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Chapter: Vector Algebra.
Miscellaneous Exercise.

1. Write down a unit vector in XY-plane, making an angle of 30° with the positive

direction of x-axis

Solution:

Unit vector is ¥ =coséi +sin@ ], where 6 is angle with positive X axis

V3

F:cos30°f+sin30°j:—f+1i
2 2

2. Find the scalar components and magnitude of the vector joining the points

P(%,¥1,2) and Q(x,,Y,,2,)

Solution:

ﬁj:(xz—>(1)f+(y2—yl)j+(zz—zl)l2

PO =0 )" (v —w) + (-2

3. A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north

and stops. Determine the gril’s displacement from her initial point of departure

Solution:
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AB =1 |AB|cos60° + j|ﬁ§|sin 60°

3

—fax iy jax Y3
2 2

2

OB =0A+AB

_ (ai)+ @niq

Solution:
In AABC, CB=43,CA=Db,AB=¢

d =b+C, by triangle law of addition for vectors.

|a| < |6|+|6| , by triangle inequality law of lengths

Hence, it’s not true that |d] = |5| +|c|

5. Find the value of x for which x( ]+ IZ) unit vectro
Solution:
‘x(f+ ]+I2) =1
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=+ +x% =1
=/3x" =1

:>\/§=1

&l

6. Find a vector of magnitude 5 units, and parallel to the resultant of the vectors

a

a=2i+3j-kandb=i-2j+k
Solution:

C=d+b+b=(2+1)i +(3-2) j+(-1+1)k =3I+ ]

6| =3 +12 =0+1=110

& _(E+])
S el Va0

So, vector of magnitude 5 and parallel to the resultant of @ and b is

i5(é)=i5(%(3f+ j)ji@fi@ j

b=2i—j+3k and €=i-2]j+Kk, find a unit vector parallel to the

~>

7. If da=i+ )+
vector 23 —b +3¢

Solution:
2&—5+36=2(f+ j+l€)—(2f— j+3l€)+3(f—2j+|€)
=21 +2]+2k—2i+]—3k+31—6]+3k

=31 -3j+2k
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‘25—5+3§‘=,/32+(—3)2+22 —J9+9+4=\22

3J+2k 3 :\ 3 i-i— 2 k‘

3c| \/Z \/Z\/Z\/i

b+3
b+

. . . 2a-—
Thus, required unit vector is —
2a -

8. 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

Solution:
AB=(5-1) +(0+2) j+(-2+8)k =41 +2] +6k
BC =(11-5)i +(3-0) j+(7+2)k =61 +3]+9k
AC =(11-1)i +(3+2) j+(7+8)k =107 +5] +15k

AB|=+/42 +22 +6% =/16+4+36 = /56 = 214

BC|=+/62+32 +9? = /36 +9+81 = /126 = 314

AC|=1/10% +5% +152 = /100 + 25+ 225 = /350 =514
+[pe|-[pe ]
So, this points are collinear

10C +OA

Let B divides AC in the ratio A:1. OB =
(A+1)

A

R /1(11f+3j+7|2)+(f—2j—812)

A+1

= (A+1)(50 2K} =114F +32] + 72K +7 - 2] -8k

=5(1+1)i —2(A+1)k =(114+1)i +(34-2) j+(72-8)K
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’ => A= 3
So, the required ratio is 2:3
9. Find the position vector of a point R which divides the line joining two points P and Q
whose position vectors are (2§+5) and (5—36) externally in the ratio 1:2 Also,
show that P is the mid point of the line segment RQ
Solution:

OP=243+b,0Q0=4-30

OR= = D 35456
So, the position vector of R is 33 +5b

Position vector of midpoint of RQ = OQ+OR

(av/6)+(3d+5b)

Il
N
Q|
+
(o)

o

Thus, P is midpoint of line segment RQ

10.  The two adjacent sides of a parallelogram are 2i —4j+5k and i —2j—3k . Find the

unit vector parallel to its diagonal. Also, find its area.

Solution:

Diagonal of a parallelogram is a+b




Infinityy ., Srl Chaitanya
Learn | Educational Institutions
a+b=(2+1)i +(—4-2) j+(5-3)k =31 6] +2k

So, the unit vector parallel to diagonal is

d+b  31-6j+2k  3-6j+2k 3i—-6j+2k 3. 6. 2~

= = = =—l—-=]+=k

[a-+b| \/32+(_6)2+22 J9+36+4 7 7077
]k
axb=[2 -4 3
1 -2 -3

=1(12+10)— j(—6-5)+K(-4+4)
=221 +11)

=11(i + j)
~Jaxb|=11322 +22 =115

So, area of parallelogram is 11\/§sq units

11.  Show that the direction cosines of a vector equally inclined to the axes OX, OY and
1 1 1

EE B

OZ are

Solution:
Let a vector be equally inclined to OX, OY and OZ at an angle «
So, the direction cosines of the vector are cos«,cosa and cosa
cos’ ar +cos* ar +cos’ o =1

—=3cos’a =1

1
= C0Sa = —F=
V3
So, the DCs of the vector are i,i,i
3'V3'\3
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12. Letd=i+4j+2K and b=31—2]+7K and ¢ =2i — j+4K . Find the vector d
which is perpendicular to both @ and b and ¢.d =15

Solution:

13.  The scalar product of the vector i + j+k with a unit vector along the sum of vectors

2i +4]—5k and Ai +2]+3k is equal to one. Find the value of 4

Solution:

(2f+4j—5|2)+(/1f+2i+312) (2+2)i+6] -2k

So, unit vector along (2?+4j—5|€)+(/ﬁ+2j+3l2) is ((2+/1) +6]— ZkJ

A2 +44+44

(f+j+i2) (2+ﬂ) +6j 2k
| VA7 +41+44

(2+1)+6-2

VA +41+44 )
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= VA2 +41+44 =1 +6

:>/12+4/1+44=(/1+6)2

=S +41+44=2%*+121+36
=841=8

=A=1

14. If a,b,c are mutually perpendicular vectors of equal magnitudes, show that the

vector d+b +¢ is equally inclined &,b and ¢

Solution:

(a+b+¢)d za+ba+ca El El
cosd, = = b - = = —
‘é+b+6||§| |§+b+6“§| |a+b+6‘|§| ‘a+b+c‘
(@+b+¢)b apsbbech B o]
Coso, = = — = = = = — —
|§+b+6||b‘ ‘é+b+6Hb‘ ‘a+b+6Hb‘ ‘é+b+c‘
(a+b+c)c geiberce lcf’ c|
coS0, = +—— = — =— =r—
@+b+cllc] [a+b+cllc] [a+b+cllc] [a+b+c|

Since, |d] = |6| =[c|= cos 6, = cos b, =cos 6,

So, 6, =0, =0,
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15.  Prove that, (é+5).(§+5)=|§|2+‘6‘2 if and only if &,b are perpendicular, givne
a-0b=0

Solution:

Sodand b are perpendicular

16.  If 0 isthe angle between two vectors a and b , then ab >0 only when

A)O<H<% B)OSHS% C)0<f<z D)0<O<x

Solution:
~db>0

:>|é||5|c03020
—cosf>0 - [|é|20 and |6|20]
0<g<Z

2

ab>0if0<o<

So the right answer is B

—_
U U U 3
i N o Qi
o, D S ) =) !
I o + + -
o I N o o,
o _Q.)l T +
oy + T
+ O-l N—
[=x] ) Il
N + o
NN I S 3
= o+
N Il (ox]
_t o ~
o, -
-~ 4
(=3}
N




Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

17. Let & and b be two unit vectors and & is the angle between them. Then a+b isa
unit vector if

A)9=z B)9=£ C)9=£ D)9=2—ﬂ
4 3 2 3

Solution:

2 — —2
= |af’ +2ab+[b| =1
=12 +2|éi||5|cos€+12 =1
=1 +21.1cosf+1=1
= cosH=—1
2

:>0=2—”
3

So, d+Db is unit vector if 6?:2?”

The correct answer is D
18.  The value of f.(ile)Jr i.(fxl?)ﬂ?.(fx j) is

A)0 B) -1 C)1 D) 3

Solution:

—
— U U
QJl —_——~
Q) T
+ o
_Q)l —
> T —_
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= Q, _
+ I
+ o -
> =5
—
3 [
X =
N




Infinityy . Sri Chaitanya
’ Learn | Educational Institutions

The correct answer is C

19. If 6 is the angel between any two vectors & and b, then |§5|:|ﬁ><5| when @ is
equal to
T T
A)0 B) — C) — D)n
) )% )5 )
Solution:
6| = [axB

=N |§||5|cos¢9 = |§||5|sin 0
= cosfd =sind

=tand =1
:>6':£
4

The correct answer is B




