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MATH 132 PRACTICE PROBLEMS FOR MIDTERM 3

1. Determine if the following integral is convergent or divergent. If it is convergent, then find its value
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2. Find (a) % for the function z =(x* + y)ehﬂr_ Ans: (3x2 +2x +3y)e3x+.4y
2
(b) gz.; for the function z =3/x* + y?. Ans: Y ;
3 +y?*)3
2 -+ 3 + 2 3 " 2 + 3 3
(c) 2 for the function h(x,y) = B zxy*i“)_‘ At + Xy 33’
ax :/x +y (x1+y2)5

(d) é}- for the function h(x,y) = In(x® + 3xy® + x2y’)e** ¥+

dy
6xy +3x%y?
x* +3xy® + x%y’

Ans: eI (5 +6x)In(x’ + 3xy4+x7y>)e o

3. Find the marginal cost % with x =20 and y = 30 for the function C =7x +.03x* 4 2xy +y’ +900. Ans: 100

4. Find the marginal cost %xg ‘with x =40 and y =60 for the function C = x4/x +y.+5000. Ans:12

5. The demand functions q,, q, for the products A and B are given bj_r
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Determine whether the products A and B are compelitive, complementary or neither. Ans: Complementary.
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6. The demand functions g, g, for the products A and B are given by q, = P:’ and qgz = 300,

: Pa A
(a) Determine whether the products A and B are competilive, complementary or neither.
(b) Find the values of the two marginal demands for product A, when p, = 8 and Pp = 64.
(c) If p, were reduced to 62 from 64, with p, fixed at 8, use part (b) to estimate the
corresponding change in demand for the product A.
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Ans: (a) Competitive, (b) gz»\ = -5, %?)—A = (c) decrease the demand for A b Corre vt
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7. (a) Use implicit differentiation to find -gz—x from the equation

X}y =7x* +y? +3xy =11

Z
14x -3y - 3x%y’z?

Ans
2x’y’z

{b) Use implicit differentiation to find 92 from the equz{tion

EY

zxy—~7x> +y’ =09.

3y +xz
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Ans:—

8. Find f,, and f, for the following functions:
(a) f(x,y) =(x? + xy +y>)(x* + xy +1)
Ans:f, =202x* +2xy +y* + 1) +2(2x +y)’, f, = 6x* +8xy +3y” + 1.
(b) f(x,;)f: xy’z®*+11.  Ans: f, =0, f, =3y*z’.
%.

9. Find the critical points of the following functions, and use the Second Derivative Test to determine whether
it corresponds to a relative maximum, minimum or the test:gives no information.
(a) f(x,y) = x* +4y* — 6x +16y. Ans: relative mininum at (3,-2).
(b) f(x,y) =x* +y> +xy—9x+1. Ans: relative mininum at (6,-3).

(c) f(x,y) =%(x3 +8y") = 2(x* +y*) +1.
Ans: rel. max. at (0,0), saddle points at (o,%) and (4,0), rel.min.at (4,%}l
Second bcrivativc Test:' If (x,,¥,) is 2 critical point and D be the function defined by ..
2
DY) =fu (D, N = [E k)] o

Then (a) if D(x,,y,) > 0.2and f,, (X,,¥,) > 0, then (x,,¥,) is a point of rel, mininum.
(b) if D(x,,Yy,) > 0 and f, (Xq,¥) <0, then (x,,Y,) is a point of rel. maximum.
(c) if D(x,,y,) <0, then (x,,Y,) is a saddle point.
(d) if D(xg,Yq) =0, then no conclusion can be drawn.
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