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Ex 24.1



Scalar or Dot Product Ex 24.1 Q1

(i o
. &
- {?—2}+E]; (4?— 43 +?E)
=(@H+2). C9+-(00)
=44+E4+7
=19
2.b5=19
(i)
2.5 = (j+2£]_(2?+;)
= (E}:?+}+EE)(2?+D:<}+E)
= (O) (@ +(1)(0)+(2) (1)
=0+0+2
3. bul
fiii)
3.5 = (} —.E)-. (2f+3}’—2?€]
- (E >:?+}—_.‘r<') (2?+E}’—2E)
=@+ +E062)
=0+34+2
3.b=5
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()

=z and b are prependicular

=ab=0
:(AF+2}+E).(4§'—9}+2E)=D
= 4+ @9+ (1) -0
= 4i-18+2=0

= 4i-16=10
= 44 = 16

(i)

z and b are prependicular

=zb=10
:>(A?+2}+E).(5?—9}+2E)=D
= (s} +{2) (-9} +(1)(2) =0
=5 -18+2=0

= 52-16=0

=52 =16

16
=4=—
5

(i}

2 and b are prependicul ar
=ab=0
:(2?+3}+4E)[3?+2}—AE)= 0

= @) E)+ (32} + (4} (-4} = O

=O+6-44=0

= 12-44i =10
= 41 = -12
:;j,:ﬂ
= A=

(iv)

g and b are prependicular

=ab=0
:(1?+3}+2£?)(?-}+3E)=D
= A+ A+ (2= =0
= iA-3+6=0

= A+3=0

=4 =-3
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We know that, if & is the angle between 2 and 5, then

cosg = a:?
E
__6
4x3
_ 6
12
cos@ = —
2
8 =cos! [1]
2
-
3
Angle between 2andb = %

Scalar or Dot Product Ex 24.1 Q4
(5-2B)= (?-})—2(-}+2§)
=(f—}')+2} - 4k
=(?‘+}’-4E]

(345) = fi-3)+{-] +2k)
= jjusk
= [7-2] +2K)

Now,
(5—25).‘3+5)
=(?+} - 4&2)(?-2}@5)

=W+ -2} + (-4 )
=1-2-8
=-9

(3-25), (3+5)--3

Scalar or Dot Product Ex 24.1 Q5(i)



Let & be the angle between 2 and E, ther
c059=£ - - - i}
<l
5.E=(?-j)(}+x?)
=(?—j+DxE)(Dx?+}+E)

= (o) =) {0 (01

=0-1+0

3. b=-1
5=} - 3]

-~ +oxé]

- 1)+ (1" + (0)°
N
|- [ +4]

=|III x.?+:;'?+.f?|

= JoY + (1) + (1)
B|- &

Put5x5,|3| and |5| in equation {i)

a.b
cosd =

Angle between 3and b= 2?’?
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Let & be the angle between two vactor @ =31 — 27 — 6k and 3=4i— j+8k

cosf = ——---(1)

llef

ab=(3-2f -6k} 4i—} +8%)
=3%4+(2)(-1)+(-6)8
=12+2 48

£

[a]= 3 +(=2)" +{-6)
-3

[B|=Je +(-1)+8°
-

=0

Putting value of |<_z|:|5| and @ in equation (1)

63

a3

F=co% | — |
63 )

=122 66°
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Let the angle between 2 and b be &, then

|:|:|5-5'=a'b -—-{i)

_.‘| |

5.E=(2?-}+EEN4?+4}-EE)

=2} (#) + (1) {4+ (2 {-2)
srgia g
3.b=0

Ty
=1

F|=F?-}+EE

- )"+ ()" + o)
- %

5| = 2

ﬁ=H+ﬁ-ﬂ|

- (4 (4 + (2)°
- 8

|- 6

Puta. b, |§| and |E| in equation (i)
b

cos8 = ‘a_,'_,
| E|
_ ]
© 3x6
_ o
BET)

cosd =0

5'=|:|:|5'1[EI]

Angle between zandb is %

Scalar or Dot Product Ex 24.1 Q5(iv)



Let & be the angle between vector 2 and B, then
3. h :
E ol

=] 5=(2?—3}+E)(?+}—2ﬁ?)
- (2)(1)+ (-3 (1) + (1) (-2)
=2-32-2

b =-3

cosgd =

=

4

|3|=|2?-3}+E|

- J2 + (-3 + (-1

Ny
fi-f+i-5
Bl = (% + (17 + (-2)°
pl- e
Put 3. b, |§| and |E| in equation (i),
cosd = %?
1P|
_ -3
ST
CDSS:%

Angle between wectar 2 and b = cos! [_FB‘P]
Scalar or Dot Product Ex 24.1 Q5(v)



Let & be the angle between vector 2 and E, then
5..' 2 ---fi}
P
o E=(?+2}-E)(?-}+E)

= () + {20+ (-9

cosg =

=1

]
3.b=-2
|3|=|?+2}-E|
- {07+ @7+ (-
sfivas
NG

Pl-f-3+

Bl J{)? + 1) + o)
=y T

|E|=J3_

Put 3. B, |;-}| |5| in equation (i,

coséd = %?
B
-2
BB
5o
i)
_ -2 xu'[2_
ENAN S
242
T 3x2
I:I:IS-9=£
3
G =ops [ﬁ]
3

- — —.J=
Angle between vector 2 and b = cos~! [TJ—]
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Component along x-, w- and z-axis are .'n',} and k respectively.

Let 8, be the angle between 3 and /.

=N
COSE) = ——

FIf]
(;—}+\Eﬁ?) (?+D.}+D.E)
F—}+¢§E|F+D.E+D.E|
B+
Ja + (07 () 07+ (o (o
_1+0+0

T

1
Ccosdy = )

8, =

| =

Let & be the angle between 2 and }

Cosdy = _%;:i
EIp]
) (?—}+~..EE)(DF+}+D!?)
J0 + ()7 + () o) + (07 + (o)

[0+ (1) (1) + [v2) (0)
B flr1+2 1




Let & he the angle between 3 and k, then

Wl
=)

COsf; =

IR
i ( _}+u'f_.f<)(|:|.'+|:|_}+.f<)
Ja+ (1 + (B) o)+ (o + (7

W)+ 1) (o) + [VE) ()
B Jirl+2 AT

]

-+ .. & - .. 2x
So, the angle between vector 2 and x-axis is 3 vector 2 and y-axis is EX

-+ R
vector @ and z-axis is E
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Let the requird vector be X1+ y} +zk
According to question,

(X.?+y}+z.f?)(.?+}—3.f?)=lj

() + () (1) +(2)(-3) = 0

X+y-3z=10 ---{i)
And,

(X?+y}+zﬁ?)(?+3j—2ﬁ?)=5

D+ E) +(2)(-2) = 5

N+3vy-2z="5
And,

(X?+y}+zﬁ?)(2?+:}?+4ﬁ?)=8

R (2t ne

2x +¥+4z=18

Subtracting (i} from (i},
¥+3y-27=5

-3
oo
2y +2 =5 - - —fiv)

Subtracting 2 =i} fram (i),
Zx +¥+4z =8

2 x +By —4z=
S
-Gy +8z=-2 ---{v]

10
)

Subtracting &= (iv) from [v],

-Ev+8z=-2

18y +8z=40

Gl B e

-2y =-42 e
42
S -21

¥=2

Puty =2 in equation (iv),

- - - {iii)



2y +z="5
2fe)+z=5
4+z=5
z=5-4
z=1

Puty =2 and z =1 in equation (i},
N+y¥-3z=0
x+f2)-3f1)=0
x¥+2-3=0
x-1=10
x=1

The required vectar = *1+ y} +zk

The required vector = i +2} +i
Scalar or Dot Product Ex 24.1 Q8(i)
Here, 3 and b are unit vectors, then
Bl-8]-»
5+ 5[ = (5+5)
{3 +[B) +23. B
[ +[f[ +25.5
= (0% + (1) +23. b

o il pra—
|a+b| =2+2a=xb

|§+5|2=2+2x|5|ﬁ|:058 [Sir'u:e 3. b= |§||5||:DSS]

- a2
|a+b| =2+2x1l=x1xcosd

=2+ 2Z2cosd
w i
|a+b| =21+ cos8)

- =2 g : g
|a+b| =2[2|:052§] [SmCE 1+|:|:|5-5'=2|:|:|52§}

. 2
|a+b| = 4:::::522

|5+E|= 1lIﬁ*H:::uSZg

|§'+E|=2EDSE
2
g 11 =

|:|:|5—=—|a+.b|
2 2

Scalar or Dot Product Ex 24.1 Q8(ii)



Here, 3 and & are unit vectors
-
-5 o5
G+ (a+B)

2 2 -

E-B[ (1) +(1)- 2[5|p|cose

R el e

|5—5|2 ~ 1+1—2[1][1]|:|:|5-5'

- 2
|a+b| 1+1+2[1][1]|:|:|5-5'
_2-2cos8
2+ 2cns &
2[1—::::15-5']
_2[1+|:|:|5-5']
ExSiHZE g g
= Since 1-cos& = 25in2§, 1+cosé = 2 cos? 5}
2% cos® 2
2
p-if
=tan2§
P 5
|a+b|
7 |5-E|
tan — = ——=
2 |a+b|

Scalar or Dot Product Ex 24.1 Q9



Let  and & are twa unit vectars

Then, |§|=|5|= 1

and sum of 3 and & is a unit vector, then
|§+H=1

Taking square of both the sides,
5+ 5[ = (7
(3+5) =1

() (b) Fadahimtl

[t}

- (3 +(B) - 25.
o+ Bf -2 xa.
- (1% + () _zx|-2_1]

lUsing equation {i)

[t}

=1+1+E
2
=14+1+1
v
P—b|=3
|§.~-E|=.j§

Scalar or Dot Product Ex 24.1 Q10



Given that a,b,c are mutually prependicular, so,

a.bh=b-c=c.a=0
and 2,6 and © are unit vectors, so

1=l - F

-1

[ 0w,
— — -|-|2

£ giE o
|a+b+c =(a+b+c)

B ) P Y Y R 2 R e

-2 -+ -+
=[S

= (F+ ()" + (1) + 0

2+2[D]+2[D]+2[D]

L ooan o
F+b+c|=1+1+1
e Fo Ydio
F+b+c =g
G+E+2- B

Scalar or Dot Product Ex 24.1 Q11



Here, |§+E|= a0

Squaring both the sides,
|;-.-'+.EI|2 - {s0)°
[3+8) - (50)°
(5)2 + (5)2 +2ab = 3600

|3|2+|E|2+235= 3600
Mow, |3_E|=4D

Squaring both the sides,
5- B[ - (a0)?

|;-F|2 4 |5|2 _23b = 1600

adding i} and (i},

—— i)

=== ()

— 2 -2 [y Sy
2|a| +2|b‘ +23b-23b=723600-1600

2 |;-§|2 +2{46)* = 5200

2
2|a| - 5200 - 4232

2|;-F|2 - 968
i - 222

5
|E-F|2 - 484
5 = a5 4
|§| - 22

Scalar or Dot Product Ex 24.1 Q12



Let & be the angle between ?+j+.ﬂ and {
Then,

Similarly, if @ and p are angles that ?+E+E m ake with :;; and £
Then,

cose = o3

and CDS}"='\E

Therefare, ?+j+ﬂ is equally inclined the three axes.

Scalar or Dot Product Ex 24.1 Q13



We have,
3= 22 +3j +R)
b= ;{3?—6}+2E)
¢ = %(6?+2}—3E)
Then,
3 B=%(2F+3}+6E)x%(3?—6}+2ﬂ)

=i(6-18+12)=0
49

Similarly,

a,b,c are mutually perpendicular

Scalar or Dot Product Ex 24.1 Q14

Let [3+B),(§-B)= 0

e o5
B -l -

o Bl-F

Squaring both the sides.
2 g2

-H
B
- o

(3+5).[5-B) -0

=

=0

Thus,
[3+5),[3-5) =0& |3

-l



Scalar or Dot Product Ex 24.1 Q15
fa=27-T+kb=7T+3-2kandz=T+73]-k
find A
Given that 3 is perpendicular to b + 2
a-[15+a)=o
AGeb +EeC=0
A2T-T+Ke(T+73-2k) +(27-7+K)s(T+37-k
W2 -1-2)+(2-3-1)=0
—-h-2=10
o=

Scalar or Dot Product Ex 24.1 Q16

T+nj-3kandg =i +3]-5k

= 5T+ Aj—3k—1-3]+5k
=47+ -3 +2k

(ﬁ+q}-(ﬁ—ﬁ}:0A ~ L
=61+ +3)] —8kL[41 +(A—3)]+2k] =0
=24+ -9)-16=0

=a3-9+8=0

sa%-1=0

SA= £
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According to question #_9115 parallel toer. So
B =ya
=y(31+4+5k|

£=5+8
l;'+j'—4fc= ;V|31:'+ 4}'+ FI}|+E

| putting 8 and Fl |

B,=(2-3y ) i+(1-4y | j—(4+5¥ k

Again Eg 13 pa‘pendimlartog. 20

B,a=0

[|l—3y i+ (1=4y )= (4257 ,;’C].|3£'+4j+5£|={}
6-0p+4-16y—20-25y=0

Vs =—i|3i‘+4j‘+i£|
e}
F=a+5
di4 jodk=—1(3i+a7+5k |+ 5
J

ot 1 * ﬁ i
ﬁ2=2|131'+9j—15k|
1

;_9=—T|3§'+4j'+5£|+%|131-'+!~}j'—15£|
5 5

Scalar or Dot Product Ex 24.1 Q18
Consider a = 2::—4_}'4:—3."; and b = 3.F+3_;—{‘s.f;.
Then,
&Ew’.v_=2.3+4.3+3{—6}=6—:12—H§={}

We now observe that:

d|=v2" + 4 +3 =29

a0
J3 3+ (6] =54

h=0

5=

~50y =10

| prating ;_9 and E |

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

Scalar or Dot Product Ex 24.1 Q19



Here,

B (-3 +5k)fg ] - )

3,b,C

3| = (a) + (2% + (1)
- JFrart

=4

are represents the sides of a triangle.

B = f(1)° + (-3)° + (5)°
Bl- 38

- \([2]2 1)+ (-4
_Jarivie
- Bt

(1) + (Vi3] - (e
21+14 = 35
35 = 35

-+

2 — |2 — |2
q [ -

By the pythagorous theorem,

Triangle formed by 3,5,5 is aright angled triangled.

Scalar or Dot Product Ex 24.1 Q20

The given vectors are d =2/ + 2/ + 3k, bo=—i+ 2+ k. and & =37 + ;.
Now,

G+ 2b=(20+2]+3k)+ A~ +2] +k)=(2-2)i +(2+22) j +(3+ )k
It {.:J i /h} 15 perpendicular to ¢, then

(@+2b)-c=0

:>_{1— /:};+{1+2/:}_j'+{3+/l}f:'_-{3;+_;'_}={3

(2= 2)34 (24 24) 14 (34 2)0=0

= 6-34+2+24i=10

Hence, the required value of 4 is B,

Scalar or Dot Product Ex 24.1 Q21



A=04-j-2k

§=3.'ﬂ'+}+4.£

E=5?+?j+.f?

AB - E-A
=(3?+}+4ﬁ?)-(u.?-}-2ﬁ?)
=3?+}+4E—D.?+j+2.f?

AE =3 +2] +6k

—

EC=C-E&
=(5?+?}+E)—(3?+}+4§)
=G+ T 4+ k-3 -4k

BC=2i+6] -3k

AC=C - A
- (5?‘+?}+E)-(-}-EE)
=5?+?j+ﬁ?+}+2ﬁ?
AC = 5 +8] +3k

Angle between A8 and ﬁ,
cos 4 = E
78] [Ac]

(3?+2}+5E)(5?+a}+3ﬁ?)

JEF + (2 +(6) 5) + (8) + (3)°
@+ () +(8))
JI+4+36 2546440
_15+16+18
RN
49

A0 4T 2

|:|:|5a*fl=i

4042




angle between &C and BA
COS 8 = —E'ﬁ
B<|p|
(2?+ﬁj—3r?] [—3?‘—2}— ﬁE}

J&)7+(6) +(-3)7 (-3 + {-2) + (-6)°
_(2)(-3)+(6)(-2) + (-3) {-6)
J4+36+9.0+ 4436
_-6-12+18
T Jaoes
=18 +18
40
]
40
cosE =0
g = cos! [III]

CoOsE =

T

LB = —
2

We know that,
LA+ LB+ LC =g

Zilszc=x
4 2

3{+zc:;r
éc_sr_BJr

1 4
ﬁc_4x-3x
zc=2

4
za=1

4
s8=2

2
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Let & be the angle between the vectorsa and h.

It is given that d|= h|_ id-h= -F-J--_and 8 = 607,

Wwe know that - b =l f;|um;ﬂ.

. —=|d||e|cos 61" Using t}"
>=lald [Using (1)]
] o
:"r—=|{4'| o —
2 2
=l =1
= |a]=|b|=1

Scalar or Dot Product Ex 24.1 Q23

Given

AE = Position vectar of & — Position vectar of 4

(2?-4}+5£)-(4$-3}+E)

-4 +5k -4 +3] -k

AE = —21 - ] + 4k

EC = Position vectar of © - Position wvector of 8

(?‘-})-(2?-4}+5ﬁ?)

=i -j-2+4] -5k
= -/ +3j-5k

a = Position vector of 4 - Position vector of ©
(4?-3} +E) -(?-})

4/ —3} k=i +j

W -27+k

I 0w, E.Eﬁ

- (-2?-} +4E).(3?- 2}+E)
-2) B+ (-1 (-2)+ (9(2)
-B+2+4

-0+ 6
]

So, AE is perpendicular to cA
Z4 is right angle.

Hence, ABC is aright triangle



Scalar or Dot Product Ex 24.1 Q24

Given,
A=(1235)
B ={-10,0)
C={012)

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

Position vector of B =—i+ I}_} +0k

Position vector of C=0i+j+2k

AF = Position vectorof B- Position vector of 4

== +07 +0k)—{i+2j+3k)

=N

=—2i-2j-3
BC = Position vectorof C- Position vector of &
=0+ j+2k)—(Si+0j+0k)

=i+ j+2k

AC = Position vectorof C- Position vector of 4

Scalar or Dot Product Ex 24.1 Q25



Given

A=o[0;71;:1)
8.=(315)
a8 e

Pasition vector of 4 = O + } +k
Position vectar of 8 = 3 + } +5k

Paosition vector of C = D.?+3j +3k

AE = Position vector of 8 - Position vector af A

(3?+}+EE)—(D.?+E+E)

3?+}+5ﬁ?—j—k

AB = 3 + 4k

EC = Position vectar of © - Position wvector of 8

(D.?+3}+3ﬁ?)-(3?+}+5ﬁ?)

e

BC =33+3k -9/ jusk
sugpgn] eok

B

AC = Position vector of & — Position vector of 4
(—3}+BE)—(E+E)

37 ¥aks e

27 + 2k

EC.AC

= (-3?+ 27 - 2?5)(2} +2E)
(-3){0) + (2} (2) + {-2) (+2)
0+4-4

0

So, EC and AC is perpendicular

= ZC is right angle.
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Projection of (5 +E‘) on a
(B+8)3
g
_ B3+d3
Jey + (-2 + (o

(?‘+2}-25)(2?-2}+E)(2?-}+4E)(2?‘-2}+E)

a4+
_ B +E) 2+ 2+ (=) )+ FY-2) + (4 (1)
Ja
2-4-2+4+2+ 4
B 3
12-6 6
3 3

Projection of {E+E‘) =z
Scalar or Dot Product Ex 24.1 Q27

5+E=(5?-j-3ﬁ?)+(?+3j-5ﬁ?)
=Ci-7-3k+/+3] -5k
a+b=6/+2) -8k m—_—

2-b-= (5?—}—35)—(?+3}—5ﬁ?)
=Ci-j-3k-/-3]+5k
a-b=di-4)+2k - — - {ii)
Now, [3+8).(3-B)
- {67 + 27 - ak).[4 - 4] + 2K

=6} {4) +(2) (-4 + (-8)(2)

=24-828-16
=0
So, (5+5) and (5 - 5) are perpendicular.

Scalar or Dot Product Ex 24.1 Q28



Let unit vector g have {31, 32, 33) components,
= d=ai+a,j+ak
Since gis a unit vectar, E”|; X

sy g = : - T % sgran
Also, it is given that gmakes angIEEE with ;'?E-.mth 4, and an acute angle & with k.

Then, we have:

T
COE— =77
4 ld|
I
G [la|=1]
HI_
CO8— = 5
a
1
iy el [ldl=1]
Also, cos@ =,
al
=> 2, = C0SH
MNow,
Ea|:1

3 2 z
=aja +a” =1

R B
4
::rcc:-slil:—ﬂﬁ'i:E
2 3

1

a, =cos—=—

i 2

1 1 1
Hence, g__ and the components of aare[ = ""J.
1 -2 2

‘.':n
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(3055 )-(23+75)

=3g-2ad+3a-Th=5h-2a-5h-Th

=6d-a+21d-b~10d-bh —35b-b

= 6laf +11d-6 ~35[5[

=6*2% +11*1-35*1

=35-35

=0
Scalar or Dot Product Ex 24.1 Q30(i)
Wehave,

|lx—allx+al=8

— 2 —d
=iy —‘a‘ =8

2
2 .
= x| —1" =8 Slllﬁ‘é“a‘=1

—d

= x| =8+1
—d

= x| =9

= |x| =3

Scalar or Dot Product Ex 24.1 Q30(ii)
Wehave,

lx—allx+al=12
2 —d

= |x —‘a‘ =12
2 5 . ek

= x| —-1"=12 Slllﬁ‘é“a‘=l
2

= x| =12+1

= x| =13

= x| =13

Scalar or Dot Product Ex 24.1 Q31(j)




Here, (5+5) .(5— 5) =1z
B[ -l =22
) -BF - [usng - 2]
Bl - P - 12
— |2
3|.b| =12
B - 12
3
— |2
|b| -4

Bl- 2

Scalar or Dot Product Ex 24.1 Q31 (i)

[5-5),[a—£]=3
= G-d—db+bh-d—h-b=8

:~.~|a|3—|5|3=s

= (s}p]) ol = [lal =85
= 64|5|2 —|f5|2 -3
:}63|E|2 i

::~|E : =%

= |5 = % [Magnitude of a vector is non-negative

o 22
ﬁlb —E

8§x2V2 _16v2
W7 3T

\a| =8| =

Scalar or Dot Product Ex 24.1 Q31 jii)



Here, (5+5).(5—5) =3
EINCIEE
SEINEE [using - 2]
+Bf - -

3EF=3

Scalar or Dot Product Ex 24.1 Q32(i)
G-B[ <[ +[ -233

- (2)" +(5)" - 2(e)

- 44+25- 16
‘5-E|2 =13
5] -

Scalar or Dot Product Ex 24.1 Q32(ii)
B-2[ - [ +p[ - 233
-3+ ()" - 2.0
=89+16-2

|;—,.'_5|2 - 23
5] -

Scalar or Dot Product Ex 24.1 Q32(jii)

We have

Scalar or Dot Product Ex 24.1 Q33(i)



Wehave,
3= Bl=2 and 356
Let & bethe angle between o andb . Then

ab

cosF=

Scalar or Dot Product Ex 24.1 Q33(ii)

Let the angle between 2 and b is 8, then

3b
COSE = ——
Pl
1
33
Ccosg = —

1
& =cos! [—]
9

Scalar or Dot Product Ex 24.1 Q34

Leta=u+vw

Si-27+5K =u+v

---0)

Such that & is parallel to band v is perpendicular to b.

Mow, wisparallel to b
u

Put value of & in equation (i} .

5 -2} + 5k = (3A?+AE)+J
V=5 - 2] +5k - 34/ - Ak
v=f5-32) +{-2) ] +[5-2)k

—— i)



v is perpendicular to b

Then, vh =0
[{s-22)i+(-2)f+(s-2)k ] [sf+0x+k)=0
(5-32)fa)+{-2){0)+({5-2)(1) =0
15-92+0+5-2=0

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

Put 2 in equation i)
U= 3+ ak
= 3(2)i +[2)k

U=6 2k

Put the value of u in equation (i}
Si-2]+5k =+
5 -2} + 5k = (6?+EE)+J

V=5 -2]+5k -6/ - 2k
Vo= —i-2]+3k
3= (6?+2§)+(-?-2}+3E)

Scalar or Dot Product Ex 24.1 Q35



Vectors 2 and b have same magnitude, then

|§| = |E| = x [Say)

Let & be the angle between 2 and b, then

c059=£
[l
|:|:|53III°=i
X
B3
2 W
\Exz =6
2 B
s = —
e
Rationalizing the denominator,
- 6 x 3
NEPNE]
P
3
X2=2\|'§
N o= Eﬁ

Bl- Fl- v&&
Scalar or Dot Product Ex 24.1 Q36

—

Let (2?—}+3ﬁ?)=a+5 ---i)

Such that z is a vector parallel to vector (2?+ 4} - EE) and b is a vectar

perpendicular to the vector (2? + 4:;{ - E.f?) .

Since, 3is parallel to (2?+4}—2ﬁ?)
3= a(2i+ 4 - 2k)

3= 24 +43) - 23k - — - fii)

Put value of 3 in equation (i},
(2?— f +3ﬁ?) - (21?+4A} —EAE)+E
B=21-j+3k - 24 - 427 + 24k
b=fz-22) +{-1-4a)j+[3+20)k

b is a vector perpendicular to the vector (E.In'+ 4} - EE), then
E.(2?+4}-2?£)= 0
[{2-28)7 +(-1- 41} 7+ (3+20)k|(2/ + 47 - 2k) = O
(z-2a){2)+{-1-42)[4)+[3+22)[-2) =D
4-41-4-164-6-44=0

—6-241=10
—241 =6



Put 2 in equation (i),
3=24 + 44 - 24k

Put the value of 3 in equation (i},

(2 - § +3K) - [_%;‘_3+%E]+5

k

M|~

Bgi-jaakezie]e

_ 4-?—2}+6E+?+2}—E
2

B+ 5k

Let (6?-3}-6E)=5+E - - i)

Such that a is parallel to (?+}+E) and b is perpendicular to (:+}+.f?)
Since, a is parallel to (?+j+.f?)

5=A(.?+}+.f?) - — - {ii)

Put 3 in equation (i},
(6?-3}-6E)=(A?+A}+AE)+E
B=6l-A-3)-1)-6k - ik
b={6-a)+(-3-2)]+(-6-2)k

b is a vector perpendicular to the vector (f+}+ﬁ?), then
E(?+}+ﬁ?) =0
[(6-2)i+(-3-2)] +(-6-2)& [+ +K)=0
(6-2){1)+{-2-2)(1)+(-6-2)[1) =D
E-4-3-4-6-42=10
-3-3i=10
-3 =34
i

3

A=-1



Put value of & in fii],

5=—1.(?+}+E)

s

=-i--k

Using & in equation (i},
(6?-3}-GE)=(-?-}-E)+E

E=E~?+?—3}+}—E~E+E
b=7i-2j

-2} -5k

Thus,
vectar @ = -/ - } -k and
B=T7-2] -5k
are required vectars,

Scalar or Dot Product Ex 24.1 Q38
Here, (3+5) is orthogonal to (5—5)
Then, (3+B).(3-B)-0

Bl - -0

N~ e} - [y ~co oy -0

(25+1+ 49]-(1+1+ﬂ.2)= 0

?5—(2+,?.2)=EI
7E-2-2%=0
—A%=-73

A=473
Scalar or Dot Product Ex 24.1 Q39
It is given thatg-g=0and d-b = 0.

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

@ is a Zero vector.
Hence, vectorb satisfying -5 = 0 can be any vectar

Scalar or Dot Product Ex 24.1 Q40



Given thatC is perpendicular to baoth 2 and E, =0,

3.c=0andb.c=0

[ 0w, 5 .:(5+5)

-+ -+ -+ -+

=c.a+c.h
=0+0
=0
L Cis perpendicular to (5+5)
)
—c.3-c.b
=0-0
=0
L C s perpendicular to (5— 5)

Scalar or Dot Product Ex 24.1 Q41

Here |§| =3, |E| =h

"B B
= :_j+i_2_% [Sir'n:e |§|= a, |5|= b]
1 1 2a3b
TR
_bz+az—255
B 52h7

B[ + B[ - 235
- 225
G-5f

-+ 2
_|a-b
(5]
= RHS

Hence proved

- - o o2
a_b _a—b
a2 B2 | ab

Scalar or Dot Product Ex 24.1 Q42




Given that

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

-

da=db=dc=0

Given that
da=10

= d perpendicular to z

or d = S
db=0

= dis perpendicular to b ar d=0 - - —[u]
dc=0

= d is perpendicularto ¢ or & =0 - - —fiii)

From (i), (i), {iii), we get
dis perpendicular to ab,card =0, butd can not be perpendicular to ab

and ¢ because 3, h,c are three non-coplanar vectors, so

—

d=0
Scalar or Dot Product Ex 24.1 Q43
Given that
Zis perpendicular to &£ and ¢
It means,
2b=0 and ac=0 - -~ i}

Let r be some vectar in the plane of b and ¢
Then, r,b,c are coplanar

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

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

ra= {XB +y5) a3 [Taking dot product with 2 on both the Side]
ra=xba+yca
=x.0+y.0 [UEing [|]:|
ra=0+0
ra=no
So, ris perpendicular to a

Thus,
3is perpendicular to every vectar in the plane of b and ¢

Scalar or Dot Product Ex 24.1 Q44



We have,
a+b+c=10

E+c = —_.;
Squaring both the sides.
(B+2) - (-3
B[ +E[ + 252 - f°
252 =[5 - B[ - Ef

Bl lesse - B - Bl -

2

2b

[Since be = |E|F‘CDS 5']
-

2[5 |r3
Scalar or Dot Product Ex 24.1 Q45

— — —

Here, w+wv+w=10

cosé =

Squaring both the sides,

— — —

[G+v+m) - (o)

G+ B[ + [ + 207 +25% + 2 = 0
(3 + (4)° + (5 + 257 + P8 + W) - 0
9+16+25+2{ED+EE+J§E)=D

——t —— ——

E[UV + W +wu) =-E0

- —— —— -E0

UV+V'-‘-"+'-"-"U=T

——t —— ——

LW+ W+ oWl = =25

Scalar or Dot Product Ex 24.1 Q46



Given

5=X2:+2_}'—2k
B=i-j+k
E‘=X2?+5_}?—4.f<

Let & be the angle between 3 and B, then
ab = |5|E|CDS-9
2b
|

cos8 = —=
S/l
) (X2?+2}—EE)(?—}+E)
) ) + (-2 P+ (27 + (1)
e+
Jx4+4+4m
xZ-z2-2
x4 4

cnsgd = —e——
u@w.l8+x4

Since & is an acute angle, so
cos& =0
x%- 4
—— =0
\E-JB+X4
x%-4>0

x% s 4

= <=2 or x 2 ---fi)

Again, let ¢ be the angle betweean b andc,
be

COSd = ——
2

2

i (?—E+E)(Xz?+5}—4ﬂk)
SO+ 07 (0 ) + 57 + (97
@A 0 0 )

JEx?r25 416

COS @



2

x°-E5E-4
COSd = ———x

«Eu'x2+41
CDS;ﬁ——Xz_g

«Eu'xz+41

Since ¢ is an abtuse angle, so

cosg < 0
o

-9
A —
-.E-u'x2+41
x*-9<0

¥ <0
= N =-3 and x <3

From
“Fex<-2and 2<x <3

xef-3,-2) v fz2,3)

Scalar or Dot Product Ex 24.1 Q47

- - - {ii)



Here, z and b are mutually perpenducular, then
ab=0
(3?+X}—E)(2?+}+yﬁ?)=ﬂ
EBHE+ WL+ )0 -0
BE+x -y =0
-V =_8 |

Also, 5 and E have equal magnitude,
- B
Yl + )+ (07 = R - (07 )
l5|+X2+1=4+1+y2
x% 410 =5y?
x%2-y?=5-10

Xz—y2=—5
(% +y){x-¥)=-5

(4 7)o} =S [using (]
-G& - By = -5

- (6« +By) = -5

B + 60y =5 - — - {ii)

Solving (i) and {ii),

Bx + 6y =5
fr - By = -36 [fi)=6]
12x  =-31
-31
o=
12

Put value of x in equation [i,

N -y =-0
gy
Ty L
-5 31
EARERRET)
_-72+31
T
41
4Ty
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Given
z and b are unit vectars
Then, - |- 1

5+8]- 43

Squaring both the sides,
o - (A
B B[ +235 - 3
1+1+235=3
2+235 =13
2ab=3-2
225 =1

-+ =+

ab =

M|~

Mo, (25— 55).{33 +E)
= 23.33+23b - 5b.33- 5h.b
—_y 2 - =+ —-+ — -y 2
-6 {a) +23b-153b-5 {b]
- 6f5f - 1335 - sfp[

-8 (1)°- 13[%} - 51y’

11
2
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la+61° =I5
= (a+b).(a+Db)=b.b
=3.a+3.b+b.3+b.
= 3.3+3.b+3.b+b.
=3.3+23.b=0
= 3.(3a+20)=0
.. d+2Dbisperpendicularto 3.

D'l O'l
o1 Ol

b
b

Lat §+B)%3-B)=o

S
o -[Bf - o
-
-

ot -

Squaring both the sides
R -t
B -l o
B - ) -0
(3+5).(3-B)- 0
Thus,

B+8)5-5)-0 < Fl-F





