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Exercise-10.1

Question 1:

Represent graphically a displacement of 40 km, 30° east of north.
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Here, vector OP represents the displacement of 40 km, 30° East of North.

Question 2:

Classity the following measures as scalars and vectors.

(1) 10 kg (i1) 2 metres north-west (ii1) 40°

(1v) 40 watt (v) 10" coulomb (vi) 20 m/s?

(1) 10 kg 1s a scalar quantity because it involves only magnitude.

(11) 2 meters north-west is a vector quantity as it involves both magnitude and direction.
(111) 40° is a scalar quantity as it involves only magnitude.

(iv) 40 watts is a scalar quantity as it involves only magnitude.

(v) 10 coulomb is a scalar quantity as it involves only magnitude.

vi) 20 m/s? is a vector quantity as it involves magnitude as well as direction.
q y g
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Question 3:

Classify the following as scalar and vector quantities.

(1) time period (i1) distance (iii) force

(iv) velocity (v) work done

(1) Time period is a scalar quantity as it involves only magnitude.

(11) Distance is a scalar quantity as it involves only magnitude.

(111) Force is a vector quantity as it involves both magnitude and direction.

(iv) Velocity is a vector quantity as it involves both magnitude as well as direction.

(v) Work done is a scalar quantity as it involves only magnitude.

Question 4:

In Figure, identify the following vectors.

il

o /]

—
=
(1) Coinitial (i1) Equal (iii) Collinear but not equal

(i) Vectors @and d are coinitial because they have the same initial point.

(11) Vectors b and d are equal because they have the same magnitude and direction.
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(iii) Vectors @ and € are collinear but not equal. This is because although they are
parallel, their directions are not the same.

Question 5:

Answer the following as true or false.

(i) @ and —4@ are collinear.

(i1) Two collinear vectors are always equal in magnitude.

(ii1) Two vectors having same magnitude are collinear.

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

Vectors d and —d are parallel to the same line.

(11) False.

Collinear vectors are those vectors that are parallel to the same line.
(ii1) False.

It is not necessary for two vectors having the same magnitude to be parallel to the same
line.

(iv) False.

Two vectors are said to be equal if they have the same magnitude and direction,
regardless of the positions of their initial points.

Exercise-10.2

Question 1:

Compute the magnitude of the following vectors:

T3]
1]
vy
,

G=i+j+ks b=2i-7j-3k

=

o
Fo
)
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The given vectors are:

c=mi s s s

G| = A1) (1) (1) = 3
H|l =2y —(—TF) +(—3)

— e - A e o

= ez
o 1 = 1 = I
""_“'JJ[—“EJ +[-‘§j *[ el

— Jqr_ r__ 1 1

3 = =

Question 2:

Write two different vectors having same magnitude.
Consider a = [F 27+ 3&7} and b = (zf +] —3,{-).

It can be observed that |5|= 1’ +{—2}" 137 = J1+4+49=J14and
bi=2"+17+(-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.

Question 3:
Write two different vectors having same direction.

Consider p = [f +j+ A] and g = (2; +27+ 2{]
The direction cosines of p are given by,

] | ! I ] 1
/= = L= = cand n= =—,
JErrar 3T JParer 3 JEAr+r 3

The direction cosines ﬂl'c_,r are given by

2 2 1 2 2 I
[ = = =—=.m= = -
J2+2i 2t 23 B3 J2i2+2 2433
2 2 1
and n=

V242 4t _E\E_E1

The direction cosines of # @4 ¢ are the same. Hence, the two vectors have the same
direction.
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Question 4:
Find the values of x and y so that the vectors 2! +3J andxi + 3/ are equal

The two vectors > +3J a0d X1 + 7 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).

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)j
= PQ=-7i+6]

Hence, the required scalar components are —7 and 6 while the vector components are
~7i and 6;.

Question 6:

Find the sum of the vectors a=i- 2;+k h=-2i+ -1; +5kand e =i— 6_;’—7.’: )

The given vectors are @ =1~ 2/ +k. b=-2i+4j+5k and ¢ =i 6] -Tk

nad+b+é=(1-2+1)i +(2+4-6) j+(1+5-7)k
=0-i—dj—1-k
=—4j-k

Question 7:

Find the unit vector in the direction of the vector @ = +J+2k
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- a
o=

is given by |ﬂ

The unit vector 4 in the direction of vector @ = i+ ]+ 2k

d=VP+17+2° =\1+1+4 =6

:!

PSR L E S U I
al 6 o oo Ve
Question 8:

Find the unit vector in the direction of vector PQ , Wwhere P and Q are the points
(1, 2,3)and (4, 5, 6), respectively.

The given points are P (1, 2, 3) and Q (4, 5, 6).

S PQ=(4-1)i +(5-2)j+(6-3)k =3/ +3/+3k

PQ =43 +3" 43 =J949+9=27=33

Hence, the unit vector in the direction of PQ s

PQ 33 303
Question 9:

For given vectors, a=2—j+2kgng b=—i+j-k , find the unit vector in the direction of

the vector d+b

The given vectors are a=2—J+2k gpgb=-i+j-k

cd+h= (2 I):+( I+1) ,.r+[ I;lk—l:+ﬂ,r+lk—f+k
la+b| =1 +1 =2
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. : . a+b).
Hence, the unit vector in the direction of ( ] 18

[fi+5] i+k 1. 1 -
g 2 2R
Question 10:

5

Find a vector in the direction of vector 3 =/ +2K which has magnitude 8 units.

Letd =5i — j +2k.
(1) 42" =254 144 =430

. d  Si-j+2k

FIRET

Hence, the vector in the direction of vector > —/+ 2k which has magnitude 8 units is

given by,

o ,J“- 40 -
3&:3[5’ j+2k|_ 40 ;
30

&)

_8 5,16,
V307 o

_S(Sf—}+2§
J30
40 i b j+ 16 i
30 307 430
Question 11:

Show that the vectors 2! —3/ +4k and —4i +6/ -8k 410 collinear.

Letd=2i—3]+4k and b = —4i + 6 —8k.

It is observed that b = 4/ +6 ] —8k = —E[EF -3 +4H =-2d
~b=Ad

where,

A==-2
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Hence, the given vectors are collinear.

Question 12:

Find the direction cosines of the vector ! 2/ + 3k

Letd=i+2)+3k

slal=VE 42743 = J1+449 =14

- 1 2 3 J
o are y \ )
Hence, the direction cosines of ['d 14 14 414

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.

The given points are A (1, 2, -3) and B (-1, -2, 1).

S AB = (—1-1)i+(2-2) j+{I-(-3)} &
= AB=-2/ —4]+4k

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

( 2 4 4J [ 1 2 2]
Hence, the direction cosines of AB are 6 66 3 33

Question 14:

Show that the vector ¢ +/*¥is equally inclined to the axes OX, OY, and OZ.

Letd=i+j+k.
Then,

dl=JP+1+1° =3
i are [ NN ]
Therefore, the direction cosines of NERRVERNG]
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Now, let a, 8, and ybe the angles formed by @ with the positive directions of x, y,
and z axes.

1 1 1
cosar =——,cos fl =——, cosy =—.
Then, we have V3 V3 V3

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

Question 15:

Find the position vector of a point R which divides the line joining two points P and Q
—kand —i+]+k

whose position vectors are i+2] respectively, in the ration 2:1
(1) internally

(i1) externally

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

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

1. Internally:

mb 4+ na

m+n

1.  Externally:

mbh = na

m—n
Position vectors of P and Q are given as:
OP=i+2j—kand OQ=—i + j+k

(1) 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,
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:[—f+,}+£)+|(§+2j—£) (—35+2j+2£)+(?+:_f—£]
241 B 3
_ Ak __lede 1
3 i 3 3

OR =

(i1) The position vector of point R which divides the line joining two points P and Q
externally in the ratio 2:1 is given by,

o8 - 2(—ﬁ"+j+ IE)—:[:'“+21}'—E)

=(—2F+2j+2£)—[f+2j—£)

[

=-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).

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

A

(20437 +ak)+(41+7-2k) (244)i +(341)j+(4-2)k

OR = -
2 2
:f)n' +4_j+21‘: :'};+2;+ﬁ?
2
Question 17:

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

,b=2i-j+kandc=i-37-5k respectively form the vertices of a right angled triangle.

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

“[AB[ = (-1) +37 +57 =1+9+25 235
|BC‘J =(=1)" +(=2) +(-6) =1+4+36=41
(CA] =22 + (1) +1 =4+1+1=6

~|AB[ +|CA| =36+ 6=41=[BC|

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
B. AB+BC-AC=0
C. AB+BC-CA=0

D, AB-CB+CA =0
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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.
Mow, consider the equation given in alternative C:
AB+BC-CA=0

= AB+BC=CA o

Lad
—

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.

Question 19:

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

—

A. b=4d _ for some scalar A

B. i=1+b
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C. the respective components of @ and b are proportional
D. both the vectors @ and & have same direction, but different magnitudes

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

Therefore, we have:

b =4d (For some scalar 1)

If =1, then d=1b.

If a= a,f +a1_}' +a_.\ﬁE and b = b]f + E:r:_}'+ .E:_i, then
b = Ad.

= byi +b,j+bik = ,J.(cr,f tay ) +ask)

= bi +b,j+bk =(Aa,)i +(2a,) j+(1a, )k
= b = Aa,b, = Aa,.b, = Aa,

b b b
=S —=——=—= 4

a, a, a

Thus, the respective components of @ and b are proportional.

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

The correct answer is D.

Exercise-10.3

Question 1:

Find the angle between two vectors @ and b with magnitudes V3 and 2, respectively
having @b = V6 .

It is given that,
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|d|: \E, |f;|=2 and, i-b= 'Jrg

Now, we know that a-b= |d||b|::t)55"

.',»"'E=ﬁ><2xcn59

= cos = Jﬁ
J3x2
::-\-UL}HI!Q:%
=g=1
4

s
Hence, the angle between the given vectors @ and ? is 4 .

Question 2:
Find the angle between the vectors ! ~2/+ 3k and 31 -2 +k

The given vectors are 9 = [ —2j+3k and b =3/ -2j+k

ld|= 1P +(-2) +3* =V1+4+9 =14
lb|= 3t +(=2) +1* =\o+4+1=V14
Now, d-b = (f—2j+3£)(3f—2j+£)

=1.3+(-2)(-2)+3.1
=3+44+3
=11

Also, we know that a-b= |d||b|::nsﬂ.

S0 = \fﬁvﬁcnsﬁ

10
1

= @ =cos [E]
-
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Question 3:

-

Find the projection of the vector =/ on the vector ! +/ .

Leta:;_jand‘ngh}.

Now, projection of vector @ on ¥ is given by,

L(as)=

g

(1-1)=0

S0} =

Hence, the projection of vector @ on  is 0.

Question 4:

Find the projection of the vector 1+3/+7k on the vector

Let@=1+3j+Tk gnqb=T1—]+8k

Now, projection of vector d on ¥ is given by,

B iy s

Question 5:

L (a-5) : (1(7)+3(-1)+7(8)! =

Where You Get Complete Knowledge

-

7i-j+8k

7-3+50 00
Jioi1+e6d4 114

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

%(25 +37+ 6!5}*%(35 —6j+ 2&]%(&& 2j-3k)

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

Leta=—(2f +3]+6F) =21 42 j+ 2k,
7 S A A

] i ; t’]-. 2#.
b=—3i-6j+2k|==i—j+=k,
T( / ) 7 'a'j 7
. 1 L - _f.l': 2*: 3 -
c=?(f:-.r+31—:uk)—?:+?;—?ﬁ‘
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’ [3]” [ﬁ)’ 4 9 36
+ + = -+ -+ =
7 7 49 49 49
: [ 6]3 [z]" 9 36 4
+| == +| = —t—+—
7 7 19 49 49
: [2]1 [ 3]3 36, 9
+ = +| —= —_—t—
7 7 29 49 29

Thus, each of the given three vectors is a unit vector.

2 3 3 —15] 6 2 6 IH 12
d-h="x"4+"x| —|+—-x—=—-—+—

7 7 7 \7 7 7 49 49 4'5'

36 (-6 2 2 [—3] 18 12 6
be=—x—+| —|x=+=x| — |=———-—

7 7 7 7 7 7 49 49 4'5'

6 2 2 3 (=36 12 6 18
Coll=— %t t| — = — ——— =

77 7 7 7 7 49 49 49

Hence, the given three vectors are mutually perpendicular to each other.

Question 6:

ialal |E|’if(d+5)-[:ei—f:;]=8 and || = 8b|

—G-d—db+b-di—b-b=8
=af -[p[ =8
S(of) -5 [ll-s}]

= 63|p| =
= o =2
63
= b|= % [Magnitude of a vector is non-negative|
L2402
37
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e 8x242 1642
ﬂ|=g,_r,|= -
NG NG

Question 7:

3d—5h|-(2d+7h
Evaluate the product( “ ) ( at }
[3&-55)-(2&+?E}
=3d-2a+3d-Th-5h-2a-5b-7h
=6d-d+21d-b—10d-b—35h-b

= 6[af’ +11a-5 -35[p|
Question 8:

Find the magnitude of two vectors @ and b | haying the same magnitude and such that the
1

angle between them is 60° and their scalar product is 2.

Let 6 be the angle between the vectors @ and b.

It is given that 9= H|' b :%'a"d 6 = 60°. (1)
We know that Qb= |d||b'|;:nsﬂ.
e usg (0]
1 |
=>—:|a| ®—
2
=|a| =1
= |d| = |5| =1
Question 9:

Find ¥ , if for a unit vector ¢ (¥-d)-(¥+a)=12 ,
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]
.r| —1=12 [|::| =1 as ¢ is a unit 1=en:mr]

Question 10:

[f@=20+2j+3k b=—-i+2j+kand ¢ =31+ J are quch that @+ b is perpendicular to € ,

then find the value of 4.
The given vectors are d = 2i + Zj' +3k, b=—i+ 2; +k, and ¢ =37 +j
Now,
ﬁ+,{f§=(2?+ 2_}'+3§)+A[—f+2_}+,€)=[z—g]f+(z+2;,)_}+{3+,{}é
If {.:'.r+zi5) 15 perpendicular to ¢. then
(a+2b)-c=0.
=[(2-2)i+(2+22) j+(3+ )k (3 + j) =0
=(2-2)3+(2+24)1+(3+4)0=0
= 6-31i+2+24=0
=—-A+8=10
= A=8
Hence, the required value of 1 is 8.
Question 11:

i|b+|b|a i|\b—|bla . T
Show that 4 +| |ﬂ is perpendicular to 4l | |a , for any two nonzero vectors @ and b

(Ia|5 +[6|a)-(|al 5 —[5|a)
*b-b~al6|5-a+[bjala-5-[5[ a-a
= o] [ Jaf

-0

da
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i|b +|b|a i\b—|b|a
Hence, 4l +| |ﬂ and 4 | |':T are perpendicular to each other.

Question 12:
[fa@-@=0anda-bh=0_then what can be concluded about the vector # ?

Itis given thata-a=0anda-b =0,
Now,

a-d=0=d =0=|d=0

", d is a zero vector,

Hence, vector b satisfying @-# =0 can be any vector.

Question 14:

If either vector @=00rb =0 then a-b =0 Byt the converse need not be true. Justify
your answer with an example.

Consider & =27 +4 j+3kand b =3i +3 - 6k.
Then,
a-b=23+43+3(-6)=6+12-18=0

We now observe that:

=2 +4 +3 =29

na#0
E|= 33 +(-6) =54
bh#0

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

Question 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. [2ABC is the angle between the vectors BA and BC |

The vertices of AABC are given as A (1, 2, 3), B (-1, 0, 0), and C (0, 1, 2).
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Also, it is given that ZABC is the angle between the vectors BA and BC .

BA = |1-(=1)}i +(2-0) j+(3-0)k =2i + 2, +3k
C={0—(-1)}i+(1-0)j+(2-0)k=i+]+2k
.'.BA-BC:(1f+2j'+3»i:]-[;+j+2£:):2:-=:I+2xl+3x2:2+2+ﬁzlﬂ
BA| =2 +2 +3' =4+4+9 =17

=VI+1+2° =6

BC

Now, it is known that:

BA-BC = [BA|[BC|cos(£ABC)

10 =17 /6 cos( ZABC)
10
I7x46

(10 J
= /ABC =cos™' L—
102

= cos( ZABC ) =

Question 16:

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

The given points are A (1, 2, 7), B (2, 6, 3), and C (3, 10, —1).

L AB=(2-1)i +(6-2) }+(3-?};§=E+4}_4£
BC =(3-2)i +(10=6) j+(~1-3)k =i +4 -4k
AC=(3=1) +(10-2) j+(-1-7)k =27 +8] -8k

AB|= I’ +4 +(—4) =J1+16+16 =33

| \/1 T4 — 1416 +16 =33
A.C‘|=-.|"2‘+3‘+8‘=J4+64+54=J132=2»J’E
.-.|Mf - ALi|+|BL‘|

Hence, the given points A, B, and C are collinear.
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Question 17:

Show that the vectors 2 —.J + 4. =37 —5k and 3/ =4/ =4k £, the vertices of a right
angled triangle.

Let vectors 2/ —J + K, i =3/ =5k and 3i =4/ -4k pe position vectors of points A, B, and C
respectively.

ie,OA=2/—j+k OB=i-3j-5k and OC =3i -4 -4k

Now, vectors ABs BC, and AC ronresent the sides of AABC.

ie.OA=2i—j+k OB=i-3j-5k and OC=3i -4/ -4k
ZAB=(1-2)i +(-3+1)j+(-5-1)k =~/ -2/ -6k
BC=(3-1)i+(-4+3)j+(-4+5)k=27-j+k
C=(2-3)i +( —I+4}j+{|+4}k:—}’+3_}'+5£

AB|= ,f{-|}’+{-] +(—6) =I+4+36 =41

BC|=2° +(~1) +I =J4+1+1=+6
AC_J{ 1) +3"+5 =41+9+25 =435

.-.|Bc|” +|Ac‘“ —6+35=4] =|AE'.|:

L=

Hence, AABC is a right-angled triangle.

Question 18:

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

(A)r=1B)nr=—1(C) 4=

®

15, . olAdal=1
Vector 44 s a unit vector if | |

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

=|A|a| =1
.
= |d|=— [A4#0]
4
1 .
== dl=d

as . . ) y
Hence, vector 44 is a unit vector if | | .

The correct answer is D.

Exercise-10.4 w

Question 1:

Flnd| ifa:f_?.;+?'ﬁ'?and£:3f_2_?+2£_

5x5|
We have,

a=i-7]+7k gnqb =31 -2j+2k

ik
c}xh-: 1 =7 7
i -2 2
=P(-14414) - j(2-21)+k(-2+21)=19] +19%
“Jaxb|=\J(19) +(19)" = 25 (19) <1942
Question 2:

Find a unit vector perpendicular to each of the vector a+banda-b ,
where @=31+2j+2k goqb= i+2j-2k

We have,
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a=3+2j+2k,qb= i+2j-2k

navb=4+4j], a-b=2i+4k

i
(avb)<(a-b)=| 4 4 0]=i(16)-j(16)+k(-8)=16i 16 -8k
| 2 0 4

.'.‘(§+5)x[5—5]|: \/mf +(-16)" +(-8)
282 8 4 8

—82 22 11 =89 =8x3=24

Hence, the unit vector perpendicular to each of the vectors @+5and @=# is given by the
relation,

=i{‘_’+5]x[‘_‘5) _16i-16] -8k
Mﬁ+b]x(?—5) 24
Question 3:

T o
i

T
If a unit vector @ makes an angles 3 with "4 with / and an acute angle 6 with & | then

find 6 and hence, the compounds of a

Let unit vector @ have (a,, a,, a;) components.

N a=aji+a,j+ak

. = . a =1
Since € is a unit vector, | .

T o
i

¥
Also, it is given that a makes angles 3 with "4 with /, and an acute angle 0 with k.

Then, we have:
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ﬂ.I
COS— = —
o
1 i
= 5 a, Uul IJ
nooa,
COs— = —
dl
l i
_:-ﬁ:a: Uﬂlzl]
Also, cost = u—
o
= a, = cost
Now,

—cos’f=1-2=1
4 4
—cosf=—=0="
2 3
1
a,=cos—=—
2
)X [1 1 1]
Hence, 3 and the components of @ are \ 2 V27 2)
Question 4:
Show that

(a-B)x(a+5)=2(axh)
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(d—b)x(a+b)

= (d —5)x r:ir+(d —ﬁ)x b [B}' distributivity of vector product over additinn]

=dxa—bxa+dxb—bxb [ Again, by distributivity of vector product over addition |
=0+dxh+dxh—0
=2dxb

Question 5:

Find 4 and t if (?.f+ﬁj+2?ﬁ;]><(f+i}+;ﬂ$) = [_]'.

(2f+ﬁj+2’."ﬁ;]><{f+ Aj+ ,u;é]=1j

i
=12 6 27 |=0i+0j+0k
1

-

= i(6p—-272)—j(2u-27)+k(24-6)=0i + 0 + 0k

On comparing the corresponding components, we have:

6u—274=0
2u-27=0
24-6=0

Now,
2A-6=0=41=3

7
2,{:—2?:&:5,{1:%

A=3and u= E
Hence, 2

Question 6:

Given that @-b=0 and axb=0_ What can you conclude about the vectors @#4 8 9

a-b=10
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Then,

(i) Either al=0 r ‘5| - ﬂ, or ® Lb (m case a and b are nan-zem)
axh=0

(i) Either c_ir| =0 b| =0 Cor allb (m case a and b are nﬂn—xem]

But, @ and b cannot be perpendicular and parallel simultaneously.

Hence, a|=ﬂ or h|:ﬂ

Question 7:

a, b, ¢ ai+a,jrak, bi+bj+bk, cite,jtek Thon show

Let the vectors " g1ven as

that:dx{gﬂ:):dXhhf

We have,

d =u,fvu:_;+u1ﬁg, b =h1f +sz‘—|- !'J_JE, ¢ =c'1f+{':j+ L'gﬁ?

(.";; +c-')={1i5|1 +¢,)i+(b,+¢,) j+(b +c, )k

i j k
NUW,&I'K(E+C'] a, a, a,
b +e, b, +c, b +c,

= I: .!5 +¢y (h +e ):I [ h +c) dy h+': ]+RI:CF h +& ) [h,+cl]|:|

=i |ayb, +aye; —ab, —ae; |+ j[—aby —ae, +aby +aye |+ k [ah, +ac, —ashy —aye] (1)

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

i s
FEY = o, e oy
bl bz b."‘i
=i[ab, —ab ]+ 7 [Pras —ab ]+ .!5.:[.-,?,!12 —ah, | (2)
iJ Kk
axc =| a, ay oy
<, o oy
=i [a.c; —aye. |+ J[ase, —ac. ]+ k[ac. —auc, ] (3)

On adding (2) and (3), we get:

{c_r X Er)+ [n X c) =i|ab, +a,c,—ab,—ac,|+ j[ba, +ac —ab, —ac,]

vk[ab, +ac, —ab —ac,] (4)
Now, from (1) and (4), we have:
dx[fn+c’):dx5+.:ixc'

Hence, the given result is proved.

Question 8:

If cither @=0 orb= {j, then 4% =05 the converse true? Justify your answer with an
example.

Take any parallel non-zero vectors so that axb=0

Letd=2i+3/+4k, b =4i +6]+8%.

Then,
ik

ixb=2 3 4=i(24-24)-j(16-16)+k(12-12) = 0i +0; + 0k = 0
4 6 8

It can now be observed that:
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= V2" +3" +4* =29
a0
|E|=«.-'43+6: +8% =116

N

Hence, the converse of the given statement need not be true.
Question 9:

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

The vertices of triangle ABC are given as A (1, 1, 2), B (2, 3, 5), and
C(1,5,5).

The adjacent sides AB and BC of AABC are given as:

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

BC =(1-2)i +(5-3)j+(5-5)k=—~i +2j

=1|AB1XBC:|

Area of AABC 2
i ]k

AB xBC=|1 2 3/=i(-6)-j(3)+k(2+2)=—6i-3]+4k
-1.2 0

“.|AB xBC|= \/{—ﬁ}" +(-3) +47 =36+9+16 =61

. vl ;
1s——— square units.

Hence, the area of AABC 2

Question 10:

Find the area of the parallelogram whose adjacent sides are determined by the vector
5=f—f+3§and5=2f—?f+kﬂ .
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: : . 7 axh
The area of the parallelogram whose adjacent sides are @ and b js|“”

Adjacent sides are given as:

a=i-j+3kandb=2i -7j+k

iJ ok
sixb=|1 =1 3|=i(=1421)= j(1-6)+k(~7+2)=20i +5; - 5k
2 -7 1

ﬁx5|=\."|2{}2+5: +5 =400+ 25425 =152

Hence, the area of the given parallelogram is 15v2 square units .

Question 11:

i =3 f3|=§

Let the vectors @ and ? be such that and , then @%b is a unit vector, if the

angle between @ and ? is

T T T

(A) 6(B) 4(C) 3(D)

T
2

o a|=3 and [p|= 2
It is given that 3
b =l [b| sin 0

We know that , where 7 is a unit vector perpendicular to both ¢ and #

and @ is the angle between a and‘E .

b

~ 7 . ) ) =1
Now, @%b is a unit vector if .
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s

= |§||J§|sin{?ﬁ‘=l
= |d||p|jsine]=1
)
= 3x—uxsinfd =1
3

—=5inf =

1

—g="
4

T
Hence, @%b is a unit vector if the angle between @ and ? is 4.

The correct answer is B.

Question 12:

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

ST FRY A L Y S UL Y S L Y o
2 2 2 and 2 respectively is
1

(A) 2(B) 1

©2(@D) 4

The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:

OA =i+ j+dk OB =i+ ju+dk, OC =i~ j+ak OD=-i-j+4k

The adjacent sides AB and BC of the given rectangle are given as:
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> 5 1 1 A y 5
AB:{]H}:+[2—2]_;+{4—4}k:2r

-

. - 1% - a
HC=(I—l]:’+(—5—5]_'+[4—4]ﬁ:=—Jr
i j ok
~ABxBC=[2 0 0/=k(-2)=-2k
0 -1 0

ABxAC|=(-2) =2

Now, it is known that the area of a parallelogram whose adjacent sides are @ and b jg

dxh

. . |ABxBC|=2 square units.
Hence, the area of the given rectangle is

The correct answer is C.

Created By Kulbhushan www.Kulbhushan.freevar.com



