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1. For f(z,y,2) = 2y — 2% + x find the absolute extrema
on the set B = {(z,9,2,) ;2% +y? + 22 < 1}..

C.P. inside Vf =0

y+1=0 x=0 —22=0 (0,-1,0)
C.P. on the boundary Vf = AVyg gz, y,2) =22+ +22 =1
y+1= XN T = A2y — 2z = A2z
from the last equation case 1.z = O;case 2.2 # 0 so A = —1
1
for 1. xy7é0;2£:/\:y2+ 22 = 92 + y together with 22 +¢y? =1
Y x

22 +y—1=0 (2y —1)(y +1) =0 for y = —1 as above
fory =1 2= %sox::l:@ finally (:I:‘/_ 1 0)
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for 2. )\:—1—>y—|—1:_2x $:—2ysoy+1:4y
thusy_l QIZ%Zansz:l—%—% (327§7i>

5 C.P.,now values

F0,-1,00=0  f(*%23,0) = 33 = 1.3 max

7 (_s§ %,0) =38 _j3f (%2 %,i%) — —4— _1.33 min

2. Evaluate / / 5 dxdy where D is the region in the first quadrant

between x =4 and y = /x.
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3. Describe/sketch the set S in the coordinates z,y, z

(a) if S={p=2r}

where p is from spherical r from cylindrical coordinates;

(b) if S ={r =2,0 = —,z any} is given in cylindrical coordinates.

for a)
p=2r = a2 +y? +22 =4da? +4y> 22 =322+ y?);2=£/3(% +y?)
two part cone

forb) r=2,0 = % gives the point (\/5, ﬁ)together with z any
vertical line (\/5, V2, z)

4. Evaluate the integral / / / dadydz
e

where B is the region in the first octant below z = \/x + y and above the triangle
with vertices (0,0) (1,0) and (0,1).

B={0<z<,z+ ,(x y)GT}WhereT:{$20,y20,x+y§1}

/// d:cd,ydz /J

dz dady = 2 / V2T dady =

1
OR///dxdde: 7 /d:ndy dz where T, = {x >0,y > 0,22 <2 +y <1}
T.

area of T, is the diffrence between two triangles so A, = % (1- 24)
1

[ Frtaie=4 [ (4-sh) = - 1) =

dxdyd
5. Evaluate /// rayaz —————where B = {(2,y,2);22 + 94>+ 22 < 2,2 > 1,2 > 0}.
x? +y? + 22

S\

spherical coord.

2 .
/// _ dwdydz  _ /// p”sin gdpddf where B* = {p? <2,pcos¢ > 1,0 € [-%,Z]}
B B>

Va?+y? + 22 P
1
together —¢ <p<V2 necessarily — 75 < < cos¢ so ¢ € |0, }
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= %7sin¢(2— Flw) d¢:’7T[—COS¢]§ —
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:%{2—\/5—\/54-1} :77(%—\/5).
Evaluate 222 + y2dadydz
JJf i

6.
where B = {(x,y,2); 22 + 2y* + 2° < 3,2 > /a2 + 42,y > 0}.

cylindrical coord.

I= ///Z\/x2 + y2dedydz = ///zr2d7’d0dz whereB* = {212 +22 < 3,2 >r > 0,0 € [0,7]}
B B

intersection of the line and ellipse z =r=1;0<r < 1;7r < 2z < /3 — 212
1
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