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Answer ALL questions 

1. (a) Show three cardinal planes associated with the human body. 
(b) List three movements that occur primarily in each of the three cardinal planes. The movements 
may be either sport skills or activities of daily living. 
(c) List the advantages and disadvantages of using a video camera as compared to the human eye 
for collecting observational data. (1+3+2=6) 

2. Hypothesize about the way or ways in which each of the following bones is loaded when a person 
stands in anatomical position. Be as specific as possible in identifying which parts of the bones are 
loaded: (a) Femur, (b) Scapula, (c) Humerus, (d) Third lumbar vertebra (2) 

3. (a) What kinds of fractures are produced in bones by compression, tension, and shear respectively. 

(b) Define (i) osteoclast and (ii) osteoblast. (3+2=5) 

4. Briefly describe with relevant sketches the structural organization of skeletal muscle. (5) 

5. (a) How running is different from walking? 
(b) Describe briefly different phases of a normal gait cycle. 
(c) The stride length of a person is measured as 0.75m. If the height is 1.55m, estimate the average 

speed of the person during leisurely walking. Take acceleration due to gravity as 10m/s2
• 

(1+1+2=4) 

6. The positions (in mm) of three landmarks in femur bone as shown in 
Fig. 1 are : A (180, 250, -1445), B(140,270,-1875), and C(115,300,-

-1460). The landmark A is the hip joint center. Calculate the three 
dimensional transformation matrix considering suitable body reference 
frame. Also calculate Euler angles to describe the orientation of the 
femur bone in space. 

(4+4=8) 

B 
Fig ·I 




