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U9 1. A ABC W, fSTHaRT hIUT B UHERIUTE, AB = 24T 3R BC = 79t &\ fr=fataa s aer qma
it :
(1) sin A, cos A (ii) sin C, cos C
T : THHT A ABC s f5&d £ B= 90° @
qel, UEATIRY Y9I ¥,

2 2 v C
AC? = AB? + BC
AC? = (24)% +(7)2 = 576+ 49 = 625
AC = /625 = 25 T E
[ AB=%4©M’I qam BC =7 THY "
LAREHE G po 7 A
i) IR A ABCH, in A= = R B
(i) sin - a0 s 24 Iy
£ A T SER ST
C‘Fﬁ'( cos A= =£=%
Gl AC 25
. 7 24
d: sin A= — G CoOsA=— I
25 - 25
' £ C & THE
e (ii) &I A ABC H, sinC= o =j—lg=§—§
£ C o YR g1
3R cos C = =B—C=l
Ht AC 25
. 24 7
d: sinC=— G cosC=— I
25 25
%9 2. fo ®, tan P - cot R ST 6T HId Shifwq) b
T . TEEIT A PQR H,
PQ? + QR? = PR? (TEYTIRE THT W)
> (12)%2 + QR? = 13)2
- QR = (13)% — (12)% = 169 — 144 = 25 % %
> QR =54t ¢ 2
£ P =t GH@ ST o
tan P = =
2 SR =T o <
QR 5
tan P= —=

PQ 12
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T m e 10
L RH SERGT op 5

cot R = =——=—
L REEHE g PQ 12
cotR=£
12
m:tanP—cotR=£—£=0
12 12

uﬁ3.€rFq'sinA=Z,a‘rcosAaﬁTtanAaarmvﬁwmaﬁml
el : T @, et wwenior st

sinA=§
4
L A D TG S
=§ = B7C=§=k(‘q'[:n)
0} 4 AC 4
BC=3Fk A AC=4kFk
HHRT A ABC ¥, AB? + BC? = AC?

AB? + (3 k)% = (4 k)2

AB% + 9 k2 = 16 2 => AB? =
> AB= kAT

L AR ER N AB f, 7 7

ot AC T4k 4
LARTHE T BC 3, 3
L A @R q1 AB kN1 T

cos A=

tan A=

A cosA=\Z7F|'21TtanA=3

NG|
U9 4. AT 15 cot A = 8 & T sin A 3R sec A T UM AT HiTT)

8
Wtﬁtﬂ%\, 15cot A= 8 > cotA=1

7k?

15
L A SHERX ST AB g
= — =k (9r)
£ AW EHE g1 BC 15
AB= 8k T AC =15k V&l k & & 2|
TSI s ABC ¥,
AC? = AB? + BC? (arzgTIRE g w) A

=(8k% +(15 k)2 =64 k% + 225 k2 = 289 k2
AC? = 289 k?
AC =289 k? = 17 k 5TE
LAF TG po 15k

sin A= —

F0f T AC 17k

1
sin A= 15
17

4k

3k

(TEETIRE YT W)

8 kM

—
%2
o
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i AC 1Tk
qadan sec A= = =_——
L AF R s AB 8k
secA=1—,7
8
3F|T‘f:sinA=E?|'€|T5e0A=E I
17 8
uﬁ5.w&sece=i—2€raﬁmmﬁﬁaﬁwh?ﬁwa3mvﬁmmaﬁml
nue : -’ ec(9—E
AT C
Equi _E
U1 O S SER qo 12
AC 13 13k
= P k(A
AB ™ 12 (A1)
AC=13k, AB=12F
qe, HHSIUT A ABC ¥, )
AB? + BC? = AC? (reemiE wig @) A ok °
> (12 k)% + BC? = (13 k)
> BC? = (13 k)2 — (12 k) = 169 k2 — 144 k= 25 k*

BC=+25k2=5Fk
HOT 9 TG M BC 5,

aa» Sin9= a;-u-fAC =13k = Sln@:%,
) HOT O H SER M AB 19, | )12
cos 0 = = cos ==
F0 AC 13k 13’
HOT 9 H FHE N BC 54 5
tan 0 = = " tan = —;
HOT O H ER g AB 12k 12

FHOT O H SER SN AB 191

to= -
“ 0T 9 H TG 1 BC 5k

12
cot = —;
5

e . w9 AC 13 & ) L1

cosec 0 = = cosec 6 = —

0T O T TG 1 BC - 5k

3d: sin6=£; COSG=172; tan0=i;

13 13 12
cot@zg T cosecng I

9T 6. AT £ ATAT £ B <TTHIUT & 34 cos A = cos B & 4t fe@mzu f :

LA=/B B

T : WE BIYS ABC # £ C W10 B
o, £ AT £ B AR B
cos A= cos B

£ AT ER S AC £ B = 38R 41 BC
0 AB - 0 AB
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- AC_ BC

AB~ AB

- AC= BC
A ACB¥, AC= BC .. A ACB WHgaTg

LA=/.B Proved.

_ (1+ sin 0) (1— sin 0)
U9 7. A cot 6 = ?ﬁ() (15 005 0) (1= cos 0)’( ii) cot? 6 T U feRTieTT

C
%T'T:'.'ﬁ'&ﬂ%, cot0=g
Weﬁaﬂﬁmgsn_AB_7
= —_—— == X
FIU 9 H HHE g BC 8 z %
>
Ty > x=Tk LBl y=8k
y 8 5 90+
Td, FHSR st ABC ¥, 91 &0t AC = 2 A x=7k B
> 22=x2+y2=(TR2 +(8k)?% = 49 k> + 64 k>
2=113%2
> F z= k113
. HIV 9 H THE N1 BC vy 8k . 8
sin 6 = = =< = > sin 0 = ——
ot AC z k4113 J113
3R cos O = W@‘?ﬁ?’ﬂmﬂm L 2 g Tk > cos@-i
ol T AC z ER4113 V113
ol
o (i) (1+ ain 6) (1 - s 13 [sin 6 3R cos 6 % T W@ W]

(14 cos 0) (1— cos 6) (1+ 7 )(1 7 )
V113 V113

e,

- L (T3 (a+b)(@—b)=a® — b2 A
2 _ (L7

64 (113 — 64) 49

113 _ 113 _ 113 _ 49 113 _ 49
49 (113-49 64 113" 64 64
113 113 113
1+ si 1- si
: (1+ sin 0) ( SIHB)EFI‘ =£ e
(1+ cos0) (1— cos6) 64
2
9 2 7) 49
t“ 6= [cot 0]° = =—
e (ii) co [cot 6] (8 64

4
T cot® ¢ I = 6—2 ST
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2
-t A .
~—tan & cos? A — sin? A%EIT?BCTI

. 1
U9 8. AT 3 cot A = 4, A WISl HITAT feh 5
1+ tan® A

th%,3cotA=4 => COtA:%
£ AW MER 9GS (AC) 4

= = —
LA §HE 1 (BC) 3
AC 4 90°
aGfe AC=4Fk 3R BC=3ked
THHIUT A ACB H, AB? = BC? + cA? (TS T 9)
=(3k)% + (4k)% = 9k® + 16k% = 25>
- AB= 5k
- tanAzLA“elﬁﬂtﬂ'@ﬁﬁT(BC)zik=§
L Ah SER 41 (AC) 4k 4
COSAzLAEIﬁ?FIT%TI'{ﬂGT(AC)zikziL
% (AB) 5k 5
. £ A HHE ST (BC) 3 3
sin A= = D>
U (AB) 5k 5
3\? 9 7
l1-tan?4 *7\2) 1775 T8 7 16 7
, | _l6_16_7,16_7

1+tan® A4 _ (32 ,, 9 25 16" 25 25
Lo g 16 16
1—tan2A_ 7

— TR (1)
1+tan®A 25

2 2
3, cos? A— sin? A=(4) —(8) =E—ﬁ=l
5 5 25 25 25
cos? A—sin? A= T ...(2)
25
1- tan® A
9, T (1) T (2) B, an:coszA—sinzA‘él I
1+ tan“ A
. 1
9 9. Bt ABC W, fSehT sh1or B HRIUTE, AfG tan A = ﬁ,aﬁﬁwl%ﬁaﬁ%mmaﬁmz
(i) sin A cosC + cos Asin C C
(ii) cos A cosC — sin A sin C
Tl : foan €, U9 A ABC ® £ B= 90°
LiaS LA+.LC=90° @9 £ A7 £ C AR B
adn tanA=AAE'ﬁ ! HGH:L
£ AR STER 951 /3 90°
R BC 1 A g

AB~ J3
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BC 1 . .
@_ﬁ_kmk@mw%
- BC=k a0 AB=+/3k
qd, THHT S ABC #,

AC? = AB? + BC? (TR THT )
=3 RZ+ (R =3k + k% =4k%= (2 k>
AC=2Fk
, LAREHE YT BC k1 . 1
qdl, sin A= w —TC—Tk—E = SlnA—E,
LAFRI SR ST AB 3k 3 J3
OSA= T TACT 2k 2 = cos A=
LCHREHE ST AB 3k /3 J3
3ﬁT in C= = —= = — inC=—;
sin — Y 5 => sin g
LCHSMER YT BC k1
cos C= EFU'E —Tc—ﬁ—é = COSC—E,
° (i)sinAcosC+cosAsinC=lxl+ﬁx§=l+§=il:1
2 2 2 2 4 4 4
sinAcosC+cosAsinC=1 I
o (ii) cosAcosC—sinAsinCzﬁxl—lx—Szﬁ—£=0
2 % YA 2 202 22
cosAcosC—-sinAsinC=0 I

Y97 10. A PQR ¥, TEaRT hIUT Q HHIUTE, PR + QR = 259t 3 PQ = 594t ¢l sin P, cos P
3T tan P & UM AT Sifeq)

ool fGa &, R A PQR B, Q= 90° R

PQ? + QR? = PR? (IBINIRE 59T H)

> (5)%2 + QR? = PR? (- PQ= 53

> 25= PR? — QR?

> 25=(PR+QR)(PR— QR) [+ a?— b2 =(a+b)(a— b))

- 25= 25 (PR — QR) (- PR+ QR= 25 fem ?)

el PR- QR=1 (1)

3R PR+ QR=25 (2

THHTT (1) & (2) T e |, 2PR = 26 a1 PR = 13 9@
TEHEHTT (2) F H (1) M W, 2QR = 24 1 QR = 12 T

THEFUT A PQR ¥, pL_ g
Gin P _LPH THE Y QR _ 12
ot PR 13
cos P =4P6ﬁaﬂm‘<‘gm=};@=3
Ff PR 13

APﬁww_@_g

LPH IER G PQ 5

12 12
Ad:sin P= —, cosP=i qaqm tan P= — I
13 13 5

adn tan P
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W 11. SATRT for Freafafiad e St € AT 316 ST |ied 7o 3w At i st
(i) tan A T W Ha 1 & & ST 8

(ii)WA%Wm%fwzsecA=%2

(iii) cos A, HIUT A & cosecant WW@WWW%I
(iv) cot A, cot 3T A T U EIeT &

(v)m?ﬁaﬁwea—?msin0=g

£ ASH THE 9IS

L A Y SER G

tan A 1 9 1 9 %9 qft 81 Wehell © T £ A 1 GEE ST, £ A I STER G H S BN g T

Hed BT STEYd S Tl 2l

3Td: o “tan A A T3 1 T F9 a1 2 1 2| I
0

L A Th SER Sl

WW%WS&A:%

forger amer @ T foRe £ A % forg wmepior f19 & %ol 3 £ A % STeR 1 S/ 12 : 5 2l 2

T UET T B eI T R
aﬁzmm“@mAé;Wm%%msecA=l—52”mél I

T () tan A =

@ (ii) ' sec A=

o (iii) -~ cos A I A i cosine %1 H&T@ &Y Bl © Selfeh cosecant A &l Qﬁ%cosecA;

37: e g3m o e 2| I
o (ivicot AFT 3 L A cotangentﬁ%l

T B9 F cot 1 HIE A B Tal 81 34 cot A, cot AN A T UMEA Hely Tel B

a7d: o 3T o T 2| I
o (v) freht Tu=vl fys & o7 9 & fow

?Jlﬁ{sin0=§ﬁéwair9f%\fm"0‘oﬁﬂtﬂ'@[HTTITSﬁ'{WWW4:3%I

T 0T, FERIOT B S w1 9o Bl R
37d: e T e T 2 I

TecTdctt 8.2

vy 1. Fr=feafea & w et
(i) sin 60° cos 30° + sin 30° cos 60°
(ii) 2 tan? 45° + cos? 30° — sin 2 60°
cos 45°
(iii)
sec 30°+ cosec 30°
sin 30°+ tan 45°— cosec 60°
sec 30°+ cos 60°+ cot 45°

5 0052 60°+ 4 sec2 30°— tan2 45°
sin2 30°+ cos? 30°

(iv)

™)
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& : (i) sin 60° cos 30° + sin 30° cos 60°

J3 3 1 1 + sin 60° = cos 30°=
=|—X-—|+|=x=
(2 2) (2 2) .
sin 30° = cos 60° =
_3,1_4_
4 4 4
3d: sin 60° cos 30° + sin 30° cos 60° =1
e (ii) 2 tan? 45° + cos? 30° — sin? 60°
1
9 2 ocos 45° = —
:2x(1)2+(§) —(‘f) V2
dl cosec 30° = 2, sec30°=
—@xn+o-3og
4 4
31 2 tan? 45° + cos? 30° — sin? 60° =
1 1
== . cos 45°= —, sec30°=
o (i) cos 45° . J2
sec 30°+ cosec 30° i+g . 3
J3 1 qdl cosec 30 =
1
__Y2 _ 1. _¥3 _ 3
24243 V2 24243 V2x2(3+1)
NE)
N\l ) 1 £ 2 |7 SEEEE
2J2(3+1) 2(6++2) 2(G6++2) |\V6-2
V3(6-+2) J18-6

T 28)? - (2] 2(6-2)

3«/5—\@:3\@—«@

[+ (a+b)(a—b)=a?

2% 4 8
) cos 45° _ 3J2 - J6
" sec 30° + cosec 30° 8
1 2
. S41- =
o (iv) o2 30°+ tan 45°— cosec 60° 2 J3
sec 30°+ cos 60°+ cot 45° 2 1
—+=+1
Js 2
. tan 45° = cot 45° =1, sin 30° = cos 60°
qAl cosec 60° = sec 30° =
J3+243-4
~ 243 _3+243-4 243
4+/3+24/3 243 J3+2J3+4

243

3

2
1
2

i

2
V3

ol

| =

a“\"m
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_V3+243-4_343-4_343-4 3V3-4
J3+243+4 3J3+4 3J3+4 33-14
Z[Hamﬁﬁa%ﬁ@ﬁﬁwwﬁm]
1;3{3{; _4<)4>2 [+ (@+b)(@=b)=a’-b"]
(332 + (9% - 2x4x 343
27— 16

[ (a—b)*=a”+b* - 2abd]
_27+16— 2443  43-2443

11 11
sin 30° + tan 45° — cosec 60° 43— 24 /3
3 = I
sec 30° + cos 60° + cot 45° 11
2 2
1 2
5 % () }+ [4>< () ]— (1)?
5 cosz 60°+ 4 sec2 30°— tan2 45° l 2 V3
e (V) . 9 2 = 2
sin“ 30°+ cos® 30° 1\2 (43
=+
) 13
1 2
sin 30° = cos 60° = —, sec 30°= —
2 V3
3
cos 30° = \/27 qql tan 45°=1
5 16 15+ 64— 12 67
— + — - . = & R
1
1,3 1+3 1 12
4y g4 4
5 cos® 60° + 4 sec? 30° — tan? 45° 67
3d: 3 3 == 3458
sin® 30° + cos® 30° 12
79T 2. T faehew T i st faerew ot sitferer i
2 tan 30°
1)) —mMmMmM8M =
1+ tan? 30°
(a) sin 60° (b) cos 60° (c) tan 60° (d) sin 30°.
... 1— tan? 45°
(i1) PR T
1+ tan” 45°
(a) tan 90° (b) 1 (c) sin 45° (d) 0.
(iii) sin 2 A = 2 sin A 99 AT BT §, Taleh A SR :
(a) 0° (b) 30° (c) 45° (d) 60°.
. 2 tan 30°
(iv) ————— TR E :
1- tan” 30°
(a) cos 60° (b) sin 60° (c) tan 60° (d) sin 30°.
1
2X —
2 tan 30° J3 { tan300_1}
NE]

1 =
1+ tan? 30 ) (1)2
V3
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2 2
_ V3 _3_2 3_2 3x43 el
_1+l_é_\/§x4_\@x . (- 3=+/3x+/3)
3 3
= Y3 _ Gin 60°
2
ara: ferhed (a) Tl 2 I

1-tan? 45°  1—(1)%

e (ii 3 = 3 [+ tan 45°=1]
1+ tan®45° 1+(1)
1-1
1+1 2
ara: forred (d) w2 21 IW
@ (iii)sin2A=2sin A
afc A= 0°, q sin 24=sin2X 0°=sin 0°=0
3N 2sin A=2sin0°=2x0=0
37a: faehed (a) T 2
2 tan 30° ZX% 1
an
o (iv) = { tan 30° = }
1— tan? 30° { (1)2 NE)
3
2 2
_ N3 _3_2 3_
~ 12 Bt
SN
= tan 60° (/3 = tan 60°)
a1a: frhed (c) Tet 2l IW
W3.€|'|=c{tan(A+B)=\/§3ﬁ'{‘tan(A—B)=%;0°<A+Bs90°;A>B?ﬁA3ﬁTBEFr‘Hﬁ
T SR
Tor: fem g, tan(A+ B) =43
a0 tan (A+ B)=tan 60° = A+ B= 60° (1)
1
qadn tan(A— B) = —
( )\@
a0 tan(A— B)=tan 30° = A-— B= 30° ..(2)
THETT (1) 9 (2) B e I, 2A=90° => A=45°
THHIOT (1) HH (2) Fl L—H KV, 2B=30° = B=15
oTa: A= 45°qAT B = 15° I

U9 4. I3 foh Frafafaa § siF-a G € a7 310 §1 U Higd 310 3T i ¥ wifsu)
(i) sin (A + B) = sin A + sin B.

(i) 6 & gfg Y & | sin 0 & A | «ft ghig gt 21

(iii) 0 ¥ gfg 2 & WA cos 0 & A § ot ghig Tt 21

(iv) 6 o | AT 9T sin 6 = cos 0

v) A= 0° WX cot A TfteTiira =&t &1
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gA: () A TR A=30° q B= 30°

a sin (A + B) = sin (30° 4+ 30°) = sin 60° = ‘f
sin A+ sin B= sin 30° + sin 30°=%+%= 1
sin (A+ B)# sin A+ sin B
1a: oo T e T B I
1 1
(ii) - sin 0°= 0, sin 30°= —, sin 45°= —, sin 60° = ﬁ qar sin 90°=1
2 J2 2
0 1 A g W sin O 1 TF f Tgd € Weg T8 6 = 90° T & T €, I A
ara: fen T S e B I
3 1 1
(iii) - cos 0°=1 R cos 30° = £, cos 45°=—, cos60°=—, ¢cos90°=0
2 J2 2
T ® T 6 &1 99 g7 W cos 0 | g TEI Bl
ara: fean T e 3T 2 I
(iv) - sin 0 = cos 0
sin 6
= => tan =1 => 6= 45°
cos 0
6% TR A & AT sin 0 # cos 6
ara: T T e 3T B I
(v) B s & fafi= aHi & forg denfera TRl 1 <@ ¥ T © 7 cot A = aifuiia
A=0"W cotAQﬁﬂTﬁﬁqﬁ%I
a1a: fean o oA W B I
Vesiidett 8.3
s e S
¥ 1. Frefafaa @ am frearfa
) sin 18° (i) tan 26°
i il) ————
cos 72° cot 64°
(iii) cos 48° — sin 42° (iv) cosec 31°— sec 59°
' : (1) - sin 18° = sin (90° — 72°)
= sin (90° — A) [ 71 foh 72°= A]
=cos A [+ sin (90° — A) = cos A]
= cos 72° [ A=172°]
sin 18° = cos 72°
sin 18°
—=1 [ 70T 3 &IT=IC0T E1 |
cos 72
sin 18°
3d: hITAN =1 I
cos 72°
e (ii) -+ tan 26° = tan (90° — 64°)
= tan (90° — A) [\ R 64°= A]
=cot A [ tan (90° — A) = cot A]

= cot 64°

[+ A= 649



12 7O = H&T10

=

=

LR 2

tan 26° = cot 64°
tan 26°

=1 [ T[0T <k &TT=RT BT |
cot 64°
tan 26°
————h[HFA=1 ST
cot 64°
(iii) cos 48° — sin 42° = cos (90° — 42°) — sin 42°
= cos (90° — A) — sin 42° [\ fh A= 42°]
= sin A — sin 42° [ cos (90° — A)= sin A]
= sin 42° — sin 42° [ A= 42°]
=0
3Ad: cos 48° — sin 42°= 0 3T
(iv) cosec 31° — sec 59° = cosec (90° — 59°) — sec 59°
= cosec (90° — A) — sec A [AF fR A= 59°]
=sec A—sec A [~ cosec (90° — A) = sec A]
=0
3d: cosec 31°— sec 59°= 0 37
9 2. fe@msn T

(i) tan 48° tan 23° tan 42° tan 67° =1
(ii) cos 38° cos 52° — sin 38°sin 52° = 0
& : (i) tan 48° tan 23° tan 42° tan 67°
= tan 48° tan 23° tan (90° — 48°) tan (90° — 23°)
= tan A tan B tan (90° — A) tan (90° — B)
[ AT A= 48 da1 B= 23°]

= tan A tan Bcot A cot B [ tan (90° — 6)] = cot 6]
1 1
= tan A tan B. .
& o tan A tan B
o cot A= qdl cot B= !
tan tan B
=1
Ad: tan 48° tan 23° tan 42° tan 67° =1 Proved.

(ii) cos 38° cos 52° — sin 38° sin 52°
= cos 38° cos (90° — 38°) — sin 38° sin (90° — 38°)
= cos A cos (90° — A) sin A sin (90° — A) [ afc 38°= A=l
cos Asin A— sin Acos A
[ cos(90°— A)=sin A #AR sin (90° — A) = cos A]
= sin Acos A— sin Acos A
=0
3d: cos 38° cos 52° — sin 38° sin 52° = 0 Proved.
9T 3. TS tan 24 = cot (A — 18°), ST&T 2A ek =IRIUT § Al A T W AT iU
TA: e d, tan 2 A= cot (A— 18°)
tan 0 = cot (A— 18°) [T 2 A= 0]
cot (90° — 0) = cot (A— 18°) [ tan 6 = cot (90° — 0)]
90°—-0=A—-18°
90° - 2A=A-18° [0=2ATE RV
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90°+18°=A+2A
3 A=108° = A=

Ad: ARTHTE = 36° I
99 4. If€ tan A= cotBT'ﬁ'ﬁT&'ﬁﬁl'qﬁA+B= 90°.
W:ﬁ{m%, tan A= cot B

tan A= tan (90° — B) [ : cot 6= tan (90°— 0) ¥
A=90°- B
A+ B=90° [ g&T=TToT 3 |
31d: WE g fh tan A = cot BEM W A + B = 90° &M Proved.
U9 5. AfE sec 4 A = cosec (A—20°),Eﬁ4A@ﬂﬂﬂﬁW%ﬁA a»‘rtrﬁramaﬁﬁm
A ﬁ"’iﬂé, sec 4 A= cosec (A— 20°) ..(1)
sec 4 A= cosec (90° — 4 A) ...(2) [ § sec 6 = cosec (90° — A) e} ]

THIHIOT (2) W sec 4 A T 9 feU gU gHisor (1) H @A R,
cosec (A — 20°) = cosec (90° — 4 A)
A—20°=90°—-4 A
A+4 A=90°+ 20°

hifsTal

5A=110° > A= 1150 = 22°
Aqd: A= 22° ST
9T 6. AT A, B 3 C B9 ABC & 3r=:aniot & oY fewansu fom
) B+C) A
sin = cos —
2
T : AfC A, B 3R C 1< ABC % @7=q:101 &
T I € R IS o SraRIun ot AT = 180°
A+ B+ C=180°
(B+C)=180°— A
B+C\ 180°—- A A
= = 90° — =
2 2 2
TMT 3R sine UM ¥ I,
. (B+C , ( A)
sin = sin |90° — —
2
B+
sin( 20)=cosg [Iffsin(90°—9)=c059@]
B+C
3d: sin ( ) = cos% Proved.
9T 7. sin 67° + cos 75° Tt 0° 3T 45° o &< & HIVN & FHRIUTHATD AT o Uel § e
BT @ sin 67° + cos 75° = sin (90° — 23°) + cos (90° — 15°)
= sin (90° — A) + cos (90° — B) [ A 23°= A 991 15° = B]
= cos A+ sin B * sin (90° — A)= cos A
cos (90°— B)= sin B
= cos 23° + sin 15° [- A=23°49 B=15°]

3d: sin 67° + cos 75° = cos 23° + sin 15° I
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U2Gidett 8.4

-
g9 l.ﬁlﬁ'ﬂm?raﬁﬂ'lﬁsinA, sec A 3T tan A &l cot A%ﬁﬁmﬁml

A -+ B S © cot A 3N cosec A H T ‘cosecZA= 1+ cot? A & 3 cosec A 3 sin A H
ey wiqerd w1 2

. 1 1 1
sin A= = =
cosec 4 \/cosech \/1 +cot? A
. 1
qd, sin A= ——— Sl

J1+cot? A
T4 TR,

sec2A=1+tan’ A

1
=> secA=wl1+tan2A= 1+

cot? A
r cot? A+1 B \/1+cot2A
- cot? A - cot A
1
3R tan A = :
B cot A
J1+ cot? A
HAd: sinA=;; seCcA=————— Ta1 tan A= !
/1+ cot? A cot A cot A
Eiskd
9T 2. £ A S 3T WY THantuTiet=r T umdl sl sec A % Ugi § far@u)
1
BT : (i) sin A=
cosec A
1 11 9 9
= = [+ 14 cot® A= cosec”A]
\/coseczA \/1 +cot? A
1 1
= = { cot A= L }
\/14_ 1 1+tanZ A tan A
tan” A tan? A
_ Vtan? A
1+tan? A
Ji+tan?A-1
_ (Note)

A1+ tan? A
Js

ec?A—1 9 9

= [+ 1+ tan® A= sec”A]
secZA

B ﬂseczA— 1

sec A

JsecZA -1

sin A=
sec A
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.. A=
e (ii) cos soc A

e (iii) tan A=+tan® A
=y1+tan® A—1 (Note)

2
=sec” A-1 [+ 1+ tan? A= sec?A]

tan A= \/sec?A— 1 I

1
i t A= —
e (iv) co tan A
1

tanZ A

= L (Note)

wl1+tan2A— 1

1
[-1+ tan? A= sec2A]
sec?A—1
1
cot A=
2A-1
+

3T
\/sec
® (V) cosec A= VeosecZ A

1
14+cot? A= |1

tanZ A

1
+ 1+ cot? A= cosec?ATA cot A=
tan A

_ \/1 +tan? A \ sec24 - sec2A _ secA
tan? A l1+tan?A4—-1 sec?A—1  Jsec2A-1

sec A
cosec A= ——— I
secZA-1
Y9 3. | Teahtferg

sin? 63° + sin? 27°
cos? 17° + cos? 78°
(ii) sin 25° cos 65° + cos 25° sin 65°
. sin? 63°+sin? 27°  sin? 63° + sin? (90° — 63°)
BT () —— 2 = 2
cos” 17°+ cos” 73° cos” 17°+ cos” (90° — 17°)
.2 .2
A+ 90°— A
=Sm2 Sm2( ) [AF1 A= 63°q2M 0 = 17°]
cos” O + cos” (90° — 0)
sin? A+ cos? A
cos? 6+ sin’ 0
[ sin (90° — A) = cos A, cos (90° — A) = sin A]
sin? A+ cos® A

sin? 0 + cos? 0

()
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[ sin? A+ cos? A= 179 sin? 0 + cos® 0 = 1]

L

_sin® 68° + sin® 27°
" cos? 17° + cos? 73
@ (ii) sin 25° cos 65° + cos 25° sin 65°
= sin A cos (90° — A) + cos A.sin (90° — A) [AT A = 25
= sin A.sin A+ cos A. cos A
[ cos(90°— A)=sin A TA sin (90° — A) = cos A]
=sin? A+ cos? A

<hlHMMA=1 S

= sin? 25° + cos? 25° [~ A= 25°]
=1
Ad: sin 25° cos 65° + cos 25° sin 65° =1 37

9T 4. TE fasrew T 3iv o faemew &t gfe wifse
(i) 9sec’ A— 9tan? AT :

(a) 1 (b) 9 (c) 8 (d) 0.
(i) (1+ tan 6 + sec 0) (1+ cot 6 — cosec H)W% 8
(a) 0 (b) 1 (c) 2 d -1
(iii) (sec A+ tan A) (1— sin A)ERTER'% 3
(a) secA (b) sin A (c) cosec A (d) cos A.
Lo 1+ tanZ A
(iv) 723'{'@1% :
1+ cot”“ A
(a) sec?A (b) -1 (c) cot? A (d) tan® A.
'A: (1) 9 sec2A—9tanZ A= 9 (secQA— tan? A)
=901+ tan? A — tan? A) [ sec? A=1+ tan® A]
= 9% (1)
=9
a1a: fased (b) W& 2 I

@ (ii) (1+ tan 6 + sec 0) (1 + cot O — cosec 0)

sin 6 1 cos 6 1
=[1+ - 14— — —
cos6 cos6O sinf sin6

sin 6 cos 6
*tanf=——, cotf=—
cos 6 sin 6
secO = qdl cosec O = _1
cos 6 sin 6
_sin0+0050+1xsin0+0050—1
cos 6 sin 0
_ [(sin 0 + cos 6) + 1] [(sin 6 + cos 0) — 1]
sin 6 cos 6
(sin 0 + cos 9)2 -1 9 9
= +b)(a-b)=a”-b*¥
sin O cos 0 (5 (a ) (@ )=a ]
_(sin29+c0s29)+2sin9c0s0—1
sin 6 cos 6

[ (@a+ b)? =a? + b2 + 2 ab]
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1+2sinfcosf—1

= - [ sin? 0 + cos? 0 = 1]
sin 6 cos 6

2 sin 6 cos 0

sin 6 cos 6
=2
a1a: forhed (c) Tet 2l I

1 in A
o (iii) (sec A + tan A) (1 — sin A) = + 2 )(1 — sin A)
cosA cos A

sin A
A= tan A=
{ sec cos A0 oS A}
1+sin A
_AEsind) g
cos A
1- sin2 A 2 2
=———— +b)(a—b)=a”-b*d
s A [TF(@+b(a-b=a ]
2
A
S [T 1 - sin® A= cos” AH]
cos A
=cos A
ara: forhed (d) TE 2 IW
(iv) 1+tan? A sec?A + 1+tan® A= seczA,
o (iv =
1+ cot? A cosec?A 1+ cot? A= cosec®A
1 712
N | —
sec A cos A 1 1
— — "' A: — y A — ;
Losec A} 1 [ see cos A7 C00°° sin A}
sin A
1 sin A 2 sin A 7 sin A
= X - = [tan A]* v tan A=
Los A 1 } Los A} bzl { o cos A}
= tan? A
31q: faeheq (d) TEt 2l ' . I
w9 5. Frefafea adafuesd fag wifse, SEt & s, fees fag siwes aftafya 8, =Eenor g
(i) (cosec6 — cot 0)2 = 1= cos§ (ii) cos 4 + 1tsind_ 2sec A
" 14 cos6 1+ sin A cosA
tan 6 t6 1+secA in% A
(iii) an + co = 1+ sec O cosect (iv) secs _ S
1-cotf 1—tanbd sec A 1-cosA

(v) FAATHRT cosec?A = 1+ cot? Aa—ﬁﬂﬂlw

cosA—sinA+1
cosA+sinA—-1

= cosec A+ cot A

1+sinA in 6 — 2sin® 0
(vi) & =secA+tan A (vii) sih 3 Sih = tan 6
1-sin A 2 cos® O — cos 6
(viii) (sin A + cosec A)2 + (cos A + sec A)2 =7+tan? A+ cot® A
1
i A-sin A A— A)=— ——
(ix) (cosec sin A) (sec cos A) tan A+ cot A
2
1+tan?A) (1-tanA
(x an = an =tan? A
1+ cot? A 1-cotA
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T : (i) L.H.S. = (cosec 6 — cot §)% =

1 cos 6 2 cos 6
- - — . cosecO=——1dl cot O = —
sinf® sin6 sin sin 0
1—cos® 2 (- cos@)2
sin ¢ sin? 0
1— cos 6)? .
% [ sin? 0 =1— cos? 0]
1—cos” 0

(1= cos ) (1— cos 6)
(1— cos 0) (1+ cos 0)

[-a? — b% = (a— b)(a+ b)]

1-— 0
= -7 _RHS.
1+ cos 6
9 1—cosf@
31d: (cosecd — cot 0)* = ——— Proved.
1+ cos 6
cosA 1+sinA cos? A+ (1+ sin A)2
ii) L.H.S. = =
o (i) 1+sin A cos A cos A(1+ sin A)
_cos® A+1+sin® A+2sin A
a cos A (1 + sin A)
[ (a+ b2 =a?+b%+2ab]
_ 1+ (sin® A+cos? A)+2sin A
a cos A (1 + sin A)
1+1+2 sin A .9 2
= A+ A=1
cos A(1+ sin A) [-sin €08 ]
_ 2(1+sinA)
~ cos A(1+ sin A)
2
= [(1+ sin A)F FRET 9]
cos A
— . 1
cos A
= 2 sec A=R.H.S. { 1 = sec A}
cos
A 1+sin A
: cos. smAa_ 2sec A Proved.
1+ sin A cos A
sin 0 cos 6
o (iii) L.H.S. tan 6 cot 6 __ cos 7] sin'9
l1—cotf 1—tané 1_COSG _s1n0
sin 0 cos 6
sin 6 cos 6
B cos 6 sin 0
" sinf—cos® cos6— sin 6
sin 6 cos 6
in 6 0
s tan 6 = S qdql cot O = C(,)S
cos sin O
__sin6 sin 0 cos 6 cos 0
cosf sinf—cosf sin@ cosO— sinb



tan 6 cot 6

: +
1-cotf 11— tané
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~ sin” 6 . cos” 6
cos 6 (sin @ — cos ) sin 6 (cos O — sin 0)
sin? 6 cos? 6

cos 6 (sin 6 — cos 6)  sin6 (sin 6 — cos 0)
sin® 6 — cos® @

sin O cos 6 (sin 6 — cos 6)
_ (sin 6 — cos 0) (sin2 6 + cos? 6 + sin 6 cos 0)
B sin O cos 6 (sin 6 — cos 6)
sa’ = b3 =(a- b)(a®+ab+ b))
(sin 6 — cos 6) (1 + sin 6 cos 0) .9 9
" sinfOcosf (sin 6 — cos 6) [ sin”0 4 cos™ 0 =1]

_1+sinfcos6 1 sin 6 cos 6
" sinfcos®  sinOcos® sin 6 cosb
. 1

= X +1

cos® sin6

=gecH.cosecO+1=1+ secO.cosecb

1+
1+secA

iv) L.LH.S. =
® (iv) sec A

. sech = qAqT cosecH = —
cos 6 sin 6
= R.H.S.
= 1+ sec 6 cosec 6 Proved.
cos A+1
cos A cos A 1
= 1 { sec A= cosA}
cos A
_(1+cosA)XcosA_1+cosA
a 1l T
1+ A(1- A .
e 1 e 2 [T T 3 H (1 — cos A) T 0N FTH T |
(1—cos A)
(1)* — (cos 4)* 5 2
=" (a+b)(a— b= -2 9
s [F:(@+b)(a-b=a ]
1-cos® A

[ sin? A=1- cos? A]

= = R.H.S.
1+ sec A sin A
HAd: = P d.
sec A 1- cosA rove
cos A—sin A+1
cos A—sin A+1 . .
o (V) T A 1" cosATsnA—1 [ B o 19 TS &l sin AH 9T 24 W
cosA sin A 1
_ sinA sinA sind
cosA sinA 1

sin A

sinA sinA
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cot A— 1+ cosec A cos A 1
= s cot A= 1 qdql cosec A=

cot A+1— cosec A sin sin A
_ (cot A+ cosec A)—1

B (1 — cosec A+ cot A)
_ (cosec A+ cot A)— (coseczA— cot? A)

(1— cosec A+ cot A)
_ (cosec A+ cot A)— (cosec A— cot A) (cosec A+ cot A)

(1 — cosec A+ cot A)
_ (cosec A+ cot A) [1 — (cosec A— cot A)]

(1 — cosec A+ cot A)
_ (cosec A+ cot A) (1 — cosec A+ cot A)

(1 — cosec A+ cot A)

= (cosec A+ cot A)= R.H.S.
cosA—-sinA+1

"cosA+sinA-1
. _ [1+sin A [(1+sin A)(1+ sin A)
e (vi) L.HS. = \/1— sinA \/(1— sin A) (1 + sin A)
[@X T 379 S Bl & F I (1 + sin A) T TON A W]

N2
_ /m [TF:(A- B)(A+ B)= A2 — B2 9]

1+ sin A 1+ sin A
= (1+sin 4) = S [-1- sin? A = cos? A]
J1-sin2A4  yeos? A
_1+sinA_ 1 +sinA
" cosA  cosA cos A

[ cosec?A— cot? A= 1]

= cosec A+ cot A Proved.

sin A

= sec A+ tan A= R.H.S. = sec Adl = tan A
cos cos

1+sin A
A 78111 =secA+tan A Proved.
1-sinA

o (vii) LH.S. = sin 03— 2 sin® 6 _ sin 6 (1— 22sin2 0)
2 cos® 60— cos O cos 0 (2cos” 0—1)

sin 6 1-2 sin? 0)

= X 3 [~ cos? =1- sin? GT@ﬁ‘T{]
cos0 [2(1- sin® 6)— 1]
_ .92 .

= tan 0 X @ 281211 9 { tan@:sme}
[2— 2sin” 6 — 1] cos 6
1- 2sin?

=tan9><(—sm20) [EX 1 TS F R
(1- 2sin” 6)

= tan 6 = R.H.S. [ Freem ]

in6— 2sin® 0
. S Sin = tan 0 Proved.

'2cos3 60— cosf

@ (viii) L.H.S. = (sin A + cosec A)2 + (cos A+ sec A)2
= sin? A+ cosec?A+ 2 sin A cosec A+ cos? A+ sec?A + 2 cos A sec A
[ (a+b)? =a®+b>+2ab]
= (sin2 A+ cos? A)+ sec? A+ cosec? A+ 2 sin A cosec A + 2 cos A sec A
[ sin” A+ cos? A= 1, sec?A =1+ tan?4Ad9 cosec?A = 1+ cot? A]
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- + 2 cos AX
sin cos A

=1+ (1+tan? A) + (1 + cot® A) + 2 sin A x

1 1
s cosec A= qdql sec A=
{ sin A cos A }

=1+1+tan’A+1+cot>? A+2+2
=T7+tanZ A+ cot? A= R.H.S.

3d: (sin A + cosec A)2 + (cos A + sec A)2 =7+ tan? A + cot? A Proved.
@ (ix) L.H.S.= (cosec A— sin A) (sec A— cos A)

1
= |cosec A — sec A— sinA= , COSA=
cosec A sec cosec sec A
_ cosec2A—1 sec’A-1
~ cosec A sec A
2 2
A A
= cot X tan [ cosec?A— 1= cot? AT sec?A— 1= tan? A]
cosec A sec A
2
———Xtan A
_(cotA.tanA)z_(tanA ) . t A= 1
1 1P} 1 S AT A
sin A cos A sin A cos A
1 2
= 3 () P [ 1=sin2A+cos2A]
sin“ A+ cos” A
sin A cos A
_ 1
sin? A cos? A
sin Acos A sin Acos A
1 sin A cos A
T sinA cos A { oL cos o cot A= sin A
cosA sinA
- Y  _pLHs
tan A+ cot A
1
Ad: A—sin A A - A)=— P d.
(cosec sin A) (sec cos A) tan A+ cot A rove
2
l1+tan? A) (1-tan A
o (x) fag =t 2, anz =( an ) = tan? A
1+ cot” A 1—cot A
1+ tan? A _ sec?A + 1+tan? =sec? A
1+ cot? A cosec’A 1+ cot? A= cosecZA
2
1
_ [ sec A 2_ cos A| 1 ><sinA2_ sinA2
cosec A 1 cos A 1 cos A
sin A

1
s sec A= , cosec A= —
cos A sin A

in A
= (tan A)2 { tan A= i }
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1+tan® A
an =tanZ A (1)
14+ cot® A
2
l—tanA2 1—tan A ¢ A 1
. = s cot A=
Ey 1—cot A -1t tan A
tan A
2 2
_ 1—tan A _ 1—tan A — (1= tan 4)x — tan A 2
“|tanA-1| _1-tan A = an 4) (1— tan A)
tan A tan A
= (- tanA)2=tan2A
2
1—tanA 2
_ =t A (2
(l—cotA) an @
qe, GHOT (1) 9 (2) 9,
2
1+ tan®A) (1-tanA
an = an = tanZ A Proved.
1+cot?A] \(1—cotA




