Quiz (2) First year — Mechanical Engineering (production)

DS 3 (e n) 230 L) o

Answer the following question:

(1) If A=Vg where g=2°x3y find VxA, V.A.

(2) Evaluate [[F.ndS inthecase F =yi+2xj—zk and S is the plane
S

2Xx +y =6, X,y,z >0 andcutting by z=4

(3)  Evaluate [ F.dr where F(t)=(2x+Yy)i+(3y—x)] along the curve which consists of
C

the straight lines from(0,0) to (2,0) and from (2,0) to (3,2).
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Answer (1)
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Answer: (2)
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jsjl?.ﬁds =g(2y\7§2x)\/§ dx dz =jAj(2y + 2x Jixdz

Where A is the rectangle in xz-plane with vertices (3,0,0).(0,0,0),(0,0,4),(3,0,4)

[f(2y +2x Yixdz = [[[2(6 - 2x) + 2x Hixdz =ﬁ (12—2x)dxdz =144—36=108
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Answer (3)
_[Ed F=I [(2x +y)i + 3y —x)T].(de+dy i)
C C

(2,0)

= [ [@x+y)dx+@y -x)y]= [ [(x+y)dx+(3y —x)dy]
C (0,0)
(3,2)
+ [ [@x+y)dx+@y —x)dy]=11+1; 1)
(2,0)
(2,0)
where |, = _[ [(2X+ y)dx+ (3y— x)dy] taken on the line
(0,0)
y=0,dy=0 and X various from 0 to 2
2 ,72
|1=£ [2xdx]=[ x*] =4 )
(3,2)
and I, = _[ [(2X +y)dx+ (3y-— X)dy] taken on the line joining the two points (2,0) ,
(2,0)

(3,2) which has an equation ){_g = g_g = y=2X-4= dy = 2dx

N Sy (0 N Sy 0O

A [2x + (2x = 4)] dx +[3(2x —4) — x ] 2dx

=7

{[4x —4]dx +[10x — 24]}dx =f [14x —28]dx = [7X2 — 28X ]z

From (3) and (2) we have jE.dF =4+7=11
C



