Math 141

Gluck, Alam, Molina, Nguyen

Thursday April 27, 2000

PRACTICE FINAL EXAM

INSTRUCTIONS.  

Work out all the problems on this practice exam.

Give detailed explanations, using words as well as equations..

Use a separate sheet for each problem.

Leave space to include notes from our review session.

Bring the practice exam with you to the review session on 

Tuesday May 2 from 2 - 6 PM in DRL A1 (our regular classroom).

We will go over the problems at that time.

Problem 1.  Find the length of the curve   y  =  
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(cos 2t)1/2  dt   from  x = 0  to  x = /4 .  

Problem 2.  Find the area of the surface generated by revolving the curve   y = (x + 1)1/2

about the x-axis  for  1 ≤ x ≤ 5 . 

Problem 3.  Determine whether the series  
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1 / [n (1 + ln2n)]   converges or diverges.

Problem 4.  Determine whether the series  
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(n + 2n) / (n2 2n)  converges or diverges.

Problem 5.  Find all the values of  x  for which the series  
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xn / [n (ln n)2]  converges.

Problem 6.  Find the Taylor series for  f(x)  =  2x  about the point  a = 1 .

Problem 7.  The estimate  (1 + x)1/2  =  1 + (x/2)  is used when  x  is small.

                     Estimate the error when  |x| < 0.01 .

Problem 8.  Find a series solution for the differential equation  y" – x2 y  =  0

                     with   y(0)  =  a   and   y'(0)  =  b .

Problem 9.  Find the distance from the origin to the line  x = 5 + 3t ,  y = 5 + 4t ,  z = –3 – 5t .

Problem 10.  Find the shortest distance from the line  x = s ,  y = s ,  z = s  to the line

                       x = t ,  y = 2t ,  z = 1 + 3t .

Problem 11.  Find equations for the tangent plane and the normal line to the surface

                       x2 – xy – y2 – z  =  0  at the point  (1, 1, –1) .

Problem 12.  Find the local maxima, local minima and saddle points of the function

                       f(x, y)  =  1/x  +  xy  +  1/y .

Problem 13.  Find the absolute maximum and absolute minimum of the function

                       f(x, y)  =  x2 + xy + y2 – 6x  on the rectangle  0 ≤ x ≤ 5 , –3 ≤ y ≤ 3 .

Problem 14.  Find the points on the sphere  x2 + y2 + z2  =  25  where the function

                       f(x, y, z)  =  x + 2y + 3z  has its maximum and minimum values.

Problem 15.  Integrate  f(x, y)  =  y cos(xy)  over the rectangle  0 ≤ x ≤  ,  0 ≤ y ≤ 1 .

Problem 16.  Find the area of the region which lies inside the cardioid  r = 1 + cos 
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