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1. For 1a)
Given F| = 32%yz  Fy=kyz+ 232  F3=2%y+1+19?).
necessary condition (Fy), = 32?2z = (Fy), = 32°z
(Fy), = 3z%y = (F}), = 32y, and finally
(Fy), = ky + 2% = (F3), = 2® + 2y gives us k = 2.
For 1b)
fr = Fy = 32%yz  so by integrating with respect to x :
f(x,y,2) = [(BxPyz do + c(y, z) = 23yz + c(y, 2)
differentiate f, = Fy = 2yz + 2%z = 232 + g—; thus g—; = 2yz and c(y, z) = y*2 + c(2)
together f(z,y,2) = 23yz + y?2 + c(2)
differentiate f, = Fy = 23y + 1+ 2 = 23y + y? + (2) thus ¢ = 1 and ¢(2) = 2z + ¢
and finally the general potential f(z,y, 2) = 23y2z + 4?2 + 2+ ¢ where ¢ is any constant.
For 2)
line of intersection of two planes v +y —z=1and 2z +y — 32 =0
first let’s find a direction vector d = n; xny (of normal vectors of the given planes)
d=(1,1,-1)x (2,1, -3) = (=2,1,—1) so
(x,y,2) = (3,0,2) + t(—2,1,—1) and when ¢ = 0 we get D
OR r=3-—2t y=t z=2—t
to get a point on the xy-plane z = 0 so ¢ = 2 and the point is P (—1,2,0)
Together r(t) = (3 —2t,t,2 —t) t€]0,2]
V) = (-2, 1,-1)=d (B =6

the given function f(z) = 22 evaluated on ¢ for =(2—1t)

/Cf d827(2_t)2”r/(t)”dt:\/él(t_2>3E=8\/6
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For 3)
Flzky2+xandF2:xy—ﬁf0ry>0
(Fl)y =2ky=(F),=yso k=3
then

1
fo= Syt and f, =2y — &



f= /fxda: = / (%yQ + a:) dz + c(y) = Loy + 222 + c(y)
fy=wy+dly)=R=ay-5 dy)=—Ffor y>0

and c(y) = —2,/y together f(z,y) = %:L‘y2 + %xZ —2,/y + const.

For 4)

intersection of z—y=1and 0 =1z — y? between A(1,—1,0) and B (0,0,1)
ify=tthen z=9y%z2=1+ysor(t)= (12t 1+t) fort € [-1,0]

() = (2t,1,1) and |[¢'(t)]| = v2 + 422
0 0 0
/z ds = /(1 +1)V2 At = /\/2 T aedt + /t\/2 T aedt =
¢ 1 “1

1
(for the first integral: u = 2u,a = v/2,dt = idu then Table for v/2 + u?

1 1
OR V2 +4t? = 2\/5 +t2,a = ﬁTable; for the second one u = 2 + 4t?)

370
1 2+ 4t%)2
:§[t\/2+4t2+ln(2t+\/m)ﬁl+ 2+4r) +12 ) ] =
-1
:ﬁﬂmﬁ_lm(ﬁ_zp[ﬁ—ﬁ]: > in(va-va).
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For 5)

r(t) = (¢,t%e),tel,2] v (t) = (1,2t,¢")

then the field on ¢ : For = (¢!, ef, 2t) for F(z,y, 2) = (2, ex, 2x)
[LF-ds= [} F-r'dt = [} (e + 4te!) dt =( second one by parts)
— [e! + 4te! — 4e'])? = 5e% —e.

For 6)

Fy = (3222 + y* + cos zand Fy = ky*\/22 + y* + siny for any point except the origin
621> kxy3

R),=—F—=(F), = k = 6 then f =?

( 1)y \/m ( 2)3: 1’2 + y SO en f

fe = (B3xv/2? + y* + cosx and f, = 6y*\/2% + y* +siny
f= /facdﬂj = / (31’\/952 +yt+ cosx) dr + c(y) = (2% + y)? +sinz + c(y)

fu= SV Ay + ) = Fy = 65T F T+ sing
d(y) = siny and c(y) = —cosy
together f(z,y) = (2% + y4)% + sinx — cosy + const.
For 7)
r(t) = (tcost,tsint, t),t € [0,1] r’ (t) = (cost — tsint,sint + t cost, 1)



IIr’'(t)]] = \/(Cost—tsint)2+ (sint +tcost)?+1=+2+1¢?
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2 + t? 24/2
/zds:/(t\/2+t2dt: @+t)” :\/_—\3/_.
C 0 0
for 8)
intersection of the plane z = 2z and the paraboloid z = 2% + y? — 21 = 2% + 9

1= (z—1)+42 r=1+cost y=sintand z=2x

r (t) = (1 + cost,sint,2 + 2cost),t € [0, 27]

r' (t) = (—sint, cost, —2sint)

then the field on ¢ : F or = (sint,2 4 2cost,0) for F = (y, 2,22 — 2)
27 27

fCF-ds:/ F~r’dt:/ (—sin2t+2cost+2cos2t)dt:
0 0

(using —sin?t = —1 + cos®t )

3 27
= 21 + [2sin ]2 + 3 /0 (1+cos2t)dt = —27+ 0+ 37 = 7.



