
THEORETICAL QUESTIONS (PAST PAPERS) 

1. What are vectors and scalars quantities? Give one example of each. (1993, 2012) 

2. What are different methods of adding two vectors? Define all of them. (1988) 

3. Define unit vector and null vector. (1997) 

4. Define the following: (2005) 

i) Unit vector 

ii) Position Vector (2014 Supp.) 

iii) Free Vector 

Addition of Vector by Rectangular Component Method 

1. Describe in detail the addition of vectors by rectangular component method. (2013, 

2008, 2006, 1996, 1995, 1988) 

2. Distinguish between scalar and vector quantities. Describe the addition of vectors by 

resolving rectangular component method. (1990) 

3. Two forces F1 and F2 are acting on a point making angles θ1 and θ2 with positive x-axis 

respectively. Derive the expression for the magnitude of the resultant force and its 

direction using rectangular component method. (2011), (2000), (1993) 

4. Explain the addition of two vectors by rectangular component method. Calculate the 

resultant vector. (2002 Eng.) 

5. How many methods of addition of vectors are given in your book? Write their names. 

Describe the addition of two vectors A1 and A2 making angles θ1 and θ2 positive x-axis 

respectively by rectangular component method. (2004)  

NUMERICALS FROM PAST PAPERS 

Magnitude of a vector, unit vector parallel, vector addition: 

1. The following forces act on a particle P, F1 = 2i + 3j – 5k, F2 = -5i + j + 3k, F3 = i – 2j + 

4k, F4 = 4i – 3j – 2k Measured in Newton’s find, 

a) The resultant of the forces 

b) The magnitude of the resultant force 

  



2. If A = 3i – j – 4k, B = -2i + 4j – 3k and C = i + 2j – k, find, 

a) 2A - B + 3C 

b) |A + B + C| 

c) |3A – 2B + 4C| 

d) a unit vector parallel to 3A – 2B + 4C 

3. The position vectors of points P and Q are given by, r1 = 2i + 3j – k, r2 = 4i–3j+2k. 

Determine PQ in terms of rectangular unit vector, i, j and k and find its magnitude. 

4. Find the rectangular components of a vector A, 15 units long when it forms an angle 

with respect to +ve x-axis of 

a) 500 

b) 1300 

c) 2300 

d) 3100 

5. Find the unit vector parallel to the vector. A = 3i + 6j – 2k. 

6.  If A = i + j + k and B = 2i – j + 3k, find a unit vector parallel to A – 2B. 

7. Given r1 = 2i – 2j+k, r2 = 3i - 4j – 3k, r3 = 4i + 2j + 2k, find the magnitude of the 

following vectors.  

a) r3  

b) r1 + r2 + r3 

c) 2r1 – 3r2 – 5r3 

RECTANGULAR COMPONENT METHOD: 

1.  An aircraft takes off at an angle 60° to the horizontal. If the component of the velocity 

along the horizontal is 200 m/s, what is its actual velocity? Find also the vertical 

component of its velocity. (1990) 

2. Two vectors have magnitudes 4 and 5 units. The angle between them is 300 taking the 

first vector along x-axis. Calculate the magnitude and the direction of the resultant. 

(1997) 

3. If one of the rectangular components of 50 N is 25 N, find the value of other. (2010) 

4. A car weighing 10,000 N, moving on a hill that makes an angle of 200 with the 

horizontal. Find the components of car’s weight parallel and perpendicular to the road. 



EXTRA PRACTICE NUMERICALS 

Magnitude of Vector, Unit Vector Parallel, Vector addition: 

1. Given     i     k,     i      k,     i      k find the magnitude of the 

following vectors. 

i)    ii)          iii)             

2. Given     i     k,     i      k,     i      k find the magnitude of the 

following vectors. 

i)    ii)          iii)           

3. Given     i     k,     i      k,     i     k find the magnitude of the 

following vectors. 

i)    ii)       iii)          

4. Given     i      k,     i      k,     i      k find the magnitude of the 

following vectors. 

i)       ii)        iii)           

5. If   i      k and     i     k, find a unit vector parallel to     . 

6. If   i    k and     i      k, find a unit vector parallel to     . 

7. If    i     k and     i      k, find a unit vector parallel to      . 

8. If    i      k and     i      k, find a unit vector parallel to     . 

RECTANGULAR COMPONENT METHOD: 

9. An airplane takes off at an angle 300 to the horizontal. If the component of the velocity 

along the horizontal is 200 m/s, what is its actual velocity? Find also the vertical 

component of its velocity. 

10. An airplane takes off at an angle of 240 to the horizontal with a velocity of 350 m/s. Find 

the horizontal and vertical components of the velocity of the airplane. 

11. A boy plays with his car such that he ties a thread with a car and pulls it. He pulls it first 

at an angle of 700 with a velocity of 1 m/s. Find the horizontal and vertical components 

of the velocity. If he pulls his car perpendicular to the horizontal (i.e. at 900) explain 

what will happen to the car, use appropriate mathematics. 



12. An aircraft now lands at an angle of 450 with respect to vertical at a speed of 144 m/s. 

Find its vertical and horizontal components. Draw diagram also. 

13. Two vectors have magnitudes 4 and 6 units. The angle between them is 600 taking first 

vector along x-axis. Calculate the magnitude and direction of the resultant. 

14. Two vectors have magnitudes 3 and 7 units. The angle between them is 500 taking first 

vector along x-axis. Calculate the magnitude and the direction of the resultant. 

15. A car ascending on a hill have weight 9818 N. The hill is inclined at an angle of 130. Find 

the parallel and perpendicular component of car’s weight with respect to the hill. 

16. A car is descending from a bridge which is inclined at 60, the car have mass 241 kg. Find 

the weight of car. Then find the parallel and perpendicular components of car’s weight 

with respect to the bridge. 


