tiy 1,29 . and show thet they are +ha Samg
(3 /

Problem 1.25 Calculate the Laplacian of the following functions:
(a) T = x% + 2xy + 3z + 4.

COL\’ resran Coora‘ 4‘na+€5‘ o*p
(b) Tp = sinx sin y sin z.

: the SC‘niar‘ T ® T, and
(c) Te = e~ sin4y cos 3z. yector , \vACEY C.Q[dg Bomr\

(A v=x2%+3xz2§ — 2xz1.

Problem 1.28 Calculate the line integral of the function v = x2& + 2yz§ + y? % from the
. . t th 3 tWO s . . %
origin to the point (1,1,1) by different routes: lso g vea 1n fesol4s
(@) (0,0,0) > (1,0,0) > (1,1,0) — (1,1, 1); State 1 they Svppoct or ot
(b) (0,0,0) = (0,0, 1) = (0, 1, 1) - (1,1, 1); thet+ a peotea +'al finction, §

’ Can L €oun el 7"110»'7" Cne ra-ias 4-1\-2
vaetor Lonc+ion ,where V= - v § T 14+ ,Sg‘,p,ao,.,,w_ ./‘,ncl.,cAe potentia| &
Problem 1.31 Check the fundamental theorem for gradients, using T = x4 4x y+ 2yz3, the

points a = (0,0,0), b= (1, 1, 1), and theone paths in Fig. 1.28:

(a)(0,0,0)—>(1,0,0)—)(1,1,0)—}(1,1,1), &Us‘e _,i,l,w ‘fﬂ}ﬂ@i anﬁﬂkg *MO(@,M

of gradiensss flo)ed ] - 7lD)- 1@

IS
. Calcvlate +he line i,.-)—o,brn\s over +he
- 3Wad!0ﬂt« Q\‘Dc\a +ha -PG‘H’\ +hen Cclicula-}e
Z +l/\§ di@fea{enc‘% o-(\ -{'\'\Q S‘Ca/ar -ch i oan

2

el 5;;/0, Fhe resu/¢,
Y

(a)

Problem 1.32 Test the divergence theorem for the function v = (xy) X + 2yz) § + (3zx) Z.
Take as your volume the cube shown in Fig. 1. 30 with sides of length 2.

z us“‘ﬁ +te funda mental G hesr i 8 O’fye'_/ﬁencu)
YCV’V)CJ = f\\/ dQ CQ/CU/Q?LQ +Lg

2 \/-plum.z \n+Q3ra‘ oveer +he diveraences A +he

. = Vector €iald | 4hen caleulate +ha Clofed sordace
w%5m$ eve e +M vector freld oorted into the
surface @vrea glement ) for all Six faces

of +he cobe yanc Show +hat 4he regultS

@re +he Same , and give the vesol+

Figure 1.30
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