
 
 
 
 

                                            
 
 
 
 
 

1 

1 

                NCERT Solutions for Class-XII Maths 
                          
                                                         Chapter-10.2 
 

NCERT Chemistry Class 12 
 

1. Compute the magnitude of the following vectors: 

 

1. The given vectors are: 
𝑎⃗ = 𝚤 + 𝚥 + 𝑘̂; 	𝑏,⃗ = 2𝚤 − 7𝚥 − 3𝑘̂; 	𝑐 = !

√#
𝚤 + !

√#
𝚥 − !

√#
𝑘̂  

|𝑎⃗| = 3(1)$ + (1)$ + (1)$ = √3  
|𝑏,⃗ | = 3(2)$ + (−7)$ + (−3)$  
= √4 + 49 + 9  
= √62  

|𝑐 ∣= <= !
√#
>
$
+ = !

√#
>
$
+ =− !

√#
>
$
  

= <!
#
+ !

#
+ !

#
= 1  

 
2. Write two different vectors having same magnitude. 
2. Let 	

And  

We can see clearly  because the all the coefficients of and  are not same. In  

and  , the coefficients are different. Now, we check the magnitude of both, 

And 

 

So, magnitude of both vectors is same but they are different. 
 

3. Write two different vectors having same direction. 

3. Consider  and . 

The direction cosines of  are given by, 

1 1 1ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆa i j k;b 2i 7 j 3k; c i j k
3 3 3

= + + = - - = + -
r r r

ˆa î j kˆ= + +
r ˆb î j kˆ= - -

r

a b¹
rr a 

r
b
r

ĵ

k̂
2 2 2 2 2 2a x y z 1 1 1 3= + + = + + =

r

( ) ( )2 22 2 2 2b x y z 1 1 1 3= + + = + - + - =
r

ˆ ˆ ˆ
p i j kæ ö= + +ç ÷

è ø

r ˆ ˆ ˆ
q 2i 2 j 2kæ ö= + +ç ÷

è ø

r

p
r
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, and . 

The direction cosines of  are given by 
 

, 

and  

The direction cosines of  and  are the same. Hence, the two vectors have the same 
direction. 

 
4. Find the values of x and y so that the vectors  are equal. 
4. For two vectors to be equal, the coefficients of both vectors should be equal. 

Comparing the -coefficient, we get x=2 
 

5. Find the scalar and vector components of the vector with initial point (2, 1) and terminal 
point (– 5, 7). 

5. The vector with the initial point  and terminal point  can be given by, 

 

 
Hence, the required scalar components are  and 6 while the vector components are 

 and  
 

6. Find the sum of the vectors  

6.      

And  

We want to find  
To find the sum, we add coefficients of  to each other. 
So, 

 

 
 

7. Find the unit vector in the direction of the vector  

2 2 2 2 2 2

1 1 1 1I ,m
3 31 1 1 1 1 1

= = = =
+ + + + 2 2 2

1 1n
31 1 1

= =
+ +

q
r

2 2 2 2 2 2

2 2 1 2 2 1I ,m
2 3 3 2 3 32 2 2 2 2 2

= = = = = =
+ + + +

2 2 2

2 2 1n
2 3 32 2 2

= = =
+ +

p
r

q
r

ˆ ˆ ˆ ˆ2i 3jandxi yj+ +

î

( )P 2,1 ( )Q 5,7-

( ) ( )
ˆ ˆ

PQ 5 2 i 7 1 j= - - + -
uur

ˆ ˆ
PQ 7i 6 jÞ = - +
uur

7-
ˆ
7 i-

ˆ
6 j

ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆa i 2j k, b 2i 4j 5k, andc i 6j 7k.= - + = - + + = - -
r r r

a i 2j kˆ ˆ ˆ= - +
r

b 2i 4j 5ˆ kˆ ˆ= - + +
r

c i 6j 7kˆ ˆ ˆ= - -
r

a b c+ +
rr r

î, ĵ, k̂

( ) ( ) ( )kˆ ˆ ˆ ˆa b c i 2j k 2i 4j 5k i 6ˆ ˆ ˆ ĵ ˆ7+ + = - + + - + + + - -
rr r

a b c 0i 4j kˆ ˆ ˆÞ + + = - -
rr r

ˆ ˆ ˆa i j 2k.= + +
r
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7. The unit vector  in the direction of vector  

  

  

 
8. Find the unit vector in the direction of vector  where P and Q are the points (1, 2, 3) 

and (4, 5, 6), respectively. 
8. So,  and  

Now we want to find the  

 

 

 

Now, we have to find the unit direction in the direction of .We know that unit vector 
means that the magnitude of the vector is 1(unit). 

It is defined as  

So, we find the magnitude of  first. 

 

 

 
9. For given vectors,  find the unit vector in the direction of 

the vector  

9. The given vectors are  and . 

  

  

  

  

ˆ
a

ˆ ˆ ˆ
a i j 2k= + +
r

2 2 2a 1 1 2 1 1 4 6= + + = + + =
r

ˆ ˆ ˆ
ˆ ˆ ˆ ˆa i j 2k 1 1 2a i j k
a 6 6 6 6

+ +
\ = = = + +

r
r

PQ,
uur

P i 2j 3kˆ ˆ ˆ= + +
r

Q 4i 5j 6kˆ ˆ ˆ= + +
r

PQ
uur

PQ Q P= -
uur r r

( ) ( )PQ 4i 5j 6k î 2j 3kˆ ˆ ˆ ˆ ˆÞ = + + - + +
uur

( )kˆ PQ 3i 3ĵ 3ˆÞ = + +
uur

PQ
uur

∂ PQPQ
PQ

=

uur
uur

a
r

2 2 2 2 2 2PQ x y z 3 3 3 27 3 3Þ = + + = + + = = Ö
uur

∂ ( )
k

ˆ ˆ ˆ3i 3j 3kPQ 1 1 1PQ i j
3 3 3

ˆ
3 3PQ
ˆ ˆ

+ +
= = = + +

Ö Ö Ö Ö

uur
uur

ˆ ˆ ˆ ˆ ˆ ˆa 2i j 2k, and b i j k,= - + = - + -
r r

a b.+
r r

ˆ ˆ ˆ
a 2i j 2k= - +
r ˆ ˆ ˆ

b i j k= - + -
r

ˆ ˆ ˆ
a 2i j 2k= - +
r

ˆ ˆ ˆ
b i j k= - + -
r

( ) ( ) ( )
ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ

a b 2 1 i 1 1 j 2 1 k 1i 0 j 1k i k\ + = - + - + + - = + + = +
rr

2 2a b 1 1 2+ = + =
rr
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Hence, the unit vector in the direction of  is 

  

 
10. Find a vector in the direction of vector which has magnitude 8 units. 

10. Let   
The vector in the direction of  having unit magnitude is . 
So, The vector in the direction of  having magnitude 8 units = . 

 

 

 
11. Show that the vectors  are collinear. 

11. Let  and . 

It is observed that   

where, 
  

Hence, the given vectors are collinear. 
12. Find the direction cosines of the vector  

12. The direction cosines of a vector are defined as the coefficients of  in the unit vector 
in the direction of the vector. 
So, first we find the unit vector in the direction of the vector. 
Let   

 

 

Therefore, The direction cosines of the given vector are . 

 
13. Find the direction cosines of the vector joining the points A(1, 2, –3) and B(–1, –2, 1), 

directed from A to B. 
13. The given points are  and . 

( )a b+
rr

( ) ˆ ˆ
ˆ ˆa b i k 1 1i k
22 2a b

+ +
= = +

+

rr

rr

ˆ ˆ ˆ5i j 2k.- +

a 5i j 2ˆ kˆ ˆ= - +
r

a
r

â
a
r

8â

( )22 2 2 2 2a x y z 5 1 2 30Þ = + + = + - + =
r

( )5i j 2ka 40 8 168a 8 8 i j k
3

ˆ ˆ ˆ
ˆ ˆ ˆˆ

a 30 30 0 30

- +
= = = - +

Ö Ö Ö Ö

r
r

ˆ ˆ ˆ ˆ ˆ ˆ2i 3j 4k,and 4i 6j 8k- + - + -
ˆ ˆ ˆ

a 2i 3 j 4k= - +
r ˆ ˆ ˆ

b 4i 6 j 8k= - + -
r

ˆ ˆ ˆ ˆ ˆ ˆ
b 4i 6 j 8k 2 2i 3 j 4k 2aæ ö= - + - = - - + = -ç ÷

è ø

r r
b a\ = l
r r

2l = -

ˆ ˆ ˆi 2j 3k.+ +

î, ĵ, k̂

a i 2j 3kˆ ˆ ˆ= + +
r

2 2 2 2 2 2a x y z 1 2 3 14Þ = + + = + + =
r

( )
k

ˆ ˆ ˆ
ˆ ˆ ˆˆ

i 2j 3ka 1 2 3a i j
a 14 14 14 14

+ +
= = = + +

Ö Ö Ö Ö

r
r

1 2 3, ,
14 14 14Ö Ö Ö

( )A 1,2, 3- ( )B 1, 2,1- -
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Hence, the direction cosines of  are . 

 
14. Show that the vector is equally inclined to the axes OX, OY and OZ. 
14. To find the inclination of the vector with OX,OY,OZ. We find the direction cosines of 

the vector. 
We know that the direction cosines of a vector are defined as the coefficients of  in 
the unit vector in the direction of the vector. 
So, first we find the unit vector in the direction of the vector. 
Let   

 

 

Therefore, The direction cosines of the given vector are . 

Let  be the angle between  and OX. 

Therefore,  

 

Similarly, Let  be the angle between  and OY. 

Therefore,  

 

And,  be the angle between  and OZ. 

Therefore,  

 

Therefore,  

( ) ( ) ( ){ }
ˆ ˆ ˆ

AB 1 1 i 2 2 j 1 3 k\ = - - + - - + - -
uuur

ˆ ˆ ˆ
AB 2i 4 j 4kÞ = - - +
uuur

2 2 2AB ( 2) ( 4) 4 4 16 16 36 6\ = - + - + = + + = =
uuur

AB
uuur 2 4 4 1 2 2, , , ,

6 6 6 3 3 3
æ ö æ ö- - = - -ç ÷ ç ÷
è ø è ø

ˆ ˆ ˆi j k+ +

î, ĵ, k̂

ˆa î j kˆ= + +
r

2 2 2 2 2 2a x y z 1 1 1 3Þ = + + = + + =
r

( )
k

ˆ ˆ ˆ
ˆ ˆ ˆˆ

i j ka 1 1 1a i j
a 3 3 3 3

+ +
= = = + +

Ö Ö Ö Ö

r
r

1 1 1, ,
3 3 3Ö Ö Ö

1
q a

r

1

1cos
3

q =
Ö

1
1

1cos
3

-Þq =
Ö

2
q a

r

2

1cos
3

q =
Ö

1
2

1cos
3

-Þ q =
Ö

3
 q a

r

3

1cos
3

q =
Ö

1
3

1cos
3

-Þ q =
Ö

1 2 3
q = q = q
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Hence proved that the vector is equally inclined with the axes OX, OY, and OZ. 
 

15. Find the position vector of a point R which divides the line joining two points P and Q 
whose position vectors are respectively, in the ratio 2 : 1 
(i) internally      (ii) externally 

15. The position vector of point  dividing the line segment joining two points  and  in 
the ratio  :  is given by: 

i. Internally:  

ii. Externally:  

Position vectors of  and  are given as: 

 and  
(i) The position vector of point  which divides the line joining two points  and  

internally in the ratio  is given by, 

  

  

(ii) The position vector of point  which divides the line joining two points  and  
externally in the ratio  is given by, 

  

  
 

16. Find the position vector of the mid point of the vector joining the points P(2, 3, 4) and 
Q(4, 1, –2). 

16. So,  and  

Let  be the mid point of . 

 

 

ˆ ˆ ˆ ˆ ˆ ˆi 2j k and i j k+ - - + +

R P Q

m n

mb na
m n
+
+

r r

mb na
m n
-
-

r r

P Q
ˆ ˆ ˆ

OP i 2 j k= + -
uur ˆ ˆ ˆ

OQ i j k= - + +
uuur

R P Q

2 :1
ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ

2 i j k 1 i 2 j k 2i 2 j 2k i 2 j k
OR

2 1 3

æ ö æ ö æ ö æ ö- + + + + - - + + + + -ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø= =

+
ˆ ˆ ˆ

ˆ ˆ ˆi 4 j k 1 4 1i j k
3 3 3 3

- + +
= = - + +

R P Q

2 :1
ˆ ˆ ˆ ˆ ˆ ˆ

ˆ ˆ ˆ ˆ ˆ ˆ
2 i j k 1 i 2 j k

OR 2i 2 j 2k i 2 j k
2 1

æ ö æ ö- + + - + -ç ÷ ç ÷ æ ö æ öè ø è ø= = - + + - + -ç ÷ ç ÷- è ø è ø

uuur

ˆ ˆ
3i 3k= - +

P 2i 3j 4kˆ ˆ ˆ= + +
r

Q 4i 1j 2kˆ ˆ ˆ= + -
r

R
r

PQ
uur

P QR
2
+

=
rrr

( ) ( )
2

ˆ ˆ ˆ ˆ2i 3j 4k 4i 1j 2kˆ ˆ
 R

+ + + + -
Þ =
r
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17. Show that the points A, B and C with position vectors,  
respectively form the vertices of a right 

angled triangle. 
17. O be the origin, 

Let   

 
And  

 

Now we find the vectors  

 
 

     ……….(1) 

 

 

      ………….(2) 

 

 

     ……….(3) 

Adding equations (1), (2) and (3) 
 

 
Therefore, ABC form a triangle. 
Now, we want to prove that it is a right angled triangle. 

 

 

 

( )6i 4j 2k
R

2

ˆ ˆ ˆ+ +
Þ =

r

ˆ ˆR 3 j ˆi 2 kÞ = + +
r

ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆa 3i 4j 4k, b 2i j k, andc i 3j 5k,= - - = - + = - -
r r r

a OA 3i 4j 4kˆ ˆ ˆ= = - -
uuurr

ˆb OB 2i ĵ k̂= = - +
uuurr

kˆc OC i ˆĵ3 5= = - -
uuurr

AB,BC,CA
uuur uuur uuur

AB B A= -
uuur rr

( ) ( )3ˆAB 2i kˆ ˆj jˆ ˆ ˆk i 4 4Þ = - + - - -
uuur

( )kˆ A ˆB i 3j 5ˆÞ = - + +
uuur

BC C B= -
uuur r r

( ) ( )BC i 3j 5k kˆ ˆ 2 ˆi jˆ ˆ ˆÞ = - - - - +
uuur

( )kˆ B ˆC i 2j 6ˆÞ = - - -
uuur

CA A C= -
uuur r r

( ) ( )ˆCA 3i 4j 4k i 3jˆ ˆ ˆ5kˆ ˆÞ = - - - - -
uuur

( ) CA 2i j kˆ ˆ ˆÞ = - +
uuur

( ) ( ) ( )AB BC CA i 3j 5k i 2j 6k 2i j kˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ+ + = - + + + - - - + - +
uuur uuur uuur

AB BC CA 0i 0j 0kˆ ˆ ˆÞ + + = + +
uuur uuur uuur

( ) ( )2 22 2 2 2AB x y z 1 3 5 35= + + = - + + =
uuur

( ) ( ) ( )2 2 22 2 2BC x y z 1 2 6 41= + + = - + + - =
uuur

( ) ( )2 22 2 2 2CA x y z 2 1 1 6= + + = + - + =
uuur
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Therefore, the triangle satisfies the Pythagoras theorem.Hence proved the given vectors 
form a right angled triangle. 
 

18. In triangle ABC (Fig 10.18), which of the following is not true: 
A.     B.  
C.     D.  

 
18.  

 
On applying the triangle law of addition in the given triangle, we have: 

  
  

  
The equation given in alternative  is true. 

  
  

 The equation given in alternative  is true. 
From equation (2), we have: 

  
 The equation given in alternative  is true. 

Now, consider the equation given in alternative  : 
From equations (1) and (3), we have: 

( ) ( )2 2 2 2
 AB CA 35 6 35 6 41Þ + = + = + =
uuur uuur

( )2 2 22
 AB CA 41 41 BCÞ + = = =
uuur uuur uuur

AB BC CA 0+ + =
uuur uuur uuur r

AB BC AC 0+ - =
uuur uuur uuur r

AB BC CA 0+ - =
uuur uuur uuur r

AB CB CA 0- + =
uuur uur uuur r

AB BC AC+ =
uuur uuur uuur

AB BC CAÞ + = -
uuur uuur uuur

AB BC CA 0Þ + + =
uuur uuur uuur r

\ A

AB BC AC+ =
uuur uuur uuur

AB BC AC 0Þ + - =
uuur uuur uuur r

\ B

AB CB CA 0- + =
uuur uur uuur r

\ D
C
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, which is not true. 
Hence, the equation given in alternative  is incorrect. 
The correct answer is . 
 

19.  are two collinear vectors, then which of the following are incorrect: 

A.  

B.  
C. the respective components of  are not proportional 

D. both the vectors  have same direction, but different magnitudes. 
19. We know that two vectors are collinear if they have the same direction or are parallel or 

anti-parallel. They can be expressed in the form  where a and b are vectors and ' 
m ' is a scalar quantity. 
Therefore,(A) is true. 
In (B),  
So, (B) is also true. 
The vectors  and  are proportional, 
Therefore,(C) is not true. 
The vectors  and  can have different magnitude as well as different direction. 
Therefore, (D) is not true. 
We are asked the options which are not true. 
∴ The correct answer is (C) and (D). 
 

 
 
 
 
 
 
 

AC CA=
uuur uuur

AC ACÞ = -
uuur uuur

AC AC 0Þ + =
uuur uuur r

2AC 0Þ =
uuur r

AC 0Þ =
uuur r

C
C

a and b
r r

b a,for some scalar= l l
r r

a b= ±
r r

a and b
r r

a and b
r r

b ma=
r r

m 1= ±

a
r

b
r

a
r

b
r
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