METU-NCC
Mathematics Group

Calculus with Analytic Geometry

Final Exam

Code : MAT 120 Last Name :

é&cad.Year : 2010-2011 Name : Stud. No -

emester : Summer

Instructors: A.D./E.G./O.K. | Dept. : Sec. No :
Signature

Date : 15.08.2011 -

Time : 09.30 8 Questions on 8 Pages

Duration : 150 minutes Total 100 Points

1(10) [2(10) {3 (15) |4 (10) [5(10) [6 (20) ]7 (15) |8 (10) m "

Q.1 (10 pts) Find the equation of the plane through the points (1,2, 0), (0, —1, 1)
and (—1,0,—1) in space. '
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Q 2 (10 pts) Find and classify all critical points of the function
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Q.3 (7+8=15 pts) Let D = {(x,y) 1<t 42 <4
region in the first quadrant (figure below)
o f
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(a) Using the polar coordinates, transform the region D into the r-¢ domain, and

sketch the obtained region.
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(b) Evaluate the following integral / / 34/ z% + y2dA based on the transformation
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Q.4 (10 pts) For each of the following vector fields, check whether it is conservative

or not. If it is, find a potential function.

(a) F (z,y) = 222 cos (zy) i+ = cos(a:y)j.
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Q.5 (10 pts) Find the work W = % (esn®) — yz) do + <m2y + %) dy done
e
C

on a particle along the closed curve C, which starts at (0,0), moves along y-axis
to (0,1), then along the segment line to (1,0), and then along the z-axis to the

starting point (Hint: Use Green’s theorem).
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Q.6 (3—{—3+3+3+4+4=20 pts) Test for convergence or divergence:
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Q.7 (5+10=15 pts) Let f (z) = 3 Q;L 1)1(" * 52)2 be a rational function
x z -

(a) Find the partial fraction expansion (from MAT 119) of the function f (z).
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Then, x=x+5 = ACe-25° + Box ) X 2y + C(Dxrt)
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(b) Based on the partial fraction expansion, find the power series expansion of the

function f (x) around the point a = 0. State the interval of convergence.
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0.1
Q.8 (10 pts) Estimate the integral / (emg +f (a:)) dz by using a power series

0
expansion up to the 24 term, where the function f (z) is supposed to be a smooth
function with the properties f(0) = 5, f/(0) = 1, f"(0) = 0, 3 (0) = 3 and

@ (0) = 0.
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