv) LHS = cosec (85" + @) —zac (25" — ) — tan {55 — B} + ¢ot {357 = @)
= posec {907 — (257 — #)} - sac (257 - ) — tan (557 - &) « cot {907 - (55" - &)}
= 56C {257 — 0 — 58 (257 — A1) — tan (55" — ) + an (557 - 0)
=0
= RHS
(v} LHS = sin {50° + @) - cos (407 - i) + tan 1" tan 10° tan 80" tan BO°
= 5in §907 - (407 - 1)} - cos (40° - 0) + {tan 1° tan (80" - 1M} ftan 107 tan (907 - 100}
= 05 (40° — 0) — cos (40° — @) + (tan 1° cot 1% (tan 107 cot 107)

R
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={rc-:1.':' :-c{-:l-t]':':]{lznllil” 2 I::ntm':l

=1=1
=1
= RHS

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

and 45%

{1} sin 67" + cos 75°

{if) cot 65" + tan 49"

(iii) sec 787 & cosec 567

(iv) cosec 547 + sin 72°

Sl

(i} sin 67 + cos 757
= cos (907 — &77) + sin (907 - T5%)
= o8 237 # sin 157 S

(i) cot 65" + tan 49° PRAY N
= ros (90" - 65%) + cot (90° - 499 £ Y
= tos 257 + cot 41" N\

(i) sec TR + cosec 567 & QY %
= sec {907 - 127 + cosec (907 - 34%) L R’ 07
= posae 127 + sec 34° O 4

fiv) cosec 54° + =in 72¢ Wl
:mfﬂﬂr.ﬁdﬂ}h}nﬁ{m“f 'lrz':'} ..\\'\”

= sec 36" + cos 18° walJ

9. IFA, 18, C are the angles of 8 BABC, grve that tan (22) = cot 2
Sal: &
In AABC, ‘
A+B+C=180° CaV
= A+C=180"-R SRR [}
Mow,

— gar {24
LHS-tam{ : }

=tan () Using (7]
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10.

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

Wa Ninsg,

cios 28 = sin 48

= sin (90" - 20) = sin 40

Comparing both sides, we get

80" - 20 = 40

= 20+ 40 = 9ff

= Bf = 90°

:B:%
Colk=15"

Hence, the value of 0 s 15°

lfse::EA=u:man:[.ﬂ-.—42“],'nmr32.ﬂ|.i$ma.cuteangr-a,finuﬂmu:awgf.g..
5ol NN
We heve, M &
sec 24, = cosec (A - 427 Vs ..

= cosec (90° - 24) = cosec (A - 427 % b
Comparing bath sides, we get / V& f:.'
og° - A=A 420 v | o
= 24+ A= 80 e a2 AN

= 3A =132

132¢

== A= — D
Iﬁ' ] Y&y
3

-:- A = qql:l ) /5\.’:.’
Hence, the value of A s 44" A%
It sindA = cos (A - 267, -:&gji‘a.ﬂ. ks an acute angle, find the value af A,
sol;

sindA, = cos (A — 267)

= o5 (90° - 3A)=cos (A - 26%) [+ sint=cos (907 - 8]

= O0° - 34 = A - 26"

= 116%=4A

116"
=-_.|5._:TE'=
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13.

If tan2A = cot (A - 12"), where 24 is &n acute angle, find the vales of A,
sol:

tan2A = ool (A - 12
= cot (907 - ZA) = cot (A - 12%) [ tan B = cot (207 - B)]
= (90" — 24) = (A - 129
= 102¥ = 3A
_ 12" _
A=

If sac 4A = cosec (A — 15); where 44 is an acute angle, find the value of A

S0l

secdd, = cosec (A — 159)

= cosed (90° — 4A) = cosec (A — 157 [ sec § = cosen,(90%48))

= (907 - 44) = (A - 15%) - _

= 105" = 5A o NK.Y
1nse b v D

a +4 {
Jﬁ' T e— T llu ’, N y ::o
5 3 ¢ &
.

Without uging trigonametric tables, e-.lalualmj'ﬁljnudng
Sol; .

—cuaen*EE“——;ntEE“mﬂz‘:'—-mm"tana?ﬂwdﬁ”tanﬁftan??’-'

=4 I:Eq:-s-ec' 5" — got 58Ytan 329 — -mnaauim {90° - 13" tan37" tanfol® - 379
{tan 45" X \..

=4 Ecn-seu:3 58" — cot 58%pan{90° < sﬁa“ 1} tan 13% ot 13“1;1 37 cot 37 (1)
=u[mm- 587 = :n-tEE"trmSEi"‘}--rmlE” Ty B

tam t.i"' tamn 3.'.""
& _ Zrgl
=% [rn:.‘m: i) cot* 58 J‘ﬁ e
- .‘,0,
PR \

| k|
==1
Hence proved.

—




