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WRITE YOUR NAME AND CHECK YOUR TA’S NAME ON EVERY ANSWER SHEET.
SHOW YOUR REASONING. YOU NEED TO SHOW WORK TO GET FULL CREDIT. NO CALCULA-
TORS ARE ALLOWED. LEAVE YOUR ANSWERS IN FORM OF v/2 + 73, In(2), ETC.
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Cheat Sheet
Math 222, Lecture 2

. Variation of parameters: y, = ui(z)v1(z) + ua(x)ve(zr) where

u1(2)v](z) + uz(z)vy(z) = 0 and uj(x)vy(x) + up(x)vh(z) = k(z).

Rotation of axes: cot 26 =

B
cos(%) =sin(§) = —‘/5—2-
sin?f = 1:208—29 and cos® @ = —1+—02()§g€.

a .
. Conics ¢ = ae, k= > ellipse b2 + ¢® = a2, hyperbola a? + b = 2.

u-v = |u]|v|cosé.
|lu x v| = |u||v]|sin6.

u-u=|u

p\ _plp—Dp=-2)...(p—k+1)
k k!
-4 _ ﬁ * V
pro.]\"/ ‘—; \_;V
. . - v
I = position, I = velocity, I’ = acceleration, |I'| = speed, T = =
v
|f"' % I—://l |nfu| Iﬂc”y’ _ x/yul
K= T /2 n2yE-
|| VI (22 + (v)?)2
d=arT+anN, ar =& T and ax = |8 x T, a& + o = |a|°.

Integrating factor: ef P)dz,

;2 =ucosf —vsinf; y = usinf + vcosb.
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I. (25 points.)

(A)(13 points) Let ©(t) = z(t)i + y(t)j where z(t) = cost + tsint and y(t) = sint — tcost.
Find the length of the curve between 0 and 2.

(B)(12 points) Find the area of the shaded section. Set up the integral but do not evaluate.
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I1. (25 points.)

(A)(10 points) Write the parametric equation of the line parallel to the vector (1,2,-1) and
containing the point (0, —1,1).

(B)(15 points) Find the distance between the point (1,1, 1) and the line you found in part A.
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I11. (30 points.)

72

e —1

(A)(15 points) Find the first 4 nonzero terms in the Maclaurin series for f(z) =

(B)(8 points) Transform the equation 72+ Bzy + y* = 1 by a rotation of axes through 45°.

(C)(12 points) For what values of B is the graph of 22+ Bzy+y* = 1 a) acircle, b) an ellipse.
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IV. (25 points.) Find the convergence set for

2n

oo
; (n+1)3n
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V. (25 points.) Solve the following first order differential equation.

(z+3)(z+2)y + @z +8y=1
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V1. (20 points.) Remember that the volume of a parallelepiped is the area of the base times its

height. In this problem we want to find a formula for the volume of a parallelepiped determined
by the three vectors &, b and&(Refer to the following picture.) .

(A) Calculate the area of the base.

(B) Calculate the height h. (Hint: The height vector is perpendicular to both vectors 5 and b.
We also have proj§ = (u_z) V).

(C) Calculate the volume of the parallelepiped.



