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1-1

1A60h / mi  15°

تحقق من فهمك/ 1مثال 

1B

1C

h12.5 mi

5cm 

2A

تحقق من فهمك/ 2مثال 

2B2C

o
𝐸

𝑁

𝑤

65°

t

20

2
= 10 ft / s

1cm =10 ft /s
2 cm = 20 ft / s

o

25°
u

𝑠

o 𝑥
80°

m

𝑦

3A

تحقق من فهمك/ 3مثال 

•w
v

v + w 
•3cm
•𝟔𝟏°

3B

𝑤

𝑣

𝑣 + 𝑤

•b
a

•

a + b 3cm 
•𝟐𝟓°

𝑏
𝑎

𝑏

𝑎

𝑤

3C

𝐸

𝑁

𝑠

𝑤

𝑥

𝑦

𝑦

𝑥

𝑦

𝑥

𝟓𝟓°

𝟑𝟏𝟎°

4 in / s7.1 in / s

7.1 in / s

•s 7.1 in
•360° − 16 = 343°

2cm

1cm =10 ft /s

15

2
= 7.5 ft / s

1cm =7.5 ft /s
2 cm = 15 ft / s

2cm

1cm =7.5 ft /s

60

2
= 30 N

1cm =30 N
2 cm = 60 N

2cm

1cm =30 N

5
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4A

تحقق من فهمك/ 4مثال 

4B

6

𝑎 − 𝑐 + 2𝑏
−𝑪𝒂

𝟐𝒃

𝑚−
1

4
𝑝

−
1

4
𝑃

𝑚

𝑚−
1

4
𝑝

تحقق من فهمك/ 5مثال 

s ft 44
33°

A

B

𝑦

𝑥

cos 33° =
𝑥

44
𝑥 = 44 ⋅ cos 33°

𝑥 = 36.9 Ft / s

sin 33° =
𝑦

44
𝑦 = 44 ⋅ sin 33°

𝑦 = 23.96 Ft / s

1-1
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1AA (-2 , -7)  , B( 6 , 1 )

تحقق من فهمك/ 1مثال 

1B

𝐴𝐵

A ( 0 , 8 )  , B( -9 , -3 )

𝐴𝐵 = 𝑥2 − 𝑥1, 𝑦2 − 𝑦1

= 6 + 2 , 1 + 7

= 8 , 8

𝐴𝐵 = 𝑥2 − 𝑥1, 𝑦2 − 𝑦1

= −9 − 0 , −3 − 8

= −9 ,−11

2AA (-2 , -7)  , B( 6 , 1 )

تحقق من فهمك/ 2مثال 

2BA ( 0 , 8 )  , B( -9 , -3 )

𝐴𝐵 = 𝑥2 − 𝑥1 2 + 𝑦2 − 𝑦1 2

𝐴𝐵

 = 6 + 2 2 + 1 + 7 2

 = 82 + 82

 = 64 + 64

 = 128 ≈ 11.3

𝐴𝐵 = 𝑥2 − 𝑥1 2 + 𝑦2 − 𝑦1 2

 = −9 − 0 2 + −3 − 8 2

 = (−9)2+(−11)2

 = 81 + 121

 = 202 ≈ 14.2

3A4𝑐 + 𝑏

تحقق من فهمك/ 3مثال 

3B−3𝐶

𝑎 = 2,5 , 𝑏 = −3,0 , 𝑐 = −4,1

3C2𝑐 + 4𝑎 − 𝑏

=  (4) −4 , 1 + −3,0

= −16 , 4 + −3,0

= −16 + −3 , 4 + 0

= −16 − 3 , 4 + 0

= −19 , 4

=  (-3) −4 , 1

=  12 ,−3

=  (2) −4 , 1 + 4 2 , 5 − −3,0

=  −8 , 2 + 8 , 20 − −3,0

=  −8 + 8 − −3 , 2 + 20 − 0

=  3 , 22

7

1-2
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1

4 5
−4, −8

4A𝑤 = 6,−2

تحقق من فهمك/ 4مثال 

4B𝑥 = −4,−8

𝑢 =
1

𝑤
𝑤

= 
1

6 ,−2
6, −2

5A𝐷 6 , 0 , E 2 , 5

تحقق من فهمك/ 5مثال 

5B

𝐷𝐸
i , j 

8

= 
1

6 2+ −2 2
6,−2

= 
1

36+4
6, −2

= 
1

40
6,−2

= 
6

2 10
,
−2

2 10

= 
6

2 10
,
−2

2 10

= 
3 10

10
,
− 10

10

1

2 10
6, −2=

= 
1

−4 ,−8
−4,−8

= 
1

−4 2+ −8 2
−4,−8

= 
1

16+64
−4,−8

= 
1

80
−4,−8

= 
−4

4 5
,
−8

4 5

= 
− 5

5
,
−2 5

5

=

𝑢 =
1

𝑥
𝑥

𝐷 −3 ,−8 , E 7 , 1

𝐷𝐸 = 𝑥2 − 𝑥1, 𝑦2 − 𝑦1𝐷𝐸 = 𝑥2 − 𝑥1, 𝑦2 − 𝑦1

= 2 − 6 , 5 − 0

= −4 , 5

= 7 + 3 , 1 + 8

= 10 , 9

𝐷𝐸𝐷𝐸

𝐷𝐸 = 5 , 8

= 8i + 5j

𝐷𝐸 = 10 , 9

= 10i + 9j

1-2
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𝑣 = 8, 𝜃 = 45°

𝑣تحقق من فهمك/ 6مثال 

7A−6ⅈ + 2𝑗

تحقق من فهمك/ 7مثال 

7B

𝑥

9

−3,−8

tan 𝜃 =
𝑏

𝑎

𝜃 = tan−1
2

−6

= −18,43°

5B 5A𝑣 = 24, 𝜃 = 210°

v = 𝑣 cos θ , 𝑣 sin θ

= 8 cos 45° , 8 sin 45°

= 8
2

2
, (8)

2

2

= 4 2 , 4 2

v = 𝑣 cos θ , 𝑣 sin θ

= 24 cos 210° , 24 sin 210°

= 24 −
3

2
, (24) −

1

2

= −12 3 ,−12

tan 𝜃 =
2

−6

𝑎 = −6 , 𝑏 = 2

θ = 180 − 18,43
= 161.57°

−6 , 2
161.57°

θ = −18,43°

𝑥

𝑦

tan 𝜃 =
𝑏

𝑎

𝜃 = tan−1
8

3

= 69.44°

tan 𝜃 =
−8

−3

𝑎 = −3 , 𝑏 = −8

θ = 180 + 69.44
= 249.44°

−3 ,−8

249.44°

𝑥

𝑦
=
8

3

8

تحقق من فهمك/ 8مثال 
sm7

•

𝑣1 = 7,0𝑣2

𝑣2 = 𝑣2 cosθ , 𝑣2 sin θ

= 25 cos 40 , 25 sin 40

= 25 cos40 , 25 sin 40

𝑣2 = 19.2 , 16.1

•𝑣1 + 𝑣2
𝑟𝑟 = 𝑣1 + 𝑣2

= 7,0 + 19.2 , 16 ⋅ 1

= 26.2 , 16 ⋅ 1

•

𝑟 = 26 ⋅ 2 2 + 16 2

= 30 .7 𝑚 /𝑠

•

tan 𝜃 =
16

26.2

𝜃 = tan−1
16

26.2

θ = 31.4°

sm 30

31.4°

1-2
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1A𝑢 = 3, −2 , 𝑣 = −5,1

تحقق من فهمك/ 1مثال 

1B

𝑢,𝑣

𝑢 ∙ 𝑣 = 3 −5 + −2 1

= −15 − 2

= −17

𝑢 = −2 ,−3 , 𝑣 = 9 , −6

𝑢 ∙ 𝑣 ≠ 0𝑢,𝑣

𝑢 ∙ 𝑣 = −2 9 + −3 −6

= −18 + 18

= 0

𝑢 ∙ 𝑣 = 0𝑢,𝑣

2A𝑏 = 12 , 16

تحقق من فهمك/ 2مثال 

2B

𝑏 2 = 𝑏 ⋅ 𝑏

𝑏 = 𝑏 ⋅ 𝑏

12 , 16 = 12,16 ∙ 12,16

𝑐 = −1, −7

𝑐 2 = 𝑐 ⋅ 𝑐

= (12)2∙ (16)2

= 144 + 256

= 20

= (−1)2∙ (−7)2

= 1 + 49

−1 ,−7 = −1 ,−7 ∙ −1 ,−7

c = c ⋅ c

= 50 = 5 2 ≈ 7.07

3A𝑢 = −5 , − 2 , 𝑣 = 4 ,4

تحقق من فهمك/ 3مثال 

3B

𝜃𝑢,𝑣

cos𝜃 =
𝑢 ⋅ 𝑣

𝑢 𝑣

cos 𝜃 =
−5,−2 ⋅ 4,4

−5,−2 4,4

cos 𝜃 =
−5 4 + −2 4

29 32

cos𝜃 =
−28

4 58

−5,−2 = −5 2 + (−2)2

= 25+ 4

= 29

4,4 = 4 2 + (4)2

= 16 + 16

= 32

𝜃 = cos−1
−28

4 58

𝜃 ≈ 156.80°

10

𝑢 = 9 , 5 , 𝑣 = −6 , 7

cos𝜃 =
𝑢 ⋅ 𝑣

𝑢 𝑣

cos 𝜃 =
9 , 5 ⋅ −6 , 7

9 , 5 −6 , 7

cos 𝜃 =
9 −6 + 5 7

106 85

cos 𝜃 =
−54 + 35

94.92

9 , 5 = 9 2 + (5)2

= 81 + 25

= 106

−6 ,7 = −6 2 + (7)2

= 36 + 49

= 85

𝜃 = cos−1
−19

94.92

𝜃 ≈ 101.54°

cos 𝜃 =
−19

94.92

1-3
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4

تحقق من فهمك/ 4مثال 

60°

11

F

𝐹 = 25 cos(−60) , 25 sin(−60)

𝐴𝐵6,0

𝑤 = 𝐹 ⋅ 𝐴𝐵

𝑤 = 25 cos(−60) , 25 sin(−60) ∙ 6,0

= 12.5 , −21.65 ∙ 6,0

= 12.5 6 + −21.65 0

= 75 + 0

= 75 𝐽

75 𝐽

1-3
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12

1A−3,−4 , 2

تحقق من فهمك/ 1مثال 

1B3 , 2 , −31C5 , −4 ,−1

−3, − 4𝑥𝑦

𝑧

3,2𝑥𝑦

𝑧

5, − 4𝑥𝑦

𝑧

A

تحقق من فهمك/ 2مثال 

B

5.0mi

(300 , 150 , 30000) , ( 450 , -250 , 28000)

AB = 𝑥2 − 𝑥1 2 + 𝑦2 − 𝑦1 2 + 𝑧2 − 𝑧1 2

𝐴𝐵

= 450 − 300 2 + −250 − 150 2 + 28000 − 30000 2

= (150)2+(−400)2+(−2000)2

= 2045,116

2045

(2640)

𝑀 =
𝑥1 + 𝑥2

2
,
𝑦1 + 𝑦2

2
,
𝑧1 + 𝑧2

2

=
300 + 450

2
,
150 − 250

2
,
30000 + 28000

2

=
750

2
,
−100

2
,
58000

2

= 375,−50,29000

375,−50,29000

3A𝑢 = −4, 2 , −3

تحقق من فهمك/ 3مثال 

3B𝑤 = −ⅈ − 3𝑗 + 4𝑘

1-4

–6



13

4A4𝑤 − 8𝑧

تحقق من فهمك/ 4مثال

4B

𝑦 = 3 , − 6 , 2 ,𝑤 = −1,4, − 4 ,𝑧 = −2 ,0 ,5

3𝑦 + 3𝑧 − 6𝑤

5A𝐴 −2,−5,−5 , 𝐵 −1,4, −2

تحقق من فهمك/ 5مثال 

5B

𝐴𝐵

𝐴𝐵

= 4 −1,4, −4 − 8 −2,0,5

= −4,16, −16 − −16,0,40

= −4 − −16 , 16 − 0 , −16 − (40)

= 12 , 16 ,−56

= 3 3 ,−6 , 2 + 3 −2,0,5 − 6 −1 , 4 , −4

= 9 , −18 , 6 + −6 , 0 , 15 − −6 , 24 ,−24

= 9 + −6 − −6 ,−18 + 0 − 24 , 6 + 15 − (−24)

= 9,−42 , 45

𝐴 −1 , 4 , 6 , 𝐵 3 , 3 , 8

𝐴𝐵

𝐴𝐵 = 𝑥2 − 𝑥1, 𝑦2 − 𝑦1, 𝑧2 − 𝑧1

= −1 − −2 , 4 − −5 ,−2 − (−5)

= 1 , 9 , 3

𝐴𝐵

𝐴𝐵 = 1 2 + 9 2 + 3 2

= 1 + 81 + 9

= 91

𝑢 =
𝐴𝐵

𝐴𝐵

𝑢𝐴𝐵

=
1

91
,
9

91
,
3

91

=
91

91
,
9 91

91
,
3 91

91

𝐴𝐵

𝐴𝐵 = 𝑥2 − 𝑥1, 𝑦2 − 𝑦1, 𝑧2 − 𝑧1

= 3 + 1 , 3 − 4,8 − 6

𝐴𝐵

= 21

𝑢 =
𝐴𝐵

𝐴𝐵

𝑢𝐴𝐵

=
4

21
,
−1

21
,
2

21

=
4 21

21
,
− 21

21
,
2 21

21

= 4 ,−1 , 2

𝐴𝐵 = 4 2 + −1 2 + 2 2

= 16 + 1 + 4

1-4
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1A

تحقق من فهمك/ 1مثال 

1B

𝑢,𝑣

𝑢 ∙ 𝑣 = 3 5 + −5 7 + 4(5)

𝑢 = 3, −5 , 4 , 𝑣 = 5 , 7 , 5

= 15 − 35 + 20

= 0

𝑢 ∙ 𝑣 = 0𝑢,𝑣

𝑢 = 4, −2 ,−3 , 𝑣 = 1 , 3 , −2

𝑢 ∙ 𝑣 = 4 1 + −2 3 + (−3)(−2)

= 4 − 6 + 6

= 4

𝑢 ∙ 𝑣 ≠ 0𝑢,𝑣

تحقق من فهمك/ 2مثال 

2

cos𝜃 =
𝑢 ⋅ 𝑣

𝑢 𝑣

cos𝜃 =
−4 , 2 , 1 ⋅ 4 , 0 , 3

−4 , 2 , 1 4 , 0 , 3

cos 𝜃 =
−4 4 + 2 0 + 1(3)

21 (5)

−4 , 2 , 1 = −4 2 + (2)2 + (1)2

= 16+ 4 + 1

= 21

4 , 0 , 3 = 4 2 + (0)2 + (3)2

= 16 + 0 + 9

= 25 = 5
𝜃 = cos−1

−13

5 21

𝜃 ≈ 124.6°

𝑢 = −4ⅈ + 2𝑗 + 𝑘 , 𝑣 = 4ⅈ + 3𝑘

cos𝜃 =
−16 + 0 + 3

5 21

cos𝜃 =
−13

5 21

تحقق من فهمك/ 3مثال 
𝑢,𝑣

𝑢 × 𝑣𝑢 ,𝑣

3A

𝑢 ⋅ 𝑣 =
i 𝑗 𝑘
4 2 −1
5 1 4

𝑢 = 4 , 2 , −1 , 𝑣 = 5 , 1 , 4

 =
2 −1
1 4

i −
4 −1
5 4

𝑗 +
4 2
5 1

𝑘

= 2 4 − −1 i − 4 4 − −1 5 𝑗 + [4 1 − 2 5 ]𝑘

= 9i − 21𝑗 − 6𝑘

= 9,−21,−6

14

𝑢 × 𝑣𝑢 ,𝑣𝑢
× 𝑣𝑢 ,𝑣9,−21,−6 ⋅ 𝑢

= 9,−21,−6 ⋅ 4 , 2 , −1

9,−21,−6 ⋅ 𝑣

= 9 4 + −21 2 + −6 −1

= 36 − 42 + 6

= −6 + 6

= 0 𝑢 × 𝑣 = 0𝑢 × 𝑣𝑢

= 9,−21,−6 ⋅ 5 , 1 , 4

= 9 5 + −21 1 + −6 4

= 45 − 21 − 24

= 24 − 24

= 0 𝑢 × 𝑣 = 0𝑢 × 𝑣𝑢

𝑢 × 𝑣
𝑢 ,𝑣

1-5

–6



تحقق من فهمك/ 3مثال 
𝑢,𝑣

𝑢 × 𝑣𝑢 ,𝑣

3B

𝑢 ⋅ 𝑣 =
i 𝑗 𝑘
−2 −1 −3
5 1 4

𝑢 = −2 ,−1 ,−3 , 𝑣 = 5 , 1 , 4

 =
−1 −3
1 4

i −
−2 −3
5 4

𝑗 +
−2 −1
5 1

𝑘

= −1 4 − −3 1 i − −2 4 − −3 5 𝑗 + [ −2 1 − −1 5 ]𝑘

= −i − 7𝑗 + 3𝑘

= −1,−7 , 3

15

𝑢 × 𝑣𝑢 ,𝑣𝑢
× 𝑣𝑢 ,𝑣−1,−7, 3 ⋅ 𝑢

= −1,−7, 3 ⋅ −2 ,−1 ,−3

−1,−7, 3 ⋅ 𝑣

= −1 −2 + −7 −1 + 3 −3

= 2 + 7 − 9
= 9 − 9

= 0 𝑢 × 𝑣 = 0𝑢 × 𝑣𝑢

= 9,−21,−6 ⋅ 5 , 1 , 4

= −1 5 + −7 1 + 3 4

= −5 − 7 + 12

= −12 + 12

= 0 𝑢 × 𝑣 = 0𝑢 × 𝑣𝑢

𝑢 × 𝑣
𝑢 ,𝑣

4

𝑢،تحقق من فهمك/ 4مثال = −6i − 2𝑗 + 3𝑘 ,
𝑣 = 4i + 3𝑗 + 𝑘

𝑢 ⋅ 𝑣 =
i 𝑗 𝑘
−6 −2 3
4 3 1

 =
−2 3
3 1

i −
−6 3
4 1

𝑗 +
−6 −2
4 3

𝑘

= −2 1 − 3 3 i − −6 1 − 3 4 𝑗 + [ −6 3 − −2 4 ]𝑘

= −11i + 18𝑗 − 10𝑘

𝑢 ∙ 𝑣 = −11 2 + 18 2 + −10 2

= 545 ≈ 23.34

5

تحقق من فهمك/ 5مثال
𝑡 = 2𝑗 − 5𝑘,𝑢 = −6ⅈ − 2𝑗 + 3𝑘,𝑣 = 4ⅈ + 3𝑗 + 𝑘

t ∙ (𝑢 ⋅ 𝑣) =
0 2 −5
−6 −2 3
4 3 1

 =
−2 3
3 1

(0) −
−6 3
4 1

(2) +
−6 −2
4 3

(−5)

= −2 − 9 0 − −6 1 − 3 4 2 + −6 3 − −2 4 −5

= −11 0 − −18 2 + (−18 + 8)(−5)

= 0 + 36 + 50

= 86

1-5
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2 - 1

2 - 2

2 - 3
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تحقق من فهمك/ 1مثال

1AD −1,
𝜋

2

𝜋

2

𝐷

1B𝐸 2.5,240°

240°

𝐷

1CF 4, −
5𝜋

6

-
5𝜋

6

𝐷

تحقق من فهمك/ 2مثال

2A2B R 1.5, −
7𝜋

6

2𝜋 −
7𝜋

6
=

5𝜋

6

𝑅

S −2, −135°

360° − 135° = 225°°

𝑆3.5

2-1

–6
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5,240°

5 , 240° = 5,240° − 360°

5,−120°

5 , 240° = −5,240° − 180°

−5,60°

5 , 240° = −5 , 240° − 3(180°)

(−5,−300°)

−2,
𝜋

6
= −2,

𝜋

6
− 2𝜋

−2,−
11𝜋

6

−2,
𝜋

6
= +2,

𝜋

6
− 𝜋

+2,−
5𝜋

6

−2,
𝜋

6
= +2,

𝜋

6
+ 𝜋

+2,
7𝜋

6

تحقق من فهمك/ 3مثال
2𝜋 ≤ 𝜃 ≤ 2𝜋360° ≤ 𝜃° ≤ 360°

3A3B

تحقق من فهمك/ 4مثال

4A4B

−2,
𝜋

6

𝑟 = 3

3

𝜃 =
2𝜋

3

2-1

18
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تحقق من فهمك/ 5مثال
.  r (8 ,150°),(3 ,65°)

5A5B

3

65°

8 

150°

32 + 82 − 2 3 8 cos 150 − 65

= 8.30 mil

2-1

19

–6



1A

تحقق من فهمك/ 1مثال

1B

1C

−6,120°𝑆 5,
𝜋

3

𝑇 − 3 45°

𝑥 = 𝑟𝑐𝑜𝑠𝜃 , 𝑥 = −6𝑐𝑜𝑠120 , 𝑥 = 3

𝑦 = 𝑟𝑠ⅈ𝑛𝜃 , 𝑦 = −6𝑠ⅈ𝑛120 , 𝑦 = 3 3

(3,3 3) (3,5.20)

𝑥 = 𝑟𝑐𝑜𝑠𝜃 , 𝑥 = 5𝑐𝑜𝑠
𝜋

3
, 𝑥 = 2.5

𝑦 = 𝑟𝑠ⅈ𝑛𝜃 , 𝑦 = 5𝑠ⅈ𝑛
𝜋

3
, 𝑦 = 2.5 3

(2.5, 2.5 3) (2.5, 4.33)

𝑥 = 𝑟𝑐𝑜𝑠𝜃 , 𝑥 = −3𝑐𝑜𝑠45 , 𝑥 =− 3 2
2

𝑦 = 𝑟𝑠ⅈ𝑛𝜃 , 𝑦 = −3𝑠ⅈ𝑛45 , 𝑦 =− 3 2
2

−
3 2

2
, −

3 2

2
(−2.1 , −2.1)

تحقق من فهمك/ 2مثال

2A2B 𝑉 8 10𝑊 −9 ,−4

𝑟 = 𝑥2 + 𝑦2 , 𝑟 = 82 + 102 = 12.8

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

10

8
= 4.04

( 12.8 , 0.90)

𝑟 = 𝑥2 + 𝑦2 , 𝑟 = (−9)2+(−4)2= −9.85

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
+ 180 , 𝜃 = 𝑡𝑎𝑛−1

−4

−9
+ 𝜋 = 6.70

−9.85 , 6.70 ,  9.85 , 3.56

2-2

–6

20

( 12.8, 4.04 )

12.8, tan−1
10

8
+ 𝜋



تحقق من فهمك/  4مثال

4A4B

تحقق من فهمك/ 3مثال

3A

3B

𝑥 = 𝑟𝑐𝑜𝑠𝜃 , 𝑥 = 6𝑐𝑜𝑠125 , 𝑥 =−3.44

𝑦 = 𝑟𝑠ⅈ𝑛𝜃 , 𝑦 = 6𝑠ⅈ𝑛125 , 𝑦 = 4.91

(−3.44 , 4.91)

(−2 ,6)

𝑟 = 𝑥2 + 𝑦2 , 𝑟 = (−2)2+62 = 6.32

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
+ 180 , 𝜃 = 𝑡𝑎𝑛−1

6

−2
+ 180 = 108°

(6.32 , 108°)

:

𝑋2+ 𝑦 − 3 2= 9𝑥2 − 𝑦2 = 1

𝑟𝑐𝑜𝑠𝜃 2 + 𝑟𝑠ⅈ𝑛𝜃 − 3 2 = 9

𝑟2𝑐𝑜𝑠2𝜃 + 𝑟2𝑠ⅈ𝑛2𝜃 − 6𝑟𝑠ⅈ𝑛𝜃 + 9 = 9

𝑟2𝑐𝑜𝑠2𝜃 + 𝑟2𝑠ⅈ𝑛2𝜃 − 6𝑟𝑠ⅈ𝑛𝜃 = 0

𝑟2𝑐𝑜𝑠2𝜃 + 𝑟2𝑠ⅈ𝑛2𝜃 = 6𝑟𝑠ⅈ𝑛𝜃

൯𝑟2(𝑐𝑜𝑠
2
𝜃 + 𝑠ⅈ𝑛2𝜃 = 6𝑟𝑠ⅈ𝑛𝜃

𝑟2 1 = 6𝑟𝑠ⅈ𝑛𝜃

𝑟 = 6𝑠ⅈ𝑛 𝜃

𝑟𝑐𝑜𝑠𝜃 2 − 𝑟𝑠ⅈ𝑛𝜃 2 = 1

𝑟2𝑐𝑜𝑠2𝜃 − 𝑟2𝑠ⅈ𝑛2𝜃 = 1

𝑟2 𝑐𝑜𝑠2𝜃 − 𝑠ⅈ𝑛2𝜃 = 1

𝑟2𝑐𝑜𝑠2𝜃 = 1

𝑟2
𝑐𝑜𝑠2𝜃

𝑐𝑜𝑠2𝜃
=

1

𝑐𝑜𝑠2𝜃

𝑟2 = 𝑠𝑒𝑐 2𝜃

2-2

–6

21



5A

 :تحقق من فهمك/ 5مثال

5B 𝑟 = −3

𝑥2 + 𝑦2 = 9

𝜃 =
𝜋

3

𝑡𝑎𝑛𝜃 = 𝑡𝑎𝑛
𝜋

3
tan 

𝑡𝑎𝑛𝜃 = 3

𝑦

𝑥
= 3

𝑦 = 3𝑥

𝑟 = 3𝑐𝑜𝑠 𝜃 5C

𝑟2 = 3𝑟𝑐𝑜𝑠𝜃 𝑟

𝑥2 + 𝑦2 = 3𝑥

𝑥2 + 𝑦2 − 3𝑥 = 0

2-2

–6

22

𝑥2 + 𝑦2 = 𝑟2 , 𝑟2 = 9



تحقق من فهمك/ 1مثال

: مثل كل مما يأتي في المستوى المركب وأوجد قيمته المطلقة 

1A1B 5 + 2i

𝑧 = 𝑎2 + 𝑏2

𝑧 = 52 + 22

𝑧 = 29

29 ≈ 5.39

𝑧 = 𝑎2 + 𝑏2

−3 + 4i

𝑧 = −3 2 + 42

𝑧 = 25 = 5

تحقق من فهمك/ 2مثال

: مثل كل مما يأتي في المستوى المركب وأوجد قيمته المطلقة 

9 + 7i 2A

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = 92 + 72 = 11.4

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

7

9
= 0.66

11.4 𝑐𝑜𝑠 0.66 + i 𝑠ⅈ𝑛 0.66

−2 − 2i 2B

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = (−2)2+(−2)2= 2.83

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
+𝜋, 𝜃 = 𝑡𝑎𝑛−1

−2

−2
+ 𝜋 = 3.92

2.83 𝑐𝑜𝑠 3.92 + i 𝑠ⅈ𝑛 3.92

–6

2-3

23



3A3B

تحقق من فهمك/ 3مثال

5 𝑐𝑜𝑠
3𝜋

4
+ i 𝑠ⅈ𝑛

3𝜋

4

5 , 3𝜋
4

5 𝑐𝑜𝑠
3𝜋

4
+ i 𝑠ⅈ𝑛

3𝜋

4

5 −
2

2
+ i −

2

2

−
5 2

2
+
5 2

2
i

4 𝑐𝑜𝑠
5𝜋

3
+ i 𝑠ⅈ𝑛

5𝜋

3

4 , 5𝜋3

4 𝑐𝑜𝑠
5𝜋

3
+ i 𝑠ⅈ𝑛

5𝜋

3

4
1

2
+ i −

3

2

= 2 − 2 3i

تحقق من فهمك/  4مثال

4A3 𝑐𝑜𝑠
𝜋

3
+ i 𝑠ⅈ𝑛

𝜋

3
. 5 𝑐𝑜𝑠

𝜋

4
+ i 𝑠ⅈ𝑛

𝜋

4

3 5 𝑐𝑜𝑠
𝜋

3
+
𝜋

4
+ i . 𝑠ⅈ𝑛

𝜋

3
+
𝜋

4

15 𝑐𝑜𝑠
7𝜋

12
+ ⅈ 𝑠ⅈ𝑛

7𝜋

12
,  −3.88 + 14.49ⅈ

2-3

–6

24



تحقق من فهمك/  4مثال

4B6 𝑐𝑜𝑠
3𝜋

4
+ i 𝑠ⅈ𝑛

3𝜋

4
. 2 𝑐𝑜𝑠

2𝜋

3
+ i 𝑠ⅈ𝑛

2𝜋

3

6 2 𝑐𝑜𝑠
3𝜋

4
+
2𝜋

3
+ i . 𝑠ⅈ𝑛

3𝜋

4
+
2𝜋

3

12 𝑐𝑜𝑠
17𝜋

12
+ ⅈ 𝑠ⅈ𝑛

17𝜋

12
, −3.11 − ⅈ11.59

120تحقق من فهمك/ 5مثال

8 + 6ⅈ

120 = 120 + 𝑗 0

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = (120)2+02 = 120

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 =

0

120
= 0

𝑧 = 8 + 6𝑗

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = 82 + 62 = 10

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

6

8
= 0 .64

𝐼 =
120(𝑐𝑜𝑠𝑐𝑜𝑠 0 + 𝑗𝑠ⅈ𝑛𝑠ⅈ𝑛 0 )

10[𝑐𝑜𝑠𝑐𝑜𝑠 0.64 + 𝑗𝑠ⅈ𝑛𝑠ⅈ𝑛 0.64)]

𝐼 = 12[cos(− 0.64) + ⅈ𝑠ⅈ𝑛 (−0.64) ]

𝐼 = 12[0.80 − 𝑗 0.59)

9.6 − 7.1𝑗 𝛺

تحقق من فهمك/ 6مثال

1 + 3i
4 6A

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = 12 + ( 3)
2
= 2

6B

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

3

1
=

𝜋

3

2 𝑐𝑜𝑠
𝜋

3
+ i 𝑠ⅈ𝑛

𝜋

3
3

4

24(𝑐𝑜𝑠
4𝜋

3
+ ⅈ 𝑠ⅈ𝑛

4𝜋

3
)

16(
−1

2
− ⅈ

3

2
)

-8-8 3ⅈ

2 3 − 2i
8

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = (2 3)2+22 = 4

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

−2

2 3
=

−𝜋

6

4 𝑐𝑜𝑠
𝜋

6
− i 𝑠ⅈ𝑛

𝜋

6

8

48(𝑐𝑜𝑠
8𝜋

6
− ⅈ 𝑠ⅈ𝑛

8𝜋

6
)

65536(
−1

2
+ ⅈ

3

2
)

−32768 + 32768 3i

2-3

–6

25

𝐼 = 12[cos 0.64 − ⅈ𝑠ⅈ𝑛 (0.64) ]



تحقق من فهمك/ 7مثال

2 + 2ⅈ 7A

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = 22 + 22 = 2 2

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

2

2
=

𝜋

4

𝑛 = 3 , 𝑘 = 0,1,2

𝑘 = 0

2 2
1

3(𝑐𝑜𝑠
𝜋

4
+2(0)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

𝜋

4
+2(0)𝜋

3
)

2 2
1

3(𝑐𝑜𝑠
𝜋

12
+ ⅈ 𝑠ⅈ𝑛

𝜋

12
)

1.37 + 0.37 ⅈ

𝑘 = 1

2 2
1

3(𝑐𝑜𝑠
4𝜋+2(1)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

4𝜋+2(1)𝜋

3
)

2 2
1

3(𝑐𝑜𝑠
9𝜋

12
+ ⅈ 𝑠ⅈ𝑛

9𝜋

12
)

−1 + ⅈ

𝑘 = 2

2 2
1

3(𝑐𝑜𝑠
4𝜋+2(2)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

4𝜋+2(2)𝜋

3
)

2 2
1

3(𝑐𝑜𝑠
17𝜋

12
+ ⅈ 𝑠ⅈ𝑛

17𝜋

12
)

−0.37 − 1.37 ⅈ

2-3

26

–6



تحقق من فهمك/ 7مثال

8 7B

𝑘 = 0

𝑘 = 1

𝑘 = 2

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = 82 + 02 = 8

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

0

8
= 0

𝑛 = 3 , 𝑘 = 0,1,2

8
1

3(𝑐𝑜𝑠
0+2(0)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

0+2(0)𝜋

3
)

8
1

3(𝑐𝑜𝑠 0 + ⅈ 𝑠ⅈ𝑛 0)

8
1
3 = 2

8
1

3(𝑐𝑜𝑠
0+2(1)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

0+2(1)𝜋

3
)

8
1

3(𝑐𝑜𝑠
2𝜋

3
+ ⅈ 𝑠ⅈ𝑛

2𝜋

3
)

−1 + 3 ⅈ

8
1

3(𝑐𝑜𝑠
0+2(2)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

0+2(2)𝜋

3
)

−1 − 3 ⅈ

2 ,−1 + 3i,−1 − 3i

2-3

–6

27



تحقق من فهمك/ 8مثال

8A

𝑘 = 0

𝑘 = 1

𝑘 = 2

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = 12 + 02 = 1

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

0

1
= 0

𝑛 = 3 , 𝑘 = 0,1,2

1
1

3(𝑐𝑜𝑠 0 + ⅈ 𝑠ⅈ𝑛 0)

1(1 + 0) = 1

1
1

3(𝑐𝑜𝑠
0+2(1)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

0+2(1)𝜋

3
)

1(−
1

2
+ ⅈ

3

2
)

−
1

2
+ i

3

2

1
1

3(𝑐𝑜𝑠
0+2(2)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

0+2(2)𝜋

3
)

1(−
1

2
− ⅈ

3

2
)

−
1

2
− i

3

2

1 , −
1

2
+

3

2
i , −

1

2
−

3

2
i

2-3

–6

28



تحقق من فهمك/ 8مثال

8B

𝑘 = 0

𝑘 = 1

𝑘 = 2

𝑟 = 𝑎2 + 𝑏2 , 𝑟 = 12 + 02 = 1

𝜃 = 𝑡𝑎𝑛−1
𝑦

𝑥
, 𝜃 = 𝑡𝑎𝑛−1

0

1
= 0

𝑛 = 3 , 𝑘 = 0,1,2,3,4,5

1
1
6 𝑐𝑜𝑠

2 0 𝜋

6
+ ⅈ𝑠ⅈ𝑛

2 0 𝜋

6

1
1

6(𝑐𝑜𝑠 0 + ⅈ 𝑠ⅈ𝑛 0)

1
1

6(𝑐𝑜𝑠
0+2(1)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

0+2(1)𝜋

3
)

1(−
1

2
+ ⅈ

3

2
)

−
1

2
+ ⅈ

3

2

1
1

6(𝑐𝑜𝑠
0+2(2)𝜋

3
+ ⅈ 𝑠ⅈ𝑛

0+2(2)𝜋

3
)

1(−
1

2
− ⅈ

3

2
)

−
1

2
− ⅈ

3

2

𝑘 = 3

−1

𝑘 = 4

−
1

2
−

3

2
i

1

2
−

3

2
i

𝑘 = 5

1,
−1

2
+
√3

2
ⅈ , −

1

2
+

3

2
ⅈ , −1,−

1

2
−

3

2
ⅈ ,
1

2
−
√3

2
ⅈ

2-3

–6
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1(1 + 0) = 1



3- 5

3- 2

3- 3

3- 4

3- 1

3- 6

–6

30



31

–6

3-1

تحقق من فهمك/ 1مثال 

1A

1B

تحقق من فهمك/ 2مثال 

2A

2B

2C

تحقق من فهمك/ 3مثال 

تحقق من فهمك/ 4مثال 

380

4
15

15

تحقق من فهمك/ 5مثال 

5



32

–6

3 - 2

 30 20000تحقق من فهمك/ 1مثال 

500

 %324741تحقق من فهمك/ 2مثال 

0.41 – 0.0175 = 0.3925 , 0.41 + 0.0175 = 0.4275

∓
1

𝔫

∓𝔫 = 3247
1

3247

∓ 0.0175

∓1.75 %

2A

2B

42.75 % 39.25%

تحقق من فهمك/ 3مثال 

𝓧 − 𝝁 𝟐𝓧 − 𝝁𝓧

0.16(3)0.4313

5.76(4)2.4334

11.56(2)3.4342

6.76(5)-2.6285

29.16(2)5.4362

2.56(5)-1.6295

0.36(1)-0.6301

12.96(1)-3.6271

21.16(1)-4.6261

1.96(1)1.4321

188765

𝝁 =
القيم مجموع

عددها
=

𝟕𝟔𝟓

𝟐𝟓
= 30.6

𝓸 =
σ𝒌=𝟏
𝓷 𝓧𝒌 − 𝝁 𝟐

𝖓
=

𝟏𝟖𝟖

𝟐𝟓
= 2.74

3A

1



33

–6

3 - 2

تحقق من فهمك/ 3مثال 

3B
70 30 

𝓧 − 𝝁 𝟐𝓧 − 𝝁𝓧

1.44(3)-1.2313

0.64(4)0.8334

3.24(2)1.8342

17.64(5)-4.2285

14.44(2)3.8362

10.24(5)-3.2295

1428.84(1)37.8701

27.07(1)-5.2271

38.44(1)-6.2261

0.04(1)-0.2321

1676805

𝝁 =
القيم مجموع

عددها
=

𝟖𝟎𝟓

𝟐𝟓
= 32.2

𝓸 =
σ𝒌 =𝟏
𝓷 𝓧𝒌 −𝝁

𝟐

𝒏
=

𝟏𝟔𝟕𝟔

𝟐𝟓
=  8.19

3C
5175170168

167170 

𝝁 =
القيم مجموع

عددها
=

𝟏𝟕𝟓+𝟏𝟕𝟎+𝟏𝟔𝟖+𝟏𝟔𝟕+𝟏𝟕𝟎

𝟓
= 170

𝓸 =
σ𝓚=𝟏
𝓷 𝓧𝓚 −𝑿 𝟐

𝒏 −𝟏
=

𝟐𝟓+𝟎+𝟒+𝟗+𝟎

𝟒
=

𝟑𝟖

𝟒
=  3.08



3 - 3

52 

1 13 

13 11 12  

13 

تحقق من فهمك/ 1مثال 

1

BA 𝑷 𝑩 ∕ 𝑨 =
𝑷 𝑨 ∩ 𝑩

𝑷 𝑩

=
𝟒

𝟓𝟐
÷
𝟏𝟐

𝟓𝟐

=
𝟒

𝟓𝟐 ×
𝟓𝟐

𝟏𝟐

=
𝟏

𝟑

𝑷 𝑨 ∩ 𝑩 =
𝟒

𝟓𝟐
𝑷 𝑨 =

𝟏𝟐

𝟓𝟐

,

تحقق من فهمك/ 2مثال 

(w
NW

S160012002800

H8004001200

240016004000

HNW 𝑷 𝑯 ∕ 𝑵𝑾 =
𝑷 𝑯 ∩𝑵𝑾

𝑷 𝑵𝑾

=
𝟒𝟎𝟎

𝟒𝟎𝟎𝟎
÷
𝟏𝟔𝟎𝟎

𝟒𝟎𝟎𝟎

×
𝟒𝟎𝟎𝟎

𝟏𝟔𝟎𝟎

=
𝟏

𝟒

𝑷 𝑯 ∩ 𝑷 =
𝟒𝟎𝟎

𝟒𝟎𝟎𝟎
𝑷 𝑵𝑾 =

𝟏𝟐

𝟓𝟐
,

=
𝟒𝟎𝟎

𝟒𝟎𝟎𝟎

2

34

–6



3 - 3

تحقق من فهمك/ 3مثال 

3

A 2.6 % 2.5 % 8.4 % 7.7 % ABCD

B7223651116

A2692622762371064

2762843123081180

BF 𝑷 𝑩 ∕ 𝑭 =
𝑷 𝑩 ∩ 𝑭

𝑷 𝑭

=
𝟕

𝟏𝟏𝟖𝟎
÷

𝟐𝟕𝟔

𝟏𝟏𝟖𝟎

×
𝟏𝟏𝟖𝟎

𝟐𝟕𝟔

= 𝟎. 𝟎𝟐𝟓

𝑷 𝑩 ∩ 𝑭 =
𝟕

𝟏𝟏𝟖𝟎
𝑷 𝑭 =

𝟐𝟕𝟔

𝟏𝟏𝟖𝟎

,

=
𝟕

𝟏𝟏𝟖𝟎

= 𝟎. 𝟎𝟐𝟓 × 𝟏𝟎𝟎

= 𝟐. 𝟓%

B

35

–6



3 - 4

36

–6

13 11 

4 4 

تحقق من فهمك/ 1مثال 

33𝐶2 = 
3!

1!2!
= 

3. 2!

1! .2 .1 = 3

1111𝐶2 = 
11!

9!2!
= 
11 .10 . 9!

9! .2.1
= 55

𝒮.𝒮 =3𝐶2 11𝐶2 = 3 × 55 = 165

𝒮 + ℱ

14𝐶4 = 
14!

10! 4!
= 
14 .13 .12 .11 . 10!

10! . 4 . 3 . 2 .1
= 1001

11 + 3 2 + 2

𝜌 2 2 = 
𝓢

𝓢+ 𝓕
= 

165

1001
≈ 0.164835

𝒮 + ℱ =

1

400  m 

تحقق من فهمك/ 2مثال 

2

𝒮 =3𝑝3 = 3!

𝒮 + ℱ

𝒮 + ℱ = 8𝑝3 = 𝟖 × 𝟕 × 𝟔 = 𝟑𝟑𝟔

𝒮

𝜌 𝒮 = 
𝓢

𝓢+ 𝓕
= 

𝟔

𝟖×𝟕×𝟔
=

𝟏

𝟓𝟔
= 𝟎. 𝟎𝟏𝟕 ≈ 𝟎. 𝟎𝟐

2 % 

= 3 × 2 × 1 = 6



3 - 4

37

–6

ر

1 6 

3A

تحقق من فهمك/ 3مثال 

2       3       4       5         6       7       8         9     10      11      12

مجموع العددين 

ن 
دي

عد
 ال

ع
مو

ج
 م

ل
ما

حت
ا

4/36

5/36

6/36

3/36

2/36

1/36

3B

7𝜌 7 =  
𝟏

𝟔

3C

𝜌 5 11 = 
𝟏

𝟗
+ 
𝟏

𝟏𝟖
= 
𝟐+𝟏

𝟏𝟖
=

𝟑

𝟏𝟖
=

𝟏

𝟔

115 𝜌

تحقق من فهمك/ 4مثال 

ر

12111098765432X

1\361\181\121\95\361\65\361\91\121\181\36P(X)

12\3611\1810\129\940\367\630\365\94\123\182\36X . P(X)

E(X) = σ𝑿 .𝑷 𝑿 =
𝟐

𝟑𝟔
+

𝟑

𝟏𝟖
+

𝟒

𝟏𝟐
+

𝟓

𝟗
+

𝟑𝟎

𝟑𝟔
+

𝟕

𝟔
+

𝟒𝟎

𝟑𝟔
+

𝟗

𝟗
+

𝟏𝟎

𝟏𝟐
+

𝟏𝟏

𝟏𝟖
+

𝟏𝟐

𝟑𝟔
= 𝟕

4



38

3 - 5

–6

تحقق من فهمك/ 1مثال 

ر

1

3839404142434445قياس الحذاء

68974231التكرار 

38   39   40  41  42   43   44   45

التكرار

1 

9
8
7
6
5
4 
3 
2

تحقق من فهمك/ 2مثال 

34 39 44 4919 24 29

ر

2

P (𝑥 < 49) = 100 − 0.5 % = 99.5%

49

P(𝑥 < 49 ) = 50 + 34 + 13.5 + 2 %
=99.5% 



39

3 - 5

–6

تحقق من فهمك/ 3مثال 

ر

3A

100 

75 10 

80 60 

70 80 90 10040 50 60

60 , 80

= 100 × 68% = 100 ×
68

100
= 68 

3B90 

P (𝑥 < 90) = 100 − 2.5 % = 97.5%

P(𝑥 < 90 ) = 50 + 34 + 13.5 % = 97.5% 

70 80 90 10040 50 60



40

–6

3 - 6

تحقق من فهمك/ 1مثال 

n , p , q 

ر

1A
61%

24%20

𝑋

(1

F S

3

(2

𝜌 = 0.61 q = 0.24

𝜌 q = 0.61 + 0.24 = 0.85 ≠ 1

1B

(1

F S

3

(2

𝜌 =
1

4
q =

3

4

𝜌 q =
1

4
+

3

4
= 1

𝑋 = 0 , 1 , 2 , 3 , ……… , 20

20

𝑋

ر

تحقق من فهمك/ 2مثال

48% 7 

X 

4 

2𝒏 = 𝟕 , 𝝆 = 𝟎. 𝟒𝟖 𝒒 = 𝟏 − 𝟎. 𝟒𝟖 = 𝟎. 𝟓𝟐

𝑝 0 = 7∁0 (0.48)0  (0.52)7 = 0.010 

𝑝 1 = 7∁1 (0.48)1  (0.52)6 = 0.066 

𝑝 2 = 7∁2 (0.48)2  (0.52)5 = 0.148 

𝑝 3 = 7∁3 (0.48)3  (0.52)4 = 0.283 

𝑝 4 = 7∁4 (0.48)4  (0.52)3 = 0.261 

𝑝 6 = 7∁6 (0.48)6  (0.52)1 = 0.145 

𝑝 5 = 7∁5 (0.48)5  (0.52)2 = 0.145 

𝑝 7 = 7∁7 (0.48)7  (0.52)0 = 0.006 

4 𝒑(3) + p(2) + p(1) + p (0) 

P(𝑿 < 𝟒 ) = 𝝆(3) + p(2) + p(1) + p (0)
= 0.283 + 0.148 + 0.066    

= 𝟎. 𝟓𝟒𝟒
= 54.4%

0

0.05

0.1

0.15

0.2

0.25

0.3

0 1 2 3 4 5 6 7



41

–6

3 - 6

تحقق من فهمك/ 3مثال 

ر

ر

تحقق من فهمك/ 4مثال

X2

𝒏 = 𝟕 , 𝝆 = 𝟎. 𝟒𝟖 𝒒 = 𝟏 − 𝟎. 𝟒𝟖 = 𝟎. 𝟓𝟐

𝜇 = 𝑛𝑝 = 7 0.48 = 3.36

𝜎2= 𝑛𝑝q = 7(0.48)(0.52)= 1.747

𝜎= 𝑛 𝑝 𝑞 = 1.747 = 1.322

7 3

32% 

250

65 

87.48072.6 94.865.2 102.257.8

𝒏 = 𝟐𝟓𝟎 , 𝝆 = 𝟎. 𝟑𝟐 𝒒 = 𝟏 − 𝟎. 𝟑𝟐 = 𝟎. 𝟔𝟖

: وحيث أن 
𝑛𝑝 = 250 0.32 = 80 > 5
𝑛𝑝 = 250 0.68 = 170 > 5

𝑛𝑝 = 250 0.32 = 80

𝜎= 𝑛 𝑝 𝑞 = 250 (0.32)(0.68 ≈7.38

P(𝑿 < 𝟔𝟓 )= (2 + 0.5) % = 2.5 % 

2.5 %

4

3



4- 1

4- 2

4- 3

4- 4

4- 5

4- 6

42

–6



تحقق من فهمك/ 1مثال 

lim
𝑥→−3

( 1 − 5𝑥) 1A

𝑦 = 1 − 5𝑥

𝑥 0 − 3 𝟏

𝑦 1 16 − 4

𝑓(𝑥) = 1 − 5𝑥

𝑥−3
𝑓 𝑥16

lim
𝑥→−3−

1 − 5𝑥 = 16 , lim
𝑥→−3+

1 − 5𝑥 = 16

𝑥 − 3. 𝟏 − 3. 𝟎𝟏 − 3. 𝟎𝟎𝟏 − 3 − 𝟐. 𝟗𝟗𝟗 − 𝟐. 𝟗𝟗 − 𝟐. 𝟗

𝑓(𝑥) 16.5 16.05 16.005 15.995 15.95 15.5

⟹ lim
𝑥→−3

1 − 5𝑥 = 16

𝑥−3𝑥−3

𝑓 𝑥16𝑓 𝑥16

𝑥−3
𝑓 𝑥16

4 - 1

43

–6



تحقق من فهمك/ 1مثال 

lim
𝑥→1

( 𝑥2 − 1) 1B

𝑦 = 𝑥2 − 1

𝑥 −2 −1 0 1 2

𝑦 3 0 −1 0 3

𝑓(𝑥) = 𝑥2 − 1

𝑥1
𝑓 𝑥0

lim
𝑥→ 1−

𝑥2 − 1 = 0 , lim
𝑥→ 1+

𝑥2 − 1 = 0

𝑥 𝟎. 𝟗 𝟎. 𝟗𝟗 𝟎. 𝟗𝟗𝟗 𝟏 𝟏. 𝟎𝟎𝟏 𝟏. 𝟎𝟏 𝟏. 𝟏

𝑓(𝑥) −0.19 −0.019 −0.0019 0.0012 0.012 0.12

⟹ lim
𝑥→ 1

𝑥2 − 1 = 0

𝑥1𝑥1

𝑓 𝑥0𝑓 𝑥0

𝑥1
𝑓 𝑥0 

−
𝑏

2𝑎
,𝑓 −

𝑏

2𝑎

= −
0

2(1)
, 𝑓 −

0

2(1)
= ( 0 ,−1 )

4 - 1

44

–6

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0



تحقق من فهمك/ 2مثال 

lim
𝑥→−2

𝑥 + 2

𝑥2 − 4
2A

𝑥 −3 −2 1 2 3

𝑦 −0.2 −0.25 −1 غيرمعرفة 1

𝑥−2𝑓 𝑥
−0.25

lim
𝑥→ −2−

𝑥 + 2

𝑥2 − 4
= −0.25 , lim

𝑥→ −2+

𝑥 + 2

𝑥2 − 4
= −0.25

𝑥 −𝟐. 𝟏 −𝟐. 𝟎𝟏 −𝟐. 𝟎𝟎𝟏 −𝟐 −𝟏. 𝟗𝟗𝟗 −𝟏. 𝟗𝟗 −𝟏. 𝟗

𝑓(𝑥) −0.243 −0.249 −0.2499 −0.25006 −0.2506 −0.2564

⟹ lim
𝑥→ −2

𝑥 + 2

𝑥2 − 4
= −0.25

𝑥−2𝑥−2

𝑓 𝑥−0.25𝑓 𝑥−0.25

𝑥−2
𝑓 𝑥−0.25

𝑦 =
𝑥 + 2

𝑥2 − 4
=

𝑥 + 2

(𝑥 + 2)(𝑥 − 2)
=

1

𝑥 − 2

𝑦 =
𝑥 + 2

𝑥2 − 4

𝑥 = −2

𝑥 = 2

𝑦 = 0

مجال الدالة  = 𝑅 − {−2 , 2}

𝑓(𝑥) =
𝑥 + 2

𝑥2 − 4

–6

45

4 - 1



تحقق من فهمك/ 2مثال 

lim
𝑥→5

𝑥2 − 4𝑥 − 5

𝑥 − 5

2B

𝑥 0 5 6

𝑦 1 6 7

𝑓 𝑥 = 𝑥 + 1

𝑥5𝑓 𝑥
6

lim
𝑥→ 5 −

𝑥2 − 4𝑥 − 5

𝑥 − 5
= 6 , lim

𝑥→ 5+

𝑥2 − 4𝑥 − 5

𝑥 − 5
= 6

𝑥 𝟒. 𝟗 𝟒. 𝟗𝟗 𝟒. 𝟗𝟗𝟗 𝟓 𝟓. 𝟎𝟎𝟏 𝟓. 𝟎𝟏 𝟓. 𝟏

𝑓(𝑥) 5.9 5.99 5.999 6.001 6.01 6.1

⟹ lim
𝑥→ 5

𝑥2 − 4𝑥 − 5

𝑥 − 5
= 6

𝑥5𝑥5

𝑓 𝑥6𝑓 𝑥6

𝑥5
𝑓 𝑥6

𝑦 =
𝑥2 − 4𝑥 − 5

𝑥 − 5

𝑥 = 5

𝑦 =
𝑥2 − 4𝑥 − 5

𝑥 − 5
=
(𝑥 − 5)(𝑥 + 1)

𝑥 − 5
= 𝑥 + 1

𝑦 = 𝑥 + 1

= 𝑅 − {5}

4 - 1

–6

46



تحقق من فهمك/ 3مثال 

3Alim
𝑥→ 1−

𝑓(𝑥) , lim
𝑥→ 1+

𝑓(𝑥) , lim
𝑥→1

𝑓(𝑥)

𝑓 𝑥 = ቊ𝑥
3 + 2

2𝑥 + 1

𝑥 < 1
𝑥 ≥ 1

lim
𝑥→ 1 −

𝑓(𝑥) = lim
𝑥→ 1 −

( 𝑥3+2) = 3

⟹ lim
𝑥→ 1

𝑓 𝑥 = 3

lim
𝑥→ 1 +

𝑓(𝑥) = lim
𝑥→ 1 +

( 2𝑥 + 1) = 3

3B
lim

𝑥→ −2−
𝑔(𝑥) , lim

𝑥→ −2+
𝑔(𝑥) , lim

𝑥→ −2
𝑔(𝑥)

𝑔 𝑥 = ቊ
−0.5𝑥 + 2

−𝑥2
𝑥 < −2
𝑥 ≥ −2

lim
𝑥→ −2 −

𝑔(𝑥) = lim
𝑥→ −2 −

(− 0.5𝑥 + 2) = 3

⟹ lim
𝑥→ −2

𝑔 𝑥

lim
𝑥→ −2 +

𝑔(𝑥) = lim
𝑥→ −2 +

− 𝑥2 = −4

4 - 1

47

–6



تحقق من فهمك/ 4مثال 

lim
𝑥→3

𝑥2 − 4

𝑥 − 3

4A

𝑥 −2 1 3 5 8

𝑦 0 1.5 غيرمعرفة 10.5 12

lim
𝑥→ 3 −

𝑥2 − 4

𝑥 − 3
= −∞

𝑥 𝟐. 𝟗 𝟐. 𝟗𝟗 𝟐. 𝟗𝟗𝟗 𝟑 𝟑. 𝟎𝟎𝟏 𝟑. 𝟎𝟏 𝟑. 𝟏

𝑓(𝑥) −44.1 −494.01 −4994.001 5006.001 506. 01 56. 1

⟹ lim
𝑥→ 3

𝑥2 − 4

𝑥 − 3

𝑥3𝑥3

𝑓 𝑥∞𝑓 𝑥−∞

𝑥3
𝑓 𝑥

𝑥 = 3

𝐷𝑓 = 𝑅 − {3}

𝑥3
𝑓 𝑥

𝑥3
𝑓 𝑥

3

lim
𝑥 →3+

𝑥2 − 4

𝑥 − 3
= ∞

48

–6

4 - 1



تحقق من فهمك/ 4مثال 

lim
𝑥→0

−
2

𝑥4
4B

𝑥 −2 −1 0 1 2

𝑦
−
1

8

−2 غيرمعرفة −2
−
1

8

lim
𝑥→ 0 −

−
2

𝑥4
= −∞

𝑥 −𝟎. 𝟏 −𝟎. 𝟎𝟏 −𝟎. 𝟎𝟎𝟏 𝟎 𝟎. 𝟎𝟎𝟏 𝟎. 𝟎𝟏 𝟎. 𝟏

𝑓(𝑥) −20000 −200000000 −2 × 1012 −2 × 1012 −200000000 −20000

⟹ lim
𝑥→ 0

−
2

𝑥4
= −∞

𝑥0𝑥0

𝑓 𝑥−∞𝑓 𝑥−∞

𝑥0
𝑓 𝑥

𝑥 = 0

= 𝑅 − {0}

𝑥0
𝑓 𝑥

𝑥0
𝑓 𝑥

0

lim
𝑥→ 0+

−
2

𝑥4
= −∞

4 - 1

–6

49



تحقق من فهمك/ 5مثال 

lim
𝑥→0

sin
1

𝑥 5A

𝑥0

𝑓 𝑥−11

⟹ lim
𝑥→ 0

sin
1

𝑥

lim
𝑥→0

𝑥2sin 𝑥 5B

𝑥0
𝑓 𝑥0

lim
𝑥→0−

𝑥2sin 𝑥 = 0 , lim
𝑥→0+

𝑥2sin 𝑥 = 0

⟹ lim
𝑥→0

𝑥2sin 𝑥 = 0

–6

50

4 - 1



تحقق من فهمك/ 6مثال 

lim
𝑥→∞

1

𝑥4
− 3 6A

𝑥 −2 −1 0 1 2

𝑦 −2.99 −2 غيرمعرفة −2 −2.99

lim
𝑥→ ∞

1

𝑥4
− 3 = −3

𝑥 𝟏𝟎 𝟏𝟎𝟎 𝟏𝟎𝟎𝟎 𝟏𝟎𝟎𝟎𝟎 𝟏𝟎𝟎𝟎𝟎𝟎

𝑓(𝑥) −2.9999 −2.99999999 ≈ −3 ≈ −3 ≈ −3

𝑥∞

𝑓 𝑥−3

𝑥𝑓 𝑥
−3

𝑥 = 0

= 𝑅 − {0}

𝑥𝑓 𝑥
−3

𝑦 = − 3

4 - 1

51

–6



تحقق من فهمك/ 6مثال 

lim
𝑥→−∞

5𝑥 6B

𝑥 −1 0 1

𝑦 1

5

1 5

lim
𝑥→ −∞

5𝑥 = 0

𝑥 −𝟏𝟎𝟎𝟎 −𝟏𝟎𝟎 −𝟏𝟎

𝑓(𝑥) ≈ 0 1.268 × 10−70 1.024 × 10−7

𝑥𝑓 𝑥
0

𝑦 = 0

𝑥
𝑓 𝑥0

𝑥−∞

lim
𝑥→∞

sin 𝑥 6C

𝑥
𝑓 𝑥−

⟹ lim
𝑥→ ∞

sin 𝑥

4 - 1

52

–6



تحقق من فهمك/ 7مثال 

7A

lim
𝑡→∞

𝑉(𝑡)

𝑡 𝑉 𝑡 = 165 sin 120𝜋𝑡

𝑡𝑉(𝑡)
−165165

⟹ lim
𝑡→ ∞

𝑉(𝑡)

−165165

7B

𝑡𝑃(𝑡)
230

𝑡𝑃 𝑡 =
230

1 + 56.5(2.7)−0.37𝑡

lim
𝑡→∞

𝑃(𝑡)

⟹ lim
𝑡→ ∞

𝑃 𝑡 = 230

230

–6

4 - 1

53



تحقق من فهمك/ 1مثال 

1A

1B

1C

2A

تحقق من فهمك/ 2مثال 

2B

lim
𝑥→−5

𝑥 + 1

𝑥2 + 3
=

lim
𝑥→4

𝑥3 − 3𝑥2 − 5𝑥 + 7 = (4)3−3 4 2 − 5 4 + 7

= 64 − 48 − 20 + 7 = 3

lim
𝑥→−1

𝑥 + 3 = lim
𝑥→−1

𝑥 + lim
𝑥→−1

3 = −1 + 3 = 2

lim
𝑥→2

𝑥 − 3

2𝑥2 − 𝑥 − 15
=

lim
𝑥→2

𝑥 − lim
𝑥→2

3

ቁ2(lim
𝑥→2

𝑥
2
− lim

𝑥→2
𝑥 − lim

𝑥→2
15

=
2 − 3

2 2 2 − 2 − 15
=
− 1

− 9
=
1

9

lim
𝑥→2

−𝑥3 + 4 = − lim
𝑥→2

𝑥
3
+ lim

𝑥→2
4

= − 2 3+ 4 = − 8 + 4 = − 4

−5 + 1

−5 2 + 3
=
− 4

28
=
−1

7

2C

2D

𝑥 = 2

lim
𝑥→−8

𝑥 + 6 = −8 + 6 = −2 < 0

lim
𝑥→2

−𝑥3 + 4

lim
𝑥→2

𝑥 − 3

2𝑥2 − 𝑥 − 15

lim
𝑥→−1

𝑥 + 3

lim
𝑥→4

𝑥3 − 3𝑥2 − 5𝑥 + 7

lim
𝑥→−5

𝑥 + 1

𝑥2 + 3

lim
𝑥→−8

𝑥 + 6

lim
𝑥→2

𝑥3 − 8

x − 2

4 - 2

–6

54



تحقق من فهمك/ 3مثال 

3A

lim
𝑥→−2

𝑥3 − 3𝑥2 − 4𝑥 + 12

𝑥 + 2
=
0

0

lim
𝑥→−2

𝑥3 − 3𝑥2 − 4𝑥 + 12

𝑥 + 2

1          -3         -4       12          -2  

-2         10      - 12         

1           -5         6         0 

= 𝑥2 −5𝑥 + 6

lim
𝑥→−2

𝑥3 − 3𝑥2 − 4𝑥 + 12

𝑥 + 2
= lim

𝑥→−2

𝑥2 − 5𝑥 + 6 𝑥 + 2

𝑥 + 2
= lim

𝑥→−2
𝑥2 − 5𝑥 + 6

lim
𝑥→−2

𝑥3 − 3𝑥2 − 4𝑥 + 12

𝑥 + 2
= lim

𝑥→−2

(𝑥3−3𝑥2) + (−4𝑥 + 12)

𝑥 + 2

= lim
𝑥→−2

𝑥2(𝑥 − 3) − 4(𝑥 − 3)

𝑥 + 2

= lim
𝑥→−2

(𝑥2 − 4)(𝑥 − 3)

𝑥 + 2

= lim
𝑥→−2

(𝑥 + 2)(𝑥 − 2)(𝑥 − 3)

𝑥 + 2

= lim
𝑥→−2

𝑥 − 2 (𝑥 − 3)

= (−2 − 2)(−2 − 3) = (−4)(−5) = 20

4 - 2

55

–6

= −2 2 −5 −2 + 6

= 20



تحقق من فهمك/ 3مثال 

3B

lim
𝑥→6

𝑥2 − 7𝑥 + 6

3𝑥2 − 11𝑥 − 42
=
0

0

lim
𝑥→6

𝑥2 − 7𝑥 + 6

3𝑥2 − 11𝑥 − 42

lim
𝑥→6

𝑥2 − 7𝑥 + 6

3𝑥2 − 11𝑥 − 42
= lim

𝑥→6

(𝑥 − 1)(𝑥 − 6)

(3𝑥 + 7)(𝑥 − 6)

= lim
𝑥→6

(𝑥 − 1)

3𝑥 + 7

=
(6 − 1)

3(6) + 7
=

5

25
=
1

5

تحقق من فهمك/ 4مثال 

4Alim
𝑥→25

𝑥 − 25

𝑥 − 5

lim
𝑥→25

𝑥 − 25

𝑥 − 5
=
0

0

lim
𝑥→25

𝑥 − 25

𝑥 − 5
= lim

𝑥→25

𝑥 − 25

𝑥 − 5
×

𝑥 + 5

𝑥 + 5

= lim
𝑥→25

𝑥 − 25 𝑥 + 5

𝑥 − 25
= lim

𝑥→25
𝑥 + 5 = 25 + 5 = 10

4B
lim
𝑥→0

2 − 𝑥 + 4

𝑥

lim
𝑥→0

2 − 𝑥 + 4

𝑥
=
0

0

lim
𝑥→0

2 − 𝑥 + 4

𝑥
= lim

𝑥→0

2 − 𝑥 + 4

𝑥
×
2 + 𝑥 + 4

2 + 𝑥 + 4

= lim
𝑥→0

4 − 𝑥 + 4

𝑥 2 + 𝑥 + 4
= lim

𝑥→0

4 − 𝑥 − 4

𝑥 2 + 𝑥 + 4

= lim
𝑥→0

−1

2 + 𝑥 + 4
=

−1

2 + 0 + 4
= −

1

4

4 - 2

56

–6



تحقق من فهمك/ 5مثال 

5A

تحقق من فهمك/ 6مثال 

6A

6B

lim
𝑥→∞

−𝑥3 − 4𝑥2 + 9

lim
𝑥→∞

−𝑥3 − 4𝑥2 + 9 = lim
𝑥→∞

−𝑥3

= (−∞)3= −∞

5Blim
𝑥→−∞

4𝑥6 + 3𝑥5 − 𝑥

lim
𝑥→−∞

4𝑥6 + 3𝑥5 − 𝑥 = 4 lim
𝑥→−∞

𝑥6

= 4 −∞ 6 = 4 ∞ = ∞

5Clim
𝑥→−∞

2𝑥 − 6𝑥2 + 4𝑥5

lim
𝑥→−∞

2𝑥 − 6𝑥2 + 4𝑥5 = 4 lim
𝑥→−∞

𝑥 5

= 4 −∞ 5 = −∞

lim
𝑥→−∞

5

𝑥 − 10

lim
𝑥→−∞

5

𝑥 − 10
= lim

𝑥→−∞

5
𝑥

𝑥
𝑥 −

10
𝑥

= lim
𝑥→−∞

5
𝑥

1 −
10
𝑥

=
0

1 − 0
= 0

lim
𝑥→∞

−3𝑥2 + 7

5𝑥 + 1

lim
𝑥→∞

−3𝑥2 + 7

5𝑥 + 1
= lim

𝑥→−∞

−3𝑥2

𝑥2
+

7
𝑥2

5𝑥
𝑥2

−
1
𝑥2

= lim
𝑥→−∞

−3 +
7
𝑥2

5
𝑥 −

1
𝑥2

=
−3 + 0

0 − 0
= −∞

6Clim
𝑥→∞

7𝑥3 − 3𝑥2 + 1

2𝑥3 + 4𝑥

lim
𝑥→∞

7𝑥3 − 3𝑥2 + 1

2𝑥3 + 4𝑥
= lim

𝑥→∞

7𝑥3

𝑥3
−
3𝑥2

𝑥3
+

1
𝑥3

2𝑥3

𝑥3
−
4𝑥
𝑥3

= lim
𝑥→∞

7 −
3
𝑥 +

1
𝑥3

2 −
4
𝑥2

=
7 − 0 + 0

2 − 0
=
7

2
= 3.5

4 - 2

57

–6



تحقق من فهمك/ 7مثال 

7A

7B

4

12 + 1
= 2

4

22 + 1
=
4

5
4

32 + 1
=
2

5

4

42 + 1
=

4

17
4

52 + 1
=

4

26

2 , 0.8 , 0.4 , 0.2 ,0.1

lim
𝑛→∞

4

𝑛2 + 1

lim
𝑛→∞

4

𝑛2 + 1
= lim

𝑛→∞

4
𝑛2

𝑛2

𝑛2
+

1
𝑛2

= lim
𝑛→∞

4
𝑛2

1 +
1
𝑛2

=
0

1 + 0
= 0

2 1 3

3 1 + 8
=

2

11

2 2 3

3 2 + 8
=
8

7
2 3 3

3 3 + 8
=
54

17

2 4 3

3 4 + 8
=
32

5
2 5 3

3 5 + 8
=
250

23

0.18 , 1.14 , 3.18 , 6.4 ,10.9

lim
𝑛→∞

2𝑛3

3𝑛 + 8

lim
𝑛→∞

2𝑛3

3𝑛 + 8
= lim

𝑛→∞

2𝑛3

𝑛3

3𝑛
𝑛3

+
8
𝑛3

= lim
𝑛→∞

2

3
𝑛2

+
8
𝑛3

=
2

0 + 0
= ∞

4 - 2

58

–6



تحقق من فهمك/ 7مثال 

7Clim
𝑛→∞

9

𝑛3
𝑛 𝑛 + 1 2𝑛 + 1

6

lim
𝑛→∞

9

𝑛3
𝑛 𝑛 + 1 2𝑛 + 1

6
= lim

𝑛→∞

9

𝑛3
𝑛(2𝑛2 + 3𝑛 + 1

6
=

2

2 2 2 2

22

2

18 27 9

18 27 9
lim( ) lim( )

66→ →

+ +
+ +

= =
n n

n n

n n n n n

nn

n

2

27 9
18

18 0 0
lim( ) 3

6 6→

+ +
+ +

= = =
n

n n

4 - 2

59

–6



تحقق من فهمك/ 1مثال 

1A𝑦 = 𝑥2 , ( 3 , 9 )

2 2

0 0

2 2 2

0

2

0

0

0

( ) ( ) ( )
lim lim

2
lim

2
lim

(2 )
lim

lim(2 ) (2 0) 2

→ →

→

→

→

→

+ − + −
=

+ + −
=

+
=

+
=

= + = + =

h h

h

h

h

h

f x h f x x h x

h h

x xh h x

h

xh h

h

h x h

h

x h x x

3 , 92 3 = 6

1B𝑦 = 𝑥2 + 4 , ( −2 , 8)

lim
ℎ→0

𝑓 𝑥 + ℎ − 𝑓(𝑥)

ℎ
=lim
ℎ→0

𝑥 + ℎ 2 + 4 − [𝑥2 + 4]

ℎ

= lim
ℎ→0

𝑥2 + 2𝑥ℎ + ℎ2 + 4 − [𝑥2 + 4]

ℎ

= lim
ℎ→0

𝑥2 + 2𝑥ℎ + ℎ2 + 4 − 𝑥2 − 4

ℎ

= lim
ℎ→0

2𝑥ℎ + ℎ2

ℎ

= lim
ℎ→0

ℎ(2𝑥 + ℎ)

ℎ

= lim
ℎ→0

2𝑥 + ℎ = 2𝑥 + 0 = 2𝑥

(−2 ,8)2 −2 = −4

4 - 3

60

–6



𝑦 = 𝑥2 − 4𝑥 + 2

2𝑥 − 4

2B𝑦 = 𝑥3

lim
ℎ→0

𝑓 𝑥 + ℎ − 𝑓(𝑥)

ℎ
=lim
ℎ→0

𝑥 + ℎ 2 − 4(𝑥 + ℎ) + 2 − [𝑥2 − 4𝑥 + 2]

ℎ

= lim
ℎ→0

𝑥2 + 2𝑥ℎ + ℎ2 − 4𝑥 − 4ℎ + 2 − [𝑥2 − 4𝑥 + 2]

ℎ

= lim
ℎ→0

𝑥3+3𝑥2ℎ + 3𝑥 ℎ2 + ℎ3 − 𝑥3

ℎ

= lim
ℎ→0

3𝑥2ℎ + 3𝑥 ℎ2 + ℎ3

ℎ

= lim
ℎ→0

ℎ(2𝑥 + ℎ − 4)

ℎ

= lim
ℎ→0

2𝑥 + ℎ − 4 = 2𝑥 + 0 − 4 = 2𝑥 − 4

3𝑥2

lim
ℎ→0

𝑓 𝑥 + ℎ − 𝑓(𝑥)

ℎ
= lim

ℎ→0

𝑥 + ℎ 3 − 𝑥3

ℎ

= lim
ℎ→0

𝑥2 + 2𝑥ℎ + ℎ2 − 4𝑥 − 4ℎ + 2 − 𝑥2 + 4𝑥 − 2

ℎ

= lim
ℎ→0

2𝑥ℎ + ℎ2 − 4ℎ

ℎ

= lim
ℎ→0

ℎ( 3𝑥2 + 3𝑥 ℎ + ℎ2)

ℎ

= lim
ℎ→0

(3𝑥2 + 3𝑥 ℎ + ℎ2)

= 3𝑥2 + 3𝑥 0 + 0 2 = 3𝑥2

تحقق من فهمك/ 2مثال 

2A

4 - 3

–6

61



تحقق من فهمك/ 3مثال 

ℎ 𝑡 = 5 + 65𝑡 − 16 𝑡2𝑡
𝑡 = 2𝑠 , 𝑡 = 1𝑠

𝑣𝑎𝑣𝑔 =
ℎ 𝑏 − ℎ(𝑎)

𝑏 − 𝑎
=
ℎ 2 − ℎ(1)

2 − 1
=
71 − 54

1
= 17 𝑓𝑡/𝑠

ℎ 𝑡 = 5 + 65𝑡 − 16 𝑡2

𝑎 = 1

ℎ 1 = 5 + 65(1) − 16 (1)2 = 54

ℎ 𝑡 = 5 + 65𝑡 − 16 𝑡2

𝑏 = 2

ℎ 2 = 5 + 65(2) − 16 (2)2 = 71

17 𝑓𝑡/𝑠

تحقق من فهمك/ 4مثال 

1400 𝑓𝑡ℎ 𝑡 = 1400 − 16 𝑡2

𝑡

7𝑠 𝑣(𝑡)

𝑣 𝑡 = lim
ℎ→0

ℎ 𝑡 + ℎ − ℎ(𝑡)

ℎ
⟹ 𝑣 7 = lim

ℎ→0

ℎ 7 + ℎ − ℎ(7)

ℎ

𝑣 7 = lim
ℎ→0

1400 − 16 7 + ℎ 2 − [1400 − 16(7)2]

ℎ

= lim
ℎ→0

1400 − 16(49 + 14ℎ + ℎ2 − [1400 − 784]

ℎ

= lim
ℎ→0

1400 − 784 − 224ℎ − 16 ℎ2 − 1400 + 784

ℎ

= lim
ℎ→0

−227 ℎ − 16 ℎ2

ℎ

= lim
ℎ→0

ℎ(−224 − 16 ℎ)

ℎ

= lim
ℎ→0

−224 − 16ℎ = −224 − 16 0 = −224

7𝑠224 𝑓𝑡/𝑠

4 - 3

3

4

62

–6



تحقق من فهمك/   5مثال  

ℎ 𝑡 = 90 𝑡 − 16 𝑡2𝑡

𝑣(𝑡)

𝑣 𝑡 = lim
ℎ→0

ℎ 𝑡 + ℎ − ℎ(𝑡)

ℎ
= lim

ℎ→0

90 𝑡 + ℎ − 16 𝑡 + ℎ 2 − [90 𝑡 − 16 𝑡2]

ℎ

= lim
ℎ→0

90 𝑡 + 90 ℎ − 16(𝑡2 + 2𝑡 ℎ + ℎ2 − [90 𝑡 − 16 𝑡2]

ℎ

= lim
ℎ→0

90𝑡 + 90ℎ − 16 𝑡2 − 32𝑡ℎ − 16 ℎ2 − 90 𝑡 + 16 𝑡2

ℎ

= lim
ℎ→0

90ℎ − 32 𝑡ℎ − 16 ℎ2

ℎ

= lim
ℎ→0

ℎ(90 − 32 𝑡 − 16 ℎ)

ℎ

= lim
ℎ→0

90 − 32 𝑡 − 16ℎ = 90 − 32 𝑡 − 16 0 = 90 − 32 𝑡

𝑣 𝑡 = 90 − 32 𝑡

4 - 3

5

63

–6



تحقق من فهمك/ 1مثال 
𝑓(𝑥)

𝑥

1A

ሗ𝑓 𝑥 = lim
ℎ→0

𝑓 𝑥 + ℎ − 𝑓(𝑥)

ℎ
= lim

ℎ→0

6 𝑥 + ℎ 2 + 7 − [6𝑥2 + 7]

ℎ

= lim
ℎ→0

6(𝑥2 + 2𝑥ℎ + ℎ2) + 7 − [6𝑥2 + 7]

ℎ

= lim
ℎ→0

ℎ(12𝑥 + 6ℎ)

ℎ

= lim
ℎ→0

12𝑥 + 6ℎ = 12𝑥 + 6(0) = 12𝑥

= lim
ℎ→0

6𝑥2 + 12𝑥ℎ + 6 ℎ2 + 7 − 6𝑥2 − 7

ℎ

= lim
ℎ→0

12𝑥ℎ + 6ℎ2

ℎ

𝑓 𝑥 = 6𝑥2 + 7 , 𝑥 = 2 , 5

ሗ𝑓 𝑥 = 12𝑥 𝑓(𝑥)

𝑥 = 2 ,5
ሗ𝑓 𝑥 = 12𝑥ሗ𝑓 𝑥 = 12𝑥

ሗ𝑓 2 = 12 2 = 24
ሗ𝑓 5 = 12 5 = 60

4 - 4

–6

64



1B

ሗ𝑓 𝑥 = lim
ℎ→0

𝑓 𝑥 + ℎ − 𝑓(𝑥)

ℎ
=

= lim
ℎ→0

−5(𝑥2 + 2𝑥ℎ + ℎ2) + 2 𝑥 + ℎ − 12 − [−5𝑥2 + 2𝑥 − 12]

ℎ

= lim
ℎ→0

ℎ(−10𝑥 + 5ℎ + 2)

ℎ

= lim
ℎ→0

−10𝑥 + 5ℎ + 2 = −10𝑥 + 5 0 + 2 = −10𝑥 + 2

= lim
ℎ→0

−5𝑥2 − 10𝑥ℎ − 5 ℎ2 + 2𝑥 + 2ℎ − 12 + 5𝑥2 − 2𝑥 + 12

ℎ

= lim
ℎ→0

−10𝑥ℎ − 5ℎ2 + 2ℎ

ℎ

𝑓 𝑥 = −5𝑥2 + 2𝑥 − 12 , 𝑥 = 1 , 4

ሗ𝑓 𝑥 = −10𝑥 + 2 𝑓(𝑥)

𝑥 = 1 ,4

ሗ𝑓 𝑥 = −10𝑥 + 2ሗ𝑓 𝑥 = −10𝑥 + 2

ሗ𝑓 1 = −10 1 + 2 = −8

= lim
ℎ→0

−5 𝑥 + ℎ 2 + 2 𝑥 + ℎ − 12 − [−5𝑥2 + 2𝑥 − 12]

ℎ

ሗ𝑓 4 = −10 4 + 2 = −38

4 - 4

تحقق من فهمك/ 1مثال 
𝑓(𝑥)

𝑥

65

–6



تحقق من فهمك/ 2مثال 

2A𝑗 𝑥 = 𝑥4

ư𝑗 𝑥 = 4 𝑥4−1 = 4 𝑥3

2B𝑘 𝑥 = 𝑥3

ሗ𝑘 𝑥 =
3

2
𝑥
3
2
−1 =

3

2
𝑥
1
2 =

3

2
𝑥

2C𝑚 𝑥 =
1

𝑥4

ư𝑚 𝑥 = − 4 𝑥−4−1= − 4 𝑥−5 = −
4

𝑥5

𝑘 𝑥 = 𝑥
3
2

=
×2

ሗ𝑘 𝑥 =
3𝑥3−1

2 𝑥3
=
3𝑥2

2𝑥
3
2

=
3

2
𝑥2−

3
2

=
3

2
𝑥
1
2 =

3

2
𝑥

𝑚 𝑥 = 𝑥−4=
− ×

ư𝑚 𝑥 =
− 1 × 4 𝑥4−1

(𝑥4)2
= −

4 𝑥3

𝑥8
= −

4

𝑥5

تحقق من فهمك/ 3مثال 

3A𝑓 𝑥 = 2𝑥5 − 𝑥3 − 102

ሗ𝑓 𝑥 = 2 × 5 𝑥5−1 − 3 𝑥3−1 − 0 = 10 𝑥4 − 3𝑥2

3B𝑔 𝑥 = 3𝑥4(𝑥 + 2)

2Cℎ 𝑥 =
4𝑥4 − 3𝑥2 + 5𝑥

𝑥

ሗℎ 𝑥 = 4 × 3 𝑥3−1−3 1 + 0 = 12 𝑥2 − 3

𝑔 𝑥 = 3𝑥5 + 6 𝑥4

ư𝑔 𝑥 = 3 × 5 𝑥5−1 + 6 × 4 𝑥4−1 = 15 𝑥4 + 24𝑥3

ℎ 𝑥 =
4𝑥4

𝑥
−
3𝑥2

𝑥
+
5𝑥

𝑥
= 4𝑥3 − 3𝑥 + 5

4 - 4
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تحقق من فهمك/ 4مثال 

تحقق من فهمك/ 5مثال 

ሗℎ 𝑥 = 40 𝑡 − 160

ℎ 𝑡 = 55 𝑡 − 16 𝑡2𝑡

ℎ 𝑡 = 55 𝑡 − 16 𝑡2

ሗℎ 𝑡 = 55 1 − 16 × 2 𝑡

ሗℎ(𝑡)

ℎ 𝑡 = 20 𝑡2−160𝑡 + 330

𝑡[ 0 , 6 ]

ሗℎ 𝑥 = 0 ⟹ 40 𝑡 − 160 = 0

ሗℎ 𝑡 = 0

⟹ 40 𝑡 = 160

⟹ 𝑡 = 4 ∈ [ 0 , 6 ]

𝑡 = 4

ℎ 𝑡 = 20 𝑡2−160𝑡 + 330

ℎ 4 = 20 (4)2−160 4 + 330 = 10

ℎ 0 = 20 (0)2−160 0 + 330 = 330

ℎ 6 = 20 (6)2−160 6 + 330 = 90

330 𝑡 = 0

10𝑡 = 4

4 - 4

4

5

–6

67

ሗℎ 𝑡 = 55 − 32 𝑡

𝑣 𝑡 = 55 − 32 𝑡



تحقق من فهمك/ 6مثال 

6Aℎ 𝑥 = ( 𝑥5 + 13𝑥2)(7𝑥3 − 5𝑥2 + 18)

ሗℎ 𝑥 = 5𝑥4 + 26𝑥 7𝑥3 − 5𝑥2 + 18 + ( 𝑥5 + 13𝑥2)(21 𝑥2 − 10𝑥)

6B

ሗℎ 𝑥 = 35𝑥7 − 25𝑥6 + 90 𝑥4 + 182𝑥4 − 130𝑥3 + 468𝑥 +21 𝑥7 − 10𝑥6 + 273𝑥4 − 130 𝑥3

ሗℎ 𝑥 = 56𝑥7 − 35𝑥6 + 545 𝑥4 − 260𝑥3 + 468𝑥

ℎ 𝑥 = 7𝑥8 − 5𝑥7 + 18𝑥5 + 91 𝑥5 − 65𝑥4 + 234 𝑥2

ℎ 𝑥 = ( 𝑥5 + 13𝑥2)(7𝑥3 − 5𝑥2 + 18)

ℎ 𝑥 = 7𝑥8 − 5𝑥7 + 109𝑥5 − 65𝑥4 + 234 𝑥2

ሗℎ 𝑥 = 56𝑥7 − 35𝑥6 + 545 𝑥4 − 260𝑥3 + 468𝑥

ሗℎ 𝑥 = 2𝑥 + 3𝑥2 + 1 8𝑥2 + 3 + ( 𝑥2 + 𝑥3 + 𝑥 )(16𝑥)

ሗℎ 𝑥 = 16𝑥3 + 6𝑥 + 24 𝑥4 + 9𝑥2 + 8𝑥2 + 3 + 16𝑥3 + 16𝑥4 + 16𝑥2

ℎ 𝑥 = 8𝑥4 + 3𝑥2 + 8𝑥5 + 3𝑥3 + 8 𝑥3 + 3𝑥

ℎ 𝑥 = 8𝑥5 + 8𝑥4 + 11𝑥3 + 3𝑥2 + 3𝑥

ሗℎ 𝑥 = 40𝑥4 + 32𝑥3 + 33 𝑥2 + 6𝑥 + 3

ℎ 𝑥 = ( 𝑥2 + 𝑥3 + 𝑥)(8𝑥2 + 3)

ሗℎ 𝑥 = 40𝑥4 + 32𝑥3 + 33𝑥2 + 6𝑥 + 3

ℎ 𝑥 = ( 𝑥2 + 𝑥3 + 𝑥)(8𝑥2 + 3)

4 - 4

–6

68



تحقق من فهمك/ 7مثال 

7A
𝑗 𝑥 =

7𝑥 − 10

12𝑥 + 5

7B

ư𝑗 𝑥 =
× − ×

ư𝑗 𝑥 =
7 12𝑥 + 5 − (7𝑥 − 10)(12)

(12𝑥 + 5)2

ư𝑗 𝑥 =
84𝑥 + 35 − 84𝑥 + 120

(12𝑥 + 5)2

ư𝑗 𝑥 =
155

(12𝑥 + 5)2

𝑘 𝑥 =
6𝑥

2𝑥2 + 4

ሗ𝑘 𝑥 =
× − ×

ሗ𝑘 𝑥 =
6 2𝑥2 + 4 − (6𝑥)(4𝑥)

(2𝑥2 + 4)2

ሗ𝑘 𝑥 =
12𝑥2 + 24 − 24𝑥2

(2𝑥2 + 4)2

ሗ𝑘 𝑥 =
− 12𝑥2 + 24

(2𝑥2 + 4)2

69

–6

4 - 4



تحقق من فهمك/ 1مثال 

+24𝑥𝑓 𝑥 = −16 𝑥2𝑥
[ 0 ,24 ]12 , 8 , 6

6 

=
−

= =
24 − 0

6
= 4

∶ 0 , 4 , 4 , 8 , 8 , 12 , 12 , 16 , 16 , 20 , [20 , 24 ]

= 4. 𝑓 4 + 4. 𝑓 8 + 4. 𝑓 12 + 4. 𝑓 16 + 4. 𝑓 20 + 4. 𝑓(24)

= 2240

8

= =
24 − 0

8
= 3

:  

0 , 3 , 3 , 6 , 6 , 9 , 9 , 12 , 12 , 15 , [15 , 18 ] 18 , 21 , 21 , 24

= 3. 𝑓 3 + 3. 𝑓 6 + 3. 𝑓 9 + 3. 𝑓 12 + 3. 𝑓 15 + 3. 𝑓(18) +3. 𝑓 21 + 3. 𝑓(24)

= 2268

12

= =
24 − 0

12
= 2

:  

0 , 2 , 2 , 4 , 4 , 6 , 6 , 8 , 8 , 10 , [10 , 12 ] 12 , 14 , 14 , 16
16 , 18 , [18 , 20 ] 20 , 22 , 22 , 24

= 2. [ 𝑓 2 + 𝑓 4 + 𝑓 6 + 𝑓 8 + 𝑓 10 + 𝑓(12) + 𝑓(14) +𝑓 16

+𝑓 18 + 𝑓 20 + 𝑓 22 + 𝑓 24 ]

= 2288

70

–6

4- 5

1



تحقق من فهمك/ 2مثال

𝑓 𝑥 =
12

𝑥
𝑥

[ 1 , 5 ]

∶ 1 , 2 , 2 , 3 , 3 , 4 , 4 , 5

= 1. 𝑓 2 + 1. 𝑓 3 + 1. 𝑓 4 + 1. 𝑓 5

= 15.4

=
15.4 + 25

2
= 20.2

∶ 1 , 2 , 2 , 3 , 3 , 4 , 4 , 5

= 1. 𝑓 1 + 1. 𝑓 2 + 1. 𝑓 3 + 1. 𝑓 4

= 25

2

4- 5

71

–6



تحقق من فهمك/ 3مثال 

3A
න

0

1

3𝑥2 ⅆ𝑥

∆𝑥Δ𝑥 =
𝑏 − 𝑎

𝑛
⇒ Δ𝑥 =

1 − 0

𝑛
⇒ Δ𝑥 =

1

𝑛

𝑥𝑖𝑥𝑖 = 𝑎 + ⅈ ⋅ Δ𝑥 ⇒ 𝑥𝑖 = 0 + ⅈ.
1

𝑛

න
𝑎

𝑏

𝑓 𝑥 ⅆ𝑥 = lim
𝑛→∞

෍

𝑖=1

𝑛

𝑓 𝑥𝑖 𝛥𝑥

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

𝑓 ⅈ.
1

𝑛

1

𝑛
, 𝑓 𝑥 = 3𝑥2

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

3 ⅈ.
1

𝑛

2
1

𝑛

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

3 ⅈ 2.
1

𝑛2
1

𝑛

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

3

𝑛3
෍

𝑖=1

𝑛

ⅈ 2 ,
෎

𝑖=1

𝑛

ⅈ 2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

3

𝑛3
.
𝑛(𝑛 + 1)(2𝑛 + 1)

6

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

2𝑛2 + 3𝑛 + 1

2𝑛2

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

2𝑛2

2𝑛2
+ lim

𝑛→∞

3𝑛

2𝑛2
+ lim

𝑛→∞

1

2𝑛2

න
0

1

3𝑥2ⅆ𝑥 = lim
𝑛→∞

1 + lim
𝑛→∞

3

2𝑛
+ lim

𝑛→∞

1

2𝑛2
= 1 + 0 + 0 = 1

72

–6

4- 5



3B
න

0

3

𝑥 ⅆ𝑥

∆𝑥△ 𝑥𝑖 =
𝑏 − 𝑎

𝑛
⇒ △ 𝑥𝑖 =

3 − 0

𝑛
⇒△ 𝑥𝑖 =

3

𝑛

𝑥𝑖𝑥𝑖 = 𝑎 + ⅈ ⋅△ 𝑥𝑖 ⇒ 𝑥𝑖 = 0 + ⅈ.
3

𝑛

න
𝑎

𝑏

𝑓 𝑥 ⅆ𝑥 = lim
𝑛→∞

෍

𝑖=1

𝑛

𝑓 𝑥𝑖 𝛥𝑥

න
0

3

𝑥 ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

𝑓 ⅈ.
3

𝑛

3

𝑛
, 𝑓 𝑥 = 𝑥

න
0

3

𝑥 ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

ⅈ.
3

𝑛

3

𝑛

න
0

3

𝑥ⅆ𝑥 = lim
𝑛→∞

9

𝑛2
෍

𝑖=1

𝑛

ⅈ ,
෎

𝑖=1

𝑛

ⅈ =
𝑛(𝑛 + 1)

2

න
0

3

𝑥 ⅆ𝑥 = lim
𝑛→∞

9

𝑛2
.
𝑛(𝑛 + 1)

2

න
0

3

𝑥 ⅆ𝑥 = lim
𝑛→∞

9𝑛 + 9

2 𝑛

න
0

3

𝑥 ⅆ𝑥 = lim
𝑛→∞

9𝑛

2𝑛
+ lim

𝑛→∞

9

2𝑛

න
0

3

𝑥 ⅆ𝑥 = lim
𝑛→∞

9

2
+ lim

𝑛→∞

9

2𝑛
=
9

2
+ 0 =

9

2

تحقق من فهمك/ 3مثال 

4- 5
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تحقق من فهمك/ 4مثال 

4A
න

1

3

𝑥2 ⅆ𝑥

∆𝑥△ 𝑥𝑖 =
𝑏 − 𝑎

𝑛
⇒ △ 𝑥𝑖 =

3 − 1

𝑛
⇒△ 𝑥𝑖 =

2

𝑛

𝑥𝑖𝑥𝑖 = 𝑎 + ⅈ ⋅△ 𝑥𝑖 ⇒ 𝑥𝑖 = 1 + ⅈ.
2

𝑛

න
𝑎

𝑏

𝑓 𝑥 ⅆ𝑥 = lim
𝑛→∞

෍

𝑖=1

𝑛

𝑓 𝑥𝑖 𝛥𝑥

න
1

3

𝑥2ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

𝑓 1 + ⅈ.
2

𝑛

2

𝑛
, 𝑓 𝑥 = 𝑥2

න
1

3

𝑥2ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

1 + ⅈ.
2

𝑛

2
2

𝑛

න
1

3

𝑥2ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

1 +
4

𝑛
ⅈ + ⅈ 2.

4

𝑛2
2

𝑛

න
1

3

𝑥2ⅆ𝑥 = lim
𝑛→∞

2

𝑛
෍

𝑖=1

𝑛

1 +
4

𝑛
෍

𝑖=1

𝑛

ⅈ +
4

𝑛2
෍

𝑖=1

𝑛

ⅈ2

෎

𝑖=1

𝑛

ⅈ 2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6

෎

𝑖=1

𝑛

=
𝑛(𝑛 + 1)

2
,෍

𝑖=1

𝑛

𝑘 = 𝑘𝑛

න
1

3

𝑥2ⅆ𝑥 = lim
𝑛→∞

2

𝑛
. 𝑛 + lim

𝑛→∞

8

𝑛2
𝑛(𝑛 + 1)

2
+ lim
𝑛→∞

8

𝑛3
.
𝑛(𝑛 + 1)(2𝑛 + 1)

6

න
1

3

𝑥2ⅆ𝑥 = lim
𝑛→∞

2 + lim
𝑛→∞

4𝑛 + 4

𝑛
+ lim

𝑛→∞

8𝑛2 + 12𝑛 + 4

3𝑛2
= 2 + 4 +

8

3
=
26

3

4- 5
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تحقق من فهمك/ 4مثال 

4B
න

2

4

𝑥3 ⅆ𝑥

∆𝑥△ 𝑥𝑖 =
𝑏 − 𝑎

𝑛
⇒ △ 𝑥𝑖 =

4 − 2

𝑛
⇒△ 𝑥𝑖 =

2

𝑛

𝑥𝑖𝑥𝑖 = 𝑎 + ⅈ ⋅△ 𝑥𝑖 ⇒ 𝑥𝑖 = 2 + ⅈ.
2

𝑛

න
𝑎

𝑏

𝑓 𝑥 ⅆ𝑥 = lim
𝑛→∞

෍

𝑖=1

𝑛

𝑓 𝑥𝑖 𝛥𝑥

න
2

4

𝑥3ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

𝑓 2 + ⅈ.
2

𝑛

2

𝑛
, 𝑓 𝑥 = 𝑥3

න
2

4

𝑥3ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

2 + ⅈ.
2

𝑛

3
2

𝑛

න
2

4

𝑥3ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

8 +
24

𝑛
ⅈ + ⅈ 2.

24

𝑛2
+

8

𝑛3
ⅈ3

2

𝑛

න
2

4

𝑥3ⅆ𝑥 = lim
𝑛→∞

2

𝑛
෍

𝑖=1

𝑛

8 +
24

𝑛
෍

𝑖=1

𝑛

ⅈ +
24

𝑛2
෍

𝑖=1

𝑛

ⅈ2 +
8

𝑛3
෍

𝑖=1

𝑛

ⅈ3

෎

𝑖=1

𝑛

ⅈ2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6

න
2

4

𝑥3ⅆ𝑥 = lim
𝑛→∞

16 + lim
𝑛→∞

24𝑛 + 24

𝑛
+ lim

𝑛→∞

16𝑛2 + 24𝑛 + 8

𝑛2
+ lim

𝑛→∞

4𝑛2 + 8𝑛 + 4

𝑛2

෎

𝑖=1

𝑛

ⅈ =
𝑛(𝑛 + 1)

2
,෍

𝑖=1

𝑛

𝑘 = 𝑘𝑛

෎

𝑖=1

𝑛

ⅈ3 =
𝑛2 (𝑛 + 1)2

4

න
2

4

𝑥3ⅆ𝑥 = lim
𝑛→∞

2

𝑛
. 8𝑛 + lim

𝑛→∞

48

𝑛2
𝑛(𝑛 + 1)

2
+ lim
𝑛→∞

48

𝑛3
.
𝑛(𝑛 + 1)(2𝑛 + 1)

6
+ lim
𝑛→∞

16

𝑛4
.
𝑛2 (𝑛 + 1)2

4

׬
2

4
𝑥3ⅆ𝑥 = 16 + 24 + 16 + 4 = 60

4- 5
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تحقق من فهمك/ 5مثال 

∆𝑥Δ𝑥 =
𝑏 − 𝑎

𝑛
⇒ Δ𝑥 =

5 − 0

𝑛
⇒ Δ𝑥 =

5

𝑛

𝑥𝑖𝑥𝑖 = 𝑎 + ⅈ ⋅ Δ𝑥 ⇒ 𝑥𝑖 = 0 + ⅈ.
5

𝑛
=

5

𝑛
ⅈ

න
𝑎

𝑏

𝑓 𝑥 ⅆ𝑥 = lim
𝑛→∞

෍

𝑖=1

𝑛

𝑓 𝑥𝑖 𝛥𝑥

න
0

5

(5 − 0.2𝑥2)ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

𝑓
5

𝑛
ⅈ

5

𝑛
, 𝑓 𝑥 = 5 − 0.2𝑥2

න
0

5

(5 − 0.2𝑥2)ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

5 − 0.2
5

𝑛
ⅈ

2
5

𝑛

න
0

5

(5 − 0.2𝑥2)ⅆ𝑥 = lim
𝑛→∞

෎

𝑖=1

𝑛

5 −
5

𝑛2
ⅈ 2

5

𝑛

න
0

5

(5 − 0.2𝑥2)ⅆ𝑥 = lim
𝑛→∞

5

𝑛
෍

𝑖=1

𝑛

5 −
5

𝑛2
෍

𝑖=1

𝑛

ⅈ2

෎

𝑖=1

𝑛

ⅈ 2 =
𝑛(𝑛 + 1)(2𝑛 + 1)

6

෍

𝑖=1

𝑛

𝑘 = 𝑘𝑛

න
0

5

(5 − 0.2𝑥2)ⅆ𝑥 = lim
𝑛→∞

5

𝑛
. 5𝑛 − lim

𝑛→∞

25

𝑛3
.
𝑛(𝑛 + 1)(2𝑛 + 1)

6

න
0

5

(5 − 0.2𝑥2)ⅆ𝑥 = lim
𝑛→∞

25 − lim
𝑛→∞

50𝑛2 + 75𝑛 + 25

6𝑛2
= 25 −

50

6
=
50

3
𝑓𝑡2

30 𝑓𝑡2

׬
0

5
(5 − 0.2𝑥2) ⅆ𝑥

= 2න
0

5

(5 − 0.2𝑥2)ⅆ𝑥 = 2 ×
50

3
=

100

3
= 33.3 𝑓𝑡2

30 𝑓𝑡2

4- 5
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تحقق من فهمك/ 1مثال 

1A2𝑥

1B−3𝑥−4

2𝑥

𝐹 𝑥 = 𝑥2 أو 𝐹 𝑥 = 𝑥2 + 1

−3𝑥−4

𝐹 𝑥 = 𝑥−3 أو 𝐹 𝑥 = 𝑥−3 + 1

تحقق من فهمك/ 2مثال 

2A𝑓 𝑥 = 6𝑥4

2B

𝐹 𝑥 =
6𝑥4+1

4 + 1
+ 𝐶 =

6

5
𝑥5 + 𝐶

2C𝑓 𝑥 = 8𝑥7 + 6𝑥 + 2

𝑓 𝑥 =
10

𝑥3

𝑓 𝑥 = 10𝑥−3

𝐹 𝑥 =
10𝑥−3+1

−3 + 1
+ 𝐶 = −5𝑥−2 + 𝐶 = −

5

𝑥2
+ 𝐶

𝐹 𝑥 =
8𝑥7+1

7 + 1
+
6𝑥1+1

1 + 1
+ 2𝑥 + 𝐶

𝐹 𝑥 = 𝑥8 + 3 𝑥2 + 2𝑥 + 𝐶

𝐹 𝑥 =
8𝑥8

8
+
6𝑥2

2
+ 2𝑥 + 𝐶
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تحقق من فهمك/ 3مثال 

A

120 𝑓𝑡
𝑣 𝑡 = −32 𝑡

A𝑠 𝑡𝑡
B 

𝑠 𝑡 = 𝑣(𝑡)׬ ⅆ𝑡

𝑠 𝑡 = න−32 𝑡 ⅆ𝑡 =
−32 𝑡2

2
+ 𝐶 = −16𝑡2 + 𝐶

𝑠 𝑡 = 120 𝑓𝑡 𝑡 = 0
𝑠 𝑡 = −16𝑡2 + 𝐶

120 = −16 0 2 + 𝐶 ⟹ 𝐶 = 120

𝑠 𝑡 = −16𝑡2 + 120

B

𝑠 𝑡 = −16𝑡2 + 120

0 = −16𝑡2 + 120

16𝑡2 = 120

𝑡2 =
120

16

𝑡 =
120

16
⟹ 𝑡 = 2.7

2.7 s

4- 6
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تحقق من فهمك/ 4مثال 

4Aන

2

5

3𝑥2 ⅆ𝑥

4B

تحقق من فهمك/ 5مثال 

5A

5B

= 2𝑥3 + 4 𝑥2 − 3𝑥 + 𝐶

=
6𝑥3

3
+
8𝑥2

2
− 3𝑥 + 𝐶

න

2

5

3𝑥2 ⅆ𝑥 = ቉
3𝑥2+1

2 + 1
2

5

= ቉
3𝑥3

3
2

5

= ]𝑥3 2
5 = 53 − 23 = 125 − 8 = 117

න

1

2

(16𝑥3 − 6𝑥2) ⅆ𝑥

න

1

2

(16𝑥3 − 6𝑥2) ⅆ𝑥 =
16 𝑥3+1

3 + 1
቉−

6𝑥2+1

2 + 1
1

2

=
16 𝑥4

4
− ቉
6𝑥3

3
1

2

= 4𝑥4 − 2 ]𝑥3 1
2 = 4(2)4 − 2( 2)3 − 4(1)4 − 2( 1)3

= 48 − 2 = 46

=
6𝑥2+1

2 + 1
+
8𝑥1+1

1 + 1
− 3𝑥 + 𝐶න 6𝑥2 + 8𝑥 − 3 ⅆ𝑥

න

1

3

(−𝑥4 + 8𝑥3 − 24𝑥2 + 30𝑥 − 4) ⅆ𝑥

න

1

3

(−𝑥4 + 8𝑥3 − 24𝑥2 + 30𝑥 − 4) ⅆ𝑥 =
− 𝑥5

5
+
8𝑥4

4
቉−

24𝑥3

3
+
30𝑥2

2
− 4𝑥

1

3

=
102

5
−
24

5
= 15.6

= −
1

5
𝑥5 + 2𝑥4 ]− 8𝑥3 + 15𝑥2 − 4𝑥 1

3

= −
1

5
3 5 + 2(3)4− 8 3 3 + 15 3 2 − 4(3) − −

1

5
(1)5+2(1)4− 8 1 3 + 15 1 2 − 4(1)

4- 6
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تحقق من فهمك/ 6مثال 

6Aන

0

0.7

476𝑥 ⅆ𝑥

6B

න

0

0.7

476𝑥 ⅆ𝑥 = ቉
476𝑥1+1

1 + 1
0

0.7

= ቉
476𝑥2

2
0

0.7

= 238 ]𝑥2 0
0.7 = 238(0.7)2 − 0 = 116.62 𝐽

න

0

1.4

512𝑥 ⅆ𝑥

න

0

1.4

512𝑥 ⅆ𝑥 = ቉
512𝑥1+1

1 + 1
0

0.7

= ቉
512𝑥2

2
0

0.7

= 256 ]𝑥2 0
0.7 = 256(1.4)2 − 0 = 501. 76𝐽

–6
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