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NUMERICAL PROBLEMS:

(1. State which of the following are scalars and which are vectors.

(1} Weight (2) Cealorie

(3}  Specific heat (4) Momentum

(5)  Density : | (€ Energy

{7) Volume | : (8) Distancle

(9) Speed (10) Magnetic field intensity

(11) " Entropy (12 Work '

(13) Centrifugal force (14) Temperature

(15) Gravitational potential (16) Chérge

{17y Shearing stress & (18) ;Frequcn.cy |

(19) Kinetic energy (20) Electric field intensity.
Solution: )

SCALARS VECTORS

1) Specific heat 1) Weighi

23 Calorie 2} Momentum

3) Density . 3) Magnetic field mtensity

4) Energy 4}y Cenirifugal force

5} Velumé B 5) Shearing stress

6) Disiance” : 6) Electric lield mtensity

10} Temperature
11} Gravitational potential

12} Charge

13} Frequency

14) Kinetic Energy

WWW ..educationinkarachi.org 3
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().2. Iind the resultant of the following displacements: -

i

A =20km 30" south of east.

B = 50km due west.

C = 40km north east.

D= 30km 60° south of west

Scalei

8 = 21.65° south of west -
R=209%mx 10

=20.9km

Magnitude 20.9km. direction 21.65° south of west. |Ans.

(3.3. An aeroplane flies 408 km due west {rom city A to city B, then 300km morth

east tu city C, and finaily 100 km nerth to city D. How for is it from city A to

D? In what direction must the zeroplane had to returnp directly to ciiv A

from city D?

@ =52°North of West, and for return journey 8 = 38° East of South

R;?G cmx 50= 380}(111_-
- www.educa
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(.4, Shew graphically ihat;*{ A-B }: -A+B
LH.8 | Pt R. H. S. P )

SELF TEST (l)
Q.S. Given vector ;t; ﬁ (_fand D as shown in figure below.
Construct (a) 4A 3B- @ -LD)
(b)(1/2)(C)+(1/3)(A+B + 2D)

Q.6. The following forces act on particie P:

L T R

- A A A - A -F\ "

Fs =i-2j+4k, Fa = 4§= 342k,
measured in Newton, find (a) the resultant force (b] the magnitude of the resultunt
force. :

Solution:
(a) Determination of the resultant force. - | (b) Deternnnation of the magnitude of
y " resultant force.
2 e e, + Fq o /-—1’—*,;-———1
_ e S e

— n 51 A A L
Fad (29043 5 W‘;+L—-Fl+_;-+ k)+

B = J(2) + (=17 +(0)’
Fl=V4+1+0
Fl=v5| Ans.

A N A
i‘i—ije——ik) +(4i—3j-—2k}
| ; - A A -‘S A A KO
| = 7|-¢—3_; 'C:k"-qi-i-_]-"}l\-i-l

S A

3 4 41;4-41’~3j-- 2k

e 2i —; Ans.

. www.educationinkarachi.org



N A

- A A T | Ay 25 A A i
(.7, JEA =3i-j-4 B == 2i+4}-3k.C=1 +2]« k. find.

(a3)2A -B + 3C  (b) A+§+5i () hA- 2B+ aC
. ot )i j l

(d) a unit vector paralle] to 3A- 2 B+4C

_Data: ' ! (b) A?+B+CN
—'_-_‘A'J’f Koo 1 2l - = - A A A = A A A " AA
A = A= oy A+B+C=3i-j=4ks(=2i+4j-3Kk)+(i+2j—k)
. A A A
= BTt D ik -2 A Bre. i
& \2! A4f S A+B+C‘ 31—~J 4k—u+43 3k+1+2) k !
Cgdos i1 B P+ 5 -8k
+B+0L= 1+ =
To Fmd- .
(a) Ya-B+C =7 Magnitude of resultant vector

(b} E+§+E:i:\/(2f+(5)1 +(=8)

=J4425+64
- et \

;\+1§+C

R+§+a=?
|

(c) 3;‘:-28+4E_ 257

(1) a unit vector parallel to

(c) SELF TEST (2)
| 1A—2B+4C =17i-3j-10k
Solution: y '
Pt Ans: /398
() 2A-B+3C .
-2(31~j-—-‘1k) (— "1—*—4) 3k)+

(d) Unit vector parallel to

(i+2)-K) W Let 3A-2B+4C=D
2-A-B+3C=6.i—2j—8k+2i-4j+‘ _ IR = =y 5

A A JA-2B+4C will b‘i‘::r‘—i
3k+3i+6j-3k ’ D

17i=3j-10k

2 A4 =11i—8k | Ans. L ETEE
_ 2w %!
’q'f,;' : i i 7 3 J [ : .
e i el 77
el N | J398 3937 /398 i
H e ‘/:PA;J._
G L s
%%%%‘.;éfﬂ g
kt’,.o-‘r",.;.- furie f"_. ‘f d s . k h.
£ oy ﬁWWW educationinkarachi.org



SELF TEST (3) | = ' g

Ans.

Q.8.

"?-:."5"1"52'3% Data:

oA T b lie F:-'-?-i—z:is--'ﬁi A Tyl b
b r"-r.—-_ 7% " L-. 14 I ’L““ 'I.I"' LJ{::::‘.H
=600 N F2. A Digek-Nzar Usman
Ve aliH o5 F}[,” Karachi )
g =60° '*“** -8 ‘ruduz F0321-2622769
To Find: A
|?iz 7 ,:3"’2
| . £ o oS
Solution: - | (;f_\i:‘:* & \;35“ Lo
- - : , RS SR oS
i L ~ T rr\"
Magnitude of resultant force . S Y
. ."“h-\\"'l&" Jrote s -:-\'-
o e
i - - ‘ ; R c_;" e
FI = JE? +F +2FF,Cos@ - oor YOy U R S
£ - = S e o b
S ety -
=-]. = L ik G 5
Fl = (6000’ + (6000)° +2(6000) (6000)Cos 60° TSP
F? = J36000000 + 36000000 + 72000000x0.5 . Eae
i Y 5

SELF TEST (4)

ol between the ropes. Calculate the resultant force.

Three vectors ;{,ﬁand C are such that
- A A A

A=31+4] -k

- A A A

B=21+j-K

s o & o e

C=31~2]+k Fmnd

(@) unil vector paraliel o 4 (b) Unit vector parallel to B

3 -1 23

- -

(c) unit vec rorpar‘a{le! io2A-B (d) 24 =3 B +C (e)
a0 2 A _B+C E (g) unit vecior parallel 1o 3 i

]!

Z
.
2B

Rt r% . -
k i+ —]k (c) 41“‘9_] k

LS P P (b)
i s G R ~/€3 2 .

@) 3 +9j+2k (&) 11i +6j+k () 7i +5] (g) HHT:]

Two tughoats are towing a ship, each exerts a force of 6000 N and the angle

between the ropes is 60°. Calculate the resultant force on the ship.

e T

Ans':{l)—\fl 14

F = 10392.305 N | Ans.

Two tughbouts are towing a ship, each exerts a force of 4. 5KIN, with an angle of

Ans: 8. IS0K N

www.educationinkarachi.org
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Q9. The Pﬂ'ilt](}n vectors of points P and Q are given byT = 2i+ ¥ —
and T, = =4i - 3j+ 2k . Determine PQin. terms ofrectnngnlar unit vectors i . |

|
%
|

and k and find its magnitude.

Given Data:
bt =i+ -k
B0 =F whisTjs 2k

To Find:

PQ="?

ot

Solution:

According to head to tail rule

(i) P+PQ =0

g

doyg {

I!\r
i
S

MY g
-
+
i
Wl

Iildd &

Z030678-C Ly

HASOH [eliowaw |

Uetusn leay !
93U
Lis

i
|
i

=
SR 4
.I..
o ]
>
]
R
Ih‘)
-
.+_
(&%)
L A
1
bt
v F1
n

iR

},-}fj(}fﬁ )

01044 3 91

yaeiey ‘e

- =
Cnr i AN B, 0 B
i B R ST

(i) M-ag.nimde of PO

o f(z) sy + 0P

~pol=Va |
s WWW educatlonmkarachl org

-

A A A

SELF TEST (5)

The pnwfmn vectors of points P and ( are given bv, r: =1 H %j-!-. and ri=4i-3 j+2k.

A
1nine QP in terms of recrangumr unit vectorst, j ana’k and find its magnitude.

" Dererr
LA A y . |Ams. =21+ 6] - 3k, 7]
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Q.10. Prove that the vectors A=31+j-2k, B=—i+3j+4kand C=41-2j- 6k,
can form the sides of a triangle. Find the length of the medmns ut the lrlanglﬁ
Given Data: o= R s

A

it \ A
A =314 =2k

'l

gy n A A
B=—i+3j+4k

Codi-2-5k

i £ N WL R,
h of wadians =

i A A

§=—i+3j+412

‘A

X ~
=4i—2 j—6k

{2

B+C=3i+j-2k
~ B+C+A
—> These vectors can form a-A (Triangle)
There are three medians i Le. PM; QM and RM,

-For ist median:
| From fig

'muhw1+Q

L

l.

IPMl,ﬁ“ﬁ'

3
P

= (14 3]+ 4k) +2i-2)-6)

PMi =-7+3] L - _-312
_ - QY+ & g
PM| = JUP (2 + QY
PM, | =al+4+] Bt b
PM|= 6 WWW. educatlonmkarachl org
SELF TEST (8) SELF TEST (7)

For 3rd median

For 2nd median




Given Data:
If\l =15 unit
0= 50

To Find:

SELF TEST (8)

I Data:
l/q =]0cm
]ﬁ' =8 cm..
8, = 0°
8, = 60°
Qp = ?
Solution:

-

Solution: .
Ay=A CosH

A, =15 Cos 50°
Ax= 9,641 Unit
=A Sind
A, =15 Sin 50°
v= 15 x0.766

Q.11. Find the rectangular components of a vector A, 15 unit long when it forms
an angle with respect.to +v. x-axis of 50°.

s
L

- 4

Ans.

Ans.

- [Ay=11.450 Unit

-

Ans: - 8.11.5
-0.6.-11.5
-9.6,-11.5]

www.educ]

Find the rectavigrlar componente of a vector A 15 unit long when it jorms
angles of 12MF, 230° andé 310" with resprei io Lo, w05

O.Ii. Two vectors 10cm and 8 cm long form an angle of 60°. Find the magnitude of
difference and the angie with respect to the larger vector.

Taking vector A along X-axis -

Resolving vector A into rectangular components:

A=A, Cos 8 A, = A Sin 6,
Ar=10Cos 0" - A, =10 Sin 0°
Ae=10(1) Ay=10(0)
Ac=10cm Ay=0
Resolving vector B into rectangular components:

B3, = B Cos 6, ‘B, =B sin 6

| B, =& Cos 60" B, = 8 Sin 60°

! B,=8x0.5 = 8 x 0.866
B, =4cm By = 6.928 cm.

t1ion:




a4

Resuicant a?ong ‘xéax_ls: " | L OR
R,= A, »B,¢" -~ 2 | "A=10cm, B=8cm, 0=060°
Re=10-4 ; e [A Bl-*'? BR—r’

Ry=6em . |A B[ J}xﬁ-B’—"ABCosB

Resuitant aiong y-axis' .| =\10°+8=2(10)(18) Cos60°

R=A,~B, | .=100%64-160(0.5)
Ry= D687 " Lyt =164-80 “

Ry=~693cm. - L =484 = 9.16cm.

‘Magnitude of resultant vector: . = !3. —§| = 9.2¢m.

[fi:-- RAwR2 | 9»-“‘3“"_—881119
T LT s & AR Cost

~1
i

[ 8sSin60* )
, 83in60 — 49"
\ 10 -8Cos60°

/36 +48.02 il -'EF-=49° A ety

Jor+e9sy | 8w

5]
li

Rl = x[8_402 cin . L ;:’_ ",":—'-'f_.j
- . -. ﬁ: J’;,“: J-r o P
. CEACNP i
f—— ot W )’,.4/
R =9.166'cm R
i e B
; =5 { : ._{-_ T__}-"’ :‘/-,'_;_’ gx’)—i
" ORR=9%2cm= Bl =92cm | Ans. : PG S
| . i i R ;ra fs™ a-&;;s
T e
= i RS e =<
\xj. %% ‘-?'f
Direction of resuitant vector: T
/R
| L Bg = Tan'f = :
- e :-:l'; '.‘." -
\Ra i ,rj”'-lt.%_i;.-d'u A Ir';'tt_.;': l‘g-,.':-lr‘\+
. ¥ Centre

[~ 6,93 ‘ e ® s u4/1, Asii Centre, @
. Bg = Ten! | -—— £.3. At Plocks '.N“aw“‘""“"

: L
km‘ wigl Foseital, V’arafhi%’
ﬁ 1"‘ \.—-—L- bh’dw.ﬁ-l L‘.J._;.n‘lbg

Br = 49°| Ans.

www.e_ducatlomnkarachi.org
SELF TEST (9) | |

Two vecrors, 10cm aind § cin long, forw angles of 90° and 120° ['ind the
magniteda of difference and the angle with respect 10 the larger vector.
Ans:]12.8cm,38.68°

. 15.6cm,26.3°

[l
¥




1

0.13 The angle between the vectors A and B is 60°. Gi*‘-ven that le = lﬁl =],
; Calculate (a) [E-K] (b) |ﬁ+l|. £
|| Glven Data:

7, Www.educationinkarachi.org

B[=1 & &
B8 = 60° o A o
.-__,J'..-4 [ 7.‘_‘.‘1
TO Filld'.‘ : - @ 'E" D ¥ 22
' ‘ 22 == ‘-3";- = ﬁ-‘;.‘}_‘
(/) |B-Al=? e S
- - uf;?_, ‘:::, F-B' ?3‘ ’*
(b) |B + A|*7 fg__,g{i,_ 5
Solution: oo
b — — - — — S T - y
IB - A ———\/(B-A).(B—A) e gt T
r /“ ol e 4
=¥ A% e - R ¢ e = T2 i |
-VB.B-B.A-A.E+A.A asca
3 = - 2 ‘i%g _f;-’ -
AL A =|Al i
— —4 —OJ
B.B=|B|
-4 - --0'2 —~— ik —-:
B-A =\/|B| - 2B . A)+|A|
B.;"\=|B! |A|C059
(%) B - A= (Bl +0A) -21B|IA|Cosb
| 1B - A]= J0Pa92(1) (1)Cos 60°
!ﬁ-}sw\ﬁﬁ-f—zxﬁj
[é_z!:_\,;}__i | .,-., _ﬂ
B - g 5325
: [B - Al=1] Ans T 55
. — ) \{—-} o e 4 -4 %géﬂiﬁ‘?‘a
(b) IB‘FAI":‘ (B+A).(B+A) ;_“:g = =
‘.-. =k ’ — - - —4 - ;":: T___,?'} QQ
=VB B+B.A+A B+A A i) Et: _—;_ :-E:;‘_
o al 2 e
’ it - B o, r.:g';’(:‘jfj;’:
A e D e
-"—\j]B[ +|Al" +2B.A) LS BT
A s ] g-— e mi

-t ! P |
B.A=|B||A|Cos6 - ey

4B+ A= JUAD +(IBJY +2]A | B|Cosé

1B + A= JO) +(1)° +20)(1)Cos 60°

IB +°A|= +1+1+2x0.5

Ans.
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] DEDDININ SWRGELWET

CEMINME

B

- . TSN e L e R e S Sl e L A
SELF TEST (10)

Tha-ongle between the vectors A and B is 30°, given that F\I =2, and IE' =3,

Calculate (a) ‘}'QJrE’.‘ ~ (b) :ﬁl

©Ams. 4. 83 1.615

Q.14. A car weighmg 10, G6OON on a hill, makes an angle of 20° with the honmniai.
Find the components of car’s weight parallel and perpendicular to  the road?

Given Data:
W = 10,000 N
! g = 20°
To Find:
@ Wy =
) W, =9
Sclucion:

(g} The component of the wei ght of car parallel to the road 1s

W, = WSin8
W, = 10,000 Sin 20°

Wy o= 4,000 = 0.342
(Wi, = 3420 N| Ans.

(b} The componeni of the weight ol car nerpendicular to th ¢ road is

4
Wy = 10600 Cos 20°
W, =g 600 x 0.939
W= 9390 N Als.
- A f A = A v A A
Q.15. Find the zngle between A=1i +2§—k and B=6i-3j+2k. (1992)
1 Given Data:
== A A f
A= 2i%2j-k o
: ool -t PRI & B aiMl
B = 61+3 JE 2k ¢ ‘,._ 4 ¢ BSaN. noif Centie,
;:'\LJL "ou e _'i boar tieman
5 Fig ﬁ.;:::.’:.-‘—\' !'.:;;*’\ St g rachi
To Find: B .'J;'e:?"'E'-.E::RH 2.;\';'.-“';_1 0072788
g8 = 7 e e
www.educationinkarachi.org




1 & i e Ll Seoptd o i bt o Bttt s Sl - - Lo
»
Solution:

We know that dot product g
: ' &
A.B = ABCos® LR
Where ‘A" is the required angle between A and B

Therefore

3
o
h
w

(1

A.B
B

N P Al
B = (2i+2j-k).(61-3 j+2k) By
B 'y o d:',, -:‘-.’!;_ﬁﬁ

A A A :
12(i.1)-6(].j)2(k k) £ o0 <,

el ;b-l _3»1 _:z>1 1
o Iy WL O
|

g s
[ o il i
- {2-6-2 B < €
S 0.0 4 Q0 /ﬁ
or, sy s < f
4 Yo e Oy N
= AR
B oA A A &5 e L 4\9 25
Pl fekecke=l S O e M,
= 3 c?:'lf.a/ @Q_J {}: .‘,.
w 4 F o ) ~ s
.L\ A A A A ,J\ T::‘r. j"_-‘:? d: ’r'/(q 4
' i.j=j.k=k.i=0 27 9 @
: £
L e T o
Aok 2

JATEATEA, %
JF @) (-1

Jaiai

3

)
Il

And

I>-| > >
] ] ]

B +éj +B°

J(6) +(=3) + (2) Y Lr
V36+9+4 ";‘”_#Z, o

oh
Il

Qo Lot
il 1l

| | w8y ’:\-&d Af;.
I = ' LT B S B A
| Bl = 49 o % T s
| (i S -,;-T:'"{, ,; J’—J:zf-
| A S e B
! RN s A
! : o ": = ’f& : ’:“‘C{Cf,k
- . e - . - 5 e s
. Putting the yalue in Equation (1) e e e A,
i ::‘: i "','Nﬂ_ (‘:;‘ o -’;/;’
| .%o R
| = 4 (:_- .///. ﬂ/;. i
! Cosh = —— B
| N o1

~

B!

CosH = (.190
8 = Cos" (0.190)
g = 79° Ans.

‘'www.educationinkarachi.org



Q.16. Find the projection of the vecieor A
N | -

v
el

=47 -4]+Tk.
Given Data:

fod

= A A £
A = 1-2j+k
B = 4i-4j+7k
10 Find:

Projection of A onto B =7
Solutlon: ;

-

Projection of A onto B = A

A.
B/ = B’+B, +B,

B = Jaf (=47 (7

B

o>

= 16+16+49
B

/81

o

= 9

To find unit vector of B,

A .
b= =
B
A A A
_ 4i-434Tk
)

A A A
h = f.l_i'.‘.q.‘?_k.
> 9
2 i 44 44

Projection of

Sy

:? = _]_j=k‘li=i
and ?3 = jfczﬂ.;#}

2 A # £
i- 1j+koenie the direction of vector

(2013)

-3
- =
= B g
Tz ¥ =z a2l
= o G
el R,
L e LS
iy el i
[ B ol o '—f:’
D B o
= CGp =
& ) C’m E;: e e
i @ G
i T s
St
1= e - f.ﬂ_ - "k
— T T =
o Al i
o= oo
S n et
I~ o =
I~ e wn :::- o
Ho3 g -
3 8 & 8
- T et
b
- ‘{-, _"- '
@ e e
el i~ e
d,.)‘ o = Tl e
’;‘7‘ $r :’. ae .A’jr
Lo O as G IET
SR T e
e L B A
3 - i g ‘p # '_P
FA o S ';.;J".
e s =
(o S oL —"; C:-;
L] I 1,'2‘"
e et =
> )
o T, D
o Tl -
‘L"J TS o —;;_._‘
R e
+ prr e bt
2B o S
Al T TR
Y 0,
o T T e
W - '

r educationinkarachi oro



SELF TEST (11)

PO — —
Three vectors A ,Band C are such that.

- A A A i . - 5 &
A=31+]-2k
— A A A
B=-i+3j+dk
—+ A A A
C=4i-2j-6k
Find L .
@ a.B () B.C (c) A.C

(d) Angle between ;‘- and E (e) Angle befwéen ﬁ and a
() Angle I}em'een ;’I._md € (g) projection of A onto B
(h) projection of f} en to C (i) projection of AonieC

Q.17 Find the angles a, B and y which the vector A =31 63-{-2{2 makes with the
positive x, y and z axis respectively.

Given Data:

A A A A :..
A = 3i-6j+2k
To Find: :

a =17

B =2 ;
W el :
Colution: l

Al= JAL+Al+A] |

|

Al = 49
AL F T
According to direction cosines of vector A
Cono - 5 ‘i“ ﬂ%
[A]
. = _COS_"(O.423)
[ o = 64.62° | Ans.
Co&ﬁ. = §f==:é
L I A ! 7
B = Cog'(-0857)
[B = 149°]Ans.
A 2

{:TOS ¥ - __'i = . ° 0

A 1 www.educationinkarachi.org
v = Cos'(0.285) :

[% - = 73.39° | Ans,




|
| . ne e = ; L " = = y) : §
! (118 Find the work done in meving an object along a vector r=3i+ 2}-51.2 i the
. - - . oEm r; 4 A .,‘ '1

| applied furceis F=2i-j-k.

Givens Data:

} A A M

P = 31425k
‘ = Ao N ] R
! F =-2i-j-k
i . 6 3007 £ SR AT
5o Einis L ko

W = 2 '-'"‘;?; N D t.:-';.;

Solution: _ wo % o :;

According to the definition of dot product. ‘%"“;,_% ‘f'; .,;,}.

W ' =F.r %A

A A A A LA ",'i';‘z%.’ﬁ
hid = (21-j-k)-(B1+2]-5k) WL =B
woo= g TN LD L% e e
W v 5 : . i g e Stth L ] Oc's U; ‘E_‘u -—"A
N . N / v o = ?‘ & o 'j‘;‘;:.,
A AKX A A ':6_' > e 2
iWis=r jog=k k=l
y A A A A A A
and i.j= j.k=k.i=0
W = 6-2+5
W = 9 units . Ans.

Q.19. Fiad the work done by a force 30,006N in moving an object through a
distance of 45m when: (&) the lorce is in the direction of motion; and (b) the
force makes an angle of 40° to the direction of motion. Find the rate at which
the force is working at a time when the velocity is 2m/sec.

Given Data:

F = 30,000 N
d = 45m
_ V = 2m/Sec. - ~<,
S X L TR
(b) 8 = 40° o 2 (.;J JCL "‘T’.::"‘_"
: L% o
To Find: g | {J%C?;j ="
(@) P =Ny :(b) P =7 :,u*;ﬁf;%
s 4 v W=7 _ 258 %2
Solution: . = - e Y ~ €5, e - ‘S;G
':-" e i I l.'1 - . . : _;';%; ‘:,,,g "'@
(a) W @ Fod . oo e gyt B %
; £ D o, e Bl e T
W =<"Fd Cos®. . ™. | L3RS T
A WA X A
=W = (307000)45) Cos 0° - Cos 0° = 1 %% %%
W = 1,35,0000 joules| Ans. D ol ”
= F.V
= -~ FVCos0
(30,000)(2) Cos 0°

= 60,000 x 1
= 60000 watts| Ans.

Mlwm == u o
i




B i T

e JRLIRLS P B b e i e s bt B R - S

- -

=s-p.a

= FdCos 0 "
(30,000)(43) Cos 40°
1350000 x 0.766 .
1034100 joules. | Ans.

(b)

- F.V

= FVCos 8

= (30,000)(2) Cos 40° -
~ 60,000 x 0.766

= 60,000 x 0.766

= 45960 watts.| Ans.

gl v g o géﬁié
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Q.20. Twa vectors A and B are such that I.; =3, ig'i'—"-fi, afg A *ﬁi-ﬁ, find:
(a) the angle between fi and é ,
(b)  thelength|A +B|and [A-B| (2011 F)
(r) the angle between (A+B)and (A —13) (2008)
| Given Data:
A=
-4
A-B=-5
To Find:
() - Angle between ;‘: and B =? ﬂ
(b)  |A+Bland |A-B[=2 e
B - = e e e
{c}) Angle between(A+Bland (A-B)=7 e v 5 %
| e s T
. - - . - il e = -',‘;l
Solution: N PERCR R - |
We know, in dot product e £
(a) A.B={A||B|Cos0 L S ot
where ‘A" is the required angle between A andB ST
£ g i e ,:; U .:'
| oy SR
Cos= 22 Beae
|AllB| 25 EL e
Cosf = —— P oy 4("
o kA oo, Do
0 =Cos '(— 0.416) q,ﬁ,;"%fé‘&%
0 = 114.6°] Ans. 502 6 S g
£
y e P S N7
(h)y - |A] = VA A 2% a”o*_J:)
R A ACAL S o
oY —— &%.'P"e%e-t-—\.
them |A+RB =\/{ZA+B).{_A-:—B) i : - ‘De)c’f’x;d’??
é:p -

=VA.A+A.B+B.A+B. > - 2 -
" wWww.educationinkarachi.or
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1 FrARU AL UeENIRE L

ORI WL WIS IME S QEOSORITE LWIDe-L4900 T

Baw

A e R s Pmwe 3w st 34

LTS EEL DS
i\y L_J.‘j \\ 33)1‘

|

B.B=B or A.A = A
A.B=B.A
3 E’I; ; ﬁi /;-;;_‘:"F"'fﬂ :‘H %:“I‘I i
EA-rﬂiz'\iM +2A.B+|Bl o= 4
' %A
|A+B|= () +2(-5)+ () ©%535
SO [ 3 > B o
|A+B|= J9-10+16 ey o2
== 715 ‘53?—?},?—4-
|A+B|= V15| Ans. 232842
- e
ro. -y
= —p-/—t -+ - - ‘fpf;"‘z-ﬂ.’
And A-B|=y(A-B).(A-B) SrERE=s
- | EXA A=
T — - > - O
=\/ A-A . B-B.A+B.B ';.’f_:-_gg;«f*
- - a""‘.‘ C‘"
+ = = o e o 4 f 5
A.A=|A| B.B=]B] A.B=B.A e
|A-B|= J[A| -2A .B+[B["
|A-B|= (|AF +2AB+|Bf
|A-B|= @) -2(-5)+(4)
|A-B|= Y9+10+16
- = —H
|A-B|= +/35 | Ans. 2.
Sl
s o 4425
() Let A+ B=C .%..% %ﬂ*";-
: ;5= LA
A-B=D %‘é,'g%é
- 4 i A (=) .
Then C.D = |C||B}Cos 6 2%
A 22 2%
7
Cos 6 = S'D 5:’%%%%""
[CHDI ol T
BRG2 .
A+B).fﬁ-é) 2, BVS, e
Cos 8 = (.. h S Ol add
| A B.jA-B]
| -o 4--4.4+—n.-¢-§'§-
cos 0= SIS | |
- prBr-Bwww.educationinkaraehi.org
AB-B.A A.A=|A| =B.B|B| SELF TEST (12)
Cos B = IAL'-___A‘;;;B‘{FA_' _“]B] Example 2.10
. 3 |A+B| |A-B]
(AP -|BF S
Cos 6~= |£IAI§I[ :El ﬁl Two vectors A and B are such that .
+ .
3 <[4F ~ S 2Ty
Cos g = -f—(:;—'_---r\——r(?i;q I [Ai=4end Bl =64.B=135



| =

‘ =T | _ b Y o

Cos A = -—9———— Find the magnitude of |A-Bland|A+ B
(3.87) (5.91)

Cle et

35 2717 ,ﬁ? ﬁg Ans.

8 = Cos'(-0.306) . :
———— _ www.eflucationinkarachi.org
= 107.8° |Ans.

-, =
| CETI =
' = £ N A 5 o
Q2.8 A =2i-3j-& e

o . A A g:_?m.ﬁ

B = i4)2k tioL =

— o - = 2 - - | = -

Find (a) Ax B (b) BxA () (A +B)x (A - B) S e R

Solution: =2 TR %

g ATl g?‘—g-%.:g

g, i o i B ro X8 ’

oy " AxB =R ~3 =] 2ieco =

m.{gm-—ﬂ

OIS RS (Y, B (7 o g
*B=la g *2‘ I 4

it

t13) (-1 (@)= T RN E2)=(-1) ()3 {(2) ()-(-3) (1)}
= () (-1 Py e

AxB =10i+3j+11k|Ans.

A A A
i o
(B) j ﬁ‘r A .=.} 48070
R !
A A bkl . sl 4
ATERL T Sl B
. 2

& W (_4-6)- j(-1+4)+k (-3-8)

6Z8-54£0
(o]
‘eaiy ‘@'
# doys
4 HAIWIH

!‘_': i o T — B A A A E.m:-“?;
o« . IBx A=-10i-3j-11k|Ans. o Ry
I e N OO e ——
E ‘4_ . = M - ""'-'g ?:%
(). €A B)x(A-B) 257 > e
D - A A A ,_“_——gm..“
T A = 2i-3j-k x D R
W oo m vYOICD
e N A A M; cw-__g
¢ B = j+4j-2k T
R e g i e e
A+B = 3i+j-3k i
AL A A A
And A= 2i-3j-k
B = +ix4]F2k
e e h A A
A-B = 1 -7+ k




4k
(a) (A+B)x(A-B)= |3 1 -3
} =7 T

M1 =3 A =328 |

“"-7 7 g —7;

a A A A
= i (1-21)- j{3+3)+k(-21-1)

(A+B)x (A-B)=-20i-6j-22k Ans.

Q.22. Determine the unit vector perpendicular to the plane of A =2 i -63—3 K

and B=4i+3}-k. (2011)
Given Data: :
A=2i-6j-3k
it A AN
B=4i+3j-k.
To Find:
Unit vector perpendicular to the plane of A and B=?
Solution:

Let C be a vector which is perpendicular to the plane of A and B then.

then ( = A xB
o A ‘f
1 g -k
AxB=02 -6 -3 _‘,;—%‘
4 3' _‘qj = ".%%é
- < S%,% %
» o Slog o EEEF 3 sy -p %% = %
AxB =i s S +k 5 T2 2
3 "-'I i4 ! 4 ] o .;! - ’#
A y N B ' %n}e%lp"'
AxB = 1(649)- J(=2+12)+k (6+24) 2L BT
p ~ 2 .J\ .i\l 'J % .)- 2 4
C = A5i-10j+30k o e P
S © S0k e 2> %2 %
- o e o o).t'l
Now ICla - O 40+ Wk Ye a2
S i 5555 %
2 T e Sae T e c.A e
S -\_,’(15;" +{=~10) +{30) %?—-%“;Q ‘o
D= 225+ 100+ 900 :
ICl= 1235

& 5 wWww.educationinkarachi.org

Unit vector perpendicular to the plane ofAand B = C = ~-(,'—-
A a A ' i
£ 15i-10 j+ 30k o
C g P TR =l
35
s [>i 10j 30k
C = —_——— e —
15 35 25
h A I."l
A H ¥y 31
C = gi—~:l+24-:%ﬂm
G T SO |




