MATH 0230 MIDTERM II ANSWER 4. Let {a,}52, be defined by ag = 1,a, =
an—1/2 for all n > 1. Also let s, = Zk:o ag.
Find (i) a3, (ii) s3, and (iii) limy,— 0 Sp.

: 1 1 1
(i) ao =1,a1 = 3,02 = 7,03 = 3.

3
:/ VIT @22 dy. (i) 53 = ao + ay + az + ag = 1.
0

1. Find the integrals for the following.
(1) The arclength of z = y%, 0 <y < 3.

(2) The work to pull a spring of constant
2000 (N/m) from its equilibrium position
by 5 (m). 6 "

v * z z
° / Sin(zQ)dz:/ {22—74_7_'_}(12
W:/ 2000z dzx. 0 0 3! 5!
0 = 0+0x+0:p2—|—%x3—|—0x +02° + 025
—éﬂ—i—()xg—i—---

5. Find ag, - - - , ag in Taylor expansion [ sin(z?)dz.

(3) The y-coordinate of the centroid of a lam-
inar occupying the region bounded by
y=0and y = 2z — 2°. ,

y:%f; 2x_$2]2_02}dw 0=ap=a1=a2=a4=as
fo 2z — x%] — 0} dx

2. (a) Let f(z) = (1 + x)1/3' Find a polyno- 6. Find all those real value x such that the series

Yoy (2\%’1 is convergent.

mial P(z) of degree as small as possible such
that [f(z) — P(z)| <107° for all z in [0,0.1].  Solution. To use ratio test, we calculate

Solution. When 0 < x < 0.1, y (22)"+ //n £ 1| o
Mia"*_ aig-+) N PN
F(x) = Tala,0)) < 2" o M10
T (n+ 1) T (n+1)!
When |2z| < 1, series converges.
fllz) = 21+ )23 11(0) = 3 When [2z| > 1, series diverges.
(z) = 9(1 )T 5/3’ F(0) = _% When 2z = 1, the series, Y -, ﬁ, diverges.
@) = 9014 a) 83 (o) = 10 When 2z = —1, the series, > >, (=1)"/\/n,
o2 ’ oo is convergent, by alternating series test.
. 80
"(x) = —2—(1)(1 +2)783, M= 3L .. The series converges when —% << %

7. Test for convergence:

Zlnn = (=1)"n Nt 1000n
Z 72 100n + 1000’ Z

|f(z) — Ty(x,0)| < 80102

1 1.2, 5.3 3_6n —
P(Z‘) = Tg(l'; 0) =1 + gl‘ - §x + STx : n=1 n n=1 n=100 n Gr 10
When x = 0.1, the last term %10_3 > 6 X (i) - lnT” > % forn >3 and Y 7, % = 00,
1075, so Ty(x;0) is not accurate enough. .. the series diverges, by comparison test.
. (=)™ |
3. The position vector of a moving particle at (if) . Ty oo |100n+1000| 100 7 0,
time ¢ is r(t) = (cost, t). At t = 0, find the . the series is divergent.

(iii) Use limit comparison test to compare it

velocity, speed, acceleration, unit tangent vector, |
with the convergent series ) .

and tangential acceleration.

r'(t) = (—sint, 1), r"(t) = ( — cost,0). At t =0, lim 1000 «n2 = 1000.
velocity v =r/(0) = (0, 1); n—oo n3 — 6n — 10
speed v = ||t/(0)|| = 1; The series is convergent.

acceleration a = r”(0) = ( — 1,0);

unit tangent T = v/v = (0, 1);

scalar tangential acceleration ar = a-T = 0;
tangential acceleration ar = arT = (0, 0);
normal acceleration ay = a—arT = (—1,0);
scalar normal acceleration ay = ||lay|| = 1;
unit normal N = ay/ay = (—1,0);
curvature £ = ay/v? = 1.



