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L. Find theanswer of Q= [ [ [ [ dudy, --dx, ,dx, . (5 %)

2. Find the Taylor polynomial of order n about 0 for f(x)=(1+x)", n>0 isan

integer, and || <1. (5%)

(a) Let b, :L,. [s Zb“ convergent or divergent? (5%)
n°

(b) Let a,= , n2l.1Is Zau convergent or divergent? (5%)

3
Sn” —1

4. Evaluate: (20%, 4% each)

; 2 1 dx xdx
() [(x+2)sin(x® +4x6)dx. (b) L T, (©) IJ?T_—H
- X X

(d) jol|2x2 —adr. () [ e,

(a) If X’y+y’=2,find (i) y,(ii) y* atthe point(1,1). (8%)
(®) If y"(0)+(2+1)y'(1)+(2+¢*) y(1)=0, y(0)=2,and y'(0)=0, find (i)

y"(0) and (ii) y”(0).(10%)

6. The GDP of Country A is given by Y (K,L)=80K"*I°® in which K is the

quantity of capital and L is the quantity of labor employed. The cost of labor per
unit is $20 while the cost of capital is $40 per unit. The sum of cost of capital and
labor is constrained to be $600,000. What are the numbers of units of capital and
labor that maximize the GDP of Country A. (12%)
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7. The population sizes of eagles (E) and turkeys (C) at time ¢ are described as the
following differential equations: (£ and C both are measured in thousands while ¢
1s measured in years)

dE

= =009(C-7),
dr
4 o 016(E-3)
dt

Suppose that the initial population of eagles is 3,600 and the initial population of
turkeys is 9,000. Find the population functions of F and C. (16%)

8. The following figure demonstrates the differential equation (autonomous
equation) <= f(y)

Sy)

e

(a) Classify each equilibrium solution of the autonomous equation as sink, node or
source. (4%)

(b) The possible function of fy). (5%)

(¢) The rough drawing of dircction fields (slope fields) that correspond to the

autonomous equation %: S . (5%)




