Important Questions Class 12 Maths Chapter 10
Vector Algebra

1 Mark Questions

1. Is the measure of 5 seconds is scalar or vector?
Ans: Scalar

2. Find the sum of the vectors.

Ans: jJ-g+h+c
—0i-47—k

3. Find the direction ratios and the direction cosines of the vector

- ~ -

r=2i-7;-3k

Ans: D.R of »are 2.—7,—3
P|=vE+39+0 =62
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4. Find the angle between vectors

aand b :f|&|=ﬁ= |E|=2 ab=+6
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Ans: cos& =
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5. Vectors _ ..;7 5 be such that
2
3

|c_;f| =3, and |E| =

then ;.3 is a unit vector. Find angle between , 4.7 5 .
Ans:

|r_;f ><5| = |c_;r||5 |ﬁin &

lzﬁxgxﬂnﬁ

=sin &

A

s

6. Is the measure of 10 Newton is scalar or vector.
Ans:Vector

7. Write two different vectors having same magnitude.
Ans: z=7+27+3k

o|=viraTs =T



E e

8. Find the direction ratios and the direction cosines of the vector ; =i+ 7 +%
Ans: D.R of » are L11

Feafl+1+1=1f3
DC of are%=%=%
9. Find
|&—E |f |&|=1 |E|=3 and ab=4
Ans:
-5 =(a-3).(a-3)
—aa-ab—ba+hh
- |;;r| —2ab+ |5 |:
=4-2x449
|:}:E|= 5
10. If

a=4i+37+2kb=3+2k find [px2d]



Ans: ;=3i+2k

2a=8+67+4k

Pk
bx2a=3 0 2
g 6 4

=i(0-12)— 7(12-16) + k(18—0)

—12i+47+18%

|E=>< 2!;:| - J['_—ll_']: +(4) +(18)’

T

=77

11. Is the measure of 20 m/s towards north is scalar or vector.

Ans: Vector
12.

Ans:




13. Find the direction ratios and the direction cosines of the vector ;=?+2:}+ 3
Ans: D.R of » are 1L2.3

|- VFTT5 =

D.C of

- 1 2 3

rarem\fﬂ:m

14. Evaluate the product

(3a—5b|(2a+7b)|

Ans:
(3a—3b)(2a+7b)
- 5|Er|: ~11ab-35 E|:
aa=[d Bh=[f a5-3a
15. Find 3 if
a=2i+7+3k b=3i+57 -2k
Ans:
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=i(2-15)—(~4-9)+k(10-3)

=—17i+137+7k

16. Is the measure of 30 m/s towards north is scalar or vector.
Ans: Scalar

17. Compute the magnitude of

Ans:

|El| _ ‘J[Z]: +[._—7_.]: +[.._3 ..]:

=~/4+49+9

=162

18. Find the direction ratios and the direction cosines of the vector ;-7 .27_f
Ans: D.Rof rare12.—1

r=al+4+1=4/6

D.C of
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19. ; Is unit vector and
|x—a|(x+a]=8,

Then find |I|
Ans: |c:f| =1



(x~a){x+a)=8

H:—l:S

20. Show that
|a—b|x|a+b|=2(axh]

aand b.
Ans:

LHS=(a-b|x|a+h|

—axa+axb—bxa-bxb

=0+axb+axb—0

Back to Top 1Questions

4 Mark Questions

1. Find the unit vector in the direction of the sum of the vectors

- e -

k. b=2i+7+3k

-

a=2+2j-

L

Ans: let [_ 4}



- e

=(2i+27-3k|+| 2+ 7 +3k|

=4i+37-2k

[|-i6+9+3

=29

The required unit vector is
~ ¢
C=-=
g
_4i+37-2k
e

[ ]

Y -5 2

J29 297 29
2. Show that the points
A(2i—j+k).B(i-37-5k).C(31-4; -4k

are the vertices of right angled triangle.
Ans:

BC=2i—j+k

CA=—i+37+5k

Er =41

|ﬁ|=5

|E1|=35



-
.

ﬂ-13|: =|ﬁ|: +|c4

Hence, the A is a right angled triangle.

3. Show that the points
A(=2i+37+5k).B(i+2/+3k)and C(7i-k)

are collinear.
Ans:

AB =3i— -2k
BC=6i—27—4k

CA=%-37-6k

15|~ J13.5C =213

and E‘| :3«.fr1_—1
ﬂu:‘| - J43|+|R‘|

Hence points A, B, C are collinear.

4.If 55 - are unitvector suchthat _.7.._ findthevalueof ;. .7-+-4
Ans:

|&|=1=|E|=1=|E|=1=



a+b+ec=0 (G."vea:-_]

ala+b+c|

aa+ab+ac=0

la| +ab+ac=0

l+ab+ac=0
ab+ac=—1-—————— ()
similiorhy
ha+bc=—1——————— (i)
agai
catch=—l-—————— (iif)

adding (1), (il and(iii)
2(ab+be+ea)=-3 [::.a::m

ab+bi+ea=—3/2

5.If

a=2i+27+3k. b=—i+2j+k .c=3i+;

are such that



at+Abis Lo c

is then find the value of ; .

Ans:
a+ib=(2i+27+3k)+ i[5 +2j+k)
=(2-A)1+(2+24) j+(3+A)k
(a4 75) 5 =02+ 45 L2
[(2-2)i+(2+24)7+(3+ ) k| (34 7)=0
3(2-4)+(2+24) =0

wprs g
A=8

6. Consider two point P and Q with position vectors
OP=3a-2band 00=a+b

. Find the positions vector of a point R which divides the line joining P and Q in the
ratio 2:1 (i) internally (ii) externally.
Ans: (i)

_ 2{a+b|+1(3a-25|

2+1

|_,_1|E'I

(ii)



2a+b|—(3a-2b]

2-1

OR =

_2a+2b-3a+1b
1

7. Show that the points A, B, C with position vectors
—2a+3b+5¢. a+2b+3c and Ta—c

respectively are collinear.

Ans:
OA=-2a+3b+5¢c
OB =a+2b+3c

OC=T7a-¢

AB=0B-0A=3a-b-2¢

BC=0C-0B=6a-2b—4c

=2(3a-b—2¢|

BC =2AB

Thus 4B | BC but one point B is common to both vectors hence A, B, C are collinear.



8. Find a unit vector _ to each of the vectors

~ -~ -

|:.c_:f+£:|c2f?’:c2'-|:.c_:f—£:|11'?":€}‘€ c_;f=?+j+i'= b=i+27+3k

Ans: A vector which is | to both

|a+b|are|a-b|

is giving by
(a+b|x(a—b|=[2 3 4
0 -1 =2
=-2i+47-2k
Let c=—2i+47-2k
|E|=1#4+15+4
_J2
=26
Req. unit vector is
c 1+ 24~ 1=
R Sl )
||:| 6 \."E 6

9. The scalar product of the vector ;+ 7+ with a unit vector along the sum of
vectors

2i+47-%k, and Ai+27+3k

is equal the one. Find the value of .
Ans:



b=ii+ j+3k

Unit vector along
a+b=270
|c;r+b|

5g both site

a+b=(2+4)i+6;-2k

(2+4)i+67-2k

J2+2)+ (6) +

(2+2)i+67-2k

J2+4) + 40

ATQ c(a+b|=1

(2+2)i+65-2k)
5 |=
(2+4) +40 |

(i+7+k|.

(2+4)+6-2 1

(2+4) +40

2+ A+4=f(2+2) +40

AY436+124 =(2+4) +40



10. Find the area of the A with vertices A (1,1,2)B (2, 3,4)and C (1, 5, 5).
Ans:A(1,1,2)B(2,3,4)C (1,5, 5)

OA=i+7+2k

OB

=2iM+3jA+4KNOB T =2iM3jA+4KA
ocC

=iA+5jA+5kAOC =it +5jA+5kA

AB=0B-OAd=i+2;+2k
AC =0C-04=47+53k

ABxAC=[1 2
0

e
Lad

=-2-3j+4k

Arae of AVABC = %

Ex;ia

1
2

’J[.._ 2..]: (- 3-.]: N [..4..]: |

=_J29 gt
5 q

11. Show that the points A (1, -2, -8) B (5, 0, -2) and C (11, 3, 7) are collinear, and find
the ratio in which B divides AC.

Ans:A(1,-2,-8), B (5,0, -2), C (11, 3, 7)

04=1i—2; -8k



OB=5i—07-2k

OC =11i+37+7k

AB=0B-04
=4i+27+6k

BC=0C-0B

=3(2i+7+3k|

=3 (4425 +6k)
2- g

BC- 1
¥

Thus BC| AB and one point B is common there fore A, B, C are collinear and B divides AC
in 2:3.

12. Find a vector 7 whichis | toboth 7 and 5 and 7 . 7 =15
Let g=i+4;+2k

b=3i-27+7k
c=2—7+4k
a=i+47+2k
Ans
b=3-27+7k



Let d =xi +vi+zk

ATO da=0, db=0and cd =15

x+dy+2z=0-——————— )
3x—2y+7z=0——+———— (2
x—y+dzr=15——————- (3)
On solving equation (i) and (ii)
- £
L e P

x 1 Z
= = = =K
28+4 6-7 -—21-12

x=32k v=—k z=-14k

Put x, y, z in equation (iii)

2(32k)—(—k)+4(—14k) =15
64k +k— 56k =15
Ok =15
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k=2

3
e 3y 160

3 3

3 3

z 2R

3
i8035 107
337 3

13. Let 2.5 and ¢ be three vectors such that
la|=3. [o|=4. |e|]=3

and each one of them being | to the sum of the other two, find |c_:r+E+E|
Ans:

alb+c|=0, b{c+a|=0c|a+b|=0.(Given)

la+2+d[ =(a+b+c)(a+b+e)

=aa+alb+e|+bb+b|atec|+ec+|a+h)

=l +[ef +lel

=9+16+25
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e

14.1f g=4i+27-k

Find the angel between the vectors

Ans:

a-b=—i+2k

|f:r+5|=ﬁ

c|=+f50

a+band a—b

a+b=9i+47 -4k

la+d| (a—b|=-17

(a+b|.|a—b]
cosf=
|c;r+b||c;r—b|

—1!
& =cos

L
o
L



15. Find the sine of the angel between the vectors.

a=2—;+3k
b=i+37+2k
Ans:
axb=[2 -1 3
1 3 2
=—11i—j+7k

a3 = (12" +(-1) +(7)
=171 =3419

Fx5| Lﬁﬁ 3
R

sinf =

16. Three vectors a.b and ¢ satisfy the condition ;+73+-—( Evaluate the quantity

p=ab+bc+eca

Ans: ;15+¢0=0
ala+b+c|=0

aa+ab+ac=0



ab+ac=-1-—————— (i)
ba+be=—16————— (if)
ac+be=—4————— (iid)

Adding (i) (i) and (iii)

2(ab+bi+ac)=-2

17. If with reference to the right handed system of mutually _ unit vectors
i j JET. and ﬁt

—_ -~ -

=3 —;. B=2 +7 -3k

then express j in the form 5= 5+ 5, ,where 3 is|[to z and 3, is | to
Ans:

Let ,E’l =i |~ I?l oL

B =4| 3:‘—;‘_]

—3ii-A]

b= B- B
—|’r"+f—3i|—|3x =y



=(2-34)i+(1+4) -3k

E.E’:=D |'.'JE’:_0:'

3(2-34) (14 4)=0

A=

b | =

18.If 4.5 and c be three vectors such that ;.3.7_ and
|§;r|=3= |E|=:== |E|=?

find the angle between ; 47 5
Ans: ;:ph+c=0

a+b=—c
(a+b).(—¢)=—c (-]
(a+b){a+b|=cc
[af + 225 +[e[ =
ab= & =1_
ab
cosl = ——
415
aad
2
& =60



19. Find the area of the ||[gm whose adjacent sides are represented by the vectors,

a=3i+7-2k b=i-3;+4k

Ans:
Pk
axb=3 1 =2
1 3 4
=21 —147-10k

reg.areqa = |c;r x E:|

= (=27 +(=14) +(~10)" =105

20. Find the vector joining the points P (2, 3, 0) and Q (-1, -2, -4) directed from P to Q.
Also find direction ratio and direction cosine.
Ans:

PO =(-1-2)i +(-2-3) j+(-4-0)k

=3 —57—4k
DR gre—3,—5.-4

|P_Q|=~.x9+25+15

L

4

=

DC are






