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Problems
1. Find and classify the critical points of the given functions.

(@).f(z,y) = 2®+2y° —da+4y,(0).f (x,y) =zy —a+y
(0).f(zy) = «®+y°=3zy, (d) f(z,y) =2 +y" —day
©F @9) = T2y (Df @) =cos(o+9)
(9)-f (w,y) = asiny (). f(2.y) = cosw +cosy,
() f ) = atye U G) f ) = g

1

(k) f@y) = ™™™ () f@y) = T

(m).f (z,y) = (”i) <1+$> (i +§>

(n) f(zy) = ayz—a®—y*—2°
2. Find the maximum and minimum values of
f(2,y,2) = zye ™™ Y

3. Find the maximum and minimum values of

f(z,y) =

_r
14224 y?

4. Find the maximum and minimum values of

f(z,y) = =z —x®+y* on the rectangle
0 < 2<20<y<Ll.

5. Find the maximum and minimum values of

f(z,y) = xy— 2z on the rectangle
-1 < z<£1,0<y< 1.

6. Find the maximum and the minimum values

f(z,y) = zy—vy* on the disk
2?2 <L



7. Find the maximum and minimum values of

flzyy) = xy— x3y? over the square
0 < z<1,0<y<1.

8. Find the maximum and minimum values of

f(z,y) = zy(l—x—1y) over the triangle with vertices
(0,0),(1,0), and (0,1)

9. Maximize
x3y5

subject to the constraint z +y = 8.
9. Find the maximum and minimum values of

fle,y,z)=w+y—=

over the sphere z2 + 32 4 22 = 1.
10. Maximize

here is f (z,y) is continuous?
9. Find the Maclaurin series representationsfor the functions given below. For
what values of z is each representation valid?

37 cos (2x3) , sin (z — 7/4), cos (2z — 7), x?sin (x/3), cos? (x/2)

1+2° 9 l—2 [ 9.2 9
m, ln(2+x),ln1+x, (6 —1)/33‘
coshx — cosz, sinhxz —sinz

sinzcosx, tan~! (5x2) ;

10. Find the required Taylor series representation of the functions given below.
Where is each representation valid?

= e 2% about the point z = —1
= Inx in powers of x — 3

f ()
[ (x)
f(x) = ze* in powers of x + 2
f ()

T fo—1
= 1In powers or r —
r+1 P

11. Find the sums of the series below



4 6 8

5 X T T
1+zx JFEJrgJFZJr
. 29 . 215 - 221 . 227 -
3'x4 5l'x16 T7T!'x64 9! x 256
CL'2 LL’4 LL’6 LL’8

1+§+E+ﬁ+a+'“
1 1 1

1
+2><2!+4><3!+8><4!+

12. Evaluate the limits

-
(a) lim M,(b) lim 5
@—0 sinhz 2—0 (1 — cos )

2si —3sin2
(d)lim sin (3z) ism x
z—0 Sz —tan™ " 5z

1 — cos (z%) o (e*—1—x)
’ =022 —In (1 + 22)’

13. Use Maclaurin or Taylor series to calculate the function values below with

error less than 5 x 10~° in absolute value

(a) e*2,(b) In (0.9), (c) cos 65°

14. Find all the first partial derivatives of the function specified and evaluate

them at the given point

(a) f(z,y) = sin(zyy) at (5,4) (b) f(z,y) = \/IQITy? at

(=3,4), (c) w = 2@ at (c,2¢), (d) g (o1, 22,73, 24) = Bat
4
(37 17 717 72)

15. If z = sin (z%y), where z = st* and y = 5% + 1, find % and %
(a) by direct substitution, (b) by using the (two-variable) chain rule.

16. Find 5 5
%f (ny, T+ 2y) and (‘9_yf (xzy,x + Qy)

in terms of the partial derivatives of f, assuming these partial derivatives

are continuous.



