Vectors

Assertion & Reason Type Questions

Directions: In the following questions, each question contains Assertion (A) and
Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct
explanation of Assertion (A)

c. Assertion (A) is true but Reason (R) is false

d. Assertion (A) is false but Reason (R) is true

Q1.

Assertion (A): The magnitude of the resultant of
- AN A - A A N

vectors a=2i+j+kand b=i+2j+3kis+/34.

Reason (R): The magnitude of a vector can never
be negative.

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)

Q2.
Assertion (A): The unit vector in the direction of

A AN A A A AN

sum of the vectors i+ j+k, 2i—j —ﬁandz j +6ﬁ
is—%(i’a i +2 j +6k).
L

¢ a .
Reason (R): Let a be a non-zero vector, then —Is
| al

%
a unit vector parallel to a.

Answer : (d) Assertion (A) is false but Reason (R) is true
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Q3.

e e
Assertion (A): If the points P=(a+ b—c),

- - — - - -

Q0=(@2 a+b)and R=(b + t c) are collinear, where

- > >
a, b, c are three non-coplanar vectors, then the

value of t is —2.
—_— —
Reason (R): If P,Q,R are collinear, then PQ || PR
— —
or PO =APR,LeR

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q4.

Assertion (A): The adjacent sides of a
parallelogram are along _a):/i\+ 2/1} and
I_:>:2/i\+/i. The angle between the diagonals is
150°.

Reason (R): Two vectors are perpendicular to each
other if their dot product is zero.

Answer : (d) Assertion (A) is false but Reason (R) is true

Q5.

e e e T 3 —
Assertion (A): If a+ b+ ¢c=0,|al=3,|b|=4
— e e e T
| c|=5,then a-b+b-c+ c-aisequal to-25.

Reason (R): If a+ b+ c :0, then the angle 0

- > -
N N 2_ p2_ 2
between b and c is given by cos0=

e d

2bc

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)
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Q6.

Assertion (A): The length of projection of the
A N A A A 7

vector3i—j-2 ﬁon the vector i +2 j-3kis
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Reason (R): The projection of a vector

a-b
— . a-
another vector b is ( )

on

rqu

bl

Answer : () Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q7.

Let ; and K be proper vectors and 6 be the angle
between them.

. - 24 = =, 9 29
Assertion (A): (ax b)® + (a-b)” = (a)” (b)
Reason (R): sin® 0+ cos? =1

Answer : (d) Assertion (A) is false but Reason (R) is true

Q8.

—> A A A - —>
Assertion (A): If a=i—-j+k, a-b=0 and
- 2> - —> NN
axb=c¢, where c=—2i-j+k,  then
b=(0,1,1).

A A

Reason (R): If ;:xl i+yq j+2zq ﬁand

—> AN AN

b=x,i+y, j+2z, /Iz,then

AN A A

i j k
_)

X b: Xz yz 22 o

Xy X3 Z4

Answer : (c) Assertion (A) is true but Reason (R) is false
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Q9.

SRy = 5
Assertion (A): If (axb)” +(a-b)* =400 and
|al=4, then|b|=9.
- -
Reason (R): If a and b are any two vectors, then
- =5 9 =9 = =5
(ax b)" =(a)* (b)* —(a-b)".

Answer : (d) Assertion (A) is false but Reason (R) is true
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= (3-2)i+(4-3)j+(5-5)k
=i+]

-~ Assertion (A): The direction of cosines of vector
2 4 5

Vi BB

Reason (R): A vector having zero magnitude and

;l=22+4}'—512 are

arbitrary direction is called ‘zero vector’ or mull
vector’.
-~ Assertion (A): The position of a particle in a  Aps, Option (B) is correct.

rectangular coordinate system is (3, 2, 5). Then its ’ i :
B G o Explanation: Assertion (A) is correct.
position vector be 2i +5; +3k.

Reasun (R): The displacement vector of the parlicle Direction cosines of A=2i+4j-5k are :

that moves from point P(2, 3, 5) to point (3, 4, 5) is 2 . 4 i
i J22 +42 +(-5)2 |2 +4% + (-5)
Ans, Option (D) is correct. =5
Explanation: Assertion (A) is wrong,. 2P+ 4+ (_5)2'
The position of a particle in a rectangular

coordinate system is (3, 2, 5). Then its position Or,
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vector be 37 + 2}' +5k.

Reason (R) is correct.

The displacement vector of the particle that
moves from point P(2, 3, 5) to point Q(3, 4, 5)
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