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Gl s JlasYl o Bleed) Ao 51 (b)

& 42 50 o yled B s seondd! ‘

ls 55Lal) <3t 13( (b ) 5 dorons 501 <13} () b «(1-3) oyledh b
@ @ AC =10.154cm :0B BC=20cm , m(B)=30° , m(A)=100° :ABC &z 5 (1)

@ @ m(C)=50° .06 AC=16cm , AB=12cm , m(B) = 80° .ABC &zl 3 (2)
a b siny . . ls .

@ @ sinat ~ sinfp T ¢ ‘UJQABC“-J*‘J-{L;’ (3)

el i) e D013 5100 jay Wb (4—9) coylad) B

bl AB, BC Jsb 0B AC=10cm , m(B)=40° , m(A) = 80° :ABC &zl b (4)

@ 7.43 cm , 15.32 cm @ 6.53 cm , 13.47 cm
@ 13.47 cm , 15.32 cm @ 7.43 cm , 6.53 cm

95° 53°
12 cm
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9cm sa 4 Al rol J5b (50°,60°,70° bl g5 oluld &z (6)
o ke I I
@ 11 cm @ 11.5 cm @ 12 cm @ 12.5 cm

(S 3wy BC Jsb cAB=19cm , AC=23cm , m(A) = 56° :ABC &zl 5 slanadl SLuld (7)

J3lae ¢ B alaidl e Sy A dladd) wie Cady LeadT (Olases T, (8)
2 A kil e ¢ LY ;\;)\)' A O 13 3km Legey Blas)) G
o o slanedl ¢ L)) OB (370 o» B akad e ¢ WY1 &yl L3y 28°
3» 2 Y)

20 km Legi Blacel) (5 glud 5 o sioe) dswwswbubduA,Bwjmcﬁ )
() C

m(ACB) =33° O} G C @3 sdl 3 55 g Addl B OIS 13)
m(ABC) = 52° ;0] & B 3 yed) 359 50 531 )| Laley

B

@ AC =~ 13.8km, BC ~ 10.9 km @ AC =~ 32.6km , BC ~ 36.6 km

@ AC ~ 289km ,BC ~ 109 km @ AC ~ 28.9km , BC ~ 36.6 km
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Law of Cosine
Z\,J\.E.n 0.3,)\-03 A 29}0’&6-,\ ’

: o) thtall o S o (1=2) it o)
1) 35 A (2) B

13

28 15

:SSL"" Lo tLJ:AJSJ:- «(3—8) Q-;)Lo:.“ s?

(3) a=12,b=21,m(C)=95° (4) b=22,c=31,m(A)=282°
(5) a=2,b=5,c=4 (6) a=32,b=76,c=64
(7) m(A)=63",a=186, b=11.1 8) m(A)=71°,a=93,b=85
39° Lagi L)l pL35 26 cm (18 cm uy glomiedl axbis Jsb (5 gl £ DT (551 20 thaoieghl & (9)
5 Ao s o J b o ]
NI 1] U BBy A i o B ek Of Jsle sl 15 ,5le b ik ay Blosll B (10)
/,;\\ ,’é ilOm%wAgcwggﬁ\CéjJ\wéUbjwdﬁw:&suw
> \\540’,’\ el IS LS 160 m Bles B 5 5
C AB Bla)l d sl m(C) = 54° OIS 13

Bemd) o tiliies g 3B LA e Bl e OF W 51T oY1 Hlie bl (1)
Of Ao 33 C gyl )l w3y 175m @3l B 589 860 M @luns A (8 day s\ C w3 5ell 5 i 35
AB 33leed) J 5b s 51 (78° L3

175 m
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&2 42 50 o yed B ds seonad! ‘
A 3,11 55131 (b)) 5 B 81l 38 \51@&\2 (1—4) cppledl

@ @ m(A) =~ 76.82° .06 BC =27cm , AC=19cm , AB = 24cm -ABC &) 5 (1)
@ @ AC = 50.5¢m .0l AB=20cm , BC = 44cm , m(A) = 60° .AABC &l 3 (2)

@ @ b%+ ¢? < 2bccosA ABC liod) L;e 3)
& S 250 ) w3 OB Sem,8em,12cm (5 5bes ie ¢ NSt J1 bl <31ST13] (4)
@ @ 133.4° J) o= (S oloy il 1in 3

gl Bl s SIS S0 oy M o(5—10) coyledl B
1§ by AB J5b OB BC =20cm , AC=10cm , m(C)=60° : ABC &zl 3 (5)

@ AB =10/7 cm @ AB =103 cm @ AB =12.4cm @ AB = 29cm

1S3l BC Jsb OB AC=40cm , AB=30cm , m(A) = 120° . ABC &) 5 (6)

@ BC ~ 60.8cm @ BC ~ 36cm @ BC ~ 68cm @ BC ~21cm

S sl ABC &lzad) S S a gl ) L3 O AB = 12cm , AC = 17cm , BC =25cm O 130 (7)

@ 118° @ 110° @ 125° @ 100°
H G
| y GC phal) Crame M abid) 4 cm asks J b xSs ABCDEFGH (8)
I F _,
E : (-~ — .
e 5:: _/Jc S sl (DM B) 45\ 1 _sL3 .00
) // \\
. . 78.46° 86.82° 11.54° 3.0
LY @me @ © @
L loem .32 BC Jsb ABCD b)) S 3 (9)

@ 12.16 cm @ 8.66 cm

L8 (6 sbes (BAD) &gl _#3 (ABCD 2l ) |Sed) 3 (10)
@ 110° @ 104°
@ 107° @ 120°
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Area of Triangle

@W&)WAZ\&W\ .
oilisen oy oy ABC &) ibans o 51 ((1=2) oot jo31 B
(1) m(A)=47°,b=32cm, c=19cm (2) a=4cm ,b=5cm, c=8cm
(omady J1 oY) L JWIS 4Bt J) sl gt ol ilons 3Ly O 5 o BB gz ((3—6) oyledl B
3) a=5,b=9,c=17 4) a=23,b=19,c=12

(5) a=193,b=225, c=3l1 6) a=182,b=171,c=123

l?y}ﬁ og)w B :\9}»-?501\ .
s 8,1 <3t 131 (b)) y oeens 50000 315 131 () 1B ((1-6) (sl
il Sl Y O g o 300 plasinad Sead Sl g ST I bl w0 13) (1)
AN ol g5 oluls B glaey e aluws sl S Y (2)
g ) @3B Gzl OIS 13) 05 on 3B plitsznd (S Y (3)
amlos S Y (5592 b b pa S Ll g5 ] 43 B e O (4)

Lo Bg) 3 o3 0 ¢ L (s (B plline ol Y sb a1, £ OIS 13) ()
absin® s s & NSV (5 5) g0 B-Los O

AC=9cm , AB=7cm , BC = 5cm :ABC &Jzdd) g“s’ (6)
15cm? J s~ s 9led ABC &zodl a>Liss 013

& & 666G
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.= S 9lad ABC cliadl a=Lus O a=2cm , b=3cm , m(C) = 40° .0 13] (7)

@ 4.6 cm?
@ 1.93 cm?

@ 6\/Ecm2
@ 1643 cm?

2
@ aéi/g units?
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s S Ol e )} (1=3) yled! 2
(1) y=-2cosx (2) y=2sin2x 3) y= tan%x
BSe OIS 13 Lganms 5 A1 JS78 55 33> ((4—8) cpyledl)
(4) y=1.5sinx 5) y= 5008% 6) y=- 4sin%x
(7) y=tan2.5x @8) y=- tan%x
470 5550 (3 dxnd) SIS 13 y = asin(bx) 3, 5 e Do Dslas S| (9)

@Q\Mu&qsf@w\d\jmaw : @L,,n e O (oS L “Sﬁaw};d\eww \4(1()—11)&,;.1,‘;:313
cosx 3 sinx deslo¥1 izladdl J1 sl

(10) y=—251n% (11) y=cos(x+%)

e |5 i lans i 5 ((12—15) oyl

(12) m(A)=20°.b=5cm,c=5cm (13) a=4cm,b=3cm,c=5cm
(14) m(A)=10°,m(C)=40°,c=3cm (15) a=4cm,b=2cm,c=3cm
th Los e S B (o I b 5T g1y wlB) sl poliall iz 5T ((16—18) oyt B
(16) a4 (17) A (18) B
55°
6
50° 40°
B 4 c A ¢
B 4 c

A5 560 km/h ey G 7200 olasil b Lealdo| cans w351 3 OU U canlil 2y gl dSadl (19)
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(1) y=3cos(x+3)=2 2) y=2sin(*¥33)+1

I8 eI o JST G kel o BN oo (3—4) (e o) S
3) fx)=2cosmx, g(x)=2cos2mx (4) f(x) =3sin ZT?EX , g(x) = 2sin%
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The Trigonometric Identities

A o yled A ds geead! .

(I paladd) JJSMSQ w1 Ol prsn! (1=9) oyl @

2 2
(1) cscx— cscxcos’x (2) mnizx (3) Laznx
sec”x cscox
. sinx = cosx 1 +tanx
(4) cosxcscx+ sinxsecx (5) oscx T secx (6) T+ cotx
1 1 sinx 1—cosx tanxcscx
(7 [—sinx =~ 1+sinx ®) [-cosx ' sinx ©) cos?x

—1 511 3 poliadl sy (10—16) oyl

1 1 1 1 tanx x cosx
10) cot’x  cos’x an csc’x i sec’x (12) simx
(13) cot(—x)tan(—x) (14) sec?(—x)-—tan’x (15) sin?(—x)+ cos?(—x)

(16) sec’x—tan’x

cos’x+sin’x

:&g Lo JS@ Jul ¢ u“l J.*J:d\ prsw! «(17—19) &3)\.0:3\ 4,9

(17) sin’c + sin’ctan’®c (18) 1-2sinx+(1—cos’x)

(19) cosx—2sin’x+ 1

e 52 30 2)lo3 B s el )

ot 8,1 i 131 () 5 domams 8501 235131 () M (1-5) pledl B

i 2 2 2
E(x) = secx s o» E(x) = SDAFERLLCOSX iz Walar ol 5,y

Secx

E(x) =2 : 2 E(x) = (sec’x + csc?x) — (tan’x + cot®x) +,ldiael) daln) 5 50l
T

2
E() =1+sinx -s» () = TS0 )

. 2 .
cosx +sinx)” — 2sinxcosx .
E(x) =S€sz s 9B E(x) = ( CC))SZX :)U.a.o.“

OIONOXOJO.
CGIONCXCIC

E(x) =cosx : s» E(X) =cSCXx—cosXxcotx :,ldi]l

(D
(2)
3)
4)
(5
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tan’x
E(x) =

2tan’x

2 cot’x

(1 —cosx)(2 + cosx)

(14 cosx)(2—cosx)

tanx

cotx

| cot x|

O 06 0 06 06

—cotx

35

E(x)=

E(x) =

Sx) =

fx) =

el Bl Y1 e QIS 500 oy JAB (6—10) oyl B

2
2 Alaleal) 5550l E() = 1A i) (6)

() -1
@ —tan®*x
St . 1 1 .
52 3haleedl 3y 5all E() = secx+ 1~ secx—1 il (7)
@ —2tan’x
@ —2cot’x

®
@

& O

s belse JIE(x) = cos’x + se%:x +2 el = (8)
(1 + cosx)(2 + cosx)

(1 —cosx)(2 —cosx)

(o el 5y sl f(x) = Vsec?x— 1 DI (9)

—tanx
‘ tanx ‘
(a5 sl £ = VescPx— 1 DI (10)
tanx
cotx
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(13)
(14)

Confirming Trigonometric Identities

Al o yled A ds gead! ’

W Ollazadl e IS G il (1—14) o yked! &
(cosx)(tanx + sinx cotx) = sinx + cos’x
(sinx)(cotx + cosxtanx) = cosx + sin’x
(1 - tanx)* = sec’x — 2 tanx
tanx + cotx = secx cscx

(sinx + cosx)*

tanx + cotx+ 2=

sinx cosx
1 1 2
+ =
l—-cosx 1+cosx 2escix
tan’x  1-—cosx
secx+1 ~ cosx

cot?x — cos’x = cos’xcot’x

cos*x —sin*x = cos®x — sin’x

tanx  secx+1
secx—1 — tanx
sinx—cosx __ 2sin’x—1

sinx+cosx ~ 1+ 2sinxcosx

sinx + 1+cosx 2(1 + cosx)
1 - cosx sinx sinx

sin®xcos’x = (sin’x — sin*x)(cosx)

3xcos’x = (sin’x — sin’x)(cosx)

s 2 g0 yed B s gl

s 81 <t 131 () 5 o 8 ylalt 3513} () JB o(1-4) opled B

sin

@ @ Allete |25 3sinx =sin(3x) (1)
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sinxtanx

COS X S€C2X

—4sinxcosx

-2

SECXCSCX

SECXCOSX

tanzx

tan’xsin’x

\S]

—tanxsinx

tanxsinx

1 v 1-cos x cscx cotx
e \/ -

sin x

®
@

da\lts |23 cos2x = sin’x - cos’x (2)

aullate |23 secx—cosx=tanx sinx (3)

il alzoadl 5, sl (4)

sm X SlI’l X

ezl Bl s SIS S0 oy HB o(5—10) cayledl B

RN POREHIAS sectx—1 Jaad) (5)

sinx

sinxsec’x

sinxcscx

BIREIN| & e (cosx + sinx)? — (cosx —sinx)? : ,Juadl (6)

(b) 2

®

&6 60 60 66

4sinxcosx

) ae 3illaze tanx + tanx : 4zl (7)
secxsinx
sinx cosx
PREN| - leze tan®x — sin’x :)laad (8)
cot?x
cot?xcos?x

)\w\@ww sinx | cosx ldiedl (9)

CSC)C SecCx

)\.u.‘J\ ca dJUa_:‘.A cos :)\M\ (10)

COSX

—tanx

tanx
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Solving Trigonometric Equations
Je ks Ads }‘h?.bd\ .

I Yl 0 3 o ((1=7) cyled)

(1) sinx= _Tl (2) cosx = @ (3) 2cosx=-1
4) J/3tana =1 (5) 2cosxsinx—cosx=0
(6) tan’x=3 (7) 4cos’x—4cosx+1=0
[0, 27) 8 2l e Balaed! J gl aozr dr 51 ((8—10) cpyleddl B
(8) sin2x=1 (9) 2cos3x=1 (10) tan2x=1
I sl o (11—12) opra ot S
(11) sin’x-2sinx=0 (12) 2sin’x+ 3sinx =2

L 52 50 )i B somall )
s 8Ll ot 13 (b)) 5 B 8t 35713 () Jb o(1-5) e B
e 338 k o ox = B 2k 52 sin x = & Wsleed) > (1)
oo 348 k G x= =+ 2km 5 x =+ 2k s cosx =2 sl > (2)
e 348 k S cx=+5%+k5z .5 tanx = —/3 Usladl = (3)
I, T (0,7 5540 s sinxtan’x = sinx dslaed) S5l (4)

%Tn) % (P [0,27) & ) P 2sin’x = 1 dslxadl J s> (5)
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el Bl s JI0VE S0 oy B (6—11) coyledl B
:@)\ s o x OB sinx+cos x=0 O 13 (6)
(b) w5 J,¥
(@) @) 5 U
:s? [0,27) 5,280 e 2sin®x+ 3sinx+ 1 =0 Asleed) J > (7)

®% 5%
O3

3
11
6

(P [0,27) & 2l Je 2,/2sinxcosx —+y/2cosx—2sinx =— 1 sl J > (8)

n o St In
64> 6 > 4
T T 4n In
4°3° 3 >4
PSS [O,%) Eo= 2cosdx =1 sl sl 50e (9)

0@ 6O

Ve 3tan2y=x/§ Asladl Jsl> (10)
N J-z\.ckd,.g—c%+kﬂ? @
N J-)&kiﬁ?c%+2kﬂ? @
. n km
N J-Lﬁkv-g?-cﬁ+7 @

N Sde ko> c%+2kn, 7Tﬂ+2kn @

2 (-5 5) 548 e 3tan(Bx) = /3 Wslaodl J> e games (11)
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Sum and Difference Identities

s o yled A ds semnad! .
A gl sloms) B B 5 ¢ saeal) Sliyllaze pusias! o 1—3) o slo)
(1) sinl5° (2) tan135° (3) cos75°
siny =3 <0 <y < T o513 (4)
cosp=T15 Z <p<m

sin(B +y) 4> 1 (a)

cos(B—7) =45 (b)

tan(y +B) 4> 1 (c)
A B sl pled) o ST o 8 50 o 1) 51 (5—10) ppled

(5) sin42°cos17° —cos42°sin17° (6) sin%cos% + sin% cos%

tan 19° + tan47° . .
7 i intan 1-50 ?;ln47o ) cos% CosX + sm%smx

tan2y + tan 3
(9) sin3xcosx— cos3xsinx (10) 1intaﬁ;y?£n§x

sin3x  cos3x .
sinx ~ cosx = (1D

e 52 30 2)o3 B s el )
bl 5Ll 3l 131 (b)) 5 s 8Ll S 131 () Wb (1-4) oylesh b
OO, sin75°=M
® ® cosy - 1952
(3) cos(h+5)=—cosh (a) @
@) tan>5 +tan® T - 14 (@) (b)
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33
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Sinx +~5—cosx

D —

oS

. 1
SInX + 5 Cos X

1 +tanh

1 +tanh
1 -tanh

Tz(cosx —sinx)

73(cosx +sinx)

cos112°

sin112°

47
COS 721
7

[S—

10m
cos—

—

tan 2%

tan< _1%75 )

®
@

@6 0 0 606 6 &G

el ) e I8 S 3oy [ (5—11) oylad) B

V2+4/6
-2-3

%(sinx + CcOsx)

/3

Tsinx — %cosx

1 —-tanh
1+tanh

1 —-tanh

V2 (cosx + sinx)

Tz(cosx +sinx)

(S 9l tanzigE (5)

(S 3l sin(x + %) (6)

s st tan(h+ ) (7)

(S gl Cos<x - %) 8)

:S 3L €08 94° cos 18° +sin94°sin 18° (9)

cos76°

sin 76°

sin

=
(-] —_
A

o1
sin—57

8m
tanﬁ

tan< _12575 )

:(S 3l sin%cos% - sin% cos% (10)

t Jo t JT
an 5 — tan 3
= = (11)
1+tan§tan§

-
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Double—Angle and Half—Angle Identities

Al o yled A ds gead! ’

.cosx 3l sinx AYu yldall 1 o(1—4) o2yt B
(1) sin2x+cosx
(2) sin2x+ cos2x
(3) cos3x
(4) cos4x

W Slilased) 0 JS e ol (5—T7) oyl B
(5) 2csc2x = csc’xtanx
(6) sin3x = (sinx)(4cos’x—1)
(7) cosdx =1-8sin’xcos’x

toe IS 3l &) P s Slillane pusianl ((8—10) ooyl b

(8) sinl5°
(9) tan195°
(10) cos75°

AW el eSS ez (1)

sin 2x 1 —cosx 1—cosx
(a) 1+ cos2x (b) sinx () 1+ cosx

sin% A:.—ﬂa sinx=—% ’377'{ <x<2m <SS 13 (12)




i 42 50 o yled B ds seonad! ’

Abls 3Ll us\s;@jma,w <3131 () I o(1=5) poslesh b

(1) sindx=2sin2xcos2x @ @

(2) sindx =—4cosxsin’x + 4 cos’xsinx

2x l—cosx
(3) sin 5= 5

(4) cos6x =2cos?3x—1

(5) cosx= 20052%— 1

HEEE
CIGICNC

el Yl e DIV E S0 jay M (6—8) cosled! B

.S 3Ll 2 cos? (6)

@ 1 +cos2x 1—02052x

(S 3lws cos% 7
@ 2+2\/§ @ ﬁ—l
© 52 ORESS

:g;wco% Ucos@——7 Tt<e< O 15 (8)
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Wy S 8y gt & ilr] S cOs g 5in () poliedl I3 o(1-3) ceyled) b
(1) tanx+ cotx

(2) sinxcotx — cosxtanx

secy siny
3) COSY  cscy coszy
W Cllazed) o S dee <l (4—8) oty led! @
4) cosx COSX  _ 5oy

1+sinx " 1-sinx

5) 1-3cosx—4cos’x 1—4cosx
sin’x ~ 1-cosx

(6) V1-cosxxy1+cosx =sinx <O<x<%>

(7 2 sinx X COSXx

3 =tanx
1 + cos?x —sin’x

(8) 1+ 2sinx x cosx
sinx + cosx

= sinx + cosx

S Lol Slmy) B 3 1 5 ¢ poral) Slillass pseas! (9—13) cpyleddl B
©) tan>%
(10) sin73
(11) cos(x—y)—cos(x+y)
(12) V2sin(x-F)
(13) sin(%+x>—sin(%—x>

%+2—§T ol A:.—ﬂ (a) (14)
o) Y szl 095 s les IS0 el 2l s f (D)

(1) cos<111—2E> 2) sin(lll—zn)

sinx — cosx = % OIS 13] ¢sin2x ded Ao ol (15)

08

(COS 2x :-L".'ji (16)

COSX =



&5 F) o yled

IS5 ST @3 1315 ke L [S31 GMUST IS 13] o glossa f, 1 OIS 13 Lo 3l o(1=2) oy o) B
1 (x) # f(x) Jood B X Ao a5

1) fO=vx>,rx=x (2) f(x) =y 1-cos’x , r(x) =sinx
W) Slillasadl e IS B <ol (3—5) el
tanx cotx 2tanx 1 COSX + sinx
() T cotx * T—tanx = | +secxcsex (4) 1 —tan’x « 2cos’x—1  cosx—sinx

1 1 1 +tan’x
) \/coszx Tsin?x _ tanx =0, 0<x< 2
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