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𝑬 = 𝟎. 𝟗 × 𝟏𝟎𝟓 𝒅𝒂𝑵/𝒄𝒎𝟐
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 (D)𝑵𝑫𝑬 𝑵𝑩𝑫 = 𝟔. 𝟒 𝒌𝑵

 (E)𝑵𝑬𝑩

𝐁𝐃𝐁𝐄(B)BE
𝐍𝐁𝐄 = −𝟕. 𝟖𝟏 𝐤𝐍

 𝝉̅ =  𝟏𝟖𝟎𝟎 𝒅𝒂𝑵/𝒄𝒎𝟐

𝑫 = 𝟖 𝒎𝒎

 

 

 

 

 

 

𝑵𝑩𝐸  

𝑵𝑩𝑫 

صفيحة 

 معدنية

𝐷 = 8 𝑚𝑚 

en
cy

-ed
uc

ati
on

.co
m/ex

am
s

3as.ency-education.com



 3من  3صفحة 

 

+0.30

+2.70

4.64
1.00 1.00

02 01

03الشكل   

en
cy

-ed
uc

ati
on

.co
m/ex

am
s

3as.ency-education.com



2021/2022 السنة الدراسية: التكنولوجيا)هندسة مدنية( // الشعبة: تقني رياضي //للإختبار الأولالإجابة النموذجية   

 

5من   1    الصفحة  

 

 

 

 

 

 

 

 

 

0.25 

 
 

 
 

0.25 

0.25 

 

 

0.25 

 

 

 

 

 

 

 

 

0.25 

 

 

 

 

0.25 

0.25 

 
 

 
0.25 

 

 N
 𝟎 ≤ 𝒙 ≤ 𝟐𝟖 𝒄𝒎

Σ𝐹/𝑦 = 0 ⇒ 𝑁1 − 𝐹 = 0   

𝑵𝟏 = 𝑭 = 𝟔𝟒𝟎 𝒅𝒂𝑵

𝜎1 =
𝑁1

𝑆1
      ;       𝑆1 =?

𝑆1 = 7 × 3 = 21 𝑐𝑚2

𝜎1 =
640

21
=  30.476 𝑑𝑎𝑁/𝑐𝑚2     

∆𝐿1 =
𝑁1 × 𝐿1

𝐸 × 𝑆1
=

640 × 28

0.9 × 105 × 21
= 0.00948 𝑐𝑚 

 

 𝟐𝟖 ≤ 𝒙 ≤ 𝟏𝟎𝟎 𝒄𝒎

Σ𝐹/𝑦 = 0 ⇒ 𝑁2 − 𝐹 = 0   

𝑵𝟐 = 𝑭 = 𝟔𝟒𝟎 𝒅𝒂𝑵

𝜎2 =
𝑁2

𝑆2
      ;       𝑆2 =?

𝑆2 = 5 × 3 = 15 𝑐𝑚2 

𝜎2 =
640

15
= 42.666 𝑑𝑎𝑁/𝑐𝑚2     

∆𝐿2 =
𝑁2 × 𝐿2

𝐸 × 𝑆2
=

640 × 72

0.9 × 105 × 15
= 0.034 𝑐𝑚 
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1.50 

 𝟏𝟎𝟎 ≤ 𝒙 ≤ 𝟏𝟐𝟖 𝒄𝒎

Σ𝐹/𝑦 = 0 ⇒ −𝑁3 + 𝐹 = 0   

𝑵𝟑 = 𝑭 = 𝟔𝟒𝟎 𝒅𝒂𝑵

𝜎3 =
𝑁3

𝑆3
      ;       𝑆3 =?

𝑆3 = 3 × 7 = 21 𝑐𝑚2 

𝜎3 =
640

21
= 30.476 𝑑𝑎𝑁/𝑐𝑚2     

∆𝐿3 =
𝑁3 × 𝐿3

𝐸 × 𝑆3
=

640 × 28

0.9 × 105 × 21
= 0.00948 𝑐𝑚 

 
 

∆𝐿 = ∆𝐿1 + ∆𝐿2 + ∆𝐿3 = 2 × 0.00948 + 0.034
∆𝐿 = 0.053 𝑐𝑚

 
 𝛔
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𝑛 = 5 → 2𝑛 − 3 = 7

 𝑏 = 7
} 2𝑛 = 𝑏 − 3 

 

1.00

1.20 0.80

A

B
C

D
E10 kN

20 kN

 

𝚺𝐹/𝑥 = 0 ⇒ 𝐻𝐴 + 10 = 0 ⇒ 𝑯𝑨 = −𝟏𝟎 𝒌𝑵

Σ𝐹/𝑦 = 0 ⇒ 𝑉𝐴 + 𝑉𝐶 − 20 = 0 ⇒ 𝑽𝑨 + 𝑽𝑪 = 𝟐𝟎

Σ𝑀/𝐴 = 0 ⇒ −2𝑉𝐶 + 10 × 1 + 20 × 2 = 0 

               ⇒ 𝑽𝑪 = 𝟐𝟓 𝒌𝑵 
Σ𝑀/𝐶 = 0 ⇒ 2𝑉𝐴 + 10 × 1 = 0 

               ⇒ 𝑽𝑨 = −𝟓 𝒌𝑵 

𝑉𝐴 + 𝑉𝐶 = 20 𝑘𝑁 … .
3) (D)𝑵𝑫𝑬 

 
 

                                        Σ𝐹/𝑥 = 0 ⇒ −𝑁𝐷𝐸 − 𝑁𝐷𝐵 cos 𝛼 = 0

⇒ 𝑵𝑫𝑬 = −𝟒 𝒌𝑵 

4) (E)𝑵𝑬𝑩 

 

 

                                        Σ𝐹/𝑥 = 0 ⇒ 10 + 𝑁𝐸𝐷 + 𝑁𝐸𝐵 cos 𝛽 = 0

⇒ 𝑵𝑬𝑩 = −𝟕. 𝟖𝟏 𝒌𝑵
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 τ =
𝑇

𝑆
≤ 𝜏̅ 

 𝑇 = 𝑁𝐵𝐷 = 6.4 𝑘𝑁 = 640 𝑑𝑎𝑁

 :𝐷 = 8 𝑚𝑚 = 0.8 𝑐𝑚 ⇒ 𝑆 =
𝜋×(0.8)2

4
= 0.502 𝑐𝑚2

𝜏1 =
640

0.502
= 1274.90 𝑑𝑎𝑁/𝑐𝑚2 < 1800 

 𝑁𝐵𝐷𝑁𝐵𝐸

{
𝑅𝑋 = Σ𝐹/𝑥 = 𝑁𝐵𝐷 cos 𝛼 − 𝑁𝐵𝐸 cos 𝛽

R𝑌 = Σ𝐹/𝑦 = 𝑁𝐵𝐷 sin 𝛼 + 𝑁𝐵𝐸 sin 𝛽

⇒ {
𝑅𝑥 = 10 𝑘𝑁
𝑅𝑦 = 0 𝑘𝑁

⇒ 𝑅 = √(102 + 02

⇒ 𝑹 = 𝟏𝟎 𝒌𝑵 = 𝟏𝟎𝟎𝟎 𝒅𝒂𝑵

 :𝑆 = 0.502 𝑐𝑚2

𝜏2 =
1000

0.502
= 1992.03 𝑑𝑎𝑁/𝑐𝑚2 > 1800

 

τ2 =
781

0.502
= 1555.77 𝑑𝑎𝑁/𝑐𝑚2 < 1800 𝑑𝑎𝑁/𝑐𝑚2
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 (H)

𝐻 = 2.70 − 0.30 = 𝟐. 𝟒𝟎 𝒎

h

𝑛 =
𝐻

ℎ
⇒ ℎ =

𝐻

𝑛
⇒ ℎ =

2.40

14
= 0.1714 𝑚 = 𝟏𝟕. 𝟏𝟒 𝒄𝒎 

 g 

𝑔 =
4.64 − 2.00

8
= 0.33𝑚 = 𝟑𝟑 𝒄𝒎

𝟔𝟎 ≤ 𝟐𝒉 + 𝒈 ≤ 𝟔𝟒 

2ℎ + 𝑔 = 2 × 17.14 + 33 = 𝟔𝟕. 𝟐𝟖 > 𝟔𝟒 

 

  

{
ℎ =

2.4

15
= 0.16 𝑚 = 𝟏𝟔 𝑐𝑚 

𝑔 =
2.64

9
= 0.2933 = 𝟐𝟗. 𝟑𝟑 𝑐𝑚

⇒ 𝟐𝒉 + 𝒈 = 𝟔𝟏. 𝟑𝟑 

 

{
ℎ =

2.4

14
= 0.1714 𝑚 = 𝟏𝟕. 𝟏𝟒 𝑐𝑚 

𝑔 =
2.64

9
= 0.2933 = 𝟐𝟗. 𝟑𝟑 𝑐𝑚

⇒ 𝟐𝒉 + 𝒈 = 𝟔𝟑. 𝟔𝟏 
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