Midterm 2 / 2010.11.29 / MAT 1224.008 / Calculus I

Name:

Please show all work and justify your answers.

1. Use trigonometric substitution to evaluate

/ dx
224 — 22
2. Find all solutions to the following equations for ¢ as a function of x.

dy_ dy B B
(a)2\/3:_y£—1, z,y >0 (b)%—xy—:n, y(0) =3

3. Evaluate the following sums
>~ 1 oo
(a) Z [2—n + 3—n] (b) an"
n=1 n=1
[Hint for (b): recognize the series as z times the derivative of a known series]

4. Find Taylor series at x = ¢ and determine the interval of convergence. If you have trouble
with writing out the general series, compute the first four nonzero terms for partial credit.

(a) c=0 (b) Inz, c=1

2—z’
[Hint for (a): You don’t want to use Taylor’s formula alone, trust me]

5. Find the first five nonzero terms of the Fourier series for the function on the interval
[—2,2] defined by f(z) = 22 for z between —1 and 1 and f(z) = 0 otherwise.
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| Caculus|l Spring 2010 Midterm 2 #1
> 1/ x"2/sqrt(4-x72); int(%x): sinmplify(9%;
1

x2/\/ 4 - x2
Aa-x*

L - 4 x
| #2
> 2*sgrt (x*y(x))*D(y) (x)=1; dsolve(%y(x)); solve(%y(x))[1];

24 xy(x) D(y)(x) =1

2 (X (X))(3/2)
y(3/2) ~34/x - c1=0
X
L/ (213)
(1252 +4 c1x "2y
4 x

(> {D(y) (x)-x*y(x) =x, y(0) =3}; dsol ve(%y(x));
{y(0) =3, D(y)(x) —x y(x) =x}

2
X
L y(x)=-1+4e
| #3
[ > 5/2"n+1/3"*n; sum(% n=1..infinity);
5 1
= =
2N 3"
11
> n*x~"n; sum % n=1..infinity);
n
nx
X
I (x —1)?
| #4
> Order:=83: x"77/(2-x); series(%x=0); Order:=6:
77
X
2-X
1 1 1 1 1 1
_X77+_X78 +_)(79 +—x80 +—x81 +_)(82 +O(x83)
2 4 8 16 32 64

> In(x); series(%x=1);

In(x)



2131 41 5 NG
I x-1 2(x 1) +3(x 1) 4(x 1) +5(x 1) ©O((x-1)")
| #5

> al:=int(x"2,x=-1..1)/4;

1

i "6
[ > an:=(1/2)*int(x*"2*cos(n*Pi *x/2),x=-1..1);

2 2 . (nm S nTt ntt
2(ln 1 9Snl— |—-8sin— | +4nT1cog —
2 2 2

3.3
L n- T
> a:=[seq((1/2)*int(x"2*cos(n*Pi *x/2),x=-1..1),n=1..5)];
|2¢f-8 2 2(91-8) 1 2(251°-8)
L n3 T[2 27 n3 2 n2 125 T[3

[ > aO+sunm(a[ n] *cos(n*Pi *x/ 2),n=1..5);
pl ot (% x=-2.. 2, scal i ng=constrai ned) ;

2 - 5yeod ™) RES
1+ (m ) co 2 _Zcos(nx) _g( n ) co 2 +}cos(ZT[x)

3 2 27 3 2 2
L L T T
2 51X
(25T -8) co >
+
125 3

Tt




O.Gj
0.4j
0.2*_

> a: =[seq((1/2)*int(x"2*cos(n*Pi *x/2),x=-1..1),n=1..50)]:
aO+sun(a[ n] *cos(n*Pi *x/ 2),n=1..50):
pl ot (% x=-2.. 2, scal i ng=constrai ned) ;







