UXITIHT (Introduction)
RISt o BIvT gt Ao €

fodl aa & gl x@r o uRfe
21 o~ fag o s oRa: Y g &=t 8, 317 &1 o
HEA B |
PO AT B q@ﬁ?ﬁ (System of measurement of angles)

1 I - 90 3T (=90°)
1° =60 9T (=60
1' =60 HHTE (=60")
1 TS -0 M (=100
1 FAFE - 100 YT (=1007)

(3) ﬁ-q q@ﬁf (Circular system) : g9 t{@'ﬁ BT AT B
WR TE@E S 99 §RI 9 & P& W p
raRd BT 7|

J91 - oA @1 g9 fa a5 o g

ryst &R swa @Il &1 A9E Ay wEerdr 7 i
o # &7 oot @ qoeE @1 B
"

Refr (Rfre qom) @ afam Rt O e o
(atf~e Stn) T BT AT DI BIOT Fed

BT A B qeEgd: i gt €

m yfew ar fafewsr tl@ﬁf (Sexagesimal or English system) :

@ NIREGY q@-ﬁ I BRI q@'ﬁ' (Centesimal or French systemn)

1 FHBTIT = 100 TS (=100°%)

Hs AT T U ST (@A 1) BT
@ 98 W9 BT R S 5 g7 @ Proar @ i
R FE 5 421 3@ g9 & B & RO T8 B IS 919
AP TSI, 9 GRS &, Z40P =1°
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Chapter-10
Trigonometry

IO AT Y A Ugfad & e T

(Relation between three systems of measurement of an angle)

7T fHedY D17 9 # 39 & A= o, ASTAT B GAT g FAT

ﬁ@ﬁa%@@rc%‘,aaﬂ:izz—le
90 100 ~
S fp A ugfoal @ A ariie R 2

TP e _180° .,

T

eI =180° = 1 TT - 57

17'44.8" = 57°17'45"" .

(Relation between an arc and an angle)

I el BT & 99 @ s AN B AN BN e W
SIRT BT 6 B, T9 AT B AHE 5 =16 B
i, =19 - Frear < o (R #) s

A A

T IS Pl &IH : Al 0AB VD TUS
8, fo¥er B @ror 9°8 aur B - g,

aaqawmyw&ﬁw%rz&
et wedl & U & aReR

(Domain and range of a trigonometrical function)

I f:X > Y TP Bad 8, Sl eI X R IRAINT &, T4
BT FBT U (Domain), TR WTa oRI » BT AT el &,
9o forq gfafa= f(x), v &1 GUREING s/@u@ 8, A1 I8 &1 |8
YT (Co-domain) hgelldl =

fiX > Y B URER (Range) A1 URAHT f(x) &1 FF=d 21T
g, Slifds v WG B g URWR f= {f(x)eY :x e X} ¥

i el @& T (Domain) AT URWR  (Range)
frfaRad € -



Y 388 BHIR B Td BRI SR
e
arof

:101 afe o X'OX e, @A 7+ 6 27 - 6 F AU B, Tq9
Bromfad wem uRafda T2l
[ECaMIERIP R U (Domain) IRER (Range) T E | 3
. R Ry afe ¢ & Y'ov e, {a@qﬁa%ie,%ia} d Ao €, 9
CoSy i —-l<cosx<1 sine; cosine ﬁ, cosine; sine ﬁ, tangent; cotangent ﬁf, cotangent; tangent ﬁ,
tan x R*{(ZnJrl)ine]} R sec; cosec § doIT cosec; sec ¥ gRafdd 1 <rar %\Fl
2’ 4) faf= =gerfel & Gonfde sl @ amf #
COSEC x R-{nzne R—{x:-1<x<1} PHHET XOX' T YOY'! Y
{ n
e e 2| 9o g @ o=
sec x R_{(2n+1)£,nel} R—{ri-l<x<1} AT g §PE B & ga @ B(O'I)M(x,ﬂ
2 T B |
cot x R—{nnnel} R qHT Pls ﬁ% M(x,y) I ) i
NN a WS R ¥ 5 zd0M =05 Yo )=
ﬂ Tqd x=cos@ TAT y=sin@; TqAT
(Trigonometrical ratios or functions) ¥ y.
: r o & wf "= @ fou o, 1)
OP < r g oMP . S OM=x 5 = P =y TP = ) ccos@<iEm —1<sing<1.
. M
. ofH
Slnﬂzﬁ:%, y ARl ;102
IR x /! 1-IGI (s) 1T (A)
C0592ﬁ27: A x ) sind — 19 0 db Hcdl 2 sind — 0¥ 1 TP ¥adl &
/ c0sf > od —1 dP Hedl & cosd — 139 0 dPb =l B
tanazﬁ:l, - tan @ — — oo ¥ o b godl & tan @ —» o9 o P dedl &
SER x ¥ cotd > 0W — oo TH Hedl @ cotd - oW o TP Hedl &
cotg = JER _x secl— 1 o T 9T B secd - 199 00 Tqh 9gT &
oy . 0 ¥ cosecd —> 137 w TP gedl © cosecd — oW 1 Th Tl ©
o X > M
secgzﬂzl, m-ﬂg‘m‘{ﬁ (m) V-G ()
SER - x y sind > 0 —1 TP Hedl o sind ——1 9 o TP 9T ©
g 71 c0sf — — 1% 0 TPH el © cosd — o 1 TH 9%l &
cosec Ty tan 6 - 0¥ oo TH dEdl B tand > — 0¥ o Tb gedl ©
(I)WW(W)E%WW cotd » Ao Tb Hedl & cotd > 0¥ — oo TP Tedl &
(i) sin@.cosec=1 (i) tan f.cot =1 seC6 > — 1% -0 TP FA & 5ec0 > %1 T HC &
sin 0 cosecld »>— oo ¥ —1 b dedl & | cosecd —>— 1 — oo Tb Hedl B
(iii)) cos@.secd =1 (iv) tan @ = .
cos 6 FRRIT DIV (Allied Angles) B @I srquTa
cos ¢
(v) coto=—— S BT AT (Allied) BETT 8, ST SHBT AT 3[AaT IR
(2) SMERYE BrpioiRia Faafier 1 Y I & AT 90° BT U & |
(i) sin?@+cos? 6 =1 (i) 1+tan? @ =sec? @ Aot : 103
(i) 1+ cot? @ = cosec 20 Bt ifwi'qaﬂqf - sin€ cosd tan 6
(3) PrmifRi sual (worh) @& s : o7 e 3@ ¢ .
R R A= 2 6 a8 gura fea =qater 9 Rerd © | 0) =G =0l il
wfere # : faf= agufal # Bemfhd egud & e @ P p - P
1%1’(’ TR T2y "Add Sugar To Coffee". (90 - 2 cos sm cot
Y
— offar (90 +6) ar (%4‘0) cos @ — sinf — cot@
199
% @ (180 —0) a1 (x —06) sin@ — cosf — tan@
x<0,y>0
sinacoseca)/q cﬂ&iﬁﬁw%%ﬁg (180+9) a1 (7[+9) 7Sin9 7C056 tang
g ) 3
X 4 270 —0) = 7,(,) B .
m a@a‘m 0 v a@a‘m X ( ) (2 cosf sin@ cotd
@ X@y<o (270+9)Iﬂ [37”"'9} — cos 0 sin@ — cotd
x<0, y<0;tan 9 cot cos T sec
TP B & - § (360 —0) a1 (27 —6) — sin@ cos® — tand
Wwﬁaﬁwﬁﬁaww%mﬁ%l

Y
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—
et sl @ S @ A (®) cot(4 - 5= LA B+1
cot B —cot 4
0 0| w6 74 73 w2 | & | 372 | 2@ . . - - ) 5
— S 72 % - ; S = - (9) sin(4 + B)sin(4 — B)=sin“ 4 —sin“ B =co0s” B — c0s“ 4
s 1/42 3/2
w6 | 7 a2 12 7 T o o ; (10) cos(A + B)cos(4 — B)=cos? 4 —sin? B =cos? B —sin? 4
wd |0 |, 73 ] = - o = o (1) tan 4 £ tan B = sm,;l1 N sml; _ smAcosBAi cosBAsmB
cos cos cos A4 cos
(Trigonometrical ratios for various angles) .
sin(4 £ B) T
:ﬁ, Ain/f‘i'E,Bimﬂ'
. €os A4.cos
2 2 Ef} ﬂ sin(B + A) T
(Trigonometrical ratios for some special angles) (12) cotd+cotB=——"——, | A#=nm,B+mz +—
sin Asin B 2
0 1° 15° 1° 18° 36° . .
= 2= A @i @ forg Rreprorficia srqurel @ AR <er
IR Ef\) ?f)[ (Formulae for the trigonometric ratios of sum
) N a1 | Lo - .
sind %\E\E 2 Z V22 ‘/i L |30-25 and differences of three angles)
(1) sin(4+B+C)=sin Acos Bcos C+cos 4sin Bcos C
cosg | ¥4+V2+v6 f3+1 % 2+42 %Jlomﬁ 5 +1 +¢0s 4 ¢cos B sin C —sin 4 sin Bsin C
22 22 4 AT sin (A + B+ C)=cos 4 cos Bcos C(tan 4 +tan B
+tan C —tan A4.tan B.tan C)
tan 0 | (f3-v2) 25 -10415 _ . .
-1 2-43 V2-1 | | ¥® 25 (2) cos(A+B+C)=cos 4 cos Bcos C—sin A4sin Bcos C
—sin Acos BsinC —cos AsinBsinC
Y @ gel § S AT cos(4+B+C) =
(Trigonometrical ratios in terms of each other) cos A cos Bcos C(1 —tan Atan B —tan Btan C —tan C'tan 4)
sinf | cosf | tan@ cotd secl cosecd (3) tan(4 + B+ C)= ;Eint:n;tf:nittf:ng;at:ncfl_tgnit?:ni
sin@ sinf J1-cos?o Ee 1 Vsec?6 -1 1
irun’o | fiscio — p— (4) cot(A + B+ C) = cot A cot Beot C —cot 4 —cot B —cot C
cot A cot B +cot Beot C +cotC.cot 4 —1
cos e Y L & 1 Jeosec?s 1 % w9 |
Losin®o Vi+tan20 | Jircot2o | seco == . ’
(5) sin(A; + 4, +...... +4,)
tanf ‘/% Vi—cos?p | tan? % ec20-1 ‘/%01 = COS Ay COS Ay.....COS A, (S; —S3 +Ss —S; +...)
1-sin2@ cosec @ —
" e8¢ (6) cos(4, + A, +..+A,)=c0s 4, coS A,..c0s 4,(L-S, +S, —Sg..)
cot 6 Ji=sin2g cosd 1 cotd a 20-1 S, =S, +8: -8, +...
si:IZ 1-cos?¢ | tan@ Vsec?9-1 — (7) tan(4; + 4, +..... +4,)= 1 3 5 7
1-8,+8, -Sg +....
sect £ L | irunte | fiecotle | secf | <ol ST, S, =tan A, +tan A, +.... + tan A, =PI DI FRimal
Ji_sin2g | cosé Veosec?9 -1 C ' ? '
= oot (tangents) T AT
cosece i 1 Vi+tanZe cosecl S2 = tan Al tan A2 + tan Al tan A3 + .= aﬁ- Eli U [ EB- QEE

Vi+cot?6 S0
Vsec26 -1

sing V1-cos? @ @n o

T 3ol 3 foy B srual & ARt den

IR B R[AT (Formulae to the trigonometric ratios of

sum and difference of two angles)

(1) sin(4 + B)=sin A cos B + cos 4 sin B
(2) sin(4 — B)=sin Acos B —cos 4 sin B
(3) cos(4 + B)=cos Acos B —sin Asin B
(4) cos(4 — B)=cos 4 cos B +sin 4sin B
tan 4 + tan B
5) tan(4 + B)=———
(3) tan( ) 1-tan 4tan B
(6) tan(A—B):M
1+tan Atan B
) cot(A+B)=COtACOtB_l
cot 4 +cot B

1T T TR SIS BT AT

S; =tan 4, tan 4, tan 4, + tan 4, tan A;tan 4, +... =
M IO BT U ATF o R il &1 AT
A A4y =Ay=...=4,=4 B, T

S, =ntan 4, S,="C,tan?4, S, ="C, tan® 4,....
(8) sinnd =cos" ACytan 4 —"Cytan® 4 +"C5 tan® 4 —....)
(9) cosnd =cos" A1-"C,tan? 4+"C, tan* 4 —..)

"Cytan A —"Cytan® 4 +"Cytan® 4 — ...
1-"C,tan® 4 +"C, tan* 4 —"Cg tan® 4 + ...

(10) tan n4 =

(1) sinnd +cosnd = cos” A(L+"C, tan 4 —"C, tan? 4
~"Cytan® 4 +"C, tan® 4 +"Cytan® 4 —"Cgtan® 4 —.....)
(12) sinnd —cosnd =cos" A(-1+"C; tan A)

+"Cytan? 4 -"Cytan® 4 —"C, tan* 4 +"C5tan® 4 +"Cgtan® 4 +.....)
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=
(13) sin(@) + sin(a + B) + sin(e + 28) +..... +sin(a + (n — 1))
sifa+(1-1)(8/ 2}.sin@B12)
B sin(g/2)

(14) cos(a) + cos(ex + B) + cos(a + 28) + .... +cos(a + (n —1)p)

el {2 )
(2

oM BT AN 9 SR & ©Y § IR G

(Formulae to transform the product into sum or difference)

() 2sinA4cos B =sin(4 + B)+sin(4 — B)
(2) 2cos 4sin B =sin(4 + B)—sin(4 — B)
(
(

—

3) 2c0s Acos B =cos(A4 + B)+cos(4 — B)

4) 2sin Asin B =cos(4 — B)—cos(4 + B)

C+D 3ﬁ—\I B_C—D
2

2

AT A+B=C 3R A—-B=D,dd, A=
AT ANT T R BT O v H GRac g3,

C+D_ C-D
Ccos 5

C-D

(1) sinC+sinD=2sin

C+D .
sin

(2) sinC-sinD=2cos

2
C+D C-D
Ccos 5

(3) cosC+cosD=2cos

C+D . D-C C+D

. C-D
sin .

2

=-2sin sin

(4) cosC—-cosD=2sin

v BIv & PSR U

(Trigonometric ratio of multiple of an angle)

(1) sin24 =2sin 4 cos 4 :2ta—n;4
l+tan“ A4
(2) cos24=2cos’® 4-1=1-2sin’*4
1-tan? 4
1+tan? 4
2tan 4
1-tan? 4
(4) sin34 =3sin A —4sin® 4 = 45sin(60° — 4).sin 4.sin(60° + A)

=cos?4-sin®4 = ; STaf A¢(2n+1)%.

(3) tan 24 =

(5) cos34 =4cos® 4 —3cos 4
=4 c0s(60° — A4).cos 4.cos(60° + A)
3tan 4 —tan® 4
1-3tan? 4
el A#nz+716
(7) sin4@=4sind.cos® @ — 4 cos Fsin® @

(6) tan34 = = tan(60° — A).tan A.tan(60° + A4),

(8) cos 40 =8cos* @ —8cos? @ +1

4tand-4tan® o
1-6tan?0+tan* @

(10) sin54 =16sin°> 4 —20sin® 4 + 5sin 4
(1) cos54 =16 cos® 4 —20cos® 4 +5cos 4

(9) tan 40 =

U e IO & v sue

(Trigonometric ratio of sub-multiple of an angle)
. A A -
m 5|n?+cos? =+41+sin4
. A A -
a1 sm?+cosE=i«/l+S|nA

T A 3z
a:l.gﬁ_d\. +,Hﬁ{2}17[—z£3£2nﬂ'+—

4
—, 3T

(2) sin%—cos%‘:dl—sinA g7 (sin%—cos§)=i\/1—sinA

+,aﬁ2n7z+n/4s/1/232m+54—”
—, 3r=gT

+ 2 - / - -
@) () tani:_ tan“4+1 1:i 1-cos 4 :1 .cosA,
2 tan 4 1+cos A sin 4

STal A4 #(@2n+ )

(i) cotiziwle:OSA :1+_COSA , T8l A # 2nx
2 1-cos A sin A

sl

sin@ >cos
v
2 . .
A X s cosf > sin@
3_72- sin —— + ¢os  _ is +ve y s
4 4
A A .
sin- = =fos ——istve
2 2
A .
. 4 Al sin Tlgos T, 1S Tve
sin " +cos |7 1S —ve 2
2 2

A Al . |A A .
sSIN — — cos — 1S +ve sin —TT— cos — 1S —ve
2

—A :
s —ve
S 2 + COS P
5_” A A T
SN — — — s — —_—
4 cos 1S —ve 4

2 A 1-cosd37__

4) tan® —= =98l A#(2n+)r
“) 2 l+cosd 2 ( )
(5) cotZiz“Cﬂ . Gl A #2nx

2 1l-cos4

acos@ +b sm@ DT HEH TAT YATH HIH
(Maximum and minimum value of acosé@+ b sin@)

HH a=rcOSax ... (@ dAb=rsina .. (ii)
(i) TAT (i) BT I BB WS |, a? +b2 =12
= r=va? +b?
. asin@+bcosd=r(sindcos a +cosdsina)

= rsin(@ + «)
fg-1<sing<1 31, -1 <sin(@+a)<1;

qd —r<rsin@+a)<r



3T —va? +b% <asin@+bcosO <va? +b?

S UBR asind+bcosd B HEWH TAT FATH A HAM:

Va? +b? qAM—a? +b2 BT |

1 sin? x +cosec ’x > 2, xP YD aRGdPd T P 1w |

cos?x +sec’x > 2, x ® AP IRdfdd T B foru|
tan?x+cot’?x =2, xd TP IRdfdd 1 B forg|
yfoefad Bevfady adafiert

(Conditional trigonometrical identities)

g $Ho MRed |dafeRl & a8 H SFd 8 o™
sin20+cos?@ =1 TqAT 1+tan2 O =sec? § S| T UPR Pl
FIAAHR BT & N AFT & folv §@ BR B, fdhg S
TRl te fAfYed e @ fou 9@ 2 8 ufoefa
ot adafiert dea 2|

T A B cTHd AABC B BT €, T4 A= A+ B+ C= 7 §NI
3T HE@qUT HAAHBRI AT Bl 2 |

M 3IT 4+B+C=180°,79

(i) sin24 +sin2B+sin 2C =4 sin 4 sin BsinC

(ii) sin2A4 +sin 2B —sin 2C =4 cos A4 cos B sin C

(iii) sin(B+C—A)+sin(C+ 4—-B)+sin(4+B-C)
=4sinAsinBsinC

(iv) cos 24 +cos 2B +c0s 2C =—-1—-4cos A4 cos Bcos C
(v) cos 24 +cos 2B —cos 2C =1-4sin 4 sin Bcos C
@)

IJfe 4+B+C=180°,7d

(i) sinA+sinB+sinC:4cosicos£cos£
2 2 2
(ii) sinA+sinB—sinC:4sinisin£cos£
2 2 2
(iif) cosA+cosB+cosC:l+4sin%sin§sin%

(iv) cos 4 +cos B—cos C :—1+4cos%cos§sin%

cos 4 N cos B N cos C _
sinBsinC sinCsinA4 sinA4sinB
(3) A A+B+C=r,Td
(i) sin® 4 +sin® B—sin® C = 2sin 4 sin B cos C
(i) cos? 4 +cos? B+cos? C =1—2cos 4 cos Bcos C
(
(

i) sin? 4 +sin? B+sin? C =1—2sin 4 sin Bcos C

4) A& A+B+C=rx, T4

() sin? A isin? B sin2 1 _osinAsinBsin &
2 2 2 2 2 2

(i) cos? L i cos? B i cos? €~ 24 2sinLsinBsin &
2 2 2 2

(iii) sin? A st B _sinn Eo1 2cos Acos Bsin &
2 2 2 2 2 2

A B
(iv) cos® =+ cos® ——cos? <
2 2 2

A B . C
= 2C0S — C0S — Sin—
2 2 2

(5) Al x+y+z:%,ﬂ—6[

(i) sin? x +sin® y+sin? z =1-2sinx siny sinz

Pt e o BT T 301

(i) cos? x +cos?y+cos?z=2+2sinxsinysinz
(iii) sin 2x +sin 2y +sin 2z = 4 c0S x €OS y COS z
(6) I A+B+C=x,qd

(i) tan A +tan B+tan C =tan 4 tan Btan C

(i) cot Bcot C+cot Ccot 4+cot 4cotB=1

(iv) cot AcotB it mcot oot Bt &
2 2 2 2 2 2

(iii) tan £’[an < + tan £tan 4 + tan itan B =1
2 2 2 2 2

C

T Tips & Tricks

& TSI H T BHG DI B AT 30 (= 1/6 FSTT)H DIV BIaT
%\'Iﬂ‘é’aﬁﬁs‘ (hour hand) Q_Cﬁaéﬁ 30 U';qm§|

&

&

&

e @t @ (minute hand) Uh e o 6 TH ST B |

sinnz =0, cosnz=(-1)"

sin(nz + 0)=(=1)" sin @, cos(nz + 8) =(-1)" cos &

1

sin(%JrH]:(—l)n; cos@,afe , fawm &

-(-1)""%sing, T nEH B

n+l

cos(%Jraj =(-1) 2 sing, e » fawg 2|
=(-1)" cos @, T »nTH 2|

IJfe x =secH+tan @, Td i=sec€—tan9.
X

1
Ife x = cosecd +cot P, T = = cosec & —cot .
X

sin(60° — #).sinAsin(60° + ) = %sin 30.

cos(60 — #).cos &.cos(60° + ) = %cos 30.

tan(60° —#). tan 4.tan(60° + @) = tan 39

c0os A.cos 24.¢c0s 22.4¢cos 22 A4..... cos 2" 14
A n
= Sl:ﬁ,aﬁA *Nw
2" sin 4
-1, A=2nrn

-, A=Qn+)rx
afe oIg g3 Sin%?ﬂqﬁsinflfﬁﬁﬁéﬁfé,ﬂﬁa—s’

n(wj BT A 9 AT B |

2
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[

p uﬁaﬁ’s‘iﬁcos%aﬂﬂﬁ cos AD TR} F a1 &, 9

dg cos [Znﬂ-ziAj Eh—l":ﬂ:fqﬁa?ﬂ§|

p a%afrgqatangmm tn A D T2l F T &, 79

IT tan ("”:AJ BT A 9 AT B

& X (Sigma) R TI (Pie) I SUIRT
sin(4+ B+ C)=Xsin4cos BcosC —TIIsin4,
cos(4 + B+ C)=TIcos 4 —Xcos AsinBsinC,

(o T1 % FeRid sxal

®)
Ytan 4 —Iltan 4
1-Xtan Atan B
(v TIARTHS YERiq &var )
& sina+sin(@+ B)+sin(@+28)+......... n USl db
_sinfa+n-1)p/2]sin[nf/2]
N sin(4/2)

tan(4+B+C) =

Py

n.o . — 2 2
I > sin(4+r—1B) = 3
r=l sinz

ygl  d®

& CcoSa +cos(a+ B)+cos(a+28)+......... n

cos[a +(n— 1)’2'} sin{nzﬂ}

T

n N
IGr Y cos(A +r—1B) =
r=1 Sini

2

-1 sin%icos%:ﬁsin[%ifl} :ﬁcos[A $%j|

& COSa +CO0S [ +CoSy+cos(a+ f+y)

+ﬂcoslﬂ}/cos}/jwl
2 2 2

cos| 4+ 2=1 B |sin B
2 2

o
=4 cos

& sina+sin g +siny —sin(a+ B +y)
a+ﬂsinﬂ+7/siny+a
2 2
& tana+2tan 2a +4tan 4a + 8 cot 8a =cota
& wﬁfﬁ:%,a‘s{aﬁmﬁwﬁ,
q
p+q _a+b T
p—q a-b q—-p b-a
mp—q:a—b T q—p:b—a'
p+q a+b q+p b+a

=4sin

g+p b+a

T Ordinary Thinking

Objective Questions

BT Surd g e, I dIon @

afe g @1 o 13 diex der A @ TS 0 HieR ®, df
W“@WT\’WW@W [MNR 1973]
(@) 20° (b) 60°

(©) L o= d) 3 ST

7 A A1 & o gRI AR DI PSR, 12 A BT ared
T B IR TR W AT 7, 1 59 TR §RT g & s W
FARd dIor gﬁ—‘ﬂ [Kerala (Engg.) 2002]
(@) s50° (b) 210°
(¢) 100° (d) 60°
I g DI AT RTAsT 15 T BT A9 ds W 3/4 ST
BT BIT 41T 8, ©

[Karnataka CET 2002]

(b) 20 AH
(d) 22%@1%

@) 10
1
() 111@#1

Afe D Al 7T B R cosf = x + - g, 9
X

[MP PET 1996]
@) 6 UH gADIT &
(b) 6 TH FHAGI B
() 0D AfHDHIT &
(d) O HIS A9 AT T8I &
o # enI B ' [MNR 1993]
(a) sinez—% (b) cosd=1
() seCQ:% (d) tan&=20
= ® [ P9 A1 e R ®
(a) sinH:% (b) tan @ =1002
1+p? 1
(¢) cosezl_iz,(p:tﬂ) (d) seCQ:E
THIGROT (a + b)? = 4ab sin? 9 T TG & 9
(@) 2a=b (b) a=b
) a=2b d) STH 9§ HI 7RI
BT sec? 0 = 2t g ¥ v
(x+y)
[MP PET 1986; IIT 1996]
(@ x=y (b) x<y
() x>y (d) T I BIg Tl



20.

21.

71 5 319 |1 98l &
(@) tanl>tan2 (b) tanl=tan?2
(¢) tanl<tan2 (d) tanl=1
71 4 9 39 a1 9= 99 © [WB JEE 1991]
(a) sinl<sinl® (b) sinl>sinl®
(¢ sinl=sin1° ) —Z—sin 1=sin 1°
180
tan 1°tan 2°tan 3°tan 4°........ tan 89° =
[MP PET 1998, 2001; AMU 1999; Pb. CET 1994]
@ 1 (b) o
() oo (d) 12
IfT sin@+cosecd =2, sin'® @ +cosec 9 &1 A BRI
[MP PET 2004]
(@) 10 (b) 2
(0 2 (d) 2
If sin @ +cosecd = 2, T sin @ + cosec 20 =
[MP PET 1992; MNR 1990; UPSEAT 2002]
@ 1 (b) 4
(© 2 (d) T A PIg Tl
If sin@ +cos@ = m TT sec & + cosec & =n, Tl
nm+21m-1)= [MP PET 1986]
@ m (b) »
() 2m (d) 2n

IS sin@ +cos@ =1, sindcosd =

[Karnataka CET 1998]
(@ o (b) 1
() 2 (d) /2

af sinezi—gﬁ IR R wgem ¥ 2 @

secd +tan @ = [MP PET 1997]
(@ -3 b) -5

() -7

IfS cosec A+ cot A = % altan A= [Roorkee 1995]

21 15
(@) 2 (b) %

44 117
(c) ITEa (d) Ty

5sing—-3cosd

Ife Stang =4, 99 — ">~ =
5sin@ +2cosd
[Karnataka CET 1998]

(@ o (b) 1
(d) 6

(¢) 16

I tan 6 = % , Tl cosf = [MP PET 1994]
20 1

a) *T— b) +—

® 41 (®) 21
21 20

c) T— d) +—

(€ -3 @ *=

IfT sinx = % T tan x BT A BN [UPSEAT 2003]

24 —24

) = b 22

@ - ) —

© = @ T % P T

g tan@:?ﬂ', T sing =

B wem vd Bemifcia srgura 393

22.

23.

24.

25.

26.

27.

28.

29.

30.

=
UNIVERSAL
SELF SCORER
——
[T 1979; Pb. CET 1995; Orissa JEE 2002]

(a) - 4/5 W 4/5 &I (b) — 4/5 3T 4/5

(©) 4/5 TR - 4/5 & (d) 37 N BIg 7TE
Hﬁsin&:—% T tand =1, A1 6 P A TGAT H B
(@) W (b) fe<ira

(c) (d) =g

af sinH:% om0 dreR Tgerter ¥ @, ar cosgz

e sin(a—p’)=%aen cos(a+ﬁ):%, el o, pETED
S E,

(@) a=45° 3 =15° (b) a=15°p = 45°

(c) a=60°p=15° d) 3T | B TR

afg tané?:—%ﬁ?ﬂ 6 agd agater # 2, ar cosd =

@) 1/411 (b) —1/411

10 10
() \/; (d) —\/;
(m +2)sin@ +(2m —1)cos @ =2m +1 & IfT

3 4
tan @ = — b) tand=—
@ 2 (b) 3

() tan@ =

am @ T A PE A
m°+1

e A fefm =gufsr #§ &1 iR 3nA+4 =07

2cot A—5cos A+sin A &I A & [Pb. CET 2000]
53 .
™ ——

(a) 10 (b) 0
! 23

c) — o 22

© 15 @ o

e sinx +siny = 3(cosy — cos x), T SIN3X o 2

sin 3y
@ ®) -
(€ o (d) 3T A B A

afd sinAcosA TAT tan A TR Ao § B, a9
cos® A+cos? ADT A B

@@ 1 (b) 2
(© 4 () 3 X BIg E
aft o offsr % 21 ar (1—sin6*j+ (1+sin0j_
3 ' 1+sin6 1-sing)
(a) 2secd (b) —2secéd
(c) 2cosecd d) 3T | B TR
sind cosé

= Karnataka CET 1998
l-cotd 1-tanéd [Karnataka ]
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

ursconen (R TPY i Be & B s

@@ o (b) 1

(¢) cos@-sind (d) cosé +sind
IS tan @ +sec @ =e*, T cosd BT A BN [AMU 2002]
@) €e*+e™) 2
2 (e* +e™)
(c) (eX _ef><) (eX _67X)
2 (e*+e™)
AR cosd —sind = /2 sin@, AT cos @ + sind TRTER BT
[WB JEE 1988]
(a) V2 coso (b) J2sine
() 2cosé (d) —\/E cosé
IfT secd+tand = p, T tan @ SRR B [MP PET 1994]
2p p?-1
b
(@) 07 1 (b) 2p
2
pe+1 2p
_— d
(c) 2p (d) 0741
IfT x =secH+tan 6, @ X+2 = [MP PET 1986]
X
(@) 1 (b) 2secd
() 2 (d) 2tané
afg x+£:2005a,6ﬁ x" +in= [Karnataka CET 2004]
X X

(a) 2"cosa (b) 2"cosna
(¢) 2isinng (d) 2cosna
afx cosg =+ x+ L ar Ll 2+i2 = [AMU 1998]
2 X 2 X
(a) sin20 (b) cos26
(c) tan26 (d) sec20
e logyg tan 1°+log;q tan 2°+log;q tan 3°+......... +logy tan 89° @7 199 %\
@ o (b) e
(c) e d) 3TH ¥ Iy &
cotx —tan x = [MP PET 1986]
(a) cot2x (b) 2cot?x
(c) 2 cot2x (d) cot?2x
1+sinA-cosA
1+sinA+cosA
A A
sin— b) cos—
@ 2 (b) 2
A A
tan — d) cot—
(¢) > (d) >

2sindtan O(L —tan 0)+ 2sinfsec’ O

[Roorkee 1975]

(1+tan 8)?
@ sing b) 2siné
a
1+tané@ l1+tan @
2sind . §
Cran oy d) 3TH ¥ Iy &
- 2 -
. 1 siny +1+cosy_ siny BT A &

_1+cosy siny 1-cosy

43.

44.

45.

46.

47.

48.

49.

50.

51

52.

@@ o (b) 1

(¢) siny (d) cosy

JfT 2ycosd = xsindd 2xsecd —ycosec ) = 3, ar

x2 +4y? = [WB JEE 1988]
(@ 4 b) -4

(© =4 d) T A DIg I

e tan A+cotA=4,Td tan* A+cot* A BT A BRI
[Kerala (Engg.) 2002]

(@ mno (b) 191
() 80 (d) 194
JfE x =sec ¢ — tan ¢,y = cosec ¢ + cot ¢ 8, a9
y+1 y-1
=2 - b =
@ x=17g ®) x=177
1-— . !
@ y=i— @ =T ¥ P A
1+x
afe tan g =— P gop tan¢:M,Fﬁ X
1-xcos¢g 1-ycosé y
[MP PET 1991]
sing sing
ik by ——
@ sing ®) sing
sin sing
© o @
—cosd 1-cosg
afe p = 2sing QeI = cos g
1+cos@+sind 1+sin6’
[MP PET 2001]
(@) pg=1 (b) %:1
(© g-p=1 @ q+p=1
IE tan @ +sind=m TAT tan@-sind=n, TG [T 1970]

(@ m?-n?=4mn (b) m?+n?=4mn
d) m?-n?=4ymn

I tang =2, r sing_ (,josa =
b"  cos®@ sin®e
@2 +h?)* [i Lj b @*+b?%)?* [i_lj
@ ix/a2+b2 b° & ® ix/a2+b2 b® a’
2 2\4 2 2\4
(c) +&( a +£) (d) +&(i_ij

Va2 4p? bf " af ~YJa2-p2 \b° @’

Ife  acos@+bsind=m T asind—bcosd=n, I

() m?-n?=m?+n?

[WB JEE 1986]

a?+b?=
(@ m+n (b) m?-n’
() m?+n? d) 3TH ¥ PIg &

I x =acos® 6T y=bsin® oT9
2/3 2/3 2/3 2/3
N ROERTRCE
X y X y
X 2/3 y 2/3 X 2/3 y 2/3
o 5B e G -

I cotH+tan & =m TATsec & —cos @ = n, 99 f=faRaa &
B AT GE B

@ mmn?)3 —nem?)3 =1



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

(b) m(mZn)l/3 _n(mn2)1/3 =1
(© nmn?)'* —m@m?2y"3 =1
@ nm2n)*’® —mmn?)3 =1
sin® @ +cos® @+ 3sin? Gcos? 6 =

[MP PET 1995, 2002; DCE 2005]
@@ o (b) -
(€ 1 d) 3T | BIg T
2(sin® @ + cos® ) — 3(sin* @ + cos* O)+1 BT T &

[MP PET 1997; UPSEAT 2002]

@ 2 (b
(0 4 (d
If sinx +sin?x =1, @

c0s™? x +3c0s™® x +3¢os® x +cos® x —2 IR ©

) 0
) 6

[Pb. CET 2002]
@ o (b) 1
() -1 (d) 2
I cosx +cos?x =1, 9 sin? x +sin* x &1 A4 &
(@ 1 (b) -1
() o d) 2
If sinx +sin? x =1,d9 cos® x + 2co0s® x +cos* x =
@ o (b) -1
() 2 (d) 1
xsin® a+ycos® @ =sinacosa Axsina—ycosa =0, @l
x2+y?= [WB JEE 1984]
(@ -1 (b) =
(€ 1 d) T |9 Big T8I

JfE (1 +sin A)(L +sin B)(L +sinC)

=(L-sin A)L-sinB)(L —sinC), d9 U YeT SXTaR &
(a) xsinAsinBsinC (b) *cosAcosBcosC
(¢) zsinAcosBcosC (d) zcosAsinBsinC
IfT (sec o + tan a)(sec B+ tan B)(sec y + tan y)

=tan atan ftan y, d9 (sec o —tan a)(sec g —tan f)

(secy —tany)= [Kurukshetra CEE 1998]

(a) cotacot gcoty (b) tanatan ftany
(¢) cota+cotpg+coty (d) tana+tan g+tany
IS sind, +sin@, +sind, = 3, T cos O, +CoS b, +C0S P, =
[EAMCET 1994]
@ 3 (b) 2
(0) 1 (d) o
2 2
RIS SinZH:X+2—y+l,Fﬁx‘Cb‘[ CIE [UPSEAT 2004]
X
@ -3 (b) -2
(e) 1 d) 3T | B &
Ifd tand—cotd=a @ sind+cosd=h, ar
(b2 —1)%(@’ +4) SIS BN [WB JEE 1979]
@ 2 (b) -4
(€) =4 (d) 4

If tan?q tan 28 + tan % B tan 2y + tan 2y tan 2¢
+2tan’atan?Btan?y =1, 9

sin? ¢ +sin? g+sin’y &1 A4 ©

@ o (b) -1

B wem vd Bemfia srgura 395

65.

66.

67.

68.

69.

70.

7.

72.

73.

74.

75.

76.
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S —
(e) 1 d) 3T | B &
€051°.c0s 2°.¢0s 3°......... c0s179° =
[Karnataka CET 1999; DCE 2005]
@ o (b) 1
1
2 4 =
(c) (d) >
cot54®  tan 20 AN BT [Karnataka CET 1999)]
tan 36° cot70°
@ 2 (b) 3
(9 1 (d) o
Sin10°+sin20°+sin30°+... + sin360° & A9 @
[Pb. CET 2003]
@ 1 (b) o
() —1 d) 3TH ¥ Iy &l

€C0S1°+C0s2°+C0S3°+..... +¢0s180° =
[Karnataka CET 2003]

@ o

(0 -1 (d) 2
I o =22°30", T (L+cosa)(l+cos 3a)
(L+cosba)(l+cos7a) = [AMU 1999]
@ 18 (b) va
© L2 @ Y21
Y 2 J2 +1
6(sin® @ +cos® B) - 9(sin* 6 +cos* H)+4 & W BRI
[MP PET 2001]
@ -3 (b) o
(9) 1 d 3
sin15°+cos105° = [MP PET 1992]
(@ o (b) 2sinl15°
(¢) cosl15°+sinl5° (d) sin15°-cos15°
c05105°+sin105° T 719 2 [MNR 1975, 76]
1

@) 2 (b) 1
© V2 @ =~

J2

cosy cos| 2= — x | - cos| =~y |cos x

2 2
+sinycos(%—xj+cosxsin(%—yj & A4 I BAT AR
(b) y=0

(d) x :nzz—%+y, hel)

(7). (37

SIH[EJSIn(Ej = [MNR 1984]
(@ /2
() V4

(b) —12
(d) 1
2 o o
I x sin45°cos? 60° :w, 9 X =
sec 45°cot“ 30°
[Kerala (Engg.) 2002]
(b) 4
d) 16
=130°dATx =sin A+cos A, dd

0 (b) x<0

/\/\
NN

[CET 1989]

@
< > ®N
v

—
1
~
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

() x=0 (d) x<0
cos A +sin(270°+ A)—sin(270°— A)+cos(180° + A) =
[MP PET 1990]
@) -1 ®) o _
(e) 1 d) 3T | B &
Eﬁ?;z<a<3—”,3ﬁ\/l_cosa +\/1+003a:
2 1+cosa l-cosa
2 2
) —— b) ———
@ sina ®) sina
1 1
() —=—— d ——=—
sina sina
tan[£+9j—tan[£—9j =
4 4
(a) 2tan26 (b) 2cot26
(¢) tan 26 (d) cot26
sin(z + 6)sin(r — 6) cosec 20 = [EAMCET 1980]
@ 1 (b) -1
() sin@ (d) -sing
cot(45° + 8) cot(45° - 0) = [MNR 1973]

@ -1 (b) 0
() 1 (d) o
tan A+ cot(180° + A)+ cot(90° + A)+ cot(360°— A) -

[MP PET 1992]

(@ o (b) 2tan A
(¢) 2cotA (d) 2(tan A—cot A)
tan @ sin(% + ej cos[% - Hj = [EAMCET 1981]
@ 1 (b) o

1 . y
c) — d I BE]
© 7 (&) T 9 BIE

IfE BT 9 BT AT AEN H 39 dHR fawiira fear Sme
TdH T B TIAT (tangent) TEX DI TIAT B k TH
TAT ¢ SHT R 8, T sind =

k+1 k-1

fb
g

(a) msimﬁ (b) 1 sing
(©) 2k_15in¢ ) STH & BIg TEI
2k +1

RIS x:ycos%:zcos%,ﬂ‘s{ Xy +YZ +2X =

[EAMCET 1994]
(@ -1 (b) o
(e) 1 (d) 2

fear g 7[<a<37”, a1 ol

\/(4 sin* o +5sin? 2a) + 4 cos{%—%} TR BN

(@) 2 (b) 2+4sina
() 2-4sina ) T4 ¥ B TEI
sin2£+sin23—”+sin25—”+sinz7—”=
8 8 8 8
@@ 1 (b) -1
(c) o (d) 2

(sec A+tan A—1)(sec A—tan A+1)—2tan A=
[Roorkee 1972]
(a) sec A (b) 2sec A

() o (d) 1

89.

90.

gl

92.

93.

tan(-945°) &1 719 [MP PET 1997]
(@ -1 (b) —2
(€ -3 d) -
IfT tan A :%,tan B :%,ﬂ’sl cos2A = [CET 1989]
(a) sinB (b) sin2B
(c) sin3B d) 3TH ¥ Py &
cos A—sinA &I A oid A:%’% [MP PET 1990]
@ 2 ®) -

J2

(€ o d

c0s(270° + 0) cos(90° — &) —sin(270° — #) cos & BT AT BT
[Karnataka CET 2005]

(@ o (b) -

(c) /2

I cos(a—B)=1 TqAT cos(a+ﬂ):%, —r<a,f<x,

I (o, f) & T A €
(@ o

[T Screening 2005]
(b) 1

(0 2 d) 4
T U9 A9 DU & INT 9 IR D
e s
. 1 . 1 o
T sinA=—-= AT sinB=—=, &l A TAT B ITHD
V1o g
<A P E, A1 A+B= [MP PET 1986]
(@ 7« (b)y /2
() 7/3 (d #/4
afg tan A =2tan B+cot B, dl 2tan(A—B)=
(a) tanB (b) 2tanB
(c) cotB (d) 2cotB
& sin A+sinB=C @Tcos A+cosB =D,dl sin(A+B)=
[MP PET 1986]
CD
P cto?
C?+D? 2CD
d i
(c) 20D (d) CZ.D?
JfT sinA=sinB T cos A =cosB, dd [EAMCET 1994]
@ sinh=B_p b sin2tB g
(6) cos——=0 (d) cos(A+B)=0
sin50°—sin70°+sin10° = [MNR 1979]
@ 1 (b) o
() /2 (d) 2
cos? 48°—sin?12° = [MNR 1977]
J5 -1 V5 +1
(@) 7 (b)
8
\/§+1

V3-1
(0) 1



gfe y =(1+tan A)1L-tan B) ot A—B:%, ar v+t

[) & K 2005]
@ o9 (b) 4
(c) 27 (d) 8
sin75° = [MNR 1979]
2-+/3 3+1
() 3 (b) ‘/__+
2 zﬁ
o Y3 @ L1
—242 242
I tan @ = —0— qerr tan B = ! A a+ B =
m+1 2m +1
[T 1978; EAMCET 1992; Roorkee 1998; JMI EEE 2001]
T T
@ 3 ® o
© & d) T ¥ FE A8

tan 20° + tan 40°+\/§tan 20°tan 40° =

1
a = b \/5
(@) 7 (b)

1

) ——— d) —-+/3
© -5 @ -3
1 .
Z[ﬁcos 23°—sin 23°]=
(a) cos43° (b) cos7°
(c) co0s53° d) 3TH ¥ Py &l
tan 75°—cot 75° = [MNR 1982; Pb. CET 1990, 2000]
(@ 23 ®) 2+43
(© 2-43 (d) 3T ¥ P T

If¢ tan A:—% qer tanB:—%, T A+B=

[T 1967; MNR 1987; MP PET 1989]

V4 3z
(a) 7 (b) e
5x . .
(o) e (d) $TH I B Tl
cot A cotB

gfe A+B=225°dl

. = MNR 1
1+CotA 1+cotB [MNR 1974]

(b) -1
d) 12

afg sinA:% e cosB:—%,mﬁAasﬂ B I Y
T A TgATer H E, AT cos(A + B) =

56 56
(@) e (b) T
16 16
(c) ® d) - ®

afe A+B:%,Fﬁ (1+tan A)(L+ tan B) =

@ 1 (b) 2

20.

21.

22,

23.

24.

25.

26.
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() (d) -2
1 V3
§in10°  cos10° (T 19741
(@ o (b) 1
() 2 (d) 4
af& cos(A+ B)=acos Acos B+ #sin AsinB, @l (a, £) =
[MP PET 1992]

@ (1-1 (b) (=11
() -1 @ @

sin” A —sin® B = [MP PET 1993]
sin A cos A —sin B cos B
(a) tan(A-B) (b) tan(A+B)
() cot(A-B) (d) cot(A+B)

i cos(a+ﬂ)=% qer sin(a—ﬂ):% AR o T

B0 T % @ 9 # € a1 tan 20 =

[T 1979; EAMCET 2002]

16 56
@ 3 © =
© = @ T ¥ FE A

afe cos@:% qATY T TS H 8l 9
c0s(30° + 0) + cos(45° — f) + cos(120° — @) BT HI9 &

" E[\E—l 1] . 23[J§+1 1}

S —+

17l 2 2 7l 2 2
() 23 ﬁ_l_i (d) 23 \/§+1_i
2 2 17 2 2
Ifd tan x+tan[%+ xj+tan(2?ﬂ+xj:3 8l T
(a) tanx =1 (b) tan2x =1
() tan3x=1 ) T & B B

sin47° +sin61°—sinl11°—sin25° =
[MP PET 2001; EAMCET 2003]

(a) sin36° (b) cos36°
(¢) sin7° (d) cos7°
IfT sin@+a)=a TATsin@ + B)=b &, a9
cos 2 (a — B)—4ab cos(a — B) BT 99 &
() 1-a?-b? (b) 1—2a?—2b?
() 2+a’+h? (d 2-a®-h?
@STd cos?(A—B)+cos? B—2cos(A—B)cos Acos B &
(@) BUR I3 (b) AT BUR T
() AW Mm3ra d) ATAT B wad
c0515°—sin15° &7 A &

[MNR 1975; MP PET 1994, 2002]

1 1
(a) N (b) 7
1
(c) T (d) T3
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27.

28.

29.

30.

3

32.

33.

34.

35.

afE tan o, tan B ENHRT x2 +px+q=0 (p=0) & HA 8,
GEl
(@) sin?(a+ B)+ psin(a + p)cos(a + B)+qcos(a+ f)=q

b tan(a+f)=—"
g-1
() cos(e+p)=1—q
(d) sin(a+p)=-p
tan 5x tan 3x tan 2x = [EAMCET 1991]
sin5x —sin3x —sin 2x
C0S5X —C€0S 3X —COS 2X
() o (d) 3T & BE TE
Al AMA®T 4x? ~16x +15 <0 HT PNd 8 tana © a0
cosf UUH AU B FAGWSIH Bl YAURT ®, 9
sin(a + f)sin(a — ) TRTR & [Kerala (Engg.) 1993]

(a) tan5x —tan 3x —tan 2x (b)

3 3
(@) T (b) -
2 4
o —= ) =
(c) 75 (d) 5
tanz—”—tanl—ﬁtanz—”tanl EREREE
5 15 5 15
a) -3 R
(a) (b) 7
(@ 1 @ 3

€0s 12° + ¢0s 84° + cos 156 °+ cos 132° & HIF &
[Kerala (Engg.) 1993]

(b) 1

1
() -= (d) 3

€05 52°+€0S 68°+€0s172° BT A &
[MP PET 1997; Pb. CET 1995, 99]
(b) 1

3

2 d) —
() @ 3
cos17°+sinl7°
—_—= [MP PET 1998]
cos17°—sinl7°
(a) tan62° (b) tan56°
(c) tan54° (d) tan73°

€0s 9°+5sin 9°
W = [EAMCET 1992; Kerala (Engg.) 2005]
COS 9~ —

(a) tan54° (b) tan 36°
(c) tan18° d) 3TH ¥ Pl &

sin70° + cos 40°
05 70°  sin40° = [Pb. CET 1986; MP PET 1999]

36.

37.

38.

39.

40.

42,

43.

4.

45.

afg cos(A—B):% TMTtan Atan B =2, d9

(@) cosAcosB :%

() cosAcosB = —%

tan 100° + tan 125° + tan 100° tan 125° =

@ o
() -1

afe %<a<7z, 7r<ﬁ<3—2ﬁ;

Tdsin(f — ) BT A9 BR1

(@) —r171/221
() 217221

[MP PET 1997]
(b) sinAsinB = —%

(d) sinAsinB = —%

[DCE 1999]
(b) 172
(d) 1
sinoz:E AT tan ﬂ:E,
17 5
[Roorkee 2000]
(b) - 21/221
(d) /221

JfE cos x +cosy +cosa =0 TATsinx +siny +sing =0, I

cot[“yj:
2
(a) sina

(c) cota

[Karnataka CET 2001]

(b) cosa

(x+y
) sm(—z j

IfE sin@ +sin 260 +sin 360 = sina
TAT oS & + COS 26 + ¢0S 30 = cos o , T & BT T B

(@ al2
() 2«

c0s10° +sin10°
c0s10° —sin10°

(a) tan55°
() —tan35°

[AMU 2001]
(b) «
(d) «al6
[MP PET 2002]
(b) cot55°
(d) —cot35°

afe cosP:% ﬁ%cosQ:%, Safs P Q@ I =IADIO

g€ d9 P-Q & A9 B8N
(@ 30°
(c) 45°

sec50° +tan 50° BT HIF BT

(a) tan20° +tan50°
() tan20° +2tan50°

[Karnataka CET 2002]
(b) 60°
d) 75°
[DCE 2002]
(b) 2tan 20° +tan50°
(d) 2tan20° +2tan 50°

T tana=1+27)", tan f=1+2"), T a+ -

(@) 716
(¢) 7/3

[AMU 2002]
(b)y #l4
(d) =/2

S =SNG +5iN260 +.... +sinng BT IRTH BT

[AMU 2002]

(a) sinl(n +1)Hsinln 9/sin£
2 2 2

(b) cosl(n +1)esinln9/sing
2 2 2



46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

(¢) sin l(n jul)ecoslnelsin2
2 2 2
(d) cosl(n +1)Hcos£n9/sing
2 2 2

cot70° +4cos70° T A BN [Orissa JEE 2003]

1
@ —= ) 3

V3

1

(© 243 @ 5
205 . cos 2Z 4+ cos SZ 4 cos 2% T HH R

13 13 13 13

[UPSEAT 2004]
@ -1 (b) o
(€ 1 ) STH ¥ Pig T8I
afg sinH:E,(O<€<ﬁ) qoI cos¢:—§,(7z<¢<3—”)
13 2 5 2

qr sin(@ +¢) @1 A BETT [Orissa JEE 2004]

-56 -56

- b —
@ & ® %5

1

— d) -56
© & d -5
IfE tan A—tan B = x @ITcotB—cot A=y, dl cot(A—B)=

1 1
@ —+y (b) —

X Xy

1 1 1 1
(© ——= d —+=

Xy Xy
sin12°sin48°sin54° = [NIT 1982; Kerala (Engg.) 2001]

(@) 116 (b) 1/32
() 18 (d) 4
T 2z 4z 87
C0S —C0S —C0S —C0S — =
5 5 5 5
(a) 16 (b) o
() —1/8 (d) —1n6

c0s12°—sinl12° sin147°
- = [MP PET 1991]
c0s12°+sin12° cos147°
@ 1 (b) -1
(© o (d) T & Pig TE
tan 20°tan 40°tan 60°tan 80° = [T 1974]
@ 1 (b) 2
© 3 @) /372
cos 20°cos 40°cos 80° = [MP PET 1989]
(@) 12 (b) 14
(c) 16 d) 18
sin36°sin72°sin108°sin144° = [T 1965]
(@) 4 (b) 116
(c) 3/ (d) sne
If¢ cos A=mcos B, @& [MNR 1990]
(@ cot A+B _ m+1tan B-A
2 m-1 2
B-A

A+B m+1
n = cot
2 m-1 2

(b) ta

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.
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© cotA+B _ m+1tan A-B

2 m-1 2
d) =T A BIg &I

Ife x = cos10°cos 20°cos 40° 8T, dT X BT HF BT
[Roorkee 1995]

1 1
—tan10° b) —cotl0°
@ 2 (b) 3
(c) %cosec 10° (d) %sec 10°

sin12°sin 24°sin48°sin84° =

(a) cos20°cos40°cos60°cos80°

(b) sin20°sin40°sin60°sin80°
3

(c) I3

() T A PIg TE

tan3A—-tan 2A—tan A =

(a) tan 3Atan 2Atan A

(b) —tan3Atan 2Atan A

(¢) tan Atan 2A —tan 2Atan 3A —tan 3Atan A

(

d) T A BIS T

COSZ(%—ﬂ]—SinZ(a—%j =

(@) sin(a + p)sin(a — p) (b) cos(a + p)cos(a — f)
(¢) sin(a — B)cos(a + f) (d) sin(a + B)cos(a — )
tan 9°—tan 27°—tan 63°+tan 81° =
@) 12 (b) 2
(c) 4 (d) 8
sin36 +sin50 +sin76 +sin96

= [Roorkee 1973]

cos 30+ cos56 +cos76 +cos 96

[EAMCET 1989]

[MNR 1982; Pb. CET 1991]

[Roorkee 1989]

(a) tan36 (b) cot36
(¢) tan6d (d) cot6é
sin163° cos 347° +sin73° sin167° = [MP PET 2000]
@ o (b) 172
(e) 1 d) STH A BIS T3l
sin 600 °cos 330° + c0s120°sin150° &1 A BRI
[MP PET 1994]

@ -1 (b) 1
© w B
9 = No

V2 2
cos A +¢0s(240° + A)+cos(240°— A) = [MP PET 1991]
(@) cosA (b) o
() J3sinA (d) V3 cos A
cosz(% + 9} - sinz(% - 6) = [EAMCET 2001]

1
(a) ECOS 20 (b) o

1 1

——cos26 d) —

(c) 2 (d) 2
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67. IR bsina =asin(a@+24), a+E =
a_
tan cot
(a) —ﬁ (b) —ﬂ
tan(a + p) cot(a — f)
—cot g @ cot g
cot(a + f) cot(a + f)
68. S!n(B + A) + COS(B — A) = [Roorkee 1970; 1IT 1966]
sin(B — A)+cos(B + A)
@ cos B+s!n B ) oS A+s!nA
cosB-sinB cos A—sin A
cos A—sinA . !
_— d Kl el
© cos A+sin A @) ¥ G DR
69. X sin(x+y) _a+b tan x 3
’ sin(x-y) a-b'  tany
b a
- b) —
@ a (b) b
(c) ab d) 3T | B &
70. IS sinA+sin2A=x TATcos A+cos2A =y, T9
(X +y?)(x* +y® -3)=
@ 2y (b) y
© 3y d) T 9 Big T2
- cos6X +6cos4x +15cos2x +10 e
) c0s5x +5cos 3x +10 cos x
(a) cos2x (b) 2cosx
(c) cos?x (d) 1+cosx
72. cosa.sin(B —y)+cos B.sin(y — )+ cosy.sin@ — B) =
[EAMCET 2003]
(@ o (b) 172
(e) 1 (d) 4cosacos fgcosy
73. sin(B+y—a)+sin(y +a— p)+sin(e+ f—y)-sin(e+ S+y)=
(a) 2sinasin gsiny (b) 4sinasin gsiny
(c) sinasinBsiny d) T & B B
74.  IfE mtan(6-30°) =ntan(d+120°), @ m+n_ [T 1966]
m-n
(a) 2cos 26 (b) cos 20
(¢) 2sin20 (d) sin 20
75. 2C0S X —C0S3X —COS5X = [Roorkee 1974]
(a) 16 cos®x sin?x (b) 16 sin®x cos?x
(¢) 4cos’x sin®x (d) 4sin®x cos®x
76. 1+c0s2X +C0S4X +C0S6X = [Roorkee 1974]
(a) 2cos xcos 2x cos 3x (b) 4sinxcos2x cos3x
(c) 4c0SXCoS2X cos 3X ) STH & B TEI
77. Mzcot B’ fﬁ'A’B’Cé
cos C —cos A
() AR ool H (b) TOTRR SOl #

78.

79.

80.

81.

82.

83.

84.

85.

() BIHD 2o ¥ d) T 9 Blg T8I
2z Y4 87 167

C0S —C0S — C0S —C0S —— = [T 1985]
15 15 15 15

(@) 12 (b) 1/4

(c) 18 (d) 116

0052+ cos? Z 4 cos? 2Z A BT
12 4 12

[Karnataka CET 2002]

3 2
= b =
@ 3 ®) 3
3+43 2
(o) (d)
2 3+4/3
sin"Zsin>Z sin2Zsin 1% &7 W & [MP PET 2004]
16 16 16 16
1 V2
il b X2
@ 75 ®) ¢
1 V2
= q) X2
(o) 3 (d) 3
c0s%76° +¢c0s?16° —cos 76° cos 16° = [EAMCET 2002]
(@ -4 (®) 12
() o (d) 3/4
T 2z 4z
08 = (08 —— €08 —— = [MP PET 1998]
7 7
1
0 b) —
@ ®) 3
1 1
= dH —=
© 3 (d) 3
o _ 0
M BT H9 BT [Karnataka CET 2003]
tan 50°
@ 1 (b) 2
() 3 (d o
c0s? a +cos? (o +120°)+ cos? (@ —120°) RTR &
[MP PET 1993]
@ 32 (b) 1
(c) 12 (d) o
tan 20° + 2 tan 50° —tan 70° &7 HI9 & [AMU 2005]
@ 1 (b) o
(c) tan50° d) STH | BIS T3l
YT MR II—INUTH BV & FABIVIRI AT
cot®15°-1
—= [MP PET 1998]
cot“15°+1
1

@ 5 (b)
343
() T\/_ (d)



afg cosezg qer cos¢:%, el @ dqAT ¢ UHHD

R[ADIT &, Al cosg—;qj: [MP PET 1988]
7 7
a) — b) ——
(a) 72 (b) 572
7 7
c — d) —
(©) 75 (d) 275
ﬂﬁ:’sec@:l%,?ﬁtang:
1 3
(@) 3 (b) 2
1 5
(c) 7 (d) 7
?Tllq’tané—g l1+cosA
2 2" 1-cosA
@@ -5 (b) 5
© 9/4 d 479
uﬁcosAzg,FﬁtanSA:
@ 0 b) 1/2
© 1 d) o«
sin40 T forar ST Adar &
(a) 4sind1—2sin? OW1-sin? 0
(b) 2sin@cosPsin? o
() 4sin@-6sin®6
(d) T A BIg L
gfe cosZB:Mfﬁ tan A, tan B, tanC @
cos(A-C)
(a) TR S0 H (b) ToIR Spoft
(©) EeHSD Sioft § (d) T A BIg Ll

gfe atan @ =b, dT acos 26 +bsin 26 =
[EAMCET 1981, 82; MP PET 1996; ] & K 2005]

(@) a b) b
() -a (d -b
sin 2A CosA )
(1+cos 2A](1+cos Aj -
A A
@ tan— (b) cot—
A A
(c) sec 0 (d) cosec >
1 1 ~
tan 3A—tan A Ccot3A—cotA
(@) tan A (b) tan 2A
() cotA (d) cot2A
cosec A—2cot2Acos A=
(@) 2sinA (b) sec A
(c) 2cos A cot A d) STH A BIg TEI

1/2+\/2+Zcos49 =

20.
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(a) cosd (b) siné
(¢) 2cosé@ (d) 2sin@
IfT cos30 = acosd + Bcos® 0, (o, B) =
@ (B.4) (b) (4.3)
(© (-3.4) d (B.-4)
(cos & +cos B) +(sina +sin B)? =
@) 40032# (b) 4sin2a;ﬂ
(c) 4cos? atp (d) 4sin? atp
2 2
af tanx:E,Eﬁ ‘,a+b T /_a—b =
a a-b a+b
[MP PET 1990, 2002]
2sinx 2c0s X
Vsin 2x VJcos 2x
© 2.c0s X 5 2sin x
Jsin2x J/cos 2x
1—23in2[£+0]:
4
(a) cos20 (b) —cos 26
(¢) sin26 (d) —sin26
sin3A—cos[%—Aj
cos A +cos(z + 3A) -
(a) tan A (b) cotA
() tan2A (d) cot2A
If tan A:%,ﬂa tan 3A =
9 11
(@) 2 (b) >
7 1
) — d -=
(c) 2 (d) 2

V1+sinx ++4/1-sinx ]
, (STd x Eéa RINE
\/1+sinx—\/1—sinx ( © 3

. X X
sin— b) tan —
@ > (b) >
X X
sec — d) cosec —
() > (d) >
(sec 2A +1)sec? A =
(@) sec A (b) 2sec A
(c) sec2A (d) 2sec2A
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22,

23.

24.

25.

26.

27.

28.

2sinAcos®A—2sin®*Acos A =
[Roorkee 1975; Kerala (Engg.) 2001]

(a) sindA (b) %sin4A
@%WA ) TG B
sin@ +sin 20
i [Roorkee 1971]
1+cos @ +cos 260
1 1
—tan 4 b) —coté
(@) > (b) >
() tané@ (d) coté
2sina

a2 r {1l -cosa+sina} e

{l+005a+sina}: 1+sina
[BIT Ranchi 1996; Orissa JEE 2004]
1
@ - (b) 'y
y
(© 1-y (d) 1+y

1 _ 1 .
gfe  tan @ = = TATsin :—[O<ggl <_J, dq9 2
7 p V10 d 2 P

ENERE
T 3
(a) 7°¢ (b) a1
T «a T «a
© 872 W52

I cos(d —a), cos @ TATcos(d + ) BIASG Ho #H &, a9

cos 8 sec % EREREE [T 1997]
@ =2 +/3
(© =+ % (d) T A B TEl

Ifg sind+sing=a g cos@+cosg=b, @I tan% ENER

a? +b? 4-a%-p?
4-3%-p? a% +b?
/ a?+p? ’4+a2+b2
4 +a® +h? a?+p?
gfe tanA:l__CoéB, @ tan2A B tanB b U H
sin
fa1fery ok fewrarsy fo
(a) tan2A=tan B (b) tan 2A =tan’B
() tan2A=tan’B+2tan B (d) STH A BI3 Al

IfE sing, sinad cosa b Eﬁa P OIRR AT ®, T4
cos 23 BT A BT
(b) 2cos (X_aj

(a) 2sin (E—aj
2( T in2| T
(¢) 2cos (4 +aj (d) 2sin (4 +aj

[MP PET 1993]

[NT 1983; MP PET 1994]

29.

30.

3L

32.

33.

34.

35.

36.

37.

seC8A-1 [MP PET 1995]
seC4A-1 995
@ tan 2A ) tan 8A
tan 8A tan 2A
COt8A . .
© oA ) T 9 IS
IfT cos A = i TG 32 sin(ﬁj sin[ﬂj = [DCE 1996]
4 2 2
@ 7 (b) 8
() m d) STH A BIS T3l
tan 15° = [EAMCET 1981]
® 3 ®) V3-2
© 2-43 ) T A P TE
f tana:;tanﬂ:%,ﬂir oS 2 = [CET 1986]
(a) sin2p (b) sindp
(c) sin3p d) S ¥ B3 T
If¢ tan f=cosftan o, T tanzgz
sin(a + ) cos(a — )
sin(a — ) cos(x + fB)
sin(@ - B) cos(a + f)
sin(e + ) cos(a - f)
f cosA:%,ﬂH 32 sin%cos%A: [EAMCET 1982]
@ 7 (b) -7
() 7 d) —7

afg ¢ T ¢ PIvT Yo Ut | Rerd 8 dern tan@:%\%ﬁ?

. 1
Sing =——,dd [Kurukshetra CEE 1998; AMU 2001]

Y10
(a) @+2¢=90° (b) @+2¢4=60°
() O+2¢=30° (d) O@+2¢=45°
COsA
1-sinA
(a) sec A—tan A (b) cosec A+cot A
© tan|Z-A @ tan| 242
4 2 4 2
tan%a’ﬂa’\f%
1-sinA 1+sinA
(@) - (b) -
1+sinA 1-sinA

© =+ /l—cosA @ =+ /1+cosA
1+cosA 1-cosA



38.

39.

40.

41.

42.

43.

44.

45.

gfe sinazé,aﬁ 7r<a<37”,?‘ﬁ cos%a:

[MP PET 1998]
-1 1
a) —— b) —
(@) o (b) o
3 -3
c — d) —
(©) o (d) o

gfe 0<x<%,azr sec 2x —tan 2x T |19 81T

T T
(a) tan(x—zj (b) tan(z—xj

z o[y
(© tan(x+4j (d) tan (x+4j

IfE sind+cosd =x, qdsin® @+cos® g :%[4—3(x2 -17]
BT

[T Screening 1994]

(@) I IRAfa® B forw (b)) x?<2® fou
© x222 d) T | IS T
Ife tan @ =1, TV tan 20 + sec 20 = [MP PET 1999]
1+t 1-t
(a) 1t (b) 1ot
2t 2t
91 DT
V2 -sina—cosa _ (AU 1909)
sina —cosa
o T T (04
(a) SGC(E — Ej (b) COS(E - Ej
[04 T o T
() tan (E_Ej (d COt(E_EJ
Ife cos @ :%[a+§j,ﬂ’e[ c0s 30 BT |19 81T
[MP PET 2001; Pb. CET 2002]
1,1 3(al
(@) S[a +a3j (b) 2(a+aj
YIS 1,1
() Z(a +a3j (d) 3( +a3j

Ife o ITHHEROT 25c0s20+5¢c0s0-12=0, z/2<a<n
P TP I &8I, Al sin2q BT A BRI

[UPSEAT 2001]
(@) 24125 (b) 24125
(©) 13/18 d) -13/18
Jf¢ A =133°T9 2cos % - [DCE 2001]

@@ —Vl1+sinA—y1-sinA (b) —v1+sinA +4/1-sinA
(¢) V1+sinA—41-sinA (d)

\/l+sinA+\/1—sinA
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
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=]

I 90° < A <180° ToIT sinA:%, El tan% BT H9 BN

[AMU 2001]
@ 1/2 (b) 3/5
() 3/2 d 2
afE 2tan A = 3tan B, G0 —28 o7 wr g
5—-cos 2B
[AMU 2001]
(a) tanA-tanB b) tan(A-B)
(¢) tan(A+B) (d) tan(A+2B)

gfe cos(a_ﬂ]:ZCos(aJrﬂ) a tanZtan L @ A=
2 2 2 2

[AMU 2001]
1 1
= b) —
(@) > (b) 3
1 1
= ) =
(c) 2 (d) 3
af tan ? 1-t?
tan — =1t,d9 Ry AT ﬁTIT [Kerala (Engg.) 2002]
(a) cosé (b) sin@
() secl (d) cos20
g &+i: 2c0s0,dgx8 +x° =
Jx
[Karnataka CET 2003]
(a) 2cos6é (b) 2cosl26
(¢) 2cos30 (d) 2sin360
IfE sin20 +sin2¢ =1/2 TAT cos20 +cos2¢=3/2, T8
cos’(@ - ¢) = [MP PET 2000; Pb. CET 2000]
@) 3/8 (b) 5/8
) 3/4 d) 5/4

cos 2(0 + @) — 4 cos(0 + g)sin@sing + 2sin? ¢ BT AN 7
[Orissa JEE 2004]

(a) cos20 (b) cos36

(¢) sin26 (d) sin36

1 & 9 o9 ) e uReg /8 [TIT 1998]

(a) sinl15° (b) cos15°

(¢) sinl5°cos15° (d) sin15°cos75°

cos15° = [MP PET 1988; MNR 1978]
1+cos30° 1-cos 30°

(@) > >
© + f1+cc;s30 @ + fl—cc;sSO

afE sinA+cos A=+/2,ar cos? A=

1 1
a) — b) —
O) 2 (b) 5
1 3
o —— d =
() 72 (d) 5
2c0s20-2sin?0 =131 0= [Karnataka CET 1998]
(@) 15° (b) 30°
() 45° d) 60°
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57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

. 336
gfe sinag=—— dem 450°<a <540° B, d sin| £
625 4

TR &
1 7
a) —— b) —
(a) 572 (b) 2
4 3
(c) 5 (d) 5
I tan?6 =2tan? ¢ +1, A9 cos 20 +sin’ ¢ TR &
@ - ) o .
(c) 1 ) T | IS T

I
-

4 T 4 37 4 57 V.4
COS™ — +CO0S ?+COS ?+COS —_—=

@ (b)

Njw N o
Alw B

() (d)

gfe sinx+cosx:%,ﬂ’s[ tan 2x dT A9 81

[UPSEAT 2003]
25 7
- b)) —
@ 7 (b) o5
25 24
- ) ==
(o) 7 (d) 7
cos? A(3 -4 cos? A)? +sin? A(3—4sin? A)? =
(a) cos4A (b) sindA
(© 1 d) S ¥ PIS T2
tan A+sec A-1
tan A—secA+1
1-sinA 1-cos A
@ (b) -
cos A sin A
1+sinA @ 1+cos A
cos A sin A
1-sinA
VitsinA
(a) sec A+tan A (b) tan (%— AJ
© tan|Z+2 @ tan[Z-A
4 2 4 2
sin36’—cosS€+ B
sin@ +cos 6
(a) 2sin26 (b) 2cos26
() tan 260 (d) cot28
tanY%" BT AM & J & K 2005]
@ 6+3+42-2 b) V6 -+3+2-2
(© V6-v3+42+2 d) V6-43-42-2

e @ =g DT § TqA singzw/xz—;l,ﬂ?tanﬁav‘rﬂﬁ%\’

[Orissa JEE 2005]

(@ x*-1 b Vx’-1
() VX2 +1 d x%*+1

—

PP waAl & Sfaws g fAfas 9,
yfcefad By gaafier

acos@+bsingd1 79 fhas = & 8
(a) a—-b3R a+b

(b) a 3R b

(© —(@2+b?)aR (a2 +b?)

d) —va?+b? 3R ya?+b?

3c0s0 +4sing BT T&TH A

[Karnataka CET 2004]

(@ 3 (b) 4
© 5 d) T | IS T
5sin® @ + 4 cos? @ BT =ATH A4 ©
(@ 1 (b) 2
(o) 3 d 4
cosz[%—xj—cosz[%+ x] P Sfeass A4 &
3 1

@ —% (b) 5

V3 3
(c) T (d) 2
tan? 6 +cot? 6=
@@ =22 by <2
() 2-2 (d) 3T A BIg el
/3 COS X +sin X BT HF HETH BN, A x-
(@) 30° (b) 45°
(c) 60° (d) o90°

acos X + b sin x &1 3T 9= BT

[MNR 1991; MP PET 1999; UPSEAT 2000]
(@ a+b (b) a-b

() |al+ b (&) @ +b?)?

3¢0s X +4sinx +5 &7 fAfTs |49 8 [MNR 1991]

@ s (b) 9

() 7 d) o

sin x cos x T AHTH T JATH A9 T [MNR 1975]
1 1

@ 1-1 (b) 277

1 1
(o) 177 (d 2-2

cos@ +sing &1 HfeTss a9 & [MNR 1976; Pb. CET 1996]
(@ o (b) -2

(© 1/2 d V2

4sin? x +3cos? x ®I AfdHAH A9 R

[Karnataka CET 2003]
@ 3 (b) 4
(© 5 d 7



20.

21.

22,

23.

RIS [0%} 7 sin(x +%]+cos(x +%) BT IAfrHdH

g ®

[NT 1992]
T v
(a) X = E (b) X —E tRI
T T
(C) X = g (d) X —E W
9tan? @ +4 cot? 9 BT =ATH HH ©
@ 13 (b) 9
(c) 6 (d) 12

afe e @R o, fAA y,a+ f+y =7 D AT
P B, Al ASTH sina +sin S+ sin y BT FATH A9 &

[NIT 1995]

@ T3 (b) -3
(c) ©FTCHD (d) FOTHD
3sin@+4cosd &1 M A9 7 [UPSEAT 2004]
@ s (b) 1
() 3 d) -5
sinx —cos x &1 Ifeas AN ® [UPSEAT 2004]
@ <2 b) 1
(© o (d) TH A PIg LN
e A=cos?0+sin* 9, a9 0 & A 7H1 B forg

[UPSEAT 2001]
@) 1<A<2 b) 13/16<A<1
(©) 3/4<A<13/16 d) 3/4<A<1

Ife A=sin?@+cos* 9, A1 0 & AW IRdfdd T B forw
[T 1980; Roorkee 1992; EAMCET 1994; Pb. CET 1999;
DCE 1996, 2000, 01, MP PET 2004; Orissa JEE 2004]

(@) 1<A<2 ) %gAsl
13 3 13
(/3 sin x +cos x) & 3BT AT B R x BT A &
(@ 30 (b) 45
(c) 60 (d) 90

IS o+ f—y=m alsin® @ +sin? f—sin? y W &
[T 1980; Pb. CET 2003]
(a) 2sinasin gcosy (b) 2cosacos gcosy

(c) 2sinasinBsiny d) STH A BIg TEI
A A4 B ¢ D TP T TS b HOT B, Al

cos A +cos B +cos C+cosD = [T 1970]

(a) 2(cos A+cosC) (b) 2(cos A +cos B)
(¢) 2(cos A +cos D) (d) o
e A+B+C=z, @l
cos A cos B cosC
sinBsinC  sinCsinA  sinAsinB
@ o (b) 1
() 2 (d) 3

I ABCD TP T aGYSl &I,

cos A—cosB+cosC —cosD =

24.

25.

26.

27.

28.

29.

30.

31

32.

33.
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@ o (b) 1
(¢) 2(cos B —cos D) (d) 2(cos A—cosC)

IS ABC H sin A+sinB +sinC & 919 &

(a) 4sinAsinEsinE (b) 4cos,AcosEcosg
2 2 2 2 2 2

() 4cosAsinEsinS (d) 4cosAsinEcosE
2 2 2 2 2 2

ST ABCH sin2A +sin 2B +5sin2C @R &
[MP PET 2004]

(@) 4sinA.sinB.sinC (b)
(¢) 2cos A.cosB.cosC (d)

4 cos A.cos B.cosC
2sin A.sinB. sinC
IfE x +y+2=180°, T cos 2X + €OS 2y —€0S 2z MR T
(a) 4sinx.siny.sinz (b) 1-4sinx.siny.cosz

() 4sinx.siny.sinz-1 (d) cos A.cosB.cosC

IS a+ f+y =2z @ [T 1979
@ tanZrtanlitan L —tan Ltan Lean 2
2 2 2 222
® tanZtanZitan Lran Litan Lian L =1
272 2 2 22
© tanZitanitan? - —tan LtanLian L
2 2 2 272 2
d) STH A BIg TS
U%A+B+C=7r,ﬂ’ei cos 2A +cos 2B +cos 2C =
[EAMCET 1982]

(@ l+4cosAcosBsinC (b) —-1+4sinAsinBcosC

() —1-4cosA cosB cosC (d) T4 | BIS -T&l

sin2A +sin 2B +sin2C
cos A+cosB+cosC -1

Ife A+B+C=180°, 9

(a) 83inAsinEsin9 (b) 8COSACOSECOS£
2 2 2 2 2 2

() 8 sinécosEcosS (d)
2 2 2

ae 4 B ¢ W P & @ & 9
sin® A+sin? B+sin?C —2cos AcosBcosC = [CET 1989]
(@ 1 (b) 2

(€ 3 (d) 4

e Aol # tan A+tan B+tan C =6 TT tan Atan B = 2,
T9 tan A, tan B T tan C & #19 &

(b) 2,1,3

(d) T ¥ BIg Tl

e A+B+C=z, @l tan2§+tan2%+ tanZ% B ©

A.B.C
8 cos — sin—sin —
2 2 2

(@ 1,23
(¢) 1,20

@) <1 b)) =1
() =0 (d) =1
tan A+tanB+tan C

I A+B+C=180°, T4 =
tan A.tan B.tan C

[EAMCET 1989]
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@ o (b) 2
(9) 1 C
3. AR A B cTHN Brgs & @or 81, a1

35.

36.

37.

38.

39.

40.

41.

42,

sin 2A + sin 2B —sin 2C &T #19 8RM
(a) 4sinA cosB cosC (b) 4cosA

[MP PET 2003)]

() 4sinAcos A (d) 4cosAcosBsinC

el By ABCﬁ,sin2§+sin2%+sinz%Em HE BN
[MP PET 2003]

(a) 1—2cos,Acos,EcosE (b) 1—23inAcosEcos£
2 2 2 2 2 2

(c) 1—23inésinEsinE (d) 1—2005AcosEsin£
2 2 2 2 2 2

Ife cos A=cosB cosC 3R A+B+C =z ql cotBcotC
BT A B
@ 1 (b) 2

[Pb. CET 2000; 02]

1
© 3 @ <

¥ A+B+C=180°, d9
(cot A + cot B) BT A BITT

(cot B +cot C)(cot C +cot A)

[UPSEAT 1999]
(@) sec Asec BsecC (b) cosec Acosec Bcosec C

(¢) tan AtanBtanC (d) 1

e A+B+C=180°, o4 cot§+cotg+cot%?ﬂ A+

BT [UPSEAT 1999]
(a) 2cot AcotEcot < (b) 4cot AcotEcotS
2 2 2 2 2 2
(e) cot A cot B cot < (d) 8cot A cot B cot <
2 2 2 2 2 2

e A+B+C=270°, d9

cos 2A +¢c0s 2B +cos 2C +4sin AsinBsinC =

[EAMCET 2003]
(@ o (b) 1
(€) 2 ) 3

I A+B+C=270°, 9 Ztan%tan%:
[Karnataka CET 2004]
@ o (b) 1
(c) 2 d 3
Ife A+B+C =x(AB,C >0) TN C3NAHPBIT &, 4
(@) tan AtanB>1 (b) tan AtanB <1
(d) 3T 9 DI AL

A A, B C IS RADIV H UGR & & A+B+C=rx
dATcot Acot Beot C = K, dd

(¢ tanAtanB=1

L (b) K= L

33 33

(@) K<

43.

44.

45.

46.

1

1
(C) K <§ (Cl) K >§

gfe A+B+C:37”, T9 cos 2A +cos 2B + cos 2C =

[EAMCET 1989]

(@) 1-4cosAcosBcosC (b) 4sinAsinBsinC

(¢ 1+2cosAcosBcosC (d) 1-4sinAsinBsinC

f(x) = sin x + cos x BT Sfeas AN & [MP PET 1996]
(@ 1 (b) 2

© % @ V2

HAd V3 sinx+cosx & UH H 306 | Ieadd fdwg Bl
Eﬁ g [MP PET 1998]
@@ 4 (b) 2

© 1 @ V3

Wl f(x) = 3sin x +4 cos x & AT H19 & [RPET 1996)
@ 3 (b) 4

(0 5 d 7

Critical Thinking

I Objective Questions

10 . AN B JAI AR PN BICHR, 1 Al AR dlel g
P IR W @ T, @ 39 AR BN 99 B Be W

=IRT BT BN [MNR 1974]
@ o W () 5 W

T T
(c) 5 SRR (d) 0

sin?5° +5in210° +5sin?15° +... + sin® 85° +sin? 90° T

q9 81T [Karnataka CET 1999]
@ 7 (b) 8

1
© 9 (d) 9E

gfe 34—”<cx<;r 81, 99 +cosec’a + 2cotr SRTSR ©

[Pb. CET 2000; AMU 2001; MP PET 2004]
(@) l+cota (b)
(¢) -1-cotx (d)

1-cota

-1+cote

I acos® o +3acosasin?a=m Tl

asin® o +3acos® asina=n &, @ (M +n)?'% +m —n)?’3
TR &

@ 2a’ (b) 2a'’3

) 2a®® d) 2a°



afg cos(@—a)=a, sin@@—- B)=b &, T9
cos?(a — B) + 2absin(a — B) SRR &

() 4a’b? (b) a?-b?
(c) a’+h? (d -a’b?
IfE sin A=nsinB, I -1 nA+B_
n+1
(a) sin A-B (b) tan A-B
A-B . .
() cot— d) T ¥ IS T
1 . 1
Ife x+==2cosf, @ x° +— = [MP PET 2004]
X X
(a) cos 36 (b) 2cos 36
1 1
—cos 360 d) —=cos 36
(c) > (d) 3
IfT sinx +cosec x =2, T sin" x + cosec"x RIS &
[UPSEAT 2002]
@@ 2 b) 2"
(c) 2n—1 (d) 2n—2

sina —Cos . .
T tan@=—""= q sin@+cosa d Sina—cosa
sina +cos a

TRIR BT
(a) V2 coso, V2 sine (b) J2'sing, V2 cos o
() V2'sing, V2 sine (d) V2 cos 0, V2 cos &

e cos® o +5in @ + Ksin? 2¢ =1, B a1 kBT HH 81

[WB JEE 1971]

4 3
— b)) —
(@) 3 (b) 2
1
— d) 2
(c) 2 (d)
sin 20° sin40° sin60° sin80° = [MNR 1976, 81]
-3
—— b)) —
® 16 ®) 16
3 5
- d) - —
(c) T (d) 16
sinlsins—”sins—”sinzsin9—”sinll—ﬂsin13—” CIERIE]
14 14 14 14 14 14 14
g N [T 1991; MNR 1992]
1 1
- b)) —
(@) 3 (b) 6
1 1
- ) —
© 3 @ %

tan o + 2tan 2a + 4 tan 4o + 8 cot 8o =
[T 1988; MP PET 1991]
(a) tana (b) tan 2«

() cota (d) cot2a

/3 cosec 20° —sec 20° = [NT 1988]

16.

20.

21.

22.
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e
2sin20°
2 —
@ ( sin40°
© 4 4sin20°
. ZoMey
sin40°
1+¢0s56° +cos58° —cos66° = [T 1964]

(a) 2cos28° cos 29° cos 33° (b) 4 cos 28° cos 29° cos 33°
(c) 4cos28°cos29°sin33°(d) 2cos28° cos29° sin33°
If& x =sin130° cos80°, y =sin80° cos130°, z =1 + xy,

T 9 5 9 B9 A BUE I §

[AMU 1999]
(@ x>0,y>0,z>0 (b) x>0,y<0,0<z<1
() x>0,y<0,z>1 (d) x<0,y<0,0<z<1

Hﬁa,ﬂ,ye[o,ﬁj,ﬁ sin(a + 5 +7) BT 7 BT

2 sina +sin g +siny
@ <1 (b) =1
(d) 37 & P T
afd acos20+bsin20=c & T A o IR £ &,

tan ¢ +tan g &1 HI9 g [Kurukshetra CEE 1998]

c+a 2b

- = b) ——
@ 2b ®) c+a

c—-a b

- - 4 —
© 2b @) c+a
JfE tan x :Z—b(a;tc),

a-c

y =acos? x + 2bsin x cos x + ¢ sin? x

gar z=asin? x —2bsinx cos X + ccos? x BI, T
(@ y=z (b) y+z=a+c

() y—z=a+c (d y-z=(a-c)®+4b?

[EAMCET 2001]

I cosecd = P4 g cot[%+§]:

p
a - b —
(@) q (b) 0

© +pg ) pg

I asin®x+bcos?x=c, bsiny+acos’y=d @I

2
atan x =btany,dd a_z NN &
b

w b=0@-b) o @-de-2)
(@-d)(c-a (b-c)(d-b)

0 G-ae-a) @ 0900
(b—c)(@-b) c-a)(a-d)

cosA+cosBY) (sinA+sinB Y

(sinA—sinBj +[cosA—cosBj (n S 7 F9) -

(a) 2tan”¥ (b) 2cot" A=B

(© 0 (d) ¥ 9 PIE T
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23.

24.

25.

26.

27.

28.

29.

30.

31

¢ sconcs (PIREEAMIGCIR R R R RECH LI L R RIn]

afg sinaz%aﬁ? sinﬂ:%, ar (B-a)f eFaRTar #

[Roorkee Qualifying 1998]

SuRerd &
T 37
© [Eﬂ

o] el
IfT 2sec2a=tan f+cot B, Td a+ BB 7 d ¥ &
AN BT

[Karnataka CET 2000]

T T
(a) 7 (b) 5
() 7 d 2z

X __ y = z ,Aad X+y+z=
cos ¢ cos(@ - 2—”] cos[@ + 2—”)
3 3

@@ 1 (k) 0
© -1 (d) T A BIg Ll

IfE sin60 = 32 cos® @sind — 32 cos® Osind +3x, T9 X =
[EAMCET 2003)]

(a) cosé (b) cos26
() sin@ (d) sin26
sin® Z 4 sin® 2% 1 sin® 27 4 sin* 17 _ [Roorkee 1980]
4 8 8 8
1 1
i b)) =
) > (b) 4
3 3
= ) =
(c) > (d) 2

1+cos£ 1+cos3—7[ 1+c055—” 1+0037—” =
8 8 8 8

[T 1984; WB JEE 1992]

(b)

C)
I A T agaier # Rerd 2 dor 3tan A-4=0, T4

1

4
1

16

5sin2A +3sinA+4cos A= [EAMCET 1994]
-24
@ o b)) —
24 48
il d) —
(c) 5 (d) 5
V2 43 4404 +406 = [T 1966, 1975]
1° . _1°
cot7 — b) sin7—
(@) > (b) s >
(c) sin15° (d) cos 15°
afg tan(A+B)=p, tan(A-B)=q, @ tan2A & A4 p
aAr qfﬁ tﬁs[ 7 %\’ [MP PET 1995, 2002]
+ —
@ B2 b 2
p-q 1+pq

32.

33.

34.

35.

36.

37.

38.

39.

40.

pP+9
1-pq
2sin® B+4 cos(a + f) sinasin f+cos2(a + fB) =

[MNR 1993; IIT 1977]
(a) sin 2a (b) cos 28
(¢) cos 2a (d) sin2p
Sin@ + cos & BT A9 IAfAHAH BRI ST9

[MNR 1977, 1983; RPET 1995]

1+pq

(©) o

(d)

@ 6=30° b) 6=45°
(©) 6=60° d) 6=90°
af f(x)=cos? x +sec? x, @r [MNR 1986]
(@) )<l b f)=1
© l<f(x)<2 @ fx)=2

tanxmﬂﬁmﬂﬁtrﬁﬂﬁﬁ?r,aﬁa—gﬁﬁrwﬁ

tan 3x

TEl 8 [Kurukshetra CEE 1998; 11T 1992]
1_. 1 .
= b)) =

(a) 3 Ud 3 (b) 2 Ud 4
1 . .

(c) 5 Ud 5 d) 579 6

cos 20 +2 cos @ BHIM B

3
(@) _Eﬁ ESl
(b) %@( HH I IRIER

(©) —%ﬁa@‘cﬁmwamgﬁwmw

(d) T A BIg LN
AT A, B TAT ¢ B & BT qel tan%:%,

tan — = %a—e{ tan % BT 7 BT [Orissa JEE 2003]

) (b)

(o) (d)
Ife A+B+C =7z TAT cos A =cosBcosC, a9
tan B tan C &7 A 81T
(@) 12 (b) 2
© @ -
2
J& A+C =B, ddtan Atan Btan C =
(a) tan Atan B +tan C (b) tanB—-tan C —tan A
(¢ tan A+tanC —tan B (d) —(tan Atan B +tan C)

gfe cose{sineJr\/sin2 0 + sin? a}

() V1+cos?a (b) Vl+sin?a
() V2+sin’a (d v2+cos?a

w|n O

[AMU 2001]

[EAMCET 1986]

<k, I9kPTHE B
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25
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40
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16
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45
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50
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35
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52

51

37
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41

60
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45

42

65
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50

55

60

48
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46

66
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fdafaa B sdafieri

Ao Bl & Sftas T fAfeas 1M,
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75
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72
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76
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15
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90

a,c

86
91

20

19
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16
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23
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a,b
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46

16
21
26
31

Critical Thinking Questions

a,b
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S Answers and Solutions

e srqurd 9 B, FRiRd Bl

@ i s
fear 8 B (=3 vd 9 (d)=1

: _9m _ 1
B 94 © b aﬁm_ﬁw_g%%?ﬁ.
e 8 =i aR &1 2 - 14300

A NI AR BT TG = 1472 FHT

a9 147z 77r
- e BT = = -
35 12 6
o]
2171'.180 =210°.
6 T
15
DI = g _ 5
r=r (3/4)
= a\’a :ZOW

T TR x2 —xcos@+1=0 B,
Ifh x aRfa®s 21 31T B2—4AC =0
= 05?0 > 4(1)(1) = cos? 0 > 4, S fF ™ B

sec0=% T T2 B, il secd THIT >1 Bl B

B (a), (o), (d) 3T B AfbA (b) I T Mg
tan @ =1002 99T ¥ |

(a+b)? = 4absin?6

= sin?0 = ("”b) <1=(@+b)y—4ab<0

:(a—b)2£0:>a:b.

gfdh cos?H <1

(Lli)z_l:My >(x+y) = (x -y} <0

Xx=Y, (- X,y eR).
Ig W |
TE G sinl > sinl° g

Afe sing &1 714 [0—) }ﬁa‘cﬁﬂ?{%\'l

sec? 6 =

tan 1°tan 2°.... tan 89°

= (tan 1° tan 89°)(tan 2°tan 88°)...... =1x1x1l..=1.
gl sin@+cosecd =2 = sin?O+1=2sing

= sin2@-2sin0+1=0

= (sind-1)? =0 =sind =1

sin®® @ + cosec 19 ®T 3pfiee A = (1)1 + (1)110 =2

20.

21

22.

sin? @ + cosec 20 = (sin @ + cosec #)? — 2sin & cosec &

=(2)*-2=4-2=2,9f® (sind+cosecd) = 2.
nm?2 —1) = (sec & + cosec 6).25sin #cos &
(~m?=1+2sinfcosh)

_sin@+cosé

- .2sin@cosf =2m.
sin@.cos @

sin@d+cosd =1
ST gell BT 9 PR R,

= sin2@+cos? @ +2sindcosd =1

s.sin@cos@=0.
sing =24 = cos¢9:_—7,tan49:ﬁ
25 25 7
sec¢9+tan¢9——25 +—24 =7
7 7

cosec A+cotA:%:>cosec A—cotA:%

A ZcotA_£:>tanA_ a4
22 117 °
4
5tan¢9=4:tan0:§
.'.sinezi@' cosazi
V41 V41
5y 4 4 5
5sind-3cosd Va1 ,/41
5sin@+2cosd g, 4 4 5
V41 441
~20-15 i_l
"20+10 30 6

tan&:gjcoseziﬂ.

2
cos X =y1l-sin?x = 1—[ﬁ] -

25 25
sinx 24
= tan x = ==
oS X 7
Jfd cosec?0 =1+ cot? 6 = 142 -2
16 16
( tanez—ij
3
sin? @ = 12 :£:>singzii7
cosec“@ 25 5

aﬁmgwmémtanez_%
I 0 R 9 A1 Agafe # 7|

sinf=—— 3R tang=1
V2
= sin@ =sin225° = @ = 225°
Afes Jrg agfer # sing FOTHS G tan 0 TS T |



23.

24.

25.

26.

27.

28.

(b)

faar 2 sinaz—%@' 0 g agate § @

= C0sf = 1—E :ii
V" 25

5
0 \/1+cos9 7\/1—3/5 L[t

cos ==+ =

2 2 2 5

o 1 o 6 ¢«
aAfe s 5= %L%E fgia =g 4 7|
o cosd =L
2 5

sin(a—ﬂ):%:sin30°:>a—ﬂ:30° ..... 0
Qﬁcos(a+ﬂ)=%:>a+ﬂ:60° ..... (i)

(i) @ (i) DT & BT W o =45° TG B =15°.

few . faenedt 59 yoR & ueAl § ¥ W wfady &1
fadpedl & AM gRT O IR Ahd § TEf o =45°,
B =15°3F! gfeeel B I B © |

tanez—%,aﬁr: 6, age H T

3d: cos O = IATHD.,
2 2 1 2
Ad 1+tan“ @ =sec 9:1+E:sec 0

~sec2@=1t coso= [[10).
10 11

I T = BT I PR tan =t ITH W,

(M +2)% 2 + 2(m + 2)(2m -1t +(2m —1)? = 2m +1)* 1 + t?)
=3@1-m?)t2+@m2 +6m—-4)t—8m =0
=@Bt-4)[Ad-m?)t+2m]=0,

S f ag g afe t:tanG:%?JTtanG:

m2-1"
4
3tanA+4=O:tanA:_g
= sinA=+ fan A =+ 4173 _4
Jiitan2A  J1+16/9 5

¢ A, fgdra agate # )

g cosA:—%?ﬂ‘d: 2cot A—5c0s A +sin A

=2 _i -5 _3 +i:§.
4 5 5 10

I8! sinx +siny = 3(cosy — cos X)
=sinx+3cosx =3cosy—-siny .. 0)

=rcos(Xx —a)=rcos(y + ),
SE r:«/ﬁ,tana:%

SX-—a=%y+a)=x=-y AT X+y=2a
TG X = -y (i) DI II< BT ©
. sin3x _ —sin3y

o = -1
sin3y  sin3y

29.

30.

32.

33.

34.

35.

36.

Brepoifida e vd Rreproii s 4n
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SELF SCORER
T8l sin A,cos A Td tan A IR Soft # €

sin? A

cos? A=sinAtan A = =cos® A-sin?A=0

a1 cos® A+cos? A=sin? A+cos?A=1

J(l—s?nejn/[us?ne] QY SFITd ARl BT AR
1+sin@ 1-sin@

g1 e T A eS8, WReg %<9<7za%1%m

ml—sm6’+1+sm0: 2 .S fr o B
1-sin2 0 cos ¢

(~+ cos @ fgira agafer § Fomers & 8)

o anfie e A= ——2 = —2sec 0| L <0<,
cos @ 2

sing N cosd  sin@.sind  cosd.cos O
1-cotd 1-tand sin@-cos® coséd—sind

_ (cos? 9 —sin? 0)

(c0s0 _sin0) =c0s6+sind.
tand+secd=e* . @)
. secfd-tanf=e* . (if)
OEROR:!

2

2secf=e” +e *=c0s0 = ——r.
e’ +e

fh cos@ —sind =2 sing
:cos@:(\/5+1)sin9:(\/5—1)0039 =sin@
=+/2cos 0 —cos @ = sin@ =sin@ + cos & = /2 cos 0.
secfd+tanfd=p .. @)

= secé’—tan&:i ..... (ii)
p

(i) BT (i) 9 T€M R, 2tan9:p—%

2_
=tan g = P 1.

AT & X =secd +tan O

:x+£=sec0+tan9+;
X secd +tan @
=secHd+tan @ +secd—tan @ = 2sec

o 1
el X +—=2C0Sa
X
2 1 2
X +—2+2=4cos a.

1
x?+—=4dcos’a-2,
X

L

X2

X2 +—=2(2c0s® a —1) = 2cos 2a

T gBpR X" +in:2cosna.
X
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2
g S = o, x2+%:(x+£) )
X

X

=(2c0s0)? -2 =4cos? 9 -2 =2cos 20

l X 2 +i =£x200529:00529
2 2 2

X
38. %) 10910 tan 1°+logyg tan 2°+logyg tan 3° +......... +logg tan 89°
_ e|0910 (tan 1° tan 2° tan 3°....tan 89°) _ el0910 1_g%_1

cosx sinx  cos® x —sin’ x

39. (¢) cotx—tan X =— -
sinx  €os X sin X cos X
2.C0s 2X
=——— =2 cot 2x.
sin 2x
1+sinA—cos A
40. -

1+sinA+cosA

23inzé+ 25inécosA
_ 2 2 2

2

A A A
2€08° — + 2sin—Ccos —
2 2 2

A A A

2 sin—| sin— + cos —
2 2 2 A

=tan —.
2

A A A
2 C0S—| COS — + Sin—
2[ 2 2}

feF: A=60° W W,
1+(43/2)-(/2) _1+43 _ 1
1+W3/2)+(@1/2)

3443 V3

60° 1
S & fadwed (o) © i tan ] 2
AC: A8 6. D I AT GHT fqenedt 59 99 &1
B 1Ry |

a4 (b) o a1 =o® :%{tan 0 (1—tan 6)+sec’ 6}
+tan
:ZSI—nez{tan @—tan? @ +1+tan? 6} __2sinf
(1+tan ) l+tanéd

TSP BT 9 TPR forar ST Fhdr &
1+cosy—sin?y
1+cosy

(L-cos?y)—sin?y
siny (1 —cosy)

_cosy(l+cosy)

+0 =cosy.
l+cosy

43. (1) feam & 2ycoso=xsine . @)
Uq 2xsecd -y cosec=3 .. (i)
Y
cosé siné

= 2xsin@—ycosd —3sindcosd =0
(i) @ (iii) DT BA P W, y =sind Td x =2 cos &
3|, x? +4y? =4 cos?0+4 sin? o

=4(cos’ @ +sin’G)=4.

tan A+cotA=4
—=tan? A+cot? A+2tan A cot A =16
=tan? A+cot’? A=14 =tan* A+cot* A+2=196
=tan* A+cot® A=194.
45. (b) fXAT T xy =(sec ¢ — tan @) (cosec ¢+ cot ¢)
_1-sing 1+cos¢
cos ¢ sing
1—sing + cos ¢ — sin ¢ cos ¢ + Sin ¢ COS ¢

=>Xxy+1= -
Cos gsing

_1-sing+cosg .
- cosgsing 7 @
X —y = (sec ¢ — tan ¢) — (cosec ¢ + cot @)

_1-sing l+cosg sing—sin®g—cosg—cos® ¢

cos ¢ sing cos ¢ sin ¢
sing—cos¢g—1 .
=— - . (i)
cos g sing
(i) @ (i) BT ST W, xy +1+(x—y)=0
—x=¥t
y+1
o X sin ¢
46. b tan 0 =———
®) qﬁ? 1-xcos ¢
:ltane—tanecosgﬁ:sinqﬁ
X
:>l:sm¢+cos dtan @ Td tan ¢ = ysiné@
X tan 1-ycosé
sing 1 -
= tang=———= —tang—-tan gcos @ =sind
——cosé
y
1 .
= —tan ¢=siné + tan ¢ cos
y
1 _sing+tan gcosd
y tan ¢
31_6[1: . tan N siné + tan ¢ cos @
y sing + cos ¢ tan & | tan ¢
sin@ +cos @ sing i
_tand cos¢g | tand cosd sind
tan ¢ sin¢+cos¢sm0 tan gcos¢g  sing
cos 0 |

Jdfeud : xsing = tan 6 — x cos g tan O
B tan 6
sing + cos ¢ tan 6

3 sin@ _ sing
 cos@sing +cosgsing  sin(0 + ¢)
sin ¢ X sin@
PR, y = —; . —=——.
Ol y sin(@ + ¢) y sing
2sin@ cos @
. d = g = -
47 @) 1+cos@+sind 1+sin@
cos 4 2sin@

= p+Q=

- + - =>p+q=1.
1+sind 1+sind+cosé
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49.

50.

51

52.

(d)
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(m+n)=2tan @, m —n = 2sing 53, (c)
~m?-n?=4tan@.sine .. (i)

4ymn =44tan20—sin @ =4sind.tan 0 ...

() Gi) W, m? —n? = 44/mn .

famm 2 tanH:% 54.  (b)

,cos@:iL

va® +b?

. sinf =+

a
vaZ +p?
a

2
v &)
= sing  cosd _ Va? 1+ b2 . Ja? +b? 55. (o)
cos 89 sin® @ b 8 . 8
(Jazﬁf} (Ja2+b2J

~a@® +b?)* b(a? +b2)*
_bg(a2+b2)“2 38 (a2+b2)1/2
2 214
:iw(1+1)
Jaz +p2 (b° 2’

foam 8 acos@+bsing=m

Td asind—bcosé =n. 56. (a)
I PR® S W
. 2 - 2 _ 2 2
(@acos@+bsing)” +(@sind—-bcosd) =m* +n 57 d)
= a?(cos? 4 +sin? 8) +b?(cos? 6 + sin? 6)
+2ab(cosdsind —sindcos §) =m? +n?
T, a2 +b% =m? +n2. 58.  (c)
@ . 981 89 g o 9ad © % a? +b? &1 AN
O WAF B A O BT B A AN @A W 3fRAq
%, b=m da=n 3@ a?+b%=m? +n?
(0% 379 79 & forg uReror o).
X 1/3 1/3
(—J = C0s 6, [Xj =sind
a b
T FRD AT BT |
fed T S, 59.  (b)
+tanfd=m=l+tan?fd=mtan @
=sec’f=mtand .. 0)
T secd-cosd =n = sec’d—-1=nsecd
= tan26 =n secd
= tan* @=n’sec’0=n’.m tan & ORELY! 60. (a)

= tan® 0 =n’m, (- tan 6 = 0)

=tand=n*m> .. (i)

AT sec? @ =m tan @ = m (n?m)'’3
. FdAdPT sec?d—tan?0=1 9,
= m(mn2)1/3 _(an)2/3 =1

1/3 13 _q

= mmn?)3® —n(hm?)

f—
SELF SCORER
D
sin® 6+ cos® 6+ 3sin? Acos? @

= (sin? 8 + cos? 0)* —3sin? G cos? @ +3sin? Pcos? O =1.
% : 0=0° @ W A H AT 1 Bl Y
0 =45° @ WR H9 1 3T ©, s d ' P 9w
O A T 1 D RER B

(sin? @ +cos? 6)® = (1)°
= sin® @ +cos® 9+3sin20cos’ =1
AT sin® @ +cos* 0+ 2sin? #cos? 6 =1
-2 (sin® @+cos® @)—3(sin* O +cos* ) +1=0.
fear &, sinx+sin?x =1
I sinx =1-sin? x AT sinx = cos? x
. c0s™ x +3c0s™ x +3cos® x +cos® x -2
=sin® x +3sin® x +3sin* x +sin®* x -2
= (sin? x)® + 3(sin? x)? sin x
+3(sin? x)(sin x)? + (sin x)* = 2
=(sin? x +sinx)® -2 =(1)° -2
[ sinx +sin? x = 1(feaT B)]
-_
cos X +¢0s% x =1 = cos x =sin? x
~sin? x +sin® x =cos x +cos? x =1.
faar & sinx +sin?x =1 = sinx =cos? x
- c0s® x +2cos® x +cos* x =sin* x + 2 sin® x +sin? x
=(sinx +sin? x)? =1.
T@t xsin®a+ycos® a =sinacosa .. (i)
Uqd xsing-ycosa=0 .. (i0)
39 (if) ¥, xsina =ycosa
TE AM (i) H W W,
= ycosasin? a+ycos® o =sinacosa
:>ycos:x{sinza+cosza}:sina003a
= ycosa =sinacosa= Yy =sina Td X =CoSa
3, x2 +y2 =sina+cos?a =1.
(1 —sin A)(L —sin B)(L—sinC) T &M U&ll H oI P+
W,
(1 —sin? A)(1 —sin? B)(L —sin’ C)
= (1 —sin A)*(1 —sin B)?(L - sin C)?
= (L-sin A)L-sinB)(lL —sinC)=+cos Acos Bcos C
T IR,
(@ +sin A)Q+sinB)(L+sinC)==+cos Acos BcosC .
faam 2. (sec o + tan a)(sec B + tan B)(sec y + tan )
=tan o tan Stan y (i)
HET X =(sec @ —tan a)(sec S —tan S)(sec y —tan y) ...(ii)
|HL (i) T (ii) DT TOM BA R,
(sec? o —tan? a)(sec? B —tan? B)(sec? y —tan? y)
= Xx.(tan a tan Stan y)
1

X=————, . X=COtacot gcoty
tan o tan Stan y
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61.

62.

63.

64.

65.

66.

67.

68.

(d) sin@, +sin@, +sinf; =3

=sing, =sind, =sinf; =1, (--1<sinx <1)

=6,=0,=0, :%:cosel+cose2 +c0sfd; =0.

d) sin’@<1

2 2
CXxTaytHl

2X

= x?+y?-2x+1<0

1

= (x-1)?+y?<0
Tg 9T § A x=1 ud y=0, 3fq I8 y & A4
w® A R 2
I fadper @) w21

d feam g tanf-cotd=a .. 0)
Uq sinf+cosd=b .. (i)
3| (b2 -1)2(a2 +4)
={(sin @ + cos §)? —1}*{(tan & —cot 6)? + 4}
=[1+sin20 —1]’[tan? 0 +cot? 0 — 2 + 4]
= sin? 26(cosec *0 + sec? 0)
=4sin2000520{%+%}=

sin“d cos“ @4

fod . avid (0% -1)%@%+4) BT 99 0¥ Wdd ®
Al &1 DI SWIH AN @ W, A 0 = 45°,
o a=0,b=v2@RF [(/2)? -1 (0% +4)=4.

(c) sin2a+sin® f+sin’y

tan’ g tan? y

_ tan’a .
1+tan?2 g 1+tan’y

S l+tan’a
=X Y
1+x 1+y 1+z

(x=tan’q,y=tan® g,z =tan’ y)

(XY +Z)F (XY Y2+ IX +2XYZ) + XY + Y2+ IX + XYZ
- A+X)A+y)L+2)
CLlEXHYHZAHXY YL HIX XY
B @+x)A+y)L+2) -
(o Xy +yzZ +2x +2xyz =1)

@ 8 WMd 2 f6 I W ad9e &1 e e
c0s90°=0 ¥|
3T cos 1°. cos 2°. cos 3°... cos 179° =0 .

(a) tan(90°-0)=cot g, cot(90° —-6) = tan 6.

cot54° tan 20°
tan 36° cot 70°
_ cot 54° N tan 20°
tan(90°-54°) cot(90°—20°)
:cot54°+tan 20° 141-2
cot54° tan 20°

(b) T sin190° = —sin10°, sin 200° = —sin 20°,
sin 210° = —sin 30°, sin 360° = sin180° = 0 ST |
(¢) (cosl°+cos179°)+(cos2°+cos178°)+....
+(cos 89° + c0s 91°) + cos 90° + cos180° = -1.

69.

70.

7.

72.

74.

75.

76.
77.

78.

@

—~
o
=

0
9 W © fob, sinZZ%:% 2-42

0
Tq cosZZ%:%\IZJM/E

1° 1° 1°
S|14c0s22— ||1+cos67 — || 1+cos112 —
2 2 2
0
[1 +c0s157 1?}

)
[1—% 2+«/Ej

:[1+l
2

:[1—%(2+«/5)}[1—%(2—\5)}

_(@-2-2)a-2+42)
16

_-V2)@+42) _4-2_1

16 16 8
6(sin® 6 + cos® 8)— 9(sin* @ + cos* H) + 4
= 6[(sin? @ + cos? )° — 3sin? @ cos? O(sin’ O + cos? 6)]

—9[(sin? & + cos? B)* - 2sin? Gcos?]+ 4

= 6[1 - 3sin® G cos? ] - 9[L - 2sin® G cos” 6] + 4
—6-9+4=1.
sin15°+ cos105°
=sin15°+co0s(90° +15°) = sin15° —sin15°=0.
€05 105° +sin105° = c0s(90° + 15°) + sin(90° + 15°)
V3+1 f3-1 2 1
2 222 22 2

ST sin(x —y) +cos(x —y) = «/E{sin(%+ X — yj}

2+ﬁj(l+%

=c0s15°-sin15° =

mp

S 5 2 B AR sin(%”—yj:o
Jrerte, %+x—y:n7r(nel):>x:n7z—%+y.

sinlsing—” =sin18°.sin54°
10

10
:sin18°.cos36°:£_l.£+l:l,
4 4 4
1 1 3.2 X
X m=t o T 2= x=8.
V24 23 a2

X =¢0s40° +c0s130° = 2co0s 85°cos 45° >0 .
cos A +sin(270° + A) —sin(270° — A) + cos(180° + A)
=coSA—-cos A+cos A-cos A=0.

\/1—cosa \/1+cosa _l-cosa+1+cosa
l1+cosa V1-cosa J1-cos? &

2 2 ,[‘{[%;r<a<37”}

+sina -sina
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79. (a) tan Zio|-tan| Z-0 :1+tan¢9_l—tan0 o (<) cosA—smA—coss——sms—” A_5”
4 4 l1-tand 1+tand 4 4 4
4tan @ 2tan @ T 1 1
= = =2tan 26. =-C0S—+SiN—=——=+—==0.
1-tan20 [1—tanzej 4 4 2 2
) ) ) ) ) 1 92 (d) cos(270 +8)cos(90 — ) —sin(270 — ) cos &
80. (b) sin(x + 8)sin(x — d)cosec 9:—smesm95in20:— = SiNG.SiNO+cosd.cosd =1
8. (c) cot(45°+6)cot(45° — ) = tan(90° — 45° — ) cot(45° — 6) 93 (d) 2z<a-f<2z
= tan(45° - #)cot(45° - ) =1. cos(@-p)=1= a-f=0=a=p
82, (a) tan A+cot(180°+ A)+cot(90° + A)+ cot(360° — A) cos 2a:£®—2ﬂ<2a<2ﬂ
=tan A+cot A—tan A—cot A=0. € _
83. (d) tan@cosfsing=sin’4. 3T $HG AR EA T |
84. (a) HMI A+B=60 Ud A-B=¢. = - f
9 tan A —ktan B AT k _tan A _sinAcos B asr@ " ;'% T AR D
1 tanB cosAsinB 3|fiEI|E|
ANTRTIITT | .
K1 sin AcosB 4+ cos AsinB 1 (d) B 9 T, sin(A+B)=sinAcosB+cosAsinB
k-1 sinAcosB—cosAsinB
:s!n(AJrB):Sl_n0:>sin€:k+lsin¢. 1/ V \/_V
sin(A-B) sing k-1 1
\/7 —((2+3)= S
85. (b) Wx—ycos%—zcos%r \/ «/— 10 «/ «/50 ﬁ
j%z%z%zl(uﬂzﬂ) XAy =-247=-24 :>sm(A+B):st
XY +YZAIX =242 4422 222 =0, 3T A+B=%
3z c .
86. (ac) ﬁm%‘n<a<7:ﬂeﬁﬂ o T agater # 2| 2 (© 2tn(A-B)=2 tan A —tan B
1+tan Atan B
1@ (4 sin® @ + sin? 2a)+4cos{%—%} (2tan B +cotB-tan B) , tan B +cot B
1+(2tan B+cotB)tan B 2(1 + tan’ B)
:\/(4 sin* o + 4 sin? a cos? ) + 2.2 cosz[l—gJ cotB(tan2 B +1)
4 2 =——————=CotB.
(L +tan” B)
:\/4sin2a(sin2a+cosza)+2 1+cos| Z—a sinA+sinB  C
2 3 (d) — ==
) ) cosA+cosB D
=32sina+2+2sina  A+B A-B
) R oM R ST 2 R (+) RFE oM W ST 2 sin s ¢ A+B C
2+4sina ¥ = AiB _A-B D ™, b
3z _ ZCOST.COST
S 7r<a<7,3ﬁ: 2-4s5ing IR T Hifd I8
A+B
SRR Cor 2 tan
agmﬁ * B & | 9 UBR, sin(A+B)=—— 2
23 25 277[ 2A+B
87.  (d) sin?Z+sin?2 L ysin? 2L 1 sin? L2 1+tan® ——
8 8 8 8
—sin?Z 1 sin2 3% in2 37 gin2 Z ¢
=sin 8+3|n +sin +sin 3 B 2B 20D
i i ~, . C? (C*+DY)’
=9 sin?2 Z 1 sin? 37 |2 2x1-2. 1+= (€+D9
8 8 D
88. (c) (sec A+tan A—1)(sec A—tan A+1)—2tan A 4 (2 R E sinA=sinB Td cos A=cosB
=(sec? A—tan? A)+sec A +tan A —sec A S'_nA:COSA:sinAcosB—cosAsinB:O
+tan A-1-2tan A=0 sinB cosB A
(-sec? A-tan? A=1) = sin(A-B)=0, 3. sin( — ):o.
89. (a) tan(—945°)=tan[-(945°)]
= —tan[(2 x 360° + 225°)] 5. (b) sin 50° —sin 70° +sin 10°
=—tan[225°] = —tan 45° = -1. =-2 cos 60°sin 10° +sin 10°
90. (b) A+B=45° gAfIT 2A=90°- 2B

o.c0s2A =sin2B.

=sin10° (1 -2 cos 60°)=0
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6. (b) cos?A-sin® B =cos(A +B).cos(A - B) 2. (1) tan75° —cot75° =cot15° —cot75°
. c0s2 48° —sin?12° =cos 60° .cos 36° =@2++43)-(2-43)=243.
_1 V5 +1 :‘/§+1. B (b g tan A= - Q‘cftanB:—l
2 4 8 2 3
N
7. (o) A—B:%:tan(A—B):tan% o, tan (A + B) = 2" A+tanB _ 2 3 _
I-tanAtanB , 11
tan A-tanB 2°3
l+tan AtanB 3z 3z
= tanA-tanB-tan AtanB =1 :>tan(A+B):tanT S A+B:T'
=tan A-tan B-tan AtanB+1=2 a @ cot A cotB 1
= (l+tan A)(l-tan B)=2 = y=2 ' 1+cotA 1+cotB (1+tan A)(+ tan B)
A (y+1)"t =2+ =(3)° =27. 1

" tan A+tanB+l+tan Atan B

. V4
@ Ad 5P 35 FO ¥ [ A-B=T [tan(A + B) = tan 225°]

FefqA=28=0 - |1+tanZ|@—tan 0°)=2(1)=2. =tnA+tanB=1-tan Atan B
\ 4’ 4 1 1
8. (b) sin75° =sin (90° —15°)=cos15° =cos (45° —30°) T 1-tanAtanB+l+tan AtanB 2
:\/§+1. 5. (d) ?ZI%WTsinAziQ‘cfcosBz—E
242 5 13
o m . 314, cos (A + B)=cos Acos B —sin AsinB
9. (b) TEI tana =——- Ud tan g =
m+1 2m+1 ~ ’1—£(—Ej—i fl_ﬂ
g9 OFd ¢, tan (a_,.ﬁ):w 250 13) 5 169
—tan o tan g __ixg_i_i __E
m 1 o . 5 13 5( 13) 65
m+1 2m+1  _ m-+m+m+ o -
T om 1 omimiomiim (b Avem T pIAT AgATe H )
(m +1) (2m +1) 6. (b)) fRamg A+B:%:>tan(A+B):tan%
2m? +2m +1
=ﬁ:1:tan(a+ﬂ)=tan% _ fnA+tnB _
m m; 1—tan Atan B
Sﬁa’Lﬂ:Z' = tan A+tan B+tan Atan B =1
@ dfF a+p, md w7 B = (1+tan A)(1+tan B) = 2.
S M =1%EY W, tana =~ @ tan f= = AR . @ 13
LI2+/3) 2 3 ' sin10° cos10°
+ V4
tan(@+f)=—1—— L1 3 a+f==— o
@+5) 1-(1/6) F=y 2[00510 _\/Esinloo]
(m & ) R w9 & forg off Sitar &) _ 2 2
o [ R o o 1
. (b) & SR & tan (200 +40°)— 2N 20" *tan 40 (25in10°c0510%)x -

1—tan 20° tan 40°

tan 20° - tan 40° :4sin(30° —100):4s,in200 _4
" 1—tan 20° tan 40° sin20° sin20°
8. () f&T 8 cos(A+B)=acos Acos B+ fsin AsinB

IfdpT cos (A + B) = cos Acos B —sin Asin B
) Sa=1 f=-1.
LINC) Z{\ECOS 23° -sin 23°} sin? A—sin? B _ 2sin(A + B)sin(A - B)
sin Acos A —sinBcos B sin2A —sin 2B
_ 2sin(A + B)sin(A - B)

2cos (A +B)sin(A-B)

= /3 —/3tan 20° tan 40° = tan 20° + tan 40°
= tan 20° +tan 40° ++/3 tan 20° tan 40° = /3.

=%{cos 30° cos 23° —sin 30° sin 23°}

1 1 =tan (A+B).
= Ecos (30° +23%) = Ecos 53°,



20. (b) fear @ cos(a+,6’):%

21.

@

. 5
q sm(a—ﬂ)—ﬁ
:>sin(a+ﬂ)=% g cos(a—,b’):%
.5

.43
= 2a =sin"" —+sin" —
5 13

o 3\/ 25 5\/ 9
=sin"|—=,1-——+—,[1-—
{5 169 13 25

= 2a =sin™? (ij: sin 2q = 56
65 65

1

_sin2a 56/65 56

I, tan 2 =—— = ——— = —
cos2a 33/65 33
o 8 . T
cosf =— 0<f0<—=
ij:ﬁ; 17 t 2
2
= sing = 1—8—=E
172 17

& T aSie BT 9

=c0s 30°.cosé —sin 30° sind + cos 45° cos @

+sin 45° sin@ + cos 120° cos @ + sin 120 ° siné@

V31 o1} (11 43
=cos€[7+ﬁ—5}—sm9[—————J
8[J§+1 1}

:E_

2 2 2
)

w7

17 2

2 2 2

= +—=.
17

N

2. (o tanx+tan(%+x]+tan(%”+x}

23.

(d)

tan x + /3 N tan x — /3

=tan x +
1—\/§tanx l+\/§tanx
_ 3
—tan x + 8tanx2 :3(3tanx tzan X):StanSX
1-3tan“ x 1-3tan“ x

Ira: fear A FHreRer 3tan 3x =3
= tan3x=1 2|

sin 47° +sin 61° —(sin 11° +sin 25°)
= 2sin 54°cos 7° — 2 sin 18° cos 7°
=2 cos 7° (sin 54° —sin 18°)
=2cos 7° .2 cos 36° .sin 18°

= 4.cos 70.@.$ =cos 7°%.

4

24.

25.

26.
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(b)

()

©)
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fRar g sin@+a)=a .. (i)

ud sin@+p)=b .. )

34, cos(@+a)=v1l-a? = @+a=cos " y1-a?

T a-f=0@+a)-0+p)

=cos tyl-a? —costV1-b?

= a-pf=cost(Wl-a?v1-b? +ab)

= cos(a—f)=vl-a?v1-b? +ab

3Td, cos 2(a — f)—4ab cos(a - f)

=2 cos? (e — B)—1—4ab cos(a - f)
:2(\/1—a2\/l—b2+abj2
—4ab(x/l—a2x/1—b2+abj—1

=2{(1-a®)(1-b%)+a%h? +2abyl-a®V1-b?}
—4ab(W1-a?+v1-b? +ab)

=2(1-b?-a’+a’h?)+2a’b? -4a%h’ -1
=2@1-a’-bh%)-1=1-2a% -2b>.
cos?(A —B)+cos? B —2cos(A—B)cos A cos B
=cos’(A—B)+cos? B

—cos (A - B) {cos(A — B)+ cos(A + B)}
=cos? B —cos (A —B) cos (A +B)
=cos?B-(cos? A-sin?B)=1-cos? A
Id: AR R 2
fo®. A% 1 A9 79 9 W,

HMET A=90°, 99 &dh BT A sin? B+cos?B =1
3 A=0° Y& W g cos’ B+cos’B-2cos?B=0 ¥

zadT ef B b &d, 43 = 9+ & forw A= @
U T8 AW PR 2|

S FBR B =90° & foy =wid

sin A+0-0=sin?A 3 B=0"°WR

cos? A+1-2cos’> A=sin? AZ|

I &old, B3P A~ dMl & forg WWH A4 <dr ©
gafey a8 R R & ovar B

0s15° —sin15° = /2 .cos (45° +15°) = 4/2 . cos 60°

1 1
:\/E.E:E'
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27. (a,b)iil%ﬁ tan o, tan § FHEROT X% +px+q=0 & ol T |

tana+tan f=-p, tanatan f=q
tan (@ + B) = tana+tan f _ _p ,
l-tanatan g q-1
S (b) # fom a7
Td T4 tan (@ + f) = ——.
q-1

a) # STH BT LHS.
=cos?(a + f) [tan*(a + B) + p tan (@ + B) +q]

= 1 P, P +(q
l+tan(@+ )| (@-1)> q-1
(@-1)° [p2+p2(q—l)+q(q—1)2}

CREE @-1°
2 _1\2
:ﬁp%}:q =(a) ®T RHS.

Il (a) # T AT W A BT 2
FBT 5x = 3x + 2x = tan 5x = tan(3x + 2X)
tan 3x + tan 2x

1-tan 3x tan 2x
= tan 5x —tan 5x tan 3x tan 2x = tan 3x + tan 2x
= tan 5xtan 3x tan 2x =tan 5x —tan 3x —tan 2x .

28. (a)

= tan 5x =

29. (d) T&F 4x%-16x+15<0 :%<x<%

A 4x% -16X+15 <0 BT QUG & x=27%|
T tana =2 IE AT T B fF cos f=tan 45° =1

- sin(a + p)sin(a — f) =sin? a —sin® g
:;2—(1—0052[}): 11—0:i.
l+cot” o 1+Z 5

67 V1
tan — —tan —
= 15 15

3. (d) TEl —tanZ

1+tan 6—” tan . 3
15 15

67
:>tan——tan— 3+ tan—tan—
15 \/_ \/_ 15

67
:tan——tan—— tan—tan—: 3.
15 15 J_ 15 15 J_
cos 12° +cos 84° +cos 156 ° +cos 132°
=(cos 12° +cos 132°)+ (cos 84° +cos 156 °)

=2 c0s72° cos 60° +2cos 120° cos 36°

31 (c)

=2|cos 72° xl—lxcos 36°
2 2

\/3—1_\/€+1}:—1

4 4 2

=[cos 72° —c0s36°] :{
cos 52° +cos 68° +cos 172°

=(cos 52° +cos 172°)+ cos 68°
=2 cos 112° cos 60° + cos 68°

=cos 112° +cos 68° =2 cos (90°) cos 22° =0.

32. @)

33.

34

35.

36.

37.

38.

39.

FM TR HF cos 17°W 9NT 9 R,

cos 17° +sin 17°
cos 17° —sin 17°

o] 0
_fan45°+tan17° oo
1—tan 45° tan 17°

_1l+tan 17°
1-tan 17°

1+tan 9°
1-tan 9°
sin 70° +cos 40°
cos 70° +sin 40°
sin70° + sin 50°
- sin 20° +sin 40° -

=tan (450 +9°):tan 54° .

2sin 60°cos 10°
2 sin 30° cos(—10°)

H o]
:sm60 :ﬁzzﬁ,

sin30° 2 1
3
cos(A-B)=—
(A-B)=
~ 5cosAcosB+5sinAsinB=3 .. @)

g a7 ¥, sin AsinB =2cos Acos B ...(ii)
. CoS AcosB:% g 5(%+1)sinA sinB=3.

tan 100 ° + tan 125°

tan (100° +125°) =
1-tan100° tan 125°

tan 100° + tan 125°
1-tan100° tan 125°

- tan 225° =

tan 100 ° + tan 125°
1—tan 100° tan 125°

gt 1=

A

37Ifq, tan 100° + tan 125° + tan 100° tan 125° =1
fear g, sinoz:E,tan,HzE
17 5

8 . 12 . 5
—>C0Sa=——,SINfJ =—— cos ff=——
17 p 13 S p

13
3z 5
vr<f<—, . .c0sf=——
p 2 p 13
sin(f —«) = sin fcosa —cos Ssina —%.
R T IR cosx +cosy+cosa =0

sinx +siny +sina =0 =l
& T IR =9 TeR forg dad §

COSX +COSY =—C0Sa Ud sinX +siny = —sina

X+y]cos[x_y]:—c05a ..... G)
2 2
25m( j ( j:—sina ..... (ii)

q:l—ﬂﬁ WH)@QTF‘T&_'}TQ—\’

ol ') e
w3l 5)

:>c0t[ yj cote .

A 2cos(

+




40.

41.

42,

43.

44.

45.

sin@ +sin36 +sin 20 = sina
= 2sin20cos +sin20 =sina
= sin26(2cosf +1)=sina .. 0

3fd cos d + cos 34 + cos 26 = cos

2cos 26 cos @ + cos 260 =cos a
cos20(2cos@ +1)=cosax .. (ii)
THIBROT (i) TE (i) 9,

tan20=tana = 20=a = 0 =al2.

c0s10° +5sin10°

. =tan(45° +10°) = tan 55° .
c0s10° —sin10°

o g, COSP=1,COSQ=£
7 14

s cos(P-Q)=cosPcosQ +sinPsinQ

:l_£+J48 .\/27 _18+436 _1_ oo
7 14 7 14 98 2

= P-Q=60°.

sec50° +tan 50°

tan 70° —tan 20°

= tan(70° - 20°) =
1+tan 70° tan 20°

= tan50° +tan 70° tan 20° tan 50° = tan 70° —tan 20°
= tan50° +tan 50° = tan 70° — tan 20°

[~ tan 70° = cot 20°]
= 2tan 50° +tan 20° =tan 70°

= 2tan 50° +tan 20° = tan 50° + sec 50°.

tan (e + f) = tan o + tan g
l1-tanatan g
1
x+1
1+2ix 1+2

= tan(a+ p) = 1 1

I o o
1+1/2° 142"

2F 2.2 2% 41

= tan(a + B) =
(@+f) 14+2% 4225 422 2%

= tan(ae + f)=1 :a+ﬁ:%.

S =sin@+sin26 +sin36 +..... +sinnd
B9 ST €, 5in 0 +sin(@ + B) +sin(@ + 28) +.....n U&l db

.. n
SIn—
= 2 Sin{9+9+2(n—l)ﬂ}

sin—
2

..ng . (h+1)0
sin—.sin————

f=0 AR, S=— 2 2

.0
sin—
2

=
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€0s 70° + 4 sin 70° cos 70°

46. (b) cot70° +4cos70° = .
sin70°
~ €0s70° +2sin140°  cos70° +2sin(180° —40°)
sin70° sin70°
_sin20° +5in40° +sin40° _ 2sin30° cos10° +sin40°
sin70° sin70°
H [0} H o] H o] 0
_ S|n80_ +5sin 40 _ 25|n6_0 cos 20 :\/gl
sin70° sin70°
47. (b) Zcosi.cosg—”+coss—”+0055—”
13 13 13
T V4 A T
=2C0S—.C0S — + 2 C0S — CO0S —
13 13 13
T V.4 A
= 2C0S —| C0S — + C0S —
13 13 13

:Zcos1 Zcosﬁ.c055—” =0, '.'coszzo .
13 2 26 2

. 12
48. (b) e sing =7

13

2)_s
13

cos@ =+1-sin? @ = 1—[

T cos¢=_?3,sin¢= 1,i:i_ |i‘.‘7l'<¢<377[j|

25 5
319, sin(@ + ¢) = sin.cos ¢ + cos 4.sin ¢

_(12)(B), (5 )(A)_B36_20 _-56
13l 5 13)\5) 65 65 65°

1 A B

45, () cot(A—B)= 1 _l+tanAtan
tan(A-B) tanA-tanB

~ 1 ,fanAtnB 1 1

tan A-tanB tan A—tanB x vy

50. (c) sin12°sin48° sin54° :%{cos 36° —cos 60°}cos 36°

1/¥5+1 1{[B+1] 1[45-1]+5+1
SR N
5-1 4 1
32 32 8’

V1 2 A 87
51, (d) €0s—cos—C0s—C0S —
5 5 5 5

4
sin2%  sin8% Sin(3ﬂ+£j
5 5
24sin”  16sin” 16 sin ~
5 5 5
—sin~
_ 5 1
leinZ 16
5

cos12° —sin12° N sin 147°

52.
cos 147°

cos 12° +sin 12°
1—tan 12°

:1 o 120 +tan 147° =tan 33° —tan 33° =0.
+tan
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53. (c)
sin 20° sin 40° sin 80° tan 60°
" cos 20° cos 40° cos 80°
J& N' =(sin 20° sin 40° sin 80°)

_sin 20°

(2 sin 40° sin 80°)

H o]
_ Sin 20 (cos 40° —cos 120°)

~Lin 200 [1—2 sin220° + %
2 2

: 0
~Lin20°[3 5 in? 200 | SIN60° _ V3
2 2 2 8

319, D" =c0s20° cos40° cos 80°

_sin2°20°  sin160°  sin 20° 1
2%sin 20°  8sin 20° 8 5sin 20° 8
59.
. 31 tan 20° tan 40° tan 80° :%
AT tan 20° tan 40° tan 60° tan 80° =~/3.4/3 =3 .. .
H 3 0 H [ 0.
54. (d) cos20° cos40° cos80° = 3|3n? 20 _ 5|n_160 =l‘
2°sin20° 8sin20° 8
55. (d) sin 36° sin 72° sin 108 ° sin 144 °
—sin? 36° sin?72° :%{(z sin? 36°) (2 sin? 72°)}
_ 1 s} 0
= Z{(l —co0s 72°) (L —cos 144 )} 6L

=%{(1—sin 18°) (L + cos 36°)]

_3{[1_5—1M1+£+1H_£X3_1
T4 4 4 164 16

cos A
cos B

A+B B-A
2.¢cos cos
:>m+1_cosA+cosB_ 2 2

m-1 cosA-cosB . . [A+BJ )
2sin

A+B B-A
= cot cot| ——
2 2
T cot(A+Bj=m+1tan B-A

2 m-1 2

X =cos 10° cos 20° cos 40°

56. (a) f&AT B cosA=m cosBs%:

57.  (b)
:W[Z sin 10° cos 10° cos 20° cos 40°] 63.
sin
— 1 [2sin20° cos 20° cos 40°
2.2sin10°
.2 sin

=————[2sin40° cos40°):_;
2.4sin10° 8sin

(sin80°)
10° 64.

=—— cos10° =£cot 10°.
8 sin 10° 8

tan 20° tan 40° tan 60° tan 80° 58.

(a) sin 12° sin 24° sin 48° sin 84°

=%(2 sin 12° sin 48°) (2 sin 24° sin 84°)

:%(cos 36° —cos 60°) (cos 60° —cos 108 °)

_L cos 36° _1 l+sin 18°

4 2)\2

1)1 111 1 1
==l oWs+)-=HZ @5 -l=—
4{4(‘/_ ) 2}{2 4(\/_ )} 16
T4 cos 20° cos 40° cos 60 cos 80°

=%[cos(60° —20°)cos 20° cos(60° +20°)]

1 icos3(20°) :lcos 60° =lx£=i.
214 8 2 8 16

o tan A +tan 2A
i[fﬁ? tan SA=————
® 1-tan A tan 2A

= tan 3A—tan 2A —tan A =tan 3Atan 2A tan A.

2/ _ gl _sin?lag-Z
(d) cos (4 /3] sin (0{ 4)

T v T T
=cos| ——B+a-—|cos| ——-B-a+—
(§-rea-flos(5-r-erf)

=cos(a — ﬂ)cos(% —a+ ﬂj =cos(a — B)sin(a + B).

(c) tan 9° —tan 27° —tan 63° +tan 81°
=tan 9° —tan 27° —cot 27° +cot 9°
= (tan 9° +cot 9°)—(tan 27° +cot 27°)

cos(9° -9°) cos(27° -27°) 2 2

sin9°cos9°  sin27°.cos27° sin18°  sin54°

_> sin 54° —sin 18° _5 2.cos 36°.sin 18° _4
sin 18° sin 54° " sin 18°.sin 54°
sin 36 +sin 50 +sin760 +sin96

cos 34 + cos 58 + cos 76 + cos 964

_ (sin36 +5sin96) + (sin58 +sin70)
(cos 30 + cos 96) + (cos 56 + cos 70)

_ 2sin66cos 36 + 2sin66 cos §
2co0s 66 cos 36 + 2cos 64 cos @

_ 2sin66(cos 30 + cos )
2cos 64 (cos 36 + cos 9)

=tan 66.

(b) sin163° cos347° +sin73° sin167°

=sin(180° —17°)cos(360 ° —13°) +cos(90° —17°)
sin(180° —-13°)
=sin17° cos13° +cos17°sin13° =sin30° =1/2.

(a) sin600° cos330° +cos120° sin150°

=—-sin60° cos 30° —sin30° cos60°

— —fin(60° +30°)}= 1.



65.

66.

67.

68.

69.

70.

7\

72.

73.

cos A +cos (240° + A)+cos (240° — A)

=cos A + 2cos 240 ° cos A

=c0s A{1+2cos(180° +60°)} = cos A{1+ 2(—%}} =0

c032[£+0]—sin2(£—6]
6 6
=CO0S £+6+£—6 c0S £+H—£+H

6 6 6 6

[~ cos? A —sin? B = cos(A + B)cos(A — B)]

:cos2—7[00520=lc0529.

6 2
e & bsina:asin(a+2ﬁ):3:_sL
b sin(e+2p)
N a+b sina+sin(@+2p)  2sin(a+ p)cos g

a-b sing-sin(@+2p) -—2cos(x+ p)sing

cot B
cot(a+ )

=—tan (o + p)cot § = —

sin(B+ A)+cos(B—A)

sin(B — A)+cos (B + A)
sin(B + A)+sin(90° — B — A)

" Sin(B—A)+sin(90° — A+ B)
2sin(A +45°)cos(45° - B)

- 2sin(45° — A)cos (45° - B)

_ sin(A +45°) _CosA+sinA
sin(45° —A) cos A—sin A

sin(x +Y) _a+b
sin(x—y) a-b
sin(X +y)+sin(x —y) _ @+b)+(@a-b)

sin(x +y)—sin(x-y) (@+b)-(@a-hb)
25inxcosy_§ tanx _a
2cosxsiny 2b  tany b’

T PRD TS R,
x%2+y? =1+1+2cos(2A—-A)
x2+y?-2
2
7T &, cosA+2c0s?PA-1=y
a (cosA+1)(2cosA-1) =y

THIBRT (i) 3 cos A DT HF & TR SR I 2T Sfell & |

o T @iie A TR forer i Adar ®

(cos6x +cos4x)+5(cos4x +cos 2x)+ 10 (cos 2x + 1)
cos5x +5cos 3x +10 cos x

TRl B R e gRemH rifd, 2cosx |

cosasin(f —y)+ cosasin(y — a)+cos y sin(a — )

=cosA .. (i)

a=pf=y=60°%a" w:%(0)+%(0)+%(0)=0.
¥ 1 qer SifvaH <1 Usl BT e W,
LH.S.=2sinycos (B —a)+ 2sin(-y)cos (« + )
= 2siny[cos (S — a)—cos (a + )]
=2siny.2sinasin f =4sinasin gsiny .

74.

75.

76.

77.

78.

79.

80.
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m _ tan(120° +6)
n  tan(@-30°)
_ m+n_ tan (0 +120°)+tan (& — 30°)
m-n tan(@+120°)—tan (@ -30°)
(ARTT=RTAE 9)
_ sin(@ +120°)cos(@ — 30°) + cos(@ + 120 °)sin(@ — 30°)
sin(@ +120°)cos(@ — 30°) — cos(@ + 120 °)sin(@ — 30°)
_sin(20+90°)  cos 20
sin(150°) 1/2
2c0s X —€0s 3X —cos 5x = 2cos X(1 — cos 4x)

=2c0s20.

=2cosx2sin? 2x =4cosxsin® 2x =16sin? x cos® x .
1+4cos 2X +coS4x + cos 6x

= (L +cos6x)+(cos 2x + cos 4x)

=2c0s2 3X + 2€0S 3X COS X = 2C0S 3X (COS 3X + COS X)
=4 C0S X COS 2X COS 3X .

A+C . A-C
sin A—sinC ZCOSTsmT
—A:COtBé AL C A C:CO'[B
cos C —cos ZSin7+ sin ——

2
:cot(A—;C):cotB = B= A+C
AT A B caATR Joft § B
2 A 8 167
€0S — C0S — COS — COS ——
15 15 15 15
4 27 . 32z .21
sin2" — sin—— sin—
_ _ 15 1715 1
24 sinz— 16 sinz—” 16 2z 16
15 15
coszl+coszz+c0525—”
12 4 12

2 12

57 & 57 & 3 Vs Vs
+COS| — + — |€OS| — — —— | == + C0S = CO0S —
12 12 2 2 3

3z 5r Tr

(b) FEF sin=.sin-Z.sin>Z. sin——
16

16 16 16

1. . = . 37 . .57 . 1«
=—| 2sin—sin—.2sin—sin—
41 16 16 16 16
1] V1 Va V1 K4
=—|| cos = —cos — || cos — — cos —
41 8 4 8 4
| (U S N (O
4178 2 8 2
fcos2 ZL) 2L 2c0s2 221
407" 8 2)| 8
s Z |t L V2
8 4 8 2 16
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81.

82.

83.

84.

85.
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(d)

c0s?76° +c0s216° —cos76° cos16°

:%[1+c05152° +1+c0s32° —cos92° —cosBO"]
1_ 1 0 0 o]
:E 2_E+008152 +€0s 32" —cos 92

:% %+200392° cos 60° —cosgzﬂ

_L i+00592° —c0s 92° _3
2|2 4

sin| 23. 7% 87
in [ 7] sin = 1

Vg 2z
COS7.COST.COSTZ = = = 8 .
28 sin[ﬁj 8sin—
7 7

tan 70° —tan 20°
tan 50 °

sin70°  sin20°  in70° cos 20° - cos 70° sin 20°

_ €0s70° cos20° _ c0s70° cos 20°
sin50° sin50°
cos50° cos50°

25sin50° cos50°
2¢0s70° cos 20° sin50°

2 sin(70° —20°)cos 50°

2 ¢os70° cos 20° sin50°

2c0s50° 2c0s50°
€0s90° +c0s50° 0+cos50°

cos? o +cos? (o +120°) + cos (o —120 °)
= cos? cx+{Cos(a+120°)+COS(a—1200)}2
—2cos (a +120°)cos (& —120°)
:c052a+{2003 occos,120°}2 —2{cosza—sin2120°}
=cos? a+cos? a—2cos? a+2sin?120°
—2sin?120° = 2x3 =3
4 2

tan 20° +2tan 50° —tan 70 °

_ sin20°  sin70°
cos20° cos70°

+2tan 50°

_sin20° cos70° —cos 20° sin70°
c0s 20° cos 70°

+2tan 50°

sin(20° -70°)

B [o]
=1 - : - - + 2tan 50
E[cos(70 +20°)+c0s(70° — 20°)]
- a 0 —_ i o
=%+2tan 50° :%4—&% 50°
€05 90° + oS +C0S

=-2tan 50° + 2tan 50° =0 .

YT AR IT—IMYTH DIV & (FDIVRIA AFURT

2 (b)
3 (@)
4 (d
5 (d)
6 (@)
7 (b)

cos? 15° .
cot’15° -1 &jn2150
cot?15° +1  cos?15°
—— +1
sin“ 15
_ cos?15° —sin®15° c05(30°) 43
c0s215° +5sin?15° 2

uE cos0 = >a cos¢=i.
5 5

g9feTs  cos(f — @) = €os & cos ¢ + Sin & sin ¢

i 2cosz(¥j:1+cos(0—¢):1+ﬁ_ 49

25 50
2

far g secH:%

0-¢\ 7

SIE COS(TJ = w .

49
50

1+tan2(@/2) 5 1+tan?(@/2)
seCl="——5 o —=——— L
1-tan“(@/2) 4 1-tan“(@/2)

= 5-5tan?@/2)=4+4 tan?(0/2)

= 9tan2(0/2)=1:tan(9/2)=%.

TR an D22
2 2
A
2
licosA 2605 ,A (2 4
= S=oot? D=l ) =
1-cosA Zsinzz 2 3 9

3

ﬁ?ﬂ%\’cosA:T:A:SO": tan 3A = tan 90° =

sin4d = 2sin26cos 20
= 2.2sin@cosH(1 - 2sin’ )
= 4sind(L - 2sin? OW1—sin?

oS 2B — cos(A+C) cosAcosC —sinAsinC
cos(A—-C) cosAcosC +sinAsinC

1-tan?B 1-tan AtanC
1+tan’B 1l+tan AtanC

— 1+tan?B—tan AtanC —tan AtanCtan? B
=1-tan?B+tan AtanC —tan Atan Ctan? B

= 2tan?B =2tan AtanC = tan’ B =tan Atan C
3 tan A tan B tan CIJUIRIN %Tuﬁﬁ%|



8.

@

3T % tang = 2
a
_ 2
39 acos20 +bsin20 =4 L tan29 +b( 2tanf?
l+tan“ @ l+tan< @
tanazgﬂéﬁq‘\’,
b? b
1_; 25 a? -b? 2ba
=a 2+b 2=azz+b22
b b a‘+b a‘+b
1+— 1+—
a? a?
2 2
— = {a®- +2ab2}=wza.
(a +b) a“+b
sin2A cos A
1+cos2A )\1+cosA
_ 2sinAcosA cosA sin A —an A
2c0s2A 1+CosA 1+cosA 2
1 B 1
tan3A—-tan A cot3A—-cotA
) 1 + tan Atan 3A _ 1 —COt2A.
tan3A—tan A tan3A-tan A tan 2A
cosec A—2cot2Acos A= ,1 —ZCOS,ACOSZA
sin A sin2A
_ 1 2cosAcos2A _1-cos2A _ 2sin’A
sinA  2sinAcos A sin A sin A
= 2sinA.
V2++42+2c0s460 -2 ++/2.2c0s2 20
=+/2+2c0s20 4c0s%60 =2cos6 .

& 2 cos 30 :acos¢9+ﬂcos3 0

oIfhT cos30 =4cos®0—-3cos0 = (o, fB) =(-3,4).

(cosa +cos B)* + (sina + sin )2
=c0s? o +c0s2 B +2c0sacos B +sin a +

sin? B+ 2sinasin 8

= 2{1 +cos(ax — )} = 4 COSZ[%) .

ﬁﬂT%\'tanx:E
a
m\/a+b +\/a—b _ 1+b/a+ 1-b/a
a-b a+b 1-b/a l1+b/a
2 2 B 2 _2c0os X
02 1_tan’x sinx  /cos 2x
a Cos“ X

l—2$in2(%+9j=cos(%+ 20j=—sin20.

sin3A —cos(%— Aj

_ sin3A-sinA
cos A+cos(r+3A) cos A—cos3A
) 2c952As_|nA _ c952A ot 2A
2sin2Asin A sin2A

20.

21.

22.

23.

24.
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(b)
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[
aE tan A==
2
31 1
:tan3A:3tanA—tan3A: 2 g _l2-1 11
1-3tan’ A 1.3 1 2 2
4

cos X +sin X +sin X c0S X
V1+sinx +4/1-sinx B 2 2 2 2

J1+sinx —/1-sinx

X X X X
€0s — +sin ——sin —+cos —
2 2 2 2

—tan = .
2
2
(sec 2A +1)sec? A:(Tta—nzAJrlj(lHanz A)
—tan
2
:w: 2sec 2A.

1-tan?
2sin Acos® A—2sin® Acos A
= 25sin Acos A(cos? A—sin? A)

=2sin Acos Acos 2A =sin 2A cos 2A=%sin4A.

sin @ +sin 20
1+c0s 0 +cos 20
_sind+2sinfdcosd  sinH(L+2cos b)
~ 2cos?@+cos®  cosH(L+2cos b)
&b . 9=30° W@ W g 9=30° & forg ®E AN
ey WIS A =781 <1 7 |

= 2sina _

" 1+cosa+sina

=tan 6.

.o (04
4smEcosE
L ,a .« a:y
2c0s“ —+ 2sin—cos —
2 2 2

.a [ i 0‘]
2sin — SIN—+C0S —
2 2 2
= X =Yy
o 4 . a [04
COS — +SINn — SIN—+CO0S —
2772 [ 2 2]

l-cosa+sina
l+sina

1
If® sin g = ‘/_:tanﬂ—g

= tan 28 = 2tan2ﬂ -3
l1-tan“ g 4
1.3
tan(a +2) 7143 —%:
74

KiC 0<ﬂ<%® tan 2/3:%>03>Fﬁ:> O<2/3<%‘

g 0<a<% d 0<2ﬂ<% YE = 0<a+2f<nx
M@ O<a+2f <77 tan(a +28)=1<Hl

T T
> a+2=—=2=—-«.
P 4 P 4
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25.

26.

27.

28.

@

@

(ac) IfF sing,sine T cosa & I ORR AT ©

faar €, cos(@—a),cos @ AR cos(@+a) B H &
1 1 1

, , | H BN
cos(@—a) cos@ cos(0+a)
: 2 _ 1 . 1
cosd cos(@—a) cos(d+a)
_ cos(a + 0)+cos(0 — «) - 2 _ 2¢0s 6 cos
cos? 0 —sin o cosd cos®O-sin’«a

= cos? 0 —sin® a = cos? 6 cos
= cos? 0 (1-cos @) =sin’ a

= c0s2 6| 2sin2 % | = 4sin2 Lcos2 &
2 2 2

coszesecz%:Z:cosesec%:i\E.
fear ® sinf+sing=a .. (i)
g cosf@+cosg=b .. (i)

T HA W, sin? @ +sin? g+ 2sinGsin g = a?
T cos2 0 +c0s% ¢+ 2c0s 0 cos ¢ =h?
S W, 2+ 2 (Sin @'sin ¢ + cos O cos ¢) = a% +b?

2 n2_
=2cos(@-g)=a’+b*-2= COS(6—¢):a+bTZ
20-¢
:>1 tan > a2+b2—
1+tan? 92 2
:>(az+b2)+(a2+b2)tan2¥—2—2tanz¥
—2-2tn2?¢
2
_ _n2 _R2
4 a? —Zb _tan29_¢2tan(9 ¢): 4 2a 2b
a’+b 2 2 a‘+b
W:e:%,yﬁ:o"wﬁw a=1=b
o-¢
stan == =1, ST fddwe (a) T (b) 7 T
0-¢
@ gE 0= T g R, tan —==0 ST (b) &
g
tanA_l cosB 2sin(B/2) tanE
sinB Zsm(B/Z)cos(B/Z) 2

= tan2A=tan B.

-, sin? B =sinacos a

39 cos 2B =1-2sin’ f=1-2sinacos

2
=(cosa —sina)? = 2(%0050:—%%&)
=2sin [Z—a] S (a) ¥ o T B

Td cos2f =2cos {E—(%—a]}=2cosz(%+a),

ST fadben (o) # far T B

29.

30.

32.

33.

34.

35.

sec8A-1 1-cos8A cos4A

seC4A-1  cos8A 1-cosdA

2sin4Acos4A sindA
cos8A 2sin?22A

_ 2sin®4A cos4A
cos8A 2sin?2A

2sin2Acos 2A
2sin? 2A

tan8A

=tan 8A = .
tan 2A

32 sin%sin% =16(cos 2A —cos 3A)
=16(2cos? A—1—4cos® A+3cos A)

=16 2><i—1—4 £+3><§ =11.
16 64 4

tan 15° = tan(45° - 30°)

C1-1/43 flfl
T1+1/43 ﬁ+1f1

1-t* 24
+t2 25

. 2T 3 4
SanﬁZFZEDCOSZﬂZE{T:tan ﬂ}

=2-43.

oS 2a = Z@Eit=tana}

sosindf=2sin2pcos 2 =2. % %:%:cosZa.

, 0 1l-cosé@
tan® —= =
2 1l+cosé

tan o —tan g
tan o +tan g

V7

_sin(a - p)
sinf@+ )

cosA:%:sinAz

LH.S =16(sin3A —sin2A)

=16 sin A(3—4sin> A—2cos A)

v 4.1—23):—\/7.

=16.—| 3 -
4 16 4

1

1 .
e g, tan6:7,sm¢:ﬁ

cos¢:i

1 7
NEN NN 10
9

8
', C0S 2 2 cos? 1=2.—-1=—
= 4= 10 10

1 3 6

X — =

Jio V1o 10

", €0S(0 + 2¢) = cos @ cos 2¢ —sin & sin 2¢

sing = cosd =

Sin2¢ =2singcos ¢ =2x.

7 8 1 6

=X — ——, —
V50 10 /50 10
_56-6 _ 50 _5V2_ 1
10/50 10450 10 42
S O+2p=45°.



cos A cos AL+sin A)  (1+sin A)
1-sin A cos? A cos A

A . AY
COS— + SIn—
2 2

h - A . A
COSA-FSinA cosé—sinA COS— —sIn—
2 2 2 2 2 2

1+tanA
2

36 (d)

A A
€0S — +sin—

»

1-tan —
2

(am RIS aﬁcos%@w é:\m'\’)

T A
=tan| >—+—|.
5+2)

5. (0 tan A)_sin(A/2) _ [@-cos A)/2 =i\/l—cosA '
2) cos(A/2) (L+cos A)/2 1+cos A

38. (a) cos(a/2):—1{1+c%

cosa =—1-sina [ o agaier ¥ 2]
___ 1
V1o
39. (b) sec2x—tan 2x :M
CoS 2X

_ (cosx-sinx)® cosx-sinx _1—tanx
(cos? x —sin?x) cosx+sinx 1+tan x

T
tan — —tan x .
=4—=tan(——xj.
T
1+tan| — |tan X
(4j

40. (b) T T Y & T A W,
sin20=x?-1<1=x?<2
A —J2<x<2 [ sin26 <1]

319 sin® 0 +cos® 6

= (sin? @ +cos? §)* -3 sin? @ cos? G(sin® 6 + cos? )

:1—3sin26?coszé):1—%sin2 20

1 32 e _La a2 ay
=1 4(x 1) 4{4 3(x° -1}

1T fear T R | BT S x2 <2 A1 fF a
it qrfde i & |
2tan 4 _1-tan?0

41. (@) tan20=———-—,c0s20= 5
l1-tan“ @ l+tan® @

———
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[

1 +1) 1+t
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2t 1+t2
+ = =—.
1-t2 1-t*> (1-t@d+t 1-t

«/E—Sina—cosa

tan 20 + sec 20 =

42. (c) -
sina — cos a
\/E—ﬁ{lsinomlcowz} _ _T
_ \/E \/E :\E \ECOSO{ 4
J2 isinoz—icowz ﬁsin(afﬁj
V2 V2 4
2li-eose) 7
J2sing 4
a2
L L R A
2sin(@/2)cos(6/2) 2 2 8
43 (c) -~cos30=4cos®0—3cosd

3
.'.cos36?:4i a+l —3l a+l
23 a 2 a

2
:)COSgg—l(a-i-ljl:(a-FlJ —31
2 a a

= cos30=[a®+1].
2 as

44.  (b) IfF oTHHROT 25 c0s2 @ +5c050 —12 =0 BT HA B |

s 25c08? ¢ +5c0s —12=0
-5+£425+1200 5435

50 50

= cosa=-41/5 [-7zl2<a<zm=cosa<0]
cosin2a=2sinacosa=-24125.

= COSa =

45. (o) A=133°$%|Q%=66.5°:> sin§>cos%>0
3 1+sinA:sinA+cosA .... (i)
2 2
g7 1—sinA=sin§—cos% ..... (ii)
() # A i) BT gEH W,
2005%:«/1+sinA—J1—sinA.
. 4 4 o o
46. (d) smA:gétanA:—?,(QO <A<180°)
2tanA A
tan A = 2A,(H17|Ttan?=P)
1-tan? =
2
o _A__ 2P 4p2_gp_sa-0
3 1-p?
-1 A
:>P=7(31w—cr), 3 tan?=2.
47. (b) 2tan A=3tan B
= tan Azgtan B:%t, [T tan B =t ]
2
= sin 2B = 2t2,c0528:1_t2
1+t 1+t
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o)
2
1+t __ 2 > = ¢ - =tan(A-B).
1-1t2 4 + 6t 2+ 3t
1+1t?
48. (b) cos 2B _pcos| 2L
2 2
=
cosgcos£+sinﬁsin£:ZCosﬁcosﬁ—Zsinﬁsinﬁ
2 2 2 2 2 2 2 2
:>3sinﬁsin£:cosﬁcos£ = tan gtanﬁzl.
2 2 2 3
1-tan2?
49. (a) tan~=t=——2 =cosd.
l+tan2 =
2
s0. (b) R R X +——2c0s0 .. @)

Jx
TEl TR T B W, X+L42-4c0s20
X

= x+£=4cosze—2
X

= x+%=2(2c0320—1) =2c0s20 .. (i)
G GFl AR% a9 DR W,

x2 +i+2=4c05220
XZ

= x?2 Jri2:4cos,2 20 -2 =2(2cos? 20 - 1)
X

= x2+i2:2cos40 ..... (i)

X

3
39 T TRE 9 B W, (xz +i2j =(2cos 46)°
X

o x® 4t 3x2 xiz(x2 +LZJ:8003340
x© X X

— b +i6+3(2cos40):8cos3 40
X

= x6+i6=8cos3 40 —-6cos 46
X

- 2(4cos® 40 —3cos46) - 2cos3(46) = 2cos126 .

5. (b)) f&arg sin20+sin2¢=1/2 .. 0)
Ud cos20+cos2¢4=3/2 .. (ii)
T FRD S W,

~.(sin? 260 + cos? 20) + (sin? 2¢ + cos? 2¢)

+2[sin26sin2¢ +cos26cos2¢]l=@1/4)+O/4)

= €0S20c0s2¢+sin20sin2¢4=1/4
= c0s(20 - 2¢)=1/4 = cos’(@-¢)=5/8.
52. (a) TBF €0S2(0+@)—4cos(d+gp)sindsing +2sin® ¢

39 e:¢:%wﬁr W,

53.

58.

S R R R

faeea (a) # 9:¢:%wﬁrw coszezcos%:O
A fawe (a) AE 2|

(¢) sin15° =sin(45°_3o°):\/§—1: Re

242

c0s 15° = cos(45° —30°) = 3 +1 - 3uREg
242

" sin15° cos 15° :%(2 sin15° cos 15°)

“Llanzoe =L 1l grem
2 2 2 4

*. sin15° cos 75° =sin15° sin15° =sin? 15°

(V3-1) a-243
_[ 2@} ST o

c0s15° _\/1+cos(2x15°) _\/1+cos300
2 2

-+ c0s15° >0).
( )

(b) sin A+cos A=+2

TFI WP T A W,
1+sin2A=2=sin2A=1=sin90°
= 2A=90°aT A=45°

2
319 cos? A =(cos45°)? —[i] :%.

72

(b) 2cos?@-2sin?0=1= 2cos20=1

= cosZH:%:cosGO"s 20 =60° = 6 =30°

() sina:%
2
D e i WE
[~ a,n agae & )
3q cos[ﬁj:_\/@:_L
2 2 25
[ magerter g
o) [T F
7 IR AT H 7]

(b) tan®f=2tan’g+1=>1+tan?0=2(+tan?¢)
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= sec’ @ =2sec?$=>cos’¢=2c0s°0

= c0s? ¢ =1+c0s 20 = sin? g+cos 20 =0.

fe® . 9MT 0=45° T9 ¢ =0

-.€05(2x45°)+sin20=0+0=0.
59.  (c) cos* =+ cos® 37 4 cos® 2 4 cos® -

8 8 8 8
=cos* %+ cos* 3Z 1 cos* 37 4 cos* %
sin30-cos36 N
, 64. (a) —Do0ZCOSC_ Ty
:2[0054 7 | cos? _ﬁj sin & +cos D
8 8 dg N =3sind—4sin® 6 —(4 cos® 6 —3cosb)
_5 (cos 7 cos 3;:]2 0052 F cos? 37 = 3(sin @ + cos &) — 4(sin® @ + cos® 0)

8 8 8 8 = (sin & + cos 8){3 — 4(sin® & — sin & cos & + cos? H)}
~ 1 o7 2 3% ,-,ﬁ+1: (sin¢9+cost9){3—4(l—sin¢9cos¢9)}+1
_2{1_5(2(305 §j[2cos 8 D sin @ +cos &

=3-4(1-singcosP)+1 =4sindcosd =2sin20.
1+cos Z |[1+cos 2% . . : .
[ +CO0S j[ +Cos j 65. (b) T tan A = sin A ZZSlnAgosA: sin 2A
cos A 2cos“ A 1+ cos 2A
T o
(l+cosZJ(l cos—j A:7% [
:2—(1—cosz%jz2—(1—%}:2—%:%. Can7 i o _sin1s°
2 1+c0515°
. 1
60. (d) sinx+cosx=— AR PR R, tan7— =6 -3 +V2-2.
2 2 ; 1 sing
= sin? x +c0s? X + 25iN X COS X = — 66. (b) tand=
25 cos 6
sin2x = 2% cos 2x = = = tan 2x = 2%, 2sin%cos? 2l
25 25 7 ango. 2 2 _ 2
6. () cos? A3 —4cos? A +sin? A(3— 4 sin? A)? 1_23in2§ 1_tan2§
=(3cos A—4cos® A +(3sin A—4sin® A)?
=(cos BA)® +(sin3A) =1. sm— ! 5w,
2 . A:%,o0 G W A BT A 1 37T B | ST cosﬁz\/l—sng \/X+1 g tan £ = X1

. 2 2x 2

T AY WA T 1D WK | x+1
62 (c) lanA+secA-1 sotan@=vyx?-1.

' fan A-sec A+l P wodt @ Sfas 7 s AW
_sinA-cosA+l_sinA+(-cosA) TRt BremhdE adafter '
_sinA—l+cosA_sinA—(l—cosA)

25in 2 cos A 4 25in? A 1. (d) acos@+bsing=+a?+b? acosg . _Dbsing
= i i i VaZ+b?  ya? +b?
2sin—cos — —2sin? = .
2 2 2 =+a‘ +b” sin(@ + )
A A A Ifd -1 <sin@+¢) <1,
€0S— +Sin— COS*+5' ? 1isinA
- i i: e 9, —va? +b2 <ya? +b2 sin@+g)<va? +b? .
. cos
cos;—smz cos’ E_SI 2 > 2. (¢) HMT 3=rcosa,4=rsing, 3 r=5

f(@) =r.(cos a cos & + sin a sin ) = 5.¢os(0 — «)
. f(O) @1 Sfeas A =5.1=5
AfF cos(d - o) BT Sfeas 719 1 8
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Iofeads : IfP 89 I € fF asind+bcosd &1
BT A ++/a% +b? TAT YATH AT —+/a? +b? |
3T (3cosH+4sing) BT IMAHaH A
+4/3% +(-4)? =5 UG =[AqH AH - 5% |

3. (d) #MT f(@)=5sin>0+4cos?0=4+sin0
~f@)=4+0 (- sin? 6> 0)

- £(O) BT gFTH T 42|

2[ % _ | _cos?| &
4. (c) cos (3 xj cos [3 +xj
= {cos(£ - xJ + cos[£ + xj}{cos(£ - xj - cos[£+ xj}
3 3 3 3
:{Zcosﬁcos xHZsinzsin x}
3 3

= sin%sin 2X :gsin 2X

AfIHaH 719 :@ g, {-1<sin2x <1}

2
5 (a) gqx_rﬂ:ﬁ%\*[x—lj 20:>x2+i2—220
X X
X=tan 6GH R, tan? G +cot’9>2.

6. (@) HET f(x)= /3 cos x +sin x

= f(x)=2 ﬁcosx+lsinx =2sin x +Z
2 2 3
éﬁ»‘r{—lssin(x +%j31

3/ f(x) e & afe x+%:90°3x:30°.
7. (d) HFT f(x)=acos x +bsinx
AT % a=rsing Td b=rcosd AT r=+a’+b?

31d, f(x)=rsin@cos x +rcosésinx

=va? +b2{sin(6 + x)}

AT —1<sin(@+x)<1= -r<rsin(@+x)<r
= —+Ja? +b2 <+a? +b? sin(@ + x) < va? +b?
A f(x) BT AfAHTH AF Ja? +b? B

8  (d) 3cosx+4sinx BT FATH HH —v3% +4% =5
3 3cosx+4sinx+5 bl ~YAdH A
=-5+5=0.

9. (b) AT f(x)=sin x cos x :%sin 2x

B O © fb, —1 <sin2x sl:—%s%sian s%

3 f(x)%@%@’aﬁfﬁmmmz%a—%%l

10. (b) AT f(x)=cos @ +sind :ﬁcos[e—%J

n.

12.

13.

18.

19.

(d

o
a8

)

()

e -1< cos(@—%)sl
- _ﬁgﬁco{e_gjsfz

T f(x) BT gATH A 2 B
f(x)=4sin? x+3cos® xsin?x+3 T 0< sinx|<1

o sin?x + 3 T 3ffrhad 7T 4 2|
T T T

2C08| X +———|=+42cC08| X ——|.

a ( 6 4) a ( 12]

&ﬁ:x:%ﬁ(ﬂ@wqﬁ%ﬁ“ﬂl

FHR A > UIRR AT

39tan20+4cot20
2

=9tan? @ +4cot?9>12

YT =IATH A 12 ¥ |

Ifd sina +sin g +siny > sin(a + S +7)

S a+f+y=nx.

. sinag+sin g+siny >0

3 sina +sin g +siny &I AdTH A gHIAT GHD

BT ¢ |

(3siN@+4cosg) BT <TATH A — /32 + 42 31 -5 T |

(sinx — cosx) T SMMAHTH AM 12 +12 AT V2 R

A=cos? O+sin'0 = A=cos® 6 +sin® 0.sin’ 0

= A<cos?@+sin?9, [-sin?6<1]

= A<l

g9: A =cos? 6 +sin* @ =(1-sin? @) +sin* @

pefsno-2) 4252
2 4 4

A 3/4 <A<,

I8 A=sin?0+cos* @

=sin? @ +cos? 6 cos” O < sin® @ +cos? @

(Tf® cos? 6 <1)

>+4cot?0.9tan? @

=sin?@+cos? 0<1= A<l
9 sin? @ +cos® @ =1-cos® @ +cos* @
2
—cos O—cos?0+1=|cos2o-L] 1353
2 4 4

A isAsl.
4

V3sinx+cosx @1 HEA®W AHM A3+1=2 ® U§
Ied: I8 X =60° R T

Yepfouds ; 2 ﬁsinx+lcosx =2sin[x+ X
2 2 6
4 sinx, x:% W HETH § o x+%:% a

v
X==.
3
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21.

22.

23.

24.

25.

26.

(a) Hﬁa-ﬂ—ﬂ—y:ﬂ.
39 sin g +sin? g —sin? y
=sin? g +sin(8 - y)sin(8 + 7)
=sin g +sin(z-a)sin(B+y) (ra+pB-y=x)
=sin? o +sinasin(B8 + y) = sina{sina + sin(8 + )}
=sina{sin(r — B+ y)+sin(B+ )}
=sina{-sin(y — B) +sin(y + p)}
=sina{2sin fcos y}=2sinasin fcosy .

@) fear 2, ascoasa agd 2 |
Ad: A+C=180°= A=180°-C
= c0s A =c0s(180°—-C)=—-cos C
=cosA+cosC=0 . (i)
W UPR, cosB+cosD=0 .. (i)
SileT TR, cos A +cos B +cos C +cos D = 0.

_ 1 sin2A +5sin2B +sin2C _5
2 sin AsinBsinC
(@) ¥ WA 8 A+C=180° fd ABCD T&m agyal
T = A=180°-C
= cos A =cos(180°—-C)=-cosC

(¢) LHS.

=cosA+cosC=0 .. (i)
39 B+D=180°d9d cosB+cosD=0 .. (ii)
e @ 7 W () @ EeM W,

cosA—-cosB+cosC—-cosD=0.
(b) AABCH, A+B+C =180°

=sin A+sinB+sinC =

. A+B A-B . C C
2 sin———c0S ——— + 2 sin —Cc0S —
(7 C A-B C .| A+B

=2sin| — ——|c0s——— + 2¢0s —Ssin| — —

2 2 2 2 2 2

C A-B C A+B
= 2C0S —CO0S + 2C0S —C0S

2 2 2

C A-B A+B
= ZCOSE|:C057+ cos—}

C A B A B C
= 2C0S—| 2€0S—C0S— | = 4 COS—C0S —CO0S — .
2 2 2 2 2 2

(a) B9 S0 8 A+B+C=180° (AABC #)
3T, sin2A +sin2B +sin2C
= 2sin(A + B)cos(A - B)+ 2sinCcosC
= 2sin(z — C)cos(A — B) + 2sinC cos(x —m)
=2sinCcos(A —B)—2sinCcos(A + B)
= 2sinC{cos(A — B)—cos(A + B)}
=2sinC{2sin AsinB} =4sinAsinBsinC .
(b) C€OS2X + COS 2y — COS 22
=2c0s(x +y)cos(x —y)—2cos?z +1
= 2cos(z —z)cos(x —y)—2cos®z +1
=1-2cosz{cos(x —y)—cos(x +y)}

27.

28.

29.

30.

3

32.

33.

34.
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=1-2cosz2sinxsiny=1-4sinxsinycosz.

Y_,

o a p
Tl a+f+y=2r=>—+—+
©) B+y >t 55

= tan £+ﬁ+l =tanz =0
2 2 2

B b4

—tanZ+tanL£ +tan L — tan
2 2 2

B, 7

gtan—tan—: 0
2 2 2

B 4 B, 7

StanZ+tan £ +tan L = tan Ltan Ztan L.
2 2 2 2 272

= 2cos(A + B)cos(A — B) +(2cos® C —1)
=-1-2cosCcos(A—B)+2cos?C
=-1-2cos C[cos(A — B) + cos(A + B)]
=-1-4cos AcosBcosC.

(¢) LHS.

o A . B . C__
b) IBI D" =4sin—sin—sin—
(®) 2 2 2 o

N" =4sin AsinBsinC
r

S LHS. = N qar sinA:25inAcosA .

Dr

(b) sin? A+sin?B+sin’C
=1-cos®? A+1-cos?B+sin’C
=2 -cos? A—cos(B + C)cos(B - C)
=2 —cos A[cos A —cos(B — C)]
=2-co0s A[-cos(B + C)—cos(B—C)]
=2+cos A.2cos BcosC

- sin2 A+sin?B+sin?C—2cos AcosBcosC = 2.
(ab) tan A +tan B +tan C =tan Atan Btan C

.. tan Atan BtanC=6:tanC=%=3

Ug tan A+tanB=6-3=3
stan AitanB =2, 1,371, 2TAT tanC =3.

b tan|2iBLE)S1=Ss 7
2 2 2) 1-s, 2

S, =173 xy+yz+2x =1, J&f x:tangs‘r?ﬂf?{

AT (x -y +(y-2°+@2-x)*=0
I 2Xx2-2¥xy20=>3¥x2 21, {~Ixy=1}.
© dIf® 81=S3:i:1‘
S3
(d) sin2A+sin2B-sin2C =
2sin Acos A +2cos(B +C)sin(B-C)
{-A+B+C=7x,..B+C =x—-Acos(B+C)=cos(z—A),
cos(B + C) = —cos A,sin(B + C) = sin A}
=2cos A [sin A —sin(B-C)]
=2cos A[sin(B + C)—-sin(B - C)]
=2cos A.2cos B.sinC =4 cos A.cos B.sinC.
fod: A=B=C=60° %@ W g1 dF & oy fasey
(a) TAT (d) FI B B, @ Haa A =B =45°7q
c=90° T W HId fddhey (d) T BIaT 2| IFh:
fadwed (d) 98 IR 2|
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]

35. () fgd: A=B=C=60°%1 R odd AP (c) I

BT 2 |
36. (d) =l cos A =cos BcosC
A+B+C=7=>B+C=7-A

-.cos(B +C) =cos(zr — A) = cos(B +C)=—-cos A
= cos BcosC —sinBsinC =-cos Bcos C

(. f&am € cos A = cos Bcos C)
= 2cosBcosC =sinBsinC

M:lzcothotC=l.
sinBsinC 2 2
sinCcosB +sinBcosC

37. (b) cotB+cotC =

sinBsinC

_sin(B+C) _sin(180° —A)  sinA

sinBsinC sinBsinC  sinBsinC
! UPR, cotC+cot A= ——— sml_3
sinCsin A
4 cotA+cotB=—nC
sin Asin B
31 (cot B + cot C)(cot C + cot A)(cot A + cot B)
_ sinA sin B sinC
sinBsinC “sinCsin A sin Asin B
= cosec AcosecBcosecC.
38 () A+B+C=180°,
ALB g C
2 2 2
oot 2B ocotf 000 - &
2 2 2
cotﬁ.cotE—l C 1
a1 %:tan—: C
cot = +cot = 2 ot
2 2 2

a1 cotﬁcotE—l cotgzcotE+cotA
2 2 2 2 2

CO'[A.COtE.COtSz COt%-FCOt% +C0t%.

39. (b)) A+B+C=270° = A=B=C=90°d4d
cos 2A +cos 2B +cos 2C +4sin AsinBsinC

=¢0s180° + c0s180° + c0s180° + 4 sin90° sin90° sin90°

=-1-1-1+4111=-3+4=1.

40. (b) TBTA+B+C=180° :%:%—(B;Cj

tan E+ tan <
2 2

A (B cj 1
L cot—=tan| —+—| = =
2 2 2 ta

= 1-tan Etangztan A.tan E+tan A.tanS
2 2 2 2

tan A.tan E+tan Etan E+tan A'[an E=1
2 2 2 2

A B
34'21—1?[, Ztan ?tang—l.

nA 1-tan Etang
2 2 2

41.

42,

43.

44.

45.

46.

(b)

A+B+C=zr=>A+B=x2-C
= tan(A + B) = tan(z — C)
tan A+tan B

=>————=tan(z-C)
1-tan AtanC
tan A+tan B —_tanC
1-tan Atan B

G cUF AfdE HIoT T | 37
=>tanC<0=-tanC >0
- tan A+tan B
1-tan Atan B
(- AB=IT PIvT & 3@ . tan A>0,tan B >0)
= tan AtanB <1.
A+B+C=rx
=tan A+tan B+tan C =tan Atan Btan C
39 FATR AT > T[OIR AT
tan A+tanB+tanC
3

[tan Atan Btan C
: —_—

>0=1-tan AtanB >0

> (tan Atan B tan C)/3

3
= (tan Atan Btan C)*/® >3

j > (tan Atan Btan C)'/3

2/3
:[lj 233i233/2:>K$ L .
K K 33
cos 2A + cos 2B + cos 2C
=2cos(A + B)cos(A — B)+ cos 2C
= 2005[377[ - CJcos(A —B)+cos2C

=-2sinCcos(A—B)+1-2sin’C
=1-2sinC{cos(A — B) +sinC}

=1-2sin C{cos(A— B)+ sin(ST”—(A+ B)]}
=1-2sinC{cos(A — B)—cos(A + B)}
=1-4sinAsinBsinC.

o . A:B:C:%?@’fb‘\’ eTor N |

f(x) T aTfrpad A= y12 +1% =42

s g8 =y (V3 +@2 = 2.

AT BT NJ3sinx+cosx b UH Bl AT F
JrfermaT & 2 71

f(x) T 3NfpaH A7 =32 +42% =5.

Critical Thinking Questions

e 8 i arR &1 a9 =10 9L
A IR BT oIS = 107,

. _ a9 107 _z
3: I PIUT = — 5% 5%%?1:{

fear a1 =i sie
sin25° +sin210° +sin215° +..... +sin? 85° +5sin290°.

g9 oFd © fb, sin90° =1 a1 sin?90° =1.



4.

! UPR, sin45° S I sin?45° :% T 18 Ul

2
@ DIV AATTR o) 1;/_%*l
&9 g 1 ST €sin? 85° =[sin(90° —5°)]? = cos? 5°
. sin?5° +5in? 85° = sin® 5° + cos? 5° =1.
ESIEN
sin?5° +sin210° +5sin215° +... +sin? 85° +sin? 90°
(e o gmw)

:(1+1+1+l+1+1+1+1)+1+%:9%.

(c) +cosec2a +2cota =y1+cot?a+2cote =| 1+ cotal
ﬁfﬁﬂi—”<a<7z:>cota<—1:>1+cota<0
31 | 1+ cot a|=—(1 + cot ).

() ¥ T I/ BT ST 9 geM R,

(m+n)=acos® o +3acosasin®

+3acos? a.sina+asin’® a
=a(cos o +sin a)®
79 1 UBR (M —n)=a (cosa —sina)®

2/3 2/3

3 (m+n)~'° +(m—n)
=a?'3{(cos & + sin@)? + (cos & — sin )%}
=a??{2(cos? a +sin? a)} = 2a%'3.

() TE sin(@—p)=sin@@-p-0-a)
= sin(@ — p) cos(6 — a)—cos(6 — B)sin(@ — )
:ba—ﬁﬁ
Td  cos(ar— fB)=cos(@— B-0-a)
= cos(@ — p)cos(d —a)+sin(@ — B)sin(@ — a)
—ay1-b? +by1-a?

-, 31 fear T @Sid cos?(a — B) + 2ab sin(a — )

=(ay1-b? +by1-a?)? +2ab{ab-v1-a2y1-b?}

=a?+b2.
f$®: «=30° 8=60°, 6=90°@E T,
a:l,b:l
2 2
. 3 1 1 1
2
scos“(a@—p)+2absin@—-p)=—+=x|-—=|=—
(@-p) (@-p) R [ 2] 5
i1 f fwed (o) g1 f3am S 2 |
(b) HﬁsinA:nsinB:nzs!nA
1 sinB
5 A+B . A-B
n-1 sinA-sinB €0s 2 sin 2
n+1 sinA+sinB 25inA+BcosA_B
2
-B A+B

A
=tan cot

2

9. (a) TEF tanf=

=———
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n-1 A+B A-B
= tan = tan .
n+1 2 2

7. (b) T&I x+Lt-2c0s0),
X

(] i)
I X' +—=[X+—| =3IX—|[X+—
X X X X

= (2cos 8)* —3(2cos 8) =8 cos® @ —6 cos @
= 2(4 cos® @ —3cos #)=2cos 36.
g x=1 = 6=0".
a9 x3+i3=2:200539.
X
sinx +cosecx =2 = (sinx —=1)2 =0 = sinx =1

ssin" x+cosec"x =1+1=2 .
sina —cos a
sin a + €os o

. T
:tan@:—:tan&:tan(a—%j

P
cos| o —
( 4)

:>6’=a—£:>a=6+£
4 4

31T, sina +cos a = sin[e +%j + cos(& +%J

=42 c0s 6

T4 sina —cos o = sin(& +%)—cos[0+%]

:isin0+icose—icose+isin6

=z R B

:isinezﬁsinﬁ.

2

0. (b) TP cos® a+sin®a+Ksin?2a =1
3 a®+b® =(a+b)’ —3ab(a+b) F TN FRd A
PR IR e 7 3reriq K:% TS BT % |

sin 20°sin40° sin60°sin 80°
= %sin 20°sin60°(2sin 40° sin80°)

= % sin 20° sin 60°(cos 40° — cos 120 °)

143 .

L V3 G209 1-2sin? 2004 %
2 2 2

= ﬁsin 20{3— 2sin? 20°j
4 2
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V3

=?(3 sin 20° — 4 sin® 20°)
:ﬁsinw:gﬁ:i

2 16

.r .37 .5z . Tr . 97 . 11x . 13x
12. (d) sin—sin——sin——sin—sin——sin——sin——
14 14 14 14 14 14 14

. . 37 . b«x
=sin—sin—sin—x1

14 14 14
. 57 . 3z . V4
xSIN| 7 ———|SINf 7 —— [SIN| T ——
14 14 14
2
. . 3r .57 . In 1
=|SIN—SsSINn—SIN—SIN— | =—.
14 14 14 14 64

13. () tana+2tan 2a+4tan 4a+8cot8a

=tan o + 2tan 2¢ + 4{—5"14“ + 2_005851

cosda sin8a

=tan ¢+ 2tan 2a +

4 cos4acos8a +sindasin8a + cos 4« cos8a
sin8acos4a

—tan g+ 2tan 2a+4{cos4a+cos4a0058a}

sin8acosda

=tana + 2tan 20¢+4{COS 4“(1+005805)}

cosdasin8a

=tana+2tan 2 +4| ———MM———
2sinda cos 4a

2cos? da }

=tan o + 2tan 2a + 4 cot 4
=tan a + 2(tan 2a + 2 cot 4)

sin 2a cosda
=tanag+2| —+2——
Cos 2a sinda

—tan a4+ 2[ cos 2a(1 + cos 40{)}

sin4a cos 2a

sina N 2¢0s 2a
cosa  Sin2a

=tana+2cot2a =

_ COSa +COS & COS 2
sin2a.cosa

_1+cos2a _ 2cos’a

- =— =Cotc .
sin2a 2sina cos a

V3 1

sin20° cos 20°

g

2| ——cos 20°—£sin 20°
2 2

14. (c) «/Ecosec 20°—-sec 20° =

_ /3 c0s 20° —sin 20° _

$in 20°cos 20° %sin 20°c0s 20°

15.

16.

17.

18.

19.

_ 4 cos(20° + 30°) _ 4 cos50° _ 45sin40° _4
sin40° sin40° sin40°
(¢) 1+4c0s56°+ cos58°—cos66°
=2c0s? 28°+ 2sin62°.sin 4°
=2c0s2 28° + 2¢0s 28°.s5in4°
= 2c0s 28°(cos 28° + c0s 86°)
=2C0s 28°.2c0s57°cos 29°
=4c0s28°c0s 29°sin 33°.
APpfous - ufcrafRrg AdAffeT & SuarT 9,

cosA+cosB—-cosC = —1+4cos§cos%sin%

[-56°+58°+66°=1807]
aniise ST BT H9 4 cos 28°¢0s 29°sin33° BT |
(b) x=sin130°cos80°, y =sin80° cos130°
= X =¢0s40° cos80°, y=—sin80°sin40°
T x>0 Ud y<0 TAT xy <0
g z=1+xy => 0<z<1l.
(a) TBT sina+sinf+siny —sin(a+ S +7)
=sina +sin #+siny —sina cos S cos y
—cosasin #cos y —cosacos Asiny +sinasin Ssiny
= sina(1 - cos S cos y)+sin B(1—cos « cos y)
+siny(1 —cos a cos B)+sinasin gsiny >0
~sina+sin g+siny >sin(a@+ S +y)
' Sin(a-+ﬂ+;/') <1
sina+sin g +siny
(b) acos26+bsin20=c
a(l—tanze}Lb 2tan @

1+tan?eo

1+tan?6

= a-atan?@+2btand=c+ctan?6
= —(@+c)tan?H+2btand+(a—c)=0
2b 2b

.'.tano:+tanﬂ:—_(c+a):C+a .

(b) BT y+z=a(cos? x +sin? x)+c(sin® x +cos? x)=a+c
((b) BT )
y -z = a(cos? x —sin? x)+4b sin x cos x
—c(cos? x —sin? x)
=(a—c)cos 2x + 2bsin2x

_ 2
—@a-o). 1 tanzx +2b.( 2tan;< J
1+tan“ x l+tan“ x

. J1-4b*/@a-c)? 2.2bl@—-c)
=@ C){1+4b2/(a—c)z}+2b{1+4b2/(a—c)2

Ifd tan x = 2b

@-c)’
_(a-c){(a-c)* -4b’}+8b*(a-c)
- @@-c)? +4b?
_(@a-c)(@-c)® +4b?
T {(a-c)? +4b%}
=>y=#z,( a#c).

y-z

=(@a-c)



20, (b) a7 coseco =29 - 1 _p+d
p-q sind p-—q
ARTRIGITE 99 9,
1+sind p+q+p—q
1-sind p+g-p+q
o .0\ 0)°
C0S —+Sin— D 1+tan — 0
o e B e
€0s ——sin— q 1-tan — q
2 2 2

= tan? ﬁ+£ :B = cot
4 2

{544
[Wﬁw+w

asin2x+bcos x=c=(b—-a)cos’x=c-a

e cot

21 (b)
=({b-a)=(c-a){l+tan?x)
bsin?y+acos’y=d = (a—b)cos’y =d —b
=(@-b)=(d-b)1+tan?y)

.'.tan2x=u,tan2y a-d
c—a d-b
“tan?x  (b—c)d-b) 0
.. =" e 1
tan’y (c-a)@@-d)
Afd atan x =btany, 3rfq tanx b (i)
tany a

b? (b d-b
ya @ 2o 0-0@-b)

a (c-a)a-d)
aZ

(c-a)(@a-d)
b2 (b-c)d—h)’

A;B+mwB;Aﬁm@ﬁa@wmm%|
b) & T Al »fawm g,

22. (b, ¢) &oib cot"
Ia e »|H B, d9 IR (
qd IR (c) BET

23 (a o) FElsina=1/y5 =cosa=2/5
3R sing=3/5=cos =415
sin(f —a) = sin S cos o —sina cos B

3 2 1 4 2
=2 L I -0.1789

5 V5 5 5 545
. 1 . 3z
319 sin = = —==0.7071 = sin—
5|n4 «/E sin 2

f% 0<0.1789 <0.7071

sinO<sin(ﬂ—a)<sin%:>0<(ﬂ—a)<%

AT sinz < sin(f—a) < sin34—ﬂ

L (B-a)el0,z /4] 3R [3z14,7].

24. (a) Q¥ T FERU BT R gBR @ S AEr ©
2 _sin,b’+cos,b’_sin2,b’+cosz,87 1
cos2a  cosfB  sinf  cosBsinf  cospf.sinf

= c0s2a =sin2p

25.

26.

27.

28.

i e e R U 433

(d)
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=]

= oS 2a = cos(%—Zﬁj: Za:%—Zﬂ

= 2a+2ﬂ:% = a+ﬂ:£

s X y z

Tl osg 27 2
cos cos[@—?ﬁj cos(¢9+?ﬂj

= x=kcos@, y=kcos(6—2?”j, z=kcos[9+2?”j

=k

= X+y+z= k{cos0+cos[6—2§j+cos(0+2{ﬂ

=k[(0)=0
= X+y+z=0.
sin66 = 2sin 36 cos 34
=2[3sin@—4sin® 0][4 cos® 6 —3cos b]
=24sin6 cos &sinGrcos @) —18sin@ cos @ — 32sin @ cos
=32co0s® #sind — 32 cos® Asind + 3sin 20
AT B W, X =sin 26.

57 . 41x
—+SIn" —

B EHRC

Al e
o] o]

-] ]|
] el 3]

sin* §+sm4 =2 tsin?

T T T 1
= 1+cos§+cos?+cos—cos—

5z 3z 3z 57
1+ cos— + c0S— + C0S—C0S —
8 8
T T T Tz
= (1+cos§—cos§+cos—cos —j

5r 5r 3z 57
1+ cos?— cos?+ €C0S — C0S —

Vs 1z 3z 57
=|1+4c0s—cos— 1+cos—cos—
8 8 8 8

=i 2+Zcos£cos7—ﬂ 2+20033—c035—”
4 8 8 8 8
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— 1o cos 3% v cos | 2+ cos Z+cos M f(x)=cos? x +———=>2
4 4 4 cos? x
tan x tan x
1 3z Vil 1 Vs V4 i qAHET Y = =
:Z[l+cosTj(l+cost:Z(l—coszj[1+coszj 3. () Y = an3x  3mnx—tandx
2
1 7 1 1 1 1-3tan“ x
:Z 1-cos Z :Z 1—5 ZE. 1 2
y71—3tan2x7 g oanx
az5%“'?5{1+cos£}[1+cos7—”)(1+cos3—”)[1+0055—”J 3-tan? x 1_£ tan? x
8 8 8 8 3’
3 3 . .
:(1+cos%j(l—cos%j[l+cos?ﬁj[l—cos?ﬂj Iy @ uRWIfd 89 & forw s %Qﬂ 3% 9 #
) 7 ,37) . o7 . .37 Rera 781 g1 @Y |
=[1-cos®“—||1-cos®— |=sin“ —sin“ —
8 8
1 . . 3r 2 1 V4 V4 2 1
=—|2sin—.sin— | =—|C0S——C0S—| =—.
4 8 8 4 4 2 8

29. (a) 3tanA—4:O:tanA:%:sinA:—%,cosA:_% 36. (¢ JBT 0520 +2c0s6 = 2c05% 0 -1+ 2c0s 0

" 5sin2A+3sinA+4cos A ofcosps L) 3
= 10sin Acos A+ 3sin A+4cos A R Ay ey
) 3W2[cos€+5) >0 ¥ 0 & fog
0. () aﬁcotA:C?SA: 2_cos A :1+_c052A
sinA  2sinAcos A sin2A 1?3 3
0 0 0 n2lcosf+=| —Z>—2 TN 6 B
Ao72 o gL LIS (03] 525 R
2 sin15°
GVl E}SQ% I’ k3 —
10 ' :c0329+20030273 Tft 9 & forw
Cot7-— =6 +4/2 +/3 +/4 .
2 AT &Y, 3 Tb Bl AHAT A 3 8 |
31 (¢ 2A=(A+B)+(A-B)
_ 37. (a0 A+B+C=7x
— tan 2A — tan(A + B)+tan(A - B) _p+q .
1-tan(A+B)tan(A-B) 1-pq -t BY) n 7 C

32, () c0s2(a+ fB)=2cos?(a+ fB)-1,2sin? f=1-cos2p " - 2 2

LH.S.

=—C0s 25 +2cos(a+ f)[2sinasin f+cos(a + F)] tanﬁ+tanE c £+E 9 c

=—c0s 2 +2cos(a + f)cos(a — f3) = ﬁzcot—: 3 132 =—=cot—

=—-C0S 2/ +(C0S 2 + €0S 2 3) = C0S 2cx . 1—ta\n5.tanE 2 1—5.E ! 2
33. (b HF!Tf(x):sin0+c050:ﬁsin(9+%j c 7

Lotan = =—.

2 9

Afe —1ssin[&+%}§1:—ﬁﬁﬁsin(&+%)§~/§
31T (sin 6 + cos §) BT AfBAR A

aaﬁ,ﬁsin(wr%j:ﬁ 2

38. (b) cos[z—(B+C)]=cosBcosC
= —cos(B+C)=cosBcosC

= —[cos B cos C —sin B sin C]=cos B cos C

sin(@+£):1:>sin(9+lj=sin£ = sinBsinC =2cosBcosC
4 4 2 = tanBtanC = 2.
T T °
:>‘9+22539:Z:45' 39. (b) B=A+C=tanB=tan(A+C)
2
o 1 tan A+tanC
34. d X——1| =20, ¥ x eR, = tanB=——"-—"—
@) ﬂ:ﬁ%[ xj 1-tan AtanC

?E“T'x2+i222 = tan AtanBtanC =tanB-tan A—tan C .
X
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40. (b) HTFITu:cose{sin9+«/sin20+sin2a}

= (u—sin@cos ) = cos? G(sin? @ +sin? a)
= u?tan?@-2utan @ +u® —sina =0
Afd tan O ARIAD 7 |

T 4u? —4u’U? -sin®a)>0

=u?-(1+sina)<0

=|ul<yl+sin?a.
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k@ | aM & forg
(cos x +sinx)® +ksinxcosx —1 =0 Y& FIAMABT BEA

[Kerala (Engg.) 2001]

Ifg tan(A-B)=1, sec(A+B):%, qd B I =IdH

AP A 81 [Kerala (Engg.) 2002]

25 19
(@) 2" (b) 2"
13 11
(c) EYRd (d) 22"
sin* A cos* A 1 sin® A cos® A
a3 a b a+b e T a® b? i
AN IR © [WB JEE 1971]
1 ap?®
Q) —— b ——
® (a+h)? ®) (a+h)?
a?p? . .
© — (d) T A B TEl
(a+b)

n
I sin® xsin3x = Zcm COSMX ST&I Cy,Cq,Coppennnny ¢, 3R
m=0

gaar ¢, 20, A » BT AF BN

[DCE 1998; AMU 2000; DCE 2005]
@ 15 (b) 6
() 1 (d) o

O<¢<%$%ﬂim‘% x:icosz”qﬁ, y:isinz"gﬁ,
n=0 n=0

o
z=Ycos? #sin® g, A [NIT 1993; Kerala (Engg.) 2005]
n=0

(@) Xyz =xz+y (b) Xyz =xy+z
(€ Xyz=X+y+z (d)

el eI QUi » @ for, afe

XyZ =Yz + X

f,0) = [tan %) (1 +secd)(d +sec20)(L +sec 46) ..

(1 +sec2"). ar

T
(a) f2 [Ej = 1

T
() f4 [aj =1

[T Sereening 1999]

e »TH gATHSG oId 39 TBR

sin zi" + C0S 21” = 4 [NIT Screening 1994]
@ 6<n<8 (b) 4<n<8
() 4<n<8 d) 4<n<8
A k = sin2.sin 2% sin % < kT aifeP 7 B
18 18 18
[T 1993; MNR 1974]

1 1

= b =
(@) 2 (b) 3

1 . .
© d) 3TH | g B

Ife sinx +sin> x =1 &I, d9
cos*? x +3¢os® x +3cos® x +cos® x -1 &1 HAE B

[Kurukshetra CEE 1998; MP PET 2001;
Karnataka CET 2004]

@ o (b) 1

© - d) 2

AR, By, 6 IRATT & ded HH H YATH GAHD DI

g P ST (sines) &FIHS RN 4 & R E, a9
B 4

asinZ +3sin2 1 2sinL +sinS B A g
2 2 2 2

@) 2v1-k (b) %\/uk
() 241+Kk d) STH | PIg B

IfE (sec A + tan A)(sec B + tan B)(sec C + tan C)

=(sec A —tan A)(sec B — tan B)(sec C —tan C), T U UeT
W 7
@ 1
(c)

0
?Jﬁ’tané):\/ga’slﬁﬂﬁ

1+2(1-cosf)+3(1—-cosf)? +4(1-cosb)’ +..0 B
3F= UGl BT INThS BITT

(b) -1
d) T q PIg T8l

[AMU 2002]
2 V3
(a) 3 (b) e
5 5
c e d —
(c) 22 (d) >
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AR Xy, X, Xz, X, FAR S0 H & RTAPT AR o &
9 sina(sec X; Sec X, + SeC X, SeC X5 +.... + SeC X,_; SEC X,,)
BT AM B

sinna

sin(h—1)a
COS X, COS X,

COS X; COS X,
() sin(n—1)ecos x, €os X, (d) sinneacos X, Cos X,

A o, 39 UBR ' & r<@-p)<3z. TR

. . 21 27
sing+sinf=-== TIT coSar+C0Sff=——),
arsinf=-g @resh =g
a-p
cos—= B AM T [AIEEE 2004]
-6 3
@ — b) —
65 V130
6 3
© — d) -——=
65 130

i xcosH:ycos[@+%}:zcos(0+%} , 9

l+l+l€l'<'l‘el'\’%\r
X y z

(@ 1 (b) 2

(¢) o (d) 3cos@

AMT A, AL A, AL A, A, T 5818 B & ga & iR
99 dTcl FAYCHST @ N B, A NEEUS] AgA;, AjA,

[T 1984, Pb. CET 2003]

TAT AgA, BT TEEAT BT OGS BRI [T 1998
3
@ 5 (b) 33
3v3

© 3 (d) Tf
l{sin4 [37”—0:]+sin4 (371'+a)}

- Z{Sin6 [%+aj+sin6(5ﬂ—a)} = [1IT 1986]
@ o (b) 1
() 3 (d) sinda+sinba

2
afg ae[o,ﬁ} X2 ex+—2N 2 gig fEow
2 x% +x

AfeH AT RTER BN [T Screening 2003]
@ 2tana M) 1
() 2 (d) sec’a

20.

21

22.

23.

24.

25.

A& 0 <ay oy, @y <= AT
2
cotey.Cotar,....COta, =1, Td COS;.COSxy........ Cos o, T
B aH 79 B [T Sereening 2001]
1 1
(@) PO (b) o
1
c) — d) 1
() n (d)

gfe A=sin®0 +cos™ g, a9 0 B AW aRafdd FEF b forw

@ A1 (b) 0<A<1

(d) ¥ & P
Ife 0 T BT & Tl sin&:%,a—e{pﬁﬁrm
B! F¥=a vU A A< M

(@ 6<p<8 (b)

() 1<2A<3

[AMU 1999]
6<p<7

(¢ 3<p<4 (d 4<p<7

a4, 5 CuP Bget & 7§, qq 3 SLATCOE

tan A+tan B
(b) 2
(d) -2

?Jﬁ“{a+ﬂ=% TJq f+y=a 99 tana =

[T Screening 2001; DCE 2005]

(a) 2(tan S +tany) (b) tan g+tany

(¢) tan g+2tany (d) 2tan g+tany

i asinz9+bsin6c056’+cc0526’—%(a+c) s%k, GEl
k? RTeR &

@@ b?+(@-c)? (b) a? +(b-c)?

() c?+(@a-h)? d) 3TH | PIg TE
I x> A IRdfad I+ & ford
4x? +1 <1 99 o fre s § Rerd g

64x% -96xsina+5 32

[Roorkee Qualiying 1998]

T 27
®) (5' ?J
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S Answers and Solutions

AT &, (cos x +sinx)? +ksinxcosx —1=0,V x

= cos? x +sin® X +2cosxsinx +ksinxcosx —1 =0,V x

= (k+2)cosxsinx=0,Vx => k+2=0 = k=-2.

tan(A—B)=1:A—B=% ..... 0
Q‘cfsec(A+B)=%:A+B:11Tﬁ ..... (i)
N _ 197
() d (i) ¥ B= 4

for 2 sin4A+0034A: 1
b a+b

(1—cos 2A)?  (1+cos 2A) 1
= + =
4a 4b a+b

= b(a+b)(L-2cos 2A +cos? 2A)
+a@a+b)(L+2cos 2A +cos? 2A) = 4ab
={b(@a+b)+a(@+b)}cos? 2A + 2(a+b)@—b)cos 2A
+a(@+b)+b(@a+b)-4ab =0
= (a+h)?cos? 2A +2(a+b)@—b)cos 2A+(a—b)? =0

b-a

= {(@+b)cos 2A +(a—b)}? =0 AT cos 2A =
b+a

sinf A cos® A (1-cos2A)* (1+cos2A)
R 3 + 3
a b 16a 16b

1 b-al 1 b-al
= 1- + 1+
16a° b+ra] 16b° b+a
_ 1ea’ . 16b*
16a°b+a)* 16b%(b+a)

A

“orar AT Gy
ffp: A=90° TET W,

sin* A cos*A 1 1 1

+ — — = =b=0
a b a+b a a+b
:.8 8
A AL S Rew (o) gw R
a b a
ST 7 |

A ; e 59 U @1 4 @ o= 9+l B fow O
ferdteror v |

(be) X =1+cos?p+cos* g+.... =

=———

UNIVERSAL
SELF SCORER

(SET - 10)
(b) sin® x sin 3x =%(3 sin x —sin 3x) sin 3x
=3 2sinxsin3x—L.2sin? 3x
8 8
3 1
:g(cos 2X —C0s 4x)—§(1—cos 6X)
:—£+§cos 2x—icos4x+£c056x ..... (i)
8 8 8 8
n
SR Zcm COSMX = Cy +C; COS X +C, COS 2X
m=0
+C3 COS 3X +...... +C,COSNX ... (i)

T (i) T (i) B IFI el B gl I R n-=6.

1

1

y=1+sin?g+sin g+... = !

(1—cos? ¢) " sin? ¢

1

z=1+cos? gsin? g +cos* gsin* g+.. =

(1—sin? ¢) " cos? ¢

1

IN()] —_—
cos & | cos 26 cos 46
U UM QI UGI BT FHRING B W,

sinH[ZcosZH 2 cos? 20 :I

2
£0)=tan 20| 229 | _tan(2"0)
cos 40

1
9= sin® ¢ cos? g(L —cos? ¢ sin? ¢)
xy+z:'212+ 21-2
sin“gcos“ ¢ 1-—cos”@sin® ¢
1
" sin? #cos? g1 —cos? ¢ sin’ @) -0
ST B (b) § fer 2
Td X+y+z=xyz,ol (c) ¥ faar & .
(abed) £.(0) = sin(@/2) {Zcos2 012 2cos® 6 . 2cos? 20
cos(@/2) cos @ cos 26  cos4é
Eil gaf Gl U&H e o

 (L—cos? gsin? )

-1

W,
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. V1 x/ﬁ 2
7. (b) Sln?+COS?=7 :2J£sin%a+cos%aj =2yl+sina =2J1+k.
= ﬁ(sin%.cos%+cos§n.sin%j:@ T (@b’ L=M, a9 >=LM I ML = M?
Jn QM LM =ML =17f& sec? A-tan’ A=1
. T T
= Zsm[z+?J—T C2=M%-=1.
A sin[ L+ 2| <1 20 d) 1+2x+3x2+4x 3+ (DX +... I TD
4 2") 5
=@1-x)*, [AFT(1-cosb)=x]
n
.~.§sﬁ:>\/ﬁs2\/§:>ns8. o A =(1-1+cos )2 =sec?d
N LIy N S —@rtan? ) =143 =2
2 4 2 2 2 2
13. (a) T&Fsinasec X, Sec X, + SiN & SeC X SEC X5 + ...
( sin(%+;—nj>sin%] .. +Sinasec X,,_; Sec X,
>4 @ 4<n<8. _ sSin(x, — Xy) . Sin(x; — X,) - sin(X, —X,_1)
COS X; COS X,  COS X, COS X3 COS X,,_; COS X,
@ . . b5r . Irn
8 (b H%Tk:smﬁsmﬁsmﬁ =tan X, —tan X, +tan X; —tan X, +.... +tan x, —tan x,, ;
B _osin(x, —=x) _ sin(n-1a
—cos| Z—Z |cos| Z 27 |cos| Z- 1% = N Xy N Xy = e oS X, C0S XGOS X
> 18 > 18 > 18 COS X, COS X;  COS X, COS X;
.3 87 {C %, =x; +(n-1)e)}
. or e sin2° —  sin—
= 008§ C0Sgr oS~ = - . v (d sina+sinﬂ——£ 005a+cosﬂ——£
9 9 2%sin=  8sin= : © 65’ 65
_ ( ,Tj 319 (sina + sin B)? + (cos a + cos f3)?
sifz-3 4
——— 5 (-1 2+ —27Y
85in§ 65 65
. - - 2 _
9 (@ P sinx-+sin®x =1, = 2+23inasinﬁ+2c05acosﬂ:ﬂwtg
=sinx=1-sin?x=cos®’x .. 0) 65° 65
e rar =it = 2+ 2[cos(a - p)]= 1615702 = 2.Zcosz(a;ﬁJ:1;572
cos® x(cos® x +3cos* x +3cos? x +1)—1 (6%) (6%)
=cos® x(cos? x +1)° =1, (. sinx =cos? x) - Cos(zx—ﬂj:&/l% _ 3
. . 2 1 N
=(sin? x+sinx)*-1=1-1=0. 30 130
0. (¢ RITT a<pf<y<s T cos(a_ﬁ]: -3 ,{._.£<0‘—ﬁ<3_”}.
T4 sinag=singB=siny=sind=k T o By 5 TN 2 v130 2 2 2
ﬁémﬁw%sﬁwﬁﬁnﬁm—ﬁﬁaﬁw 5. (o) fear @
FRA B |
X €0s & =y Cos 0+2—”]fzcos 0+4—” =k
o ﬂ:;z—a,yz.Zfz+a,§=37r—a‘ 3 3
ara: fagr T Aole
. (r «a . a (37« = cosezh,cos 9+2—” :hacos 0+4—” :h
=4sin—+3sin ——— |+ 2sin| 7 +— |+sin| ——— X 3 y 3 z
2 2 2 2 2 2
k ok ok 27 4x
:4sing+3cosg—25inﬁ—cos£:2(5in£+cos£] S ;+—+;:cose+cos£9+?j+cos(9+?J
2 2 2 2 2 2 y

=C0S 6 + cos z—¢9j—cos £+0
3 3
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:cose—ZCos%cosezo. 5T W, sin” 0 +cos™ 0 <1
Ir 0 <sin®+cos™ 9<1 3T 0<A<L.

2. (b) OTDH JABIUT B, gAY 0° <O < 90°

A, A, p-6

v 0£8 <1=0<(p-6)<@B@-p) = 6<p<7.
-p
A A,
; @ cosA  cosB
- cot A +cot B i

_ sinA _ sinB
2 @ ZtanA+tanB_ZSinA sinB

6. () IS B 991 B 7

A, A
3T AA =1 +
cosA cosB
2 _ 2 2 _ 0
Aohz = AoAl + AA; = 2A0 A ALA, €05 120 3 Z sin B cos A +sin A cos B cos A.cos B
sin A.sin B (sin A cos B +cos A.sin B)

:1+1—2.1.1[—lj =3
2

= AA, =3 = AgA,
 AGA; x AgA, x AgA, =1.4/34/3 =3. & o d € {5 I A+B+C =z &1 @

3z cot AcotB+cotBcotC+cotCcot A=1.
7. (b) 3{5in4(7—aj+sin4(3zz+a)}

:ZcotAcotB

23. (¢ a+ﬂ:%:tanﬂ:cota

. 6| T . 6
_2{sm (E+a]+sm (571—0()} tan(f+y)=tan @ = tan a = tan g +tan y
1-tan ftany
=3{(-cos a)* +(~sina)*}—2{cos® & +sin® o} cot @+ tan
> tang=———"79/"92""+
=3 {(cos? a +sin® a)? - 2 sin & cos? &} 1-cotatany

. . . na-tany= +tan
—2{(cos? a +sin? @) -3 cos? & sin? a(cos? « +sin? a)} = fana—tany =cota +tan y

= tana=tan f+2tany.
=3-6sinacos’a—-2+6sinacos’la=3-2=1

in2 H 2 1
. 24. asin“d+bsindcos@+ccos“d—-——(@+c
@‘cﬁ:azo,%wﬁwmzﬁrﬂﬁlwéwﬁﬁ 4 @ 2 @+o

RECARSIER] =%[—acos20+bsin20+ccosze]
2
8. (a) VxP+x LB g 1.
X2+ X :E[bsm29—(a—c)c0329]

AR HEg > A[UIRIR HEY
( ) -+ | bsin 20 —(a—c)cos 20| < /b% +(@a—c)?

19. (a) T (cotey).(cot ay)....(cot @) =1
2. €0S @y . COS ... COS @, = SiN ¢ . SiN ... Sin ‘%{b sin 26 —(a—c)cos 20){ < %\/bz +(@-c)
319, (COS @ - COS ... COS @)

=(cos a; . €OS ... COS &) (COS ¢ . COS ;... COS &) =

asin? @ +b sin @ cos 0 + ¢ cos? 0—%(a+c)

s%\/bz +@-cy

=(C0S a; . COS ... COS ,) (Siney .Sina,... Sin @)

= Zl—nsin 2¢, .5in 2a,... Sin 2¢,,.

4x%+1 1
fhd Ud  si 25. b, d <—
D sin20; <1 b d) 64x%-96xsing+5 32

-(COS @ty .COS &y COS 1, )2 gzin = 1282 +32 <64x2 - 96X sina +5

= 64x%2+96sina.x+27 <0
Cos @, BT UG A EATHD ¢ |

= , X<—965inaix/(965ina)2—(4><64><27)
:. COS @ . COS @y.... COS at, < ‘}F = B 2x 64

2nl2' }
. (1) R E A—sin® +cost 0 Afh » IRAIH B . (96 sin @)’ — (4 x64 x27)>0
' L 4x64x27

g 9Hd € (sin? 9)* <sin? @ g (cos® O) <cos? @ = Sinza—wé sina>+y3/2
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() R o1 |, sina =3 /2,ae(r/3,2713)
() Brg o1 R, sina>—3/2,ae(@r!3,5713).
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