Math 1272
Spring 2005 Final Exam Problems

This exam contains 14 multiple-choice problems, worth 6 points each, and
6 written problems, worth 15 - 21 points each, for a total of 200 points.
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Which of the following statements on the sequence {an}e., is
correct:

(a) limp—c0an = 0;
(b) limp oo an = 3;
(€) limpoo an = 4;
(d) limpeo @n = 5;

(e) The sequence is divergent.
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(d) 2
(e) oo.

. The partial fraction decomposition of the rational function
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has the form

A B C D &

(@) FH+H+ant @ay

A B Cz+D Ez4F .

(b) Zy+ I+ S8y P
Bz+C Dz+E |

A
() #5+ 2241 T GGt

A B c__.
(d) sy + 241 + (zﬂ-u)”

A B
(e) 745 + @t



4. Z;“;o""—,iﬂ =
(a) 0;
(b) In5;
(c) 5
(d) ¢
(e) oo.

5. Consider the infinite series

Which of the following statement is incorrect:

(a) It converges when p > 0;

(b) It diverges when p < 1;

(c) It is absolutely convergent when p > 1;

(d) It is conditionally convergent when 0 < p < 1;
(e) It diverges when p = 0.

6. The distance between two parallel planes

z — 2y + 2z = 2005 and T — 2y + 2z = 2000 is

() %

(b) 3;

(¢) 5

(d) 4005;

(e) None of the above.

7. The area of the region bounded by the polar curve r = €® and
by therays§ =0 and 6 =1 is

(2 %

(b) $(e2—1)
(c) 3¢%

(d) 3(e~1)

(e) None of the above.



8. Consider the parametric curve

©

z=t+Int;
y=1+¢

The slope of the tangent line at point (1,2) is

(a) 1;

(b) 2

(c) 5

@) 0;

© 3

The curve y = /4 — 22,0 < z < 1is rotated around the z-axis.
The area of the resulting surface is

(a) 2

(b) 4

(c) 4m;

(d) 2m;

(e) m.

10. Which of the following series is divergent:
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[ sec® ztan’zdz =

(a) sectz+C

(b) sectz + tan’z + C;
(c) sec*ztan’z + C;

(d) tsec®z + jsectz +C;
(e) ttan®z + 3 tan’z + C.



12. Point A has a spherical coordinate (4,3, Z). Then its cartesian
coordinate is

(a) (1,2v3,v3);
(b) (1,v3,2v3);
(c) (v3,3,2);
(d) (3,v3,2);
(e) (1,2,3).

13.

(@) 3

(b) 36;

© %

(d) 4

(e) None of the above.

14. Consider the infinite series

In(n+3)
§( o n+3

Which statement is incorrect:

(a) It is an alternating series;
(b) lim,_o, 2243 =

(c) ﬂﬂ% is monotone decreasing in n;
(d) The series converges;
(e) The series is absolutely convergent.



15. (20 points) Evaluate the integrals:

(a) (10 points)
/2:3sin (1+32%) dz;

(b) (10 points)

-
o

(15 points) Consider the differential equation
(@*+1)y=y-3.
(2) (10 points) Find the general solutions to the equation;

(b) (5 points) Find a solution satisfying y (0) = 2005.

-
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. (20 points) Consider curve y = f (z), 0 < 7 < 2, where
flz)= ] Ve Tdr.
A

() (5 points) Find & using Fundamental theorem in Calculus;

(b) (15 points) Find the length of the curve.

=3

. (20 points) Let
f(z) =€ sinz®

(a) (15 points) Find the first five nonzero terms of the Maclau-
rin series of f.

(b) (5 points) Using the coefficients of the series to find £ (0).

©

. (20 points) Find the radius and interval of convergence of the
power series

2" (z+1)"
; Va+l '

Specify the test you use and show your reasoning.

N
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. (21 points) Let A(2,3,4), B(3,4,2), C (4,2, 3) be three points

in the space.
(a) (7 points) Find the angle between vectors OA and OB;
(b) (7 points) Find the area of the triangle ABC;

(c) (7 points) Find the volume of the parallelepiped deter-
mined by the vectors OA OB and OC.
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