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02 Scalars and Vectors

Right hand screw rule in vectors

axb
4

Syllabus

2.0 Introduction

2.1 Addition and substraction of
vectors

2.2 Product of vectors

If we have any two skew vectors @ and ? the
right-hand rule is used to determine the
direction of third vector ¢, Vector @is normal
to the plane gntammg vectors a and b such
that @=a % b,

1. Magnitude of resultant of two vectors E and
- .
Q:
R =+/P2 +Q? +2PQcos

2. Direction of resultant vector :

o :tan_l QS;HG
P+Qcos0

Where E and 6 are two adjacent vectors

3. Commutative law of vector addition :
B
P+Q=Q+P
4. Associative law of vector addition :
- o5 >
P(Q+R) = (P+Q)+R
5. Distributve law of multiplication over
addition :
. - o5 o -5 5> o o
L P.(Q+R)=P-Q+P-R
- - > o >
i. Px(Q+R) PxQ+PxR
6. Distributive law of multiplication over
subtraction :

=4 -

. = > o -
L P(Q-R)=P-Q-P-R
- > o o
i. P><(Q R) PxQ-PxR
Magnitude of resolution of a vector :
i. along two dimensional rectangular components

R=,R+R’

ii. along three dimensional rectangular components

R=RZ+R2+R2

Angle of inclination of resultant with positive
direction of X-axis :

R
0= tanl(—y]
RX
Scalar (dot) product of two vectors :

L P.Q=PQcos6

P.Q
[PQ]
W j.i=j.-j=kk=1
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10.

11.

12.

13.

d A A A
V. If P:PX 1+Py _]+sz
d A A A
and Q=Q,i+Q,j+Q,k,

- -
P-Q=PQ,+PQ,+PQ,
Vector (cross) product of two vectors :
. - -
L PxQ=PQsin0
- -
sin0 = PxQ

ii. - -

[PIQ]

iii. Unit vector perpendicular to the cross product

> o
~ o PxQ

~ PQsin®

iv. Cross product of unit vectors

VASENAN A

ixi=jxj=kxk=0
ixj=k, jxk=1,kxi=]
id A A A
V. If P:PX1+PyJ+sz
- N A A
and Q=Qx1+QyJ+QZk’
PXQZ(PYQZ—PZQY)I _(PXQZ_PZQX).]

+(P,Q, —P,Qk

i j ok

> -
. PxQ=|P, P, P,
QX Qy QZ

Direction cosine of a vector :

y

X . B R
. CoOSp=——
B R

i coso=

z

iii. cosy=

Area of parallelogram :

| cross product of two vectors representing
adjacent sides |

Area of triangle :

5 x | cross product of two adjacent sides |

1.

10.

Scalars are added, subtracted and divided
algebraically.

Vectors are added and subtracted geometrically.
The vectors acting in the same plane are called
coplanar vectors. The vectors which are
perpendicular to each other are called orthogonal
vectors.

Commutative and associative laws are true for
vector addition but not true for subtraction of
vectors.

Two vectors can be added by using either triangle
law or parallelogram law of vector addition.

If two vectors E and (3 lie at an angle 0, then

the magnitude of their resultant is given by

R =+/P2 + Q> +2PQcos0

i. If0=0°i.e., two vectors are parallel then
R=P+Q

ii. If6=90°1i.e., two vectors are perpendicular
then

R=4P? +Q?

iii. If @ = 180° i.¢., they have common point but
acting in opposite direction then
R=P-Q

iv. Range of resultant of two vectors is,

> > - - >
|P=Q|<|R[<[P+Q|
If a vector E splits up into two rectangular

components then it is given by

> o> -

P:Px+Py

Horizontal component of 3 _ EX —PcosO

Vertical component of ; = ;y =Psin6

For three rectangular components i.e., along x, y
and z axis

> o - -

P=Px+Py+P;

Division of vectors is not allowed as directions
cannot be divided.

Angle between two vectors can be determined
either by using dot product or cross product of
two vectors.

0 E.(S(PQCOSG) E X (S(PQ sin 0)
0° PQ 0

90° 0 PQ

180° -PQ 0
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( ) Scalars & Vectors

1.

2.

The magnitude of a vector is a scalar while
component of a vector is a vector.

A quantity having magnitude and direction is not
necessarily a vector. eg.: time, finite, angular
displacement and electric current. These quantities
have magnitude and direction but they are scalars.
This is because they do not obey the laws of
vector addition.

The resultant of two vectors of unequal magnitude
can never be a null vector.

The magnitude of rectangular components of a
vector is always less than the magnitude of the
vector.

Unit vector does not have any dimensions and
unit. It is only used to specify direction.

If the frame of reference is rotated or displaced,
the vector will not change. If the frame of
reference is translated only the components of
the vector change. If the frame of reference is
rotated the components as well as direction
cosines of the vector change.

A physical quantity which has different values in
different directions is called a tensor.

e.g.: Moment of inertia

If - - - - - d
A+ Ars+As+. +A, =0 N
A =A,=A,=...=A then the adjacent vectors

2n
are inclined to each other at an angle —.
n

IfXJr_B):E and A% + B? = C?, then the angle

between X and E is 90°. Also some values that

A, B and C can have are:

i A=3,B=4,C=5

ii. A=5B=12,C=13

iii. A=8,B=15,C=17

If |X>< E = X_E|, then the angle between X
and g is 90°.

Angle between (X+ ﬁ) and (Xx E) is 90°.
Angle between (?+ 3) and § is 45° and that
between (f+ 3) and | is 90°.

Unit vector :

i. along (€+ 3) is (§+ 3)/\/5

ii. along (i1 j4k) is (i+ j+k)/+3

iii. along (j— j) is (i-j)/+/2
Two vectors are collinear if their dot product

equals the product of their magnitudes and their
cross product is zero.

Flight of bird

w1 SIEINIE

When a bird has to fly, it presses air with its
two wings along on oblique direction. The
resultant of the reactions on the two wings
of the bird enables it to fly up in the sky.
Thus, it is an example of composition of
vectors.

Multiple Choice Questions
Classical Thinking

2.0 Introduction

1.

N

w

>

9]

o

Vectors are physical quantities which are
completely specified by

a) magnitude only

b) number only

¢) direction only

d) both magnitude and direction

The magnitude of a vector cannot be

a) zero b) negative

c) positive d) unity

Which of the following is a scalar ?

a) Displacement b) Kinetic energy

c) Couple d) Momentum
Which of the following is a scalar ?

a) Torque b) Linear momentum
¢) Electric field d) Electric potential
Out of the following physical quantities which is
NOT a scalar ?

a) Angular velocity b) Angular frequency
¢) Number of moles d) Total path length
Which of the following quantity is a vector ?
a) pressure b) time

¢) impulse d) charge
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10.

11.

12.

13.

14.

15.

16.

The vectors of the same quantity having same
magnitude and same direction are called

a) parallel vectors  b) equal vectors

¢) zero vectors d) negative vectors

A single vector which produces the same effect
of two or more vectors is called

a) position vector b) resultant vector

¢) positive vector d) equal vector

Addition and subtraction of vectors

Choose the INCORRECT statement.

a) Vectors having same direction can be added.

b) Vectors having same magnitude can be added.

¢) Vectors having different physical quantities
can be added.

d) Vectors representing same physical quantity
can be added.

Vector subtraction is

a) non-commutative only

b) non-associative only

¢) neither non-commutative nor non-associative

d) neither commutative nor associative

The process of finding the resultant of two or

more vectors is called

a) resolution of vectors

b) addition of vectors only

¢) subtraction of vectors only

d) composition of vectors

The resultant of two vectors will be maximum, if

they are

a) equal vectors b) parallel vectors

¢) coplanar vectors d) orthogonal vectors

The resultant of two vectors will be minimum, if

they are

a) equal vectors

b) parallel to each other

¢) coplanar vectors

d) perpendicular to each other

The process of finding the components of a given

vector is called as

a) composition of vector

b) multiplication of vector

¢) addition of vector

d) resolution of vector

If the component of one vector in the direction of

another vector is zero, then those two vectors

are .

a) parallel to each other

b) opposite to each other

¢) coplanar vectors

d) perpendicular to each other

Under what condition |X+ g =] X |+] §| holds
good ?

17.

18.

19.

20.

21.

22.

a) , and g actin the same direction
b) A and g actin the opposite direction
¢) A and g are different physical quantities

d) 5 and g have same magnitude

Law of polygon of vectors is a repeated use of
a) triangle law of vectors

b) parallelogram law of vectors

¢) addition of vectors in one dimension

d) multiplication law of vectors

In parallelogram law of vectors, the direction of
resultant vector is given by

a) tan(x:Qc—osle
P+Qsinb
P+QcosH

o) tana = Psin©
P+QcosH

g) tana = Pcos6
P+QcosH6

If vector X E 3€+ 23_ 412 , its magnitude is

a) 1 b) V3
c) 9 d) 29

A vector is represented by E = 3€+ 3+ 212 , its
length in XY plane is
a) 2unit b) /5 unit

¢) 410 unit d) /15 unit

The direction cosines of X = _§+ 2 3+ 312 is

1 2 3 1 2 3

R T T vl v e

1 -2 3 -1 2 -3
R VRN v A VR N VRN VR 7
In a cartesian coordinate system, the coordinate
of two points P and Q are (2, 3,—6) and (-2,-5, 7)

respectively, the vector ﬁ is represented by

a) _4i-8j-13k b —4ir8j-13k

©) 4i-8j-13k ) —4i-8j+13k
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23.

24.

25.

26.

27.

28.

29.

Three coplanar vectors in arbitrary units are given

e d A A A

by B=i+j+3k and

A=4i+2j-3k>
8:4§+53+ 312 , the resultant is
a) 8i+3j+3k b) 5i+3j-3k

¢) 9i+8j+12k d) 9i+8j+3k
The unit vector parallel to the resultant of the
vectors A =4i+3 j+ 6k and B=—i+3j-8k i

2) %(3%6}—21@) b) %(3?+6}+2f<)

0 %(3% 6j-2k) d %(3?— 6i+2k)

If A =37+2j-4k and B=5{_7j+ 2k which
vector whenaddedto , . g will give unit vector
along X—axis ?
a) 7i+5i+2k b —7i-5j+2k
9) —7?+53+21§ d) 7?+53—21§

The magnitude of the resultant of two vectors E

and 6 is R. It is given by

a) R =4/P?+Q>+2PQsin0

b) R =P +Q+2PQcos0

¢) R =4/P*>+Q>+PQsin0

d) R= \/P2 +Q% +PQcosO

Two equal forces acting at a point, at right angle
to each other have a resultant of 14.14 N. The
magnitude of each force is

a) 28.28 N b) 24.14 N

c) 10N d) 7.07N

A body is acted upon by two forces of magnitudes

F = \/5 N and F, = 3 N which are inclined at

45° to each other. The magnitude of resultant
force acting on the body is
a) 17N b) 11N

¢) V17N d JIIN

The velocity of a body is 20 m/s making an angle
of 30° with the horizontal, the vertical component
of velocity is

30.

2.2

31.

32.

33.

34.

35.

36.

a) 20m/s b) 17.32m/s

c) 10m/s d) 7m/s

A body of mass 10 kg is placed on a smooth
inclined plane making an angle of 30° with the
horizontal, the component of the force of gravity
trying to move the body down the inclined plane
is (g=9.8 m/s?)
a) 98 N

c) 10N

b) 49N
d) 5N

Product of vectors

The vectors K = 6€+ 93_ 312 and
B=2i+3j-k are

a) parallel b) antiparallel
¢) perpendicular d) identical

Two vectors of different physical quantities can
be to obtain a scalar

a) added b) subtracted

¢) multiplied d) divided

Choose the WRONG statement.

a) Scalar product of two vectors is a scalar

quantity

b) Dot product of two vectors obeys the
distributive law of multiplication

¢) Dot product of a vector with itself is zero

d) Scalar product of vector with itself'is equal to
square of its magnitude

The scalar product of electric field intensity and

area vector through which the line of force

emerges is

a) electric potential

b) electric current

c) electric charge density

d) electric flux

The example of dot product is

a) angular momentum

b) moment of force

c¢) linear velocity of terms of angular velocity

d) magnetic flux linked with the surface of
mangetic induction

Two vectors , and g are at right angles to each

other then

>

Wiy
Il
(]
2
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37.

38.

39.

40.

41.

42.

43.

44,

45.

Two vectors E and 6 are given by

P=5i+7j-3k and Q=2i+2j—ak, If they
are mutually perpendicular then value of 'a' is
a) 8 b) 5

c)3 d -8

A force of (5 §+ 63)N makes a body to move on

arough surface with a velocity of (4 Q_ 2 ﬁ)m /s-
What is the power ?
a) 8unit

¢) 14unit

b) 13 unit
d) 24 unit

A constant force of (2 €+ 33+ SIE)N produces a

displacement of (3 §+ 23+ 212)m . Then work

done is
a) 517 b) 15]
c) 221 d) 501

The angle between the vectors E =3 ?+ 3+ 212

and Q=i—2j+3k 18

a) 120° b) 90°

c) 60° d) 45°

The angle between the following pair of vectors
A=i+j+k and B=—_j— j+2k 18

a) 150° b) 120°

c) 90° d) 30°

What is the dot product of two vectors of
magnitude 3 and 5, if the angle between them is
60°?

a) 15 b) 8

c) 75 d) 53

The vector product of two vectors is a vector
whose direction is given by

a) Left hand thumb rule

b) Right hand thumb rule

¢) Fleming's left hand rule

d) Biot—Savart's rule

The magnitude of self cross product is

a) zero

b) magnitude of vector

¢) square of the magnitude of vector

d) half the magnitude of vector

The vector product of two non-zero vectors is
Zero

a) only when they are in the same direction

b) only when they are making angle 60°

¢) only when they are perpendicular

d) whey they are parallel or antiparallel

46.

47.

48.

49.

50.

5L

52.

53.

The example of cross product is
a) power b) torque
¢) work d) electric flux

If A=—2i+3j-4k and B=_3i—4 j+ 5k then

Ko i
SR S
O ik @ il

. -
Determine a vector product of A — €+ 3+f( and

A A A

B=—3i+j-2k
a) 3i—j+4k b) —3i+ j+4k
©) 3i+ -4k d) _3i-j+4k

If §:€+23+12 and 6:3€+3—12 then Exa
is

a) ~3i+4j-5k b 3i-4j+5k
c) 3ik4j-5k d) 37475k

Linear momentum ; =2 §+ 4 3+ 512 and position
vector is ? =3 Q_ 3+ 212 , the angular momentum
is given by

a) 3i-19j+14k b 13i+19j+14k

¢) —3i-19j+14k d) —13i-11j+14k

The area of triangle formed by the sides of vector

Xandgis

a) |AxB]| b) |A.B|
L2 B &) L|AxB]|

) 1A ) 2

The area of the triangle having two sides

- A

A A - N A N,
A=i-2j-2k and B=2i4+2j+3k is

a) 445 sq. unit b) 22.5 sq. unit
c) 4.717 sq. unit d) 9.43 sq. unit
Area of parallelogram whose adjacent sides are

(i+2j+3k)m and (i—3 j+k)m 18
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54.

55.

a) /50 m>

¢) 25 m?

b) 150 m>
d) 75 m>

Miscellaneous
- A A A - A A A
If p=i+2j-4k and Q=i+2j—kthen

(F+d){F-d)

a) 5
c) 25

b) 15
dy 115

If A=2i+3j+4k and B=j+2j+3k- The
value of [QA— Bj-[AJr 2Bj is
a) 30 b) 40
c) 55 d) 90
A particle moves from position
S1= (3€+ 33_ 61A<)m to position of

A

;2 =(14i+ 13}+ 912)m ,under the action of a force

1_5 =(4 §+ 3+ 312)N . The work done by the force is

a) 2007 b) 1001
c) 751 d) 50J
Walking of a person

Force of the
road on you
|-
L

o
<

Force on the road

Walking on a person is an example of resolution
of a vector. When a person walks, he presses the
ground obliquely, in the backward direction. Thd
ground offers an equal and opposite reaction in
the opposite direction. The vertical component
of this reaction balances the weight of the
person. The horizontal component helps the
person to walk.

Critical Thinking

2.0 Introduction

1.

Scalars are physical quantities which are
completely specified by .

10.

a) numberandunit b) number only

¢) unit only d) neither number nor unit

A vector is not changed if

a) itis divided by a scalar

b) itis multiplied by a scalar

c) itslides parallel to itself

d) all of these

The velocity vector of a stationary particle is

a) zero vector

b) vector with magnitude of velocity vector

c¢) scalar

d) scalar with magnitude of velocity vector

If the angle between two collinear vectors is ©

radians, vectors are said to be

a) antiparallel vectors

b) parallel vectors

¢) similar vectors

d) identical vectors

If the angular displacement is large, it is a scalar

quantity because

a) its magnitude for large values cannot be
calculated

b) it is not coplanar for large values

¢) it will not obey the commutative law of vector
addition

d) it will not obey principle of homogeneity

Angular momentum is

a) a scalar

¢) an axial vector

b) a polar vector
d) none of these

Addition and subtraction of vectors

The component of a vector may be

a) equal to its magnitude

b) double its magnitude

c¢) greater than its magnitude

d) either greater or equal to its magnitude

Which of the following is NOT essential for three

forces to produce zero resultant ?

a) They should be in same plane

b) It should be possible to represent then by the
three sides of a triangle taken in the same order

c¢) They should act along the sides of
parallelogram

d) The resultant of any two forces should be equal
and opposite to the third force

Following sets of three forces act on a body.

Whose resultant cannot be zero ?

a) 10,10, 10 b) 10,10,20

c) 10,20,30 d) 10,20,40

If more than three forces are acting on a heavy

rigid body such that the body is in balanced state,

then all the forces are

a) collinear

b) coplanar
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11.

12.

13.

14.

15.

16.

17.

18.

¢) acting in random direction
d) represented by the sides of a polygon of
vectors

The vector projection of a vector 33, 4} on

Y—axis is
a) five b) four
c) three d) zero

A vector is represented by 3 §+ 3+ 212 . Its length
in XY plane is

a) 2 b) Ji4
¢) 410 d) 5

A particle is simultaneously acted by two forces
equal to 4 N and 3 N. The net force on the particle
is

a) 7N
¢) IN

b) 5N
d) between 1 Nand 7 N

The vectors X and g are such that

|X+§|:| ;A:_E|. The angle between the two

vectors 1s
a) 90° b) 180°
c) 0° d) 45°

The resultant of two vectors at right angles is 5 N.
If the angle between them is 120° and the resultant

is \/13 then the vectors are

a) 3N, V4N b) V2 N,+/5N

¢) 3N, 4N d) 7N, 3N

X is a vector with magnitude A, then the unit

vector 1& in the direction of X is

5
A

>

9 AA b)

&
>

©) AxA

If a unit vector is represented by () 5 $_ 0.8 3+ Cf(

then the value of ¢ is

a) 4/0.01 b) Jo.11
o) 1 d) 0.39

A unit vector in the direction of the negative of

AN A .
the vector (—i+j—k) 18

-1~ A AAA
) FHITR b)) Bk

19.

20.

21.

22.

23.

2.2
24.

“Livicn

c)\/— d)\/g

If ;‘:=2€+63 and §:4€+3}, the vector

(1+J l<)

having the same magnitude as E and parallel to

X is
0 3Qi-6) b £(?—33)
o) @(4@3}) d) £(?+3S)

If the sum of two unit vectors is a unit vector,
then magnitude of difference is

a) 2 b) 3

1
c)ﬁ d)\/g

A vector g is turned without a change in its length

through a small angle d6. The value of | A;|

and Aa are respectively

B
a 'A
a
D
(0]
a) 0, ad® b) ade, 0
¢) 0,0 d) ade, ado

A vector of magnitude a is rotated through angle
0. What is the magnitude of the change in the
vector ?

a) 2 asin 6/2
c) 2asin 0

b) 2 a cos 6/2
d) 2acos 6

The resultant of two vector E and (3 is ﬁ If

the magnitude of (3 is doubled, the new resultant

becomes perpendicular to E . Then the magnitude

ofﬁis
a) P+Q b) Q
¢) P d) P;Q

Product of vectors
A force vector applied on a mass is represented as

E —6i 83+ 10k and accelerates with 1 m/s2.
What will be the mass of the body in kg ?
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25.

26.

27.

28.

29.

30.

31.

a) 1042 b) 20
) 2410 d) 10

- A A A - A A A
Vectors A =2i-3j+ak and B=12i—b j+ 6k
are parallel to each other, then value of 'a' and 'b'
are

a) 1,18
c)—1,18

b) 1,— 18
d) —1,- 18

If a vector 2€+3}+ SIA( is perpendicular to the

vector 4$_ 4}+ mﬁ , then the value of m is

1 N
a) 5 ) 73
0 1 d -1

A force E = 3€+ CS+21A< acting on a particle

displaces it. The displacement is given by
- A

s=4i+2 3_,_ 312 in its own direction. If the work

done is 6 J, then value of 'c' is
a) 0 b) 1
c) -6 d) 12

Work done when a force of (7 §_43_4]A()N

moves a body through a distance of 10 metre in
its own direction is
a) 160J

c) 90J

b) 120]
d) 107

If p=i-2j-3k and Q=4i-2j+6k, the
angle made by E + 6 with X—axis is

a) 30° b) 45°

c) 60° d) 90°

Choose the CORRECT statement.

a) The vector product does not obey commutative
law but obeys distributive law of multiplication

b) The vector product obeys commutative law
of multiplication but does not obey distributive
law of multiplication

¢) The vector product does not obey both
commutative and distributive law of
multiplication

d) The vector product obeys both commutative
and distributive law of multiplication

The sine of the angle between 3;+ 3+ 212 and
2i-2j+4k 1s

a) 1
c) 0.76

b) 0.91
d) 0.67

32.

33.

34.

35.

36.

37.

If x p_o and A xB=0, then which of the
following conditions is necessary ?

a) A=1,B=0 b) A=0and B=0

¢c) A=0orB=0 d A=0,B=1

If the ratio of the dot product of two vectors and
cross product of same two vectors is +/3 , the

two vectors make angle

a) 30° b) 45°
c) 90° d) 120°
Miscellaneous

Select the WRONG one.

and E are two vectors then

il ]
[L ﬁj x [X_ Ej is
a) 2(§ X Xj b) (E X K]
¢) 2[;‘: + E]

d) Z[A - B]

Given P{P"' Qj =P? then the angle between

E anda is
a) 0° b) 300
o) 45° d) 90°

Assertion : If dot product and cross product of

A and g are zero, it implies that one of the vector

X and g must be a null vector.

Reason : Null vector is a vector with zero

magnitude.

a) Assertion is True, Reason is True; Reason is
a correct explanation for Assertion.

b) Assertion is True, Reason is True; Reason is
not a correct explanation for Assertion

¢) Assertion is True, Reason is False

d) Assertion is False, Reason is True
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38.

39.

Assertion : . o is perpendicular to both
- - 1 - -
A+B as well as A—B

Reason: ,  p aswellas ,_ g lieinthe plane.

a) Assertion is True, Reason is True; Reason is
a correct explanation for Assertion.

b) Assertion is True, Reason is True; Reason is
not a correct explanation for Assertion

¢) Assertion is True, Reason is False

d) Assertion is False, Reason is True

A small ball is hung by a string fixed to a wall.

The ball is pushed away from the wall. The forces

acting on the ball are shown in the diagram. Which

of the following statements is wrong ?

> > >

%) T+pP+W=0
d T=P+W

a) P=Wtan 6
c) T*=P2+ W2

Competitive Thinking

2.0
1.

Introduction

Surface area is

a) Scalar

b) Vector

¢) Neither scalar nor vector
d) Both scalar and vector

Addition and subtraction of vectors

Can the resultant of 2 vectors be zero ?

a) Yes, when the 2 vectors are same in magnitude
and direction

b) No

¢) Yes, when the 2 vectors are same in magnitude
but opposite in sense

d) Yes, when the 2 vectors are same is magnitude

2n
making an angle of EY with each other.

Two vectors , and g are acting in the same

plane and the vector E is perpendicular to the

plane. The resultant of these vectors
a) may be zero
b) can not be zero

c) lies between , and g

d) lies between , and _g

If | X+ E = X |+ E | then angle between X and

g will be
a) 90° b) 120°
c) 0° d) 60°

A bird flies from (-3 m, 4 m, -3 m) to
(7 m, =2 m, =3 m) in XYZ co—ordinates. The
bird's displacement in unit vectors is given by

a) (4i+ j-6k) b) (10i+6})
¢) (10i-6]) d) 10i+6j-6k)
The magnitudes of vectors X, E and E are 3,

4 and 5 unit respectively. If X + ﬁ _ 8 , the angle

between X and E is

c B
A
T
a) 5 b) cos'(0.6)
a7 b
tan”!| — r
ow'(1] 9l

A person goes 10 km north and 20 km west. What
will be the displacement from initial point ?

20 km
B C
10 km
A
a) 22.36 km b) 2 km
¢) Skm d) 20km

A particle has displacement of 12 m towards east
and 5 m towards north then 6 m vertically upward.
The sun of these displacement is

a) 12m b) 10.04 m

c) 1431m d) None of these

Two equal forces are acting at a point with an angle
of 60° between them. If the resultant force is equal

to 40+/3 N, the magnitude of each force is

a) 40N b) 20N
c) 80N d) 30N

DGT Group - Tuitions (Feed Concepts) Xlth — Xllth | JEE | CET | NEET | Call : 9920154035 / 8169861448
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10. The resultant force of 5 N and 10 N cannot be
a) 12N b) 8 N
c) 4N d) 5N

11. The maximum and minimum magnitude of the
resultant of two given vectors are 17 units and 7
units respectively. If these two vectors are at right
angles to each other, the magnitude of their
resultant is
a) 18
c) 14

b) 16
d 13

12. 1f 3 =4i-j, b=-3i+2j and Z:_ﬁ. Then

the unit vector ? along the direction of sum of

these vectors will be

A 1 ACAA A 1 ACAA
r=—=(i+j—-k r=—=(i+j—-k
a) \/5( =k) b \/5( i-k)

A 1~ A~ A A 1 ANACA
—_—(i—; r=—=_~+j+k
c) I 3(1 +k)  d) \/5( J+k)

13. The resultant of two forces, one double the other
in magnitude, is perpendicular to the smaller of
the two forces. The angle between the two forces
is
a) 60° b) 120°
c) 150° d) 90°

14. Two forces are such that the sum of their
magnitudes is 18 N and their resultant is
perpendicular to the smaller force and magnitude
of resultant is 12 N. Then the magnitudes of the

forces are
a) 12N,6N b) 13N,5N
c¢) 10N, 8N d) 16 N,2 N

15. Two forces with equal magnitudes F act on a
body and the magnitude of the resultant force is

F
3 The angle between the two forces is

a) cos‘l[—ﬂj
18
c) cosl[—z] d) cosl[—§j
3 9

16. Two forces of equal magnitude F are at a point.
If 0 is the angle between two forces then
magnitude of the resultant force will be

a) 2Fcosg b) Fcosg

2F 0 d Ecos9
c) cos ) > )

17. Two equal vectors have a resultant equal to either
of them. The angle between them is

18.

19.

20.

21.

2.2
22.

23.

a) 60° b) 90°

c¢) 100° d) 120°

Two forces 3 N and 2 N are at an angle 6 such
that the resultant is R. The first force is now
increased to 6 N and the resultant because 2R.
The value of 0 is

a) 30° b) 60°

c) 90° d) 120°

The resultant of two forces 3P and 2P is R. If the
first force is doubled then the resultant is also
doubled. The angle between the two forces is
a) 60° b) 120°

c) 70° d) 180°

Two vectors , and p have equal magnitudes.
If magnitude of g is equal to n times the
magnitude of »_ 3, then angle between , and

B » then angle between . and g is

cos! n-l cos™ n’ -1
% n+l b) n’+1

B n-1 i n’ -1
S1 . —
©) n+1 d) n’+1

The angle between two vectors A and B is 6.
Vector R is the resultant of the two vectors. If R

0
makes an angle ) with A, then

B
a) A=2B b) A==

¢) A=B d) AB=1

Product of vectors
The magnitude of the component of the vector

2i+3j+k along 33, 4 is
a) b)

¢) 2 d)

alo ulz

A and g are two vectors given by

— A A d AN A .
A=2i+3jand B =i j. The magnitude of the
component of 1 along g is

5 3
a) AN
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24.

25.

26.

27.

28.

29.

30.

7 1
RG] NG
If the two vectors X:2€+33+412 and

- A

B=i+2 3_ X 12 are perpendicular then the value

of x is
a) 1 b) 2
c)3 d) 4

A A

The vector P=ai-aj+3k and Q=ai-2j-k

are perpendicular to each other. The positive
value of a is

a) 3 b) 4

c)9 d) 13

. - A A
Consider two vectors, F,=2j+5k and

E2 :33+ 412. The magnitude of the scalar

product of these vectors is
a) 20 b) 23

c) 5433 d) 26

A force (4§+3—212)N acting on a body

maintains its velocity at (2 §+ b 3+ 312)ms’1 . The
power exerted is
a) 4 W
c)2W

b) 5 W
d) 8 W

When X.§:_|X||§|,then
a) nd

b)

©

are perpendicular to each other

I Wl

and B act in the same direction

I

¢) p and E act in the opposite direction

d) » and g canact in any direction

The angle between the two vectors,

[A:3i+4j+5kj and §:3§+43_51§m will

be
a) zero b) 45°
c) 90° d) 180°

The angle 6 between the vector ; = §+ 3+ 12 and

unit vector along X-axis is

soly) vl

31.

32.

33.

34.

35.

36.

37.

38.

¢) cos™ (ﬁj d) cos™ {lj
2 2

The angle between the vectors (§+ 3) and

(j+k) is
a) 300 b) 450
¢) 60° d) 90°

A particle moves in the x—y plane under the action

of a force E such that the value of its linear
momentum (E) atany time tis P =2 cos t,

P =2sint. The angle 0 between  and p ata

given time t will be

a) 6=0° b) 6 =30°
c) 6=90° d) 6=180°
In an clockwise system

8) jxk=i b §i=0

o) jxj=1 d) k.j=1

For vectors , and g making an angle 6 which

one of the following relations is correct ?

2 = -

b - >
a) AxB=BxA ) AxB=ABsin0

> - d 72 - >
©) AxB=ABcosd 9 AxB=-BxA
Avector  points vertically upwardand g points

towards north. The vector product , g is

a) zero b) along west
c) along east d) vertically downward
Which of the following relation is not correct ?

) Vogxr D) V=rxo
c) g;:gék? d) V=ro

What is the value of linear velocity, if
w=3i-4j+k and r =5i—6j+6k

a) 6i-2j+3k b) 6i-2j+8k

) 4i-13j+6k D 18i+13j-2k

-> > -

If ¥ B—BxA - then angle between , and g
is

a) m b) /3

c) m/2 d) n/4
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39.

40.

41.

42.

43.

What is the torque of force p—(—3 §+ 3+ 5]2)

acting at point whose position vector is
r=7i+3j+k?

a) 14i-38j+16k b) 4i+4j+k

¢) —14i+38j+16k 9 —21i+3j+5k

If a particle of mass m is moving with constant
velocity v parallel to x-axis in x-y plane as shown

in figure, its angular momentum with respect to
origin at any time t will be

yA
I -
b
0 “x
a) melA< b) —melAi
) mvbg d) mvg

Two adjacent sides of a parallelogram are

represented by the two vectors §+ 23+ 312 and

3$_ 23+12 . What is the area of parallelogram ?

a) 8 b) 83
c) 38 d) 192

Three vectors satisfy the relation XE and

XE — (- then X is parallel to

) Bx(C b) B.C
) ¢ d g
Miscellaneous

If|K><l§|:\/§X.E then the value of |X+§| is

1/2
2) (Az +B? +£]

3

b) A+B

¢) (A?+B?+4/3AB)"?
d) (A’ + B? + AB)"?

44,

45.

46.

47.

48.

49.

If |\_}1+ {)/2 = \_}1_{;2 | and V, is finite, then
a) V, isparallel to V,

- -
b v, =v,
¢) V, and V, are mutually perpendicular

D Vi V2|
A particle moves from position 3€+ 23—612 to
14$+133+9f( due to a uniform force of

(4 ;Jr 3+ 3 ﬁ)N. If the displacement is in metre

then work done will be
a) 1007J b) 20017
c) 3007 d) 2501

A force E =—K(y €+ x 3) (where K is a positive

constant) acts on a particle moving in the X-Y
plane. Starting from the origin, the particle is taken
along the positive X—axis to the point (a, 0) and
then parallel to the Y—axis to the point (a, a). The

total work done by the force E on the particle is

a) —2Ka?’ b) 2Ka?

c) —Ka? d) Ka?

The vector sum of two forces is perpendicular to

their vector difference. In that case, the forces

a) are not equal to each other in magnitude

b) cannot be predicted

c¢) are equal to each other

d) are equal to each other in magnitude

Which of the following statement is true ?

a) When the coordinate axes are translated the
component of a vector in a plane changes

b) When the coordinate axes are rotated through
some angle components of the vector change
but the vector's magnitude remains constant

¢) Sumof , and  is R - If the magnitude of
g alone is increased, angle between g and
R decreases

d) The cross product of 3§ and 43 is 12

If ; and g are two vectors then the value of

(§+ ﬁ) x (2— E) is
a) 2(bxa) b) —2(bxa)

©) (bxa) d) axt
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50. The angle between the vectors , and g is .

> (> -
The value of the triple product A{BX Aj is

a) A’B b) Zero
c) A’Bsin 6 d) A’B cos 6.

Slingshot

A slingshot works on the principle of
parallelogram law of vectors addition.
Tension in both sides of rubber forms two
arms of the parallelogram. When an arrow
is released, it moves under the action of
resultant tension in forward direction with
gram speed.
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(B)y 4. (D) 5.

L. (D) 2. (B) 3. (A) 6. (C)y 7. (B)y & (B) 9. (D) 10
L (D) 12, (B) 13. (D) 14. (D) 15. (D) l6. (A) 17. (A) 18 (B) 19, (D) 20
21. (B) 22, (D) 23. (D) 24. (A) 25. (C) 26. (B) 27. (C) 28 (C) 29 (C) 30
3LO(A) « 320 (C) 33, (C) 34 (D) 35. (D) 36. (A) 37 (D) 38, (D) 39 (C) 40
41 (C) 42, (C) 43 (B) 44, (A) 45 (D) 46. (B) 47. (D) 48 (D) 49. (A) 50
Sl (D) 52, (C) 53, (B) 54. (B) 55 (D) 56. (B)
@ Critical Thinking _ - )
LA 20 (C) 3. (A) 4 (A) 5 (C) 6. (C)y 7. (A) & () 9 (D) 10
ILo(D) 120 (C)y 13, (D) 14 (A) 15 (C) 16, (D) 17. (B) 18 (A) 19. (D) 20
21. (B) 22. (A) 23. (B) 24. (A) 25. (A) 26. (B) 27. (C) 28 (C) 29. (B) 30.
31.(C) 320 (C) 33, (A) 34 (B) 35 (A) 36. (D) 37. (B) 38 (A) 39. (D)
ﬁ Competitive Thinking _
. (B) 2. (C) 3 (B) 4. (EWE L (€) 6--(AMAT. (A) & () 9 (A) 10,
1. (D) 12, (A) 13, (B) 14. (B) 5. (A) 16.(A) 17. (D) 18 (D) 19. (B) 20.
21, (C} 22. (C) 23. (A) 24.B(BIN25 (A) 26" IDEEL7. (A) 28 (C) 29. (C) 30.
3.(C) 32, (C) 33 (A) 34 (D) 35 (B) 36. (A) 37. (D) 38 (A) 39, (A) 40
41 (B) 420 (A) 43 (D) 44, (C) 45 (A) 46 (C) 47. (D) 48 (B) 49. (A) 50.
@ Classical Thinking B 23 Resultant vector = A + B 1 €
D = (41 +25-3k)+(i+]+3k)+(41+ 5]+ 3k
9. A = 3i+2)-4k (Aesaicselol i+ ak] i
; ; = = 91 + 8]+ 3k
Al=J3) +(2) +(-4)" = 29
y L 24, Resultant of vectors A and F;
0. P - 3i+j+2k 2 _Z.ia
e —————— f i ;
l.ength in XY plane - \/(?] }(I]'J = J10 unit ) =41 +3] +6k — i+ 3j- 8k
N e R =3] +6) -2k
21, Magnitude of A= |A|= \/(I) +(2) +(3) ; : o
= . R 3i+65-2k
=14 R - — = B
o . Lz 3 IR| V3 +67+(=2)
Direction cosine = - — , — and — .
V147 4 J14 3i+6)- 2k
—_ r ?
2. PQ-Q-P o
25. A+ B =(3i+2] 4k}+ﬁ§—ﬂ|zﬁ]

= (21574 7k) - (21+3] - ok

= _4i — 8]+ 13k

A+ B =8 -5]-2k
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27.

28.

29;

30.

31.

34.

33

37.

38.

_)

— -
Let P be the vector when added to A+ B
gives a unit vector along X-axis.
P + 8?—53’—2f<= i
= P =_71+5]+2k
14.14 = \/F,2 +F] + 2FF, cos90°
But F[ = F2: F
14.14 = /2F*
199.94 = 2F°

F=999=~ 10N
F|=F2=10N

F= B +F +2FF, cos0

= \/(\E)z + (3)2 + 2(&)(3)(:05 45°
= V2+9+6

F=+17 N

Vertical component of velocity,

vy =V sin 6 = 20 x sin 30°
vy = 10 m/s

Component of force of gravity = F, = F sin 6

F, = mg sin 30° =10 x 9.8 x %=49N

— 3

- ~ - —
A=3(21+3]—-K)=2DB

- - - i
As A is scalar multiple of B, A and B are
parallel.

Electric flux d¢ = E£

6=B-A

e o
where, B is magnetic induction and A is area

vector.
P.Q =0 [-.-iﬁé)
(5I+7j 3k) (2,1:+2:|:—alz)=0

(5)(2)+(TH2)+(-3)(-a)=0
10+14+3a=0
a=-8

=

Power = F.v
- (5'{+6j) : (43-21:;)=24unit

39.

40.

41.

42,

46.

47,

48.

16

_’
.8

I
T

W

e ——

21+3_]+5k) (3'{+2}+2i'<)
=6+6+10
W=22]

- =
cos B = L
- —

| PI1Q|
(3?+j+2ﬁ)(i——2]+3]¢c)

-

(VO ++ @Y J(Jly+ (-2 + 57

(f + j+ ﬁ).(—i —]+2ﬁ).=

IO A )
o=l=lg g 0

V18

0 =90°

A.B=|A||B|cos8
A.B=3x5 xc0560°=15><%

. B=.5

-

a1
Il
=
X
1

A'xﬁ:—z 3 -
3 A S

= 1(15-16) - j(~10 +12) + k (8 - 9)
= §—aj— k

_— =y

=1(=2-1)- j(-2+3)+ k(1+3)
=-3i —j +4k
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i ] Kk
9 PxQ=1| 2 I
31 -l
= j(2-1)-j(=1-3)+ k@ -
=37 +4] -5k
50. Angular momentum
+ #
=TIxp
i ]k
=13 =1 2
2 4 5

(-5 —8)—j(15-4)+ k(12+2)
——13i =11 + 14k

s 1, 2 =3

52.  Area of triangle = 5 |AxB|
i J k
AxB=|1 -2 -2
2 2 3

—i(-6+4)— 3+ + k(2+4)
:—2§--?'j+6i2

|AxB1-—r2 )

: 89 :
Area of triangle = = =4.717 sq. unit

53, LetP=i+2j+3k, Q= (?—3'j+i%)

Area of parallelogram = |F><Q]

—
=~

»

Px0 = |1 2 A

~ {(2+9)- j1-3)+k(-3-2)
— 11j +2] -5k
IPxQ| = "/(11)2 +(2) +(=5)
= J121+4+25 = 150 m’
s4. P+ Q= (i+2j-4k)+ (i+2j-k)

= 2+ 4]=5k

17

E—5=(1+ZJ 4k) (?+2]—E)= —3k

(F+d}.(ﬁ—6] = (21 +4j-sk) (-3K)
=15
55, [2;6:—1_3’}:2(23+3'j+41’2)—(’i+2]+3]’2)
= 3i+4j+5k
{Lza’]:(zi+33+4a)+.2(7+23+3::)
— 4i+7])+10k
(ZA BJ [A+2B]
:(31‘+4'j+5ﬁ) (4i+?]+1012]
—12+28+50=90
- 5. s,

i

(141 413749k )~ (314 2] -6k |

113 +11]+15k

W=F.s
= (4143 +3k) (i +11j+15k)
—44+11+45=100]

@ Critical Thinking _ -

4. The vectors acting along parallel straight lines are
called collinear vectors. When they are in same
direction, angle between them is 0" and they are
said to be parallel vectors. When they are in
opposite direction, angle between them is n° and
they are said to be antiparallel vectors.

6. A vector representing rotational effects and is

- always along the axis of rotation in

accordance with right hand screw rule is
called an axial vector.
eg.: Angular velocity, torque

4 Axial vector Axis of rotation
Anticlock wise rotation / KKR wise rolation
Axis of rotation FA-"“al vector

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



13.

14,

Resultant of forces will be zero when they can
be represented by the sides of a triangle taken
in same order. In such a case, the sum of the
two smaller sides of the triangle is more than
the third side.

Only in option (D), sum of the first two forces
is smaller than third force, thus net forming a
possible triangle.

As the multiple ofj in the given vector 1s zero

therefore this vector lies in XZ plane and
projection of this vector on Y-axis 1s zero.

Ii’—3§+j+212

Length in XY plane = (R; +R] = 3" + 1’
= 10

If two vectors Aand B are given then the
resultant R,.. = A + B = 7N and
Rmin = 4 —3 = IN i.e.. net force on the particle
is in between 1 N and 7 N.

As |A+B|=|A-B|

A’ + B+ 2AB cosb = A’ + B* — 2AB cos6
4AB cos 8 =0 = cos 6 =0,

A = 90°

5= F +F + 2FF,.cos90°
25=F +F swseal1)
When 8 = 120°

V13 = JF? + FZ + 2FF, cos120°

13=25+ ZF]F':{—l]
2

13 =25 - FF;
F[Fg =12 -
12 i
F,= — sswrk 1
= (1)
Substituting equation (ii) in (1)
, 144
I'-Iu +—j =25
F.

|
F'+ 144 =25F
F' —25F + 144 =0
(E'=9)(F'—-16)=0
Fi,F;=3,4

16.

17.

19.

18

T
|A]

o
> |

Magnitude of vector = |
Ja, +a; +a; =1
V0.5 +0.8 +¢? =1

Jel +0.89 =1
e =0.11
c= +0.11

Negative of the given vector be A
Al = —(—i+}—ﬁ)

=4

Unit vector in direction of A = i+
| Al
ERN X
Jay (=17 +(1)
17 s o &
‘7-;(1 | ]--]\)
Magnitude of vector A = |Z|
= \(2) +(6)
= \J4+36
= 440
246

: e A
Unit vector parallel to A 1s —=

H 4
Magnitude of vector B = | B|

Let p be the required vector thenE =p
p

2i+6j‘]5

p=pp =[ T
\/{m 3 o \/m i s
:T [2(|+3JH-——? (|+3J)

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



20. Let n, and fi, be the two unit vectors, then
the sum is
i, =0, + 1,
n; =n +nl+2nncos8=1+1+2cosH
As ng is also a unit vector,
=>1=1+1+2cos9
cosG=—% = 0=120°

Let the difference vectorbe n, = A, —n,
ni =n’ + n - 2n;n; cos O

=1+ 1-2cos(120°)
ni =2-2(-1/2)=2+1=3

nd=\/§

21.  From the ﬁgure,|6z|=aand lﬁ|=a
Also from triangle rule, OB -O0A = E=A;
Aa|=AB

A . AB=ado

since dO =

radius

-
|Aa|=ad®
Aa means change in magnitude of vector i.e.,
|OB|—| OA |
a—-a=0
Hence, Aa =0

22. From the figure,
- - .2
a,=a t+Aa a, E

> - g

= Aa=a,~ & 0

Also |a,|=]a,| =a a,
12

32—a.|‘[32 +a, —23@,0059]-

= [232(1—0059)]

Aa=|

172

1
= [2a2(2sin2-9 / 2)]5 =2 asin 6/2.

23,

P

PrO-R
RE=P*+Q*+2PQcos®  ...(I)

24.

25.

26.

27

triangle ADC

19

Qsinb
P +Qcos®
When Q is doubled, resultant is perpendicular
to P
R’ =P+ 4Q* +4PQcos 0 ... .(ii)
From right angled

and tan o =

4Q' = R} +P*

R} =4Q*-P*

Substituting in (ii) and

solving,
P’ +2PQ cos 6 =0

Substituting (ii1) in (1),
R=Q

=il

t

Mass = Force 5 ]
Acceleration a

36+ 64 +100
B = 10v2 kg

> o

A’ and Bare parallel to each other. This
- -

implies A= mB . comparing X-component,

= l. Comparing Y-component, b = 18 and
comparing Z-component a = 1.
LetA=2] +3]+8kandB=-4i +4j + mk.
For;;perpendicular to ﬁ ;
A B=0
(2?+3j+812) (-4'i‘+4j+mi2)=0
-8+ 12+8m=0

1
m:_—
2

W=F.s

6 = (31+c+2k) (41 +2)+3k)
6=12+2c+6

6= 18 +2c

2e=-12
c=—6
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28. W-=F -s=Fscos8
For force causing displacement in its own
direction @ = 0°

W =Fs = ({f(7) +(4)" +( 4) )< 10
('Jmuﬂﬁ)x 10-9x10-90)

20, P +Q - 5i-4j+3k

et o be the angle made by P+Q with X-axis

{P@QJ-%
COs o — ——r +—.
|P+Q]]i]

= 3

e =9
JS +(—4)+3 V50 2

ff 10
o = COS — | = 45°
%

31, A=3i+]+2k, B= 2i-2j+4k

|A><B|
|A||B|

sin 8

i
L 2

2 4

>
K
v v
I

[ RS

-

=i (4+4)- j(12-4)+ k(-6-2)
- 87 8] -8k

f,ixfﬂ = 8 +(-8) +(-8) = 192

|A|= \E)%{l)‘#(z)": J14

IBI= y(2) +(-2)" +(4) = V24

sin § = ?%’—\;.:ama

33 Let the two vectors be A and B .

sin B = .AXB__.
|A[|B|

cosp- AB
|A|B|

o=l 9 = 30°
AxB

36.

o

38.

20

—""{Eiy..J
PfPH’ﬂ—P
ro— > . +
PP i FaQ=P = Q=P
> »
P. Q=0 > PQcosB=0
cos8-=10 = 08-=90°

=¥

¥ > ¥
A.B=|A||B|cos8  0and
—» * > e
AxB=|A||B|sin8=0

— »
If A and B are not null vectors then sin 0
and cos 6 both should be zero simultaneously.
This 1s not possible so it is essential that one
of the vector must be null vector.

Cross product of two vectors is perpendicular
to the plane containing both the vectors.

As the ball is in equilibrium under the effect
of three forces,

T+P+W=0. lence option (B) is true,
Resolving
components,

tension into two

T cos@

rectangular

T sin@

F'rom the figure,
Tcos®  WandTsin - P

TcosH W

u.) = P = W tanB. Hence option (A)
TsinB P
1§ true.

Also, (T sin 8)° + (T cos 8)" =

= PHW =T
Hence option (C') is true.

But T = \/('i'sinﬂ}-’ 1 (TcosB) = VP + W

Hence option: (D) is wrong.
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E Competitive Thinking

4,

Resultant of two vectors A and B can be

given by, R = R + B
IR|=|A + B|= /A’ + B’ + 2ABcos6

If6=0then |R|=A+B=|A|+|B|
Initial position vector
=(-31+4j-3k)m

Final position vector

E;(?]?—2] —3E)m

Displacement r=r, — r,
=(7i-2j-3k)-(-3i+4j-3k)=10i-6]

C=vVA 4B =32 +42 =5

n

Angle between ,3: and E S 2

AC= AB+ BC

AC= \J(AB) +(BC)’ =/(10)" +(20)’
= 100+ 400 = ./500=22.36 km

R=vI12"+5"+6" = /144 +25+36

=205 = 1431 m

R = F +F} + 2FF, cos@
403 =VF? + F? + 2F* cos 60° =/3F
= F=40N

Frax =5+ 10=15Nand Fpin =10 -5=5N
Range of resultant force is 5 <F < 15

Rpex =A+B=17 when 8 =0°
Ruax = A — B =7 when 0 = 180°
by solving, A=12and B=5
When 6 = 90°

then R = m
= R =4(12)’ +(5)* =169 =13

r=a+b+c=4i-j-3i+2] -k

=i+]-k

ro ?+j—k _i+j—k

SN TS V3

13.

14.

15.

16.

17.

18.

21

2Fsi
tan o = _s_m_ﬁ_ = oo (as a = 90°)
F+2Fcos0

F+2Fcos8=0

2F R

|A|+|B|=18 i)
12= A2+ B> +2ABcos0 .....(ii)
Bsin®

A+ BcosB

=5 0 2
COR R =
B

tan o = = tan 90°

...(10)
By solving (i), (ii) and (iii),
A=I3NandB=5N

F..= F'+ E + 2F F, cos 6

] =F 4+ F +2F cos ©

w |

F2
5 2F%(1 + cos 0)

I+ cos @ = =
18

cos B = [—EJ
18

IF:R| =]I?+F>|= JF + F? + 2F? cos 0

&
-

= [.’ZFE(I + v.:q:;sEl)J:i

|
- [2F2(2cos29f2]3
=2F cos 6/2
Since, R = \/ﬁT +B? +2ABcos O

A=B=R
A?=2A% +2A%cos ©

cos 0 =—-I—: cos 120°
2

0=120°
LLet A=3Nand B=2N then
R= VA’ +B’+2ABcosH

R=+v9+4+12cos0 (1)

Now A =6 N, B =2 N then
2R= /36 +4+24cos0 sacliid

From (i) and (ii), cos® = —%

0=120°
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R*=(3P)" + (2Py +2 x 3P x 2P x cos ©
R* = 9P ~ 4P? + 12P* cos @
R*=13P*+12P cos 0 ....(i)

(2RY = (6P)" + (2P)" x 2 x 6P x 2P x cos O
4R = 40P° | 24P cos B

R =10P°+ 6P cos ® ... (ii)
me(i}and(ii]
13P° 112P° cos @ —
3P’ = 6P’ cos O
|

2

LOP* + 6P cos 6

cos O — -

4= 120°

[.et O be the angle between A and B . Given,

|A+B|=n|A—B|

|A+B[ =n’|A-B[

A+ B’ 1 2 ABcos 8 =n’[A’ + B>— 2AB cos 0]

AT+ A"+ 2A%cos B-n’ [A’+ A? —2A7 cos O]
[ =~ B)

2A(] FLOSB) A* (1 - cos 9)

| + cos®-n’ (]—ws&)

(n" +1)cos O =(n’—1)

2-]

cos 8 =[nj J
n +1
B—Cﬂslfn:_]]
wno+1

The angle o which the resultant R makes with
A is given by

Bsin6
At Bcost

[ A Bsin®
tan J —

lan o -

[va=3)
T
A+Bcos@ 2

EHRE

sin

g
2
9\| A + BcosB
31

Which gives A + B cos @ = 2B cos’ [

I~ |

D to| @
g SIS e R o S

H
J
&
o
=
iz
o

> A+ B{J_Los [

Which gives A = B.

22

22. Let A= 2i+3j+k and B=3i +4k

. A B
A B_|A||B|£089 > cos f=——
|A|B].
A
|Alcos® =
| B
21+ 3j+k).(37 + 4k
_(_ i+k) (3 )__It)_2
3 +4° 5
23 AB AB cos 6
AB 2+3 5
'1\ cos@=——= - —=
| B V2 &2
24, AB=-0
: (2x D)+ (3x2)+[4x(—x)] -
2+6-4x=0
8—4x =0
x=§=2
4
25, ﬁd 0
: a’—2a-3=0 ->a=3
26. < F . F, =(2)4 Sk X3} + 4k)-6+20 - 26

27. P=F.vy
= (41 +)-2K). (21 +2]+3k)
=(84+2-6)W=4W

28. P:-é=ABcnsﬁ
Given, A ‘B — |A]|B|
e, cos B =—
8 = 180°

t.e., A and B act in the opposite direction.

29, <cosB - AB
|Af|B|
(3i+4)4 5&):(3? +4j -5k
J3' 447 45 \/3'“ ol 57
_9+16-25
= 8=90°

DGT Group - Tuitions (Feed Concepts) Xith — Xlith | JEE | CET | NEET | Call : 9920154035 / 8169861448



30.

31,

Lad
]

35.

36.

3%

Unit vector along X-axis 18 i
pi (i+j+k.(a) o

II;HH le+]‘}'+12\[l‘2 3

— 0 =cos | K—I—J
W

([ + j){| t f():ﬁ +0+1+0=1

cos B =

COSG RB - | ] 1
|}{||é| \/EX\H‘?. 2
B__ 60n

P,=2cost,P,=2sint

P = 2costi+2sint ]

3

- d a A
F = e= —2sinti1+2cos t ]
dt
F.P=(_2sinti + 2cos t | )(2cos ti + 2sint])
F-P=0
6 = 90°

AxB=ABsinfn
Where, n is a unit vector indicating the
direction of AxB.
Vector product is non commutative,
AxB = -Bx A
Direction of vector A is along Z-axis
A = ak
Direction of vector B is towards north

B= bj

Now A><E;r = af(xb] = ab(—1)

The direction of A x B is along west.
Vector product is non commutative,

\:‘ = r‘xu’) and V = —{u;x I:J

-~ -

ik
v=rIxm=|5 -6 6
3 4 1

= ((=6+24)— j(5—18) + k (-20 +18)

v = 18i + 13j — 2k

38. ABsin8=-ABsin®
2ABsin®=0
sin®=0o0r6=180°
39. 1 =rx F=(7i+3)+k)x(-31+]+5k)
k

I

|

-J P
— Lad

L —

-3

—{(5-1)-j35+N+k(T+9)

T = 14i-38j+16k

40. Angular mementum

» - +

L=rxp in terms of component becomes
i)k
L=|x y z
P« Py, P
As motion is in x-y plane (z = 0 and p, =
hence

L=k(xp, - yp,)
Here x =vt,y =b,p,=mv and p, =0
L =k[vtx0—bmv]=—mvbk

41, Area of patallelogram = | AxB |
AxB = (f+ 2]+312)><(3§ = IE)

k
3
1

-

= (8)1+(8)] - (8)k

" |AxB| = 64+ 64+ 64=83

0

42. A.B-0. A.C
Z

X
A is perpendicular to B as well as C.

LetD=éx-C

23

0),
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43.

44,

45.

46.

The direction of D is perpendicuiar to the
plane containing B and E
Hence, A is parallel to D ie., A is parallel
to E P E
|A xB|=v3 A.B
AB sin 8 = /3 AB cos 0
tan © =+/3
0 = 60°
Now [R|=|A+ B
= JA® + B + 2ABcos

= JAE +B? +2AB(-;-}

- (A2+B2 +AB)IJ"2

vnet

0 Vz
If|V1+V2| = |V|_Vz|

—

- - —
then |V, +V,|’ =|V-V, [

o {309) (939

i)
On solving, 4V, V,cos 8 =0
0 = 90°

So V, and V; will be mutually perpendicular.

L)

s=r—1=(1i+11j+15k)

W = i*: s
= (4i+ j+3Kk) (L1 +11j+15k)
=(@x11+1x11+3x15)
=100

For motion of the particle from (0, 0) to (a, 0)
E -—K(yf +x))= E =—Kaj
Displacemenf}' =(ai+ 03) - (0i+ 03)= ai
So work done from (0, 0) to (a, 0) is given by

W=F-r = -Kaj.ai =0
For motion (a, 0) to (a, a)

F = K(ai +aj) and displacement

47.

49,

50.

24
= (ai +aj) = (ai + 0]) =2
So work done from (a, 0) to (a, a),
W =F.r
= —K(ai +aj).a)

=_Ka?
So total work done = — Ka’

The sum of the two forces be,

F=A+B ()
The difference of the two forces be,
— - -

F,=A-B ...(i)

Since sum of the two forces is perpendicula
to their difference,

F-F, =0

=(A+B)-(A-B)=0

= A’-A-B+B-A-B*=0

A*= B’

= |A| =B

Thus, the forces are equal to each other is

~ magnitude.

(a+b)x(a—b)
=axa-axb+bxa—-bxb ..()
Because, cross product of parallel vectors is
Zero

Therefore,

— — — -

axa=bxb
—

= () Because
a x b= (ab sin 0)i=— [(ba sin 0)A ]

-3

-—bxa
Substituting the values in relation (i),

(a+b)x(a-b)=2(bxa)
—+ e A | o A
Let A-[BxAJ =A-C
C =B x A whichis perpendicular to both

- -
vectors A and B

A.C=0
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('8}
v

“E;>

A force E= 41 + 3] -2k is passing through
the origin. Its moment about point (1, 1, 0) 1s
(A) —i+j+k

(B) zero

(C) 2i+3]j

(D) -2i+2j-k

Assertion: [f a:i+23—2]1, b:2§+j—l;,

y

then|a|#|b]|.

Reason: Two unequal vectors can never have

same magnitude.

(A) Assertion is True, Reason is True;
Reason is a correct explanation for
Assertion.

(B) Assertion is True, Reason is True;
Reason is not a correct explanation for
Assertion.

(C) Assertion is True, Reason is False.

(D) Assertion is False, Reason is True.

Two forces of magnitudes 3 N and 5 N act at
the same point on an object. Which one of the
following equations will satisfy the magnitude
of the resultant force R in newtons?

(A) 2<R<S
(B) 2<R<8
(C) 3<R<5
(D) 2<R<3

N
If A is a vector of magnitude 3 units due east.
What is the magnitude and direction of a

vector 4 A7

(A) 3 units due east
(B) 4 units due east
(C) 12 units due east
(D) 12 units due west

A body constrained to move in Y direction,
is subjected to a force given by

F = (2] +15] + 6k) N. What is the work
done by this force in moving the body through
a distance of 10 m along Z axis?

(A) 1901 (B) 601

(C)y 1501] (D) 20)J

10.

25

Choose the incorrect option.

N ,
The two vectors P and Q are drawn from a
common point and R= P + Q, then angle

between P and Q is

(A) 90°ifR*=P’+Q’

(B) less than 90° it R* > P + @

(C) greater than 90° if R* < P*+ Q?

(D) greater than 90° if R* > P* + Q*

When vector n=ai+bj is perpendicular to

(2? + 3) then a and b are

(A) —= (B) -2.0

1 1
V2T 2
A force of —4Fk acts on O, the origin of the .

coordinate system. The torque about the point
(1}=-1)is )

(A) -4F(§ —J)
Y 4 F(i +])

(C) 0,2 (D)

(B) 4F(i—j]
(D) 4F(i+j]

If ?,jand]:: are unit vectors along x, y and
z-axis respectively, the angle 8 between the
vector 1+ j+k and vector j is given by

(A) 9=cos‘[%} (B) 9=sin'[%}

(C) B=cos '{QJ (D) stin"‘[ﬁJ

Figure shows an overhead view of three
horizontal forces acting on a cargo canister that
was initially stationary but now moving across a
frictionless floor. The force magnitudes are
Fy,=3 N, F, =4 Nand F; = 10 N. What is the
net work done on the canister by the three forces
during the first 5 m of displacement?

(A) 3.813)
(B) 1.53]
(C) 186
(D) 38.13)
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11.

12.

13.

14.

15.

. o

A and B are the two vectors such that ratio of
their dot product to magnitude of their cross

)| —+
product is 73— Then the angle between A

and [; is
n° n
ol BY —
(A) > (B) :
: T
Cc) 0 D)y —
(€) (D) 6

-+ —»
Two vectors P and Q lie in one plane. Vector

P{ lies in a different plane. In such a case
P+Q+R

(A)
(B)
©
(D)

can be zero
must be zero

=%

lies in the same plane as f; or Q
lies in the plane different from any of
the three vectors.

A particle acted upon by constant forces
5i+j-2k and 2i+]-2k is displaced from
the point 2i+2j—4k to point 6i+4j-2k.
The total work done by the forces in Sl unit is

(A) 2042 (B) 47
(C) 24 (D) 33

The x and y components of vectors A arc 4m
and 6 m respectively. The x and y components

of vector (A+B) are 12 m and 10 m
respectively. Then what are the x and y

component of vector B?

(A) 8m,4m (B 3m,6m
(C) 4m,8m (D) 4m,6m
The angle subtended by the vector

A= 6i+ 3:1'+4I; with the y-axis 1s

(A) sin_‘[%j
o (3
o (3

6.

18.

26

A particle moves in the x-y plane under the

action of a force F such that the components

—

of its linear momentum p at any time t are
px = 3 cos t and p, = 3 sin t. What 1s the

magnitude of the vector F?

(A) 242 (B) 5
€y 3 (D) 4
Given ,;:3i+2:i and E.;.:?+j. The
component of vector ; along vector B is

1 3
(A —= B) —=

V2 V2

5 : 7
€ —-= (D) —=

V2 J2

A vector P: is along the positive x-axis and its
vector product with another vector B is zZero,
then vector E; could be
(A) i+]

©) j+k

What is the area of the triangle formed by
sides A =2i—3j+4k and B=i-2k?

(B) 4i
(D) -7k

(A) +/13.5 unit (B) 13.5uni
(C) /109 unit (D) 5.22 unit

-+

The component of vector A = aﬁ +a j+ak

along the direction of _]— K is

(A) a, —a, +a, (B) a, — ay

, g a, -—a,

©) (a—a,) /2 (D) 7
(D) 2. (©) 3. (B 4 (D)
B) 6 (D) 7. (A) 8 (D)
(A} 10. (C) 11. (B) 12. (D)

3. (C) 14. (A) 15. (B) 16. (C)

7. (C) 18. (B) 19. (D) 20. (D)

1
3.
0.
1
1
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