Ex 24.1

Scalar or Dot Product Ex 24.1 Q1

(i
3. b
- (?—2}+E]; :4?‘— 4}'+7£)
=@+ ED+(00)
=4+E+7
=10
z.b=190
(i
3. b = [j+2E]_ [zhi]
= (C>:T+}+2E)(2?+ij+5}
=OE+-00O+E 0
=0+0+2
. b=2
{iii]
2.5 = [j —.E}-. (2?+3}—2?€}
- (C>:I+}-_.i<'][2f+5}-2£]
= (9@ =(1)(3)+ (-1(-2)
=0+3+2
3.b=5
Scalar or Dot Product Ex 24.1 Q2
(i) fiii)
3 and b are prependicular 3 and b are prependicul ar
=ab=0 =zb=1
= (4 +2] +&).[ai -9 +2k) = 0 :(2?+3}+4£)(3?+2}—ﬂ?}=0
=@ 9+ @+ 1(=0 =@ E)+E)E)+ {44 -0
= 4i-18+2=10 =6 +6-41i=0
= 41-16=0 =12-41=10
=41 =16 =-41=-12
16 -1z
=A="" =i=—"
4 -4
=4i=4 =A=3
(i) fiv)
3 and b are prependicular 5 and b are prependicul ar
—ab=0 =ab-=0
= (# +27+&).[s -85 +2k) -0 :(1?+3j+2;?)(?_j+3;?)=n
=+ o)+ (12} -0 =@+ E@Ey+)E) -0
=E5i-18+2=10 = A-3+6=0
= 5i-16=10 = 21+3=0
= Ei=18 = A=-3
15
===

5



Scalar or Dot Product Ex 24.1 Q3

We know that, if 8 is the angle between = and 5, then

coséd = %?
[l
_ B
T 43
B
12
CDSE-'=E
2
8=c05‘1[£]
2
-
3

Angle between Zandb=2

Scalar or Dot Product Ex 24.1 Q4
(3-2B) = [f-3)-2 (-} +2R)
~fi-3)e2i- 4

[+ - )

[5+5}=U—})+L}+2Q
=i-7-j+2k
B [?‘— 27+ 2;?]
N oy,
{5—25} " (3+5)
=[?+}-4£H?-2}+2Q
=[G+ Q-2+ (-4 )

=1-2-#8
=-g

(5-2B). (3+5)- -3



Scalar or Dot Product Ex 24.1 Q5(i)
Let & be the angle between Z and 5, ther
cosd = ﬁ ---
ol

5.5-(-5)(5+4)
~ff-F+oxE)[oxi++R)

=L (O A0

wegeeD
2.b6=-1
A-f-

-5 +0]

- {1 + (-0 + o)
_fivivo
F- &
Bl- +#
=‘D x?+}+£‘
- o)+ () + ()
Ny
B|- £

Put 5x5,‘5| and |B‘ in equation i)

cosé = &_,_'?
FIF|
_ =1
B x2
cosé = _?1
PR—— [ 1] Scalar or Dot Product Ex 24.1 Q5(ji)
2
5 Let & be the angle between two vactor E:E?—Z}—ﬁ.& and 5:4?—}48.&
G=x-=
2 : cosd = ab (1)
T W
3 2

ab=(3-27 -6k)4i-j +8k)

Angle between Zand b= %T =32 44(2){-1)+(—6)8
=12+42-48
=34

2




Scalar or Dot Product Ex 24.1 Q5(iii)

Let the angle between 3 and b be &, then

a. B:[z?-}+2£][4?+4}—2ﬁ?]
=4+ (-1){(4)+ ) [-2)
—8-4-4

3.5=0

|5‘=‘2?—}+2ﬁ?‘
= J2F + -7+ )"

=vyd+1+4

-

Y

H=H+ﬁ-i|
= V(4 4+ (-2)°
=Yl +16 +4
- &
Bl- o
Scalar or Dot Product Ex 24.1 Q5(iv)

Put 2. b, |§| and |5| in equation i} . .
) Let & be the angle between vectar 2 and b, then

3.5

=T a:.h s
cosd |-5||bu| cosé = F||5| ---m
:ECE‘ E B=(2f—3}+§){?‘+}—2ﬁ?)
o590 RLAMELAGLE
& = cos™" {0} - 4
angle between Zandbis % |;_;|= |2|?_3} +E‘

- 2 3 ()

0 v
-
Bl - [+ - 2k|
Bl= (0" + (-2)°
Bl- &
Put 3. b, |_é| and |5| in equation (i},
coséd = %_{5
HEl
_ -3
= T
CDSS=_F34
&= ms'l[%]

Angle between wvectar Zand b = cos”

)



Scalar or Dot Product Ex 24.1 Q5(v)

Let & be the angle between vector 5 and 5, then

ol

o

a.

=

cosg =

o3
!

5B fir2j-R)fi-3 +R)
= [+ -0+ (-1
=1-2-1
3.b=-2
|§|=‘?+2}'—E|
-+ 27+ (-0
B
pif-18
Bl = 0 + 1)+ (1)
Bl- 5
Putz. b, |3, 5| in equation (i,
CDSS:%I§
ElE
” -2
WEE
_ -2
s
_ -2 xu@_
_S\Exﬁ
_g,qfﬁ
T axz
coss=£
3
2] ms'l[ﬁ]
3

B

Angle between vector  and = cos™! [T]

Scalar or Dot Product Ex 24.1 Q6

Component along x-, w- and z-axis are ;,} and & respectively.

Let & be the angle between Zand /.

Fifl

. {?-}'+@E}{I+D.}'+D.E)

) F—}+—J§E‘F+D.}+D.E|

e+ (8
J (=07 + () 07+ (0 + (0

_1+0+0

AL

1
cosdy = )

cosgy =

g =

L] &

Let & be the angle between 2 and }

cosgd, = _%—*E
[P
[f— } +-...EE){D.?+}+DE)
J (=07 + (B) o+ (07 + (0
0O+ 10+ () o)
) Jri+z AT

-1

Let &; be the angle between = and E, then

3k

I

) (?—}+ﬁﬁ?](ﬂ?+0}+ﬁ?}
a1+ () o)+ o7 + (7

@E) D))

) Jri+z A1

COs&s =

- .. - .. 25
So, the angle between vector @ and x-axis is 7 wectar 2 and y-axis is =

-+ P k)
vector & and z-axis is Z






Scalar or Dot Product Ex 24.1 Q7(i)

Let the requird vector be X1+ y} +zk
4ccording to question,

:x?+yj+z.§”f+j—3g)=0

W+ D+ (2)(-3) -0

X+y-3z=0 - -
And,

:x?+y}+zE”f+3}'—2E)=5

P+ v)E) + (2 (-2) =5

¥+3p-2z=5 - -~ ii)
And,

{x?+y}+z.§}{2?+j+4§}=8

FIE@ )+ ()4 =8

Ox +y+4z=18 - — - {iii}

Subtracting {i} from i},
X+3y-2z=5

-3 =10
oo™
Sy +zZ =5 - = = fiv)

Subtracting 2 =[ii} from [iii),
2x +y+4z =8

2X +6y —4z=10
[ I G O G I

-Gy+dz=-2 ---(v)

Subtracting 8xfiv) from [v],

Sk B

18y +8z=40

) "= ()

—21y = -42 el &
2

T

y=2

Put y = 2 in equation {iv],

Zyv+z="5
2f2)+z=5
4+z="5
z=5-4
z=1

Puty =2 and z = 1 in equation [i},
X+y-3z=0
x+[2)-3f1)=0
X+2-3=0
x-1=10
x=1

The required vector = xaﬂ'+yj +zk

The required vectar = ?+2} +E



Scalar or Dot Product Ex 24.1 Q8(i)

Here, 2 and b are unit vectors, then
< -+

5+5|2={;+5]2

- {3 4 () +25.5

=“2+\5|2+2;.5

=(1+ {1y +25. 5

. e
‘a+b| =2+2axh

5+5|2=2+2x|5‘ﬁ0058 [Since 3. 5=|5||5|c058:|

. a2
‘a+b| =2+2x1lxl=xcos8

=2+2c058@
u @D
‘a+b| =2(1+cosd)

- 2 g ) 8
‘a+b| =2[26052§] |:S|nce 1+cos.5'=2c052§]

‘a+b| = 4 cos? E

‘a+b|— 4cos®

‘a+b| 2::05—

2

g 1= =

cos—=—|a+.b|
2 2

Scalar or Dot Product Ex 24.1 Q8(ii)

Here, 3 and & are unit vectors

- Bl 2
B-3 (-8
g +5f (5+5)
) (3 + () -25. 5
(5}2 + :5}2 +23. 5

n2+|b‘2+25.5

B-B (02 +{2)?- 2ff|ff|cose

A ravon e L

F-E‘Z y 1+1—2(:1)(:1}c056'

|;+5‘2 1+1+2{1)[1}0058
=2—2CDSS
2+ 2cos8
_2{1—::056'}
_2{1+c058}
2><sir12E g g
= 2 Since 1—m58=25in2—J1+cos.5'=2c052—]
2xcos® 2 2 s
2
e
— ﬁ2=tan2—
|a+b‘ B
5- 5
tang= = ¢|
2 a+b|




Scalar or Dot Product Ex 24.1 Q9
Let 2 and b are two unit vectors
Then, |§| = |5| =al

and sum of & and & is a unit vector, then
‘5+5|= 1
Taking square of both the sides,
5+ B[ = (2)?
2+5) -1
(3 +[B) +23. B -1
5[ [ +23. 5-1

(1) + (1) +25. 5 =1

2425 =1
53 hisi1=0
25, h=-1
2.5-2 0 ---)
@_42=@_5}
- (3 +[3) -25. 5
=;r+pr_zx; 3

[
- (1) + (97 -2x[1
2
Using equation i)
=1+ 1+E
2

=1+1+1

5.5

Scalar or Dot Product Ex 24.1 Q10
Given that a,8,C are mutually prependicular, so,
a.bh=bh.c=c.3=0
and 3,B and £ are unit vectors, so

- Fl- -

oo mE qmom mE
|ﬁ+.'1+:| —{r‘;~+.‘.'3n+r:j
-r...'-‘ —n T ..12 e - & F
-@‘II +{£:-] +||:_I +83b+2hc+ Bca
St S
[ B +F

-
= e

E—EI_D}-—EI{D}—EI{D]

= () + ()7 + (1) + 0
-+ = =3
|a+'.3+:i -14141

& Wil
|.=i+'.:+-:| =3

BB+ <A






Scalar or Dot Product Ex 24.1 Q11
Here, |§+E| =60
Squaring bath the sides,
‘5+5|2 - {s0)°
[3+5) = (s0)®
{5}2 + {5)2 +23b = 3600
‘5|2+‘B|2+255= 3600 S
MO, |3_5|= 40
Sguaring both the sides,
5 B[ = {any?
_.|2

E +|5|2-235 1600 - --fii)

adding (i} and [ii}),
2|5|2+2|5|2+255—255=36DD—16EID
2[5 + 2(45)” - 5200

Sz
2‘a| = 5200- 4232

2|5|2 - 968
i -2

2
‘5|2 = 484
Bl - o5
|§| -22

Scalar or Dot Product Ex 24.1 Q12

Let @ be the angle between ﬁ+:'h+J:| and [

Then,

Eflflﬂ].il.?]
CO5H = ———
F+3+R[f]

s

R

43

B

Similarly, if & and » are angles that i+ ; + B make with § and B
Then,

cos e - 3
and -':r,f.y-_-\ﬁ

Therefore, IT+_-ii. +8 s equally inclined the three axes,

Scalar or Dot Product Ex 24.1 Q13
We have,
3= 2{ei +35 v k)

b= ;{ai-o}wﬂ}

Cin

5 —;-EE:+2_?—3E!

- o 1f = o 1= i 1
2 L‘l-§-|I=f+3_r+6E]x%-[3J-E-}+¢E]
e .
=E{ﬂ-1a+-_4=c|
Similarlky,

b, c=a.c=0

[T

ab,c are mutually perpendicul ar



Scalar or Dot Product Ex 24.1 Q14
Let (a+2], {a-5)=0
BBl -0
H =
- Bl
et -
Squaring bath the sides.
B - B
Bl - -0
B - -0
(3+3).(3-5)- 0
Thus,
(3+B)(z-5)=0=F|= B

Scalar or Dot Product Ex 24.1 Q15

Given that 3 is perpendicular to b + &

‘é-[lB +2)=0

wBeb +83e2=0
A2T-T+K)e(i+73-2K) +(2
w2 -1-2)+(2-3-1)-0
-%-2=0

h=2

Scalar or Dot Product Ex 24.1 Q16

g
T+nj-3k-T-37+5k

P+ -]+ 2k

(F+ap-m=0

= (6] +A+3)] —BRLI4T+ (-] +2K]1=0

524+ 07-9)-16=0
»37-9+8=0
=n2-1=0

SA= ]

i

+



Scalar or Dot Product Ex 24.1 Q17
According to question Elisparallel toa . So
B =ra
= y(3i+4+5k|

B=8+ 5,
2n1'+}'——lfc=yl3£’+-—1j’+5fn6|+,5: |puﬁ:mg,?ﬁ’aﬂdﬁ |
Bo=(2-3y)i+(1-4y ) j—(4+5¥ |k
Again Eg i pa‘pendiculartoa. 230
Bpa=0
I:l 2-3y |£+|1—4-y lj'—, 445% I;‘C].|3;’+-—1j+_”-f€'I=0
6-9y+4-16y-20-25y=0

=50y =10
1
=
N
s s vastin. 1w s
Br=—=3i+4j+5k|
5
8=+ 5
3-1'+}'—-1f}:—17|3:;'+—1:;r'+ 5f}|+ﬁ2 Ipmmgﬁandﬁ I
3

il 1 E ; -
,5’2=E|131'+9j—15k|

B=-1l

Scalar or Dot Product Ex 24.1 Q18

3i+45+5k )+ 1 (131 49515k
e

Consider =27 +4 j+3kand b =37 +3/ - 64.
Then,
Gob=23+43+3(-6)=6+12-18=0

We now observe that:

=V +4+3 =29
sl
~bh=0

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



Scalar or Dot Product Ex 24.1 Q19

Here,

Bl (f-g7+sE) (4] - 4F)

= 3aﬂ'+2}'+k
B+c=3

5, BJ are represents the sides of a friangle.
5| = )" + (-2 + ()"

N -rryey

N,

B = J)7 +(-3)° + ()"
-Jfi+9+z28
Bl- 5

6= ff2) + () + (-4
- JFri+ie

(1)« (i3] - ()
21+14 = 35
35 = 35

+

2 — 2 —+ (2
el +Fl -

By the pythagorous theorem,

Triangle formed by 3,5,5 iz a right angled triangled.
Scalar or Dot Product Ex 24.1 Q20

Thcghcn\mmnsmc&z3f+2f+3ﬁ 5:—;+2j+i_and6:3f—f
Now,

G+ 20 =(20+2]43k)+ (=0 +2] k)= (2= 2)1 +(2+24) J+(3+ A)k
Ii'{.:.i i /h) 1s perpendicular to ¢, then

(@+2b)-c=0.

::>_[1—/i};+{'_’+3/Z)_,§'+(3+iv}£;_-(3.;+_}]:(J

=6-31+2+24i=0

-A+8=0

Hence, the required value of A is 8.



Scalar or Dot Product Ex 24.1 Q21

Ad=0s-j-2k

§=3?+}+4E

C=5i+7j+k

AB=B-A
=(3?+}'+4.f<“)—(n.?—}—2ﬁ?
=34 ak -0+ ] +2k

AE = 3 +2] +6k

—_— = =

BC=C-8
=(5?+?}+E}—{3?+}+4§}
=S4T k-3 -] -4k

BC=21+6) -3k

l

[ —

-C-7
= (5 +77 + k) - [-] - 2K)

A

o]

=5f+?}++'?+}+2£
AC =5 +8) +3k

Angle between AE and A_C.J

—_—

o g AEAC
[ag|[ac]
(3?‘+2} +5E}(5?+8}' +3E)
S (2 4 (6) o) + () + (3
_ 3)(5) + (2)(=) + (5) (3)
I+ 4+36 25 +64+0
15416 +18
T TReEE
B 40
C Ao Jan ez
cos d = i
an,=
cos d = i
N
1] 1
A = cos {EJ
5
zAa=2
4

angle between BC and BA
cos8 = —ﬁ'ﬁ
B<|p4l

{2?+a}-3§){—3?—2}—5§)

OO A e e
@3]+ (6)(-2)+ (-3} (-5)

NE+36+2.0+ 4436

_-6-12+18
J49./08
cOSB = -18+18

49
-0
49
cosE =0
8 = cos! {o)

=2
2



We know that,
LA+ LB+ LC =1

il szc=2
4

3
2Ty siC=x
4
so=X_31

L 4
LC-‘H_BF

4

ze=2

4
za=%

4
8=

2

Scalar or Dot Product Ex 24.1 Q22
Let & be the angle between the vectorsa and b.

o] i
Ld-bh= -;J--.and & = 60°,

It is given that|dg|= b

we know thatd-b =|al hlcosé.

%: |¢f||cf|ms 60° [[.lsing {t].]
1 a1

=== |f’a'| W
2 3

= n'l =]

Scalar or Dot Product Ex 24.1 Q23

Given

AE = Position wector of & - Position vector of 4

[of - 4] +5k) - [4 - 3] + k]

—i-4j+Sk-4+35-k
AB = -20 - j+ 4k

8C = Position vector of C - Position wvector of 8
(?—}}—{2?—4}+5E}
=i-j-2+4) -5k

- -i+3j -5k

TA = Position vectar of 4 - Position vectar of C

- [4?‘—3}+E]—{?—}']
= 4?—3}+#?—?+}
=W -2 +k

Mow, AE.CA
- {—2?—}+4E}.{3?—2}+E]

(-2)(E) + (-1 (-2) + () (1)

—6+2+4

-6+ 6
0

So, AE is perpendicular to cA
ZA is right angle.

Hence, ABC is aright triangle

(1)



Scalar or Dot Product Ex 24.1 Q24

Given,
A=(12.3)
B=(-10,0)
C=ID:1:2‘l

Position vector of 4 =1+2j+3k

Position veetor of 5 =—i+ D_} +0%

Position vector of C= D?+:r' +2k

AB = Position vectorof B- Position vector of 4
=(—+0j+0k)—(i+2j+3k)

=257
2i—2

-3k

—ar

BC = Position vector of C- Position vector of 3
=(0i+j+2%)—{5i+0f +0k)
=i+j+2k

AC = Position vectorof C- Position vector of 4

Scalar or Dot Product Ex 24.1 Q25

Given
A =1{0,11)
g=[315)
C ={n,3,3)

Position vectar of A = OF + } ik
Pasition vector of 8 = 3 + } + 5k

Position vectar of C = D..?+3} +3k

AE = Position vector of 8 - Position vector of 4
= (3?+}+5£}—[DJ+}+E}
=3+ +5k-j-k

AB = 37 + 4k

BC = Position vector of ¢ - Position vector of &
- (n.?+3}+3ﬁ?)-(3?+}+5£}
BC=3j+3k -3 -j-5k
- -3 +2j -2k

AC = Pasition vector of © — Position vectar of 4

(—3}+3E)—{E+E}

3j+3k- -k
=2j+2k



BC.AC
- [-3?+ 27 - 2;?]{2} +2E]

= (-3})(0)+ (2 (@) + (-2} {+2)
=0+4-4
=0

So, BC and AC is perpendicular

= £C is right angle.
Scalar or Dot Product Ex 24.1 Q26

Projection of {5 +E:] on 2

[E +E] a
i
Ba+cCa

(2) + (-2)" + (1)

[?‘+ 2j —25”2?—2}+ﬁ?)[2?—}+4?{)(2?‘— 2}'+ﬁ?)
) Jhrdal

_ W)+ )+ (2)(E) + 1 -2+ (4 (1)
NG

_2-4-2+4+42+4 4

Projection of {5+5) =2
Scalar or Dot Product Ex 24.1 Q27
3+b= (5?—}—3E)+(?+3}'—5E)

=5 -3k +i+3] -5k
a+b=6+2j -8k —)

5—5=[5?—}—3£)—(?+3}—5E}
=5i-j-3k-7-3]+sk

G-b=d4i—4]+2k - — - i)

now, (3+5).(3-5)

=67+ 2j - k) [47 - 4] + 2K]

= (6] (4] +{2) (-4) + {-2)(2} Scalar or Dot Product Ex 24.1 Q28
=24-8-16 . 3¢
-0 Lt unit vector ghave (31, 32, 33) components,
L. .o G=ai+a,j+ak
So, (a + b) and (a - b) are perpendicular, = a=al ¥y T,

Since gis a unit vectar, (9] =1

Lo : 5 T P . % g -
Also, it is given that gmakes angles— with | 2 weith f, and an acute angle & with k.

& 2

Then, we hawve:

[
Also, cosf@ =2,
o

=g, =¢0s6


admin
Line

admin
Line

admin
Line


Scalar or Dot Product Ex 24.1 Q29
[. 3d ~5b }f i+ Th ]
=3a-2a+3a-Th —5h 2450 -7h
=6d-d+21d-bh—10d-b —35b-b

=6l +11a-b-35b

=6*22 +11*1-35*1
=35-35
=0

Scalar or Dot Product Ex 24.1 Q30(i)
e have,

fx—allx+al=8

2 Ly

2
_‘a'

=8

=[x

:>}_C2—12=8 sin ce |a|=1
g 4
:>|;_cr =8+1
::>|;_c‘2 =0
:>|}_c‘ =3
Scalar or Dot Product Ex 24.1 Q30(ii)
e have,
(x—al|lx+al=12

—d -2
=>|x‘ —‘a| =12

—a 5
=>|x‘ —1*=12 siuce|a‘=l
=l =12+1

— 2
=[x =13

o E| =<F

Now,

al=1

—1 \.'I(rl: +a)t +u3: =]

o 2 2
‘ | ‘| fl]
i [
— | "'5 .+'1 4 I
A2 2

+cos 0=1

oy ] ! +eosB=1

2 4
3 :
= —+cos B=1
4
4 3 1
4 4
1 T
=eosb=—=0="=
2 3
; |
Sl = C0§— = —
i e

Hence, g = T and the companents of g areé =
3 |‘\|I|2

23

1



Scalar or Dot Product Ex 24.1 Q31(i)
Here, [3+5).(a-8)-12
B - -2
(Bl - Ff - 12

o - -2

3|5|2 =12
B - 12
3
B - +
B|=2

5= 2| = 2(2)

Scalar or Dot Product Ex 24.1 Q31(ii)

(a-b)(a-b)=8
= i-d—db+bh-d—b-h=8
= laf -[s[ =8

:b(.g}')-”:— b

= 64

- s

bl =8

=03

= b| |ii
V63

1 22
= h|=—F=
7

Ty 7

. s Bx242 1642
A =8b|= ==
' 3T 347

Scalar or Dot Product Ex 24.1 Q31 iii)
Hereg, {5+5).{5—5) =3

- -

(2l - f - =

-6 -

2

3 -2

w23

B -5

|B|2 -1

B|- 1

- R

- 23

g Ua_aﬁﬂ

[vsing - 2]

[Mngniru{lc of a vector is nnn-nr:gmiw:]

[usn -2



Scalar or Dot Product Ex 24.1 Q32(i)
g_az=pr+pf_zas

= (2 +(e)" - 2(s)

- 4+25-16
|;-}—E5|2 =12
5] -3

Scalar or Dot Product Ex 24.1 Q32(ii)
B-B[ <[ + [ - 235
= (3 + (4 - 2.0)
-0+16-2

‘a—b‘ =23

-8 - v
Scalar or Dot Product Ex 24.1 Q32(iii)

We have

Scalar or Dot Product Ex 24.1 Q33(i)

We have,

H= Ji.‘ﬁ?‘:z and ab=+6

Let & bethe anglebetween ¢ andb . Then
ab

cosf=—
o

Scalar or Dot Product Ex 24.1 Q33(ii)

Let the angle between Zand B is 8, then

cosd = E—;Ei
Bl

1

33

Cosd = —



Scalar or Dot Product Ex 24.1 Q34

Leta=u+w

[T ¥ -y —— )

Such that & is parallel to bandvis perpendicular to b

o, is parallel to &

g S |
pa]

=4

El w )

1(3'+k

=3+ 2K - (i)

Put value of & in equation {.
5?—2}+5E=(31F‘+1E)+J
V=G -27+5k - 34 - Ak
v=(5-32)i+(-2)] +{5- )k

v is perpendicular to &

Then, vh =0
[(5-38)i+(-2)i+(5- )& ] (FT+0xf+F) =0
fs-za)fa)+{-2)fo)+{s- 2){1)=0
15-92+0+6-2=10

20-104=0
-104 = -20
-20
T
i=2

Put 2 in equation {ii)
U= 3+ Ak

Put the value of & in equation i}
-2]+5k =u+v
5?—2}+5£=[5?+2E]+J

V=5 -2]+5k -6/ -2k

v=-i-2j+3k Scalar or Dot Product Ex 24.1 Q35
vectors 2 and b have same magnitude, then

5=(5?+2E)+(-?-2}+3E Bl = | = » (zav)

Let & be the angle between Z and BJ then

— =+

cos & _C:”{
I
c0530°=i
X
B3
2 _X2
ngz =6
2 6
wio L
=
Rationalizing the denominator,
w2 £ x 3
BB
L
3
xZ =2J§






Scalar or Dot Product Ex 24.1 Q36

Let [2i-j+3k) -3+ - - i)

Such that 2 is a wector parallel to wector lzaﬂ'+ 4} - 2!?] and b is a vector

perpendicular to the vector (2.7'+ 4} - 2&'?).

Since, 2is parallel to (2.7'+ 4}'—2}'?)
5=,z(2?+4}-2ﬁ?]

3=24+42) - 24k - i)

Put value of 3 in equation (i},
{2?-}+3£)= (21?+41}-21E}+5
b=2i- j+3k -24 - 41 + 23k
B=f2-2a) +[-1-42)j +[3+22)k

E is a vectar perpendicular to the vector (2?+ 4}' - 2!?}, then
5.{2?+4]—2E]= 0
[(2-22)7 +(-1- 42) ] + (3 +22)K (2 + 47 - 2k) = 0
f2-24)f2)+ (-1- 4z} {4)+ {3 +24){-2)=0
4-42-4-161-6-41=10

-6-243=10
-244 =06

1=--
4
Put A in equation i),
=24 +41] - 22k

A

3--Li541%
2 2

Put the value of 3 in equation (i),

- = -~ 1« - 1+~ e
- j+3k]=|-i-j+Zk|+b
(25 +aF) - [- 273+ 27
o T = T 1".‘ hr 1""
b=2i- 3+ = -k
i— i+ +2a+j 5

_ 43—2}+6E+?+2}—k




Scalar or Dot Product Ex 24.1 Q37
Let [5?-3}-5E}=5+5 -

Such that & is parallel to {;+}++’?] and B is perpendicular to U+}+E}
Since, 3is parallel to (?+j+£}

5=£(?+}+£} ---{i)

Put 2 in equation (i1,
{5?-3}-5E]=(,z?+1}+,1£}+5
B=6i-A-3j-4;]-6k-ak
b=fa-a)i+{-3-2)]+[-6-2)k

b is a vector perpendicular to the vectar [?+}+E}, then
5:?+}+E) =0
[(6-2)7+(-3-2)+(-6-2)E]|[f+]+K)=0
fo-a){1)+{-2-a){1)+({-6-2){1)=0
B-A-3-A-6-2=0

-3-31=10
-3=34

12
3
A=-1

Put value of 2 in (i),
5=—1.(?+}+E}
G=-i-j-k

Using 2 in equation i},
(5?—3}—5;?)={—?—}—E]+5

5=6?+?—3}+}—6E+E

b=7i-2;-5k
Thus,
Vectar§=—f—j—.£ and
E=7i-2j -8k

are required vectors,

Scalar or Dot Product Ex 24.1 Q38

Here, ‘3+5) is orthogonal to {5—5)

Then, (3+B).[3-B)=0

|2 2

B =[5 =0

W~ O} - o e Gy} o
(25 + 1+ 49) - [1+1+12) =0
75— {2 + 12] =0

75-2-1%=0
-2 =73

A=472



Scalar or Dot Product Ex 24.1 Q39

It is given thatG-G=0anda-b =0.

MNow,
d-a=0=ld =0=|d=0

o is a zero vector,
Hence, vector b satisfying @-4 = 0 can be any wector

Scalar or Dot Product Ex 24.1 Q40

Given that& is perpendicular to bath 5 and 5, sa,

Z.c=0andb.c=0

T O, 5 .:'5+5)

=C.3+c.b
=0+0
=0

Lo}

iz perpendicular to [5+5}

] s
o O !'j;’___‘
& i U
oy T

o

Oy

is perpendicular to [5— B}

Scalar or Dot Product Ex 24.1 Q41

Here |3| =3, |B| =h

[Since |3| = 3, |B| = b:|

1 1 2ah
B B2 - ah?
_ b%+ 2% - 23b
) 3%h®

|;'.:|2 + |E-r|2 -23h
) 3°h%
E-Sf
= a%h*

5 md
_|a-b
5]
= RHS

Hence proved

o L2 4 a2
El fa} a-bh
P B e

vl
I



Scalar or Dot Product Ex 24.1 Q42
Given that

3,b,c are three non-coplanar vectors such that

—

da=db=dc=0

Given that
da=10

= d perpendicular to 2

or =0 ---i)
db=0

= d is perpendicularto b or @ =0 - — i)
de=0

= dis perpendicularto & or @ =0 - — - {iii)

From (i), i}, (i}, we get
dis perpendicular to 3,b,Cord =0, but 3 can not be perpendicular to 3,b

L I,
and ¢ because 3,b,c are three non-coplanar vectors, so

d=0
Scalar or Dot Product Ex 24.1 Q43
Given that
2is perpendicular to £andc
It means,
ab=0 and ac=0 ———{i}

Letr be some vector in the plane of b and ¢
Then, r,b,c are coplanar

We know that,
Three wectors are coplanar if one of them is expressible as linear combination
of other two vectars,

Let r=xb+yc
where »x and y are same scalar

ra= [XB +y5) e [Taking dot product with 2 on both the Sid8:|
Fa=xba+yca
=x.0+y.0 [USing {I]]
ra=0+0
Fa=1o
5o, Fis perpendicular to a

Thus,

3is perpendicular to every vector in the plane of b and ¢

Scalar or Dot Product Ex 24.1 Q44

We have,
+b+c=10
+C

L wi
Lo

Squaring both the sides.
(&) - (3
B[ +F[ +282-
252 = 3 - o[ - Ef

Fleose = " - I - F

2[p i

[Since br = |5||E|CDS 9}
f - |§|2F— il

zp

Ccos& =




Scalar or Dot Product Ex 24.1 Q45

Here, u+v+w=1>_

Sguaring both the sides,
[J+ v ;:]2 = [0]2
B+ [ + o[ +205 + 2w + 29 = 0
(3 + (47 + (5 + 2(F0 + B0 + 0} - 0

e e Scalar or Dot Product Ex 24.1 Q46
94+ 16 +25+2[uv+vw+wu} =0

Given
2{JJ+JE+EJ}=—5|:| 3=x%s2j-2k
e e ep Eoi-j+k
UV VW WL s - P,
2 c=x3+5]- a4k
BV VW WL = -25 Let @ be the angle between = and 5, then

ab = |a| |b|005.9

cos8 = f{
Il
) {x2f+2}—2.§”.7—}+ﬁ?}
g+ @ + (2 P - (a7
) b 0+ (2 -1+ -2)()
VL RPNV e
_x%_z-2
) 48 +X2J§
x3-4
cosd = Jﬁ T

Since & is an acute angle, so
cosé =0
;{2—_4> 0
-\5-\}8 +x¥
x%-4>0
x2 > 4

= X€-2 or x>2 ---{i)

4gain, let ¢ be the angle between b and ¢,

b

CDSﬁ: il

ElF

- (-5 +R) 45 - %)

\{{1)2+{—1)2+(1)2 J{X2)2+(5}2+(_4]2

cos ¢ = $ {Xz) +[-1){5) +{1) -4
Bt +25+16

cosd = x*-5-4

BbPea
CDSﬁ:

xe-0
\5 u'xz + 41
Since ¢ is an obtuse angle, so

cosgd <0
2

L{D
\E-\Jx2+41
x%-9<0

x% <0

= x> -3 and x <3 - - - ii)

Frorn
“3sxc-2and2<x <3

xef-3,-2)u(z,3)



Scalar or Dot Product Ex 24.1 Q47
Here, 2 and b are mutually perpenducular, then
ab-=0
(3?+x}—£)(2?+}+y§}=ﬂ
EBE+ W+ -1y} -0
G+x-v =0
¥-¥=_g ---{0)

Alzo, 2 and & have equal magnitude,
- P
Yl )+ (1) = )+ (1 ()
S+x?4+l=d+41+y7
x%+10= 5y2
x2-y?=5-10

xz—yz =-5

(x+¥){x-y)=-5

{x+v)(-6)=-5 [USing [I)]
-6x - By = =5

- [Bx +By]=-5

Bx + Gy = & ---1ii)

: ’ o Scalar or Dot Product Ex 24.1 Q48
Solving (i) and i},

Bx +ay=>5 Given
Bx - By = -36 [{i)=8] 3 and b are unit vectors
12¥  =-31 Then, [3]=[B|= 1
e Bei]- 5
12

Put value of x in equation (i, Squaring both the sides,

X=-y=-6 |5+5|2={£)2
8y & +[B[ +235 - 3
1z
s 0 1+1+235=3
112 2+235 =3
-72+31 -
-y = = 25.:.:2:3—2
41 2ab =1
T 351
E

Maw, {23— 55}.{35 +B)
= 2235+ 23bh-5h.33-5Bb
2 R . 2
=5 {a} +225 - 1535 - S{b)
- o[ - 1335 - 5[

-6{1)°- 13{%} - 51

{25—55}.{3§+B)=—12_1



Scalar or Dot Product Ex 24.1 Q49

la+bl° =6l

.~ d+2bisperpendicularto 3.

Let [3+8).(3-B)-0
ERGIRE
e
- Fl

et -

Squaring both the sides,
A -Ff
- -0
G -fB) -0
{;-'+B] .{5—5} =0

Thus,

(3+85){a-B) - 0= || - P



Ex 24.2

Scalar or Dot Product Ex 24.2 Q1

Let & 3 and b be the position wector of the ©, & and B.

P and Q are points of trisection of AB.

Position vector of point P = 25 +b

a+2b
3
+ 28 + b-35 204+ 0B
3 3 3
i+ 2b a+2b-30  OA+20B
3 3 3

Position vector of point Q =

Z 2
P 4+ OCF - [zom OB] . [om 205]

3 3
S{0A® + OB) + 8(0A)[0B)oos90°
=
- gABZ..........[-.- OA% + OB* = AB* and cos90° = O]

Scalar or Dot Product Ex 24.2 Q2

Let OACE be a quadrilateral such that its diagonal bisect each cther at right angles,

We know that if the diagonals of a quadrilateral bisect each other then its a parallelogram.
o OACB is a parallelogram.

=04 =BC and OB = AC.

Taking © as origin let & and b be the peosition vector of the & and B,

AB and OC be the diagonals of quadrilateral which bisect each other at right angles,
LOCeABE=0
= (a+E)s (5-3)=0
-2 -2
=F[ -4
= 0B =0A
Simillarly we can show that
04 =0B =BC =CA
Hence OACE iz a rhombus,



Scalar or Dot Product Ex 24.2 Q3

B

QO F

Let OAC be a right triangle, right angled at O.
Taking © as origin let 3 and b be the position vector of the O& and OB,

04 is perpendicular to OB
S OA «DB =0
Beb =0

RE' - (6-8) - (8 +(6) - 285 =(&f +[E) -0- (GA) + (0B

Let OAC be a right triangle, right angled at O.

Hence proved.

Scalar or Dot Product Ex 24.2 Q4
C

[=g]

Taking O as origin let @ and b be the position vector of the O& and OB.

04 is perpendicular to OB

Hence proved,



Scalar or Dot Product Ex 24.2 Q5

D

ABCD be a rectangle.
Let P, @, R and S be the midpcints of the sides AB, BC, CD and DA respectvely,
Mo

5@=5B‘+B_@=é(;&_é+5_é)=éié ......... (0

= == .m= 1l == .
SR=SD+DR=§|:;1\D+DC)=§;1\C ......... (if]
From (i) and [ii), we have

FQ = SE i.e. sides PQ and SR are equal and parallel,
. PQRS is a parallel ogram.

From [iii) and [iv) we get,

(PQY = [PQT i. e PQ=PS
= The adjacent sides of PQRS are equal.
. PQRS is a rhombus,

Scalar or Dot Product Ex 24.2 Q6

Let OABC be a rhombus, whose diagonals OB and AC intersect at point D,
Let O be the crigin,

Let the position vector of A and C be 2 and C respectvely then,

DA - gand OC==¢C

CBE-0A+ABE-0A+ OC=a + 6............[-.-EB=O_CJ
Position wvector of mid-point of OB = %(5 + E:l
Position wvector of mid-point of &% = é(_é + E)

. Midpoints of OB and AC coincide,
.. Diagonal OB and AC bisect each other,

OBeAC= (5 + C)o(c-3)= (C+a)e (c-2)= [ - ][ -DC-DAR -0
[ OC and OA are sides of the rhombus]
=08 L AC



Scalar or Dot Product Ex 24.2 Q7

Let ABCD be a rectangle.
Take A as origin,

Let position vectors of point B, D be & and b respectively,
By parallelogram law,

ACl=a+bandBD=2a-b
A5 ABCD is a rectangle, AB L AD

Mow, diagonals AC and BD are perpendicular iff ACs BD =0
=(a+b)fa-b)=0

= (& - (6] -0

— 2 —_—d
= ‘AB| = |AD|
= |2B| = |2D)|

Hence ABCD is a square,

Scalar or Dot Product Ex 24.2 Q8

A

|

|

I

I

I

I

i

B['IE'] |:)| 3

Take A as origin, let the position vectors of B and C are b and 2 respectively,
Position vector of O = b + E,EB_=B and AC =2
5D ;— ¢ _5_b J2r =

Consider,2 (AD* + CD?)

e 2]

B

Hence proved.



Scalar or Dot Product Ex 24.2 Q9

A
|
|
I
|
|
I
I
I
P |
Take A as origin, let the position vectors of B and C are b and 2 respectively,
Position wvector of D = b + C AB-band AC =&
— b+2% = b+2
AD = -0=
2 2

AD is perpendicular to BC
= ADeBC =0

:[5;5}(6-5)4}

:>(5 +a)-(a-5)=o

= - \Es|z
=18 = |B‘
= AC=AB

Hence AABC is an isoscales triangle.
Scalar or Dot Product Ex 24.2 Q10

D [ d | C [ P |

A(a) B(b)

Take O as origin, let the position vectors of &, B C and D are g, b, & and d respectively.

Position vector of P = 2 ;— €
Position vector of Q = a ; d

LHS = AB® + BC? + CD° + DA?

—(B-a) +(E-BY+(3-Tf +(3-3)

- 2[ ()" + (6)"+ (8 +(d)" - #B coss, - Bicoss, - dcose, - Cacose, |
RHS = AC* + BD? + 4P0F

N N S d+d a+za)
=(c—a)+(d—b)+4[62 _62‘3]

= 2[(5)3 + (B)Z + I:E)Z + (a)a -&cose, -bocose, - docose, - caoos 84}
=LHS

Hence proved.
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