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Chapter - 2 

Vector Algebra 

 
 

 
 

Q1:  

 

 

  
Sol: Let  
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Q2:  

 
Sol:  

 
 

DOT PRODUCT 

 
 

PROPERTIES OF DOT PRODUCT:

 
 

SOME USEFUL RESULTS 

 
 

Q3: Prove  

 
Sol:  
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Q4: Find the angle between the face diagonals of a cube. 

   
Sol:  

 

 
 

Q5: Find the angle between the body diagonals of a cube. 
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CROSS PRODUCT 

 
 

PROPERTIES OF CROSS PRODUCT

 
 

USEFUL RESULTS:  
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Q6: Find the area of a parallelogram whose adjacent sides are i – 2j + 3 k and 

 2i + j – 4k. 

Sol : Vector area of parallelogram  = 

    

 
 

Q7: Find the components of the unit vector �̂ perpendicular to the plane shown 

in the figure. 

  
Sol: The vectors ⃗⃗ۯ  and ۰⃗⃗  can be defined as  

  
Q8:  
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Sol: 

 
Q9: Determine a unit vector perpendicular to the plane of A = 2i - 6j - 3k and B = 

4i + 3j - k . 

Sol:  A x B is a vector perpendicular to the plane of A and B . 

 
 

Q10: Prove the law of sines for plane triangles. 

Sol: Let a, b and c represent the sides of triangle ABC as shown in the adjoining 

figure: 

 
 

then a+b+c = 0. Multiplying by a x, b x and c x in succession, we find 

 
 

SCALAR TRIPLE PRODUCT 
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VECTOR TRIPLE PRODUCT 

 
 

Q11: Find the volume of parallelopiped if 

 
are the three co-terminous edges of the parallelopiped. 

 
Q12: Show that the volume of the tetrahedron having ⃗⃗ۯ⃗⃗ ۱ , ۱ ۰⃗⃗ , ۰⃗⃗ ۯ  as concurrent 

edges is twice the volume of the tetrahendron having  ⃗⃗۱ , ۰⃗⃗ ,  ۯ , as concurrent 

edges. 

 
Q13: Evaluate 

  
Sol: the result is equal to 
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Q14:  

 
Sol:  

 
Q15: Prove that 

  
Sol: from previous question, we have 

  
By a theorem of determinants which states that interchange of two rows of a 

determinant changes its sign, we have 
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Q16: Find the volume of tetrahedron having vertices 

  
Also find the value of q for which these four points are coplanar. 

Sol: 

 

 

 

 
Q17: Prove that  

 
Sol: Here ,we have 
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