MIDTERM I- SOLUTIONS
MATH 109

1. PART I (25 POINTS)

1 Ja( lnx = %(lnx — [alnzdr = 9”2—2(11195)2 - z—;lnx—i—f%daz = %(lnm) —
= i T +C

Answer: F(x) = ’;—Q(lnx)z — g:lnx + %.

2. With the substitution = 2sinu we have:

dx = 2cosudu v/4 — 2% = 2cosu u = Sinfl(%).

[ V4 —a2dr =4 [ cos? udu = [ 2+ 2cos(2u)du = 2u + QSin( )cos(u) + C.
Answer(get rid of u): 2sin™" (%) +2£/T — (£)2 = 2sin" (%) + 2av4 — 22 + C.

2. PART II (25 POINTS)

Reduced equation: y” — 6y’ + 9y = 0.

Characteristic equation: 72 —6r +9=0=1r; =7y = 3.

Fundamental solutions: u1(z) = e3%,  wuy(x) = ze3®.

Particular solution: search for y,(z) = Az%e3%; find A =

General solution: y(z) = $2%e3 + C1e3® + C’ga:e?””

Solve for initial values: y(0) = C; = —1, y'(0) =3C1+Co =1=C; = —-1,Cy = 4.
Answer: y(z) = 12%e3” — 3% + 4ae3”

3. Part III (25 POINTS)
2. Area =1 [P p2(0)d0 = § %, 186240 = 2¢
2

4. PART IV (25 POINTS)
1. Parametrize x = z(6) = 6 cos 6,y = y(0) = 6% sin 6.

e
__m. T\ _ Y 5) 20 sin 0+602 cos 0 o 4
Slope at 6 = 5: m(5) = 3 3= n6lp_, = "2f = 7

20 cos 0—02 sin 0

2. Length = [ \/p(0)2 + [/ (0)]2d0 = [ /6% + 46%d0 = [T 0(62 + 4)>df.
@ +4)>2 =T _ (7 40)¥/7 8

o1
Answer: 3 52 oo 3




