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1. The production lavel P of a factory during one time period is modeled by Pz, y) =
K3y 2 where K is a positive integer, = is the number of units of labor scheduled
and y is the number of units of capital Invested. If labor costs 82700/ unit, capital
cost. $600/unit and the owner has $1,600,000 available for one time period, what
amonnt of labor and capital would masiinize production?

{n) 206.3 unlts of labor and 1333.3 units of capital
(b]  592.6 units of labor and 2666.7 units of capital
fe]  2666.T units of lahor and 592.5 units of capital
(d) 13333 units of labor and 296.3 units of capital

Section |ll. Problems (8tERi2HEEE, 107, ARERLIIRIBHEE &
AIFFata)

1. Suppose that the function f is continuous on [a, b and differentiable on (a, b). Frove
that if f'(z) £ 0 for any = in (e, b}, then there exists at most one value ¢ € [, b
such that f{c) = 0. (10%)

L

(a) Supposs that {a,} 15 a sequence of nonnegative real numbers. Prove that 37 a,
is comvergent (f and only if its sequence of poartial sums is bounded. (5%)

(b} Give an example of a series that diverges and whose sequence of partial sums
is bounded. (5%}

3. Assume that the rectangle £ =1[0,1] % [0.1] and that [ is defined on R by

flz, )= [;:T—:_;{]i i (2, ) # (0,0)
T lo T tmw =000

Show that [ is not Riemann integrable on A. (10%)
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Section |, True/False (S2IEH, M35, FMIRNEH)

L. If {a,} and {b.} both diverge, then {ayb,} diverges.
- If the function f is defined by

b

£ itz is vational
flz) = e
= if r g irrationel,

then limg.q Flr) =0
3 T lime—e | flx}| = L], then limeeu flz) = L.
4, A function [ is contimuous at == ¢ if and enly if lim, ., f{z) = fla).

5. A composition of two continuous functions might not be continuous.
i 3 0 f . ;
6. Limits of the form 5 or oo must vield the value of L

7. If f ia bounded, then f is bounded.
8. If the function [ is defined by

s T
) = :r.sm;ru i st0
0 iPE =10

then f is differentiable and [* is unbounded on [=1,1],

1
Y Ifr=012,...theanl = [ [—Inz)"dz
Ji

m
10. If the improper integral [h [ converges, then so does f I
o a

Section . Multiple Choice Questions ((B{RH, FE 45, FRRFEH)

Lan s

1. Determine whether the function f(x) = —— is continuous at the given point ¢ = 0.

If the function is not continuous, determing whether the discontinuity is removable
o nemremovable.

{a) Discontinuous; removable, define f{0) =0
(b} Discontinuous; removable, define f{0) =1
(e) Continnons

(d) Discontinuous: nonremovable
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2, Find o for y — & +a2y =T

(] vt L,
(z+120
S —2
() :’ +-2
() riy+-.f:§5
() l?—:ﬂ?}

3, Find the number of units that must be produced and sold in order to yield the
maximum profit, given the following equations for revenue and cost:

Rz) = 3x
C(x) = 0.00Lz* + 1.4z + 90

(a) 2200 unite

[l 4400 units
fe) 16K unics
[d} 200 units

4, For u certain drug, the tare of reaction in appropriste units is given by R(L) =

: 3 : ;
r - el where ¢ is measured in hours after the drug is administered. Find thie total

teaction to the drug from t = 1 tat =6,

fa) D67
by 267
) &

(d) 1.84

3. f:v:ﬂftil'
fa) x85 84O
(b} 28 In8—8 +(
{v) B + L g4 0

ing
) —E—-—- L ; T b
(d) 78 {MF_E 2
; n—=_Gy7
6. Find HLL’E*,(-;H ﬂ)
(a) al?
(1) p=1/12
(el a®
(d) e
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7. Which of the following statements is false?

(a] The series ¥ a, must have no negative terms in arder for the Direct Com-

parison test to be applicable.

(b) If {a,} and {4,} meet the conditions of the Limit Comparison test, then it

lim 5% = 0 and 3 by converges; then 3 a, converges.

n—2 b,

(2] The sequence {u,} and {b,} must be positive for all n to apply the Limit

Comparisan Test.
(d)y Al of thers are trie.

8. Find the power series representation for

j{:J-ILJc’FdL

(a) n+£+£+£+£+--
! ) I 9
é 3 0 42 21§
2 P 2 2
1) $+F+Iﬁ+ﬁ+ﬁ-ﬁv+~-
iq':| I—f.pﬁ—i...ﬂ-,
3 5 R

9. Derive a series for In(1-+2%) for = > 1 by first finding the series for 0 j_‘ =

Integrating.

. a4 {_E:Iu-i-l

(i) E!nx-'rz——:-—-—
— jrEin
b {_ijrﬂ-'.

(b) I.nr+z:t —

(e] Inr-l—il_l_iu
i | fx®

(d) 2m:+§2£%}

]
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