Mathematics B2 (Newton) January 12, 2018 Solution set

1. a)

/0 sin (%) dt = — /OI sin (%) dt

d - . 2 W _ 2 L
e (—/0 sin (¢ )dt) = —sin (—x) 1
Answer: sin (xZ)

b)

d x
@ _ / e dt+x-e
dx 0

Substitute In(z) = u

Then du = ldx
T

Transform integral / %du
1
/ﬁdu =2Vu
e? 1 o2 .
/e mdm = [2\/1n(7)L =2y/In (e2) — 2¢/In(e)
=2V2-2

b)

Use partial integration twice:

/(E26_$d$ = /xzd(—e_””) = —z%7" —/—e_””de

/eﬂ“’d:z:2 = /Qxefxdx =2 (—xefm - efz)

Answer: — 2% % — 2z * — 2 T +¢



b
1 1
lim xe_mzdx = lim (—Qe_bZ — —)

b—o0 Jq b—o0 2

Series is a geometrical one with ratio (In(x) + 1)

Series converges <= |In(z)+ 1| <1,s0 -1 <In(z)+1<1

—1l<h(z)+1<1 < e ?<z<1,answer (e % 1)

. first term -1
Series sum = S
1 —ratio  In(z)
b)
4 " "
Taylor Ps(z) = f(0) + fl('O)x + f2(l0) 22 + f 3$0) 23

_1
2

fl(@) =z (1+2?)

F@) = (1+2%) 2 =22 (1+22)"

2

N|=

P@) = 30 (14 a2) 7 4308 (14 22)”

1
Answer: 1+ 53;2

d
Differential equation is in standard form d—y + P(x)y
x

Integrating factor r = ef Pdz — ofwdz _  52°

Multiply by v: 3% <Y 4 237"y = 73"

y=1+ ce 3"

y<0) =—6 = c=—7, answery =1 — 76_%372

7 =0

f//(O) — 1

£"(0) =0
Q)



d
% =—-018y = y(t)=c-e

At time t =0: y(0) =¢

—0.18t

1
At what time t do we have y(¢t) = 50?

—0.18t —0.18t
y( ) C ce C e

1 1
o018t _ 5 = —0.18t =1In (2) =—-In(2) <t

z=2v3—-2 In polar form: z = de~ 6™
w=—1+14 In polar form: w = V2ei
2w =4V2e 87T — 41 /9eTaT

24 dwicdmi 92~ 1
w2

or

z-w:272\/§+i(2+2\/§)
S —c1-v3+i(1-VE)

b)

With 2z = re’® we have

P r1=0 = =1 < 1380 =™

Sor=1and 30 =n+k 27

. 1
Solutions: z; = '3




Solve the homogeneous equation 3" + 2y’ + 5y = 0

Characteristic equation: r242r+5=0 < T12=—1+£21

yu(z) = cre” " cos(2z) + cae” 7 sin(2x)

(Try) particular solution yp(x) = constant ¢ = 5c¢ =20 = c=4
General solution: y(z) = cie” " cos(2x) + cae” Tsin(2z) +4  (c1,c2 € R)
y0)=c1-1-14¢c-1-0+44=4 = ¢1=0

Y (z) = (coe” " sin(2z) + 4)/ = —coe” T sin(2x) + 2coe”” cos(2x)
Y(0)=—cp-1:0+2-c3-1-1=4 = c3=2

Answer: y(z) = 2e” " sin(2z) + 4



