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10.

11.

(a) If z = f(x,y), define f,(x,y) in terms of limit.
(b) Use (a) to find f,(z,y) if f(x,y) = z%ev.

Y
f f(x,y) = cos (1—|——$)7 calculate f,,, foy and fy,.

Let z = f(z,y) and u =< a,b > be a unit vector.

(a) Define D, f(z,y), the directional derivative of f in the direction of w.
(b) Define V f(z,y), the gradient of f.

(c) Express D, f(z,y) in terms of V f(x,y).

f f(x,y,z) = xsinyz, find

(a) the gradient of f.
(b) the directional derivative of f at (3,0, 1) in the direction of v =i — 2j + 2k.

Suppose that the temperature at a point (x,y, z) in space is given by T'(z,y,z) = 80/(1 +
2 + 2% + 32?), where T is measured in degrees Celsius and z, y, z in meters.
(a) In which direction does the temperature increase fastest at the point (1, —1,2).

(b) What is the maximum rate of increase 7

Find the directional derivative of f(x,y) = x%¢™¥ at the point (—2,0) in the direction toward
the point (2, —3).

At what points does the normal line through the point (1,2, 1) on the ellipsoid 4z 4y*+42? =
12 intersect the sphere z2 + y? + 22 = 102 ?

d
. If 2 = 2%y + 3xy*, where x = sin(2t) and y = cos(t), find d_j when ¢ = 0.

0
CIfu = 2ty + y?23, where 2 = rse,y = rs’e”" and z = r?ssin(t), find the value of 9 when

0s
r=2s=1,t=0.

0 0
Find i and % i 23+ 4+ 22+ 6ryz = 1.
or dy

0z 82\ 020z
If z = f(x,y) where x = s + ¢ and y = s — ¢, show that ((‘31:) <(‘3—y) = o



12.

13.

14.

15.

Find the local maximum and minimum values and saddle points of f(x,y) = z*4+y* —4zy+1.
Find the shortest distance from the point (1,0, —2) to the plane z + 2y + z = 4.
Find three positive numbers whose sum is 100 and whose product is a maximum.

Find the dimensions of the rectangular box with largest volume if the total surface area is
given as 64 cm?.
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1 z2e? 14.3 — H A2 45
-2y .,y y? y 1 y )
2 w = - s fyy = — 14.3 — #1784
J (1+x)3 Sm(l—l—m) (1+x)* COS<1+:E) fun (1+ x)? COS(1+:L‘) e
B 1 : Yy Yy Yy
Jou = (1+ x)? Sln<1+x (1+x)3 COS(l—l—x)
St hay b~ f@y) ,0f Of. .
4 | (a)sin(yz)i+ xzcos(yz)j + zy cos(yz)k, (b) — 2 14.6 — 14 5°
5 5 o
5 | (a)g<-1,2,-6>, (b)gx/ﬁ 14.6 — 418 7
4 A
6 - Review — H A8 45
2 19 14 19
7 t= _17('7773/72) = (_77_27_7)7t g (LU Y,z ) (?7?7?) 146_:5% 60
8 6 14.5 — #1781
9 192 14.5 — #1785
0z 22+ 2z Oz y? + 222
10 | =2 = (21295 22 (L 1277 14.5 — #)4 9
Ox (22—1—2xy)’8y (22+2xy) e
11 | =% 14.5 — ¥ A 46
12 | The local min.f(—1,—1) = —1, f(1,1) = —1, critical points : (0,0), (=1, —1),(1,1) | 14.7 — =8 3
VG
13 %_ 14.7 — 418 5
100 100 100
14 (a:,y,z) = (T,T,T) 147—’5’% 45
8 8 8
15 (l’,y,Z) = (%,—6,%> 147—;5'7% 50
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