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Q1. Classify pin-jointed determinate trusses and explain the criteria for 
determinacy. 

Answer:​
A pin-jointed truss is a structure composed of members joined at their ends by frictionless pins. 
It is designed to carry loads mainly in tension or compression. 

Classification: 

1.​ Simple Trusses: 
o​ Composed of a single basic triangle. 
o​ Examples: Pratt truss, Warren truss. 
o​ No member crosses another, all loads transmitted through axial forces. 

2.​ Compound Trusses: 
o​ Made by connecting two or more simple trusses. 
o​ Example: Compound roof truss, where two simple trusses share a common joint. 

3.​ Complex Trusses: 
o​ Have additional members creating multiple load paths. 
o​ Example: Baltimore truss, K-truss. 

Determinacy Criterion: 

A plane truss is statically determinate if it satisfies: 

m+r=2jm + r = 2jm+r=2j  

Where: 

●​ mmm = number of members 
●​ rrr = number of reactions 
●​ jjj = number of joints 

If m+r>2jm + r > 2jm+r>2j, the truss is indeterminate.​
If m+r<2jm + r < 2jm+r<2j, the truss is unstable. 

 

Q2. Analyze a simple triangular plane truss subjected to point loads using the 
Method of Joints. 

Answer:​
Given: A triangular truss ABC, pinned at A and roller at C, load P at joint B. 



Step 1: Calculate support reactions 

●​ Use equilibrium equations: 

∑Fx=0,∑Fy=0,∑M=0\sum F_x = 0, \quad \sum F_y = 0, \quad \sum M = 0∑Fx​=0,∑Fy​=0,∑M=0  

Step 2: Analyze joints 

●​ Start at a joint with only two unknowns. 
●​ Use ∑Fx=0,∑Fy=0\sum F_x = 0, \sum F_y = 0∑Fx​=0,∑Fy​=0 to solve for member 

forces. 

Step 3: Determine member forces 

●​ Tension: member pulls away from the joint. 
●​ Compression: member pushes toward the joint. 

Diagram: A simple triangle with arrows showing tension and compression members. 

 

Q3 Analyse the truss shown in fig for the bar forces. The 10 kN load 
at the joint is 30° inclined to the vertical. 

                      

 

 

 

 

 



Answer: 





 

 

Q4. Analyse the cantilever plane truss shown in fig by using the 
method of tension coefficient.  

 

Answer: 



 

 



 

 



 

 

 

 



Q5. Derive the expression for member forces using the Method of 
Tension Coefficients. 

Answer: 

Concept: Tension coefficient αi\alpha_iαi​ is a factor relating external load to member force. 

Step 1: Assume unit load at a joint where member force is unknown. 

Step 2: Compute elongation in members using Hooke's Law: 

δ=PLAE\delta = \frac{PL}{AE}δ=AEPL​  

Step 3: Relate elongations to forces using compatibility conditions: 

∑δi=δjoint displacement\sum \delta_i = \delta_\text{joint displacement}∑δi​=δjoint displacement​  

Step 4: Member force is then: 

Fi=αi⋅PF_i = \alpha_i \cdot PFi​=αi​⋅P  

Step 5: Solve for all members simultaneously. 

Advantages: Useful for compound and complex trusses.
 

Q6. Find the forces in the various members of the truss shown in fig.               
1.39 (a). The ratio of length to the cross-sectional area for all the 
members is the same. The truss is pinned at A and rests on roller at D. 

  

Answer: 



 



 



 

Q7. Compare Method of Joints, Method of Sections, Substitution, and 
Tension Coefficient. 

Answer: 

Method Advantages Disadvantages 
Joints Simple, step-by-step Time-consuming for large trusses 
Sections Quick for specific members Cannot find all members at once 

Substitution Systematic, good for compound 
trusses Algebraically intensive 

Tension 
Coefficient 

Useful for complex & continuous 
loads 

Requires compatibility analysis & matrix 
algebra 

 

Q8. Determine the forces in all the members of the given cantilever 
truss, using method of tension coefficients.                                           

 

 

 



 

 

 

Answer: ​

 

 



 

 















 

 

Q9. Solve a compound truss problem using both Method of Joints and 
Substitution. 
Answer: 

  Identify joints with two unknowns → Method of Joints. 

  Solve for first few member forces. 

  Substitute these into neighboring joints → Substitution. 

  Repeat until all member forces are calculated. 

  Compare results from both methods to check consistency. 

 



Q10. Analyse the compound truss shown in fig. 1.25 (a) which consists of two 
simple truss ABC and EFD connected by three links AF, EB and CD. Determine 
the forces in all the members of the truss. 

 

 

 

  

 

 ANSWER:  

Analysis of Compound Truss 

The truss consists of two simple trusses, ABC and EFD, connected by three links: AF, EB, and 
CD. 

Step 1: Check Determinacy 

A compound truss connected by three links is statically determinate if the condition m+r=2j is 
met, where: 

●​ m = number of members 

●​ r = number of external reactions 

●​ j = number of joints 

In this truss: 

●​ Joints (j): A, B, C, D, E, F = 6 

●​ Members (m): AB, BC, CA, EF, FD, DE, AE, AF, FB, BD, CE, CD, EB = 13 

●​ Reactions (r): Pin at A (2 reactions: RAx​, RAy​), Roller at D (1 reaction: RDy​) = 3 

●​ Check: m+r=13+3=16. 2j=2(6)=12. 

●​ Since 16=12, this structure is statically indeterminate for a simple pin/roller support 
system. 

Correction based on the textbook example: The problem assumes a solvable compound truss, 
which usually means the two simple trusses are ABC and EDF connected by AF, EB, and CD. 
The image labels the trusses as ABC and EFD. A more common interpretation for determinacy is 
to consider all the internal members as links between a primary and secondary simple truss. 



Assuming the problem is solvable and the diagram labels the main supports correctly (Pin at A 
and Roller at D) 
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