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1 y=sinx 0°<x<270°
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sin 0° = sin @° = sin b°
sin 30° = sin ¢°
sin 60° = sin d°

sin 210° = sin e°
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tan 0° = tan e°
tan 45° = tan g°

tan 60° = tan A°

a=180 , b =360
c =150
d=120
e = 330

e=180, f =360
g =225
h = 240

W

=:tah f°
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180° 360°

y=cosx

shift +sin+ 04 = 23.6
A(23.6,0.4)
B(180 — 23.6,0.4) = (156.4,0.4)

shift + cos+ 04 = 66.4
A(66.4,0,4)
B(360 — 66.4,0.4) = (293.6,0.4)
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tanx =1
x =45
P(45,1)
Q(180 +45,1) = (225,1)
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a) 2COSX=\/§

:J.H
2cosx =3

COS X =

A A Gl o g plecd) o
x =360 —30 =330°
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b) 2tanx+3 =1

:J.Jv-\
2tanx +3 =1

2tanx =1-3

2tanx = —2
tanx = =1
anx = =

—1 b el Al x Al 3l A e
x = tan~1(—1)
x = —45° Lealall YL

x =360 — 45 = 315’ O gom 1 3

S I B Lai LIl )
x =180 — 45 = 135°
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a) 3(sinx+2)=3-sinx, 0°<x<360°

gl
3(sinx + 2) = 3 — sinx
3sinx + 6 = 3 — sinx
3sinx + sinx =3 —6
4sinx = —3
-3

sinx = —
4

— gin—1(—
X = sin (4)

x = —48.6
x =360 —48.6 =311.4"

S o 1 B Lyl Il o
x =180 + 48.6 = 228.6°
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b) 3cos (2x)—=1=0,0°< x < 180°

:J.H
3cos2x—1=0
3cos2x =1

1
coS2x = —

1
2x = cos‘l(g)

2x = 70.5° = x =35.25°

2x =360 —70.5 = 289.5° = x = 144.75°
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a) 4sinxtanx+3tanx =0

gl

4sinxtanx + 3tanx =0

tanx (4sinx+3) =0
tanx =0 or (4sinx+3)=0
-3

tanx =0 or sinx=T

-3
x = tan"1(0) or x= sin‘l(T)

x=0,180, 360 or x = —48.6

x=0,180,360 or x =360—48.6 =311.4,180+ 48.6 = 228.6
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b) 2cos’x—3cosx+1=0
e
2 cos?x —3cosx+1=0
(2cosx —1)(cosx—1) =0
(2cosx—1)=0 or (cosx—1)=0

1

cosx=2 or cosx =1

1
x = cos‘l(z) or x = cos (1)

x =60,300 or x=0,360
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5L Lale ¢ 12 =20 cos x idsbadl 215 cx=180751 L2, =i (a

07 <.x. < 360°

gl
12 = 20 cos(180t)

180¢t) = 12 = 5
cos( ) = 0= &
3
180t = cos‘l(g)
180t = 53.13 or 180t =360 —53.13 = 306.87

_ 53.13 30687

180 L="180

180 x 306.87
B 180

or x = 306.87
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gl
12 = 20 cos(180t)

12 3
cos(180t) = 50"

3
180t = cos‘l(g)
180t = 53.13 or 180t =360 —53.13 = 306.87

53.13 306.87
or =

t=T80 L="180

t=030 or t=1.70
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1 sinx=—
/2

L
x = 45°
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x =180 — 45 = 135’
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1
2 tanx=—

\/5

:J.H
x = 30
x =180+ 30 = 210°




12 0796300625 i plae 3 il 2 fusg 1 led10 faal

ol 2 -
106 : i didiadl CYolaadl 5 i s 1 ot s - sl slsly,

0° < x < 360° 5L e L5Y1 o¥sledt 2

3 cosx=£

2

gl
x =30
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x =360 —30 =330°
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0° < x < 360° 5 Lo A1 o¥slaalt 2
4 7+9cosx=1

74+9cosx =1

9cosx = —6
_—6_—2
CoSXx = 9 =3

125
X = COS _—
3

x =131.8
180 — 131.8 = 48.2 o gl A 3l

EIW a ) b Liaf I pla
x =180 + 48.2 = 228.2°
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5 2sinx+1=0

:J.H
2sinx+1=0

_ _—1
SIinx = >
x =150
180 — 150 = 30 oA el 45l 30
Il o 1 B Lyl Il
x =180+ 30 = 210°

x =360 —30 =330°
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0° < x <360° 5L Wke LsYI o ¥sbaalt 2
6 1-2tanx=>5

1—2tanx =5
—2 tanx = 4

tanx = =2
x = tan"1(-2)

x = —63.4
x =360 — 63.4 = 296.6 & ) Ay N
63.4 s gl Ayl
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x =180 —63.4=116.6"
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7 5-2cos(4x)=4
gl
5—2cos(4x) = 4
—2 cos(4x) = —1
cos(4x) =

4x = cos™1(=
X = coS (2)

4x = 60
60

G g (B el o o ol
4x =360 — 60 = 300°

(o)

_300"_75
X = i
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8 3+4tan(2x)=6
gl

3+ 4tan(2x) =6
4 tan(2x) = 3

tan(2x) =

3
2x =t -1—
X = tan (4)

2x = 36.9

=?=18.5 o LA

I o 1 2 L o o I
2x = 180 + 36.9 = 216.9°

216.9° .
x=——= 108.5
sl bpd s 0 < x <90 Y Lah e A
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0° < x < 90° 5L ke L5V ¥sladt 2T
90 13sin(3x)+1=6

13sin(3x)+1=6
13 sin(3x) =5

sin(3x) = 'E}

5
3x = si 11—
X = sin (13)

3x = 22.6

3
S B Lyl o g >
3x = 180 — 22.6 = 157.4°
_157.4°

=27 525
X=73
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10 2(sinx-2)+1=3sinx

gl
2(sinx—2)+1=3sinx

2sinx—4+1=3sinx
—3 =sinx

sinx = —3
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i1 tanx—3 2tanx—1)=10

tanx —3 (2tanx—1) = 10
tanx — 6tanx + 3 =10

—5tanx =7

) =7
anx = c

= -1
X = tan (5)

x = —54.5
x =180 — 545 = 1255 Ul gl b s Jls

sl g b L I b
x = 360 — 54.5 = 305.5°
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12 IStanx-7=5tanx -3

15tanx — 7 =5tanx — 3

10tanx = 4

o 2
anx—10—5

= -1_
X = tan (5)

x ~ 21.8
I a1 2 L o I
x =180+ 21.8 =201.8
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13 S(cosx-1)=6+cos x

5(cosx—1) =6+ cosx
5cosx—5=6+cosx
5cosx—cosx=6+5

4 cosx =11

_u_,
COSX = 4 =

Adaall Ja 30 Y L Joninea 13
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14 tan’x—-9tanx+20=0

gl
(tanx —5)(tanx —4) =0

tanx =5 or tanx = 4
x=tan 15 or x=tan 14
x =78.7 or x =76

x =180+ 78.7=2587 or x=180+76 =256
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15 2cos’x—cosx=0

2 cos’x —cosx =0
cosx (2cosx—1)=0
cosx =0 or 2cosx—1=0

cosx=0 or cosxzz

x =90,270 or x = 60,300
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16 4sinx-3sinx=1

4 sin*x —3sinx =1
4 sin’x —3sinx—1=0
(4sinx + 1)(sinx—1) =0

(4sinx+1)=0 or (sihnx—1)=0

-1
sinx=T or sinx =1

— gin—1(—
X = sin (4)

x = —14.5 or
14.5 & aaall 4030

x =180+ 14.5 = 194.5 or x = 360 — 14.5 = 345.5 or
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17 2sinx-1=0

2sin’x—1=0

2sin’x =1

2o —
sin“x = =
2

. 1 . 1
sinx=+— or sinx=-—

V2 V2

-1
x =sin"}(—=) or x=sin"}(—)

V2 V2

x =45 ,x =180—-45=135 or x = —45

45 o ax yall Ayl 3l
x =180+ 45 = 225 or x =360 —45 = 315
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18 4 cos’x—4=15cosx

gl

4 cos’x —4 =15cos x
4 cos®x —15cosx— 4 =10
(4cosx+1)(cosx— 4)=0
(4cosx+1)(cosx— 4)=0
(4cosx+1)=0 or (cosx—4)=0

-1
cosx = 7 or €coSX = 4 (forus)

= -1 _—
x =cos ( 2 )
x = 104.5
180-104.5 = 75.5
x =180+ 75.5 = 255.5
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19 cosx=sinXx

gl
(1 pgn) I LEY) s G 5 J W) @l (A aladl) a5 sbony )

COSX = Ssinx

x = 45,225
\.J; :\.A.@_ALSAM :ULAAS\ a..l%
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X d:E > d =—60 cos (30x) + 110 i3l L3zl
3 4 Dy 31 83 01 L eoleldly E3 018 5 ¢ ol

S‘g,é}..d\go 118 cm gLoL.J\;;,E.;

118 = —60cos(30x) + 110

118 — 110 = —60 cos(30x)

i cos(30x)

—8
30 = 11—
X = CoS (60)

30 x = 97.7
180-97.7=82.3 - a>_all 4350 30
30x =97.7 or 30x =180 + 82.3 =262.3

977 2623
X = 30 or Xx = 30

x =33 o0or x=8.7
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0 20 5T 05 01 sy
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Jiad)
sinf =——=—=d = ABsinf@ = d =90 sinf

sl AB
Jaladl)

d
sin(90 —0) = ——=—=d = CBsin(90 — ) = d = 60 sin(90 — 0)
sl CB
il
d =90 sin6 = 60 sin(90 — 0)
il
90 sinf = 60 sin(90 — 0)
90 sinf = 60cos 6

_ 9—60 9
sin —9ocos

6
sin 6 B gCOSQ

cos @ cos @

t0—2
anb = 3

2
0 = tan‘l(g)
6 = 33.7

d =90 sin33.7 =90 X 0.55 =49.5m
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49 = 27 — 25cos 6

25cos 6 = 27 — 49
25cos 6 = —-22
6—_22

cos 6 = o

—22
6 = —“1——
cos™( >T

6 = 151.6

180-151.6=28.4 . gl 4y 3
also 6 =180 + 28.4 = 208.4
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(40)2 sin(26)
9.8

110 =

110x98 _
Teo0  ~ Sin(20)
= sin(20) = 0.674
20 = sin™1(0.674)

20 =424 or 20 =180-42.4=137.6

9=%=21.2 or 9=%=68.8
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1
K ZE XaXbxsinC

1
27 =§ X 14 X b X sin115

27 =7 Xsin115 %X b

27 =6.34%Xb

b= 27 = 4.26
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1
K ZE XaXbxXsinC

1
133=E X 21X 16 XsinC

133 =168 X sinC

' C—133—0791
sin =Teg ¥

C =sin"10.791

LMN = C = 52.28

LN? = MN? + ML* — 2 X MN x ML X cos M
LN? =212+ 16% — 2 x 21 X 16 X cos 52.28
LN? = 441+ 256 — 672 x 0.612
LN? = 697 — 411.264

LN? = 285.736

LN =+285.736 = 16.904

16 _ 16.904
sinN  sin52.28

16 X sin52.28
16.904

sinN =

sin N = 0.749

N = sin~10.749

MNL = N = 48.504
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cosE =

702 — 602 — 802
—2 X 60 x 80

cosE =

4900 — 3600 — 6400
—-9600

cosE =

g =100 0531
€OSE = T9600 "

E = cos™10.531

E =57091

1
K =5 X 80 X 60 X sin57.91

K = 2033.315
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—2X7X6

cosX =

81 —-49 —36
—84

cosX =

X =——~0.048
cos )

X = cos~10.048

X =87.27

1
K =§ X 7 X 6 Xsin87.27

K =20.98
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602 — 402 — 252
—2 X 40 x 25

cosX =

3600 — 1600 — 625
—2000

cosX =

x =237 06875
OSE="o000 "

X = cos~10.6875

X =46.57

1
K =§ X 40 X 25 X sin46.57

K =363.11

2 X 363.11 =726.22
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1
K = 3 X 21.5 X 14.2 X sin 78

K =149.31
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&
(BD)? = (25)% + (73)% — 2 X 25 X 73 X cos 65 = 4411.443
BD = V4411.443 = 66.418 p
66 m 52 je 0,8l J) G5 BD Jsb 03)
(BD)? = (42)% + (35)% — 2 x 42 x 35 x cos C
(66)% = 2989 — 2940 X cos C
4350 = 2989 — 2940 X cos C
4350 — 2989 = —2940 X cos C
1361 = —2940 X cos C

C = 1361 _ 0.463
cos = 5940~

C = cos™1—0.463

¢ =117.6
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1
> X 110 X 84 X sin 145

K = 2650

2650 x 0.15 = 397.5
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AC? = 122 + 52

AC? = 169

AC =13
S gl Sl L2es
13+12+5 =30

10 ¢ 321 s glanze Sl S adadl J 5o
60w il5 &l ol

1
K EXlOXlOXsin6O

K =43.3
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15442 — 1674% — 16452
—2 X 1674 X 1645

cosX =

2383936 — 2802276 — 2706025
—5507460

cosX =

—3124365

~ Zs507460 ~ ¢

cos X

X =cos™10.567

X = 55.46

1
K = > X 1674 X 1645 X sin 55.46

K =1134165.78
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sin50 sin 70

_4$in70_49
"~ sin50

1
K =§ X 4.9 X 4 X sin 60

K =8.49
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B ® imeslaall cpadiall (s 8)gaamall dyglyll

sinC _ sin 30

9 8

C = 34.2
B = 1158

1
=§ X 9 X 8X%Xsinl115.8

O3S Bie € = 145.8 0555 U3y
cdiadl d>luog ¢« B = 4.2

1
Ex 9 X 8 Xsin4.2 = 2.64 cm?
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gl
FH = 13 o) Jull J> o

m AHF = 28.3
EG=FH =13
BE? = EG* + BG*
BE? = 13% + 72
BE? = 169 + 49

BE? =218
BE =218 = 14.76

tan EBH = ke
an =BG

13
EBH = tan—1(7) =61.7
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B =n3ga = 840

BD = /852 + 84.52 = 119.9m

C)L.éc x&DM‘UAaJM‘M&LQJ_)|&33bUﬂ

anx = —2 — 0559
AMX= 1999

x = tan"1(0.559) = 29.21
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Ol &G ¢ HPACLW! (o

P = 600 =715.1
" tan40 '
600 m

101 (s « HPB il 09

P = 600 = 435.9
" tan54 '

(AB)? = (715.1)% + (435.9)2 = 701376.82

AB = 837.5m
Go,a3837.5m  pisdad! (o d8luadl 03]
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(AC)? = 10% + 8% = 164
AC =164 =12.8

X 2yl P S

12.8
tan APC = 5 2.13

APC =tan~12.13

APC = 64.9

x=90-64.9 =251
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2
(AC)? = 20% + 15% = 625

AC =625 = 25
3
X o s ) S
12.5 "

=——=0.52
cosx =—~

x=cos 10.52

x=58.7
4
Y sl gy oS

tanx = A
12.5

tan 58.7 = Y

12.5

1.64=L=>y=1.64-><12.5=20.5

12.5
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222.4 2224 0899

tany =

y =tan"10.899 = 41.96
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8
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E s F 1
- >:75.5
4m
B G
I1m 5m 1m

il 1315 « EMG asl3)! » ABCD saclally EM ¢ gl
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CDE &350 A3 5513 231 LW EDC 5 i, Jasw ABCD
1> ED = 9 cm 5 BC = dem 5 AB = 10 cm 5 90° 5»

9

AED 4,513\ L3 10

DEC& ) w3 a1

ECJ;b @

BEC3,1 5 3
gl
10

4 1 4
tan AED = 6 = AED = tan 6 = 24

10 110
tan DEC = ? = DEC = tan™ ? =48

(EC)? = 10% + 9% = 181

AC =181 =13.5

4 4
tan BEC = —— = BEC =tan ' 1—— = 16.5
an 13.5 an 135
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(DB)? = 20% + 16 = 656

DB =+V656 = 25.6
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COoS X = 18 = VU

x=cos 10.71=44.7
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1
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232 .6 m h? = 221.2%2 - (116.3V2)2

= 21878.06
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1
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44 +tan 37 = 58.39
AM = 44 +tan 53 = 33.16
(AB)? = (58.39)% + (33.15)%2 — 2 X 58.39 X 33.16 X cos 120
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x2=112+8%2-2x11 X 8 X cos 65
x2 =110.6

x=v110.6 = 10.5
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82=924152_2x9x5Xxcosx
64 =81+ 25 —-90 X cosx
64 — 81 — 25 =-90 X cosx

—42 = —-90 X cosx

cosx =——=20.46
—90

x=cos 10.46 = 62.2
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sin37 sin 84
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x2 =500% + 400% — 2 x 500 x 400 X cos 40

x2 =103582.2

x =v103582.2 = 321.8
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DB%? =52 4+ 42 _2x5X4 X cos95
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mDBC =180 —80 =100
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sin 100 sin 48

B 6.7 Xxsin 100 B
B sin 48 B

cD 8.9

ABCD = ADB + BDC

1 1
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x% =709549.3456
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SN ="ga234

y =sin"10.447 = 26.5
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37 X sin 60
sinR = T = 0.583

R =sin"10.583 = 35.6
P =180 — (60 + 35.6) = 84.4

55 _  h
sin90  sin 84.4

B 55 X sin 84.4

= 5473
sin 90
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x2=324+22_-2x3x%x2xcos30
x2=2.6

x=V2.6=1.6




18 0796300625 i plac 4 -0 1 ijed 10 idial
144 . ... ., Bl gl dolgd HLaS . i i 1 s g Il S - ilall Sy,
»
jjb&-ﬂ)‘@ﬂ‘&d&?@ém 3.9‘)) 22
b el sluls SL.(‘,_':JJ,,. R A
€l Jaodl dolia Lo Y1 211

AB? = 125% + 100% — 2 x 125 x 100 X cos 50

AB? = 9555.3

x =v9555.3 =97.8

AC? =70%2+50%2—-2x%x70x 50X cos100
x%? =8615.5

x =Vv8615.5 =92.8

502 =97.82+92.82—-2x%x97.8%x92.8xcosA
2500 — 9564.84 — 8611.84 = —18151.68 X cos A
—-15676.68

= = 0.86
—18151.68
A=cos 10.86 =30.27

cos A

1 1 1
K:EX 100><125Xsin50+§><97.8X92.8><Sin30.27+5><70><50><Sin100
K =8798.6
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tan 60 = "
an = 80

h =80 X tan 60 = 138.6

h 1386
80+x 80+x

tan 45 =

_ 138.6 — 1386
" tan45 '

x = 138.6 — 80 = 58.6
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a) 134 b) 700
o) 834 d) 1534
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x =700 X tan45 = 700
y =700 X tan50 = 834.2
AB =700+ 834.2 = 1534.2

d

26
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