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3w 9L COS O WY 3, . = tland.cot& = |
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) " tan26.tan (2n — 2)9 = tan29.1an (2ng ~29)
 fasin 9 .v .
b =tan 20 . tan (-_7— 20) &:~10
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e (MG COIE = — 0 1and = — @& cosa = tan2e. cotio
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cot(—=0) + cosecO  —cot O+ cosecH
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1+ 44T %4 3 (a) tan 105° (b) cosec 165°

(a) tan 105° = tan(60°+ 45°)

~ tan60” + tan 45° B \/§+]
I-tan60° tan45°  1-43.1
B (1++3)? =l+2\/§+3
CA-V3+a3)  1-3
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=-(3+2)

1(b) cosec 165° = cosec (90° + 73°)
=sec 75° = 1, = l
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|
cos45° c0s30° —sin45° sin30°
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PARNCRECHE
(a) cos 38°15" sin 68°15" —
c0s51°45sin21°45’
=c0s 38°15" sin 68°15" ~
cos (90°—-38°15") sin.(90°—
=c0s 38°15" sin 68°15" —
sin 38°15" cos 68°15°

38°15") = sin30°=%

68°15")

= sin ( 68°15'—

2(b) cos 69°22" cos 9°22" +
- cos 80°38" cos 20°38"
=C0s 69°22" cos 9°22" +
€08 (90°-9°22") cos (90°-
=C0s 69°22" cos 9°22"'+
sin 9°22" sin 69°22°

69°22")

= c0s (69°22'— 9°227) = cos 60° =%

FMIA,

3. L.H.S. =sin (25° + A) cos (25°- A) +
cos (25° + A) cos (115° - A)

= sin (25° + A) cos (25°- A) +
cos (25° + A) cos { 90°+ (25°— A)}

= sin (25° + A) cos (25° - A) -
cos (25°+ A) sin (25° - A)

=sin{ (25°+ A) - (25°- A)}

=sin (25°+ A -25°+ A)

=sin2A = R.H.S. (Proved)

4. T} A,

(a) LH.S.=sin Asin(B-C) +
sin B sin (C - A) + sin C sin (A - B)

=sin A (sinB cos C-sinCcos B ) +
sin B (sin C cos A —sin A cos C) +
sin C (sin A cos B - sin B cos A)

= sin A sin B cos C - sin A cos B sin C
+ cos A sin B sin C - sin A sin B cos C

+ sin A cos B sin C — cosA sinB sinC
=( = R.H.S. (Proved)

4(b) L.H.S. =sin (B + C) sjp B.o &
sin (C + A) sin (C - A) + 0y
sin (A + B) sin (A — B)

— §in?B — sin’C + sin?C - Sin
sin?A — sin’B

=0 =R.H.S. (Proved)

Ay

4(0) LHS. = sin(135° _ Ay4
| Cos (135°+A)
=sin{ 180° — (45° + A)} +

cos { 180°— (450 -y
=sin (45°+ A) — cos (45°- A)
='sin (45° + A) — cos { 900—(45‘0 s
=sin (45°+ A) — sin (45°+ A)
=0 =R.H.S. (Proved)

5. 899 ¥ q,
cos25° —sin 25°

A)

a) L.H.S.=
@) | c0s25% +sin 25°
... sin25°
) cos25°(1 05257 1—tan2s"
% 50 - _ 0
cos25°(1+ sin 2 0) | 1 —tan25
cos25 ;

tan45° — °
_ tan 5 0tan250 = tan(45°-25°)
1 +tan45" tan25

=tan20°= R.H.S. (proved)

5(b) L.H.S.= sin 75° +sin15°
sin75° —sin15°

_ sin(90% —15° )+sin15°
sin(90° —15%) —sin15°

0 m15 )
cosl5 (l+/

_ c0s15" +5in15° _ ‘____gi

in15° inlS’
sin cos15°(1 515)

cos15° —

_1+tan15° tan 45° + tan15°
1-tan15° 1—tan45°tan150
= tan (45°+ 15°) = tan60°=ﬁ

6. o 37 @,




m
A

| n_
: //tan( 20 5
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P 2 —tan—
,, | - tan 50 5

et

, ﬁﬂanf-=]—1‘anltanE

mn-z—%“anzt‘ﬂa” 2—7; tanlst- =1

A-B)=—tan(B-A)
=—tan{ (B-C) + (C - A)}
_ tan(B-C)+tan(C - 4)

| . R tan(B —C) tan(C — A)

:>tan(A—B)—1a11(A—B)la11(B—C)

@ (C-A)=—tan (B - C) —tan (C - A)

. tan(B - C) +tan (C — A)+ tan (A - B)

.~ =tan(B - C) tan(C - A) tan (A - B)

@ LHS. = 2sin (6 + X) sin (6 - 5)

(b) tan (

' . .
t -=2(sin6 cos I +sin= cos 6)
| : 4 4
. | T
(sin 6 cos T _sin= cos O)
4 4 .

. 1 1
=2(sin6.— + —=co0s 6)
V2o W2

(sine.—l— - —-]—cos@)

V2o 2
—n 1. | o o
A 5(sme + c0sO)(sin6 — cosO)

=sin’6 - cos?0 = R.H.S. (Proved)

"o o 1, 1.S.= 2sin (9+-§ ) sin(© - -})

= Ysin2 :
Asin  ~ gjp 2 L)
4

2 Sin(A+B) sin(A — B) = sin? A — sin” B ]

T Ysin2 g |

C*l e X z

e :)-):2511126)“1
*25in2 .

co 2O~ (sin2 o+ cos?6)
Sln"e

“c0s? @ =R.H.S. ( Proved)
.

shsten- VI B | | s

7(b) L.H.S.=tan(A + B) tan(A —B)
_ sin(A4 + B)sin(4 — B)

cos(A + B)cos(A — B)
_sin® A-sin® B
" cos® A—sin® B

tan(—} +0) - tan(g -0)

=R.H.S.

7.(c) L.H.S.= —
| vtan(-Z— +0)+ tan(z —0)

s s
. = e . —_e
sm(4 +0) ) sm(4 )

c:os(—;E +0) | cos(g— -0)

, sin(E + é) sin(E -0)
(—4 ——2

" 0) 'COS(E -0)
COS(Z + 4

T Vs 7 T
in(= —-0)- Z +0)sin(—-6
.sm(4 +0) cos(4 ) cos(4 ) (4 ) s

T V4
2 +0)cos(=-6
cos(4+ )cos(4 )

sin(—;i+ 0) cos(% _6)+ cos(%:—+ 0) sin(%—e) '

T V.4
—+0)cos(——-86
cos(4 ) os(4 )

. T T
.sm(Z+ 0 =5 +0) _ sin20

sinC+0+2-0) sins
4 4 2
=sin26 = R.H.S. (Proved)

8. (a)acos (x + a) = b cos (x — o) T S
@, (a + b) tan x = (a — b) cota [Gl.’0¢]

gl ¢ RS ®ItR, acos(x + &) = b cos(x- &)
= a (CoSs x cosa — Sin X Sino) |

= b(cos x cosa + sin x sinw)
= (a — b)cos x cosa = (a + b) sin x sinx

sinx _ cosa

=(a-b)

= (a+Db)

COoS X SiInao
. (a+b)tanx = (a - b)cota



b
8(b) asin(x+6)=bsin(x-0)TA
MM A, (a+b)tane+(a-b)tanx=0

SN 8 (RS ®ITR , a sin(x + 6) = bsin(x- 6)
= a (Sin x cose + sinéd cos x)
= b(sin x cos 6 — sin 6 cos x)

= (a-b) sinx cos © =— (a+b) sind cos x
= (a- b) siny _ (a+1b) sin®

COS X cos6
=(@-b)tanx =—(a + b)tano

(@ + b)tano+(a-b)tanx=0
8.(¢c) & (FNMF a qR B ¥B TR UL G IF

Reg FM @, tana : tan f=x: y |
. - x—-y .
M8 @, sin (a—B) = sin ©
X+ y
A 8§ MW WMR , 0= + 3 aR
tana : tanB=x:y
tana _ x tano +tanf3  x+y
tanB y tano —tanf . x—y
X+
= tano + tan3 = ) (tana — tanf3)
X—y
sina N sinB_ x+y sino - sinf
cosoe cosff x—y cosa cosf
sin o cos P+ sin fcosa 4
cosa cosf3
_ x+y sinacosP-sin Bcosa)
X=y cosocos 3
:>sm(a+/5)_ 5111(0(—/3)
X

B

: c+y .
= sing =212 sin(a — 3)
xX—y
. sin(a - B) = Y sin6
X+ y

8(d) tane + seco = = ] (S @,

sme——-,———'—
X +y

Bweq RS : SF g TN

gl : TRGT W, tand + seco = X
_ Yy

. 1 _x l+sin6\x

T cos® cosH Yy cos6 y

.2 2
1+2sin0+sin” 0 —L[W"TW
/— .
i cos” 6 ’ | aﬁ%']

’ ],+2sm6+sm 29 +c0s?0 2 +)7

12\\

]+ 2sin6 +sin’ 29—cos’0 x ~?
[ e~ ﬁm’“mq

1+2sin0+ (sin’ 0+cos’0) 2 +y2

T (1-cos 20)+2sinB+sin” 6 ﬁ
o 1+2sin6+1 :x2 +y?
o sin20+2sin0+sin’ 0 x’ —y?
2(1 + sin 0) =x2+y_2
= Jsin6(l+sin0) x? -y’
1 x2+y2
= — =— ;
sin@ x° -y
sine = = (Showed)
x°+y°
8(e) sin (A + B ) =n sin (A - B) @n#1
n-1 .
E A8 A, cot A = cotB

n+1 |
I 8 TMSAT ™R, sin (A + B)=n sin(A - B)
sin(A+ B) '

= — =
sin(4 — B)
= sin(4 + B) +sin(4-B) _n+1
sin(A+ B)—sin(4-B) n-1
[ care - R+ 1]
" 2sinAcos~B:n+1
2sinBcosd n=1
cotB n+1
j— =
cotd n-1
S Cot A= n_lcotB
’ n+ 1




(6+ a)“bsm(e +B)xm
_acoso —bcosf
| N@, ot 0= B —asino [5'oc]
B ¥ ST, sin(@+a)=b Sin(e + p)
6 cosa + sinar cose)
| ;sa(““ = b (sin@ cosf + sing3 COSO)
<ind COSa = b sin® cosf3
= b sinf3 oSO - a sina cosg
—bcosB) sine
= ( bsin3 — a sina) cosg
acoso —bcosf3

= (Showed)

hsinP—asino

()4 sin

(@ cosQA
2

(93]

. COI

yb) sin € =k €0s (6 — &) T e
1+ksina ’
c0t6=m [?a. 53]
o § (ST W, SINO =Kk cos(0 - o)
=sin € =k(cos © cos a — sin 6 sin o)
=sin & + k sin 6 sina = k cos® cosar
> (1 +ksin ot ) sin 6=k cosé cosa
_l+ksina _ cos6

~ keoso.  sin®
__l+ksina
Loote = ———
kcosa
Hejcota+cot B=a,tana+tan B=b
Rotf=6 WA MRS X, (a — b) tan6=a b
[01.°05,°55; F.%5; . ob|
& ¢ mey T
W+ cot = a---(1), tano + tanf3 = b--+(2)
Rat+g=g...... (3)

17 . 1
VT oy L =a

5 B+ an g
\
lan o tap [3

= h
’;:(\ =d = tanu tanf3 = —
E Zlan /)’ a

£ =
'YEa+ 3

=d

"“'N"'ia & o y ‘
NG = tan(o + )= tan o + tan 3

| —tan o tan 3

;=M-VI B el

S“(a~-b)tano=ab

9d) sin(a+0) 2sm([5-{~9)w,'m,am3
sin o sin f3 ’
@, cota—coto=2cotp [Z.752]
o - ' g sin(.a+0) _ 25m.([3+9)
sina sinf3

= sinf.sin(a + 6) = 2sinc.sin(3 + ©)
= (sino cosS + cosa sind) sinf3
= 2sina (sinf3 cos6 + sind cos/3)
= sino cose §inf3 + cosa sinBsin/3
= 2sina sinB cose + 2sina sind cos/3
= Ccosa SIn@sin3 — sina sin3 cos6
= 2sina sin® cos/3
4«9, sind sino sinB # 0 @R TSW  THD
SING sino sinf3 = S5l I SN AR,
cosa cosO 5 cosf3

sinat sinf sinf3
cot o - cot6 = 2cotf3
8 *wf®: rewr g |

sin(a +0)  2sin(B+0)
sin o sin[3
sin o cosB + cosasin O

sin ¢ sin O
_ 2(sinBcos6 + cos Bsin 0)
- sin3sin 0
cosb cosa _ . cosO cosp
+ b +

= — : : —=)

. sin®  sina sino  sinf

= cot0+cota=2 (cot®+ cotf)
cot o - cote = 2cotf3

10, (@A) A+ B+ C=ma®Rcos A=cos B
cosC @IS @, tan B tanC =2
[V .09, 03]
A ¢ RSl WITE
A+B+C=n @& cos A =cos B cos C



b8

L B+C=mn-A

=cos(B+C)=cos(ir—A)

= cos B cos C —sin B sin C =—cos A

= cos B cos C = sinB sinC = — cos B cosC

[ cosA = cosB cosC ]

= 2 cosB cosC = sinB sinC

sin BsinC

. cos BecosC
- tan B tan C =2 (Showed)

=2
A

10.(b) A+B=§mm=nem,

(1+tahA)(1+tanB)=2
4 3 (ST TR A+B=§

tan A+ tan B =1

1 -tan Atan B
= tanA +tanB = | — tanAtanB

= tanA + tanB + tanAtanB +1 =2

= 1(1 + tanA) + tanB(1 + tanA) =2

S (1 +tanA)(1 + tanB) =2 (Showed)

:‘>tan(A+B)=tan£:>

11.(a) sin a sin 8 — cos a cosB+1=0 T@=
T FRA, 1 +cotaxtan =0 [3.09]
A ¢ WS Wiy
sina Sinf3 - cosor cosf + | =0
= COSa cosf3 — sino sinf = 1
=cos(a+B)=1=cos(a+B)=cos(
ot+tB=0=B=-q
@47, LHS.=1+coto tan (- o)

= 1% (—tano)=1-1=0=RHS.
tan o
11.(b) tan B =2?masmy 1 ole
sin(a + y) ’
1 1 2
+ = A
tano  tany tanp

A 3 TR WIE , tang = 2SNAsiny

sin(a -+ v)

’

sinf3 _ 2sinasiny

cosfd  sin(u+y)

=» sinf3(sinocosy + sinycosa)

Bweg S : S 4G T

= 2sina cospg it
= sinasin/3 cosy + Cosa sing siny
= 2sina cosp3 sit
4fa, sinosin 3 sin y # 0 qgg By
sino sin B sin y @Sl O R Sy T3
EP_S__Y.+COSCL:20_OSB :
siny sin 3
= coty + cota =2 cotf3
B 2
i tany - tan 3

™

sin o

(Showed)

" tana

nsin o cos g,

11(c)t =
(c)tan B 1—nsin’ g Wimm@,

tan (a—-fB)=(1-n)tana

7Sin O COS O
ot 8 tan3 =

1-nsin’ o
i tan o —tan
a¥¥ , tan (o — B) = b
I+ tan o tan B
SINCL N Sin OLCOS &

__cosa  l—nsin?q
1+sinoc N sin o cos o

: =
cosa |—nsin” o

sin o : ncos? o
_cosa l—nsin?q
. 2
nsin‘ o
1+ -
l-nsin° o
.2 2
. l-nsin® o —ncos? o
= tan o ) X

l1-nsin’ o

. 2
I-nsin“a

1—nsinlo+nsin @
I —n(sin® o + cos® )
. 1 il
Stan (a—B) =(1 —n)tana  (Showe

\ 5)':
12(a) tang — tanf = x @R cotp — ol

= tano

1-.-}
@AM @, cot (a— B ) = —-+}—-
X !
0 ¢ e IR , tano — tanf3 =X aR
COIB ~ cota = y

1




==~ VI B

: ] , I ore
: 1 T + ¢ .2 . "
_',M,;+y tan o — tan 3 m = SIn"x+sin? y o+ 2sinxsin y=a?--- (1)
1 1 ' GR cos x + cos y=b
5 g + - 2
____!_____ ] COIB‘CO[Q = COS X - COS2 y+ 2COSXC05y=b2--- (2)
cotaw  cotf3 . (1) 8 (2) st wea =%,
_ cotacotP 3 1 (sin® x + cos? x) + (sin® y + cos y)+
cotB—cota  cotP—cotq 2(cos x cos y + sin x siny) = a® + b?
=cotacotB+lzcot(a_B) = 1+1+2cos(x—y)= a® +b>
cot B —cota | = 2{ 1+ cos (x — y)} = a® + b*

1
1 .1 => 202 2 S oY 22 2
; coi(a”5)=;+; (Showed) {2 cos S(@=y)}=a +b

.o |
o . = 4{1-sin* —(x-y)} = a® +b*
Xxsin )
b) tane =0 _ R tang=_25N0 2
L 1-xeme preer S DN
. sin“—(x—y)=4—a”~ +b
sin6 x 2
TEeA, ——=—. | |
sin @ Yy —, Sin2 _(x_ ),):_(4 _ aZ _bZ)
X sin ¢ 2 4
oM ¢ TASTl W’ , tanf = ——— ' ] | ST
l1—xcosq sm-i(x—y)zi—; 4—a” b

sin@  xsing@

13(b) cos (a = B)cosy=cos (a—y+ B)
Q& (RS @, cot a , cot y 9R cot B NS
ST T | |

cos@ 1-xcoso
= XCos 6 sin ¢ = sSin6 — x Sin 6 oS
= x(cos B sing+ sin 6 cos @) =sin 6

_ &5t 8 cos(a —3) cosy = cos (a — y+ B)
sin©

S xsin6+ ¢)=sin@ =>x= ——— | = cos(a—B)cosy—cos {(ax+B)—7v}=0
sin(0 + )
: ‘ .9 = cos(a ~8) cosy— { cos (o + fB) cosy+
R tan@ = ysin© _:>sm(p _ Y sin (o + 3) siny } =0

l-ycos® cose 1-ycosO

A0 . = {cos(a—B) —cos(a+ )} cosy
= ¥(sin 6 cos @+ sing cos ©) =SIMNQ .

—sin (o + 3) siny } =0

> y=_1109 — 2 sin o sin 3 cosy — (sin a cos B +
sin(0 + ) sin3 cos a ) siny=0
H"'ﬁ X 1 1 i 9 . . . .
fm -2 _ _ SIn 0 " sin(0 + @) e — 2 sin a SIin 3 COSY — sIn & €OS 3 siny
.)’ sin(0 + ) sin @ sm@ —sin3 cos a siny=10
SInB - AT
m = (Showed) — 2coty —cos3—cota=0

[ Bow ot sina sinf3 siny VR SM )
() siny + siny'z a @@ cosx + cosy = b | — coty —cos 3= cota~—coty

" 2 _p? — col o — coty = coty —cos 3
: m“"’@ bln-.(x y) = ;.]_ 4-a°—-b =» cot a — coty = coly /
: 2 s cota, coty AW COt/3 ™Y IR §F |

B
-3 Thayy g smx+ siny =




FBIY Qo7 A0
14. cotl65° gz 7= fA<fa <=1
THIR: cot] 65° = cot(90°+75°)

=—tan75° = — tan(30° + 45°)
tan 30° + tan 45°

1 - tan30° tan 45°

—]-+1

(®)

®)

R A U Y O LR CER)
LA (BenaBey
V3
_ 342341 263+ _
= ——\3+2) ®
15. 7 fAfa == -
(a) sin 76°40" cos 16°40" —

cos 73°20"sin 13°20’
=sin76°40 cos16°40 - cos(90°— 16°407)
sin (90°- 76°40" )
= sin 76°40°cos 16°40"'—
sin16°40 cos 76°40°
3
2

()

= sin (76°40" — 16°40" ) = sin60°= ®)

(b) cos 17°40" sin 77°40" +
cos 107°40° sin 12°20°

cos 17°40" sin 77°40" +
cos (90° + 17°407) sin(90°- 77°40")
= c0s17°40°sin77°40 -

—

17°40" ) = sin60°= g

= gin (77°40"— (3)
tan 68°35' — cot 66°25’
1 + tan 68°35' cot 66°25'
_ tan68"35’ —cot(90° —23%35")
1+ tan 68°35’ cot(90° —23°35)
_ tan68°35' — tan 2335’
"1+ tan 68°35' tan 23°35’

(©)

&)

:bﬂ'ﬂw

sin17°407cos77°40" ()

— tan(68°35' —23°35")
=tand5° = 1 (Ans.)

gt ¥,
16. cos (A—B)cos(A-C )+gm(/\
sin(A-C)~= cos (B-C) 3

L.H.S.= cos (A - B) cos (A - C) +
sin(A- B) sin(A - €)
=cos{ (A —B) - (A - C)}
=cos (A-B-AF C):COS(‘MC
= cos (B — C) = R.H.S. (Proveq)
cot(3A —B)cotB -1
" _cotB-cot(3A -B)

= —Cot 3A

cot(3A —B)cotB-1
—cotB—cot(3A-B)
cot(3A —B)cotB-1
—{cotB+cot(3A - B)}
cot(3A — B)cotB -1
 cotB+ cot(3A - B)
—cot(3A - B+ B)
—cot 3A
=R.H.S. (Proved)

L.H.S.=

2 2m

18. cos A + cos (:;—A) + cos(——3—+ A)
3

n

L.H.S. = cosA +cos(—— ~A)+ cos(— 3

I
= COSA + 2c0Ss l}— COSA

=COosA +2 .(- —)cosA

)P

= cosA — cosA =0 R H.S. (proved

0 0
coslS” +sinlS =ﬁ
cos15° —sin15°

Lps.= Sos15’ +sin15"

19

cos15° —sin15’

)

(;,.

()

=(

L 4A)

)

()

t)

e e




-V B obq

l+' sin15°
p 0
W 157 KA TR [ ~1an32° tan13°
| 50 ’ an32° + =1-t -
» co<13 (,03150) = 1an32° +tan13°= 1 - tan32° tanl3

. = o an32° +tan13° + tan32° tan13° =1 ()
an43 +tanl

5 tan(45° + [5°) (5| (¢) tan50° = tan 40°+ 2tan10°

- l:m4> "tan 15 il ; |

_ tan60° =V3 =RHS. (Proved) “lan 50° = tan (40° + 10°)
& =) tan 40° + tan10°
anl0

10 :-lﬂz-in-:—s-l}-]'lio= L At =1—tan400 tan10° e

** sin75" +sinl5" /3 = tan 50°— tan 50° tan 40° tan 10°
Sin75° —sin15° =and0eetanll

LHS= ——7— = tan50° - tan (90° — 40°) tan 40°

sin 75°% +sin15°

tan10° = tan 40° + tan10°
_ sin(90° =15°) —sin15° an an 40° + tanl

= tan 50° — cot 40° tan 40° tan 10°  (d)

sin(90° —15°) 4+ sin15° =tan 40° + tan 10°

_cos15° —sin15° = tan50° — tan10°=tan 40° + tan10°

" cos15° +sin15° )] - tan 50° = tan 40° + 2tan10° ()
cos15°(1— sinl5° ) 22. (a) tan (45° + A) tan (45°- A) =1

- 09815;’ et L.H.S. = tan (45° + A) tan (45°- A)
cos150(1+ 31> = tan (45° + A) tan{ 90°— (45° + A)}

cos15° = tan (45° + A) .cot (45° + A) (5)

_I-tanl5®  tan45° —tan15° = 1=R.H.S. (Proved) ®)
l+tan15° 1+ tan45° tan15% (b) cos *(A— B)—sin2(A+B )’= cos 2A

=taﬂ(45 o_- 150) ) cos 2B. |

] et L.H.S.= cos’(A - B) -
=an30° = = R.H.S. (proved) (v) cos'(A - B) - sin(A + B)

5 =cos{(A-B) + (A +B)}
Il (a) tan 5A tan 3A tan 2A = tan 5A - cos{(A-B)-(A +B)} ()
tan 3A - tan 2A =cos(A-B+A+B)cos(A-B-A-B)
% tan SA = tan (3A + 2A) | =cos2A‘cos(—2B).=4c052Acos2B =RHS.(®)
o 1 andA Htan2 A (5)' 23.(a) sin a = ksn.n (a+pB) @RS @,
1 -tan3A tan 2A : tan (a+pB)= il

'b’m“3A%'wn 2A = tan 5A - - cosP—k
tan 5A tan 3A tan 2A 1T 8 RS WMy, sina =k sin (« ¥ B)
“1anSA tan3 A tan2A = tanSA - = sina =k (sina cos + sinf cosa) ()
tan3A - tan2A - (O) | = sina =k sina cos3 + k sinf cosa
an 3¢ 4 tan 130 + an 32° tan 130 =1 |~ Sl kl‘si‘n"g B}=ksnp cosa
= tanq = ———— )

T tands© = an (3204 13°) I~ keosp

(h)




O
_ tanoa+tanf o)
a9, tan (o + 3 ) = (
1 — tan atan 3
ksin 3 sin 3
— l—=kcosp cosP
ksinf sinf

—l—kcosB cos B
k sin B cos B + sin B — k sin B cos B
(1 — kcos PB)cos B

I

EPSB—kCOSZB—kSiHZB
. (I= kcos B)cos B
_ sinf
cos B — k(cos® B+ sin? B) _
tan (a + f3) =—Sl—nﬁ— (Showed) (®)

b
(b) tan a = — T RS @,

a
acos©+bsino=+a’+b’cos(6-a).

ot 8 TasH Wmi,tana=—b—

a

a’ +b? cos (6 — )

b2
a’(1+—)cos (6~ a)
a

= av1+tan® o cos (6 — )
= avysec’ a cos (6 — a)

= agseca cos (6—Q)

a3,

a . ]
= (cos a cos 6 + sina Sind)
cosa

=g cos 6 + a sin 6 tan o

()

.. b
=acos6+asmnob.—
a

=acos 6+ bsino
acos® + bsind =va® + 5% cos (6-a) (5)

sinat b

faam *fS: iewl Oty tana == = g I

cosa a

R | | o

-

e sina. _ coso Vsin? o +cos’

b o Jbz ‘+‘(12 3 a” +b°

b

EEwa A : S AF TN

b= Va?+b? sina,a= m
qa« , acos &+ bsin®

2
COS & €O
m( se+smaslne) |

. acos B +bsing = Vd +p 05 (6

(Sh()wed)
24. (a) cosa + cosf3 = a 9R sing + Sln/3
<1 I8 @, ¢os (a — B)——(a2+b2\2) !
A ¢ ThsA W,Cosa+cosﬁ~a
— cos? o +cos’ B+2cosacosP = q? () .
R sina +sin 3=Db
= sin’ a+$in2 B+2sinasinB=5"... )
(1) 8 (2) Q@ T A,
(sin® oL+ cos? oc)+(sin2 B+cos’ B)+
2(0650( cosf3 + sina sinfB) = a* +p* |
— 1+1+2cos(a—PB)=a*+b* ¢
= 2cos(o—fB)= a*+b>—2 |

cos(a — B) :%(a2 +52— 2) (Showed) ¢

asin x + bsin y Sp—

acosx+bcosy H
asin(6-x)+bsin(6-y)=0 |
asinx +bsiny \
_ {
acosx+bcosy ¢

(A

(b) tan € =

A 8 TS WITR , tanb =

sin@ _ asinx+bsiny

cos® acosx+bcosy

= asmecosx+bsmecosy—
a sin x cos © + b cos O sinY
= a(sind cosx —sinxcos )t - !
b (sin 6 cos y—cosesmy) e
asin(6-x)+bsin(@-y)=
o oo

(C) tan /3 = —_— 1
5+ cos2a 1\

3tan (a—p3)=2tana. |
sin 20. ‘

i\
]

sin 20

At 8 tReA ©ITE , tanf =



2tan

= s it

-
|4 tan” &

2 ,1‘:’\ -~ 2 b
L, tand | —tan’ o () + ()
4 h R -“’““"“"’“5"“
1+ tan”
2tan o
T
| +tan” « 2tan o
s+5tan” ot l—tan" o 6442
e )
l+tan” o
tan o
PR A

- 3+ 2tan’ o
tan o — tan B
1 + tan o tan 3

s, 3tan (@ = B) =3 (%)

tan
tan o PV
_3 3+2tan”
g tan o
| + tan .

3+2tan? g

_ 3tana+2ta|130t—lana

3+ 2tan’ o + tan > o

=32tanon+2tan301
3+3tan’ a
_2tano(l+tan’ o)
7 3(1+tan’a)
» 3tan(a—fB)=2tan

2 tan o

(%)

25. (a) cos (a + fB) sin(y + ©) = cos(a — B)
sin (y- ©) T@ (A8 @, tan6 = tana tanf
tany

T ¢ TReR WE , cos(a + 3) sin(y + 6) =
cos(o — 3) sin(y — 6)
= %0s(u+B) sin(y - 6)
cos(e.~B)  sin(y + 0)
= 240 +B)+ cos(a—B) _ sin(y - 0) +sin(y +6)
0s(0 4 B) ~cos(cL~ ) sin(y~0)—sin(y +6)
= 20sacos  2sinycos ®)
“2sinasinB - 2sin0cosy

anotanfl  tano

* 105 = tany tang tany

(Showed) ()

$A- VI B

Ord
(b) (0 - ) swram

=v3 (cosp— cos 6)
8in30 + sin 3 ¢=0
&4 8 sine + sin(p=«/5(coscp- Cos 6)

sin @ + sing
™ TYe @,

2
= 2 snn-2—(0-+<p)cos%(8—(p)=
V3 { 25in%(0+<p)sin%(9—(9)} ()
= cos=(0-¢)= 3 sin=(0-0)
=D cot—;—(O—(p)= \/5=cot30°

-;-(o_m): 30", IR (0 - @ ) WM | (5)

= 0-¢ = 60°
94, sin 30 + sin 3¢

= 2sin%(0+(p)cos%(0—(p) ()
~ 2sin-;—(0 +®) cos%(60°)

= 2sin%(0+cp)cos90°
=25in—;—(0+(p)x0

sin30 +sin3¢p =0 (®)

’{W’iﬁﬂﬁﬁ:

26. A= cos (B —y) + cos (¥ — a) + cos(a — B)
, B=tan70 °

(a) EWT‘T F4 @, cos (%—a) cos (%_ B) -
sin(—g—a)sin(%—B)=sin(a+5)

ame : L.H. S.=cos(§—~a)cos(% -B) -

. e
sin(— - o) sin( — -
(3 ) (6 B)

= c08{ ( % - Q) '*‘(‘:::' - B)}



Odo

Twer T
=cos{ (3% 2) - (a+ B))

=cos {= — (o + )}
= sin (a + 3) = R.H.S. (Proved)
(b) &1t F7 ¥, B = tan20 ° + 2tan50°

[5."0¢; BI"S0,"5¢] -

T : B = tan70° = tan (50°+ 20°)

tan 50° + tan 20°

1-tan50° tan 20°

= tan70°-1an70° tan50° tan20°

~=tan50° + tan20°
= tan70° - tan(90°- 20°)tan50 °tan20°
. =tan50°+ tan20°

= tan 70° — cot 20° tan 50° tan 20°
=tan 50°+ tan 20°

= tan 70°—tan 50° = tan 50° + tan20°

=>tan’/(° =

= tan 70° = tan 20° + 2 tan 50°

B = tan 20° + 2 tan 50°

' (c)A=—% WE MRN8 @, X cosa = 0 @3e
Ssino =0
3

& - TS WR , A = —

3

=cos(B—y) + cos(y—a) + cos(a — B) = —

= 2(cosf3 cosy + sinf siny + cosy cosq +
siny sino + cosa cosf3 + sina sinf3) = -3
= 2(cosa cosf3 + cosB3 cosy + cosy cosp )
+ 2(sina sinf3 + sinf3 siny + siny sinQ)
+1+1+1=0
= 2(cosu cosf3 + cosf3 COsYy + COSYy cosa )
+ 2(sino sinf + sinf3 siny + siny sina)
+ (sin*a + cos’a) + (sin23 + Cos*B) +
(sin®y + cos?y) = )

: S A AN

={cos’a + cos’3 + cos?y + 2(cogy
cosf3 cosy + Cosy cosg )) +Q?°sf3»
sin®3 + sin®y + 2(sina sing S{szw
+ siny sina)} =0 Ing S,
=>(cos a+c0sB+cosy } + (sinact g,
. cosot+cosBHcosy =0 qz Uy
sina + sinf3 + siny =
[ 2% AR R TS . g e
RF T O N T | | #

Zcosa =0 aR Zsina=0
SR VI C

1. 93 A,

(a) sin 10° sin 30° sin 50° sin 70 <!
: , 16
L.H.S.= sin10°sin30°sin50°sin7(°
1 1
=sin10°, —.— 70° —50°) -
sin S {cos( )
cos(70° +50°)}

l sin10°(c0s20° cos120°)

=lsinlO°cos2O°——l-(—l
4 4 2

% %{sin(20°+ 10°) -
: 1 .50
sin(20°-10°)} + §s1n10
—1 . [e) ] . 1 . o |
==sin30° — —sinl10° + —sinl0 !
8 8 8

— e,— =

e R.H.S. (Proved)

=11
8 2
1

1(b) c0s20° cos40° cos60°¢0580°=ﬁ

L.H.S.= c0s20°c0s40°cos60° cos80
1 | ‘
= = {cos(40° + 20°) +
’ ' I el
~ s
cos(40°-20°)} E‘CO

_10°)

I 0
= 7 1c0s60°+ cos 20° }cos(90



