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Chapter - 10

Vector Algebra
Class — XII
Subject —Maths

Exersise-10.1

1. Represent graphically a displacement of 40 km, 30° east of north.

Sol.

A P Scale
10 km
=
oyl
30!‘.1- '??.*-
West - - ast
0
Y
South

Thus, 0—15 represents the displacement of 40 km, 30° East of North.

2. Classify the following measures as scalars and vectors.
(i) 10 kg
(i1) 2 metres north-west
(1i1)40°
(iv)40 watt
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(V) 10" coulomb

(vi)20 m/s’

Sol.

(i) It1is a scalar quantity as it has only magnitude.

(ii) It 1s a vector quantity as it has both magnitude and direction.

(iin)It 1s a scalar quantity as it has only magnitude.

(iv)It 1s a scalar quantity as it has only magnitude.

(v) It 1s a scalar quantity as it has only magnitude.

(vi)It 1s a vector quantity as it has both magnitude as well as direction.

3. Classify the following as scalar and vector quantities.
(i) Time period

(ii) Distance
(i) Force

(iv) Velocity
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(V) Work done
Sol.

(i) It1is a scalar quantity as it has only magnitude.

(ii) It 1s a scalar quantity as it has only magnitude.

(iin)It 1s a vector quantity as it has both magnitude and direction.

(iv)It 1s a vector quantity as it has both magnitude as well as direction.

(v) It 1s a scalar quantity as it has only magnitude.

4. In Figure, identify the following vectors.
(i) Coinitial

(ii) Equal

(iii)Collinear but not equal

Sol.

(1) Vectors a & d are coinitial because they have the same nitial point.

(ii) Vectors b & d are equal because they have the same magnitude and direction.
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(iii)Vectors a & C are collinear but not equal because they are parallel, but their
directions are not the same.

5. Answer the following as true or false.
(i) a & -a are collinear

(i) Two collinear vectors are always equal in magnitude.

(iif) Two vectors having same magnitude are collinear.

(iv) Two collinear vectors having the same magnitude are equal.

Sol.

(i) True because vectors a & -a are parallel to the same line.

(ii) False because collinear vectors are those vectors that are parallel to the same
line.

(iif) False because it 1s not necessary that vectors having the same magnitude are
parallel to each other.

(iv) False because two vectors are equal if they have the same magnitude and
direction.

Get SOLVED Question Papers, Updated Syllabus, Sample Papers, Online Test, Study
Material, NCERT solutions and much more...........



Mathematics Class 12" NCERT Solutions cbse.jagranjosh.com

™ Josh

Simplifying Test Prep

Exersise-10.2

1. Compute the magnitude of the following vectors:

p
|Zz‘=\f12 +12+12 =3

21—7] 3k
|b‘ J2+(-7) +(-3) =62
I R PN A
=—i+—=j——k
C \/gl 3] 3

2. Write two different vectors having same magnitude.

Sol.
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—

a=§—2}+3£

‘Zz‘z\jlz +(—2)2 +32 =J1+4+9=414

—>

2]+k

‘b‘ J32 ) +1 =0 +4+1=1/14

The vectors are different because they have different directions.

3. Write two different vectors having same direction.

Sol.
q—§+}+k
1 1
l: = —_—
JE+12+12 3
1 1
m: = —
JI2 412 +1 3
] 1
n: = —

13:3§+3}'+31€

- 3 _ 3 _ 1
J32 43243 33 3

. 3 _ 3 1
J2+32+32 33 3

3 3

1
= e
J3 432432 33 B

Hence, the two vectors have the same direction.
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4. Find the values of x and y so that the vectors 2i + 33 and xi + yj are equal

Sol.

2f+3}

Xi+y]
The two vectors will be equal if their corresponding components are equal. Thus,

x=2,y=3

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

Sol.
Initial pomnt P = (2, 1)
Terminal point Q = (-3, 7)

@z(—5—2)§+(7—1)}
@=—7§+6}

Hence, the scalar components are = —7 and 6

And the vector components are —7i & 6

6. Find the sum of the vectors:

a=i-2j+k
l;=-2f+4j+512
c=i-6j-7k
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Sol.

:2—2}+£
=—2i+4j+5k
=i—6j—Tk

ol Sl Qld

Zi+5+2:{r—2+fﬁ4(—2+4—%ﬂ}+(1+5—7)£
a+b+c=0i-4j—k

5+E+E=—4}—k
7. Find the unit vector in the direction of the vectora =i+ j +2K.

Sol.

—

a=§+}+2£
‘Zz‘ —J1I2 412 422

=6

unit vector, a =

=ilay

_§+}+2£
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8. Find the unit vector in the direction of vector ﬁ , where P and Q are the points
(1, 2, 3) and (4, 5, 6), respectively.

Sol.
P=(1,2,3)
Q=(4,5,0)

PO=(4-1)i+(5-2)j+(6-3)k
FQz3§+3}‘+3l€

‘@| — 3243243
-3./3

. PQ
unit vector, EQ = O

72l

FaN

9. For given vectors, a=2i- j +2k andb =-i+ j- k , find the unit vector in the

direction of the vector a+b

Sol.
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Zz=2§—}'+21€
b=—i+ j—k

a+b=(2-1)i+(=1+1)j+(2-1)k
Zz+l§=§+0}'+l€

a+b=1+k

‘Zz+13|=\/12+12

;

unit vector, a+ I;) = (iH Ij)
\ ‘a+b
I 7
R MR
2 2

10. Find a vector in the direction of vector 5i - j +2k which has magnitude 8 units.

Sol.

5:52—}4212

\Zz| = JSz + (—1)2 +2°
0

I

&

unit vector, a =

B 5i— j+2k
V30
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Thus, the vector in the direction of given vector is,

EﬂiZZS[:SZ__]-+:LkJ

J30

11. Show that the vectorsa =2i-3j+4k & b =-4i+6j-8k are collinear.

Sol.

21:22—3}441;
b=—4i+6j—8k

b

—2(22—3}+41€)

b=-2a

Hence, the given vectors are collinear.

12. Find the direction cosines of the vector i+ Zj +3Kk

Sol.

—_

a:§+2}+3£
‘Zz‘ 12427 +3°

=14

1 2 3 j
J14 14 {14
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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.

Sol.
A=(1,2, -3)
B=(-1,-2,1)

AB=(-1-1)i+(-2-2) j+(1+3)k
AB=-2i—4j+4k

[4B|=\[(-2)" +(-4)" +4
=J4+16+16

_ 5

Thus, direction cosines of AB are (—% —g—

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

Sol.

—_ A

a=i+ j+l€
‘Zz|=\/12 F12 41

-3

Thus, direction cosines onzare( : : : : : j
NERNERNE

Now,
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Let a, 5, and y = the angles formed by a with the positive directions of x, v,
and z axes.

Thus, a is equally inclined to 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 i+ 23- k& -i+ j+ k respectively, in the ration
2:1
(i) Internally

(i1) Externally

Sol.
OP =i+ 2}'—12
O—Q =—§+ }'+ l;

(i) The position vector of point R which divides the line joining two points P and Q
internally in the ratio 2:1 1s,

mb + na

m-+n
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A\

2(§+ 2}'— 12)+1(-2+ J+ 12)
2+1

(2?+4}'—21€)+(—§+ }'+ 12)

3

OR =

_—§+4}’+I€
3
—1~ 4~ 14

=—1i+—j+—k
373773

(i)  The position vector of point R which divides the line joining two points P and
Q externally in the ratio 2:1 1s given by,

mb — na

m-—n

A\

2(—§+ J+ 12)—1(§+ 2}'— Ig)
2—1
(—2§+ 2}'+ 212)—(§+ 2}'— 12)
1

OR =

=—3§+ 312

16. Find the position vector of the midpoint of the vector joining the points P (2, 3, 4)
and Q (4,1, - 2).

Sol.

P=(2,3,4)

Q=(49 13_2)
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(2§+3}°+41§)+(4§+ }'—212)
2
(2+4)i+(3+1) j+(4-2)k
0
6?+4}’+21§
2
=3+ 2}'+ k

OR =

17. Show that the points A, B and C with position vectors,
a = 3i- 4} - 4ﬁ,f) = 2i - j + l/(\, and ¢=1i- 33 - Sk respectively form the vertices of a
right angled triangle.

Sol.

—_—

AB=b-a
AB=(2-3)i+(-1+4)j+(1+4)k
@z—f+3}'+51€

‘E‘ — \/(—1)2 +32+5% =35

—

BC=c—b
ﬁ:(1—2)§+(—3+1)}+(—5—1)£
BC=-i—2j—6k

BC|= (1) +(-2)" +(-6) =41
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e —

CA=a—c
a:(3—1)§+(—4+3)}+(—4+5)£
CTX:2§—}'+IQ

CAl =22 +(-1) +1> =6
CA|= 2" +(-1)

2

AB[ +[cA
35+6=41

2 SN
— ‘BC

Hence, ABC 1s a right-angled triangle.

18. In triangle ABC which of the following is not true:

E —— E ——  —— —

A. AB+BC+CA =0 -

B. AB+BC-AC=0

C. AB+BC-CA =0 L i

D. AB-CB+CA =0

Sol.
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On applying the triangle law of addition 1n the given triangle,
AB+BC = AC

AB+BC=-CA
AB+BC+CA=0
Thus, A 1s true

Now,

AB+BC =AC
AB+BC-AC =0
Thus, B 1s true

Now,
AB+BC+CA=0
AB—CB+CA=0
Thus, D 1s true

Hence, C 1s false

The correct answer 1s C.

19. If a & b are two collinear vectors, then which of the following are incorrect:
A.b= +)., for some scalar A
B. a=1b
C. the respective components of a &b are proportional

D. both the vectors a & b have same direction, but different magnitudes
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Sol.

If a & b are two collinear vectors, then they are parallel.

b=Aa
A==l
b=xta
a==aqa/l+a,j+ak

b==bi+b,j+b.k

b1§+b2}'+b3l€ :/I(alf+ a2}+a312)

b1§+ b2}+b312 = ﬂalf+ /1a2}+ﬁa312

b, = Aaq,
b, = Aa,
b, = Aa,
bl b2 b3

Thus, the respective components of a & b are proportional. These vectors can have
different directions.

Hence, the statement given in D 1s incorrect.

The correct answer 1s D.
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Exercise-10.3

1. Find the angle between two vectors a and b with magnitudes \/5 and 2,
respectively having ab = \/6 .

ab =6

ab = ‘ZZHE‘ cosd
JE = \/5.2.0059

J6

23

cos @ =

2. Find the angle between the vectors a=i- 2} +3k and b = 3i - 23 +k

Sol.

—

a=§—2}+3£

o = +(-2) +3 =14

‘b‘ \/32 -2 +12:J1_4
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a.b = (2— 27+ 312)(32— 27+ 12)
=1.3+(-2).(-2)+3.1
- 10

Also,
a.b = ‘Zz”l;‘ cosd

10 =14 A/14.cos 6
10

cosfd = —
14

6 =cos™ (éj
7

3. Find the projection of the vector i - j on the vector i + j .

Sol.
Ay
b=i+ ]

] e
Projection of a on b = T(a.b)

Thus, Projection of aonb=0
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4. Find the projection of the vector i + 3} +7K on the vector 7i - j +8K .

Sol.

|

a:§+3}+7§
71—]+8k

‘b‘ J+(-1) +8°

=J49+1+64
114

S

ab=1.7+3.(-1)+7.8]

=60
Projection of a on b= |11?‘ (a b)
60
4

5. Show that each of the given three vectors is a unit vector:

(6i+2-3k)

1(zi+3j+61’£),1

= 7(3i-6j+212),and

Also, show that they are mutually perpendicular to each other.

Sol.
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a=— (21+3]+6l§)z%2+3}+$1€

q (2)2 (3)2 (6)2 4 9 36 [49
‘a|= —| +| =] +|=| =J—F+—+—=,]—=1
V7 7 7 49 49 49 \49

:1(3;_6;+2;z)=§;_g;+§z

- (3)2 (—6)2 (2)2 \/9 36 4 [49
|b — — | = | Tt =| = + + — s s — ]
\\7 7 7 49 49 49 \49

1/~ ~ ~y 6~ 2~ 3~
6i+27]-3k|=—1+ ——k
( / ) 7 7] 7

) 6) (2)2 (-3)2 \/36 4.9 _ |49
[c‘: — | +| =] +| — — =1
\\7 7 7 49 49 49 V49

Thus, the given three vectors are a unit vector.

Now,

-2 233 -6 62 6 18 12

7777 77494949

-- 3 6 6 2 2 3 18 12 6
b.C:—“X—+—X—+ X —  p—— p— O
777 77 777 49 49 49

-- 6 2 2 3 -3 6 12 6 18
ca=—X—+—X—4+—x—=—+———=(
7 07 7 7 7 7 49 49 49

Hence, the given three vectors are mutually perpendicular to each other.
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6. Find‘;l‘ and |b), if

i =8[5| and (3 +).(a-b) =8.
Sol.
| =8

(+5)(a-5)=s

a.a—ab+ba—bb=8

-2 2
a‘ —‘b‘ —8
_35J3_52:8
635 =8
o =S
63
- _zﬁ
M‘ﬁ
ol =85
i+ 22
3T
-2
37

7. Evaluate the product (35 i 513).(25 + 76).

Sol.
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(32: - 513).(221 + 713)
=3a.2a+3a.7b —5b.2a — 5b.7b

—

_6lal’ +21a.5—10a5 - 355

2

—_

b

_6lal +11a.5-35

, having the same magnitude and

1
such that the angle between them is 60° and their scalar product is —.

2

8. Find the magnitude of two vectors ‘5‘ and‘ﬁ

Sol.

Let 6 = angle between the vectors

) =[b
ab=1

2
0 = 60
ab = ‘Zz ‘I;‘cosﬁ
%: ‘Zl| alcos 60°
1 -2 1
_:‘a Z
2 2
—12
al| =1
al =1
i ==
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9. Find|x

, iIf for a unit Vector(;( - 5).(?{ + ;1) =12.
Sol.

(}—5).(}+5):12

x.xX+xa—ax—a.a=12

— —12

X —a‘ =12
—12

x| —1=12
—~12

x| =13

x| =13

10. Tfa = 2i + Zj+ 31,(\,1; =i+ Zj+ k and ¢ = 3i + jA are such thata + Ab is
perpendicular toc , then find the value of 4.

Sol.

=2i+2j+3k
:—§+2}'+I€

ol S Qld

=3§+}'

Zz+/11;:(2§+ 2}'+3l€)+/1(—§+ 2}'+l€)
=(2—l)f+(2+2/1)}'+(3+1)l€

Now,

(Zz + /11;) is perpendicular to c

(Zz+/ll;).2=0

(2-A)i+(2+22)j+(3+ )k |(3i+j)=0

(2-4)3+(2+24)1+(3+4)0=0

6-31+2+24=0

8—A=0
A =8
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Hence, the required value of /4 is 8.

11. Show that ‘5‘ b + ‘f)‘ ais perpendicular to |;1‘ b - ‘l;‘ a , for any two nonzero vectors

dand b

Sol.

i+ -

2—’—> 2—»—»

=\|d

b.b— ‘al b|b.a + ‘b‘ ‘a‘ a.b — ‘b a.a
S22 (=2 =12 |~|2
=|al| |b —‘b a
=0
Hence, a‘ b+ ‘b‘ a and‘a‘ b — ‘b‘ a are perpendicular to each other.

12. fa.a=0anda.b =0 , then what can be concluded about the vectorb ?

Sol.
a.a=0
ab=0
Now,
a.a=0
—12
af =0
a=0

Thus, a 1s a zero vector & b can be any vector.
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13. If 5,5 and ¢ are unit vectors such thata +b +¢ = 6, find the value of

a.b+b.c+c.a

a.a+a.b+a.c=a.0

14+ @D +a.C =0 (1)
a+b+c=0

b.(a+b+c)=bO

b.a+bb+b.c=b.0

D+ 1+b5.C=0ciieiiiieee. (2)

—

a+b+c=0
c(a+b+c)=.0
ca+cb+cc=c.0

C.a+Ch+1=0uiiiiiiiiiiiiiee (3)

Now, add all three equations
l+ab+ac+ba+1+bc+ca+chb+1=0
3+ 2(21.13 +b.c+ E.Zz) =0
ab+be+ca=—>

14. If either vectora=0or b =0 , then a.b = 0. But the converse need not be true.
Justify your answer with an example.

Sol.
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Zz:2§+4}'+312

a| =\2" + 47 +3 =29
b=3i+3j—6k

‘I;‘ :\/32 +3° +(—6)2 —J54

ab=23+43+3(-6)=6+12-18=0

Thus,Zz;tO&l;;tO

Hence, the converse of the given statement need not be true.

15. If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2),
respectively, then find ZABC. [£ZABC is the angle between the vectors

BA and BC ]

Sol.

The vertices of AABC are:

A=(1,2,3)

B =(-1,0,0)

C=(0,1,2)

BA=[1-(-1)]i+(2-0)j+(3-0)k
=2i+2j+3k

BA| =2’ +2°+3 =17
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BC=[0-(-1)]i+(1-0)j+(2-0)k
:§+}'+212
‘B—C"=\/12 +12+22 =6

BA.BC = (2§+ 27+ 312)(§+ i 212)
=2.1+2.1+3.2
- 10

Now,

BA.BC = ‘BA‘ ‘BC‘ cos(ZABC)

10 = /17 x \/ECOS(ZABC)
cos(£ABC) = 10

V102

LABCzcosl( 10 j

V102

16. Show that the points A (1, 2, 7), B (2, 6, 3) and C (3, 10, —1) are collinear.

Sol.

A=(1,2,7)

B=(2,6,3)

C=(3,10,-1)

AB=(2-1)i+(6-2)j+(3-7)k
—i+4j— 4k

AB| =12 + 4% +(-4)’ =33
[AB|= 1" +4 +(~4)
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BC=(3-2)i+(10-6) j+(-1-3)k
=i+4j—4k

BC| =12 +4> +(-4) =33
BC|=1?+ 4 +(~4)

AC=(3-1)i+(10-2) j+(-1-7)k
~2i+8j—8k

[AC|=\2? +8° +(-8) =233

Thus,
| AC|=|4B|+|BC

Hence, the given points A, B, and C are collinear.

17. Show that the vectors =/ —/ * 4. 1 =3/ =3k and 3/ =4/ = 4K g0 the vertices of a
right angled triangle.

Sol.

Let A=2i—j+k

B=i-3j-5k
C=3i—4j-4k

AB=(1-2)i+(-3+1)j+(-5-1)k
——i-2j—6k

[AB| = |J(-1)" +(-2)" +(-6)" =

=
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ﬁ:(3—1)§+(—4+3)}'+(—4+5)12
::ﬁé}+£

BC|=\[2>+(-1) +1> =6
BC|= 2"+ (1)

R:(2—3)§+(—1+4)}+(1+4)§
:—3+3}+5£

[AC|=\(-1)" +3*+5* =35

«[B] +[ac] -[B
6+35=41

Hence, AABC 1s a right-angled triangle.

18. If a is a nonzero vector of magnitude ‘@’ and A a nonzero scalar, then 4a is unit

vector if
(A)r=1
(B) h=-1
(C) a=|

1
(D) a = al
Sol.
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dal=1
A|al=1
L1
Ay
““H

The correct answer 1s D.

Exercise-10.4

1. Find|;1xl; ,if5=i-73’+7l,(\andl;=3f-23+21’(\.

Sol.

i—7j+7k
3i—2j+2k

a
b

Q|

X

S

1

ek

|

Q .
o 1 &9

= (—14+14)i—(2-21) j+(-2+21)k

=19 +19k

N

‘szé‘ — 192 +19> =192
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—_

2. Find a unit vector perpendicular to each of the vectora+banda-b , where

a=3i+2j+2kandb=i+2j-2Kk.

Sol.

:3§+2}’+2l€

VN Ve

~16i—16j -8k

(a+5)(a—B)

i
4
2

S B <O

= O

= 16> +(~16) +(-8)
04

Thus, the unit vector perpendicular to the vectors is,

I+

I+

I+

(a+5)(a-B)

16i—16j —8k

24
2i-2j—k

3

(a+5)x(a—b)
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~ T .. ip T
3. If a unit vector a makes an angles — with i, — with jand an acute angle 0 withk

3 4

, then find # and hence, the compounds of a

Sol.

Ve

a=al+a,j+ak

a 1S a unit vector.

.‘a =1
Jalz +a, +a, =l (1)
Now,

T aq
COS — = —
3 a
1
—=a
1
2
T a,
COS =
Yol

1

—=q

2
J2

a
cosfd = —

4
a, =cos 0

From equation 1

2 2 2
\jal +a, +a;” =1
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(;T + (J%T +cos” 0 =1

E+C()326’:1
4

1
cos” @ = —
4

1
cos = —

\&

4. Show that

(a-b)x(a+b)=2(axb)

Sol.

(- B)(a+5)

=axa—bxa+axb—-—bxb
=0+axb+axb-0

:2(Zz><l;)

Get SOLVED Question Papers, Updated Syllabus, Sample Papers, Online Test, Study
Material, NCERT solutions and much more...........



Mathematics Class 12" NCERT Solutions cbse.jagranjosh.com

™ Josh

Simplifying Test Prep

5. Find 4 and y if (2§+6j+27£)x(i+xj+u12)=0.

Sol.

[2§+6}+271€)x(§+z}+y/§)=0

ik
2 6 27/=0
1 A u

(6u—272)i— (2 —27) j+(22—-6)k =0i -0 + Ok

Compare the coefticients

6u—274=0
2u—27=0
2-6=0

On solving above equations,

27
/123,[[:7

6. Given that a.b =0&axb =0. What can you conclude about the vectors a&b?

(i)
Either ‘Zl‘ =0 or |l;‘ —Qora.lb
axb=0
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(ii)
Either ‘ZI‘ =0 or ‘l;‘ =0 or allb

both the vectors cannot be perpendicular & parallel simultaneously

‘a‘ =0,

13\:0

7. Let the vectorsa = a1f+a2j +a3k,l; =b,1 +b2j+b3k,andg= c,i+c,j+c;K.

Then show that Ex(f) +E) = (ﬁxﬁ) + (leE)

Sol.

l;:b1§+b2}+b3lg

c=cli+c, j+ck

Vo

(l;+2):(b1+cl)f+(b2+c2)}'+(b3+c3)k

l J k
ax(b+c)= a, a, a,
b +c, b,+c, b;+c,

a=a,l+a,j+ak

= (a2b3 +a,c, —ab, —a,c, )i + (—a1b3 —a,c, +a;b, +asc, ) J+ (a1b2 +a,c, —a,b, —a,c, k..........
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i j k
axb = a, a, da,
bl b2 b3

=(a2b3 —613192);+(a3b1 —a1b3)}'+(a1b2 —azbl)lg .......... (2)

i j k
axc=\a, a, a,
¢, G G
=(azc3 —a3cz)l —I—(aﬁ,,c1 —alc3)] -I—(alc2 —azcl)k .......... (3)

Now, add equation 2 & 3

(a xb) + (a X c) = (a2b3 +a,c, —a,b, —a,c, )z + (—a1b3 —a,c; +a;b, +a,c, ) j+ (ale +a,c, —a,b, —a,c, )k

Thus, LHS = RHS
(5 +¢)=(axB)+ (axc)

8. If either |;1‘ =0or |l;‘ =0, thenaxb =0 , is the converse true? Justify your answer

with an example.

Sol.

Take any parallel non-zero vectors so thataxb =0.
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Letgl=§+2}'+312
13:2§+4}'+6l€

QY
X
S
1

k
3
6

AU\ I

i
1
2

=(12-12)i—(6-6) j+(4—4)k
=0i—0,j+0k=0

a|=\1? +2> +3* =14
bl=~2+4%+6° =214
a| %0 & |B| %0

Hence, the converse of the given statement need not be true.

9. Find the area of the triangle with vertices A (1,1, 2), B (2,3,5) and C (1, 5, 5).

Sol.

A=(1,1,2)
B=(,3,5)
C=(1,5,5)

Sides of AABC are:
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AB=(2-1)i+(3-1)j+(5-2)k
:§+2}+3£

BC=(1-2)i+(5-3)j+(5-5)k

=—§+2}'

area of AABC = %‘AB X BC|

ik
ABxBC=|1 2 3
-1 2 0

=(=6)i—(3)j+(2+2)k
:—62—3}‘+412

‘ABxBC| = \/(—6)2 +(—3)2 +42 =61

. 1 .
. Area of AABC = %‘AB X BC‘ = g square units

10. Find the area of the parallelogram whose adjacent sides are determined by the
vectora=i-j+3kandb=2i-7j+k.

Sol.
a=i—j+3k
b=2i-7j+k

The area of the parallelogram 1s:
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ik
axb=1 -1 3
2 -7 1

=(—1+21)§—(1—6)}'+(—7+2)12
= 20i+5] -5k
\&><13\=J202+52+52 —15J2

Hence, the area of the given parallelogram is 15\/5 square units.

2
39

11. Let the vectors a &b be such that‘gll =3& |l;| = henaxb is a unit vector, if

the angle between a&bis

m
A) —
()6

s
B) —
()4

T
C) =
()3

m
D) —
()2

Sol.
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We know that,

axb:‘al‘b sin @n

Now,
a X b 1s a unit vector 1f ‘a xb‘ =1

szlg‘zl

a|[]sin 7] =1

B.gsiné’:()

1
sin @ = —

J2

="
4

The correct answer 1s B.

12. Area of a rectangle having vertices A, B, C, and D with position

» 17 o~ 1y ~n 1h 0 A ~1q A
vectors -i+5j+4k,i+5j+4k,i-5j+4kand-i-E'+4krespectivelyis

(A) !
2

B)1
(€) 2

(D) 4
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Sol.

Letaz\»:—§+%ﬁ+4lz

OB =i+ +4k

OC =i-Lj+4k
2
A 1A A
0D=—l—5]+4k

AB=(1+1)i+| ———|j+(4-4)k
1)+ 33 Ji+(4-9

. . 1 1)\~ ~
BC=(1-1)i+|——=—=1|j+(4-4)k
(1-1)i+ (-5 -2 |F+(a-4

—2k

oSO D
1

ABxBC|=/(-2) =2

Hence, the area of the given rectangle 1s 2 square units.

The correct answer 1s C.
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