
ANSWERS – VOLUME2: STRESSES, STRAINS, DISPLACEMENTS 
Chapter 2, Bar Subject to Extension       problem 2.50-1 to 4, page 70 
 

Last update: 15-10-07 

Remarks: See §2.7, pages 45 till 51 
 
Answers 2.50-1:  

a.  2 2(0,48 kN/m ) (2,4 kN/m) (2 kN)N x x= + − +

 { }2 3 -1 2 3(0,08 m ) (0,6 m ) 10u x x x− −= + − + ×  

b. See the figures to the right 

c.   A B h

h

2 kN 2 kN
2 kN

N N A
B

= = + ⇒ = ←
= →

 
Explanation:  

 
ˆ2 ˆqq x q= − +  

 
ˆ2 ˆqEAu q x q′′ = − = + −  

 2
1

ˆ ˆqN EAu x qx C′= = + − +  

 3 2
1 2

ˆ ˆ
3 2
q qEAu x x C x C= + − + +  

 =  20;  0 0x u C= = ⇒

 1
1 6 ˆ5 m; 0 2 kNx u C q= = = ⇒ = =  

 

 
 
 
   (kN);  (m)N x↑ →
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   (m);  (m)u x↑ →
 



ANSWERS – VOLUME2: STRESSES, STRAINS, DISPLACEMENTS 
Chapter 2, Bar Subject to Extension       problem 2.50-1 to 4, page 70 
 

Last update: 15-10-07 

Remarks: See §2.7, pages 45 till 51 
 
Answers 2.50-2:  

a. 2
12 π 24sin  kNxN

⎛ ⎞
= − +⎜ ⎟π (5 m) π⎝ ⎠

 

 
3

2
30 10 π 2cos 1  m

(5 m) (5 m)π
x xu

− ⎛ ⎞×
= + + −⎜ ⎟

⎝ ⎠
 

b. See the figures to the right 

c. A B h2

h

24  kN 2,43 kN
π

2,43 kN

N N A

B

= = ⇒ = ←  

= →

Explanation:  

 ˆ cos xEAu q q π′′ = − = −  

 1
ˆ πsinq xN EAu C′= = − +
π

 

 
2

1 22
ˆ πcosq x
π

EAu C x C= + + +  

 
2

2 2 2
ˆ 600;  0  kNmqx u C= = ⇒ = − = −
π π

 

 1 2 2
ˆ2 245 m; 0  kN
π π
qx u C= = = ⇒ = =  

 
 
 
   (kN);  (m)N x↑ →

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (m);  (m)u x↑ →
 



ANSWERS – VOLUME2: STRESSES, STRAINS, DISPLACEMENTS 
Chapter 2, Bar Subject to Extension       problem 2.50-1 to 4, page 70 
 

Last update: 15-10-07 

Remarks: See §2.7, pages 45 till 51 
 
Answers 2.50-3:  

a.  3 3 2 2(0,128 kN/m ) (0,960 kN/m ) (4 kN)N x x= + − +

 { }3 4 2 3 3(0,016 m ) (0,16 m ) 2 10u x x x− − −= + − + ×  

b. See the figures to the right 

c.  A h4 kN 4 kNN A= + ⇒ = ←

  B h4 kN 4 kNN B= − ⇒ = ←
 
Explanation:  

 2
2
ˆ ˆ4 4q qq x x= − +  

 2
2
ˆ ˆ4 4q qEAu q x x′′ = − = + −  

 3 2
12

ˆ ˆ4 2
3

q qN EAu x x C′= = + − +  

 4 3
1 22

ˆ ˆ2
33

q qEAu x x C x C= + − + +  

 =  20;  0 0x u C= = ⇒

 1
1 3 ˆ5 m; 0 4 kNx u C q= = = ⇒ = =  

 

 
 
 
 
 
 
 
 
 
 

   (kN);  (m)N x↑ →
 
 
 
 
 
 
 
 

  (m);  (m)u x↑ →
 
 



ANSWERS – VOLUME2: STRESSES, STRAINS, DISPLACEMENTS 
Chapter 2, Bar Subject to Extension       problem 2.50-1 to 4, page 70 
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Remarks: See §2.7, pages 45 till 51 
 
Answers 2.50-4:  

a. 12 πcos  kN
π (5 m)

xN =  

 
3

2
30 10 πsin  m

(5 m)π
xu

−×
= +  

b. See the figures to the right 

c. A h
12  kN  3,82 kN
π

N A= + ⇒ = ←  

 B h
12  kN  3,82 kN
π

N B= − ⇒ = ←  
 
Explanation:  

 ˆ sin xEAu q q π′′ = − = −  

 1
ˆ πcos
π
q xN EAu C′= = + +  

 
2

1 22
ˆ πsin
π
q xEAu C x C= + + +  

 =  20;  0 0x u C= = ⇒

 C  15 m; 0 0x u= = = ⇒ =

 

 
 
 
 
 
 
 
 
 
 
 
   (kN);  (m)N x↑ →
 
 
 
 
 
 
 
 

  (m);  (m)u x↑ →
 


