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y = 180° — (37.8° + 82°) = 60.2°
= a=1,b=5,c=4

b%+c?—a?
COS X=

2bc T }
_5%+44%-12 1
T 2X5x4 . i

’?’4( ﬂ’cﬂf/ (“/zé/’() O
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a=32,b=76 ,c=64

b%+c%-a?
2bc
__(7.6)*+(6.4)*-(3.2)> _ 553
2(7.6)(6.4) 608

o= cos~ ! (%) = 24.6

COS X=

a?+c?-b?

cosf = o

_(32)%4(6.4)2—(7.6)> _ —41
T 2(3.2)(64) 256

— -1 o
B = cos (256) ~ 99.2
y = 180 — (24.6 + 99.2)

2°

m(A) = 63°,a =8.64b = 11.1

m(A) =71°,a =9.3,b = 85
2021-2022 §-leob
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(1-2)geispnill 4
(uialian cuidrphy ABC éulinll @alumn aagi gu

= m(A) =47°,b=32cm,c =19cm
e

A= %bc sin «

= §x32x19>< sin(47°) =~ 222.3cm?>
= a=4cm,b=5cm,c = 8ecm

S = % (@a+b+c)

(4+5+8) =85

N| =

A= \/s(s —a)(s—=Db)(s—c¢)
= /8.5(8.5 — 4)(8.5 - 5)(8.5 — 8)
_ 3119

= 8.18cm?

(3-6)guiaill 0

. LS aclal Jight sall culinll aabwn sl ggpua dacld priiwl gu

A pngiimll Jighll)
» a=5,b=9,c=7
5=§(5+9+7) =10.5
A =,/10.5(10.5 — 5)(10.5 — 9)(10.5 — 7)
_ 2 S em?
‘ .-"..‘-. B ;.-"'_ :l':' .F-. .-il & P 1f}. ’ 7 i I_."'I '[. :_.-".-. _.i A R
" | o o o i + i)

. | | i x4 ’ 'L A = - ol
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= a=23,b=19,c=12

5=§(23+19+12)=27

A =27 (27 —23)(27 — 19)(27 — 12)
= 36110 =~ 113.84cm?

= a=193,b=225,c=31

S =§(19.3 +22.5+31) = 36.4

A =./36.4(36.4 —19.3)(36. . 4 —31)
= 216.15cm?

* a=182,b=171,c =

b”f T W, | € ) 8 .} f- l j
il 5 0%
N Lﬂmﬁ(}f‘?_i CLEr: C)O/Vg
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i 2
tan x + cotx 4 2 = SMXFCOS D7

sin x cos x

sin? x+2 sin x cos x+cos? x

RHS =

sin x cos x

sin? x n 2 sin x cos x n cos? x

sin x cos x sin x cos x sin x cos x
sin x coSs X
coSs X sin x

=tanx + cotx +2 =LHS

1 1
U + = 2cscx
1—cos x 14+cos x

(1+cos x)+(1—cosx) _ #1+€0s x+1-C0Sx
(1—cos x)(1+cos x) 4 (1—cos x)(1+cos x)

LHS =

2 2 1

12—cos? x sin? x sin? x

= 2-csc?x = RHS

. tan’x _ 1-cosx
sec x+1 cos x
o 20212022 §-leb
LHS = : 9O—leoo
secx+1 secx-—1 sec? x—12

zw;z;i/c_i_l) =secx — 1

RHS:1—Cosx: 1 _Cosxzsecx_1
COS X COoS X COS X
= LHS = RHS

= cot?x — cos®x = cos? x cot® x

cos? x

LHS = — cos?x

sin? x

1
= cos? x( —— — 1)
Sin“© x
= cos? x (csc? x — 1) /
2 2 | I

W a2k (%f@"wm
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A  cos*x — sin* x = cos® x — sin” x h
tanx _ secx+1
secx—1 o tan x
sinx—cosx _ 2isin® x-1 .
sinxtcosx  1t2sinycos 2021-2022 é_l_Q_B
i f | ' _
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IR

sin x n 1+cosx _ 2(1+cosx) )

1-cos x sin x sin x

= sin? x cos3® x = (sin? x —sin* x) (cos x)

2021-2022 §G-lob

= sin® x cos3® x = (sin® x — sin® x)(cos x)
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fole giylad

duilin cilalen Ja

s éllill crtlalenll o 114 Ja gu

. sinx=7

-1 4 /1
x= sin 1|7| = sin 1(E)=300

sinx <0
3 aflax 4 gl o x
x =180+ 30 + 360k x = 360 — 30 + 360k
=210+ 360k 0+ 360k k €T
" COSX = —
oc—cos‘ll\/—§|=
2
cosx >0
1l ax 4 gl o x
=§+2kn ke x=2n—%+2kn
11
Tn+2k7'[ keZ
= 2coSx =
COSX = —
2

x= cos ! |—l| = 60°
2

cosx <0

2 al,ax

x = 180 —&+ 360k [

=120 + 360k

_—
W a7y

X = 180 + 60 + 360k

kL ; =E 240 +360k ,5 ok ; 7
_ W -
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» 3tana=1
1
tana—ﬁ
o -1 1 _Tl'
o= tan |ﬁ|‘€
tana>0=1,3 gl ,da

a=%+kn tk€eZ

= 2cosxsinx —cosx =0
cosx(2sinx—1) =0
cosx =0

drelydglj x

2 il ,ax
x=3?n+2k xX=m——-+2kn
ket . =21 2k

kel keZ

AN

sinfx—1=0=sin’x=1

sinx =1 sinx = —1

=kn kel drel) auglj x drejaglj x

x ==+ =—+2k
ke k€

7)

“ W
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tan?x = 3

tanx = —/3

o= tan"*|V3]| = g

tanx < 0 =
2,4 al ax
x=n—§+kn

2T
—-?;4'kﬂ

4cos’?x —4cosx+1=0

cosx >0
Tl ax
=—+ 2km

Uuu

TN

tanx = /3

o= tan1[V3] =

tanx > 0 =

1,3 gl ax
= §+kn

4l ax
x=2n—§+2kn

U/ |
oK ,
bx”r},}/'J( oj}}"/

ter o

2021-2022



[ [0,2m) ajiall L lc dlalenll Jgla gindaagl gu)
= sin2x=1
0<x<2m=0<2x<4m (Lijgd 0 gai2x

duouj duglj 2x

2x=g+2kn

n w
x =7 thkn 2021-2022 Gl o b

k=2—>x=—+2n=%n$[0,2n)

x =2 aldlenll Jgia -

pu— =
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)

tan2x =1

0Sx<2n=>0§2x<47tdngjgﬂ2x

o= tan"1|—1| :%

tan2x >0=1,3 gJ_}JlngZX

2x =2+ km

4

x=g+k—:
2021-2022 §_leo b |

k = 0—)X:ge [0,277,') ‘9_'_9_0 :ga GJJ[QDJ'LJQ'D

k=1—>x=5£€[0,2n)

kzzexz%emgm

J

TN

GV ...

sin?x — 2sinx =0

sinx (sinx —2) =0

x =mn+ 2km
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» 2sin®x 4+ 3sinx = 2
2sin?x +3sinx—2=0
(2sinx —1)(sinx+2)=0

2sinx —1=0

sinx =

N | =

NEPRE!
a = sin 1|

| T
2 6

sinx >0

1 2l ax
x=%+2kn

* sallt Al
' ST 4
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sinx+2=0
sinx = -2
—2¢[-1,1]
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f
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Ggrall g ggoanll aldailihia

caaragall aoall alul 4 (Gall g ggoanll aldllhio paaiul gu
sin 15°
= sin(45 — 30)
= sin 45 cos 30 — cos 45 sin 30
_V2 V3 _ V2 1_ V62

2 2 227 " a

tan 135°
= tan(180 — 45)

__ tan 180—tan 45 .
" 1+tan 180-tan 45

= c0s 45 cos 30 — sin 45 sin 30
\/— V3 V2 1 \/E—\/E

2,2 2

cos = <p<m siny == ,0 Jlaly) =
17 14 5’

2 |

sin2y+cos y=1

,/ >0
sinB>O=sinﬁ=+g Cosy = +) ,COSy

sinf _ —15 c 5'13z =
cos 8 8

L2 4

tanf =

vl 2cher(Con, ..



sin(B +y):13g1 =
sin(B +y) =sinB cosy + cos B siny
15 3 4 13
=53+ (3) =5
cos(B —y):1gl =
cos(B —y) = cosB cosy + sinfsiny

—8 3 15 4 36

17 5 17 5 85

tan(y + f):22gl =

__ tany+tanp
tan(y + ﬁ) . 1—-tany tan S
4 15
(%) _ 13

'p
" sSin42°cos17° — cos42°sin17°

= sin(42 — 17) = sin(25)

tan 19°+tan 47°

Lle jlaanll aial ga
1—tan 19° tan 47°

= tan(19 + 47) = tan 66

T LT R )
u COS; cos x + Sll’l;Slnx 8

sy 9
il herCom,..,




tan 2y+tan 3x

1—tan 2y tan 3x

= tan(2y + 3x)

sin 3x CcoS 3x il

sin x cos x

sin 3x cos 3x __ sin 3x cos x—cos 3x sin x

sin x cos X sin x cos x

__ sin(3x-x) _ sin(2x)

sin x cos x sin x cos x
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laanigalglydl vaen dlaillhino

(1-4)gylaill a
cos x gi sinx @lday jladall (isl gu

" sin2x + cosx

= 2sinx cosx + cos x

»  sin2x + cos 2x

= 2sinx cosx + cos? x —

= cos3x
= cos(2x + x) = co 0s
= (cos? x — sin? x) cos x —

= cos3 x — sin?

= cos4x
= cos(2(2x))
= 082 (2x)= sin?(2x
= (cos? x —+sin? x)? sin % cos x)?
= (c in? x)? — cos? x
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(5-7)gylail 0
 allill aliglhinll 3o Ja dan cudi ga
= 2csc2x = csc?xtanx

2 11

LHS = 2csc2x =

sin 2x 2sinx cos x sinx cosx

1 sinx 1 1
RHS = csc® xtanx = —; = —
Sin“ X COoS X

— LHS = RHS

= sin3x = (sinx)(4 cos?

LHS = sin(2x + x) = sin
= (2sinx cos x) cos x +
= sinx (2 cos? x + (

= sinx (4cos?x — 1

= cos4x=1-8
LHS = cos4x = cos 2 (2x) = 1 — 2sin?(2x)
=1 — 2(2sinx cos x)?

=1-—2-(4sin? x cos? x)

Ou LA
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(8-10) pyloill ,a
rgo Jaall aglil cani alinlihio paaiwl ga
= sin15°

0 — |1-cos 30

2

Il

1%

P

=)
—
le
~

Il

+

2—/3

4

=sin15°> 0 = sin15 =

= tan 195°

1—cos 390
1+cos 390

= q: q:

=tan195 >0
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s alill juleill (4o 14 jnial ga
sin 2x

1+cos 2x

2 sin x cos x
1+2 cos? x—1

2 sin x cos x
2 cos? x

sin x

" cosx
= tanx
1-cos x
u —
sin x
1 CcoSs X
= — — —=(CSCX —
sin x sin x
1-cos x
u —_—
1+cos x

1 —COSs x 1—COSJC_

1+COS X 1-COos

_ (1-cosx)? _ (1—cos x
sin? x sin x

= (cscx — cotx)?

sin gla si
U

5
= ,c0sx > 0= cosx =—
1 13

S
Wl
W

.,
e

her om
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¢ haaaalggimn ,alagagn ggal i cay Jadll Ja
(1) B (2) +E

(3) >< 4) E r
h

(5)

G
A [

gl La el ill2e22ogangliie soclall il pm ABCD
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[ praiunllg 7 sgiwnll ghldi andiiagl ga)
mnl={B)

[ praimnllg m sgiwnll ghlaiaagh g
TEHSTEDTZ@

my prainnll g 7 Sgiwnll ghlaiaagl g
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= (AGH)n (ABC) = AB

J<c Qilill préiwnll pwgl o
BFH ,ABCD (ugiuinll ghlai

EF {3l Lniiidhai L'cula 13l o

ohlB o2 2ilill praiunl puy
ADL ,BCL jjugiwnl|
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4 ghily 7, sgiwnll pujl pi, B @naill Lam, Lgiwo ghiy AB puwjl ga)
. B dnadill joy plaiwn 4 m; (Sgiwoll
A

\%
A

A .aaclall Lili ppa ABCD g
B < BCD sgiwnllgn AB ghldidhailn o

A SACD sgimall gn 4B ghlaidhailo o

BC < BCD sgidnllgn, (ABC) ghlaidhailn o

.1e4n ABCDKLMN Jilanll pupll a gu

~ M D $BD,ND ghliidhailo 1

. 2021-2022 §-lebd
| (gujlgin)33g4 Ul SBC ,AD ghldaidhailo o

KN )L (glalliin) 23gs I SWL BD ghldidhdilo

A B L C-ABLKLSQ-'LLU-DNQ(I\TL)gJoLﬁJ“'I 2iln o
BD ABCDyNBD (jugiwnllghlaiga sall piai lpw o

.22lg giwn | ,0iii L,B,D N blaill gi cuil o
(LBDN) a11g sgiwn glitny < LB // ND
= L,B,D,N € (LBDN)

glalliio Lo, i ¢ |14 glite) ML ND Ja =
o [ 5 : ? )
:j ‘ J fJ o t } hi;;
‘ 'f ‘/ . e

Cher- L/DM

2021-2022



4 . Jl=hlaii CMN ,ADK (jugiwall ;i cudl 8
(CMN) € (CMND)

(ADK) < (ADNK)

(CMND) n (ADNK) = {DN} =
(CMN) n (ADK) = {DN}

Jlehlain (CMN), (ADK) 1al: glgiwnll

L+ N, €AC,ACaniin N ,AB waniio M . éaclall illipya ABCD gy

ABC\sgiwnll ,aga ML: gi cuil o
(ABC) sgiwn U|i_I_O.I_,U|Oh|ﬁ'I'ﬂE,ﬁ
M € AB ,AB'c (ABC) = M € (ABC)

D L € ACLAC € (ABC) = L € (ABC)
— ML € (ABC)

K ahaill 4 glehlaiyML CB : i cuil

2021-2022 gleb ;0
MN // BC -

Sqiwnll yuai a Jledig BC sjlgs Ul ML lial g
K aldill a jlehlain BC , ML |3

$BCD sgiwnll go MLpuaiwnllghlaidhailo =
ML n (BCD) = {K}
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e gylai
éujlginll cilhgiwall g Gilogdimall
cLAall 8

D C we4naui ABCDKLMN gu
AK //CM : i cuif =
BLMC , Juhiwn ABLK -
BL //CMAK // BL -
ayhijAK // CM Ll

M ,C:hlaill i cudl
glites gljlgin AK,CM
A,K € AK ,AK
C,MeCM,CM < (AKMC) = C,M € (AKMC)
~A,K,C,M e (AKMC)

M lSg_i'_u.l_ml L5]I
AD [/ KN
KN

tyyhi = AD // (MKN)

— 15 0%
I 2 oter( om
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SB waniin L,SA caniin M /Jall deipn ABCD diacld pya SABCD gu
ML // (ABCD) : i cuif

Jall
SB .aniin. ,SA «aniin M -«
— ML // AB
-+ AB € (ABCD)
= ML // (ABCD) cjhi

N @hiill ,a BC ghd) GEM sgiwnll,M € AB . 12490 ABCDEFGH yu
GE // MN : (i cudf

(MEG) Lgiwo (eidoldiwl lc iyl hai i M E G
H

e (1) (MEG) n (EFGH) = i
(2) (MEG) n (ABCD) =/MN
(3) (EFGH) [/ (ABCD)
C —s —s
ATy N @, ®,®=EG//MN(4ahi)
,M €5C AB // DC (| tun ABCD ajain aud aiacla pya SABCD gu
s N (,a SD ghd) ABM sgiwnl|
SDC sgiwnll sjlg AB : gf cuil =
M AB // CD,CD < (SDC) = AB // (SDC) (&u i)
C WN /0D ff il
Ao ; AB // CD, 4B < (ABMN) = CD // (SDC)
(SDC) N (ABMN) = MN = AB // MN/ // CD((&auii) o
"'f;:- _.-.J-r ” -""'l- =t f:f..ﬁ " / ) g 4 ; r}_--- F
NS A A _?:_; Prie/S ] }. 107) ( o Vo
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I € AB, Gaclall Lilli pya ABCD o)
. ] 4 BC ghay I ahiill jlollg AC 1 sjlgall praiwall
. K ,a CD gha) ] dhaill jlallg BD J sjlgall praiwoll

.H 0 AD gha) K ahailli jlnll g RJSJLL%UMLLLW|
L Jgo

IH // BD : i cuif
A 20212022 G-l ob

—

AB //m,,AB c m, ,m, N1, = MN = AB // MN(D) (a1 jhi)
CD //m,CD cm,,my N1, =MN = CD // MNQ2)
@, = 4B //CD(3 ayhi)

B ,a u&bu u_l_lg_l_uLLnl L jlgABEF o

clnl sjlgin CDEF : i cud
clni sjlgin ABCD Jadl
= AB //CD ,AB =D (1)

el ijl/g%p/ABEF £
= AB'// EF,AB = F

@,@;:l‘E_’F//‘FmEF::-gD: o .;.
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oAy dedlg dhai M, gljlgin ghgiwn my m, Jliall Jadill a6 ga
AB N CD = {M} ¢un

AM _ AC . o
mp ~ pp U H
7.5giwn glite gleblainAB, CD
NS mnm =A4Cwnm, =80 ,m //
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M
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2021-2022 @ulhe b Lgnc lniaiun pujl

auil ABCDEFGH ga

AE gn éanleinll algiwall pw
~Jc  (EFGH),(ABCD)

B
CGH sgiwnll _lc 53gneAD (i cuil =
4D L D /4P L DA v i ) "
= HG)(5 ¢
AD 1 (CGH)
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.axclall il pya ABCD yu
DB uaniin M ahaill AD = AB,CD = CB

BD L (AMC) :gicuil =
, s A _
u__l__sanJIlg_!Lb_LnADB«::AD—AB
(1) « AM 1 BD < BD winiion M
_ s e A _
(Helnl _|.b_LDBCD<=BC—CD
1 BD & BD wWniin M
AM ,BD L CM

BD LAC: i aiitwl =
BD 1 (AMC) ,AC <
= BD 1 AC
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(ABC) gnanlein MO, 0 ajayn glnill @ilhin ¢ilin ABC g
CB 1 AM :jf cuil

. 202l-2e0ace g—Jleo

|Ala AD 1 DE ,DE c mq, AB d_lLa_nJIdiuu_IIua UM
F ,AB uiniino D ciila

my [/ 1y O cudl

Jall

AC \aniin F ,AB «aniinD =

// BC
5 AN
/ FD,AD (glah )

= AD 1 m; (5daphi)
wAD Lmy,my, = m //m, (6diyAi)
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( :glalalaAB L (BCD) éya aaclall Liuf pya ABCD , Jilanll Jal 4 g
AD = 3AP,AC = 3AN ,AB = 3AM
(MNP)QJ_CL.SJQ_D_C:‘I—B):UT CuLl
A o
Feajlcl
M.P AP =x = AD =3x = PD = 2x
AN =y = AC = 3y = NC = 2y
AM =z %= AB = 3z = MB = 2z
B o D — — —
+ AB L(BCD),BC < (BCD),BD < (BCD) =
c /soo1.5055" gDi= 3(ABC) = m(ABD) = 90°
o AL o A L .
il o audindla Jidll digal o alinll 4
M _2-1—MP//PD N _1_ VN //BC
MB PD 2 MB NC 2
= m(AMP) = m(ABD) = 90° = m(AMN) = m(ABC) = 90°
— AM 1 MP —»@ plii
— AM LI MN — (1)
1),2 = AM L (MPN)
— AB L (MPN)
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(ABC), (EFG) )l @nai S (ABC) // (EFG) , (lanll Jaddl 4 gu
SB = 10CM,SC = 8CM , BC = 6CM : jla Iala SC L AC ¢uny

SC 1L FE : g cudl
F :SBCA ¢ulinll 43
b S (BS)? = 10% = 100
L (SC)% + (BS)?2 =82 + 62 =100
A C Apili SBCA=

SC1CA,SC LCB =
SC 1 (CAB) (5 auyhi)

= (EFG) // (CAB)
= SC L (EFG) (7 &y
FE c (EFG)
= SC L FE
il Lle D, CD,EF Jaul g

: DFE : gl an T[6J|9.I CE,JIb 13La
CDJ_nEFJ_n=>CD//EF—>@ (aphi)

(CDFE) Sgiun glite) CD ,EF <

F CE /@, CE S(CDFE),nn(C
ﬂ . t
(CDFE) 23i2); (D yo

~CD L m,,DF € m= CD L DF

E
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2
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_1c bagnc DA: Ubt_l_IJJL_IJ_LDJ“SQJ_LLLDa_ijCIJQ_G_L”uJJl ¢ulin ABC gu
DB waniin N ,AB caniin M ciila 1ala AC ABu_ndb
MN L (ABC) : i cudl

DA L AB,DA L AC = DA 1L (ABC) (1)  (5duyhi)

AB waniin M

MN // AD <=@{

DB waniin N
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