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Class XII : Maths
Chapter 10 : Vector Algebra

Questions and Solutions | Exercise 10.1 - NCERT Books

Question 1:

Compute the magnitude of the following vectors:

Answer

The given vectors are:

G=i+j+k; b=2i-7]-3k

Question 2:
Write two different vectors having same magnitude.

Answer

Consider 5:[5—2_}+3ﬂ7) and b :(2E+_}—3£).
It can be observed that |ﬁ|= I+(-2) +3’ =J1+4+9 =14 and

bi=y22+12+(=3)" =J4+1+9 =14,

Hence, @ and b are two different vectors having the same magnitude. The vectors are

different because they have different directions.
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Question 3:
Write two different vectors having same direction.

Answer
Consider p = [f‘ +j+k) and g= (Zf +27+ 2!':]
The direction cosines of p are given by,
1
and n =

! l ! I !
f: = . = — . . - . = .
JEr+r 3T el B JEr+r B

The direction cosines of g are given by

m=

2 2 1 2 2 1
[ = = =—=.m= - =
20427420 203 B 22422 23 B
2 2 1
and n= =

V2427 42t 23 B

The direction cosines of ? 39 4 are the same. Hence, the two vectors have the same

direction.

Question 4:

Find the values of x and y so that the vectors 2i+3j and xi + are equal

Answer

The two vectors 21 +37 and xi + yj will be equal if their corresponding components are
equal.

Hence, the required values of x and y are 2 and 3 respectively.

Question 5:

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

Answer

The vector with the initial point P (2, 1) and terminal point Q (-5, 7) can be given by,
PQ=(-5-2)i +(7-1)]

= PQ=-Ti+6]

Hence, the required scalar components are -7 and 6 while the vector components are

—7i and 6/.
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Question 6:

Find the sum of the vectors® =

Answer

The given vectors are® =
nad+b+E=(1-241)i +(-2+4-6) j+(1+5-7)k
=0-i—4j-1k
=-4j-k

Question 7:

i-2j+k b=-2i+4j+5kand c=i-6j-Tk

i-2j+k b=-2i+4j+5kand c=i-6j-Tk

Find the unit vector in the direction of the vector® =/ +it2k -
Answer
. a
2 T TP 4=
The unit vector @in the direction of vector 4=/ */J +24 is given by ‘a| .

d=VP+P+2* =J1+1+4 =46

.‘_&:i:ﬂ: f+ i:
d

S

1 1 -
NN A

6

Question 8:

Find the unit vector in the direction of vector PQ, where P and Q are the points

(1, 2, 3) and (4, 5, 6), respectively.

Answer

The given points are P (1, 2, 3) and Q (4, 5, 6).
L PQ=(4-1)i +(5-2)j+(6-3)k =31 +3/+3k

PO =3 +3+3 =J9+94+9 =27 =33

Hence, the unit vector in the direction of I}Qis

V3

PQ 343743k 1 . . .
Q _3i43j+3k 1 15 1
PQ 33

|
\E.

3
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Question 9:

G=20—j+2% g b=—i+j—k

For given vectors, ", find the unit vector in the direction

of the vector @+
Answer

The given vectors are a=2—]+2kgngb =—-i+j-k

G=2i—j+2k
£=—i‘+j‘—.5.:
narb=(2=1)i +(=141)j+(2=Dk=1i +0j+1k =i +k

- 7 [ r—
|a+f:|=x.'l“+l“ =42

d+h
Hence, the unit vector in the direction of ( )is

Question 10:

Find a vector in the direction of vector Si—j+2k which has magnitude 8 units.

Answer

Letd=5i — j+2k.

“ld|= 57 +(-1) +2° =25+ 1+4 =430

s Si— j+2k
__‘ -
I INETY
Sf—j+2!s:

Hence, the vector in the direction of vector which has magnitude 8 units is

given by,

o ,J"‘- 4
3;3::-3[5’ “‘k‘—

0 - g - 6 -
= i - '+ k
J30 N RN T RN AT
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_ 8(5:7—}+2E
J30
6 —

40 -

g .
i— i+ k
30 4307 430

Question 11:

2i—3j+4k and —4i +6 -8k

Show that the vectors = are collinear.

Answer

Letd=2i-3j+4k and b = —4i +6 ] —8k.

It is observed that b = —4i +6 ] — 8k = —2[2; —3_}'+4§E] =—2d
~h=Ad

where,

A=-2

Hence, the given vectors are collinear.

Question 12:

Find the direction cosines of the vector I +2)+3k

Answer
Letd=i+2]+3%

.',|(_F‘=\l13+2:—-—33 =“"1+4+9=‘U'Iﬁ

o )

Hence, the direction cosines of

Question 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.

Answer

The given points are A (1, 2, -3) and B (-1, -2, 1).
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L AB=(=1-1)i +(-2-2) j+{1-(-3)}
— AB=-2i —4j+4k

| AB|=\(-2) +(~4) +4* =Ja+T6+16 =36 =6

i

Hence, the direction cosines of ABare L

Question 14:

=
o | =

=]

| —
ld | 12
.
i | 2
| —

- -
"
L
|

Show that the vector ! T/ ¥/ is equally inclined to the axes OX, OY, and OZ.

Answer

Leta= .;+; +k.
Then,
* NE)

dl=vF+I+1" =

Therefore, the direction cosines of

. 1
d are -
[ \3

55

Now, let a, B, and ybe the angles formed by d with the positive directions of x, y, and z

axes.

Then, we have

COS @ = ! cos 7 = ! COsy = !
5 N Raatiuin -

Hence, the given vector is equally inclined to axes OX, QY, and OZ.

Question 15:

Find the position vector of a point R which divides the line joining two points P and Q

whose position vectors are
(i) internally
(ii) externally

Answer

i+2j—kand =i+ j+k

respectively, in the ration 2:1

The position vector of point R dividing the line segment joining two points

P and Q in the ratio m: n is given by:

i. Internally:

Class XII MATH
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mb+ na
m+n

ii. Externally:

mb— na

m—n
Position vectors of P and Q are given as:
OP=i+2j—kand OQ=—i+ j+k
(i) The position vector of point R which divides the line joining two points P and Q
internally in the ratio 2:1 is given by,
2[—f+j+§)+l(f+2}—§) (—25+2j+2f)+(f+lj—§]

2+1 - 3

—idjek 1. 4. 1

e =——i+—j+—=kK
3 3 3

(ii) The position vector of point R which divides the line joining two points P and Q

OR =

externally in the ratio 2:1 is given by,

2(—f+j+ IE)—I[?+2}—£)

OR = - =(—2F+2}+2£)—[f+2}—£)
=-3i +3k
Question 16:
Find the position vector of the mid point of the vector joining the points P (2, 3, 4) and Q
(4,1, - 2).
Answer

The position vector of mid-point R of the vector joining points P (2, 3, 4) and Q (4, 1, -
2) is given by,

oF (23] +4k)+(4 +-2k) (2+4)7+(3+1)j+(4-2)k
N 2 - 2

6P 4] +2k

a4

-

=3

+2_f+ﬁlT
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Question 17:

Show that the points A, B and C with position vectors, a=3i—-4j- 4k,

b=2i-j+kandc=1i-3j-5k, respectively form the vertices of a right angled triangle.

Answer

Position vectors of points A, B, and C are respectively given as:
G=3—4j-4k b=2—j+kandi=7-3]-5k
G=3—-4j—4k b=2—j+kandé=i-3]—5k
CAB=b—d=(2-3)i +(~1+4)j+(1+4)k =~ +3]+5k
BC=¢-b=(1-2)i+(-3+1)j+(-5-1)k=—i -2j -6k
CA=d-c=(3-1)i+(-4+3)j+(-4+5)k=2i—j+k

“[AB[ = (-1 +37 457 =149+25=35

|BC|J =(=1)" +(=2) +(-=6) =1+4+36 =41

|('.A'|: =24 (-1) + 1P =4+1+1=6

.'_|AH'~J +|c,a;|: ~36+6=4] =|H(f‘|:

Hence, ABC is a right-angled triangle.

Question 18:

In triangle ABC which of the following is not true:

A B

a AB+BC+CA =0
5 AB+BC-AC=0
c. AB+BC-CA =0

o, AB—CB+CA =0

Class X1l MATH www.esaral.com 8
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Answer

A B

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

AB+BC = AC (1)

= AB+BC=-CA

= AB+BC+CA =0 ~(2)

. The equation given in alternative A is true.
AB+BC = AC

—= AB+BC-AC=0

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

AB-CB+CA =0

.. The equation given in alternative D is true.
MNow, consider the equation given in alternative C:
AB+BC-CA=0

= AB+BC=CA (3)

From equations (1) and (3), we have:

AC =CA

= AC =-AC

= AC+AC=0

= 2AC=0

— AC =0, which is not true.

Hence, the equation given in alternative C is incorrect.

The correct answer is C.
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Question 19:

1f @ and b are two collinear vectors, then which of the following are incorrect:

ol

A. =44 for some scalar A

g, d=1b
C. the respective components of aand b re proportional

D. both the vectors @ a1d b haye same direction, but different magnitudes

Answer

1f @ and b are two collinear vectors, then they are parallel.

Therefore, we have:

b=Ad (For some scalar A)

IfA = +1, then d=4b

If =r:,::+f:_..}'+a_.\ﬁ; and b =b].r? +!:r_.j'+ b_.,kn, then
b= Ad.

= b +b,j +bik = A af +a,j + ak)

= h,f+b1_f+b_~,i: =(/1£4‘]}; +( Aa, J_f+ {x{c:;]ﬁ;

= b =Aa.b, =da,. b = da,
b _b b
a

=4

N — = =
oy oy

2 3

Thus, the respective components of aand b 5pe proportional.

However, vectors a and b can have different directions.
Hence, the statement given in D is incorrect.

The correct answer is D.
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