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P. Vojta Math 1BM Final Exam Sat 20 May 2000

Some Formulas

1(1 - cos 2x)

sinz = £(1

cos? x = (1 + cos 2z)

sin Acos B = 3 [sin(A — B) +sin(4 + B)]
sin Asin B = & [cos(A — B) — cos(A + B)]

cos Acos B = }[cos(A — B) + cos(A + B)]

ftanudu =In|secu| +C

fsecudu = In|secu + tanu| + C

1
]tann wdu = ] tan™ 'y — / tan™ 2 u dn
" — .

1 n—2
fsec" wdu = : tanusec™ 2 u + 1 [sec”‘2 u du
n — n —

i itution: & = TY. gin g = 2t _ 1=t — _2_
Weierstrass substitution: ¢ = tan (2), sinz = 7im, COSL = 147+ dr = T dt.

Binomial series:

(L+2)F = i (i)xn (i) _ k(k— 1)..;&Ek—n+1) n> 1) (]g) »

n=0
2 3
T T
In(l — = - — — — - —
n(l —z) 5 3
arctan z? —+ cal il -+
r=r— —+—=———=-+....
3 5 7

ool
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10.

(35 points) Find:

2

(a,).f Vz? 4+ ddx
0

(b). /1 (Inz)%dz

1/2
(c)/ arctanmdlm
0

T

(12 points) If the curve y = 2z — 22, 0 < 2 < 1, is rotated about the z-axis, find the
area of the resulting surface.

T
(14 points) Describe how one can compute Z ) to within 0.01.

(You do not need to actually carry out the computatmn but if your answer involves, say,
the n™ partial sum, then you should say what n is.)

(25 points) Determine whether the following series converge absolutely, converge condi-
tionally, or diverge:

= m -1
D N

(25 points) Determine whether the following series converge absolutely, converge condi-
tionally, or diverge:

(a). i (arctan (7—!— %) — arctan 7)

n=1

-2 ()

(14 points) Find the Maclauren series for

1—z2
(20 points) Solve the differential equation
, Inz
y =
Ty + Y

(20 points) Solve the boundary-value problem " + 2y’ + 2y = 0, y(0) = 0, y(#/2) = L.

—&

(24 points) Find the general solution of the differential equation 3" + 2y’ + y =

(24 points) I'ind the (series) solution of the initial-value problem
y' —ay —y=0  y0)=0, yO)=1.
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11. (12 points) Match the equation to the graph. You may assume that each graph belongs to
one equation.

y =2+ zy

y =%y

3 2 -1 0 1 2 3



