Q1-¢ vVector A starts at point (1, 1. 3} and ends at point (2, - 1.0). Find

a unit vector in the direction of A

Solution:

A=f2-1)+F(-1-(—1)+20—(-3)) = £+133,

Al =V119=3.16

A £433
o > XD £032413009s.
A 316

I

Q1-t Given vectors A — %2 V3+Z, B=x2 v4#3, andC—x443v2 22
show that C 15 perpendicular to both A and B.

Solution:
IN=8-6-2=0,

AC= (X2 ¥3+42)-(34+32
B-C= (X2 ¥+123)-(34+%2-22)=8-2-6=0.
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Q2 Use the appropriate expression for the differential surface area ds to

determine the area of each of the following surfaces:

@ r=30<¢<m/3; —2<2z<2,

) 2<r<5; Bf2<¢<m z=0,

(© 2<r<5; ¢=m/4 -2<2z<2,

d R=2;0<0<m/3; 0<6<m,

() 0<R<S5 0=m/3; 0<¢<2m
Also sketch the outlines of each of the surfaces.

Solution:

(%)

(b) (©)

(d) (e)

(a) Using Eq.

A= 0lsdode= (Goa3)[] = am
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(b) Usmng Eq. |

A= [ 0lodedr= (o))

(c) Usmg Eq.

A= [0 Ol gedraz= (2 )

(d) Using Eq.

A:

" 2 si n/3\ (™ 5
0 Jo-0 (R sinb)|, ,dod6 (( 40cos8) |, O)L’ =9

(e) Usmng Eq. |

A= [5 " (Rsin®)|q_.,; do dR — ((-I;RZQ)sinE)
Jr-0Jo-0 = G

Q3 An infinitely long cylindrical shell extending between r — 1 m and

r= 3 m contans a uniform charge density p,g. Apply Gauss’s law to find D 1n all

regions.

Solution: Forr< 1m, D= 0.
Forl<r<3m,

/Dds—

2nrl = pyo- RL(2 - 12),

_¢p,—pPOmLC D) apw(” 1)

\ 1< . Fr<3m
2nrlL 2r

Forr> 3m,

Dy 21rl = pwonL(32 — 1%) = 8pywnl,

—lDr—14pvo r>3m
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