MATH 122, FALL SEMESTER 2008

Exam 2

Name (print):

INSTRUCTIONS

(1) Calculators are NOT allowed.

(2) Present your solutions in the space provided. Show all your work neatly and concisely, and indicate
your final answer clearly. You will be graded, not merely on the final answer, but also on the
quality and correctness of the work leading up to it.
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(1) (13 points) Evaluate the integral

2
/ P2+ et D

Solution. Let

2 Az +B C  (Az+B)(@+1)+C(a* + 2z +3)
(22 +22+3)(z+1) (224+22+3) (x+1) (22 +22+43)(z+1) '
Therefore
A+C=0,A+B+20=0,B+3C =2,
So

A=-1,B=-1,0 =1,
2 _ x+1 n 1
(22 +22+3)(z+1) (22+22+3)  (z+1)

/ 2 dx_/_ zrl 1 dx_/_d(x2+2x+3)+/ L
(22 +22+3)(z+1) (22 +2x+3) (z+1) " 2(2? + 22 + 3) z+1

In(z? + 2z + 3)

=— 5 +hnjz+1/+C
(2) (13 points) Evaluate the integral
21
[
0 (x—1)

Solution.
-2 | -2 |2
= lim + 1l

R d R d R d 1
/0 V@ -1 x_/o Ja -1 x+/1 Ja-1 T Va1l a1t Va1,

So the improper integral does not exist.




(3) (13 points) Evaluate the integral

Solution.

1] o 1 | o * 1 |
/ nzxdx:/ —Inad— = e +/ —dr = lim e
1 X 1 X X 1 X

1

(4) (13 points) Evaluate the integral

1
0 o7
5 dz
0 xXr

e < a1 ) —1|a . 1l
/0 2dx:/0 —ewd;: lim e= | + lim e a:(l—l/e)—l—(l/e—(]):l

X a—>00 1 a—-s0t

Solution.




(5) (13 points) Find the length of the curve
y=Insinz, 0<z<1

Solution.
! ! cos T\ 2 ! 1
L:/ \/1—|—(y’)2dm:/ 1—|—( - ) dx:/ cscxdr = lim —In|csca + cot x|, = oo
0 0 S T 0 a—0+
So the curve is infinitely long. O

(6) (13 points) Use Euler’s method with step size 0.5 to compute the approximate y-values y1, y2, and
ys of the solution of teh initial value problem

vy =3+azy, y(1)=1

H%, the formula for Euler’s method is

Yn = Yn—1 + 0-5f($n71y ynfl)-

Solution. Since y' = f(x,y) =

xo=1ly =1
3+1-1
x1:1.5,y1:1+0.5%:3
3+15-3
:U2:2,y2:3+0.5+175:5.5
312.55
z3=25,y3 =55+ 0.5+T =9



(7) (13 points) Find the solution to

% =tany +coty, y(0)=mn/4

Solution.
dy

tany + coty -
cosy sinydy = dx
Taking integral on both sides, we get
1 1
isinQy:QH—C, or — icoszy:m—i—D
Plug in the intial value condition y(0) = /4, we get C' = 1/4 = —D. So the solution is

1 1
isingy:x—i—l/él, or —§COSQy:$—1/4

(8) (13 points) Find the solution to

Solution. J
= eare
d
y__ edx
1+ e¥

d
/ Y :/exdx
14 ev
deV
/ez/ewdx
e¥(1+ev)

Setting z = e¥ on the left-hand side, we have

dz .
/z(1+z) et

1 1
/<—)dz:e$+0
z 14z

Inz—In(1+z2)=e*"+C
Ine —In(l1+¢€Y) =e"+C

or
ey




