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Physics notes Class 11 1 Chapter 2 [Vectors and equilibrium]

VECTORS AND EQUILIBRIUM

EXERCISE SHORT QUESTIONS

2.1. Define the terms (i) Unit vector (ii) Position vector (iii) Component of a vector

i. Unit vector
“A vector in a given direction with magnitude one in that direction is called unit vector.” It is used

to represent the direction of a vector.

The unit vector A of a vector A is given as

ii. Position vector

“A vector that is used to describe the location of a point with respect to the origin is called position
vector.”

Usually it is denoted by T and is given as
I'=ai+bj+ck
iii. Component of a vector

“The effective value of a vector in a given direction is called component of a vector.”
2.2. The vector sum of the vectors gives zero resultant. What can be the orientation of the
vectors?

If the three vectors A, B and C are arranged in such a way that they form a triangle then their vector
sum will give zero resultant.

2.3. Vector A lies in the xy plane. For what orientation will both of us components be negative?
For what orientation will is components have opposite signs?

i. In third Quadrant both of the components of vector A have negative signs.
ii. In second or fourth quadrant, both of the components of vector A have opposite signs.
2.4. If one of the rectangular components is a vector is not zero can its magnitude be zero?
Explain.

No, if one of the rectangular components of a vector is not zero, then its magnitude can never be
zero. Magnitude of a vector in a plane is given as

A=,/Ax? + Ay?

For space

A=./Ax2 + Ay? + Az?

From both of above formulas, it can be seen that for zero magnitude, all the rectangular components
of a vector must be zero.
2.5. Can a vector have component greater than the vectors magnitude?
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1) In case of components of a vector other than rectangular components, a vector may have
components greater than vector’s magnitude.

A>Rand B>R . B
R
A
2) In case of rectangular components, a vector can never have components greater than vector’s
magnitude.

A=,/Ax? + Ay? + Az2
2.6. Can magnitude of a vector have a negative value?

No, the magnitude of a vector involves square of its rectangular components. Thus its magnitude
can never be negative.

A= /Ax? + Ay? + Az?
2.7.1fA+ B = 0,What can you say about the components of the two vectors?
IfA+B=0 then
Ad +Aj+AK+Bi+Byj+ Bk = 0i+0j+ 0k
Ad+Bd+Aj+Byj+Ak+Bk = 0i+0j+0k
(Ax +By )i + (Ay + By)j + (A, + Bk = 07+ 0j + 0k

Ax+Bx:O i.e.Ax:_Bx
Az+Bz:0 i.e.AZ:_BZ

Hence if A+B = 0, then components of the two vectors will be equal in magnitude but opposite in
direction.

2.8. Under what circumstances would a vector have components that are equal in magnitude?
For components of a vector to be equal, the angle between them must be 45°.

Ay = A
Asin® = Acos0

Sin® = Cos6
sin@ _q
CosB

tanf = 1

0= tan’!(1) =45°
2.9. Is it possible to add a vector quantity to a scalar quantity? Explain.

No, it is not possible to add a vector quantity to a scalar quantity because both are different in

nature. A scalar quantity has magnitude while vector quantity has magnitude as well as direction.
2.10. Can you add zero to a null vector?

No, we cannot add zero to a null vector because zero is a scalar quantity while null vector is a

vector quantity and a scalar cannot be added to a vector because both are different in nature.
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2.11. Two vectors have unequal magnitude, Can their sum be zero? Explain.
For two vectors to give their sum equal to zero they must have equal magnitude but opposite
direction. Sum of two vectors with unequal magnitude can never be zero.

A+(-A)=0
2.12. Show that the sum as well as the product of two perpendicular vectors of equal lengths are
also perpendicular and of same length.
Let us consider two vectors A and B such that AB=B.A=0and A=B
Sum of two vectors =S =A + B
Difference of two vectors=D =A — B
If A+ B and A— B are perpendicular to each other than
(A+B).A—B)=A’-AB+BA-B?
(A+B).(A—B)=A?—-0+0—A?

Thus the sum and difference of two vectors are perpendicular to each other.

Length of S = VA2 + B2 + 2ABcos® = VAZ + B2 + 2ABcos90 = VA?Z + B2

Length of D = /A2 + (— B)? 4+ 2A(—B)c0s90 = VA% + B2 — 2ABcos90 = VA2 + B2

Thus the sum and difference of two vectors have same lengths.

2.13. How would the two vectors of the same magnitude have to be oriented, if they were to be
combined to give a resultant equal to a vector of the same magnitude?
Let us consider two vectors A and B such that A= B

R=+A2 + B2 + 2ABcos® = VA2 + A2 + 2AAcos® = VAZ + AZ + 2A2%cos0

R = V2AZ + 2AZcos0 = \/2A2 (1 + cos0)
IfR=A=B
A = /2 AV1+ cosb
A
K \/—\/ 1 + cosO
1 =+/2 V1+ cosb
1
— = 1+ cosH
V2
L =1+ 0
5 = cos
L 1 = 0
> = cos
1
—— = cosH
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1
cos‘l(—z) =0

0 =120°

Thus the two vectors must be oriented at 120°.
2.14. The two vectors to be combined have magnitude
( Skip this Question )

2.15. Suppose the sides of a closed polygon represent vector arranged head to tail. What is the
sum of these vectors?

ooooooooooo

D

A

In a closed polygon for example a hexagon, the six vectors A, B, C, D, E and F are arranged by
head to tail rule in such a way that their resultant is a null vector.

2.16. Identify the correct answer:
( Skip this Question )

2.17. If all the components of the vectors A; and Az were reversed, how would this alter A x A;?
If all the components of the vectors A and A were reversed then

Ai=—A; andAx=—-A>
And hence

(A1) X (FAz) = A1 XAy

Thus the product A1 XAz will remain unaffected because both A1 X Az and (—A1) x(—Az) will
have the same magnitude and direction.

2.18. Name the three different conditions that could make A; X A, =0.
The three conditions are

1. A1 is a Null vector.

2. Az is a null vector.

3. A1 and A; both are parallel (6 = 0°) or anti parallel (6 = 180°).

2.19. Identify true or false statements and explain the reason.
(a) A body in equilibrium implies that it is not moving nor rotating.
This statement is false because a moving body can also be in equilibrium when it is
moving with uniform velocity.
(b) If coplanar forces acting on a body form a closed polygon, then the body is said to
be in equilibrium.
This statement is true because if coplanar forces acting on a body form a closed polygon
then vector sum of all the forces is zero and body will be in equilibrium.
2.20. A picture is suspended from a wall by two strings. Show by diagram the configuration of
the strings for which the tensions in the strings will be minimum.

Consider a picture of weight w suspended by two strings as shown in the figure. As picture is in
equilibrium then
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YFx=0

TicosO — Tacos6 =0

Ticos 6 = Tacos 6

Ti=T,=T e
Similarly Ti,cos@ T,cos@
EXFy=0
T1sin6 + T2sinh —w =0 lW=mg
Tsin® + Tsinb = w
2Tsin® = w
s w
2sin@

The above equation shows that tension is minimum when sinf is maximum. Sinf is Maximum
at 90° so tension is minimum when strings are oriented at 90°.

2.21. Can a body rotate about its center if gravity under the action of its weight?
No, a body cannot rotate about its centre of gravity because in this case line of action of force
passes through pivot point, so moment arm becomes zero and hence torque is zero.

t=If =(0)f= 0
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