(3)

Ans:

4)

Ans:

6))

Ans:

Direction
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How can we express the magnitude of a vector? '
Symbolically, the magnitude of a vector can be represented b
etc. Graphically, the magnitude of a vector can be meast
according to selected scale.

What is meant by Null vector? _

A vector whose magnitude is zero and has an arbitra

is represented by O. .
We can obtain the null vector by adding a vector into its
A +(—Z) =0 |
If force of magnitude 20N makes an angle of 30° with
components?
F=20N
0 = 30°
Fy=?
F,=F Sin ©
=20 Sin 30"
(1)
=2
Fy= 10N

If force F of magnitude 10N makes an angle of 30° with y — axis then find its x -

component. i T
F = 10N i
Angle of F with x-axis p'/'
6 =90" -30" = 60" y y
Fx =1 30°
Fx =F Cosb 60
=10 Cos (60°) } L,
I X —axis
= 10(-2—) O
Fx = 5N

]
y light face lettere.g A ¢
red by length of a veq

ry direction is called Null vector, |,
negative vector.

x — axis then find its v _

How can we add the number of vectors 4 7 1
method. S ABC. by rectangular components |

To determine the resultant, w i
, we have to find its magnj i i
gnitude and direc
- . tion so

R=\(Ax+Bx+Cxe )’ :IATV;‘B)TCV o,

6 = tan L\’

--------
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A A a - %% el ! endicular
(6) Prove that A=2i-3j+k and B=4i+ )~ 5k are mutually perp
B=4i+ -5k
AB=(21 3] +k)(41+_} Sk)
AB=(2 )(4)+( 3)(D)+(1)(=5)
=8-3-
« dicular to each other.
Since dot product of two vectors 4 & B is equal to zero. So they are perpendl ) p
(7)  If two vectors Fand F, lie in yz — plane. Then what will be the orientation 0
F X F
Ans: By using right hand rule the direction of F, x F, is perpendicular to yz -plane i.c along X — axis
@8)  Show that the self dot product of vector A is equal to the square of its magnitude.
Ans: The got product of a vector with itself is called self dot product.
Let A be given vector then.
AA=AAcosO 0 =0"
= AA cos (0)
= A2
(9)  What is the geometrical significance of cross product of two vectors.
Ans: Magnitude of Ax B is equal to the area of the parallelogram formed with Aand B as two
adjacent sides.
Area of parallelogram = (length) ..
theighy o ST
=(A)(Bsm 0) BSin® =h ,"‘
= ABsinf ’
= |Z X -B . 1 o
(10)  Write the factors on which the torque depends.
Ans: - Torque depends upon three factors.
(i) Applied force F°
(ii) Vector r from pivot point to point of application of force
’ (i)  Angle betweenrand F .
5\ ) Define the moment arm of a couple.
ns: The ffi .
perpendicular distance between the line of action of forces of couple is called
moment arm, In the given figure moment arm = OP =x
F
0
Q —— | P
X :
—— F
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' or
the turnin ' Ifi
' \Y ¥ to u
Therefore. SO Wo ha ach other?
ilibrium de parallel to €
complete CqUITET, hen how could they be made P
- Sk =j+k then .
l4) “' a=1+aJ+Bl\ and b 1 l\ ) . :+ :
" rectors n N a0 . '+ k= Ul l‘_',-' ’
\ns: Additmn of ve 3 - —”1-):”?+aj+[3k=u(1 +‘/)., 1+aj /}
Let a is parallel to b then a = ‘ J -
_ o, f=u makes d parallel to &
~l=ma=0p=U Hence a =0s 60°is what percentage of their maximum
- LTI | at 1S W
(15) The resultant of a and b inclined
resultant? L ap ' a .
- R : lal +2|allp|cos 6l
Ans: If R is resultant of 4 and b then R* = Ial +(b l ” |
oK Bogs
NO\V R nn\-:2 IS — ’
‘ R max 2 .
R0 . 06 of
R2=l+\+1,R=J§.—+ Now R, =2 So ———R == 0.86, 50 R is 86% of R e
(16)  If two vectors arc parallel and anti parallel what will be their resultant vector?
Ans: 1T two vectors arc parallel, then the resultants is maximum and have the magnitude cqua!
(o the sum of the magnitudes of the given parallel vectors. If two vectors arc antl
parallel, the resultant is minimum and have the magnitude equal to the difference of the
magnitudes of the given anti parallel vectors.
(17)  If we have two non-zero vectors Aand B then under what condition the dot product
of two vectors will be maximum.
Ans: 1_115 dot product of two vectors will be maximum when the angle between them is zero.
A.B=ABcos0 .
— A
A.B'= ABcos(0) >
A.B = AB(maximum value) B >
(18)  What is dot product? Write the form
. ula of K.E i
velocity vectors. E'in terms of sclf dot product of
Ans: The scalar product of two vectors Aand B is a scal )
alar quantity, defined

A.B = ABcos6
As kinetic energy of object of mass m and speed v is given by the relagi
° Y the relation

K.E= lm\'2
2

v l]al t() ll\ St lf (0t nrandaniae ©.

T rTEw e ——
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(19)

Ans:

(20)

Ans:

@n

Ans:

(22)
Ans:

(23)
Ans:

=V \

KE=2m(v)
AxB
ARBsin0

What docs represent?

AxB
kol

ABsinf

By definition

Ax B = ABsin0On
~ Ax B

— e e S

n= .
4Bsind
it is unit vector perpendicular to plane containing Aand B..

represent the unit vector. Which shows the dircction of Ax B

What are concurrent and coplanar forces.

Concurrent Forces
The force which passes through one point are called concurrent forces.

Coplanar Forces
The forces lying in the same plane arc called coplanar forces.

What is the angle between unit vectors i 1 and . What are their orientation.

The unit vectors i. jand k arc mutually perpendicular.
So the angle between any (Wo given unit yectors 15 90,

The unit vectors i, jand k 1¢ usually along X-axis .

y — axis and 7 - axis respectively.

If a.b.c are adjacent sides of a unit cube then what is abxc?
[et us consider unit cube as shown. Hence bre is parallel toa . So

E(Ey E)=5.(l)(l)(sin‘)0°)ﬁ

=aa.a: . sin90°=1

=1

oV BY

=a:°,

a.bxc=1"a is a unit veclor.

With the help of diagram, show that Ax B =-Bx A.

Consider two vectors A & 5 making an angle ¢ with cach other

vector is obtained by right hand rule.

Rotate the first vector A into B through the
smaller of two possible angles. '

This rotation 18
represented by curling the fingers of stretched right
hand placed on the first vector 4. then thumb
represents the direction of veetor product. The
direction of 4 x Bwill be vertically upward as
shown in the fig (a).
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