
Q. No. 1 Solution 

 

 

 

A differential strip parallel to the x axis is chosen for dA 
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For similar triangles, 
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Integrating dIx from y=0 to y=h, 
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Q. No. 3 (a) Solution 

Joint F:   FBF = 0 

Joint B:   FBG = 0 

Joint G:   FGJ = 0 

Joint D:   FDH = 0 

Joint J:    FHJ = 0 

Joint H:   FEH = 0 

 

The zero-force members, therefore, are     BF, BG, DH, EH, GJ, HJ  



Q. No. 3 (b) Solution 

 

 

�� � √3� � 1.25� � 3.25 �                � � √3� � 4� � 5 � 

Reactions 

  +      ∑"# � 0:    �84 '(��3 �� �  �5.25 �� � 0,      � 48 '( ← 

  
+→     ∑-� � 0:  �� �  � 0,        �� � 48 '( → 

  + ↑    ∑ -/ � 0:         �/ � 84 '( ↑ 
Joint A: 

   
+→      ∑-� � 0:  48 '( � 0�

0�-#1 � 0,                            -#1 � �52 '(    2 

  �↑      ∑ -/ � 0:  84 '( � 3
0� �52 '(� � -#4 � 0,        -#4 � �64 '(    2 

 

Joint C: 

-145 � 45 '(
3             -14 � 80 '(           



Q. No. 4 Solution 

4 (a)  

 

 

Free body: Segment AB 

+      ∑"# � 0:    ���3.2 �� � �/�8 �� � 6�5 �� � 0                                                               �1� 
0.75 �89 1�    ���2.4 �� � �/�6 �� � 6�3.75 �� � 0                                                                �2� 
Free body: Segment BC 

 +      ∑"4 � 0:    ���1.8 �� � �/�6 �� � :�3 �� � 0                                                              �3� 
��� �2�;<� �3�:        4.2 �� � 3.756 � 3: � 0        �� � �3.756 � 3:� 4.2⁄                        �4� 
89 �1�:                  �3.756 � 3:� 3.24.2 � 8�/ � 56 � 0          �/ � ��96 � 9.6:� 33.6         �5�⁄  

Given that    P = 112 kN    and   Q = 140 kN 

 

4 (b)  

Reaction at A: 

  
+→  ∑ -� � 0:     �� � �� � 0:       �� � �/ � 200 '(               �� � 200 '( → 

 +↑   ∑ -/ � 0:  �/ � 6 � �/ � 0    
�/ � 112 '( � � 10 '(� � 0           �/ � 122  '( 



4 (c)   

Force exerted at B on AB: 

89. �4�:   �� � �3.75 × 112 � 3 × 140� 4.2 � 200 '( ←⁄  

89. �5�:   �/ � ��9 × 112 � 9.6 × 140� 33.6 � 10 '( ↓⁄  
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Q. No. 6 Solution 

 

 

 

 

�0 � 80 'A     �� � 10 'A         
 � 600 �� 

 

(a) Virtual work done by the force F is  -B�
 CDEF� 
(b) Virtual work done by all the links is  ��0A B�
 sin F� � 3�� A B JK� sin FL 

(c) The horizontal force can be obtained by BM � 0  

-
 sin F BF � �0A
 cos F BF � 3
2 �� A
 cos F BF 

- � A cot F Q�0 � 3
2 ��R � 9.81 Q80 � 3

2 × 10R cot F � 932 cot F ( 

 

 

  



Q. No. 7 Solution 

7 (a) 

         

7 (b)    

20 'A 
	DC'   
S-/ � 0: 
(0 cos 10T � 0.3 (0 sin 10T � 20 �9.81� � 0 

(0�0.985 � 0.0521� � 196.2 

(0 � 196.2 1.037 � 189.2 (⁄  

 

 

 

7 (c)  

24 'A 
	DC'      
S-/U � 0:             (� � 24�9.81� cos 10T � 189.2 � 0                        (� � 421 ( 

S-�U � 0:             6 � 0.3�421� � 0.3�189.2� � 24�9.81� sin 10T � 0 

                                   6 � 183.1 � 40.9 � 224 ( 

 




