September 2009 Math 222 I. M. Isaacs
Sample 6th Week Exam Problems
All of these problems have appeared on Isaacs’ exams.
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1. Integr_ate. (a)

T dx rdzx
Va2 (b) /:B2+2x+2 ()/ :c+1)(x+2)

Bz +1)dx
cos (33) V3z® + 2z + 1
2. For each of the followmg, either compute the value or Wmte DIVERGES.

(a) /1 T —‘f?”— © / sin(z)dz () / de

22
3. Integrate. (a) / / sin?(22) dz (c) / z*In(z)dz  (d) / sin®(z) dz
4. Solve these initial value problems. , ' ,
(a), % —~ % =z y(3) =9 (b) %Z— = ;ly +e* y(0) =1=y(0).

- 5. Find the general solutlon for y — 4y + 13y =0.

6. Write the general solution for each of these.

(a) ¥ +6y +9y=e¢" (b) o' +4y=2x% "

7.  Use Simpson’s rule with four intervals to find an approximation for In(3). HINT: Start by
writing a simple integral whose value is In(3). Work with fractions, not decimals.

NOTE: In(3) =~ 1.098612289. You can use this to check that your answer is reasonable.
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8. Tam trying to evaluate [ = / v v I decide to try a trig substitution, and I obtain

VEV22 1
a definite integral involving trig functions. What integral do I get? DO NOT EVALUATE.

9. Integrate.
() /\/S% (b) /(1:“’)2@ (0) /tan3(x)sec(ac)d:c () /1;:;%@

10. Integrate.  (a) /o " tan(3z)dz  (b) / dt (c) / ’ \/wi—_gdm (d) / 4eﬁda:

4¢3 — ¢t

1. For each of the following integrals, either compute the value, or write DIVERGENT.
@ / L ow[era o[ L @[ 2
0 e® o Z +1

z3 dz zdx ¢
12. Integrate. 2 =
ntegrate ()/Osm (z/3) dzx (b)/ O c)/x2+5x+6 (d)/1 In(v/z)dx
(™2 sin(z)dz

() / (3 — 2cos(x))?

13. Integraté. (a) / x35jxl (b) / xéew dz (c) / (—4—_*_;1;—)3/2 (d) | / sect(z) dz




' 14. Decide whether or not this integral has a meaningful value. If it does, compute the value

. . 2 dzx
- and if not, explain why not: | ‘
-~ T
’ 7 3
+ (2z+3)dz
15. Tntegrat 4 ad d /
5. Integrate (a) /sec (z)dz  (b) / el (c) e Y

d) / 2(4— 3% dx (e / Sin2(:1;§()—8(§iiia(:x) — @ / z sin ln(a:) ) dx

16.  State which of the following are DIVERGENT improper integrals.
o0
(a) /0 cos(z)dz (b) /0 —2—% (d) / tan(z)dz (e) / e da:

1
z+1 2 4
17. Integrate. (a) /0 = +2$__4dm. (b) /acsec (x)dz. (c) /cos (z/4) dz.
: 3
18. Integrate. (a) / sin?(x/3)dz.  (b) / 5 —ixS ;z—_f;-lg—:*—_—(;
0
< 65 o ooy -
e 19. Find general solutions. | A next \!\\g\f\U ot of o
V12 (a) y'+y ~2y=4z @ y" -2 +y' =1 () v' -2 +5y=0.

20. For each of these initial value problems, find the indicated value of y.
. (a) y ~—(:c +y)/x y=2whenz=1 Findy when z = 2. ‘
(b) = (yy/ )3 y=1andy' = —4 when z =0. Find y when z =1.

&
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@ The graph of the function y = f(z) for z > 0 has the property that the normal line at each
int (z,y) on the curve crosses the y-axis at (0,y/2). The curve crosses the y-axis at (0,4).

Where does the curve cross the z-axis?

22. Solve these initial value problems. .
(a) ay—y=2® y(2)=6. (b)) ¥=@+y)/z y1)=1
@ Solve this initial value problem. 3" =8(y®+y). y(1)=1, ¥ (1)=

24. Let L be the linear differential operator given by the formula L(y) = a:zy’ " —2zy + 2y.
(a) Compute L(z), L(z?) and L(z3).  (b) Find the general solution for z?y" — 2zy’ +2y = 4z°.

1 " ‘
( z+1 2 4T
25. Integrate. (a)/o . +2m_4dm. (b) /a: sec’(r)dz. (c) /CO? (4)da:.

422 -4
dx

26. Integrate.

3
d
27. Use Simpson’s rule with n = 4 to obtain a numerical approximation for / ad
1

- e 1+z
Y2 e B
28. Integrate. (a) / ﬁ. (b) /m‘ h’l((l}') dz.
1 e —

4
29. Integrate. a 1o +1 dz. b sin(In(z)) dz.
- 473 — x




