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CBSE Class-12 Mathematics
NCERT solution
Chapter - 10
Vector Algebra - Exercise 10.2

1. Compute the magnitude of the following vectors:

-
7
L

b

2 ap o= 1A 1 1

- - i

el

itk b=2i-T7-3k c=——

a=i+, . J

et

Ans. Given: g —i+ 7+

— 2 2 1\2
|| =varrEEa= () + () +(3) =yE i i

2. Write two different vectors having same magnitude.

Ans. Let 4 =h+n+,!t and E=?+?—ﬁc

Clearly, g = b, [ Coefficients of ; and ; are same in vectors 5 and }, coefficients of i

in 5 and ; areunequalas 1= —1_ ]

But |c_;r|=\,/x:+3,':+z: =J1+1+ =\.'{§
And |E:|=JJ::+J;:+E: =+/1+1+ =\J'r:‘|T
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Such possible answers are infinite.

3. Write two different vectors having same direction.

e e
T
18

2(i+27+3k| = 24

Ans.Let g —7+27+3) and b

" b =mg Where m =2>0
.. Vectors 5 and j have the same direction.

But b=al ' b=2a= |§|=|2| c_:f|=|c_:f|_'

Such possible vectors are infinite.

4. Find the values of x and ' so that the vectors jﬁ + 3A and 1: + ln are equal.

-

Ans. Given: 27+ 37 =7+ 1 ;

If vectors are equal, then their respective components are equal.

Comparing coefficients of “ and A on both sides, we have,

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

terminal point [ —5_7.
Ans. Let AR be the vector with initial point A (2, 1) and terminal point B =5, 7| .

— Position vector of point A is (2, 1) = jﬁ .|_A and position vector of point Bis [ 5.7 =
—5i+77.

". AR = Position vector of point B - Position vector of point A
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(—5i+ |—| -'|
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. Scalar components of the vectors AR are coefficients of 7 and ; in AR ie., —7 and 6

and vector components of the vector A are _=; and 67

b

6. Find the sum of the vectors: {I—T_jl.+ ] b= ?.|__1 +5k andf:1_5 T

s E)

Ans.Given: g =;—27+k b=-2i+4:+5kand =7 —6;—Tk

el
+
e
+.
Ly
b
+
|
[y

Adding, g+b+¢c=i—2,
=0i—4j—k=—47—k

Ea

7. Find the unit vector in the direction of the vector 5 — ﬁ + i+ ji:_

Ans. We know that a unit vector in the direction of the vector 5 — A + A+ j,E:- is

~_ a _ i+j+2k ik itj+ok

@] Jorarrer  VETRVE

~_ 1= 1 % 2 1
ia—%z%—%J—i—%k

8. Find the unit vector in the direction of the vector I?Q where P and Q are the points

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

Ans. Given: Points P (1, 2, 3) and Q (4, 5, 6)

}

L

Position vector of point P = DP A+3I and position vector of Q = D_Q

_1A + 5: + 5;} , where O is the origin.
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. I?} = Position vector of Q — Position vector of P = D_Q - D_P

=4 +57+6k — i-27-3k=3i+37+3k

Therefore, the unit vector in the direction of vector IT} = ﬁ
si+sirsh  _3i+37+3k 3i+37+3k  3i+37+3k
JEHEP+EP L\ J0+0+0 J27 W3

B

i+i+k] |i+i+k] 1. 1. 1 .-

N N N AN AN =

9. For given vectors g — ’h_ -_|_ ji: and E=—ﬂ+n_i find the unit vector in the
direction of , + j,

B o

Ans. Given: Vectors g — j?_ A+ ji— and j :—?+ =ik

L a+b=2i—j+2k—i+i—k=1+07+k
— S OA. ];:
Therefore, a + b e
N
- - i+07+k 4k 1. 1 -
= |-|'.'I+ |= = = =1+ —K

A vector in the direction of vector , which has magnitude 8 units = g,
N 8 (5% - j+2ic)
VP17 +(2)
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11. Show that the vectors jﬂ - 3:}'+ _1:?& and _4’\ + 5; — g;} are collinear.
Ans.Let g = 2{—37+ 4k and 5 =47+ 67 -8k = —2( 2137 +4k) = _2z
= h=-24 = mg Where m =—2 < (

Therefore, vectors 2 — 33 + 4k and —4i + 63 — 8k are collinear.
12. Find the direction cosines of the vector h+ j: + 3;}_

Ans. The given vectoris | a| =i+ 27 +3k

o bojesk  i42j43k_i+2j+3%k_ 1. 2 - 3 ¢
ORI+ 440 J14 J3 3T s
We know that the direction cosines of a vector ,_._;r are coefficients of A B ,E: i
1 2 3

RN i v

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.

Ans. Given: Points A ['_1= 2. —3_'| and B ['_—L =2, 1_'|

.. Position vector of pointA= QA = i+ 2

»
i,
¥

2]

Material downloaded from myCBSEguide.com. 5/10


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

And Position vector of point B= O = —7 —2 7 +

=

—2

e

o Vector AB =0B ~ OA =—i—27+k — i-27+3k = -2i—4;+4k

Now |E|=J[’_—2_’|: +['_—4_'|: +['_4_'|: = Ji+16+16 =-f36=6

— AB  2i-4;+4k

.. A unit vector along AB=—=

AB| 6
2. 4~ 4s —1s -2 2.
= —it—jt+t—-k=—i+—+—K
6 6 6 3 3 3
— -1 -2 2
Therefore, the direction cosines of vector AR = ? i ? E

14. Show that the vector ﬁ+ A+i is equally inclined to the axes OX, OY and OZ.

ans.Let 7 =i+ 4k then [@] = /()7 + (1 + (1) = V3

Let us find angle &, (say) between vector , and OX | —=1 |

ai i+ +k)[i+07+0k) 11)+1(0)41(0) 1

:;‘;:':055'1:_—.:' A VA e B /S
|“‘|H F+D;+DA—‘ JIH1+1140+0 43

i+ i+k

a1
= 8 =cos” —=

3

- (o a1
Similarly angle &, (say) between vector , and OY | = ;| is cos IE

- P a1
And angle &, (say) between vector 4 and OZ | = k| is cos IE
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6 =6, =6

. Vector 4 =ﬁ + A+i is equally inclined to 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 ﬁ+ jn _i: and _ﬁ + A + i respectively, in the ratio 2 : 1 (i)
internally (ii) externally.

E
7
L

Ans. Position vector of Pis g = ; + jn — :i!;L and Position vector of Qis 5 = —?+ A+ I

(i) Position vector of point R dividing PQ internally (i.e., R lies within the segment PQ) in the
ratio2:1=m:m =PR:QRis mo +na
M+

-
-

H—i+i+h|+itli-k 407+ 0k+i+2—k

2+1 3

_—i+47+k —14 4~ 1a
s — = i+—j+-k
3 3 3 3

(ii) Position vector of point R dividing PQ externally (i.e., R lies outside the segment PQ and to

the right of point Q because ratio2:1>11i.e.,PR:QR=2:1)is o — na
m— M
_ 2 —:'+j+ﬁc._|—_ i+ Zj—ﬁc.J __2’:‘.“+ 2}+2E§—?—2}+;}
2-1 1
- —3i + 3k

16. Find the position vector of the mid-point of the vector joining the points P (2, 3, 4)
and Q(4.1-2).

Ans. Given: Point P (2,3,4)and Q[ 4.1. -2
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" Position vector of point Pis 4 — j?+ 3A + _Li!?

And Position vector of point Q is j = _f + A - jil

o~

T
d+b _ Zi+3j+4kc+di+ -2k

+

And Position vector of mid-point R of PQ is 5

-

_6i+47+2k

-

17. Show that the points A, B and C with position vectors ; — 3ﬁ — _1A —_ﬁéj = "ﬁ

and . — ﬁ -3 A_ ﬂt respectively form the vertices of a right angled triangle.
Ans. Given: Position vector of point Ais 5 = (A — 3?— _1A —_ﬁé

Position vector of point Bis 3 = (OB = jﬁ - A+ ;t and

—f Eat

Position vector of point Cis - = O =7 — e -«i: where O is the origin.

i -
=

Now AR = Position vector of point B — Position vector of point A

e

2—j+k—(3i-47-4k| =2+ k-3 +4+4k

A C = Position vector of point C - Position vector of point A
=137 3k—|3i-47-4k| = i-3;-Sk-3i+4;+4k
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Adding eq. (i) and (ii),

o= -

AB +BC = —i+37+5k ——27—6k = —2i+ j—k = AC[By eq. (iiD)]

Now From eq. (i),AB = |f1'gB| =41+9+25 = «,."E

From eq. (ii),BC = IEE|=\.{1+4 +36A =J_ﬁ
From eq. (iii),AC = |ﬁ| =J1+1+1=4f6

Here, we can observe that (Longest side BC)? = | - Iu".}] | T —4]1=135+6= AB?+AC?

— —>
Also, AB.CA = (+1)(2) + (—=3) (=1) + (=5) (1) =2+3-5=0

— —
Thus, AB1 CA= /A = 90°

Therefore, A B, C are the vertices of a right angled triangle.

18. In triangle ABC (Fig. below), which of the following is not true:

Pl 4

(A) AB+BC+CA =0

(B) AB+BC-AC=0

(O AB-CB+CA =0

Ans. We know by Triangle law of Addition of vectors that AR+R{ = A =
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AB+BC=-CA

= AB+BC+CA=0

Therefore option (C) is not true because in option (C),

AB+BC-CA=AC+AC=1AC=0

19.If , and j are two collinear vectors, then which of the following are incorrect:
A p = E;;g for some scalar ;i

®) g =1b
(C) The respective components of , and j are proportional.

(D) Both the vectors , and j; have same direction, but different magnitudes.

Ans. Option (D) is not true because two collinear vectors can have different directions and

also different magnitudes.
The option (A) and option (C) are true by definition of collinear vectors.

Option (B) is a particular case of option (A) taking 4 =+1.
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