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Students' Learning Outgopsies |\ _ .
After completing this unit, the students will be able to:

Introduce a rectangular coordinate system in the plane.

Represent vectors as directed line segment.

Express a vector in terms of two non-zero and non-parallel coplanar vectors.

Express a vector in terms of a position vector.

Express translation by a vector,

Find the magnitude of a vector.

Add and subtract vectors.

Multiply a vector by a scalar.

Solve geometrical problems involving the use of vectors.

Apply concepts from geometrical problems involving the use of vectors (such as
parallel and perpendicular lines in geometrical sha @:; pfgz;}};&ﬂ motion,

VYVVVVYYYYY

crosswinds aviation, military usage and designing rolley

6.1

A rectangular coordin
line called the axis.q .‘\E@r
shortly y-axis. 3"%

The axes meet at a point called the origin and divide the coordinate plane into four
quadrants.

Rectangular Coordinate Plane

blane s fotrmed by the intersection of a horizontal number
ottly x-axis and a vertical number line called the axis of y or

v
: 4 .
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Points in a coordinate plang are-represt "_‘@&M&éﬁd pairs. The first element is
the x-coordinate and the segqnﬂ\ﬁiémtﬁt isthe y-coordinate.
In the given f{%ﬂrﬁl‘pm”ﬂ“ Tepresented by the ordered pair (-2, 1).

W

[l B

Iﬁc‘icﬁurdinmr—:_}— P(-2, :‘}_I— y-coordinate




Example 1: Write the coordinates of the following points from the givenfigure:
o\t

(i A (i) B (i) D TSI e s e g

Solution: R\ i

(i) Point A is 3 units to the mﬁw\g@w 'I, } =
| unit up. So, the x-coordinate \is'3 and the e e T ey g
y-conrdina&." _-J;J’ﬁ?b(ﬁchﬁ'f&inates of dare | =% F-%- L ? 11
B, J@\J\ ol :

(it) Point B is 3 units to the left of the origin and 2 T i
units down. So, the x-coordinate is -3 and the =3
y-coordinate are —2.The coordinates of B are =4
(-31 _2) ! * Y 2

(iii) Point D is 3 units to the right of the origin and 4 units down. So, the x-coordinate is
3 and the y-coordinate is —4. The coordinates of D are (3, —4).

6.2

There are two types of physical quantities that are used in Physics and Mathematics,
Scalar: A scalar is a quantity having magnitude but no direction. Mass, time, volume and
power are the examples of scalar quantities.

Veetor: A vector is a quantity having both magnitude and direction. Di_s;gjﬁc:mem.

velocity, acceleration, force and momentum are examples of vec waw
Representation of a Vector as Directed Line Saw K ij@ﬁ

A vector has a tail and a tip. 0\ t as in Figure
The tail point A is calleﬂﬁ pL‘ € tip point B is called the
terminal point of the vec \ itial point of a vector is also taken as .
pola of e ey At il .

origin of the vecﬂ“\p :
We can also represent a vector with g or g ora. A

(i) A vector which has same
magnitude but opposite in direction 1
is called negative of a vector.
(ii) Two vectors a and b are equal if a ~-a a b
they have the same magnitude and
direction regardless of the position
of their initial points. '

Thus a = b in Figure.
(iii) A vector whose initial and terminal points are coincident is called a zero vector or

null vector. Zero vector is parallel to every vecior.
Vectors and Coordinates

When a Cartesian coordinate system is added to a vectop, 4 =
diagram, it becomes possible to assign coordinat 1,{&{!1‘.\'@[1}:{&1-&2/ i
“eagh \vestor) This

initial and terminal points (tail and hear
allows vectors to be expressed m:ﬁc?ﬁﬁ heir-éoordinates,
which can then be used effe &IYF \Iin‘;(’:é lations. To simplify
this process, we i -%@Wﬁ“&pecial vectors along the
coordinate axes:\@m'gj the x-axis and J along the y-axis. Both
vectors originate at the origin and point in the positive direction
of their respective axes.
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Position Vectors
Let O (0, 0) be the origin and P{xa;w

is called the position v

components respcctwely

g'ﬁpbn\‘ih
the plane, then the vector Op gﬁ; E r{‘&}g IE”'"J",I -‘*2'

ﬂ}nt P with respect to
the origin Oqp JS}E‘&f ‘arc horizontal and vertical

Magnitude of a Vector Tk 4 )
Let P(xy, y1) and O(x,, y,) be the given points as 2 i
shown in fig, 6 T‘
=
Draw PM and ON perpendicular on x — axis, "’ ~
Draw PRL ON )] [f )
Now, Pﬁl =|x, ~ x| : —
s X' = ,~¢*~;‘Lj WV | &
[OR| =y, - o Nofehl TS §
PQR is a right angled triangle, - \?@AL L
Note \\HLU ¥
Magnitude of a vectorily ﬂ}&\utn as norm or length of a vector.
‘i\‘ LG =
Y
mPQ = J( PR) +(OR)’ -
2 2 p
=\{(xz_x1) +(Ya=w) 3 ! —r
or mPQ = J(:«'.I--x:):+(y,—-yz):1 1
' X X
If P(x, y) be any point in the plane as shown in fig. B T 3 &k
then the magnitude of position vector OP = xi + yj from 2l

origin is Iaﬁi= VX +y'

| B -WJ"“:E (P
Example 2: If P(2, 4) and Q(-S5, 3), then find [ \\\ IJ (eJleo

A
(i) IPQI = in the form xi +}rf-,i .M ﬁ' \\I@'{E\'ﬁ
Solution: (i) PQ ﬂ@\ﬁﬁTpﬁ Yl“; r+(3 4)_;_4;__-

i)y PO= J( 7) + I} =J49+1=50=5y2




Tﬂtllléd Practice! ' = — (M
If P(4,7) and Q{5, 10), then find the magnitude of tB vector {J.?--’ *{\J T‘F :3 jﬁ@(é
Sol. Given Paints ﬁ__r."-u.f;,- \{\1’1 5\, 1\;, n.\,n d\l/ 1

.‘T{_tﬂ. Qls, 10) QT :Ilﬂv’:.—\i\l‘\j\:\,\_,n G0 s

PQ ={5-4u+f%uﬂ N %v =i+3j

oI Pﬁ b ]

Now magnit
\PQi =JF+3 =149
P@. 3 \/l_ﬂ Ans. |

Scalar Multiplication of a Vector
If a is a vector and A is a scalar |Note

(a number), then multiplication of a |Two vectors are said to be parallel, if they are
vector a with scalar A is scalar |non-zero scalar multiple of each other.
multiplication and it is written as Aa. Aa
is a new vector that has its magnitude
scaled by |Al.

(i) If A > 0, then both a and Ag are in

i (162
~ same direction.  LO T\ Iﬂf@%‘ ;
(i) IfA <0, then both a an ar J;ﬁ g%@h&ﬁé},ﬁ g .
Example 3: 1If a =35, “tlﬂi %abl d b= 3i - 12j, then find the value of k.
Solution: %ﬁﬂ&m E! -)

91— kj =3(3i - 12))

9i~kj=9i-36]
Two vectors are equal, if their horizontal and vertical components are equal.
k=36 :
Example 4: Show that a =5i -2/ and b=-10i + 4j are parallel.
Solution:  Given that: Note
a=5-2 (i) if @ = b, then @
h=—10i+ 4j and b have the
I -y same direction
g andl o = 8]
: b=-2a (ii) If @ Is zero vector,
Which shows a and b are parallel with A = -2 thep-ja| =0
) LR
Unit Vector JL Ifﬂ\ﬂfl 2 _\_O@@)al

oy 0 AN [
A unit vector is a vector whose dd}s'\.;}ﬂk‘isl an!z vector, then its unit vector
gt @.ﬂg\y& h\vifﬁ St
is represent 4 (@addoahat). Itisd d
n &?iﬁw S is defined as

Example 5: Find a unit vector in the direction of a =—5i + 2j.
Solution:  Given that a=-51+ 2/

=t
=




Challenge! _ -t 1 U:,\Eun J

i) ¢ nw vector? Explain.
x {%;\d 0y n#:ram»m.vfr{q)
\ il se _(ﬁh—ﬁ’rn vector cannot be a unit vector

p a —5;+2; Of\ e~ \/
i) \E\ b 329 z T\ 1\ ﬂ;‘ E"a,ﬁ" P because its magnitude is zero, whereas a unit
=N RN oL vector has a magnitude of 1,
= [+ —p I'J\-* * () If @ is a unit vector, the value of its
29 5 magnitude |a Is 1.

1. Name the quadrant in which each point lies.
i (4,3) (i) (5,—4) (iii) (=6, 2) (iv) (=4, —4)
Sol. Quadrant-| Sol. Quadrant-1V Sol. Quadrant-11 Sol. Quadrant-11I

2. Plot the following points on the coordinate plane:
0y AQG,-3) Gy BE3.3) . Gl CE\ T (ivy D(=2,-4)
Sol. _ :

4 . «
T e o
AN
o 5 A Hl\_ill o L~ -
AT ) TV RS
N\w} \Gh BT
N I EEELEEERE T 17
VB2 44) _: (I A3-3)
4"
3. Name the tail and tip of the following vectors:
(i) (ii) (vi)
A P 2N
AN
@)L
B
C

Tail: B, Tip: A Tml:P.’hp:Q Taill:§,Tip:R  Tail:M.Tip:N  Tait A Tip:B Tail: D, Tip: C




il =

4. Write the vector AB in the form of X + yJ: CONE

O A7) B(-2,4) R\ Bi(“(mﬁri:}‘ ?“J 2
o AB-fx;-x, :{y&f\“\ _Erz:_a’;ff:gy—a_)?”
| Hores i, N
£B=-3M§J$ W AB = 4i- 6]
5. Find the magnitude of the a:
) a=-3i+2j () g-di-i.l
Sol, -[a] = V%’ +y’ Sol. «:[g] =X’ +y’
= J(=3)" +(2)’ = 4! +(-3)
=49+4 =J16+9
lal =13 =J25  |a=5
o IS =
i 2=31%31 = fﬁ;g]@\g@@m
ATV oV K\(Q\QBA i\ -
Sol. -[a) = VA +Y '?\\&ﬁ%j\g“’“
W _\JLC” |
« L NNV 10
33 3 3

6. Find a unit vector in the direction of the vector given below:

Sol.-: [a] =[(~4) +(5)’ el
i =V36+64 =100
] |a) = -
. ﬁw;«ﬁ \(CON 6
£ EI ' H&\f “n l"n
o A et
_4£+5i o [ I\\\\H\g\g\}“j 61 +8j =_§_ _§_ :
Ja1 ﬂj"ﬁl’:l*ﬂ*ﬁ.].ri” ABIEL - e
\._\ \_.J L é.ll i
i : % ; L . 1 5.{
& TJar Jais




g 1
(i) “73“ =1 @ﬁwr\r_'
Sol. o =J{ 1J+ 1 E\Q@%} O.‘E E
ey
A= £
o e | Gl
_76,! 6~
% :
alged) L
B i PR i T
V6 el fﬁm\\@% g .
R e b &
= z£+ 25

— —_— — - =

—51 'J" —i —5 —9j
=(5- { E)ir ('7+"{| +9}{
at+b- 3c——21~|7‘g_

Let u=-2i-17
= Jul=y(2) +(=17)"
=4+289

Requre\{iEﬁ vector > H 7 ;\J(— 1\@&—\ 0|

RIS 1\“@%?

"UF 7:?1

== -..l--l'-i = 4XI+1K9
V4 16 |6
39 o (13
16 |
NE)
p]
a
Ta]
"Iji'éi
v3
N
E@f%
21734
&k A 3 5
N L
2
Ji3- Jn=




8. Ha=3!-l b = -2/ + 4j and

c= I+21 then ind unit vur.tnrr

paralinl to 3a - 2c + 4h.

Sol. 3a-2c + 4b
=3(37)) -
=9:—'3,1 gy —8i + 16]
={§—2-—3]:—(3+4 Iﬁn
=+ 9f
Let u=~i+9j
= [u|=y(=1)" 9’
=.1+8]
ul=
=
Required unit vector — E[
-i+9]
= =™
432

9. Which of the followi ’{ﬁﬁ %&3

parallel?
() a=6i+jb=
Sol. Given that:
b 12i+2f
=2 (6: +))
é 4
Which shows that a and b are parallel
with A, =2
(i) a=-2i+3j,b=6i-9j
Sol. Given that:
b=6i-9

N\J
+2_£

6.3

(i) Triangle Law of Addition:

If two vectors u and v are represented by
two sides AB and BC of a trlan@l

the terminal point of u cmn

initial point of v,
the triangle gives

E+B_C=KE = uty=

AC

M\*%\ RN

@ ﬁe AC of
! r“sum uty that is

{1 \i"ll'*-l'u
b‘ﬁ WY _f—‘}jt“ 2%

/7 \}& dw; Mat aand b are parallel
w3

=3 (20 + 3P

(ili) a = Si -4}, b= 6i - 3j
Sol. We see that there is no such constant
A such that b = A a.

So these vectors are non parallel.
(iv) a=3i-Tj, b= 6i-14f
Sol. Given that

b 614/

=2(3i - 7))

= b=2a

Which shows that a and b are parallel
with A=2

10. Find a vector thrice in length of

ﬁé ~2j, bu w Iﬁn
5’91 (3i+2))
@ﬁ?} = 9:+6
\?I"—‘} nd two vectors that are double in
magnitude of 3i — 5], one in the
same direction of it and other in its
opposite direction.
Sol. Vector in same direction with double
magnitude:

2 (3i -5))

=6i— 107

Vector in opposite direction with

~ double magnitude:
-2(3i-5))
==6i + 10f

Addition of Vectors

] \ @ G_J\T‘.l\?‘u
! ;i \’%ﬂ\“ il dqt‘crjtail rulE




(ii) Parallelogram Law of Addition:

If two vectors v and v are represented b
adjacent sides AB and AC of a Arallclgg%
shown in the figure 6, 10, lhr.n dl

the sum or resultant nf ﬁ “ g '

AD = AB + AGN NN
AD=yu+y
Example 6: Ifa=2i{+3j,b=4i-6j, thenfinda+ b
Sol. a+b=(2i+3))+(4i-6))
=(2+4)i+(3-6)
= 6i -3
Skilled Practice!

5.4
sfu—iﬂf——;,b—z — %4> then find a + b.
Sol. Given that o - \ffﬁ}ml
7 Py
=10i -= A b==—j——
erogi g o A Aiy/e
oW, &
1 lﬂ\}n O\ "LH“LS\S\H
2t =(19gEES)
= H;\f?iﬁl-_ O A P 1 P e 5 0
4) \276)~L 7)ol vl 1
_43. 10, -
A R
43

:—é- iy
i-3d
6.4 Difference of Two Vectors

The vector subtraction of two vectors a and b is represented by a — b and def‘ned as
a+(=b).
Ifa= X ity b=xi+yyj
then a +(=b) = (xji + y1 /) + (—X2i =¥2))
=(X1—x)i +(¥y1— Yﬂ}.j.

Example 7: If a = ﬁ:g} [g\ﬂ\—hr-*-?{ then find a — b.
Sol.  a-b=(61% ﬁ% (4i+17))
=(6+4)i+(13-7)j=10i+ 6/




Let ¢ be any vector lying in the ?lang, oflan E

'. ) '.-,\"-., _F/__
AR s j

dnd b. Draw a, b and ¢ suchy thaH{rﬂn
pmms coincide.

Y3 Vectors in Terms of Two Non-Zero and Non-Parallel Conlanar \iectors

4o the vectors a and b

Constmctw 0
from the terminial point E of ¢. Complete the

parallelogram ODEC by extension of a and b if

necessary.
OC = mOA =mag,

OD =nO0B =nb,
where n is a scalar,

where m is a scalar,

By the parallelogram law of vector addition

(ﬁ=(}?+5ﬁ 0r£=m£+nﬁ

Where ma and nb are vector components of c.

l."lil,lI\

Remember!

Two or more vectors are said to be coplanar vectors If they lie in the same] plar;rm| f\ { ﬂl

Example 8: If a =2i - 3j and b=3i + 4}, ﬂ:enﬁi

ﬁl H ﬂ:?cic}: cemponents of 3a + 4b.

Sol. Ja+4b =T _,ﬁ\ 7\ \'*u
= 3{2: -3j)+4 E'T Jﬁm ‘u\ 153 ‘”’A
= 6ix g‘@; j@i ¥op= 18 + 7]
1 B.-‘ and 7] are the components of 3a +4b.
Snlved Exercise 6.2
1. Wa=7i-3jandb=i+5/,then find the following vectors:
() atbd L el
Sol.= (Ti-3/)+(i+5]) =21i-9Jt Six 54
=7 +Di+(3+5)J 10 SN
(i) T?f’i i 7 [2”5]” 4”"2'15
1 a .
%I—(Tr—?nj}+3(r+5j) =(42:I}£+ _lg+5ﬂlf
= 7i=3) +3i+15] 2 ) N ARy
=7+t (3+15)] ol e ;(*};3;341(;1 ol
=10i+12 ] Ans \/ 78\ O '1‘5:5“;.)._2'-"- 18 =
i) 3 +'lb .,r*_fj:ﬁi"" K“\HHTM L Ao, 1, A
(i) E 2 = \|-\Ji|;{\rﬁ‘” Z .."-‘_'.'Il'nf =3 9 7 J Ans
{‘;[_ﬂl_l k';*h" 1
Sol. = 3(7i-3[)+ 5(+51)




Now

la=2b+c|= 17 Ans

OIS
c=b-al =[(4) +L TA\\}\Q
W @

) b-a o =»m e O
Sol.=i+5j —(7i - 3J) A MA}
= f & i {
i+5J-7i+3/ %\R\ N\ \ 2(?; 3J)-(i+5))
=(1=7Di+( ﬁé;‘é\ ) J j
-—614—84“%& =?£'E"£-5'
(v) 4b-5a = [E-IJ!—(E"‘SJJ
Sol. = 4(1+ $ /)= 5(7i~31) s o
=4i+20J ~35i+15] i [21;2}_[9210%
= (4-35)i+ (20 + 15)J 9 19
=31i+35J Ans =i
2. Wa=06i-/,b=i+5/andc = 3i+ 5/, then find the magnitudes of the
Inlluwlnu vectors:
) b-c " | (i) a-2b+c- u} @Qm
Sol. b—e=i+5/-@3i +5/) r({;‘@) (T+ SI)+3i+5J
=j+5/- 3= 5J K ﬁ
- )
=( 3]1+{5 fj “ fi\) = J - Zi—lﬂi +3£+5{
4o =(6-2+3)i - (1+10-5)J
Now =7i-6J
Ié*si-*l—2£+ 0J| 2
= J(2) +(0) sty
ja—2b +c]= J77 +(=6)’
b—g= 440 - J29+36
=4 la—2b+ ¢|= J85 Ans
|b—¢|=2 Ans 1 :
(iii) c~b-a
Sol. =H-SU=( + 5))=(6i'~ J)
=3i+5) —i-5]-6i +] A
=(3-1-6)i +(5- 5+1)J N}@D@@V&L
=—4f+ J'

L




3. Find the values of x and y in each of the tuilnwinn eq @ﬁiﬁ
() (i+yi)+Q@i+3))=7i+6]

oY
iul, (x+2)i+y+3)] = w;ﬁ%@?% Cﬁ

Equating the ¢ on both sides
x+2=7 NN ,  y+3=6
x=7-2 3 y =6-3
x=5 ' J,.'=3
() (xi-5j)+@i+5))=-8i+yj

Sol.
= (x+3)i-(5-5)J =—B£+y£
x+3)i-0J =-8i+yJ
Equating the coefficients of i & J on both sides

SRy D

x+3=-8 ; 0=y
x=-8-3 - y=0

(iii) (i +3J)+ (5i+2x]) '!\ R\)@?}
Sol. %
(= 5];+(§§§$®m\ali+?;

Equating the coefficients of i & J on hoth sides

y—5=9 o AR
y=9+5 ] 2x=7-3
Vi
*72
x=2
4. Wa=i+3j,¢c=2i+ janda +2b=cthenfind |b|.
Sol. a+2b=c =
i+3j+2b=2i+ ) ﬂg«\ E@@\S\J
' . N ™=
Lo 2 SRy &




5. Wa= -2+ 7jandb = 3i-5/, then find the vector components of a + 5b.
Sol.a+5b=-2i+7J +5(3i-5J))
=2i+7J] +15i-25))

=(=2+15)i+(7-25)] | @{ﬁf\‘ﬁ.
a+5b=13i-18J \g\\j\?ﬂz\”@

So, the vector components ahsh J\‘&f‘

6. K5i-3/ = m(! 101 an ﬂnd the value of m and n.

Sol. thncq is

5:—3} -m(f—lﬂ!)+nf4:r31)

5i-3f = mi—lﬂmi +4ni-3n.aj

5i—3i = (m+4n)i - (10m + 3n) /

* Equating the coefficients of i and J on both sides
m+4n =5..() —(10m+3n)=-3
= I0m+3n =3 ... (ii)

Multiplying eq. (i) by 10 and sub. from eq. (ii)

10m+3n =3 [88
+10m +40n=+50 m+— =5 A
3 Tn=—=a7 ~ 2 ,@@HL )
D

37 C‘%\\\
Put value of 'n' in eJqﬂQF\ [
a7 NNV —3

RN
s Ay [3?} M=37




A translation vector is afvcctqr_m\pr ﬂa&cﬂh&ﬂhtmm@ﬁment of a point. a body, a
system from one poﬂltmn fq\ai}qthﬁr w"ifhbhf rotation or deformation. The translated

figure is called the.imy hﬁuﬂgihﬁl figure. The image is congruent to the original figure.
Let us translate/paint P(2,1) by translation vectors 2j,3/,~3j and -5i.

Translation by a Vect

Py =i+ +(0i+2) hid
=2 +3j 3 AP(2.3)
Py=(Q2i+)+(Gi+0) p(-3, 1) 2 i PyS, 1)
=5i+j - . R Y T
Py =(2i +)) +(0i-3)) BT AI T T ase
=2i-2j 2 ; Py2,-2)
P=(@1+)+ (5i+0) 5
=-3i+] -,
Example 9: Plot A(—4, 2), B(-1,2) and C(-3,4) to form a tna.nﬁ 4,%(%*&150 translate
AABC to AA'B'C' by the translation vr.ctuc iR (T ) \ f?} B
Solution: \ A/ 7 \\‘I Bl AR (=) -
New vertex A'= {—41 “}%( %ﬁ;ﬁ\x ] 6 i ,.-:';\“
\E 'I.T'I‘I{BII'A}_ C . 5 ; f” H\"\
New vert@p\ﬁ‘ Y F 2)) +(Ti+2)) E R e
= 6i+ 4] = (6. 4) --3 o
New vertex C = {-3:+4_£)+{?:+ 2j) A 5 2
= 4i + 6] = (4,6) |

y

Solution and Application of Geometric problems involving Vectors

Examp!e 10: If A(1, 2), B(4, 6) and C(7, 2) are the vertices of tnangie Check whether

triangle ABC is an isosceles.
Solution: AB =(4—1)i+(6-2)j=3i+4j
BC =(7-4)i+(2-6)j=3i-4j

AC =(T-1)i+(2-2)j=6i-0j : J_f\lfxr;/mqsggfe?ﬁ‘lhhgle
Now AB‘ J(3]2+{4)31J(1 +Iﬁﬁ;\/§5‘-“:£ﬁ;‘ulfl¢ﬂ. I“
BC|=\/(3): m(quau_wsw 425 =5
i N o
] L \d
Shows |A *'TBDE =3 .

So, AABC is an isosceles.

Rememberl|

A triangle having two sides
|equal Iip.ﬂlaqqﬁh is called an




Example 11: Use vector method, show that the points \;;:, f“ )T_\N
A(1, 2), B(4, 6), C(7, 4) and D(4, 0) farmapara}lg(g&v 1{ ~\‘ 7o \a *~
Solution; AB=(4-1)i+ (6~ 2)1,@\31:{;4« \ﬁ © il

’\ . c

DC= =(7- 4)44\4-4%%@;93 +4;

BC=(7- 4}1+l_’4 6]_; 3i- 2;

"'_‘n

AD={4—|)£+{0—2}£'=3gﬁzi 4 B

.. AB|IDC and BC|/AD

Shows the given points form a parallelogram.,

Note

Equations of motions are formulas used to describe the movement of objects under uniforim acceleration.
They help us to calculate the relationship between initial velocity (v;). final velocity (v;,) acceleration (), time
(t) and displacement (s). These are very useful in problems involving rrmwng cars, falling obujects or thrown

balls.
@
First Equation of Motion v, = v, + at ’_\\\Jj %‘/} @
It tells us the final velocity (v, after t m Ltlodrt’,r and moves with
acceleration a. "% j\ E\
Second Equation of Moti

It tells us the distance (s w.llcd b‘fﬂ'le object in time t.

Third Equation of Motion V! =’ +2a
It relates the initial and final velocity, acceleration and displacement.

Example 12: A projectile is launched from ground with initial velocity vector 12i + 16) .
After how long does it hit a target located 24 metres away hunznntally?
Solution: Give that v, = 12, + 16,
.. Horizontal velocity = v, = 12
Vertical velocity = v, =16
Horizontal velocity is constant, therefore | AR

o~ e
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Example 13:

A tank fires a shell with velocity vector v+ 30] +4
east at v, = 10/ + 0. Find relative velqt;:t;,‘ rf¢ r@a—gn\

4*ﬁapq$aﬁé¢argetheadung |

Solution: Relative veim:nty# alggm argét ve]nmty
Ve = (30 - J';_:l- fh:#
ﬁﬁﬁkl 4

¥ -= ,#2u1+4n= J400+1600
Vel =+/2000 =44.72 mis

Note

Relative velocity is the velocity of an object as observed from anather moving object. It tells us how fast and in
what direction one object is mwing relative to another.

SOLVED EXERCISE 6.3

1. Plot A(-5,4), B(-6,1) and C(-3,1) to form a A4BC Also translate MBC fo

AA B 'C’by translation vector 8i - 6/,

Sol. New vertex A= (-5i + 4j) + (8i - 6)) = 77 SV I

‘—(—S+8];+(4 6 LY T s ) =) b1
=3i—-2j= (3 Ejfkﬁﬁ ~ FSY\Y*_; i Ll#‘iﬁu :;

New vertex B = (-@wﬁ —\H . Y _[_,Jf_.c‘l nl

ffflﬂ-ﬁ]l e =t i 7 SR :
dp\mfx 2? 51 2.-5) o e

=(=6+8)i +(2,-5) .

New vertex C’=(-31 + /) + (8 - 6)) == by P
=(3+8)i+(l ~6)) e L
=5i—5i=/(5-5) ;

2.  Plot A(-6,-2), B(-6,-5), C(-3,-5) and D(-3,-2) to form a square ABCD. Also
translate square ABCD to square A ‘B 'C'D’by translation vector 9i + 7j.
Sol. New vertex A= (-6i —2/) + (9i + 7))

=(6+9)i+(2+7) . o 3
=3i-5i=(3, 5) e

New vertex B'= (=6i — 5j) + (9i + 7)) B aicns, _
=(-6+9)i+(-5+7) > e ﬁu 1 e
—3l+2j (3, 2) ’__-qn_--&u |I 7k, BTSN AN

New vertex C' = (31— 5}) + (¢ _éL QJR l_@g#.;u /R B I8
= {F}tﬁ' Ve ”"\ = '“”M ,/ - ‘f

New ymp #f_.,.g{;-'?b + {E}I +?_EJ |8 (1, —§i o
=(-3+9i+(-2+7i -?y

=6i +35j=(6,5)




3. Plot A(-6, 3), B(~4, 0), C(=2, 3) and D(4, 4) Wm—

translate kite ABCD to kite A B<C'D’ hy t

Sol. New vertex A = (- 61+ 3 {ﬁ}yﬁmh : : _ =
. = (-6 + ﬁ%\f\g = <50
={) o 3 At ! ‘L; 3 i

New vertex i0/) + (6i - 6]) i N 4y =
=(—4+6)i + (06 P -s-\ﬂ ' S 2
=2 -G=2=6) S PSS P -

New vertex C'=(-21 + 3/) + (61 * 6/) it JW I

Sl e ) Al G S o B o o
. = Al 3 =18=3) VA i
New vertex D' = 41+ Y+ (61-0)) l ] —':_:.- |
o i e Sl Y PR s g i 2

=M —2p=(2. =2}
4. The coordinates of 4,8 and D are (1, 2), (6, 3) and (2.8) respectively, Find the
coordinates of C by using vector method if ABCD is a parallelogra

Ans. Given vertices: B @\;@@ :
A(1,2). B(6,3), D(2,8) % @\NW = c
Let C(x,y) be the fourth o mﬂ@} ; '
-vertex of parallelogram “{S—\/—N

ABCD. o

Since in a pardlielogram A

AB = DC

(6-1)i+(3=2)j = (x=2)i + (y-8)j

5:+i-‘{x 2]: +(y— 3)}

Comparing the coefficients of i and_,r on both sndes

Ks2=8 7y wB=]

X=3+2 ' y=|+8

SRR L

So required coordinates of C are (7, 9)
In parallelogram ABCD, the vectors renrtsentmg two opposite mﬁ are

AB = 6i + 2j, DE == 6i — 2j.Show that the opp 6& {’@
magmtude and parallel__lj} using vectur@ \@i@iﬁ?
Sol. |AB|=\/6'+2° . |DC . C.
= 36+4 N B
AB(=va0 N e

=40
r@#ﬁw

n




e ———
Which shows that opposite sides are equal in magnitude, (}T\ @@Yﬂ\ﬁﬁ"
: . ©

DC=—61-2] Y W II-\"WL ,\E,r@—\q} \__?/‘ iy
= - [E'-'I' -+ ijq) e -\ Illl'u"l ﬂiﬂ(ﬁfﬁﬁj\_\}hﬁl. 7_
_ T RS
DC [ ﬁfmf [&‘_J o A
Which Cthat DC and AB are scalar multiple of each other, Hence, they are

parallel.

6. Points A(1, 2), B(4, 6) and C(7, 2) form a triangle. Check whether triangle ABC
is an isosceles by using vector magnitude.

Sol. Given points: :
A(1.2), B(4,6).C(7.2)

Now

AB =(@4-1)i +(6-2) J
AR =3i +4J

and

BC =(7-4)i +(2-6)J

BC =3i-4J A
also . 02 \@YW@G@@@
AC =(7-1)i + (<2 y\@\@& '

AC =6i +0 I@S} \,

an%mEniludc

| AB|=y3" +4° = Jo+16=y25=5

| BC =3 +(4)’ =\0+16=25=5

Since | AB|=| BC|
So, points A, B & C form an isosceles triangle.
yes AB C is an isosceles triangle
7 Use vectors to show that PORS is a parallelogram, where the points P, @, R and
S have coordinates (1, 2), (5, 2), (7, 6) and (3, 6) respectively
Sol. Given points are

P(1.2). Q (5.2), R(7, 6). S(3, 6) e
PO = (5-1)i +(2-2)J =4i +0.
SR = (7-3)i + (6-6) =41 +0d
PS = (3-1)i + (622 = \ VT4 8
@u&
Q(5.2)

T e 21 14
2l 4 R and PS||QR

Which shows that the given points form a parallelogram.




8. Use vectors to show that triangle KYZ is an wmﬁ%@ tsX,Y,Z
have the coordinates (0, 0), (2, 0 an@(l

Sol. Given points: m\\L '
x {'n 0). Y(2,0), Z (1, 3%&\\5\

\[‘\
XY ‘(2 Nﬁbﬂf

XY =2i+0J
= | XY |=n22 407 =J4+0=1/3
=5 !f‘r_"[=
and fich
YZ=(1-2)i+(3-0);
YZ=—i+3]
= | YZ|=J(-1)+3 = J1+9=10
also
rx2|-(|v0):+{3—t:m
| XZ|=i+3) . ‘ Q\ﬂ@@
=:»|XZ|-J[ +3'=f1+9= %d
L IXZ)= |YZ| m
chceX‘r’Z isa

9. A ball is proj ed with an uuhal velocity vector v, = 10/ + 20j. The horizontal
component is in the x-direction and gravity is g = 0i — 10f

Sol: initial velocity = ¥, =101+20;

= v, =10y, =20
= g=10
v

“. Maximum Height (H) = 2g .
_ Q07 400
2100 T 20 Fﬁ\

o

=20m \ ?@3@)\-




10. A car enters a loop with velnmtywectnr v = 30j and e;,@rm;hwﬁlﬁ,ﬁs v = 300

What is the change in velocity vet:tur,fl, e \W‘ 0\ l;\‘Jll o \0"
Vi T

Sol. initial velocity v —_JBJ = "‘; rw [ '“
~Rg4 O (e
final velocity (V) ?‘Q}\t VLA
= Change in ';rql,q llp“llr‘ lPﬂﬂw- V-V
F\ =30i -30J Ans,

11. An aeroplane has airspeed v, = 20i and there is a crosswind v. = 50j . Find the
resultant velocity and its magnitude

'_'Sdl:'aiitsppeil o e = =20d

cross wind' (¥y) * - = SUJ.
= Resultant velocity =v =201 + Sﬂj

" Rebigent veloeity - =¥ =J@0y 50y
: — [400+2500

anlﬂ't'd Revlew Exermse 6

1. Four pnsm answars are given !ar the following questions, Choose the correct
~ answer.
(i) In how many parts the x-axis and y-a:ns divide a cnordmnte plane into

parts? ot
(a) one (b} two (c) three (d) four
(i) P(4,—4) lies in quadrant? e

o Y o (b)- second (c) third - (d) fourth
(iii) A vector having magnitude 1, is it called:

(a) equal vector  (b) parallel vector  (c) unit vector (d) zero vector
(iv) What is the value of |3i+4j|? _

(a) 3 - (b) 4 (€) 5. _ (d) 7
(v) If a=kb, then what are a and b? S\ (2 il 5“‘.

(a) equal (b) parallel o) _(_nﬂ Wﬁﬁi&-ﬂl#l ruq‘&ﬁ’ none of these
(vi) If QA= a, OB = b, the Wzt eI L

@ba = () lulf Wgriavs W@ bta.
(vii) Translatmn &h\: g -

(a) deforlqj’ dd\ (b} rotation (c) movement (d) enlargement

(viii) Sum of two vectors is; _
' (a) atraingle - (b) 'al vector (c) ascalar . {d_.] a length




(ix) The position vector of point P(3 —2) with respect to O?

O
S 4

(a) 3i+4f (b) 3i-2f (O %W“ N j
(x) Vector from point p(3,4) to urt; 197 2 \ 3” !
(a) 3;+4; (b) %!’ﬁ”@ }ff :—4i (d) 3i—
PUaIBT
i. fuur i @M fii. unitvector v, 5 v.  parallel
vi. ._5;9__ vh muvemcnt viii. a vector iX. 3:'—2{' R r‘-4£
2. Find magnitude of the 43 : :
(i) A(7,7), B(-12,0) (i) A (9.3), B(2,11)
Sol: Given points Sol: Given points
A(7,7), B(=12.0) A(9,3),B(2,11)
AB =(=12-7) i +(0-7) AB =(2-9) i+ (11-3)/
AB =-19i-7j AB =-7i+8j '
=9 IA'B|= J{—IQ)J+(—T)1 ‘AB! J{_7}3-+ (8) .
= 361+ 49 o 49 +\6§NT@ A@@\J |
- o R
\ o h =T :
le TR (e
3. Find a unit vat&Wa n o a = gf.+ 3 [
5 I : a.
Sol: a= 3’,{ 5 | Requlred Umt Vcctﬂ = E e
2 3 5 ]2
-3
¥5 "1 [35%] 3
= —_—— =
9 9 £ T R S S
26 = 26731 e “3d
7 J‘; : i = A
= —7=i+ 77— | Ans
26 V26-" 2652
Iﬂ|=g &\ W
Wieltss
4. Iig=2§-:.g=3§+jandc+4£ hh‘(qlﬁu\ﬁliu vectors:
(i) Sb-a+c Cl V_VQ 1
Sol: = 5(3i + j) - (2i -J‘ } 3 {21 -i} +(3i+j) +5(4i +))
=155~ 2-'+4 ' “I6:+3;+201—8i+;+5_£
=152+ 5+1+11£ —-{I6+3+20}.r’ 8—1-5)
=17i+7j “Ans. =39i — Ans




(iii) c+ b —4da

) : r;@ﬁm

=4i+j+3i+j-4(2i-)) ® " o _meR \7 &

=4 +J3.' - ;:} st +4Z = R{ﬂfi@(ﬁgjkg\}af
s

=

=

= (4+3 ~8)i + (1 +1+4) \
=0 Ans. \” Y\j
5. Find the valuwﬁlﬁ *,f in the following equation.

I
Sol: (2xi +yj) + (=i +5)) 21_-{ -8 1= ytim8
SN e l
(h'i*?!)*'i—i""ii? =Ei—8i lr=1+l . y=-8-5
I l+4
@c=Dity+S) - = gify =" EZS
Comparing coefficients of i and j on 5 5
both sides X S ud = ¥ zg

6. Plot A(-5, 3), B(-2, 3) and C‘(—4 5) to form a triangle. ABC Also lraual%tﬁpﬂﬂc :
to A A'B'C by translation vectors 5/ - 2J. Yﬁ\i\ i €=
Sol: New vertex 4'= (—5i+ 3j)+ (Sr—.,;} \E@Qd\"}
=) +(3-2)j=0i+j=
New vertex B'= {~-2.eI ) 3;} +@]— j\g\
=(-2+5)i + (3 =
=31+ =(3.1)
New vertex (' = (—4i-+-57)-+(5i=2))

=(4+5)i+(5-2)
=53 =11.3) |

A
L
b

M (__‘PJ} _ﬂmp“

3
..':"‘r.-:‘_" }‘ | ""{}'m:.
'-~-5Limm (3.1)

H ) x
87 6-3 4321 W 1 2(3[4k ¢ hf'?(ﬁ*ﬁ)@h
=1 al AN e e~
=26 22 - |
e &U ‘».H"; a_hh i
MR AN BN
- -‘K_\Ht:}' rﬁU'\LJLJ I
QRN i
e —b




Famm- . ST Y E e e

1 Use vectors to show that ABCD i; ;;Jaraitalugramm (E@é%s are:
A(2,3), B(6,3), C(7,6), 0(3,6). @ W B\N

Sol: A(2,3), B(6,3), C(7,6), D36 {\
AB = (6-2)i + (3-3); Jfﬁ\ m .
YNNE

. R 41‘ it ﬂ_{ '\\4
DC = (7-3)i ¥ Mﬁs

C

25T

b= 4i+ﬂ; - A B
= AB |l DC '

and

E =(3-2)i +(6-3)

AD =i+3]

3{ ~(7—6):+(ﬁr—31£

BC = =i+ 3,_1‘

= 4D || BC

Which shows that given points form a parallelogram.
8. Use vectors to show that triangle ABC is an isosceles trlanule Wher (5 ints

A, B and C have coordinates (1, 2), (4, E] and 0
Sol: A(1.2). B(4,6), C(7.2) z&
Now O\\ i~ \

AR *{4—]]:+{ﬁ—2}; ] \S
AB =3i+4j N JN}J A
and
BC =(T-4)i + (2-6)j
BC =3i-4]
also

N

=(7-1)i + (2-2)
AC =6i+0]

J3‘+41—J9+1 =25 =5
= /3 4+(4) = JO+16 = /25 =5

= AD = BC
Which shows that given points form on isosceles triangle.

9. A ball is projected with velocity vector v = W flg n tude of
velocity? \ﬁeg(gi\ u

Sol: magnitude of velocity = !_I af, ""

Now




10. An aircraft is flying due east with an airspeed of 20[1 m-rgus a wind
blowing due north at 60 km/h. Find lhe I“Eﬁ'llll\aﬂlf 1?ciw § magnitude.

Sol: velocity ol aireraft (V) = 2004 {l-d!m} 2l 1\_ __3 AR
velocity of wind (V) = ﬁ'ﬁi}\&man{ﬂ& § ‘\xg 3
Resultant velogity = |1HJI% #Tﬁll}

\]dﬁﬂglmudc =~ £ |

]

J(200)* +(60)° = /40000 + 3600

V43600 = 204109 km/h

=208 8 km/h Ans.

Activity

1. Suppose vectors o and b are equal.

(i} Can we say they originate from the same point? Why or why not?

Ans. No, they do not necessarily originate from the same point. Equal vectors have the same
magnitude and direction regardless of the position of their initial points.

{il) Do they have equal magnitudes? Explain.

Ans. Yes, they must have equal magnitudes. By definition, two vectors are equal if they have the
same magnitude,

(iii) Do they have same direction? Why?

Ans. Yes, they have the same direction. Vectors are considered Equai |_ondy w!grﬂf@\gﬁave same

o
direction and magnitude. f 175 \ o

"'151'. e,

2. Suppose vectors g and b are opposﬂe o

] ". | 5
12 |'|I
(i} Can we assume they begin r"t. %é{&\&& \ a"L S H \

Ans. No we cannot assume the‘.r oint. The relauunﬁhip of two vectors is defined

by their length and dr startmg point.
(ii) Do they haug l.ﬁ:l'né7 Whv?
Ans. Yes, two cu:lp vﬁcmrs have same magnitude. The two opposite vectors just differ by their

direction Dnl-.,«

(iii}) Do they have the same direction? Explain why or wh'n,r not.

Ans. No, they do not have the same direction. They are directed exactly at 180" away from each
ather, which is why they are called opposite

Objective Type Questions

Mu!nple Choice Questions prepared in the light of new p—— Terhmques
{Knowledge, I.lnderstanding, Appllcatmn, nnalytlcal & Cuncentuall

T T —

Rectangular Coordinate Plane

I. The x-axis and y-axis megt at a pmhftﬂlﬁd WO

(a) Abscissa (b) G)ﬂ'rlill 14 '”" "H \‘J”{d*ﬁrlgm (d) Vertex
2. The point P(-2, l_] l{l:qrt‘n* RA )

(8) Quad-1 oW N 18 Quad-11 (¢) Quad-Til (d) Quad-1V

3. A Point Iymg in Quad-III is:
(a) (-2. 1) (b) (4.-1) (c) (2.1) (d) (3.-1)




10.

11.

e 7
13.

14.

15.
16.
17.

18.

19.

20,

et e e e R N ST 1

The intersecting point of x-axis and y-axis is: 12 >\ (C\Q)uL*
(a) (0.0) ® OhH . delio
A quantity havm

Uty (1,1)
Scalars and Vectors
(a) Scalar % ‘i’ector

An example c!)lecalar quantity is:

(¢c) Non-Physical (d) None

(a) Mass (b) Force (¢) Acceleration (d) Velocity
A quantity having both magnitude and direction is called:

(a) Scalar (b) Vector (c) Non-physical (d) None
An example of vector quantity is:

(a) Velocity (b) Mass (c) Time (d) Volume

m Representation of a vector as Directed Line Segment

A vector equal in magnitude but in opposite direction to a given vector is
known as:

(a) Unit vector (b) Null vector
(c) Negative of vector - (d) Position vector v\ﬁ
A vector having magnitude zero is: NI H’:"\DJ

r_,*-‘-

(a) Unit vector (b) Null vectnr%{tﬁ\c} @ q[rC{ Position vector 1

Two vectors a and b hnyj -?tf un are called:
(a) tqu;valem vectors 6&1\ ianUiJ ) Equal vectors -

(¢c) Same vectors, - J R oAl (d) Parallel vectors
A vector wﬁn \hh \’F point is origin O (0,0) is: - :
(a) Null vector (b) Unit vector (c) Position vector (d) None
The position vector of point P(-1,4) with respect to O is: |

(a) —i+4j (b) i—4j (c) —i—4j (d) i+4j
Magnitude of a vector a =xi +yj is:

(a) yx' -y’ (b) Vx +y? (c) x*—y? () Xi*Y)

Magnitude of a vector is also known as of vector:

(a) Norm (b) Length (c) Both (a) and (b) (d) None

If b=3i—4j, the |b| = i

(@) V=25 ® V7 © V7 d 5

Magnitude of a unit vector is: —

(a) | (b2 ©)3 2\ (€ (G

Magnitude of a Null vector is: ‘\‘F ?‘«\ \ / ne

(@) 0 ) 1 _ 0 W QU d) 3
%ﬁ%ﬁﬂﬂhi}ﬁchtmn of a Vector

Ifa= Zb, then i same direction if: .

(a) A<0 \‘:‘f Ih} A=0 "~ {c) A=l (d) A=0

Ifa=-Ab, then a and b are in opposite direction if:
(a) A<0 - (b) A0 (c) A=1 - (d) A=0




e
m Unit Veetur I rZ’ ¥ puﬂ

||".-'|_

21. A vector whose magnitude is 1 is ¢ Y@é\jr =
(a) Null vector Iﬁﬁ ,F.f clor
(¢) Position vector \ RS X, s\aLl {d) Negative vector
22. If a is a non-zer ﬁétbﬂ- theh’:ts unit vector is represented by:
NN X 2
(a) 8 ) (c) 8 (d) a
23. Ifais a non-zero vector, then its unit vector is defined as:
et 2 o 3l
@) £=ha (b) = (cJ——|a| (a) 2 a
24. If a is a unit vector then the value of |ﬂ] is:
(a) 1 (b) 2 (c) 4 (d) 4
6.3 Addition of Vectors
25. If two sides of triangle represent vectors u and v in order, the third side
represents:
(a) =V (b) ? (,LJ) uﬁr \ H\JI’](;;\ {d] |U+V|
T\ T E ,_j
26. Ifa=-i+jand b=2i+ Zbﬁthgpﬁﬁﬁuﬁfi\ \\\' :
() i+ 3 (6) i AL TS ““ré)“ 1;+ 3j (d) -3i+3
27. Two vectors a a -rea) b ed by:
(a) Triangle [ﬁ jl ddition (b) Head to tail Rule
(c) Parallelogram Law of Addition (d) All of above
28. If two vectors a and -a are added, then resulting vector is:
(a) Null vector (b) Unit vector
(¢) Position vector (d) Negative of vector

6.4 Diiference of two Vectors

29. The difference of two vectors is a ?
(a) Scalar (b) Vector (¢) Constant (d) Magnitude

30. If two vectors having equal x and y components are subtracted, then the result
is a 71

(a) Scalar (b) Unit vector

(¢) Zero vector (d) P'Gsitiﬂl gctor

Vectors in terms of two nnn—zerﬂ and nun paraliel Lﬁphﬂ"h vectors

31. Two or more vectors lying in the 1aing, qie ?-. e_tfl ek |/

(a) Equal vectors (b) Co?{ﬁaa\r\{ﬁ;@l‘qﬁ@ k1'-’::mn.ralvam vectors(d)Parallel vectors
32. Translation of a veemr gfv@ usa-

(a) Vector M [T } calar (c) Null vector (d) Unit vector
33! The new vertﬂ uf point A(—4,2) by a translation veetor Ti+2jis:

(a) (-3,-4) (b) (3.4) (c) (-4, 2) (d) (7.2)




i e i hE" i Bl . W f.n-"'i—"‘-'

34. First equation of motion in vector form is: .k’:*l ’--'"'lh'u I
(a8) v,=vrtat (b) at=vet+y {ﬂ} Vf:r';l\rﬁ?"."."\ *'& —¥: =2a5
35. Equation for horizontal mtrm nis: .\ \/7\ uil O 4\ T
l:ﬂ:i rT= th “}]‘ = TLE‘E(TT{I:",I ::Eﬁi'ﬁﬁﬁc}i _\,.ll {d] }i Ix[
36. Equation for vertlcsjtl mpﬂqu b
QRN
(a) x = vyt VA (b) y=v, i—%gl* (€) y=wyt (d) None
ASWERS:
I. Origin 2. Quad-Il 3. (-4,-1) 4. (0.0) 5. Scalar
. Mass 7. Vector 8. Velocity 9. Nezative of vector
10. Null vector 11. Equal vectors 12. Position vector 13. —-i+4j
14, x +y° 15. Both (a) and (b)16. 5 17. | 18.. 0
: . by
19. A0 20. A4A<0 21. -Unit vector  22. @ 23, & =;' 24. |
:ﬁ?ﬂi !
25. u+ty 26. i+3 27. Allofabove 28.: ‘\*\\"ﬂ r\b,m;,y;:ézbr
30. Zero vector 31. qulanarﬂ'\{;qﬂ\f;‘ \ ““HZ Vector
S\ e \s \‘}ﬁ, |
33. (3.4) 34. vi= Vit at 3{);'\ \5’_% g 3«6 y=vyt——gt?
- ll &] A — 2
xl?\jF\_J_I\

Short Answer Questions prep_ured_in ihe light of new ExdMination Techniques

(Knowledge, Understanding, Application, Analytical & Conceptual)

6.1 Rectangular Coordinate Plane

1. Name the quadrant in which each point lies.

(i) (-4.2) (ii) (=3,-6) (iii) (5.-3) (iv)(1,2)
Sol:

(i) Quad-ll Hi] Quad-III (iii) Quad-1V (iv)Quad-1
2. Write the vector P'Q in the form of xi + }’J, where P(-3, -6) a;ul Q(Yg,.&;t}H 'x’H”
Sol: PQ = (1+(-3))i + 2~-6))j NN Eles
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Sol: v=-3i+4 OR Vv
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Check that the vectors u=8i+ 4;_ ‘ﬂ )\ e or not.

=8i+4j g .j\ \,ﬂﬂ
=4Q2i+)) A Y\\ \ \\J?‘

bt o
whlch sho afu tsparatlel to.v with 1" =4, ,

Ifi u= 5?, where u —lﬂf-.ll lmd v==2i+7j, then ﬂnd
[ Fi Sv

10i= Ai==5(2i+7)). v u=10i-4
10i— Aj=10j-35] v==2i+7j
Comparing coefficients of j

—A=-35
=
Find unit vector opposite in direction of u = 3i - 2.
bl =3+ ,ﬁ@xﬂﬁ\
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Now a unit vector opposite in direction to u is:
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Required unit vector

ﬂrJ‘?C‘J[a |\\] ” 3 2
R = -7—3 T j Ans.
B ddiionofveeors |

8. Hu=S5i-4jandy=6i-3j, then find u + 2
Sol: .- u o —(51—4{'} + (61 - 3i)
- =(5+6) i ‘(4""3}{

= = Ml 5 : : :
9. Ifa= 41-£andh=—31+51., then ﬁnd 31':+4a
Sol: 3b+4a
= 3{—3: +5)+4(4i-))
= Bi+ 15+ 16i-4} R
= (-9+16)i + (15-4); S %..\* 2
= 7i+11j.  Ans. : [0

10. fa=4i —61 and b =9i + ﬁﬁﬂ\‘ g’“
1 7 Q‘[ \’ ]
5 _._b_= ﬁ@g 3 (9i+12)
: = 21 3j + 2{3£+ 4) .
= 2i-3j+6i+8
= (2+6)i—(3-8)

Sol:

%E"' i_@_ = 8i+5] Ans
1. Ifu=i-2j,w=3i+3j and u+dy=w, then find v.
Sol: u + 4v—

l—2_g_+4v 3i+3)

-43 = 3_f_+ _3_{—-£'+2£

4v=(3-1)i + (3+2)j o e <A
Vi RIS
E . ) _LII\". \.H‘H e
4 5~

12. If 4= i+5j and v= 6/ —j, then find »-2u,
Sol: v —2u = 6i - j -2 (i+5))
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=06i—j-2i-10f S
= (6-2)i- (1+10)] i’?
v2u =4i-Tlj _@ns \\/7 \-“ \‘““\ b
13. Ifa=7i-3j, b=3i+4f N’f Xhen find 2a-3b-c.
Sol: Za 351 i%(% %ﬂi}} {’H -5
N .*—6: 9i—-12/-2i+j
= (14-9-2)i <(6+12-1)]
2a-3b-c=3j-T7i Ans.
14. If (xi + yj) - {2;—4;}——5:+3_£ then find the values of x and y.
Sol: (xi + yj) - (2i - 4))= =5i +3f

(I—Z}J tiytd)] = -Sf + 3f
Comparing coefficients of x and Y.
= X-2=-5 sy y+4=3
x==5+2"  y=34
x=-3 o ==l

Translation by a vector

, &
I
}m’ &}1 mﬁ ement of a point, a h{:-dj; a

Ans:A translation vector is.a vector.
system from one position t%ﬁﬁ "t&lmn or deformation.
16. Plot A (4,3} to form a AABC. Also translate AABC to AA'B'C’
by the t tnr 3i + §j.
Sol: New vertex A = (4f+3j} +{3i +5))
=(4+3)i + (3+5)
- i 8/ =(7.8)
New vertex B' = (i =2j)+(3i + 5j)
= (-1+3)i - (2-5))

15. Define a translation vector.

=2i7+3f ={(2.3)
New vertex C' = (5i + 8/)}+(3i + 5))
=(5+3)i + (8+5)
=8i+ 13/ =(8,13)
17. If A(7,-3) , B(- 2 4) and C(5,4) are the vertices of a MBC theﬁhﬁ?d the new
vertices by a translated vector 4/ —j, ~ (1> {\u

== \I \'u
Sol: New vertex A’ -{?:—3;) +{4:—{) ® N#\\\@\: \g T—.IES:;UJ :4(_4112; J)
L= it
=9/ +3j=(9.3)

M2 v+ @ -1y
=% =(23)




18.

Sol:

19.

Sol:

20.

Sol:

21.

Sol:

So

WA Solution and Application of Geometric problems Inv wmu vectors

If A (3.1) . B(-2, -3) and C{z,z} ’f (d:é\x ﬁ,&m»;.

AABC is an isosceles: (| _
AR =(=2 -31:+[ 3 £ aF%

ﬁ—(z—{r‘z ) —4;+5;
_L‘“( \@ 2-1)j=-i+j

Now
48|~ S5y + () = Va5+16 = Va1
B\ Vi s = Jiev3s = vai

Since J-{B ‘BC‘
So AABC is an isosceles.

If AB=xi+2jand Q¢ = ~3i+2j are two opposite sides ﬂf a parallelogram, then
find the value of x.

mngle. Check whether

Since AB= Xi +2j DC = —3i+2/ are opposite sides of a parallcloﬂ{ then

AB = DC < ‘f >) @fmﬁ\a \
xi+2j=3i+2j R U AR

.-'('=-3 -’”‘/_\\Jr‘\:.l.:_l\:‘h

LIS |

If AB= 4/ —i@ 47— yjare two Parallel and opposite sides a
parallel then what is the value of y?

For a parallelogram

AB=DC

4i—35j=4i—yi
S=y

83

If A.B and C are respectively the points (2, -4), (4,0) and (1,6). Use vectors to
find coordinates of point D if ABCD is a parallelogram.
Let D(x.y) be the required vertex. Since ABCD is a parallelogram.

?\'ﬁ W D_C Dix.¥) 3

C(1.6)

(4-2)i + (0A-4))j = (1-x)i = {6-}'];
2: + 4,: = (I—r}: = {ﬁ—yy
l—.r =2 : fjl.

B(4,0)

So'required vertex is D (-1, 2)




22. If B(4,1), C(-2.3) and D(-8.0) are tlu: vtrhces ol‘ a parall W, then-
find coordinates of the vertex A.

Sol: Let A(x,y) be the required vertex X\ @\mﬂk\f\}w

Since ABCD is a parallelogr

So |A—Bl Z D WG D(-8,0) s C(-2.3)

(¢¢E+{hﬂ}-—{2%—MH+{}ﬂﬂ
(4=x)i + (1-y)j = 6i + 3

4-x=6 g l=y=3 _
Ty Al T YO RO it e IRl Al ) —
- A N SRR, L R DU

_ x==2] - : ==2
So re:qutred vertex is A(-2, —2}

23 A projectile is launched from grnﬁnd with initial velocity vector 3: + §j. After

how long does it hit a target located 15 meters away horizontally?
‘Sol: Given that

v, =3i+5) ' P e
Horizontal Velocity= vx =3 Sl f‘ix?ﬂ AVEE By
Vertical Velocity = vy =5 M ? ﬁ 'ﬁ; | \L'-\L" L
Dlstance X=15m @\ \‘ﬁ:f )
= t
i V" e x
vl
15
3

[t =Ssec]

24. A vehicle enters a loop with velocity vector vi = 17; and exits with velocity
vector v¢= 20j Find the magnitude of changz in velm':itv
Sol; Given that

Initial velocity = y= 17i
Final velocity = vr- 2{11;_
.. Change in velocity = Av = ve—=vi 17f @Om

Av -20;4 ,u( B&@K}ﬁb ] A

W WF\\H’@J +289

Ans.




