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VECTOR AND THEIR PROPERTIES (XII, R. S. AGGARWAL)

EXERCISE 22 [Pg. No.: 1008]

1.  Write down the magnitude of each of the following vectors:

() a=i+2j+5k (i) b=51-4)-3k
(iii) ¢ = (%}’—% j +%]EJ (iv) d = (V27 +43] -V5k)
2

Sol. (i) Let d=i+2j+5k; |a|=(1) #(2) +(5) =+i+4+25=+30
(i) Let b =57—4j-3k; [b|=y(5) +(~4)’ +(-3) =V25+16+9=5V2

T A

Gy Lt 5:[-.—; "“ﬁ-”%’éj

= iy IY. (1Y .11 [+« B
ol ) 8] -
() Let d =(v2 +5j—5i): Jd|=|(+2) #(3) +(5) =Va7375=+i0
2. Find a unit vector in the direction of the vector
(i) (3f +4}‘—512) (ii) (3&"-2}+6£) (iii) (:’“ +k) (iv) (25 +}+2IE}

Sol. (i)Let =37 +4)-5k

5

=>§|=,/32+42+(-52:§:J§:§=5J§

Unitvectoralongr; &—i = d- 3 (3?+4}'—51;)
B sV2

(ii) Let, =31 -2] +6k

=|a|=F#(-27 +6? =|a|=49 ={a=7

Unit vector along ;,ézlg[ =>é=%(3"i-2'i+6f(1
(iii) Let, a=i+k %)
O ol
=lal=VP +? =|a|=12 6 \
Q" L

o

Unit vector along g, c'r:I 4] :~J1—§(3+R) (&% Q
(v) Lk s R W \v
iv , a=2i+j+2Kk %

—': f22+12+22:3 . OQ @KQ

=|a
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VECTOR AND THEIR PROPERTIES (XII, R. S. AGGARWAL)

a M:&» é 2I+j+2k
3 S

fod

Ifa= (25 —-4j +51;) then find the value of A so that Ad@ may be a unit vector

A

Sol. Given:- a=2i-4j+5k
—Aa=2)i-42j+ 50k
--Aa is a unit vector

~lnal=1

= \J(21) +(~40) +(51) =1=>a> %1607 + 25 = |:>457&—1:>7€=i:>f

_J=

4. Ifa =(4 +j-k) and b= (27 ~j+2k) then find the unit vector in the direction of (d +5)

Sol. a=-i+j-k

b=2i-j+2k
;+E=(—i+j—k]+(2i— j+2k}
=i+k

5+5|=J12+12 =42

... (& ..
Unitvector a+b is;r= =97 [|+k]
Iafi z

5 K a‘:(gf...j_sx:) and b :( +2j- k} then find a unit vector in the direction of (&—5)
Sol. @=3i+ )5k
b=i+2ji

A A a " A =

Now, a b= (3i+ j-5k)—=(i+2}-k)
- - Q
=2i- j—4k 0 . 0
NS
O G

Unit vector in the direction of a b is

.I.
é!}l&

A A

=T P @
JZ +(-2f +(-4) 21 OQ &Q
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If a =(f+2_}—311:) and b =(Zf+4_}"+9kn) then find a unit vector parallel to (6+5)
a=i+2j-3k

6:2;+4}+9I:

a+b = (i+2j-3K) + (2i+4 j+ 9K)

=3i+6j+3k

~la+bj=\32+62+62=9

L " > =
Unit vector parallel to a+b is,r=+ 'j“;
|a+b]|

_,3i+6j+6k 1(i+2j+2k
9 3

=+
Find a vector of magnitude 9 units in the direction of the vector ( T +'2£)
et a=-2i+)+2k

Slaly(2P + £ +2% Sjal=Vd+1+4 =|aj=3

. g 32 : : < 74 s a
A vector of magnitude 9 units in the direction of @.is,r =9.—
lal

=§[—2i+}+2k) - 6i+3j+6k.

Find a vector magnitude 8 units in the direction of the vector (Sf & }+ Zk“}

A A ~

Let, a=5i=i+2k

=|a|=/57 + (-1 +22 = a|=/30
A vector of magnitude 8 units in the direction at a isr=8 -_2—
la|

A n "

~7-s Y NEk 8 (5s—j+2k)

J30 30

Find a vector of magnitude 21 unitsin the direction of the vector (2? =3]+ 6k )

A A "

Let, a=2i-3j+6k

>laley22+(-3)* +6% =|al=7 < &(b
A vector of magnitude 21 units in the direction at ; is, ? = 21-—3» & Q
8l g\(b ©

. (bl L L. . &
:,r:21.[_—_7—_J=>r:6i—9j+18k ‘\\\O @é
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VECTOR AND THEIR PROPERTIES (XII, R. S. AGGARWAL)

Sol.

1l

Sol.

12.

Sol.

13

Sol,

14.

Sol.

If a=(i-2j).b=(2/-3j) and .i==(2:’+3£), find (d+5+c)
5+£+g=(;—2]]+(2;—3}]+2;+3I:=5;—5}+3i:

If 4(-2,1,2) and B(2,-1,6) are two given points, find a unit vector in the direction of AB
Let, O be the origin,

Now, P.V. of A = OA =—2i+ j+ 2k

P.V.of B= OB=2i-j+6k
AB=0B-0A

:(—2 i+ j+2k)—[2i—j+6k) =-4i+2]-4k

— -] AB
Unit vector along AB is, AB=.__
| AB|
N r 4 .; N o i T am I
AR -S40 :>AB:1(—4i+2j—4kJ::»AB:l(—zi-i-j 2k
J4) 27 £ (-4) 3 i

Find the direction ratios and the direction cosines of the vector a = (Sf - 3}‘ - 41?).

Letd=(5]-3]+4k) =la|=y(5) +(-3) ~{4)’ =v25+9+16 =50 =52

Hence, the required direction ratios are (5,-3,4)

Direction cosines are ‘§ 3 4 ]_.( i % i"'

2 s\ s\ w2 A |
Find the direction ratios and the direction cosines of the vector joining the points A(2,1,-2) and
B(3,5,-4).

Let, }iz(zhjw—zi) and g:(3;+5}_4,;)
AB=P.V.of B-P.V. of 4

= (3757 4k)—(2i+j-2k)=(7 +4]-2k)
= |4B|= (1) + (4) +(-2) -VT+T6+4=+21

Hence, the required direction ratios are (1,4.-2)

o ) L 1 4 2 ]
D1rect10n CcosInes are =\ ——,
J21

VA, S o’
Show that the points A, B and C having position vectors (f +2}+7§), (Zf +6)+3kJ\Jand 6\
(3f+10}‘—3§) respectively, are collinear K@ Q

AB =P.V.of B—P.V.of A s@ cb'
=(2i+6j+3k)—(i+2]+7k]= i+4j-4k %

BC =P.V.of C~P.V. of B ‘\‘\\0 Q)(b
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=(3i+10j—1k)—(2i+8j+3k) =i+4j-4k

- AB=BC => AB||BC

Here, B is common Hence, A, B & C are collinear.

The position vectors of the points A, B and C are (Zf +}'—1:'),(3§ —2}+!;) and (f +4_}'—31;)

respectively. Show that the points A, B and C are collinear
AB=PV.of B-P.VatA

=[3i—2j+k]—(2i+j—k]

A I

=i-3j+2k
BC =P.V.of C-P.VatB

:(i+4j—3k}-(31—2j—k]

- 2i+6j- 4k

Hence, BC = -2-AB

= AB||BC

Here B is common

.. A, B & C arecollinear

if the position vectors of the vertices A, B and C ot a AABC be (f +2}'+3)‘2),(2§ +.{-}'+£) and
(3.3 +}+2£} respectively, prove that AABC is equilateral
AB=PV.atB-PVatA

= (2 i+3j+ k)—(i+ 2j+ SKJ =i+ j-2k

BC =PVat(-PV. atB

=(3i+j+2k)—(2i+ 3j+ k] =i-2j+k

AE =P.VatC-P.V.atA

] A Ay ’ LY LS A A A
:(3i+j+2k (i+zj+3k) =(2i;jk]
A | /

Here,| AB |=| BC |/ AC |= /6

Hence, A ABC is on equilareral triangle

-

Show that the points A, B and C having position vectors (35—4}'-41?), (2? = jH:) 3(1 O®
(f -3 ~51;) respectively, form the vertices of a right-angled triangle 6

AB =P.V.atB-P.V.atA

wz.“‘.“ A et AT &6Q
-( l—j+k]—[3l—4]—4k} =—i+3j+5k \(b %-
BC =P.V.atC-PV.atB Q% &Q

-8k -z —-i-2i-ok ‘\’\\0 N
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VECTOR AND THEIR PROPERTIES (XII, R. S. AGGARWAL)

18.

Sol.

19.

Sol.

AC =PV.atC-PV.atA

=(i—3j—5kJ+[3i—4;’—4k] =D j=k

|K6|=J -1)? +3%2+5% =35

=| AB|*=35

IBCI=y(-1)" +(-2)° +(-6)" =41
=|BC[*= 41

|ACI= (-2 +P +(-1)* =6
=|AC[’=6

- |AB]* +|ACP5BC[* .. AABC s aright angled triangle at A.

Using vector method, show that the points A4(1,—1,0) , B‘(4,—3, 1) and C(2,-4,5) are the vertices of
a right-angled triangle

Given:— A (1, -1, 0), B(4, -3, 1) and C (2, -4, 5) are the vertices of a mangle.

Here, AB = (4-1)i+(-3+1)j+(1-0)k

=3i-2j+k
BC=(2- 4)f+(—4+3)}+(5- 1)ﬁ —2i- j+ 8k
AC = (2~1)f+(—4+1)}+ (5~0)|2 - 3~3}+5§
Here,|ABP? =9+4+1=14
and, [BC? =4+1+ 16=21and, |ACP=1+9~ 25=35
~|ABJ? +|BC|*<]/AC? .. AABC is a right angle triangle.
Find the position vector of the point which divides the join of the points (2& -3b ) and [ﬁ - 25)
(i) internally and  (ii) externally in the ratio 2 : 3
Let, Position vector of A. is a, =2a-3b
and , position vector of B is a, =3a—-2b
(1) Let, R divides AB internally in the ratiom;my;=2:3
m,a, +m,a,
m, +m,

PV.atR=

> - > 5
- D - -
i 2(33 2bJ+3[2a 3 J=12a—13b _E;_EE

2+3 5 5 5 e}Q

(i1) Let, S divides AB externally in the ratio 2 : 3 @
Ay L ] K"O Q

2[3a-2b zazé—st; ’\(b Cb.
- ( )_1 [ )_(6546~6§+95]= -5b Q% &Q
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The position vectors of two points A and B are (ZEI'H'; ) and (a -3b ) respectively. Find the position

vector of a point C which divides AB externally in the ratio 1 : 2. Also, show that A is the mid-point of
the line segment CB

=t =¥

Sol. Let,P.V.ofA isa =2a+b

and, P.V of B is &, =a-3b

- Since, C divides AB externally in theratio 1 : 2 .. Position vector of C is,

‘lxa}~2x&i,
1-2

-
=

- (EHSBJ*Z[ZQ‘FE} —» - — — — - - —»
== ] =r =—{a-3b-4a-2b} = |p=3a+5b

PV.of B+PVofC _a+! _a-3b+3a+5b 4ai2b
e 2 N 2 -~ B

—2a+b=PVsotA Hence, A is the mid-point of BC.
21. Find the position vector of a point R which divides the line joining A(—2,1,3‘J and B(3,5, 2) in the
ratio 2:1 (i) internally (ii) externally.
Sol. Here G=-2i+ [ +3k&h=3i +5] -2k
(i) When R divided PQ internally in the ratio 2:1
(ml; +n&) 2(3; +5]— 2:’?) +-l(—-2§ - } + 3)';)

Then, P.V.of R= -
(m+n) 2+1

6i +10j 4k -2+ j+ 3k _4i<11j-k_ 4 g o (2 _lJ
3 3 3 3 3 3 B 3
(ii) When R divided PQ externally in the ratio 2:1
(mf»—nﬁ)_ 2(3F+5j*2;?)*1(—23+}+3£)
(m—n) 2-1

~

Then position vector of R=

) (6 +10j—4k}1—(-2"' +]+3k) = (87 +97 ~7k) ie. (8,9.-7)

22. Find the position vector of the midpoint of the vector joining the points A(3f+2}+6l;) and
B(i +4]-2k). <
Sol. The position vector of 4 and B are given by 60 :\'\O
d=(31+2]+6k)and b =(i +4j-2k) %8 <O

“. P.V. of midpoint of AB :%(a +5) :%{(3? +2]+6k)+(i +4]-2)] \'(b(b Q
=%(4f+6}+4£) =(2f+3}+2f;) %
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VECTOR AND THEIR PROPERTIES (XII, R. S. AGGARWAL)
23. If AB=(2i +}'—3f2) and A(1,2,-1) is the given point, find the coordinates of B

Sol. Let, Co-ordinates of B are (a.,B,7)

Now, AB =P.V.of B—P.V. of A

:?2i+j—3k:(u.i+ 6j+"{k]—(i+2j—k) = 2i+j-3k=(a-Di+(P-2)j+ (y + Dk
D>a-1=2p-2=1&y+1=3>a=3,p=3&y=4
Hence, Co-ordinates of B are (3, 3, -4)

24. Write a unit vector in the direction of PQ, where P and Q are the points (1,3,0) and (4,5.6)
respectively

Sol. PQ=(4-1)i+(5-3)j+(6-0)k

=PQ=3i+2i+6k =|PQ |- 3242 62
Unit vector along PQ, PQ:% E;[3i+2j+6k1 Ans.
' J


http://cbs.wondershare.com/go.php?pid=5239&m=db



