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.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a  b   i3 2+  :ƾƷ 4 3- +  :ŵŶƘƬƫ ŠƿźŞŬƫř şŹƺƈƫř  (1)

a  b   z i3 4=- -  :ƺƷ z i3 4= +  :ŜƧźưƫř ŵŶƘƫř ƢƟřźƯ  (2)
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a  b  i610 +  :ƾƷ i i12 5 2+ - -^ ^h h :źǀŞƘŤƬƫ ŠƐ ÚƀŞưƫř şŹƺƈƫř  (4)
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a  i15 6- +  b  i6 15+  c  i6 15-  d  i32 15+

:ƺƷ i x yi10 6 2 3- - = +  :ŠƫŵŚƘưƫř ƪů  (6)

a  ,x y5 2= =-  b  ,x y5 2=- =-  c  ,x y5 2=- =  d  ,x y5 2= =

:ƽƹŚƀţ 
z
z
2

1c m ÚƱŔƟ z i32 = - -  ¬ z i5 21 = +  ƱŚƧ řŷœ  (7)

a  i10
1

10
17+  b  i10

1
10
17- -  c  i10

1
10
17- +  d  i10

1
10
17-

ƽƹŚƀţ (x , y) ƱŔƟ :x i y i i53 32 5+ = +  :ƱŚƧ řŷœ  (8)

a  (5, 1) b  (-5, -1) c  (5, -1) d  (-5, 1)

:ƾƷ 3 4 4 9+ - + -^ ^h h :źǀŞƘŤƬƫ şŹƺƇ Ǝƀŝŏ  (9)

a  i1718 +  b  18 3 9 4 4+ - + -

c  i6 17+  d  18

:ƾƷ z i1 2 2
= +^ h  :ŜƧźưƫř ŵŶƘƬƫ ŠƿźŞŬƫř şŹƺƈƫř   (10)

a  z i3 4=- +  b  z i5 4= +  c  z 3=-  d  z 5=

:ƾƷ z i2 3
= -^ h  :ŜƧźưƫř ŵŶƘƬƫ ŠƿźŞŬƫř şŹƺƈƫř   (11)
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(26) cos sini4 6 6
� �

- +` j (27) 5(cos sini60 60- + -c c^ ^h h)
(28) sin cosi3 3 3

� �
+` j

:ŠƿźŞŬƫř şŹƺƈƫř ƾƟ ƾƬƿ ŚưƯ ĐǈƧ ƖƋ  ¬(29-33) ƲƿŹŚưŤƫř ƾƟ

(29) cos sini2
7

6
7

6
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+a k (30) cos sini4 42
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-` j
(31) cos sini2 3 3

� �- -
+` j (32) cos sini7 6

11
6

11/ /
+a k

(33) cos sini225 2253 +c c^ h
ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-6) ƲƿŹŚưŤƫř ƾƟ

a b   ,A 2 3 2-^ h :ƾƷ ,A 4 6
7�a k :ŠƐƤƴƬƫ ŠǀţŹŚƨƿŶƫř šŚǀŧřŶůǈř  (1)

a b   ,B 1 1-^ h :ƾƷ , ºB 2 135^ h :ŠƐƤƴƬƫ ŠǀţŹŚƨƿŶƫř šŚǀŧřŶůǈř  (2)

a b ,
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1
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12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x
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2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
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3
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5
3 3
5

+  b  Ct
5
4 3
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 c  t C
3
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(7) x
x
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3 3 3
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dx
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-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142
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dx
2 3+
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3
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3
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3
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+ +  d  x x C3
4
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1 2
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2
3

+ + 10
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-6) ƲƿŹŚưŤƫř ƾƟ

a b  z i3= +  :ƺƷ z i2 5+ = -  :ŠƫŵŚƘưƫř ƪů  (1)

a b  z i1 5= -  :ƺƷ z z i2 3 5 0+ - - =  :ŠƫŵŚƘưƫř ƪů  (2)

a b  ,i i2 2- - +" , :ƾƷ z z4 5 02
- + =  :ŠƫŵŚƘưƫř ƪů ŠƗƺưŬƯ  (3)

a b  1- , 1 :ŚưƷ 1-  ŵŶƘƬƫ ƱŚǀƘǀŝźŤƫř ƱřŹŸŬƫř  (4)

a b   iz 5 3= +1 , iz 5 3=- -2 :ŚưƷ z i16 30= +  :ŜƧźưƫř ŵŶƘƬƫ ƱŚǀƘǀŝźŤƫř ƱřŹŸŬƫř  (5)

a b  z z 01 2+ =  ƱŔƟ z ŵŶƘƬƫ ƱŚǀƘǀŝźţ ƱřŹŸū ,z z1 2  ƱŚƧ řŷœ  (6)
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a b  z z 01 2+ =  ƱŔƟ z ŵŶƘƬƫ ƱŚǀƘǀŝźţ ƱřŹŸū ,z z1 2  ƱŚƧ řŷœ  (6)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:ƺƷ z i z2 5 6 3- + =-  :ŠƫŵŚƘưƫř ƪů  (7)

a z i1 6= +  b  z i1 6=- +  c  z i1 6= -  d  z i1 6=- -

:ƾƷ z z4 20 02
- + =  :ŠƫŵŚƘưƫř ƪů ŠƗƺưŬƯ  (8)

a  ,i i2 4 2 4- - -" , b  ,i i2 4 2 4- + - -" ,
c  ,i i2 4 2 4- +-" , d  ,i i2 4 2 4- +" ,

:ŚưƷ z i33 56= -  :ŜƧźưƫř ŵŶƘƬƫ ƱŚǀƘǀŝźŤƫř ƱřŹŸŬƫř  (9)

a
i

i
z
z

7 4

7 4

=- -

= +2

1( b
i
i

z
z

7 4

7 4

= -

=- +2

1(
c

i
i

z
z

7 4

7 4

= +

= -2

1( d
i
i

z
z

7 4

7 4

=- -

=- +2

1(
:ƺƷ ( )i z i3 4 5 2- = -  ŠƫŵŚƘưƫř ƪů (10)

a  i3
5

2
1

+  b  i3
5

2
1

-  c  i2525
23 14

+  d  i23
2525
14

-
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +

ةيعوضوملانيرامتلا

:ةيثلثملالاودللينايبلاليثمتلا
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:ŠǀƫŚŤƫř šǅŚŰƫř ƲƯ ƪƧ ƾƟ tany bx= ^ h şŹƺƈƫř ƼƬƗ ŠƫřŶƫř ŠƫŵŚƘƯ ŜŤƧř  (6)

3
2/  şŹƹŶƫř  (b) 5

/  şŹƹŶƫř  (a)

4
/  şŹƹŶƫř  (c)

:ŠǀƫŚŤƫř ƩřƹŶƫř ƲƯ Šƫřŵ ƪƨƫ şŶůřƹ şŹƹŵ ŚĐ ǀƳŚǀŝ ƪÚŨƯ  (7)

(a) tany x2= (b) tany x
2= (c) tany x3=-

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-7) ƲƿŹŚưŤƫř ƾƟ

a b  y sin5 3
2 e= ` j ƾƷ 3�  şŹƹŶƫřƹ 5 ŠƘƀƫř Ŧǀů y sina be= ^ h ŠǀŨƬŨưƫř ŠƫřŶƫř ŠƫŵŚƘƯ  (1)

a b y sin3 2
/e

= ` j ƾƷ 3 ŚƸŤƘſƹ 2
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (2)

a b 3
4 / ŚƸţŹƹŵ tany x3 4

3
= ` j ŠƫřŶƫř  (3)

a b ( )cosy x4 6=-  ƾƷ 4 ŚƸŤƘſƹ 3
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (4)

a b 5-  ƾƷ cosy x5 2=-  ŠƫřŶƫř ŠƘſ  (5)

a b  max mina f f2 = +  :Ʊƺƨƿ ( ) cos xa bf x =  Ŧǀů f  ŠƫřŶƫř ƾƟ  (6)

a b   .şŹƹŶƫř žƠƳ ŚưƸƫ ( ) cosf x x8=  ¬ 4( ) tan xg x =  Ŧǀů f , g ƱŚŤƫřŶƫř  (7)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(8-17) ƲƿŹŚưŤƫř ƾƟ

:ŠƫřŶƫř ƱŚǀŝ ƪŨưƿ ƾƫŚŤƫř ƱŚǀŞƫř  (8)

a ( ) cosf x x3=  b  ( ) sinf x x3=  3

-3
2
/

2
3/ 2//

y

x

c ( ) sinf x x3=-  d  ( ) sinf x x3=

 ƲƨŤƫ  (9):ƱŔƟ ( ) 3tanx xf 2=

a  1 = ŠƘƀƫř b  2 = ŠƘƀƫř c  3 = ŠƘƀƫř d  ŠƘſ ŚƸƫ žǀƫ f

2

-2 4
/

4
2/

4
3/ /

4
6/

4
5/

y

x

 :ƾƫŚŤƫř ƪƨƄƫř ƾƟ ŚưƧ f ƱŚǀŝ Ʋƨǀƫ  (10)

:Ʊƺƨţ Ʊŏ Ʋƨưƿ f ƱŔƟ 

a  cos x22  b  cos 2x  c  cos x
2

 d  sin 2x

20

:ŠǀƫŚŤƫř šǅŚŰƫř ƲƯ ƪƧ ƾƟ tany bx= ^ h şŹƺƈƫř ƼƬƗ ŠƫřŶƫř ŠƫŵŚƘƯ ŜŤƧř  (6)

3
2/  şŹƹŶƫř  (b) 5

/  şŹƹŶƫř  (a)

4
/  şŹƹŶƫř  (c)

:ŠǀƫŚŤƫř ƩřƹŶƫř ƲƯ Šƫřŵ ƪƨƫ şŶůřƹ şŹƹŵ ŚĐ ǀƳŚǀŝ ƪÚŨƯ  (7)

(a) tany x2= (b) tany x
2= (c) tany x3=-

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-7) ƲƿŹŚưŤƫř ƾƟ

a b  y sin5 3
2 e= ` j ƾƷ 3�  şŹƹŶƫřƹ 5 ŠƘƀƫř Ŧǀů y sina be= ^ h ŠǀŨƬŨưƫř ŠƫřŶƫř ŠƫŵŚƘƯ  (1)

a b y sin3 2
/e

= ` j ƾƷ 3 ŚƸŤƘſƹ 2
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (2)

a b 3
4 / ŚƸţŹƹŵ tany x3 4

3
= ` j ŠƫřŶƫř  (3)

a b ( )cosy x4 6=-  ƾƷ 4 ŚƸŤƘſƹ 3
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (4)

a b 5-  ƾƷ cosy x5 2=-  ŠƫřŶƫř ŠƘſ  (5)

a b  max mina f f2 = +  :Ʊƺƨƿ ( ) cos xa bf x =  Ŧǀů f  ŠƫřŶƫř ƾƟ  (6)

a b   .şŹƹŶƫř žƠƳ ŚưƸƫ ( ) cosf x x8=  ¬ 4( ) tan xg x =  Ŧǀů f , g ƱŚŤƫřŶƫř  (7)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(8-17) ƲƿŹŚưŤƫř ƾƟ

:ŠƫřŶƫř ƱŚǀŝ ƪŨưƿ ƾƫŚŤƫř ƱŚǀŞƫř  (8)

a ( ) cosf x x3=  b  ( ) sinf x x3=  3

-3
2
/

2
3/ 2//

y

x

c ( ) sinf x x3=-  d  ( ) sinf x x3=

 ƲƨŤƫ  (9):ƱŔƟ ( ) 3tanx xf 2=

a  1 = ŠƘƀƫř b  2 = ŠƘƀƫř c  3 = ŠƘƀƫř d  ŠƘſ ŚƸƫ žǀƫ f

2

-2 4
/

4
2/

4
3/ /

4
6/

4
5/

y

x

 :ƾƫŚŤƫř ƪƨƄƫř ƾƟ ŚưƧ f ƱŚǀŝ Ʋƨǀƫ  (10)

:Ʊƺƨţ Ʊŏ Ʋƨưƿ f ƱŔƟ 

a  cos x22  b  cos 2x  c  cos x
2

 d  sin 2x
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:ŠǀƫŚŤƫř šǅŚŰƫř ƲƯ ƪƧ ƾƟ tany bx= ^ h şŹƺƈƫř ƼƬƗ ŠƫřŶƫř ŠƫŵŚƘƯ ŜŤƧř  (6)

3
2/  şŹƹŶƫř  (b) 5

/  şŹƹŶƫř  (a)

4
/  şŹƹŶƫř  (c)

:ŠǀƫŚŤƫř ƩřƹŶƫř ƲƯ Šƫřŵ ƪƨƫ şŶůřƹ şŹƹŵ ŚĐ ǀƳŚǀŝ ƪÚŨƯ  (7)

(a) tany x2= (b) tany x
2= (c) tany x3=-

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-7) ƲƿŹŚưŤƫř ƾƟ

a b  y sin5 3
2 e= ` j ƾƷ 3�  şŹƹŶƫřƹ 5 ŠƘƀƫř Ŧǀů y sina be= ^ h ŠǀŨƬŨưƫř ŠƫřŶƫř ŠƫŵŚƘƯ  (1)

a b y sin3 2
/e

= ` j ƾƷ 3 ŚƸŤƘſƹ 2
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (2)

a b 3
4 / ŚƸţŹƹŵ tany x3 4

3
= ` j ŠƫřŶƫř  (3)

a b ( )cosy x4 6=-  ƾƷ 4 ŚƸŤƘſƹ 3
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (4)

a b 5-  ƾƷ cosy x5 2=-  ŠƫřŶƫř ŠƘſ  (5)

a b  max mina f f2 = +  :Ʊƺƨƿ ( ) cos xa bf x =  Ŧǀů f  ŠƫřŶƫř ƾƟ  (6)

a b   .şŹƹŶƫř žƠƳ ŚưƸƫ ( ) cosf x x8=  ¬ 4( ) tan xg x =  Ŧǀů f , g ƱŚŤƫřŶƫř  (7)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(8-17) ƲƿŹŚưŤƫř ƾƟ

:ŠƫřŶƫř ƱŚǀŝ ƪŨưƿ ƾƫŚŤƫř ƱŚǀŞƫř  (8)

a ( ) cosf x x3=  b  ( ) sinf x x3=  3

-3
2
/

2
3/ 2//

y

x

c ( ) sinf x x3=-  d  ( ) sinf x x3=

 ƲƨŤƫ  (9):ƱŔƟ ( ) 3tanx xf 2=

a  1 = ŠƘƀƫř b  2 = ŠƘƀƫř c  3 = ŠƘƀƫř d  ŠƘſ ŚƸƫ žǀƫ f

2

-2 4
/

4
2/

4
3/ /

4
6/

4
5/

y

x

 :ƾƫŚŤƫř ƪƨƄƫř ƾƟ ŚưƧ f ƱŚǀŝ Ʋƨǀƫ  (10)

:Ʊƺƨţ Ʊŏ Ʋƨưƿ f ƱŔƟ 

a  cos x22  b  cos 2x  c  cos x
2

 d  sin 2x
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +
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:ŠǀƫŚŤƫř šǅŚŰƫř ƲƯ ƪƧ ƾƟ tany bx= ^ h şŹƺƈƫř ƼƬƗ ŠƫřŶƫř ŠƫŵŚƘƯ ŜŤƧř  (6)

3
2/  şŹƹŶƫř  (b)  5

/  şŹƹŶƫř  (a)  

4
/  şŹƹŶƫř  (c)  

:ŠǀƫŚŤƫř ƩřƹŶƫř ƲƯ Šƫřŵ ƪƨƫ şŶůřƹ şŹƹŵ ŚĐ ǀƳŚǀŝ ƪÚŨƯ  (7)

(a) tany x2=  (b) tany x
2=  (c) tany x3= -

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-7) ƲƿŹŚưŤƫř ƾƟ

a  b  y sin5 3
2 e= ` j ƾƷ 3�  şŹƹŶƫřƹ 5 ŠƘƀƫř Ŧǀů y sina be= ^ h ŠǀŨƬŨưƫř ŠƫřŶƫř ŠƫŵŚƘƯ  (1)

a  b   y sin3 2
/e

= ` j Ʊƺƨţ Ʊŏ Ʋƨưƿ 3 ŚƸŤƘſƹ 2
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (2)

a  b   3
4 /  ŚƸţŹƹŵ tany x3 4

3
= ` j ŠƫřŶƫř  (3)

a  b   ( )cosy x4 6=-  Ʊƺƨţ Ʊŏ Ʋƨưƿ 4 ŚƸŤƘſƹ 3
/  ŚƸţŹƹŵ ƾŤƫř ŠƫřŶƫř  (4)

a  b   5-  ƾƷ cosy x5 2=-  ŠƫřŶƫř ŠƘſ  (5)

a  b   max mina f f2 = +  :Ʊƺƨƿ ( ) cos xa bf x =  Ŧǀů f  ŠƫřŶƫř ƾƟ  (6)

a  b   .şŹƹŶƫř žƠƳ ŚưƸƫ ( ) cosf x x8=  ¬ 4( ) tan xg x =  Ŧǀů f , g ƱŚŤƫřŶƫř  (7)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(8-17) ƲƿŹŚưŤƫř ƾƟ

:ŠƫřŶƫř ƱŚǀŝ ƪŨưƿ ƾƫŚŤƫř ƱŚǀŞƫř  (8)

a  ( ) cosf x x3=  b  ( ) sinf x x3=  3

-3
2
/

2
3/ 2//

y

x

c  ( ) sinf x x3= -  d  ( ) sinf x x3=

:ƱŔƟ ( ) 3tanx xf 2=  ƲƨŤƫ  (9)

a  1 = ŠƘƀƫř b  2 = ŠƘƀƫř c  3 = ŠƘƀƫř d  ŠƘſ ŚƸƫ žǀƫ f

2

-2 4
/
4
2/

4
3/ /

4
6/

4
5/

y

x

 :ƾƫŚŤƫř ƪƨƄƫř ƾƟ ŚưƧ f ƱŚǀŝ Ʋƨǀƫ  (10)
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:ŠǀƫŚŤƫř šǅŚŰƫř ƲƯ ƪƧ ƾƟ tany bx= ^ h şŹƺƈƫř ƼƬƗ ŠƫřŶƫř ŠƫŵŚƘƯ ŜŤƧř  (6)
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:ŠǀƫŚŤƫř ƩřƹŶƫř ƲƯ Šƫřŵ ƪƨƫ şŶůřƹ şŹƹŵ ŚĐ ǀƳŚǀŝ ƪÚŨƯ  (7)
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a 3 2siny x/= ` j ƹŏ 3 2siny x/-= ` j b  3
2

siny x/= ` j ƹŏ 3
2

siny x/-= ` j
c 3 4siny x/= ` j ƹŏ 3 4siny x/=- ` j d 3 4siny x= ^ h ƹŏ 3 4siny x-= ^ h

:ƾƷ 4
3  şŹƹŶƫř Ŧǀů tany bx= ^ h ŠǀŨƬŨưƫř ŠƫřŶƫř ŠƫŵŚƘƯ  (16)

a tany x3
4 /= a k b tany x4

3
= a k

c tany x3
4

= a k d tany x4
3 /= a k

:ŚưƷ şŹƹŶƫřƹ ŠƘƀƫř siny x2 5
3

=- a k ŠǀŨƬŨưƫř ŠƫřŶƫř ƾƟ  (17)

a ,2 5
3/

- b ,2 3
10/

c ,2 5
3/ d ,2 15

2/
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +

ةيعوضوملانيرامتلا

بيجلانوناق
:ةئطاختناكاذإⓑوةحيحصةباجلإاتناكاذإⓐللظ
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 17 m ŚưƸƴǀŝ  ŠƟŚƀưƫř  ƽƹŚƀţ  ¬ƵŚǀƯ  ƩƹŶŬƫ  ŚƸƀƠƳ  ŠƟŚŰƫř  ƼƬƗ  A, B  ƱŚŤƯǆƘƫř  ƖƤţ  :ƵŚǀưƫř  ƩƹřŶū  ŮƀƯ  (9)
m BA C 53º=^ hW  ¬m BAC 72º=^ hW  ŦǀŰŝ ŠƬŝŚƤưƫř ŠƟŚŰƫř ƼƬƗ C ŠŨƫŚŧ ŠƯǆƗ ƖƤţƹA

B

C

17m
 A, C Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƱŚŤƿŻřƺŤƯ ŚưƸƳŏ ƉřźŤƟř ƼƬƗ ƩƹŶŬƫř ƾŤƟŚů Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)  

 źųǁřƹ A ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř śźƛ ƾƟ ŚưƷŶůŏ ŠƿƺŬƫř ŵŚƇŹǃř ŠŰƬƈƯ ƲƯ ƱŚƴŧř ƞƣƹ :žƤƐƫř ŠƫŚŰŝ ƖÚƣƺŤƫř  (10)

b
h

ŹŚƈƗǈř ƖƣƺƯ

a

mm

km25
A B

53º38º

 25 km ŠƟŚƀƯ ŚưƸƴǀŝ ƪƈƠţ ¬B ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř ơźƃ ƾƟ

 ƻŏŹƹ  ƩŚưƄƫř  ơźƃ  38º  ƵŚŬţř  ƾƟ  ř ÔŹŚƈƗœ  A  ŠƐƤƴƫř  ŶƴƗ  ƞƣřƺƫř  ƻŏŹ
.ƩŚưƄƫř śźƛ 53º ƵŚŬţř ƾƟ ƶƀƠƳ ŹŚƈƗǈř B ŠƐƤƴƫř ŶƴƗ ƞƣřƺƫř

.ŹŚƈƗǈř ƖƣƺƯƹ ƲǀƈŴƄƫř ƲƯ ƪƧ Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƢƿźƐƫřƹ ŹŚƈƗǈř Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-3) ƲƿŹŚưŤƫř ƾƟ

a b  . cmAC 10 154=  : ÚƱŔƟ cmBC 20=  , m B 03 º=^ hW  , m A 100º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  m C 05 º=^ hW  : ÚƱŔƟ cmAC 16=  , cmAB 12=  , m B 08 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b sin sin
sina b
c_ `
a

= = :Ʊƺƨƿ ABC ŦƬŨƯ ƪƧ ƾƟ  (3)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(4-9) ƲƿŹŚưŤƫř ƾƟ

:ƱŚƿƹŚƀƿ AB , BC  ƾƫƺƏ ÚƱŔƟ cmAC 10=  , m B 04 º=^ hW  , m A 80º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (4)

a 7.43 cm , 15.32 cm b 6.53 cm , 13.47 cm

c 13.47 cm , 15.32 cm d 7.43 cm , 6.53 cm

12 cm
95º 53º

x

 :Ƽƫřƺů ƽƹŚƀţ x ¬ƪŝŚƤưƫř ŦƬŨưƫř ƾƟ  (5)

a  8.6 cm b  15 cm

c  18.1 cm d  19.2 cm
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 17 m ŚưƸƴǀŝ  ŠƟŚƀưƫř  ƽƹŚƀţ  ¬ƵŚǀƯ  ƩƹŶŬƫ  ŚƸƀƠƳ  ŠƟŚŰƫř  ƼƬƗ  A, B  ƱŚŤƯǆƘƫř  ƖƤţ  :ƵŚǀưƫř  ƩƹřŶū  ŮƀƯ  (9)
m BA C 53º=^ hW  ¬m BAC 72º=^ hW  ŦǀŰŝ ŠƬŝŚƤưƫř ŠƟŚŰƫř ƼƬƗ C ŠŨƫŚŧ ŠƯǆƗ ƖƤţƹA

B

C

17m
 A, C Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƱŚŤƿŻřƺŤƯ ŚưƸƳŏ ƉřźŤƟř ƼƬƗ ƩƹŶŬƫř ƾŤƟŚů Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)  

 źųǁřƹ A ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř śźƛ ƾƟ ŚưƷŶůŏ ŠƿƺŬƫř ŵŚƇŹǃř ŠŰƬƈƯ ƲƯ ƱŚƴŧř ƞƣƹ :žƤƐƫř ŠƫŚŰŝ ƖÚƣƺŤƫř  (10)

b
h

ŹŚƈƗǈř ƖƣƺƯ

a

mm

km25
A B

53º38º

 25 km ŠƟŚƀƯ ŚưƸƴǀŝ ƪƈƠţ ¬B ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř ơźƃ ƾƟ

 ƻŏŹƹ  ƩŚưƄƫř  ơźƃ  38º  ƵŚŬţř  ƾƟ  ř ÔŹŚƈƗœ  A  ŠƐƤƴƫř  ŶƴƗ  ƞƣřƺƫř  ƻŏŹ
.ƩŚưƄƫř śźƛ 53º ƵŚŬţř ƾƟ ƶƀƠƳ ŹŚƈƗǈř B ŠƐƤƴƫř ŶƴƗ ƞƣřƺƫř

.ŹŚƈƗǈř ƖƣƺƯƹ ƲǀƈŴƄƫř ƲƯ ƪƧ Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƢƿźƐƫřƹ ŹŚƈƗǈř Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-3) ƲƿŹŚưŤƫř ƾƟ

a b  . cmAC 10 154=  : ÚƱŔƟ cmBC 20=  , m B 03 º=^ hW  , m A 100º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  m C 05 º=^ hW  : ÚƱŔƟ cmAC 16=  , cmAB 12=  , m B 08 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b sin sin
sina b
c_ `
a

= = :Ʊƺƨƿ ABC ŦƬŨƯ ƪƧ ƾƟ  (3)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(4-9) ƲƿŹŚưŤƫř ƾƟ

:ƱŚƿƹŚƀƿ AB , BC  ƾƫƺƏ ÚƱŔƟ cmAC 10=  , m B 04 º=^ hW  , m A 80º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (4)

a 7.43 cm , 15.32 cm b 6.53 cm , 13.47 cm

c 13.47 cm , 15.32 cm d 7.43 cm , 6.53 cm

12 cm
95º 53º

x

 :Ƽƫřƺů ƽƹŚƀţ x ¬ƪŝŚƤưƫř ŦƬŨưƫř ƾƟ  (5)

a  8.6 cm b  15 cm

c  18.1 cm d  19.2 cm
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 17 m ŚưƸƴǀŝ  ŠƟŚƀưƫř  ƽƹŚƀţ  ¬ƵŚǀƯ  ƩƹŶŬƫ  ŚƸƀƠƳ  ŠƟŚŰƫř  ƼƬƗ  A, B  ƱŚŤƯǆƘƫř  ƖƤţ  :ƵŚǀưƫř  ƩƹřŶū  ŮƀƯ  (9)
m BA C 53º=^ hW  ¬m BAC 72º=^ hW  ŦǀŰŝ ŠƬŝŚƤưƫř ŠƟŚŰƫř ƼƬƗ C ŠŨƫŚŧ ŠƯǆƗ ƖƤţƹA

B

C

17m
 A, C Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƱŚŤƿŻřƺŤƯ ŚưƸƳŏ ƉřźŤƟř ƼƬƗ ƩƹŶŬƫř ƾŤƟŚů Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)  

 źųǁřƹ A ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř śźƛ ƾƟ ŚưƷŶůŏ ŠƿƺŬƫř ŵŚƇŹǃř ŠŰƬƈƯ ƲƯ ƱŚƴŧř ƞƣƹ :žƤƐƫř ŠƫŚŰŝ ƖÚƣƺŤƫř  (10)

b
h
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A B
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.ƢƿźƐƫřƹ ŹŚƈƗǈř Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-3) ƲƿŹŚưŤƫř ƾƟ

a b  . cmAC 10 154=  : ÚƱŔƟ cmBC 20=  , m B 03 º=^ hW  , m A 100º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  m C 05 º=^ hW  : ÚƱŔƟ cmAC 16=  , cmAB 12=  , m B 08 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b sin sin
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c_ `
a

= = :Ʊƺƨƿ ABC ŦƬŨƯ ƪƧ ƾƟ  (3)
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř
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 17 m ŚưƸƴǀŝ  ŠƟŚƀưƫř  ƽƹŚƀţ  ¬ƵŚǀƯ  ƩƹŶŬƫ  ŚƸƀƠƳ  ŠƟŚŰƫř  ƼƬƗ  A, B  ƱŚŤƯǆƘƫř  ƖƤţ  :ƵŚǀưƫř  ƩƹřŶū  ŮƀƯ  (9)
m BA C 53º=^ hW  ¬m BAC 72º=^ hW  ŦǀŰŝ ŠƬŝŚƤưƫř ŠƟŚŰƫř ƼƬƗ C ŠŨƫŚŧ ŠƯǆƗ ƖƤţƹA

B

C

17m
 A, C Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƱŚŤƿŻřƺŤƯ ŚưƸƳŏ ƉřźŤƟř ƼƬƗ ƩƹŶŬƫř ƾŤƟŚů Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)  

 źųǁřƹ A ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř śźƛ ƾƟ ŚưƷŶůŏ ŠƿƺŬƫř ŵŚƇŹǃř ŠŰƬƈƯ ƲƯ ƱŚƴŧř ƞƣƹ :žƤƐƫř ŠƫŚŰŝ ƖÚƣƺŤƫř  (10)

b
h

ŹŚƈƗǈř ƖƣƺƯ

a

mm

km25
A B

53º38º

 25 km ŠƟŚƀƯ ŚưƸƴǀŝ ƪƈƠţ ¬B ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř ơźƃ ƾƟ

 ƻŏŹƹ  ƩŚưƄƫř  ơźƃ  38º  ƵŚŬţř  ƾƟ  ř ÔŹŚƈƗœ  A  ŠƐƤƴƫř  ŶƴƗ  ƞƣřƺƫř  ƻŏŹ
.ƩŚưƄƫř śźƛ 53º ƵŚŬţř ƾƟ ƶƀƠƳ ŹŚƈƗǈř B ŠƐƤƴƫř ŶƴƗ ƞƣřƺƫř

.ŹŚƈƗǈř ƖƣƺƯƹ ƲǀƈŴƄƫř ƲƯ ƪƧ Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƢƿźƐƫřƹ ŹŚƈƗǈř Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-3) ƲƿŹŚưŤƫř ƾƟ

a b  . cmAC 10 154=  : ÚƱŔƟ cmBC 20=  , m B 03 º=^ hW  , m A 100º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  m C 05 º=^ hW  : ÚƱŔƟ cmAC 16=  , cmAB 12=  , m B 08 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b sin sin
sina b
c_ `
a

= = :Ʊƺƨƿ ABC ŦƬŨƯ ƪƧ ƾƟ  (3)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(4-9) ƲƿŹŚưŤƫř ƾƟ

:ƱŚƿƹŚƀƿ AB , BC  ƾƫƺƏ ÚƱŔƟ cmAC 10=  , m B 04 º=^ hW  , m A 80º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (4)

a 7.43 cm , 15.32 cm b 6.53 cm , 13.47 cm

c 13.47 cm , 15.32 cm d 7.43 cm , 6.53 cm

12 cm
95º 53º

x

 :Ƽƫřƺů ƽƹŚƀţ x ¬ƪŝŚƤưƫř ŦƬŨưƫř ƾƟ  (5)

a  8.6 cm b  15 cm

c  18.1 cm d  19.2 cm
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 źųǁřƹ A ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř śźƛ ƾƟ ŚưƷŶůŏ ŠƿƺŬƫř ŵŚƇŹǃř ŠŰƬƈƯ ƲƯ ƱŚƴŧř ƞƣƹ :žƤƐƫř ŠƫŚŰŝ ƖÚƣƺŤƫř  (10)

b
h

ŹŚƈƗǈř ƖƣƺƯ

a

mm

km25
A B

53º38º

 25 km ŠƟŚƀƯ ŚưƸƴǀŝ ƪƈƠţ ¬B ŠƐƤƴƫř ŶƴƗ ƢƿźƐƫř ơźƃ ƾƟ

 ƻŏŹƹ  ƩŚưƄƫř  ơźƃ  38º  ƵŚŬţř  ƾƟ  ř ÔŹŚƈƗœ  A  ŠƐƤƴƫř  ŶƴƗ  ƞƣřƺƫř  ƻŏŹ
.ƩŚưƄƫř śźƛ 53º ƵŚŬţř ƾƟ ƶƀƠƳ ŹŚƈƗǈř B ŠƐƤƴƫř ŶƴƗ ƞƣřƺƫř

.ŹŚƈƗǈř ƖƣƺƯƹ ƲǀƈŴƄƫř ƲƯ ƪƧ Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (a)

.ƢƿźƐƫřƹ ŹŚƈƗǈř Ʋǀŝ ŠƟŚƀưƫř Ŷūƹŏ  (b)

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-3) ƲƿŹŚưŤƫř ƾƟ

a b  . cmAC 10 154=  : ÚƱŔƟ cmBC 20=  , m B 03 º=^ hW  , m A 100º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  m C 05 º=^ hW  : ÚƱŔƟ cmAC 16=  , cmAB 12=  , m B 08 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b sin sin
sina b
c_ `
a

= = :Ʊƺƨƿ ABC ŦƬŨƯ ƪƧ ƾƟ  (3)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ ÚƩřŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(4-9) ƲƿŹŚưŤƫř ƾƟ

:ƱŚƿƹŚƀƿ AB , BC  ƾƫƺƏ ÚƱŔƟ cmAC 10=  , m B 04 º=^ hW  , m A 80º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (4)

a 7.43 cm , 15.32 cm b 6.53 cm , 13.47 cm

c 13.47 cm , 15.32 cm d 7.43 cm , 6.53 cm

12 cm
95º 53º

x

 :Ƽƫřƺů ƽƹŚƀţ x ¬ƪŝŚƤưƫř ŦƬŨưƫř ƾƟ  (5)

a  8.6 cm b  15 cm

c  18.1 cm d  19.2 cm
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9 cm ƺƷ ƶǀƟ ƖƬƋ źƜƇŏ ƩƺƏ ¬ , ,º º º0 0 05 6 7  :ƵŚƿřƹŻ šŚſŚǀƣ ŦƬŨƯ  (6)
:Ƽƫřƺů ƖƬƋ ƩƺƏŏ ƩƺƏ

a  11 cm b  11.5 cm c  12 cm d  12.5 cm

:ƽƹŚƀƿ BC  ƩƺƏ ¬AB cm19=  , AC cm23=  , m A 65 º=^ hW  :ABC ŦƬŨưƫř ƾƟ şŚƐƘưƫř šŚſŚǀƤƫř  (7)

a  12 cm b  18 cm

c  19 cm d ŜǀŬƫř ƱƺƳŚƣ ƭřŶŴŤſř Ʋƨưƿ ǅ

C

A B

h

  ¬řÔŵŚƐƴƯ ¬ B ŠƐƤƴƫř ŶƴƗ ƾƳŚŨƫřƹ A ŠƐƤƴƫř ŶƴƗ ƞƤƿ ŚưƷŶůŏ ¬ƱŚƈŴƃ ƻŏŹ  (8)
ƾƷ  A  ŠƐƤƴƫř  ŶƴƗ  ƕŚƠţŹǅř  ŠƿƹřŻ  ŽŚǀƣ  ƱŚƧ  řŷœ  .3 km  ŚưƸƴǀŝ  ŠƟŚƀưƫř  Ŧǀů  
 ŮƐſ ƲƗ ŵŚƐƴưƫř ƕŚƠţŹř ÚƱŔƟ ¬37º  ƾƷ B ŠƐƤƴƫř ŶƴƗ ƕŚƠţŹǅř ŠƿƹřŻ ŽŚǀƣƹ 28º

:ƺƷ ƉŹǃř

a mh 1200. b  mh 2500.

c mh 9 04. d  mh 880.

¬20 km ŚưƸƴǀŝ ŠƟŚƀưƫř ƽƹŚƀţƹ śƺƴŬƫř Ƽƫœ ƩŚưƄƫř ƲƯ Ŷůřƹ Ǝų ƼƬƗ A , B ƱŚţŹŚƴƯ ƖƤţ  (9)

m ACB 33º=^ hW  Ʊœ ŦǀŰŝ C Ɩƣƺưƫř ƾƟ ŵƺūƺƯ ŠƴǀƠƀƫř ŶŗŚƣ ƱŚƧ řŷœ

¬m ABC 52º=^ hW  :Ʊœ ŦǀŰŝ B Ɩƣƺưƫř ƾƟ ŵƺūƺƯ ƺƿŵřźƫř ƪƯŚƗƹ

(ŠƴǀƠƀƫř) C
A

B

33º

52º  :ƽƹŚƀţ ƲǀţŹŚƴưƫř ƲƯ ƪƧƹ ŠƴǀƠƀƫř Ʋǀŝ ŠƟŚƀưƫř ƱŔƟ

a  . km , . kmAC BC13 8 10 9..  b  . km , . kmAC BC6 632 36. .

c  . km , . kmAC BC 10 928 9. .  d  . km , . kmAC BC 628 9 36. .
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a  12 cm b  18 cm

c  19 cm d ŜǀŬƫř ƱƺƳŚƣ ƭřŶŴŤſř Ʋƨưƿ ǅ

C

A B

h

  ¬řÔŵŚƐƴƯ ¬ B ŠƐƤƴƫř ŶƴƗ ƾƳŚŨƫřƹ A ŠƐƤƴƫř ŶƴƗ ƞƤƿ ŚưƷŶůŏ ¬ƱŚƈŴƃ ƻŏŹ  (8)
ƾƷ  A  ŠƐƤƴƫř  ŶƴƗ  ƕŚƠţŹǅř  ŠƿƹřŻ  ŽŚǀƣ  ƱŚƧ  řŷœ  .3 km  ŚưƸƴǀŝ  ŠƟŚƀưƫř  Ŧǀů  
 ŮƐſ ƲƗ ŵŚƐƴưƫř ƕŚƠţŹř ÚƱŔƟ ¬37º  ƾƷ B ŠƐƤƴƫř ŶƴƗ ƕŚƠţŹǅř ŠƿƹřŻ ŽŚǀƣƹ 28º

:ƺƷ ƉŹǃř

a mh 1200. b  mh 2500.

c mh 9 04. d  mh 880.

¬20 km ŚưƸƴǀŝ ŠƟŚƀưƫř ƽƹŚƀţƹ śƺƴŬƫř Ƽƫœ ƩŚưƄƫř ƲƯ Ŷůřƹ Ǝų ƼƬƗ A , B ƱŚţŹŚƴƯ ƖƤţ  (9)

m ACB 33º=^ hW  Ʊœ ŦǀŰŝ C Ɩƣƺưƫř ƾƟ ŵƺūƺƯ ŠƴǀƠƀƫř ŶŗŚƣ ƱŚƧ řŷœ

¬m ABC 52º=^ hW  :Ʊœ ŦǀŰŝ B Ɩƣƺưƫř ƾƟ ŵƺūƺƯ ƺƿŵřźƫř ƪƯŚƗƹ

(ŠƴǀƠƀƫř) C
A

B

33º

52º  :ƽƹŚƀţ ƲǀţŹŚƴưƫř ƲƯ ƪƧƹ ŠƴǀƠƀƫř Ʋǀŝ ŠƟŚƀưƫř ƱŔƟ

a  . km , . kmAC BC13 8 10 9..  b  . km , . kmAC BC6 632 36. .

c  . km , . kmAC BC 10 928 9. .  d  . km , . kmAC BC 628 9 36. .

27
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:ƽƹŚƀƿ BC  ƩƺƏ ¬AB cm19=  , AC cm23=  , m A 65 º=^ hW  :ABC ŦƬŨưƫř ƾƟ şŚƐƘưƫř šŚſŚǀƤƫř  (7)
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A B

h

  ¬řÔŵŚƐƴƯ ¬ B ŠƐƤƴƫř ŶƴƗ ƾƳŚŨƫřƹ A ŠƐƤƴƫř ŶƴƗ ƞƤƿ ŚưƷŶůŏ ¬ƱŚƈŴƃ ƻŏŹ  (8)
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 ŮƐſ ƲƗ ŵŚƐƴưƫř ƕŚƠţŹř ÚƱŔƟ ¬37º  ƾƷ B ŠƐƤƴƫř ŶƴƗ ƕŚƠţŹǅř ŠƿƹřŻ ŽŚǀƣƹ 28º

:ƺƷ ƉŹǃř

a mh 1200. b  mh 2500.

c mh 9 04. d  mh 880.

¬20 km ŚưƸƴǀŝ ŠƟŚƀưƫř ƽƹŚƀţƹ śƺƴŬƫř Ƽƫœ ƩŚưƄƫř ƲƯ Ŷůřƹ Ǝų ƼƬƗ A , B ƱŚţŹŚƴƯ ƖƤţ  (9)
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¬m ABC 52º=^ hW  :Ʊœ ŦǀŰŝ B Ɩƣƺưƫř ƾƟ ŵƺūƺƯ ƺƿŵřźƫř ƪƯŚƗƹ

(ŠƴǀƠƀƫř) C
A

B

33º

52º  :ƽƹŚƀţ ƲǀţŹŚƴưƫř ƲƯ ƪƧƹ ŠƴǀƠƀƫř Ʋǀŝ ŠƟŚƀưƫř ƱŔƟ

a  . km , . kmAC BC13 8 10 9..  b  . km , . kmAC BC6 632 36. .

c  . km , . kmAC BC 10 928 9. .  d  . km , . kmAC BC 628 9 36. .

ةينورتكلاتارابتخا
قوـفـت و بردــــت
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ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a b  .m A 276 8 º.^ hW  : ÚƱŔƟ BC cm27=  , AC cm19=  , AB cm24=  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  .AC cm50 5.  : ÚƱŔƟ AB cm20=  , BC cm44=  , m A 06 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b cosb c bc A22 2 1+  :ABC ŦƬŨưƫř ƾƟ  (3)

ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ƱŔƟ cm , cm , cm5 8 12  ƽƹŚƀţ ŦƬŨƯ ƕǆƋŏ ƩřƺƏŏ ŢƳŚƧ řŷœ  (4)
a b . º133 4  Ƽƫřƺů ƽƹŚƀƿ ŦƬŨưƫř řŸƷ ƾƟ

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-10) ƲƿŹŚưŤƫř ƾƟ

:ƽƹŚƀƿ AB  ƩƺƏ ƱŔƟ BC cm20=  , AC cm10=  , m C 06 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (5)

a AB cm10 7= b AB cm10 3= c .AB cm12 4= d AB cm29=

:ƽƹŚƀƿ BC  ƩƺƏ ÚƱŔƟ AC cm40=  , AB cm30=  , m A 012 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (6)

a . cmBC 60 8.  b  cmBC 36.  c  cmBC 68.  d  cmBC 21.

 ƽƹŚƀƿ ABC ŦƬŨưƫř ƾƟ ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ÚƱŔƟ AB cm12=  , AC cm17=  , BC cm25=  ƱŚƧ řŷœ  (7)
:Ƽƫřƺů

a  118º b  110º c  125º d  100º
H G

M

B

D

FE

4
cm

A

C

 CG  ƖƬƌƫř ƞƈŤƴƯ M ŠƐƤƴƫř ¬4 cm ƶƘƬƋ ƩƺƏ ŜƘƨƯ ABCDEFGH  (8)

:ƽƹŚƀƿ DM B^ hY  Šƿƹřżƫř ŽŚǀƣ :ƱŔƟ

 a  .78 46º  b  .86 82º  c .11 54º  d  .3 2º

:ƺƷ BC  ƩƺƏ ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (9)B

D

10 cm

10 cm

12
0º

90
º

15 cm

A

C

a  12.16 cm b  8.66 cm 

c  11.5 cm d  13.7 cm

:ŚÔŞƿźƤţ ƽƹŚƀƿ BAD^ hW  Šƿƹřżƫř ŽŚǀƣ ¬ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (10)

a  011 º  b 104º
B

D

20
cm

90º

30
º

16 cm

A 10 cm

C

c  107º  d 120º
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ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a b  .m A 276 8 º.^ hW  : ÚƱŔƟ BC cm27=  , AC cm19=  , AB cm24=  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  .AC cm50 5.  : ÚƱŔƟ AB cm20=  , BC cm44=  , m A 06 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b cosb c bc A22 2 1+  :ABC ŦƬŨưƫř ƾƟ  (3)

ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ƱŔƟ cm , cm , cm5 8 12  ƽƹŚƀţ ŦƬŨƯ ƕǆƋŏ ƩřƺƏŏ ŢƳŚƧ řŷœ  (4)
a b . º133 4  Ƽƫřƺů ƽƹŚƀƿ ŦƬŨưƫř řŸƷ ƾƟ

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-10) ƲƿŹŚưŤƫř ƾƟ

:ƽƹŚƀƿ AB  ƩƺƏ ƱŔƟ BC cm20=  , AC cm10=  , m C 06 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (5)

a AB cm10 7= b AB cm10 3= c .AB cm12 4= d AB cm29=

:ƽƹŚƀƿ BC  ƩƺƏ ÚƱŔƟ AC cm40=  , AB cm30=  , m A 012 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (6)

a . cmBC 60 8.  b  cmBC 36.  c  cmBC 68.  d  cmBC 21.

 ƽƹŚƀƿ ABC ŦƬŨưƫř ƾƟ ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ÚƱŔƟ AB cm12=  , AC cm17=  , BC cm25=  ƱŚƧ řŷœ  (7)
:Ƽƫřƺů

a  118º b  110º c  125º d  100º
H G

M

B

D

FE

4
cm

A

C

 CG  ƖƬƌƫř ƞƈŤƴƯ M ŠƐƤƴƫř ¬4 cm ƶƘƬƋ ƩƺƏ ŜƘƨƯ ABCDEFGH  (8)

:ƽƹŚƀƿ DM B^ hY  Šƿƹřżƫř ŽŚǀƣ :ƱŔƟ

 a  .78 46º  b  .86 82º  c .11 54º  d  .3 2º

:ƺƷ BC  ƩƺƏ ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (9)B

D

10 cm

10 cm

12
0º

90
º

15 cm

A

C

a  12.16 cm b  8.66 cm 

c  11.5 cm d  13.7 cm

:ŚÔŞƿźƤţ ƽƹŚƀƿ BAD^ hW  Šƿƹřżƫř ŽŚǀƣ ¬ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (10)
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B
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º

16 cm
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C
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ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a b  .m A 276 8 º.^ hW  : ÚƱŔƟ BC cm27=  , AC cm19=  , AB cm24=  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  .AC cm50 5.  : ÚƱŔƟ AB cm20=  , BC cm44=  , m A 06 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b cosb c bc A22 2 1+  :ABC ŦƬŨưƫř ƾƟ  (3)
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:ƽƹŚƀƿ AB  ƩƺƏ ƱŔƟ BC cm20=  , AC cm10=  , m C 06 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (5)

a AB cm10 7= b AB cm10 3= c .AB cm12 4= d AB cm29=

:ƽƹŚƀƿ BC  ƩƺƏ ÚƱŔƟ AC cm40=  , AB cm30=  , m A 012 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (6)
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ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ
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a AB cm10 7= b AB cm10 3= c .AB cm12 4= d AB cm29=

:ƽƹŚƀƿ BC  ƩƺƏ ÚƱŔƟ AC cm40=  , AB cm30=  , m A 012 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (6)

a . cmBC 60 8.  b  cmBC 36.  c  cmBC 68.  d  cmBC 21.

 ƽƹŚƀƿ ABC ŦƬŨưƫř ƾƟ ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ÚƱŔƟ AB cm12=  , AC cm17=  , BC cm25=  ƱŚƧ řŷœ  (7)
:Ƽƫřƺů

a  118º b  110º c  125º d  100º
H G

M

B

D

FE

4
cm

A

C

 CG  ƖƬƌƫř ƞƈŤƴƯ M ŠƐƤƴƫř ¬4 cm ƶƘƬƋ ƩƺƏ ŜƘƨƯ ABCDEFGH  (8)

:ƽƹŚƀƿ DM B^ hY  Šƿƹřżƫř ŽŚǀƣ :ƱŔƟ

 a  .78 46º  b  .86 82º  c .11 54º  d  .3 2º

:ƺƷ BC  ƩƺƏ ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (9)B

D

10 cm

10 cm

12
0º

90
º

15 cm

A

C

a  12.16 cm b  8.66 cm 

c  11.5 cm d  13.7 cm

:ŚÔŞƿźƤţ ƽƹŚƀƿ BAD^ hW  Šƿƹřżƫř ŽŚǀƣ ¬ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (10)

a  011 º  b 104º
B

D

20
cm

90º

30
º

16 cm

A 10 cm

C

c  107º  d 120º

10

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
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ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a b  .m A 276 8 º.^ hW  : ÚƱŔƟ BC cm27=  , AC cm19=  , AB cm24=  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  .AC cm50 5.  : ÚƱŔƟ AB cm20=  , BC cm44=  , m A 06 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b cosb c bc A22 2 1+  :ABC ŦƬŨưƫř ƾƟ  (3)

ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ƱŔƟ cm , cm , cm5 8 12  ƽƹŚƀţ ŦƬŨƯ ƕǆƋŏ ƩřƺƏŏ ŢƳŚƧ řŷœ  (4)
a b . º133 4  Ƽƫřƺů ƽƹŚƀƿ ŦƬŨưƫř řŸƷ ƾƟ

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-10) ƲƿŹŚưŤƫř ƾƟ

:ƽƹŚƀƿ AB  ƩƺƏ ƱŔƟ BC cm20=  , AC cm10=  , m C 06 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (5)

a AB cm10 7= b AB cm10 3= c .AB cm12 4= d AB cm29=

:ƽƹŚƀƿ BC  ƩƺƏ ÚƱŔƟ AC cm40=  , AB cm30=  , m A 012 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (6)

a . cmBC 60 8.  b  cmBC 36.  c  cmBC 68.  d  cmBC 21.

 ƽƹŚƀƿ ABC ŦƬŨưƫř ƾƟ ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ÚƱŔƟ AB cm12=  , AC cm17=  , BC cm25=  ƱŚƧ řŷœ  (7)
:Ƽƫřƺů

a  118º b  110º c  125º d  100º
H G

M

B

D

FE

4
cm

A

C

 CG  ƖƬƌƫř ƞƈŤƴƯ M ŠƐƤƴƫř ¬4 cm ƶƘƬƋ ƩƺƏ ŜƘƨƯ ABCDEFGH  (8)

:ƽƹŚƀƿ DM B^ hY  Šƿƹřżƫř ŽŚǀƣ :ƱŔƟ

 a  .78 46º  b  .86 82º  c .11 54º  d  .3 2º

:ƺƷ BC  ƩƺƏ ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (9)B

D

10 cm

10 cm

12
0º

90
º

15 cm

A

C

a  12.16 cm b  8.66 cm 

c  11.5 cm d  13.7 cm

:ŚÔŞƿźƤţ ƽƹŚƀƿ BAD^ hW  Šƿƹřżƫř ŽŚǀƣ ¬ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (10)

a  011 º  b 104º
B

D

20
cm

90º

30
º

16 cm

A 10 cm

C

c  107º  d 120º
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H G

M

B

D

FE

4
cm

A

C

 CG  ƖƬƌƫř ƞƈŤƴƯ M ŠƐƤƴƫř ¬4 cm ƶƘƬƋ ƩƺƏ ŜƘƨƯ ABCDEFGH  (8)

:ƽƹŚƀƿ DM B^ hY  Šƿƹřżƫř ŽŚǀƣ :ƱŔƟ

 a  .78 46º  b  .86 82º  c .11 54º  d  .3 2º

:ƺƷ BC  ƩƺƏ ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (9)B

D

10 cm

10 cm

12
0º

90
º

15 cm

A

C

a  12.16 cm b  8.66 cm 

c  11.5 cm d  13.7 cm

:ŚÔŞƿźƤţ ƽƹŚƀƿ BAD^ hW  Šƿƹřżƫř ŽŚǀƣ ¬ABCD ƾƗŚŝźƫř ƪƨƄƫř ƾƟ  (10)

a  011 º  b 104º
B

D

20
cm

90º

30
º

16 cm

A 10 cm

C

c  107º  d 120º
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ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a b  .m A 276 8 º.^ hW  : ÚƱŔƟ BC cm27=  , AC cm19=  , AB cm24=  :ABC ŦƬŨưƫř ƾƟ  (1)

a b  .AC cm50 5.  : ÚƱŔƟ AB cm20=  , BC cm44=  , m A 06 º=^ hW  :ABC ŦƬŨưƫř ƾƟ  (2)

a b cosb c bc A22 2 1+  :ABC ŦƬŨưƫř ƾƟ  (3)

ƻźŞƨƫř Šƿƹřżƫř ŽŚǀƣ ƱŔƟ cm , cm , cm5 8 12  ƽƹŚƀţ ŦƬŨƯ ƕǆƋŏ ƩřƺƏŏ ŢƳŚƧ řŷœ  (4)
a b . º133 4  Ƽƫřƺů ƽƹŚƀƿ ŦƬŨưƫř řŸƷ ƾƟ

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-10) ƲƿŹŚưŤƫř ƾƟ
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a AB cm10 7= b AB cm10 3= c .AB cm12 4= d AB cm29=

:ƽƹŚƀƿ BC  ƩƺƏ ÚƱŔƟ AC cm40=  , AB cm30=  , m A 012 º=^ hW  : ABC ŦƬŨưƫř ƾƟ  (6)

a . cmBC 60 8.  b  cmBC 36.  c  cmBC 68.  d  cmBC 21.
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +

ةيعوضوملانيرامتلا

ثلثملاةحاسم
:ةئطاختناكاذإⓑوةحيحصةباجلإاتناكاذإⓐللظ
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ÛƱ ĳźưţ
8-5 ŦƬŨưƫř ŠůŚƀƯ

Area of Triangle

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

.ƲǀŤƠƬŤŴƯ ƲǀŤƤƿźƐŝ ABC ŦƬŨưƫř ŠůŚƀƯ Ŷūƹŏ ¬(1-2) ƲǀƴƿźưŤƫř ƾƟ

(1) , cm , cmºm A b c47 32 19= = =t^ h  (2) 4 , 5 , 8a b ccm cm cm= = =

.(źŤưǀŤƴƀƫŚŝ ƩřƺƏǃř) .ƾƫŚŤƫŚƧ ƶƗǈƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ ŵŚŬƿǅ ƱƹźǀƷ şŶƗŚƣ ƭŶŴŤſř ¬(3-6) ƲƿŹŚưŤƫř ƾƟ

(3) , ,9 7a b c5= = = (4) , ,a b c23 19 12= = =

(5) . , . ,a b c19 3 22 5 31= = = (6) . , . , .a b c18 2 17 1 12 3= = =

ŠÚǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-6) ƲƿŹŚưŤƫř ƾƟ

a b    .ƶŤůŚƀƯ ŵŚŬƿǈ ƱƹźǀƷ şŶƗŚƣ ƭřŶŴŤſř ƲƨưǀƟ ŦƬŨƯ ƕǆƋŏ ƩřƺƏŏ ŢƟźƗ řŷœ  (1)

a b   .ŠŧǆŨƫř ƵŚƿřƹŻ šŚſŚǀƣ ŠǀƯƺƬƘưŝ ŦƬŨƯ ŠůŚƀƯ ŵŚŬƿœ Ʋƨưƿ ǅ  (2)

a b   .Šƿƹřżƫř ƮŗŚƣ ŦƬŨưƫř ƱŚƧ řŷœ ƱƹźǀƷ şŶƗŚƣ ƭřŶŴŤſř Ʋƨưƿ ǅ  (3)

a b   .ƶŤůŚƀƯ ŵŚŬƿǈ ƽŹƹźƋ ƍźƃ ƺƷ ŦƬŨƯ ŚƿřƹŻ ƻŶůœ ŽŚǀƣ ŠƟźƘƯ Ʊœ  (4)

ŚưƸƴǀŝ Šƿƹřżƫř ŽŚǀƣ θƹ ƕǆƋŏ ƽŻřƺŤƯ ƾƟ ƲǀǀƫŚŤŤƯ ƲǀƘƬƋ ǅƺƏ a, b ƱŚƧ řŷœ  (5)

a b sinab e ƽƹŚƀţ ƕǆƋǃř ƽŻřƺŤƯ ŠůŚƀƯ ƱŔƟ

AC cm9=  , AB cm7=  , cmBC 5=  :ABC ŦƬŨưƫř ƾƟ  (6)

a b  cm15 2  Ƽƫřƺů ƽƹŚƀţ ABC  ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +
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.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2
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2
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2

2
2
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 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

31

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(7-10) ƲƿŹŚưŤƫř ƾƟ

:Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ƱŔƟ a cm2=  , b cm3=  , m C 04 º=^ hW  :ƱŚƧ řŷœ  (7)

a . cm4 6 2 b . cm3 86 2

c . cm1 93 2 d . cm2 3 2

:ƾƷ 7 cm , 8 cm , 9 cm ƶƗǆƋŏ ƩřƺƏŏ ƽŸƫř ŦƬŨưƫř ŠůŚƀƯ  (8)

a cm6 15 2 b cm12 5 2

c cm16 3 2 d cm18 3 2

:ƾƷ a ƶƘƬƋ ƩƺƏ ƕǆƋǃř ƢŝŚƐŤƯ ŦƬŨƯ ŠůŚƀƯ  (9)

a a units3
4

2
2 b unitsa2 2

c  a units1
2

2 2 d  a units3
2

2
2

70º

A

CB 70º

 :Ƽƫřƺů ƺƷ AB  ƩƺƏ ƱŔƟ cm8 2  Ƽƫřƺů ƽƹŚƀţ ABC ŦƬŨưƫř ŠůŚƀƯ ŢƳŚƧ řŷœ  (10)

a  5 cm b  8 cm

c  4 cm d  6 cm

ةينورتكلاتارابتخا
قوـفـت و بردــــت
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +

ةيعوضوملانيرامتلا
:ةيثلثملاتاقباطتملاةحصتابثإ

:ةئطاختناكاذإⓑوةحيحصةباجلإاتناكاذإⓐللظ

36

ÛƱ ĳźưţ
9-2

ŠǀŨƬŨƯ šŚƤŝŚƐŤƯ ŠŰƇ šŚŞŧœ

Confirming Trigonometric Identities

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

:ŠǀƫŚŤƫř šŚƤŝŚƐŤưƫř ƲƯ ƪƧ ŠŰƇ ŢŞŧŏ ¬(1-14) ƲƿŹŚưŤƫř ƾƟ

(1) cos tan sin cot sin cosx x x x x x2+ = +^ ^h h
(2) sin cot cos tan cos sinx x x x x x2+ = +^ ^h h
(3) tan sec tanx x x1 22 2

- = -^ h
(4) tan cot sec cscx x x x+ =

(5) tan cot sin cos
sin cosx x x x

x x
2

2

+ + =
+^ h

(6) +
cos cos cscx x x1
1

1
1

2 2

- +
=

(7) sec
tan

cos
cos

x
x

x
x

1
12

+
=

-

(8) cot cos cos cotx x x x2 2 2 2
- =

(9) cos sin cos sinx x x x4 4 22
- = -

(10) sec
tan

tan
sec

x
x

x
x

1
1

-
=

+

(11) sin cos
sin cos

sin cos
sin

x x
x x

x x
x

1 2
2 12

+
-

=
+

-

(12) +
cos

sin
sin
cos

sin
cos

x
x

x
x

x
x

1
1 2 1

-
+

=
+^ h

(13) sin cos sin sin cosx x x x x42 3 2
= -^ ^h h

(14) sin cos sin sin cosx x x x x3 3 3 5
= -^ ^h h

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a b  . ŠŰǀŰƇ ( )sin sinx x3 3=  :ŠƤŝŚƐŤưƫř  (1)

37

a b  . ŠŰǀŰƇ cos sin cosx x x2 2 2
= -  :ŠƤŝŚƐŤưƫř  (2)

a b  .ŠŰǀŰƇ c sinsec o tansx x x x- =  :ŠƤŝŚƐŤưƫř  (3)

a b sin
1 cos

x
x-  :ƾƷ 

sin
csc

sin
cot

x
x

x
x

3 3-  :ŹřŶƤưƬƫ ŠƐ ÚƀŞưƫř şŹƺƈƫř  (4)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-10) ƲƿŹŚưŤƫř ƾƟ

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ sin
sec

x
x 12 - :ŹřŶƤưƫř  (5)

a sin tanx x b sin secx x2

c cos secx x2 d sin cscx x

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ ( ) ( )cos sin cos sinx x x x2 2- -+  :ŹřŶƤưƫř  (6)

a sin cosx x4- b  2

c 2- d sin cosx x4

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ tan tanx x1
+  :ŹřŶƤưƫř  (7)

a sec cscx x b sec sinx x

c sec cosx x d sin cosx x

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ tan sinx x2 2
-  :ŹřŶƤưƫř  (8)

a tan x2 b cot x2

c tan sinx x2 2 d cot cosx x2 2

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ csc
sin

sec
cos

x
x

x
x

1+ +  :ŹřŶƤưƫř  (9)

a  1 b 1-

c  2 d 2-

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ cos
cos

x
x 12
-  :ŹřŶƤưƫř  (10)

a tan sinx x- b tanx-

c tan sinx x d tanx

37

a b  . ŠŰǀŰƇ cos sin cosx x x2 2 2
= -  :ŠƤŝŚƐŤưƫř  (2)

a b  .ŠŰǀŰƇ c sinsec o tansx x x x- =  :ŠƤŝŚƐŤưƫř  (3)

a b sin
1 cos

x
x-  :ƾƷ 

sin
csc

sin
cot

x
x

x
x

3 3-  :ŹřŶƤưƬƫ ŠƐ ÚƀŞưƫř şŹƺƈƫř  (4)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-10) ƲƿŹŚưŤƫř ƾƟ

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ sin
sec

x
x 12 - :ŹřŶƤưƫř  (5)

a sin tanx x b sin secx x2

c cos secx x2 d sin cscx x

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ ( ) ( )cos sin cos sinx x x x2 2- -+  :ŹřŶƤưƫř  (6)

a sin cosx x4- b  2

c 2- d sin cosx x4

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ tan tanx x1
+  :ŹřŶƤưƫř  (7)

a sec cscx x b sec sinx x

c sec cosx x d sin cosx x

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ tan sinx x2 2
-  :ŹřŶƤưƫř  (8)

a tan x2 b cot x2

c tan sinx x2 2 d cot cosx x2 2

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ csc
sin

sec
cos

x
x

x
x

1+ +  :ŹřŶƤưƫř  (9)

a  1 b 1-

c  2 d 2-

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ cos
cos

x
x 12
-  :ŹřŶƤưƫř  (10)

a tan sinx x- b tanx-

c tan sinx x d tanx

37

a b  . ŠŰǀŰƇ cos sin cosx x x2 2 2
= -  :ŠƤŝŚƐŤưƫř  (2)

a b  .ŠŰǀŰƇ c sinsec o tansx x x x- =  :ŠƤŝŚƐŤưƫř  (3)

a b sin
1 cos

x
x-  :ƾƷ 

sin
csc

sin
cot

x
x

x
x

3 3-  :ŹřŶƤưƬƫ ŠƐ ÚƀŞưƫř şŹƺƈƫř  (4)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-10) ƲƿŹŚưŤƫř ƾƟ

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ sin
sec

x
x 12 - :ŹřŶƤưƫř  (5)

a sin tanx x b sin secx x2

c cos secx x2 d sin cscx x

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ ( ) ( )cos sin cos sinx x x x2 2- -+  :ŹřŶƤưƫř  (6)

a sin cosx x4- b  2

c 2- d sin cosx x4

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ tan tanx x1
+  :ŹřŶƤưƫř  (7)

a sec cscx x b sec sinx x

c sec cosx x d sin cosx x

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ tan sinx x2 2
-  :ŹřŶƤưƫř  (8)

a tan x2 b cot x2

c tan sinx x2 2 d cot cosx x2 2

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ csc
sin

sec
cos

x
x

x
x

1+ +  :ŹřŶƤưƫř  (9)

a  1 b 1-

c  2 d 2-

:ŹřŶƤưƫř ƖƯ ƢŝŚƐŤƯ cos
cos

x
x 12
-  :ŹřŶƤưƫř  (10)

a tan sinx x- b tanx-

c tan sinx x d tanx
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
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2
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- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
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3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
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3 3 3
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3 53
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3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)
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x
3 3
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1

+

 c  x3 23
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dx
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+ +
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
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.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
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4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
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x x C5
3 53
2
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2
+ +^ h

 c  x x C53
5 3 3
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5 53
4
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2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
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2

= = - = -
-  :ƱŚƧ řŷœ  (8)
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x
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 b  x3 23
1

+

 c  x3 23
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x

dx
2 3+
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1
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a b  . ŠŰǀŰƇ cos sin cosx x x2 2 2
= -  :ŠƤŝŚƐŤưƫř  (2)

a b  .ŠŰǀŰƇ c sinsec o tansx x x x- =  :ŠƤŝŚƐŤưƫř  (3)
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +

ةيعوضوملانيرامتلا
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ÛƱ ĳźưţ
9-3

ŠǀŨƬŨƯ šǇŵŚƘƯ ƪů

Solving Trigonometric Equations

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

:ŠǀƫŚŤƫř šǇŵŚƘưƫř ƲƯ ĐǈƧ ƪů ¬(1-8) ƲƿŹŚưŤƫř ƾƟ

(1) sinx
2
1

=
- (2) cos x 2

3
= (3) cosx2 1=-

(4) tana3 1= (5) cos sin cosx x x2 0- = (6) tan sin tanx x x2
=

(7) tan x 32
= (8) cos cosx x4 4 1 02

- + =

,0 2�h6  şźŤƠƫř ƼƬƗ ŠƫŵŚƘưƫř ƩƺƬů Ɩǀưū Ŷūƹŏ ¬(9-11) ƲƿŹŚưŤƫř ƾƟ

(9) sin x2 1= (10) cos x2 3 1= (11) tan x2 1=

:ŠǀƫŚŤƫř šǇŵŚƘưƫř Úƪů ¬(12-14) ƲƿŹŚưŤƫř ƾƟ

(12) sin sinx x2 02
- = (13) sin sinx x2 3 22

+ =

(14) tan cos cosx x x5 02
+ =

 ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ
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.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ
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40

ơźƠƫřƹ ƕƺưŬưƫř šŚƤŝŚƐŤƯ

Sum and Difference Identities

ŠǀƫŚƤƯ ƲƿŹŚưţ A ŠƗƺưŬưƫř

.ŠƤǀƣŶƫř ŠưǀƤƫř ŵŚŬƿœ ƾƟ ơźƠƫřƹ ƕƺưŬưƫř šŚƤŝŚƐŤƯ ƭŶŴŤſř ¬(1-3) ƲƿŹŚưŤƫř ƾƟ

(1) °sin15 (2) ºtan135 (3) cos 7 °5

sin 5
4a =  ¬0 21 1 /a  ƱŚƧ řŷœ  (4)

cos 17
8` =

- ¬ 2 1 1/ ` /

sin ` a+^ h :Ŷūƹŏ  (a)

cos ` a-^ h :Ŷūƹŏ  (b)

tan a `+^ h :Ŷūƹŏ  (c)

.Šƿƹřżƫř ƪƓƹŏ ƭŚưŤƫř Ŝǀū ƹŏ Ŝǀū şŹƺƇ ƼƬƗ ŹřŶƤưƫř ŜŤƧř ¬(5-10) ƲƿŹŚưŤƫř ƾƟ

(5) ° ° ° °sin cos cos sin42 17 42 17-  (6) sin cos sin cos5 2 2 5
� � � �

+

(7) ° º
° º

tan tan
tan tan
1 19 47

19 47
-

+ (8) cos cos sin sinx x7 7
� �

+

(9) sin cos cos sinx x x x3 3- (10) tan tan
tan tan

y x
y x

1 2 3
2 3

-

+

sin
sin

cos
cos

x
x

x
x3 3

-  :źƈŤųř  (11)

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-4) ƲƿŹŚưŤƫř ƾƟ

a b  °sin75 4
6 2

=
+  :Ʊŏ ŶŬƳ ơźƠƫřƹ ƕƺưŬưƫř šŚƤŝŚƐŤƯ ƭřŶŴŤſŚŝ  (1)

a  b  �
cos 12 4

6 2
=

-  :Ʊŏ ŶŬƳ ơźƠƫřƹ ƕƺưŬưƫř šŚƤŝŚƐŤƯ ƭřŶŴŤſŚŝ  (2)

(3) ( )cos cosh h2
/

+ =- a b

(4) tan tan12 12
5

14
� �2 2

+ = a b

ÛƱ ĳźưţ
9-4
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.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(5-11) ƲƿŹŚưŤƫř ƾƟ

:ƽƹŚƀţ tan 12
7�  :Ʊŏ ŶŬƳ ơźƠƫřƹ ƕƺưŬưƫř šŚƤŝŚƐŤƯ ƭřŶŴŤſŚŝ  (5)

a
6

2 6

2 +

- b 2 6+

c 2 3+ d 2 3- -

:ƽƹŚƀţ �
sin x 6+` j  (6)

a sin cosx x2
1

2
3

+ b sin cosx x2
1

+^ h
c sin cosx x2

3
2
1

+ d sin cosx x2
3

2
1

-

:ƽƹŚƀţ �
tan h 4+` j  (7)

a tanh1 + b tan
tan

h
h

1
1
+
-

c tan
tanh

1
1
-
+

h d tan1 - h

:ƽƹŚƀţ �
cos x 4-` j  (8)

a cos sinx x2
2

-^ h b cos sinx x2 +^ h
c cos sinx x2

3
+^ h d cos sinx x2

2
+^ h

:ƽƹŚƀţ cos cos sin sin9 18 94 184° ° ° °+  (9)

a °cos112 b °cos76

c °sin112 d °sin76

:ƽƹŚƀţ sin cos sin cos3 7 7 3
� � � �

-  (10)

a cos 21
4� b sin 21

4�

c cos 21
10� d sin 21

10�

:ƽƹŚƀţ 
tan tan

tan tan

1 5

5 3

3
� �

� �

+

-
 (11)

a �
tan 15

2 b �
tan 15

8

c  tan 15
8�-a k d  tan 15

2�-a k
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e  ƱŔƟ cos 25

7e = -  , 3
2i1 1r r  :ƱŚƧ řŷœ  (8)
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ABCD ¬NBD ƲǀƿƺŤƀưƫř ƖƏŚƤţ ƺƷ ƽŸƫř ƮǀƤŤƀưƫř ÚƮſ  (e)  

.Ŷůřƹ ÖƺŤƀƯ Ƽƫœ ƾưŤƴţ L, B, D, N ƍŚƤƴƫř Ʊŏ ŢŞŧŏ  (f)  

®ř ÔŶůřƹ ŚÔƿƺŤƀƯ ƱŚƴǀƘƿ ,ML ND  ƪƷ  (g)  

.ƱŚƘƏŚƤŤƿ CMN , ADK ƲǀƿƺŤƀưƫř Ʊŏ ŢŞŧŏ  (h)  

.şŶƗŚƤƫř ƾŧǆŧ ƭźƷ ABCD  (13)

C

M
L

B

A

D

K

N

 L N!  ¬L ACd  ¬AC  ƞƈŤƴƯ N ¬AB  ƞƈŤƴƯ M  

ABC ƽƺŤƀưƫř ƾƟ ƖƤƿ ML  :Ʊŏ ŢŞŧŏ  (a)  

K ŠƐƤƴƫř ƾƟ ƱŚƘƏŚƤŤƿ ML , CB  :Ʊŏ ŢŞŧŏ  (b)  

®BCD ƽƺŤƀưƫř ƖƯ ML  ƮǀƤŤƀưƫř ƖƏŚƤţ ŠƐƤƳ ŚƯ  (c)  

ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b  ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

.ŜÚƘƨƯ ABCDEFGH

D C

BA

G

F

H

E
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ŠǀƗƺƋƺƯ ƲƿŹŚưţ B ŠƗƺưŬưƫř

.ŠŘƏŚų şŹŚŞƘƫř ŢƳŚƧ řŷœ b ƹ ŠŰǀŰƇ şŹŚŞƘƫř ŢƳŚƧ řŷœ a  şźŗřŶƫř ƪÚƬƓ ¬(1-5) ƲƿŹŚưŤƫř ƾƟ

a  b   ( ) xf x 3 4= - -  :ŠƫřŶƬƫ ŠǀƀƨƗ ŠƤŤƄƯ ƾƷ ( )F x x 3= -  (1)

a  b  x x dx x x x C1 2
1

2
13 2 2- + - = + - +- -^ h#  (2)

a  b  x dx x C1 1
2 = +#  (3)

a  b  ( )f x x x
1

2
1

2
12= - + +    :ƱŔƟ ¬ = =( ) , ( )f f x

x
x2 1 1

2 +'  :ŢƳŚƧ řŷœ  (4)

( )F x x x x6 15 4003 2= + + +     :ƱŔƟ ¬ , ( )dx F 0 400==( ) ( )F x x x3 12 152
- +#  :ŢƳŚƧ řŷœ  (5)

a  b

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(6-12) ƲƿŹŚưŤƫř ƾƟ

(6) t dt
3
4 23 =#

 a  Ct
5
3 3
5

+  b  Ct
5
4 3
5

+

 c  t C
3
4 53 +  d  t C4 53 +

(7) x
x
dx123

23
+ =c m#

 a  x x C55
3 3 3

4

+ +^ h  b  -
x x C5
3 53
2

3
2
+ +^ h

 c  x x C53
5 3 3

4

+ +^ h  d  x x C3
5 53
4

3
2
+ +^ h

:ƽƹŚƀţ y ÚƱŔƟ , ,
dx
dy

x y x5 13
2

= = - = -
-  :ƱŚƧ řŷœ  (8)

 a  - -
x
3 3

142

 b  x3 23
1

+

 c  x3 23
1

-  d  x3 3
1

(9) 
x
x

dx
2 3+

=#

 a  x x C
4
3

2
32

3
2
1

+ +  b  x x C
3
1 62
3

2
1

+ +

 c  x x C6
3
4 2

3
2
1

+ +  d  x x C3
4

6
1 2
1

2
3

+ +
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a  b  AB CD=  :ƱŔƟ ŠƤŝŚƐŤƯ ƶƟźůŏ Ɩǀưū şŶƗŚƤƫř ƾŧǆŧ ƭźƷ ABCD ƱŚƧ řŷœ  (3)

a  b  l 1 /  ƱŔƟ l m= , m 1 / ƱŚƧ řŷœ  (4)

a  b  l n=  ƱŔƟ n m=  ƱŚƧƹ ƱŚƠƫŚŴŤƯ l , m ƱŚưǀƤŤƀưƫř ƱŚƧ řŷœ  (5)

a  b  .ƱŚƠƫŚŴŤƯ l , n  ƱŔƟ mn =  ƱŚƧƹ ƱŚƠƫŚŴŤƯ l , m ƱŚưǀƤŤƀưƫř ƱŚƧ řŷœ  (6)

.ŠŰǀŰƈƫř ŠŝŚūǅř ƼƬƗ Ʃř ÚŶƫř şźŗřŶƫř żƯŹ ƪÚƬƓ ¬(8-11) ƲƿŹŚưŤƫř ƾƟ
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