Calculus II-------------- Midterm # 1 April 5, 2005

Name of the Student: No:

1. Draw the graph of the polar curve r” = cos(28) for
0 <60 < 7. Then calculate the area bounded by the curve.

Calculate the two areas bounded by the two curves separately.
A = 1 ="
Area e =4 j ydx =4 j Esin(2t) costdt = 4 I sint cos” tdt
t=0 =

t=0 =0
Let u =cost = du = —sintdt

1
Area=4 I (—u*)du = g $g.units
0

% 1 ”4 77
Area,,, =4 j Erzdﬁ =2 j c0s(26)d6 =sin(26) |/* =1 sq. units
6=0 6=0

2. Determine the points where the parametric curve has horizontal and vertical
tangents, sketch the curve for —2<¢<2.

4 3
x(t)=——=, y(@t)=t-3t.
(1) 7 y(®)

dx = iztz =0 = Vertical tangent ¢ =0
dt  (1+t°)
dy

— =3¢t* =3 =0 = Horizontal tangent ¢ =1land ¢ = —1




3. Determine the convergence or divergence of the following series:

> (2n)!
@ 26y

Ratio test :
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Ratio test :
n3
n+l n 3 1-
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p=lim— 5 — =—lm——=—lm———
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3 3n+1

p= % <1= CONVERGENT
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4. Find the interval of convergence for the power series: 2—3(4 -x)".

n=l1

The radius of convergence :

im e" (n+1)° 1
_n_) nd e e
Ratio test:
n+l 3 3
p =1lim —(4—x)" —" |—1 e ~(4-x)| <1
> (1 +1) @) 1)
for convergence
|4—x|<l:>_—1<4—x<l
e e e
:>1>—4+x>—1
e e
:>l+4>x>4—l
e e
1 . = (="
At x =4+— the series z converges.

e

n=1



0

1 .
At x=4-—— the series E — converges. Interval of convergence
e N

4—1SxS4+l
e e

5. Find the first four nonzero terms for the Maclaurin series of

f(x)=sin’x _1-cos2x c§s2x

f'(x)=sin(2x) = f'(0)=0
f"(x)=2cos(2x) = f"(0)=2

f""(x) = —4sin(2x) = f"'(0)=0
f9(x)=-8cos(2x) = fV(0)=-8
FO(x)=16sin(2x) = f(0)=0
F©(x)=32cos(2x) = £ 9(0)=32

7 (x)=-64sin(2x) = f7(0)=0
F®(x) =—-128cos(2x) = f®(0)=-128

FE) = O+ 'O+ [ O+ /" O+ D0+

- -12
f(x):0+0x+£x2+10x3+—8x +—0x" +—x +—0x7+ﬁx8+

2! 3! 4! 5! 6! 7! 8!
3x4+2x6+_ 7
4! 6! 8!

=2+



