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 vect
parallel and perpendicular lines in geometncal shape
crosswinds aviation, military usage and desig

(such as
motion,

shortly y-axis.

- The axes meet at a point called the origin and dmde the coordinate plane into four

quadrants.
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Points in a coordinate pl Sié }éﬁi}dbrﬁ'ered pairs. The first element is
h

the x-coordinate and the secon e y-coordinate. -
In the given W represented by the ordered pair (-2, 1).

[ x-coordinate P(—2 ?_I_{ y-coordinate |




Example 1: Werite the coordinates of the following points from the givenfigure:
@) A (i) B (i) D >

CRN NPT
Solution: %&%@{\.&\%\J— 3 )’
an -

(i) Point 4 is 3 units to the figl i
1 unit up. So, the x-¢ i i d the |« ' -t .
y-coordinate.i © inates of 4 are B i 4, e e

(3.1). Y
(i) Point B is 3 units to the left of the origin and 2 B
units down. So, the x-coordinate is -3 and the
y-coordinate are -2.The coordinates of B are !
(~3;+2) _ - y b
(iii) Point D is 3 units to the right of the origin and 4 units down. So, the x-coordinateis
3 and the y-coordinate is —4. The coordinates of D are (3, —4).

6.2 Scalars and Vectors

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.

Vector: A vector is a quantity having both magnitude and direction. Dis%lacement,

S

|
B D P oo~

velocity, acceleration, force and momentum are examples of vect a
Representation of a Vector as Directed Line Se 0
i @i t as in Figure

A vector has a tail and a tip. Consi

they have the same magnitude and

When a Cartesian coordinate system is added to a vecto 4 @@@
vl

The tail point A4 is called € tip point B is called the
terminal point of the v intifial point of a vector is also taken as -
origin of the VCM . IR

‘We can also represent a vector with a or a ora. 4
direction regardless of the position

of their initial points.
diagram, it becomes possible to assign coordina )
initial and terminal points (tail andheag: :@%ﬁw
allows vectors to be expres i ' rdinates, 2(0. 1)
which can then be used effecti i ations. To simplify  ;

(i) A vector which has same
magnitude but opposite in direction
- is called negative of a vector,
(i) Two vectors a and b are equal if -a a
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 vector,
Vectors and Coordinates
this process, we. | special vectors along the (1. 0)
coordinate axes: 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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o L
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Position Vectors ' @ ------ P, )

Let O (0, 0) be the origin and P( @ i i

the plane, then the vector Op> ( S xi + Vi /) W E

- is called the position ve t P with respect to ' .E
the origin O: re horizontal and vertical - 0 X eing
components respectively.

~ Magnitude of a Vector T DGl v

Let P(xj, y1) and O(x;, y») be the given points as 2 =
shown in fig. b T

~ Draw PM and ON perpendicular on x — axis. 5 i e :

Draw PR.L ON 3 Gy tar x)
NOW,'PR[=|x2"_"xII ' '

[— x' P =) C ‘uﬁf\\ N &
 [oR]=|y,-|. S 12095 ¢
PQOR is a right angled trlangl 0\ MMK\@Q M

Note \& \UUUU
Magnitude of a vect ) n as norm or length of a vector,
N I\J i : -
Yy
- mPQ=|(PR ) +( QR) 5
2 2 A ]
o \f(x._,_—x,) +(y2"yl) 3 ph Ay

e S z 2
or mPQ=\/(xl_x2) +(Y1f¥2) ; _
: ' X' X

If P(x, y) be any point in the plane as shown in fig. [ oAkl &
then the magnitude of position vector OP = xi - yj from x)

origin is ’@’ G | x?+ yz
Example 2: If P(2 4) and Q(-5, 3), then fi “5 @ @W

(i) [PQI in the form Xi + yp

Solutlon @ PO W

(i) PO= \/(—-7 ) —\/494— =50 =52

2)1+ 3- 4 ]—-71

2\, @@‘@




Skllled Skilled Practice!
If P(4,7) and Q(5, 10), then find the magmtude of tEf @ @©m
Sol. Given Points @

P(4,7), Q(5, 10) m@

PQ =(5- 4W % =143

Now magnit
P’E—Q-} = VI +3 sl 405
‘Fé{ = JI_O. Ans. | B

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

(a numbcr) then multlpllcatlon 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 Aa are in
same direction.

| o "
(i) IfA <0, then both a an @t
Example 3: Ifa=3b,w =3i- 12.1, then ﬁnd the value of &.

Solution: :
Ig' = 3(3: -12))
— kj =9i—36]
Two vectors are equal 1f their horizontal and vertical components are equal.
k=36 _ o
Example 4: Show that a = 5i - 2jand b=-10i + 4j are parallel.
‘Solution:  Given that: . : Note
a=5i-2f (i) if a = b, then a
—-_—_10“.4] ' and b have the
_ '5___2 ) ) | same direction
i _2( LA and |g| = |b].
i a _ (i) If a is zero vector,
Which shows a and b are parallel with 7L =-2 then-ja| =0
Unit Vector %j@ @@\)\)U
) A unit vector is a vect%x vector, then its unit vector
is represented a It is defined as é ]_';"

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




(@)

Sol.

Q)

Sol.

3.

A

. Whac is the valiue or /5_//

- 1/(—5)2 -1-(2)2 = m=\/ﬁ ;%“I I goe)c\tgo\é?\}Explaln.

= - O ro vector cannot be a unit vector
\E‘.\ : 329 “Rxm because its magnitude is zero, whereas a unit
o - vector has a magnitude of 1.
" 7—'{"" () If @ is a unit vector, the value of its
2 magnitude Lq] is1.

Name the quadrant i in which eointlis _
4, 3) (l_l) (5,-4) (iii) (-6, 2) (iv) (—4,4)
Quadrant-l Sol. Quadrant-IV Sol. Quadrant-II Sol. Quadrant-III

Plot the following points on the coordinate plane: |
AQ@,-3) () BE3,3) . (i) €GNy (ivy D(=2,—4)

8 i :
: = m
EEBN NGO
i1 WANMD NG P
AV BN
A [\ QD BRI
NN i
N S4-B-2-19 1 2 B3 45 ‘r"'
..,._&-'} B{ =N A} _i { A@’ |_3)
;'*
Name the tail and tip of the following vectors: :
(i) (i) (iii) (iv)- ( (vi)
. .
_ @@W o O©C
< 0 %®
5 A G

Tail:B, Tip: A Tail:P,Tip:Q  Tail:S, Tip:R TaiI:M,Tip:N Téil:A,’T“lp:B Tail: D, Tip:C



4 erle the vector AB in the lorm of X/ + yi:

) A(l,-7),B(-2,4)
Sol.

@) a=-3i+2}

Sol. “|g| = yxi+y?

=y(-3)' +(2)
=J9+4 i

L T E
1.3

(i) 2= 23]

Sol. a| =xi+y’
PR L0 SV ) o
gt 4

.'!, R_§=(K2—x|)i+(Y2 : | %
e e :
AB = -3i XN |

6. Find the magnitude of the a:

.

"(12—8)f+(3—9)1
AB = 4i - ~6)

(i) a= 41-31 |

s ok
= @ ()

=yJ16+9

|a]

=55

Jio

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

() a=—4i+5j
Sol. - [a] =4/(-4) +(5)
= Vi6+25

=4l

(i) a=6i+8j

=l !62 +82.

Sol. [a|
= Be+e6d =100
la| = 10 @ @@@
0. 102
=§ i 1
gezite]




1.lta=5i-17j, b= -i-jand ¢ = 2i + 3j,then find unit vector para“al toa+b-3c.
Sol. a+b~3c 51 7j+(—i ) -—3(2!+3j)
T=51-T7]—i—]-6i-9j
=(0-1-8)r-(1+1+9)}
at+b-3c=-2i-17j
Let u==2i-17- "~

= =y

J4+289

'- o
Rflq,T i et S \@f&@@ﬁa e

| '7zg—f




8. Ita= 3i-|,h = -2/ + 4j and
c= I+2|, then ‘ind unil vector
parallel to 3a - 2¢ + 4b. K

Sol. 3a-2c + 4b m

=301 -] < <20+ 4j)
=9 -3j —2U~4r-8i + 16/
=(9-2-8)i-(3+4-16)

B g

Let u=—_{+9‘£
= |ul=y(-1) +9’

=\-‘]+8I

lu|=82 |

Required unit vector ﬁ
Skl
\/82

~—1

9 Which of the Iolluwm
parallel? < @DNN !@Rﬂ
@ a=6i+j,b=

Sol. Given that:
g= 121 +3)
b=2(6i+)
424
Which shows that a and b are parallel
with A =2 S S
(i) a=-2i+3j,b=6i-9
Sol. Given that: £
b=6i-9]

(i) Triangle Law of Addition:

- If two vectors u and v are represented by the

two sides AB and BC ofa trlan@l

the terminal point of u coincides, Wi .
initial point of v, W LM
the triangle gives v sum u + v that is

AB+BC=AC = u+y=AC

=3 2 F

i

(lii) a=Si-4j, 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-7j, b=6i -14j
Sol. Given that

ata and b are parallel

b=6i-:14j
= 2(3: 7
5 b 2a

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

10. 'Find a vector thri_ée i‘n lehgth of
: n..

Q d two vectors lhat are double in
magnitude of 3/ — 5j, 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 — 10j
Vector in opposite direction with

" double magnitude:

Addition of Venlors

-2(3i-5))
=£6] + le

@@@%}@&u rule




(ii) Parallelogram Law of Addition:

If two vectors v and v are represented b
adjacent sides AB and AC of a parallel
shown in the figure 6.10, then di

the sum or resultant of

AD = AB + A
AD=y+y
Example 6: If a = 2i + 3j, b=4i - 6j, then find a + b
Sol.  a+b=(2i+3))+(4i-6))
. =Q2+4)i+(3-6)
= 6i - 3j
Skilled Praclicel

; W
If a=10i- 2J, _Z S, thenﬁnda+b

Sol. Given that .
PR @ﬁjﬁm
R @Qﬂ@ f

a+(-b).

fa=x)ity,b=xi+y,j

then a + (=b) = (xi +y1)) + (—Xa2i —y2))
=X~ (Yi=¥)]

Example 7: 1f£=6i+ 7J, then find a - b.
Sol. a-b=(6: j) = (~4£+ 7]_)
2O -T) = 10| + §




Let ¢ be any vector lying in the

'dhd b. Draw a, band ¢ s%m
€

pomts coincide. l
Construct ling vectors g and b
from the term oint E of c. Complete the
parallelogram ODEC by extension of aand b if
necessary. : '

OC = mOA = ma,

OD =nOB = n,
where n is a scalar.
By the parallelogram law of vector addition

OE =0C+0D

- where m is a scalar,

orc=ma+nb

Where ma and nb are vector components of c.

Y- Vectors in Terms of Two Non-Zero and Non-Paralle! Coplanar Vectors

N 02
)

Remember!

Two or more vectors are said to be coplanar vectors if they lie in the s;qqggpg

@

Example 8: If a = 2i— 3j and b= 3i + 4j, @@@@ £ €oifiponents of 3a + 4b.

Sol. 3a+ 4b

ks 3( -3j) +4(3 @
=0ix =18i+7j
18i and 7j are the components of 3a + 4b.

Solved Exercise 6.2

1. a=7i-3j andb =i+ 5], then find the following vectors:

@i a+b
Sol.= (7i-3J)+(i+5])
=(7 +1)i+(3+5)J

= 8i+ 2] Ans

(ii) a+3b

Sol. —(7:~r3j)+3(1+51)
= A= 2 +3r+15]

—(7+3):+( 3+ lS)j
101+12 j Ans

(iii) 3a+ =

' o s

3(7:—-3»’)+‘(l+51)

Sol. .

SR




(iv) b-a K S\ o

Sol.=i+5J —(7i - 3J) @W
=£+5’1-7;+3.J_" %&@% 2(7:—3J) (_+5J) .
bl Sl ol Ko o 21 ;
=~6:+st -‘ =?5“51'3'5'}'

(v) 4b-5a =(£‘__| ,-_(34.5)_}

Sol.—4(_+5.f) 5(7;-3/) TR R
=4i+20/ -35i+15] 5[2]2_2}'—(92‘0]1
= (4-35)i+(20+15)J St -
=-31i+35/ Ans = “2—5 b ams

(ii) a- =2+ @O@@Dm
%(i +5J)+3i + 5/
g i 21—10] +31+SJ
=(6-2+3)i - (1+10-5)J

=7i-6J

= /49 + 36
J_ Ans

Cid<Zh cl

2 fa=6i-j,b=i+5jandc=3i
following vectors: T
(i) b-¢ ;
Sol. b—c=i+5j-Bi +5))
sl g 5] 3:—5] © “
=(1-3)i+(5-5 [\&m
——21@}@0@
- Now _
b~ol= !—21+Of|
= J62) +(0)
lb-cl= \/4+0 :
s
lb—c|=2 Ans
Gily.c-0 8
Sol. “3j-5 =@ +5))=(6

= (3
*—41+}

|c b q M K&@Q\@l

la-2b+c|= 17 Ans

- J)
—3:+5] —J—S} —61 + J
1—6)1 +(5 5+l)} :

e




() (i+y )+Qi+3])=7i+6]

Sol,
= @+2)i+@+3)) = mﬁm
* Equating the cogf on both sides

~ 3. Find the values of x and y in each of tha Iollowmn eq @ m

xX+2= 7 3 y+3 6
x=7=-2 4 y =6-=3,
x=$ ’ y=3

(ii) (xi— 5_])+(3!+5j) --8!+yj

Sol.
— (x+3):‘—(5—5)1 =—8."+yi

ek = 0J ——8:+yJ _
Equating the coefficients of i & J on both sides

x+3=-8 : 0 =y
Hig=aged o %=V @@
@@@W@O@

(iii) (yl+3])+(—51+2xj)9%ﬁ@m
Sol.
@—5){+(&§M+7]

Equating the coefficients of i & J on both sides

y—4=09 e
Y= ol ; S o
y=14 > - 2x=4
~ 4
e
x=2
4. WKa=i+3j,c=2i+ ; and a +2b—cthentmd|b|
Sol. at2b=c¢
i+3j+2b=2i+ @@
2h =2+ :




w“gd
=)
5 )
\/1 1+4
= =+ =
4 4
s
_21/2_. Ans

5. Wa= -2 + 7iandb = 3i-5J, then find the vector components of a + 5b.

Sol.a+5h=-2i+7J +53i-5J)
==2i+7J +15i-25])

=(-2+15)i+(7-25)]
a+5b=13i-18J

- So, the vector components

6. 15i-3) =m(i-10J

Sol. Gwen eq.

S{=373

is

(m +4n)i -

A

5i-3J =m(i-10J)+n(4i-3J)
5i—3j =mi-10mJ +4ni-3nJ
(10m + 3n) J

2,00

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

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

m + 4n

. 10m+3n =3
- +10m +40n=+50

3Tn=—47

Put value

m+4(

37

47

of
47
37

1ot 2 %
n inecq. o
=2

A\

N

188




Tfanslalian by a Vector @@@m

A translation vector is vecto

system from one posutlon tﬁ/ trotation or deformation. T hc translatcd
figure is called th ﬁgure The image is congruent to the original figure.
Let us translat&ﬂ (2, l) by translation vectors —2j,3i,~3j and —51.
P = (2i +_D + (0.:_+ 2_&) : bV
o ) A | Il AP
i o ; : ; :
P,=(2i+))+(Bi+0) TERTRE P(5, 1)
=Sl T ey e
P,=Qi+)+(0i-3) | '-5_5,4--3--z-ﬂlﬂ 1 S0t
=2i-2j D) ¥ P2,-2)
—(21+D+(—51+0_L') -3
= =3] +-l. -4

Example 9: Plot A(—4, 2), B(-1,2) and C(-3.,4) to form a triangle (é@%“\ﬂso translate
AABC to AA'B'C’ by the translation vector.7i (fi[,\ r“f\ ﬁ

RS )

Solution: |
New vertex A'= (—4i +@m\ U ivans e ; :
5 ..... " ‘\
Chis s / B!
New VCFQQMZ )+ (7i+2)) e Gl P
= 6i +4j = (6, 4) '3‘ ---------
. z -F

New vertex C = (—31 +4)) + (7i + 2)) 4 "
= 4i + 6/ = (4,6) 1

Solution and Application of Geometric problems involving Vectors

Example 10: If A(1, 2), B(4, 6) and C(7, 2) are the vertices of trlanglc Check whether
triangle ABC is an isosceles.

Solution: AB =(@4-1)i+(6-2)j=3i+4) Remember!
— = kb A triangle having two sides
ol 4)1 0, 6)j 31 4'; equal in| is called an
AC =(7-Dit@-2i=6150) - ' w;cﬁs srgle.
: ' m w i\__.l
Now ‘\%@ 9 U
28 =5

Shéws I\EFJTS%’:S |

So, AABC is an isosceles. -




Example 11: Use vector method show that the points a @
A(1,2), B(4, 6), C(7, 4) and D(4, 0) fonnaparay)e @w
Solution: AB=(4-1i+(6-2)] Q
DC= (7-4)i K&ﬂfﬁ%
Bo=(72 4);+(4 -6)j=3i-2j / /

AD=(4-1)i+(0-2)j =3i-2j

:. AB||DC and BC||AD | o :
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 (vil). final velocity (vs,) acceleration (a), time

(t) and displacement (s). These are very useful in problems involving mowng cars, falling oblects or thrown
balls.

First Equation of Motion v, = v; + at - %?@ @9@
It tells us the final velocity (vy) after tm% whe % “ al eloclty v; and moves with

acceleration a

Second Equation of MW
It tells us the distance (s)travelled by the object in time t.

Third Equation of Motion v: =v’ +2as
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 hor:zontally"
Solution: Give that v, = 12, + 16, '
.. Horizontal velocity = v, = 12
Vertical velocity =v, = 16 _
Horizontal velocity is constant, therefore

Note i A
Equation for horizontal matj Vs '
: B S B > 55 PR




Example 13:

A tank fires a shell with velocity vector v+

_east at vV, = 10i + 0j. Find relative vel i i

Solution: Relative veloci
e (30 - 10)i

LA 1/2024-402 J400+1600

Val = /2000 =44.72 mls
Note

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

SOLVED EXERCISE 6. 3

1. Plot A(—S 4), B(-6,1) and C(-3,1) to form a AABC Also translate AABC fo
AA BC’by translation vector 8i - 6j.

407\ @)&@@L@heading :
b '

Sol. New vertex A’=(-5i+ 4i)+(8£*6i) 1 ]f’“‘\ N
: =(-5+8)i+(@4-6)y (Iakhc M ohar
" - VW R L et Y
3i-2j=(@3 WORU T
New vertex B'= (%%@%@ BT n ¥l ' i
: —6)J_ I Y T __)" AT T A Y
=21 51 =12, ~3) 5 = '-._‘—"1.& =
= (-6 +8)i +(2,-5) ] "--.,“
New vertex C'=(-3i + /) + (8i - 6)) e N
— 3+ 8)i+(I ~6)) s
#5i-3j= (=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 + 7.
Sol. New vertex A'= (=6i — 2j) + (9i + 7))

=(6+9)i+(2+7) o i iy
=3 1 = Siz 3, 5) - 4 ._.."".N
‘New vertex B'= (-6i - 5}_‘) +9i+7)) ; ' s
—(6+9i+(5+7) [ ] 2
= % 2 e LY >
—31-+—2_} (3, 2) : i e e P‘-‘i‘ i 6l 718

New vertex C' = (-31 e SI) + (U *

= (_,é?g ; & Pl 2 ;
N 3 ] -
BV P Y G
New WG )) + (9% +7)) TS :
| S31 Hik (247 - mp

=6i + 5 = (6,5)




3. Plot A(-6, 3), B(~4, 0), C(=2, 3) and D(—, 4) to form ;
translate kite ABCD to kite A B“C'D by tr
Sol. New vertex A = (- 6: + 3} (61 —6 T\\ \;

T (""6 7 6) ‘ 7=

| ol IPIPE L

New vertex 0j) + (6i - 6f) s
& {—4 +6)i + (0 - 6)} B e e -

. =fL 07 = (2+6) A ."'“-1__'. Lo N #ﬂl—ﬁi"'

Neu vertex C'=( 20+ )+ (61~ 6f)" e e ol i e __:l:-t_ﬁ“-j-—i;._’. o i
- CRea e f”" S maaee B
=41 - 3] = (4. R R S i - e

' New vertex D= (47 * 4/)+ (N ("’fl 0 8 e A e i e
o e s bt e B T 0 ; +T”’¢"_ vl R

i __21 - }_(j_j) E
4.  The coordinates of A, B and D are (1, 2) (6, 3) and (2.8) respectiv ch Find tlu

coordinates of C by using vector method if 4 BCD is a parallclogrd
Ans. Given vertices:

A(1,2),B(6,3),D(2.8) @W:@ @©
Let E:(;;,y_) b e foirth. “ mﬂ@ﬁg

- vertex of parallelogram

ABCD. |
Since ina'p‘a logram . kil
AB = DC

(6-1)i+(3-2)j = (x~2)i + (y- 811
Si+ j=(x-2)i + (y- 8y
Comparing the coeffi icients of 7 and j on both SldCS "
X domh y 8=1 -
X=H 0 i =1+8

X=0 ‘. Lv:q

So required coordinates of C are (7, 9N
D, i~ilp paralielogram ABCD, the vectors represcntmg tuo opposite sides are

AB = 6i +2j, pDC = - 6i — 2j.Show that the opp %‘ @ al in

magmtude and parallcl by using vectorga S \

Sol. | AB|= \/62+2 | DCy

36+ '1!
]’ABi_ Mmﬁn

| AB|= FDCI




IR

Which MDC and AR are scalar multiple of each other. chcc they are

Which shows that opposite sides are cqual in magmtud7@ ©©m

parallel.

6.

Sol.

Sol.

§ﬁ=(7—3)f+(6~6)j=4i+(}d@
PS = (3-1)i + (6 w QQ@

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

Given points:

A (1. 2), B(4,6).C(7, 2)

Now

AB =(4-1)i +(6-2) /

AB =3i +4]

and

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

BC =3i -4/

also T @@K@w@ ©©
AC = (7-D)i +(2@%@%

AC 61 +

Now Mﬂitude

| AB =3 +47 = 0+16=125=5
|BC |=y/3* +(-4)° ,/9+1 =J25=5

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

P(1,2), Q (5.2). R(7. 6). S3, 6) - : R(7.6)

— : Erea ; 5(3.6)
PQ =(5-1)i +(2-2)] =4! +0J
@@m j[

e goses SR e
L R and PS I} QR

Which shows that the given points form a paralleiogram.




ALl Tl Ll il Vil
8. Use vectors to show that triangle XYZ is an isosceles
have the coordinates (0, 0), (2,0 an@(l @

Sol. Given points:

X(O 0), Y2, 0, Z (I, 3%“@
XY —(2MW

XY =2i +0J
= | XY [=v2? +0* =4+ 0=4
= (XY(=
and B

YZ = (1-2)i+(3-0)/

- YZ=-i+3j
= 1YZ|=J(-1)2+3' = J1+9 J_
also

; |XZ|—(1—0)I+(3 0)/ @©
[XZ|—1+3 : a

=>|XZ|—\/1+3 WS@ \\J&Q@@@W
1xzf-|YZ|

Hence XYZisa
9. A ball is projec ed with an initial velocity vector vo= 10/ + 20j. The honzontal
~ component is in the x-direction and gravity is g 0i — 10/

Sol: initial velocity = Y, =107+20,

. 4, =10, =20
and g=0i- 10/
B g=10
SRy i
. Maximum Height (H) = P i
(20° 400

—240] 96

=0 W@ @ m
". Horizontal Range (R) = Xx X T @ @

10
=40m  Ans.




10. A car enters a loop with velocity-vector v = 30] and e 3:—— 30i.

~ What is the change in veloclty vectur& (A
Sol. initial velocity v —6 \J @
final velocity (V] rﬁ\

= Change in V=V -V
=30i - 30 J Ans.
11. An aeroplane has airspeed v, = 20i and there is a crosswind vw = 50j . Find the
_resultant velocity and its magmtude

So.l:'alrspccd e ) = 201
. cross wmd (_\_{w) L ‘50 j He
Sy "Resultant vcloclty _' =y = 20{ + 50}

Resultant velocity = _ |V (=07 +(50
e _ J400+2500 -
= 2900

e @mﬂo@m

_ ;1__." Four possibie answers are given lor the !ollowmg questmns chonse the correct
- answer.
(® In how many parts the x-axis and y-axls dwnde a coordmate plane into

‘parts" . _ RV, i e A
SRR O (b') two o (_c) _thrcc SRR _(d) 'four
- {ii) P@,—4)liesin - quadrant? -' g A
() fi s e (b) - second : (c) third 7 (d) fourth .
(iii) A vector having magmtude 1, is it called: : e
(@) equal vector ~ (b) parallel vector () umt vector (d) zero vector
(iv) What is the value of [3i+4j|? = S :
MaLgya B e A d HS i (7 -
(v) If a=Ab, then v«_fhat are a and bt O\\SL
- (@ cqual (b) parallcl ] q@i none of thcsc :
(vi) If A= a, 0B = b the @ ;
. @b (b)o U Eea
- (vii) Tran,slaWE : SR
i (a) defo ' (b) rotation S .(c) mqvcmc_nt : (d) enlargement

-_(vui) Sum of two vectors e i ' et
(a)atrallngle (b) avcctor et fc)ascalar L. (gl) a length -




(ix) The posntmn vector of point P(3,-2) with respect to
(@) 3i+4j (b) 3i-2j (c) , - 4}

(x). Vector from point p(3, 4) to origi :
(@) 3i+4 (b) %ﬂf’ﬁ/&\\ @bc 23i 4 ) 3i-4

s e

i four ik iii. unit vector e 2250 - parallel
vi. b-a vii. movement viii.a vector ix.. 31‘—2}_‘ Rev cmdi-otf
2. Find-magnitude of the 4B : -
(i) A(7,7),B(-12,0) : (ii) 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);+(11—3-)Z |

 AB =-19i-7j _ i Sk AR -—7z+81_

55 lAB‘? J(—1'9)3+.(—7_)2,'. s ' |AB’ \f( =) +(8 -
' = V361449 kR [49+ @.ﬁs”@
- f‘ﬁﬁ@

|AB| ,F‘ s R\)f\@ 3R\
:L_-Fmdaumt ve &1& ion oIa = % 31”
A l _ _ ' a.
Sol: a = 3{* '3'1_. Rquircd Unit Vector"@
2 £ | e B
ol 5
- = V26
i _2_§+_1_ 125 e
" g "N 9 R &
B _ Tl s
|__J_?_£ i —\/—gi-l'.\/—jAnS
e - N %),
4. Ita-2£ Ib= 3:+1andc 4j Wﬂm gvectors :
() Sb-a+ec %“ +3c¢
Sol: = 5(3i + j) — (2i — j) + ol: —8(2! _;)+(3f +j)+5(4l +_;)_
_ = 1521 W SR 161+3!+201—8j+j‘+5_} =
| =(15-2+ )i+ (5+1+1)] . =(16+3+20)i—(8-1-5)

=17i + 7j Ans. Lgies = 391 2j  Ans,




(iii) .+ b—4a
-4:+;+3:+} 4(2i-))
--4:+3t—8r+j+j+4j
=(4+3 - 8)z+(]+]+4l,

i+6j Ans. ' %
5. Find the valuw@ﬁw in the following equation.

=—i+6j

Sol: (2xi + yj) + tog) =££—8_
@xi+y)+(=it5)) =;l;1'-8_'
C(@x=Dit(y+5) - l{—si‘

Comparing coefficients of i and j on

both sides

6. Plot A(-5, 3), B(-2, 3) and C(-4 9) to form a triangle. ABCAI@

to A A'B'C by translation vectors 5i - 2j.

. Sol: New vertex 4' = (=5i+3j) +(5i-2j)

A

=(-5+5)i +(3-2)j=0i + )=

New vertex B' = (-2i + 3j) + (Sit-
=(-2+5)i + (3 Mo
=31 W =31}

- New vertex C'= (—41F 5)) (51 ~2j)
=2+ 0+ (5 ~2)

l
] o i
2x 4 y+t5=-8
I
e - =-8-5
2x A S 7
1+4
= LR
L g3
* 0wl i 8

=1+31=(1,3)

)
DA N T v \\L\J \U/\-
mu\ o BV B
wﬂ"\\f\‘i Jhu '\U =
/i =3

BC



e ——

Now

Sol: magnitude of velocity = |!| e

f Use vectors to show that ABCD is a parallelng
A(2,3), B(6, 3), C(7,6), D(3, 6). @
% >

Sol: A(2,3), B(6,3), C(7.6), D36 K“ @
AB =(6-2)i +(3-3); @@
g 4i + ij
DC = (7-3)i

DC s MY

= 4B | DC
and

AD = (3- 2): - (6—31]'
,4]) = : i 3]
Bc = (7—-6): - (6~3]j
BC =it3
= 4D |l BC
~ Which shows that given points form a parallelogram.
8. Use vectors to show that triangle ABC is an isosceles lrlangle Whe@ oints

A, B and C have coordinates (1, 2), (4, 6) a @

%

B

Sol: A(1,2), B(4,6), C(7,2)

Now m
AB =(4-1)i+ (&2)/ m

AB‘%+@

and

BC =(1-4)i +(2-6)
BC =3l-d).

also

AC= 1);+(2—21;
AC =6i+0j

AB = ¥ +42 “J9+]6"\/§“5

BC = 31 +(4) = J9+16 = 25 =5 _

= AD = BC

Which shows that given points form on lsosccles triangle. :

9. A ball is projected with velocity vector v @@@mde of
velocity? & |

100

V| =10  Ans.




10. An aircraft is flying due east with an airspeed of 20 @ is a wind
blowing due north at 60 km/h. Find 1h r lvj-\ agnitude.
Sol: velocity of aircraft (V) = 200/ {Fd 3

velocity of wind (V) =

Resultant \W

Yhitude = lVI \/200) +(60)° = /40000 + 3600

= V43600 = 204109 km/h

= 208.8 km/h Ans.

Activity

1.” Suppose vectors aand 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.

{ii) Do they have equal magnitudes? Explam

Ans. Yes, they must have equal magmtudes 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. equal w@@@%ave same
direction and magnitude. 2 mr./-'\

2. Suppose vectors a and b are opposite.
(i) Canwe assume they begin 3
Ans. No we cannot assume they Heg

R

oint. The relationship of two vectors is defined

(ii} Do 'th'ey hav :
Ans. Yes, two opp
direction only.

(iii) Do they have the same direction? Explain why or why not.
Ans. No, they do not have the same direction. They are directed exactly at 180° away from each
other, which is why they are called opposite.

uectors have same magnitude. The two opposne vectors just differ by theur

Multlple Choice Questions prepured in the ||ghl of new Examination Techniques
(Knowledge, Understanding, Application, Analytrcal & Conceo*ual)
1. The x-axis and y-axis me

ata ;
(a) Abscissa (b) % (d) Vertex -

2. The point P(-2,1 '
(a) Quad-I M}I uad-II (¢) Quad-III (d) Quad-IV
3. A Point lying in Quad-III is;

(@) (2. D) (b} (-4, ~1). (c) 2.1) ) 3.-1)




B P i R e TR e R, VU SO (=W (s o e —————.

10.

11,

=32,
13.

14.

15.
16.
by

18.

19.

20.

. A quantity havm

~ The intersecting point of x-axis and y-axis is: @) COM

(a) (0,0) (b) (0,1)

6.2 \ca!am and "ebtnrs

il

is called:

(a) Scalar Vector (¢) Non-Physical  (d) None
An exampl\b\l’scalar quantity is:

(a) Mass ' (b) Force (c) 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: S

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

mepresentation 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 . ﬁ’g\\

A vector having magnitude zero is: 4 @@

(a) Unit vector (b) Null vector C Mg r Position vector
Two vectors a and b hayi ction are called:

tors a b )
(a) Equivalent vectors - Q‘: \@ ) Equal vectors -

(¢) Same vector o (d) Parallel vectors

A vector w ial point is origin O (0,0) i is: :
(a) Null vector - (b) Unit vector - . (c) POSIthH vector (d) Nonc
The position vector of point P(-1 4) wuth respect to O i is: :
()i Wl s (b) E=dj © -4 (d) it 4“_;_

Magnitude of a vector a =X+ yl is:

@ VX -y' o (b) Y +y @Ry @) YXi¥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| = ?

@) J-25 {4 et e B ©) V7 () 5

Magnitude of a unit vector is:
() 1 a2 ©3 w@ @@5@

Magnitude of a Null vector is:

. o m%\ﬂ@@ UF
%&é@ﬂlﬁlﬂﬂp}iﬁtlon ofa Vector

Ifa= 2 b, th \ﬁ] same dlrectmn if: { _

(a) A<0 b) A>0 Q) A5 ST R

Ifa=-Ab, thena and b are in opposne direction if: .

@< - (b) 0O D ae



21.

22.

23,

24,

25.

26.

27,

28.

29.

30.

31.

32,

33.

Unit Vector = @o©@m

A vector whose magnitude is 1 is calledC t
(a) Null vector ®) ctor
(c) Position vector &% 8 ) Negative vector
If a is a non-z its unit vector is represented by:

; N - 3
@& i & o) B d) a
If a is a non-zero vector, then its unit vector is defined as:

ey : o B | . |al
(a) a=4/2 (b) 2 ©) 2= S
If a is a unit vector then the value of ‘g'is_: :
(a) 1 (b) 2 (c) 4 | (d) 4
6.3 Addition of Vectors

If two sides of triangle represent vectors u and v in order, the third side
represents: _ i
@@m

@u-v (b) % %i% uQ @@W@O @) u+y

Ifg=-§+iandh=2£'+2b e ‘ ? _

@) —i+3j (b) i+ Y 3i+ 3 (d) -3i+3j
Two vectors a a b ed by: e oo
(a) Triangle Dawlo¥ Addition (b) Head to tail Rule

(c) Parallelogram Law of Addition (d) All of above

If two vectors a and —a are added, then resulting vector is:

(@) Null vector (b) Unit vector

(c) Posttion vector (d) Negative of vector

6.4 Difference of two Vectors

The difference of two vectors is a 4 _
(a) Scalar (b) Vector (c) Constant - (d) Magnitude

If two vectors having equal x and y components are subtracted, then the result
is a ? '

(a) Scalar (b) Unit vector (c) Zero vector

(a) Equal vectors (b) Coplanarve . qivalent vectors(d)Parallel vectors
Translation of a vec r@t; \ § 3 2
(a) Vector w\\@ calar (c) Null vector (d) Unit vector

The new vertex of point A(—4,2) by a translation vector Ti+2jis:
(a) (-3,-4) (b) 3.4) - (¢) (4,2) (d) (7.2)




34. First equation of motion in vector form is: (ﬂ\f La @@)\N\J
(@ vi=vetat (b) at=yvety; (c vfﬂ @%'0_?“5:225
35. Equation for horizontal motian is: %
(@) x=vxt (b) x= 1& \&\, . S (d) y=wt

36. Equation for vertlcw

(a) x = vyt (b) y‘vvi— gt2 (€) y= vyt (d) None

GINSWERS:
1. Origin 2.  Quad-II 3. (4,-1) 4. (0,0) 5.  Scalat
. Mass 7. Vector 8. Velocity 9. Nezative of vector
10. Null vector 11. Equal vectors 12. Position vector 13, —-i+4
14. {x’+y’ 15. Both (a) and (b)16. 5 17. 1: 18.-0

: : 5 &
19. A>0 20. A<0 21. -Unit vector 228 o n Y =ﬁ 24. |
25. ut+v 26. it+3j 27. All of above l &b
30. Zero vector 31. Coplanar 32. Vector

O .

33. 34) 34. v=

v;t+ at 36 y =Ny t——gt2
QAN
o
/ - - -

/ Short Answer Questions prepured in the light of new Exdfinafion Tethnlqs

(Knowledge, Understanding, Application, Analytical & Conceptual)

6.1 Rectangular Coordinate Plane

1. Name the quadrant in which each point lies.

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

(1) Quad-II (ii) Quad-III (iii) Quad-1V (iv) Quad-1

2.  Write the vector PQ in the form of xi + yj, where P(-3, —6) : Q@ \S\
Sol: PQ = (1—( 3)): +(2H-6)) %43

e gl @mm

5
3. Ifu= 41+ 4]then

skl (55




Sol:

%*21265 \jl+225 Wa @@
4. Find unit . v
Sol: v=-3i+4; OR ‘,’ v
¥=ve3r+a o b
e | 3ol
= 25 | ~3i+4)
e T | , - J9+16
.Q;M='_3i'+4i _ S Bi+d4j  3i+4) :
o e e 25 5
piioge | DG
L saR g
5. Check that the vectors u = 8: - 4; @@@ or not :
'Sol:u—81+4j _
= 4 (21 +_D it
: whlch sho atuis parallel to v wuth ‘A =4, , ._
6. _If u= 5v, where u —10! -Aj -l and o —2: +7j, then ﬁnd.
! _SDI:u——Sv Sl :
10i= Ai=-52i+7).. ~u=10i-4j
10i— Aj=10j-35j - v==2i+7j
Comparing coefficients of j
A=-35 |
L ,
7. Find unit vector opposite in direction of u =3i - 2j -

Jul —\/37 |
- @@ﬂ“
e “ Q@@i\w .

Now a umt vector opposne in direction to u is: -




12.

s ‘ o Rmes e ijm'
Required unit vector hE ‘ %\ r&i @@@Y@O@O .

\N
\J \/— o, - \/—J | Ans.

fu=Si-4jand y= 6i *3{ then find u + v.
Sol: . - u+v —(5:—4_;)+(6:-31)
- T=(5+6)i-(4+3)]
& = g : : e
. Ifa= 4l—lalld b~——3¢+5_!_,then ﬁnd3b+4a -
Sol: . 3b+4a : '
- (—3:+5})+4(4i - . B TR SR "
= 9i+15j+16i—4j e e b e
= (-—9+16):+(15—4)/ e 2 — @@\E@ U
g et
10. Ifa= 41—6] and b= 91+ \Tf“‘ B MR
i L N e i
WP e R
(e o MY F U A
AR 21—3j+61+8j
: = (2+6)1 (3—8)]
Savsha iy A
227327 WL A
AL Hfu=i-2j 3i+3j and u+4v=w, then find v
Sol: u+4v=w :

Av=3i+3j— 42
4v=(-1)i+(3+2)

.  4£.=.22£.‘+..5.1- .. l ; : Q@@@ﬁ@ ©

D'f.erence of two uectors

‘n\ I ﬁ
If u= i+5j andw\-“& -b then find v2u, .

v—2u = 6i- j -2 (H‘Sj)



s W r_‘- = e

(O

=ai=j— 21~ 10

= (6-2)i— (1+10)j @Wa
v=2u =4l ns. @
13. Ifa="7i-3j, b=3i+4 W en find 2a-3b—.
Sol: 20 3b W i+4)) (2: =7}
4i —

61—9:—i2j 2I+J
b i 2);—(6+12+I)]
2a—3b - c=13] - THE
14, If(xi+yj)- (2:—4ﬂ=—5:+3], then find the va]ues of x and y.
Sol: (xi +yj) - Qa4 -5i 4]

a2)i H(ytd)] =-5i+3j
Comparing coefficients of x and y.
= x2=-5 . y+4=3
X==d st = 344
X = ? y=-1

Translation by a vector @m

-15. Define a translatlon vector. &

Ans:A translation vector is_a, vect n ¢ movement of a point, a body a
system from one position t o ation or deformation.-
16. Plot A (4,3), B to form a AABC. Also translate AABC to AA'B'C"

by the t n ector 31 + §j.
Sol: New vertex A' = (4i+3)) + (3: +.35))
={443)i ¥ (3 +5Yy
$ A =8 =08

New vertex B' = (—i —2j)+(3i + 5))
= (-143)i - (2-5))
=2i+3j =(2,3)
New vertex C' = (5i + 8)+(3i + 5))
| = (5+3)i + (8+5))
=8i+13j=(8, 13)
17. If A(7,-3), B(—-2 4) and C(5,4) are the vertices of a AABC, th d the new

vertices by a translated vector 4i — a
Sol: New vertex A' = (7i - 3)) + (41 m 4}) F(A =)
- (7+4)fo % = (5+4)i + (4-1))
: = . =9 -8f = (0.3}

= (-2+4): + (4 — 1))
'=2i+3j=(23)




18.

Sol:

19.

Sol:

20.

Sol:

21.

Sol:

So

(WA Solution and Application of Geometric problems In' ving vectors

If A (3,1), B(-2, -3) and C(2,2) are “5 el nangle. Check whether

AABC is an lsosce!egD A,m/“
MB =(=2-3)i+ (=3

= 4£+ 5%;»
AC = (-l Fwit]
Now

[4B|= o5 + ()" = V25+16 = Ja
[BC|= Va5 = Jievas = Va1

Since lw{ BC|
So AABC is an isosceles.

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

Since AB=xi+2j D( =-3i+2j are opposite sides of a parallelogram, then
AB = DC

Xi + 21 =_3i+2j %{X @@W@ @©

If AB 47 - — yj are two Parallel and opposite sides a

parallel , then what is the value of y?

For a parallelogram
AB=DC

4i—3j = 4i—yi
SR L gai
y=5 .
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.

AB =DC D(x.y)

C(1.6)

= 2 i
__x_

(4-2)i + () =(1x)i= (6"}/)1 @ m
! 2i + 4] (I-x)i = (6-y)
I = We! @
% -2 | |

=y y—2

?

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




22. If B(4,1), C(-2.3) and D(-8.0) are the vertices of a parallele r@@m), then-
find coordinates of the vertex A. o :

Sol: Let A(x,y) be the required vertex. Q
Since ABCD is a parallelo

AR g C(-2.3)
so  [4B|=D | —>—
(@x)i + (1-y))f = (-2~-8))i + (3-0)j
@x)i+(-y)j=6i+3
4-x=6 : l-y=3
i TR R R
o aE s T

| 'So requnred vertex is A(—2 9y _ . |
123, A prolectlle is’ Iaunched from ground with initial velocity vector 3.' + §j. After
how long does it hit a target located 15 meters away horizontally?
Sol: Given that | '
v, =3i45)

LN e e
o D N

vx

L1
T
: |t = 5sec] -
24. A vehicle enters a loop ‘with veloclty vector Vi = 17I and exits with velocnty
vector vg= 201 Find the magmtude of change in veloclty :
Sol: Given that i - - :
~ Initial velocity = v;=17i
Final velocity = V[‘— 20«1

Change in velomty = Av =¥ v1 17}




