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QUESTION:(1):

SolvethefollowingshortQuestion.

Q(A):

Solution:

ρ=√(x2+y2)

=√40

=6.325

Φ=tan-1(y/x)

=tan-1(-6/2)

=-71.57

z=3

(6.325,-71.57,3)

Q(B):

Solution:

r=√(x2+y2+z2)

=√50
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=7.07

Θ=cos-1(z/r)

=cos-1(5/5√2)

=45⁰

Φ=tan-1(y/x)

=tan-1(4/3)

=53⁰.

(7.07,45⁰,53⁰)

Q(C):

Solution:

r=√(x2+y2+z2)

=√14

=3.74

Θ=cos-1(z/r)

=cos-1(-1/3.74)

=105.5⁰

Φ=tan-1(y/x)

=tan-1(3/2)

=56.31⁰.

(3.74,105.5⁰,56.31⁰)

Q(D):

Solution:

 x=rsinθcosφ=4sin25⁰cos120⁰=-0.845

y=rsinθsinφ=4sin25⁰sin120⁰=1.462

z=rcosθ=4cos25⁰=3.625

 (-0.845,1.462,3.625)

Q(E):

Solution:
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Beforethechargesarebroughtintocontact,F=11.234μN.

Afterchargesarebroughtintocontactandthenseparated,chargeoneach

sphereis,(q1+q2)/2

=0.5nC

Oncalculatingtheforcewithq1=q2=0.5nC,

F=1.404μN.

Q(F):

Solution:

F=q1q2/(4∏εor2)

=-2X9/(10-9 X12)

=-18X109

Q(G):

Solution:

E=Q/(4∏εor2)

Q=(4000X0.32)/(9X109)

=4X10-8

 C=4

Q(H):

Solution:

F=q1q2/(4∏εor2)

substitutingq1,q2andF,

r2=q1q2/(4∏εoF)

Wegetr=0.09m.

QUESTION2:(A)
Answer:

A=√3ix+iy
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│A│=2
B=2ix
│B│=2

A.B=2√3
Now,

A.B=│A││B│cosθAB

CosθAB= A.B ÷│A││B│
θAB=Cos̄¹(2√3)÷(2×2)

θAB=30°

QUESTION2:(B)
Answer:(a)

F=ax³+by³z

∆f=(∂i/∂x+∂i/∂y+∂k/∂z)(ax²+by³z)

∆f=(∂/∂xax²i+∂/∂yby³zj+∂/∂zby³zk)

∆f=2axi+3bzy²j+by³k

QUESTION2:(B)
Answer:(b)

Incaseofcylindrical;

∆=(∂/∂r)r̂ +(1/r)(∂/∂θ)θ̂ +(∂/∂z)ẑ

∆f={(∂/∂r)r̂ +(1/r)(∂/∂θ)θ̂ +(∂/∂z)ẑ }{ar²Sinθ+brzCos2θ}

∆f=∂/∂r(ar²Sinθ+brzCos2θ)r̂ +(1/r)(∂/∂θ)(ar²Sinθ+brzCos2θ)
θ̂ +

∂/∂z(brzCos2θẑ )

(2arSinθ+brzCos2θ)r̂ +(1/r)(ar²Cosθ-2brzSin2θ)θˆ+ br
Cos2θẑ

QUESTION3:
Answer:

r=bax+0.ay+0.az
r1=0.ax+0.ay+0.az
r2=0.ax+0.ay+0.az
r3=0.ax+(-a)ay+0.az
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r-r1=bax+0.ay+0.az
r-r2=bax-a.ay+0.az
r-r3=b.ax+a.ay+0.az

│r-r1│=b
│r-r2│=√(b²+a²)
│r-r3│=√(b²+a²)

Now,
E=Q/4π∑o r

Forchange1,
E1=-Q/4π∑o (r-r1)/(│r-r1│)

=-Q/4π∑o {bax/b}{1/b²}

Forchange2,
E2=2Q/4π∑o {bax-aay/(√b²+a²)}{1/(√b²+a²)}

Forchange3,
E3=2Q/4π∑o {bax-aay/(√b²+a²)}{1/(√b²+a²)}

E=E1+E2+E3

E= [-Q/4π∑o {bax/b}{1/b²}]+[2Q/4π∑o {bax-aay/(√b²+a²)}{1/(√b²+

a²)}]+[2Q/4π∑o {bax-aay/(√b²+a²)}{1/(√b²+a²)}]

E=Q/4π∑o [1/{bax/b}{1/b²}]+[2/ {bax-aay/(√b²+a²)}{1/(√b²+a²)}
]+

[2/{bax-aay/(√b²+a²)}{1/(√b²+a²)}]

ThankYou.


