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QUESTION 1 
 
1.1 𝜎"#$% = 𝜎"#'( − 𝜎* = −130 + 80 = −50	𝑀𝑃𝑎ü 

 

𝑎𝑡	250	𝑚𝑚:	 − 50 × 10: = 𝑎 −
𝑏

0,25= …………
(1)ü 

 

																																												0 = 𝑎 +
𝑏

0,25= …………
(2)ü 

 
				(1) + (2) :	− 50 × 10: = 2𝑎 
 
																																													𝑎 = −25 × 10:ü 
 
																																													𝑏 = 1,5625 × 10:ü 
 

𝑎𝑡	𝑖𝑛𝑛𝑒𝑟	𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟: 80 × 10: = 𝑎 +
𝑏
𝑑= 

 

																																							80 × 10: = −25 × 10: +
1,5625 × 10:

𝑑= ü	 
 
																																																						𝑑 = 0,122	𝑚ü 

 

  (7) 
    
 
1.2 𝑊 = 𝑝 × 𝐴 = 80 × 10: × 𝜋 × 0,061=ü = 934,998	𝑘𝑁ü   
 	    (2) 
 
1.3 

𝜎O =
𝑝𝑑=

𝐷= − 𝑑= =
80 × 10: × 0,122=

0,25= − 0,122= ü = 25	𝑀𝑃𝑎ü 
  

 	    (2) 
 
1.4 𝛿𝑑 =

𝑑
𝐸
(𝜎" − 𝜈𝜎*) =

0,122
200 × 10T

(−50 × 10: − 0,3 × 0)ü = −62,5 × 10U:	𝑚	ü	   

 	    (2) 
 	  [13] 
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QUESTION 2 
 
2.1 

𝑑𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛	𝑙𝑖𝑚𝑖𝑡:		𝑦 =
𝑤𝐿]

8𝐸𝐼  
 

																			12 × 10U_ =
4 × 10_ × 5]

8 × 200 × 10T × 𝐼ü 
 
																																						𝐼 = 130,208 × 10U:	𝑚]ü 
 
𝑐ℎ𝑜𝑜𝑠𝑒	𝑐ℎ𝑎𝑛𝑛𝑒𝑙	𝑝𝑟𝑜𝑓𝑖𝑙𝑒	381	x	102	x	55,1	𝑘𝑔/𝑚ü 
 

𝑠𝑡𝑟𝑒𝑠𝑠	𝑙𝑖𝑚𝑖𝑡:		𝑀 =
𝑤𝐿=

2 =
4 × 10_ × 5=

2 = 50	𝑘𝑁𝑚ü 
 

𝑧 =
𝑀
𝜎 =

50 × 10_

120 × 10: = 416,667 × 10U:	𝑚_ü 
 
𝑐ℎ𝑜𝑜𝑠𝑒	𝑐ℎ𝑎𝑛𝑛𝑒𝑙	𝑝𝑟𝑜𝑓𝑖𝑙𝑒	280	x	95	x	41,8	𝑘𝑔/𝑚ü 
 
𝑐𝑜𝑟𝑟𝑒𝑐𝑡	𝑐ℎ𝑎𝑛𝑛𝑒𝑙	𝑓𝑜𝑟	𝑏𝑜𝑡ℎ	𝑙𝑖𝑚𝑖𝑡𝑠	𝑖𝑠	381	x	102	x	55,1	𝑘𝑔/𝑚üü 

 

  (8) 
 
2.2 

𝑦 =
𝑤𝐿]

8𝐸𝐼 =
4 × 10_ × 5]

8 × 200 × 10T × 149,1 × 10U: = 10,48	𝑚𝑚ü 

 

𝜎 =
𝑀
𝑧 =

50 × 10_

782,8 × 10U: = 63,873	𝑀𝑃𝑎ü 

 

  (2) 
 
2.3 

𝑦g =
𝑤𝑙g]

8𝐸𝐼 =
4 × 10_ × 4]

8 × 200 × 10T × 149,1 × 10U: = 4,292	𝑚𝑚ü 

 

𝑦= =
𝑤𝑙g_ × 𝑙=
6𝐸𝐼 =

4 × 10_ × 4_ × 1
6 × 200 × 10T × 149,1 × 10U: = 1,431	𝑚𝑚ü 

 
𝑦h = 𝑦g + 𝑦= = 4,292 + 1,431 = 5,732	𝑚𝑚ü 

 

  (3) 
   [13] 
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QUESTION 3 
 
3.1 𝐴 = 𝜋(𝑅= − 𝑟=) = 𝜋(0,05= − 0,025=) = 5,89 × 10U_	𝑚=ü 

 
𝜎*#$% = 𝜎j − 𝜎k = 0		 
 
																											𝜎j = 𝜎k ………(1)ü 
 
																				𝜎*#'( = 𝜎j + 𝜎k ………(2)ü 
 
	(1)	𝑖𝑛𝑡𝑜	(2):		80 = 𝜎j + 𝜎j		 
 
																												𝜎j = 40	𝑀𝑃𝑎		ü 
 
𝐹 = 𝜎j × 𝐴 = 40 × 10: × 5,89 × 10U_ = 235,619	𝑘𝑁ü 

 

  (5) 
 
3.2 𝐼 =

𝜋
64
(𝐷] − 𝑑]) =

𝜋
64
(0,1] − 0,05]) = 4,602 × 10U:	𝑚]ü 

 
𝜎k = 𝜎j = 40	𝑀𝑃𝑎ü 
 

𝑀 =
𝜎k × 𝐼
𝑌 =

40 × 10: × 4,602 × 10U:

0,05 = 3,682	𝑘𝑁𝑚ü 

 

𝐿 = n8𝑀
𝑤 = n8 × 3,682 × 10

_

500 = 7,675	𝑚ü 

 

  (4) 
     [9] 
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QUESTION 4 
 
4.1 

𝐹o =
𝜌𝑔ℎ=

2 =
1	000 × 9,81 × 4=

2 = 78,48	𝑘𝑁ü 
 
𝑊g = 𝜌𝑔𝐴𝑙 = 2	100 × 9,81 × 0,5 × 1 × 4 = 41,202	𝑘𝑁ü 
 
𝑊= = 𝜌𝑔𝐴𝑙 = 2	100 × 9,81 × 2 × 4 = 164,808	𝑘𝑁ü 
 
𝑉 = 𝑊g +𝑊= = 41,202 + 164,808 = 206,01	𝑘𝑁ü 

 

  (4) 
 
4.2 𝐹~𝑀 = 𝐹o ×

ℎ
3 = 78,48 ×

4
3 = 104,64	𝑘𝑁𝑚		ü 

 
𝑊~𝑀 = 𝑊g𝑥g +𝑊=𝑥= = 41,202 × 0,667 + 104,808 × 2	ü = 357,084	𝑘𝑁𝑚ü 

 

  (3) 
 
4.3 𝑉𝑥 + 𝐹~𝑀 = 𝑊~𝑀 

 
206,01𝑥 + 104,64 = 357,084ü 
 
																																	𝑥 = 1,225	𝑚		𝑓𝑟𝑜𝑚	𝑡𝑜𝑒ü 
 

𝑛𝑜	𝑡𝑒𝑛𝑠𝑖𝑜𝑛	𝑏𝑒𝑐𝑎𝑢𝑠𝑒	𝑥 >
𝐵
3ü 

 

  (3) 
 	   
 
4.4 𝑒 = 0,5𝐵 − 𝑥 = 1,5 − 1,225 = 0,275	𝑚ü 

 

𝜎#'( =
𝑉
𝐵 +

6𝑉𝑒
𝐵= =

206,01
3 +

6 × 206,01 × 0,2275
3= = 106,384	𝑘𝑃𝑎ü 

 

  (2) 
 	  [12] 
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QUESTION 5 
 
5.1 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (6) 
 
5.2 
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 MEMBERS MAGNITUDE NATURE 

OA (2-3) 22,8 kN√ Strut√ 
OB (5-6) 17 kN√ Strut√ 
OC (6-4) 25,3 kN√ Strut√ 

 

  
 
 
 

  (9) 
   [15] 
 
 
QUESTION 6 
 
6.1 

		
𝜎x
𝜎y
=
𝑚(𝑑 − 𝑛)

𝑛  

 
140
5 =

15(0,8 − 𝑛)
𝑛 		ü 

 
						𝑛 = 0,279	𝑚		ü 

 

  (2) 
 
6.2 𝑀x = 𝜎x𝐴x(𝑑 − 𝑛) = 140 × 10: × 680 × 10U:(0,8 − 0,279)	ü = 49,593	𝑘𝑁𝑚ü	 

 
𝑀y = 𝑀 −𝑀x = 150 − 49,593 = 100,407	𝑘𝑁𝑚		ü 

 

  (3) 
 
6.3 

𝜎yg =
𝜎y(𝑛 − 𝑡)

𝑛 =
5(0,279 − 0,25)

0,25 	ü = 0,521	𝑀𝑃𝑎		ü 
 

  (2) 
 	   
 
6.4 									𝑀y =

1
2𝜎y𝑏𝑛

2
3𝑛 −

1
2𝜎yg

(𝑏 − 𝑒)(𝑛 − 𝑡)
2
3
(𝑛 − 𝑡) 

 

100	407 =
5 × 10: × 𝑏 × 0,279=

3 −
0,521 × 10: × (𝑏 − 0,35)(0,279 − 0,25)=

3 ü 
 
100	407 = 129	779,8918𝑏ü− 146,71𝑏	ü+ 51,349ü 
 
													𝑏 = 0,774	𝑚ü 

 

  (5) 
 	  [12] 
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QUESTION 7 
 
7.1 

				𝐹" =
𝑤𝑥g=

2𝑑  
 

1	239 =
5𝑥g=

2𝑑 		ü 
 
								𝑑 = 2,0178 × 10U_	𝑥g= ………(1)ü 
 

				𝐹" =
𝑤(𝐿 − 𝑥g)=

2(𝑑 + ℎ)  

 

1	239 =
5(𝐿 − 𝑥g)=

2(𝑑 + 7) ………
(2)ü 

 

(1)	𝑖𝑛𝑡𝑜	(2):		1	239 =
5(𝐿 − 𝑥g)=

2(2,0178 × 10U_	𝑥g= + 7)
ü 

 
													𝑥g= + 3	469,2 = 12	100 − 220𝑥g + 𝑥g=			ü 
 
																																	𝑥g = 39,231	𝑚		ü 
 
																																			𝑑 = 2,0178 × 10U_ × 39,231 = 3,105	𝑚ü 

 

  (7) 
 	   
7.2 	𝑥= = 𝐿 − 𝑥g = 110 − 39,231 = 70,769	𝑚ü 

 
𝐹z= = 𝑤𝑥= = 5 × 70,769 = 353,845	𝑘𝑁ü 
 

		𝐹h = {𝐹"= + 𝐹z= = |1	239= + 353,845= = 1	288,537	𝑘𝑁ü 

 

  (3) 
 	   
7.3 

𝐴 =
𝐹h
𝜎 =

1	288,537 × 10_

180 × 10: = 7,159 × 10U_	𝑚=ü 
 

𝑑 = n4𝐴
𝜋 = n4 × 7,159 × 10

U_

𝜋 = 95,47	𝑚𝑚ü 

 

  (2) 
 	   
7.4 𝜃 = tanUg

𝐹z
𝐹"

= tanUg
353,845
1	239 = 15,939°ü  

  (1) 
 	  [13] 
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QUESTION 8 
 
8.1 𝑇� = |𝑇= +𝑀= = |3= + 4=	ü = 5	𝑘𝑁𝑚ü    (2) 
 	   
8.2 

𝜏 =
16𝑇�
𝜋𝑑_ =

16 × 5 × 10_

𝜋 × 0,1_ 	ü = 25,465	𝑀𝑃𝑎ü 
 

 
 	    (2) 
8.3 𝑀� = 0,5 �𝑀 + |𝑇= +𝑀=� = 0,5(4 + 5)	ü = 4,5	𝑘𝑁𝑚ü   
 	    (2) 
8.4 

𝜎k =
32𝑀�

𝜋𝑑_ =
32 × 4,5 × 10_

𝜋 × 0,1_ ü = 45,837	𝑀𝑃𝑎ü 
 

 
 	    (2) 
8.5 𝑇# =

𝑇
1,15 =

3
1,15 = 2,609	𝑘𝑁𝑚	ü 

 
𝑃 = 2𝜋𝑁𝑇# = 2𝜋 × 10 × 2,609 = 163,909	𝑘𝑊ü 

 

  (2) 
 	   
8.6 

					
𝐷] − 𝑑]

𝐷 = 𝑑_ 
 
(2𝑑)] − 𝑑]

2𝑑 = 0,1_ü 
 
																			𝑑 = 51,0873	𝑚𝑚ü 
 
																			𝐷 = 102,1746	𝑚𝑚ü 

 

  (3) 
 	  [13] 
 	   
 
 TOTAL:  100 
 


