Mathematics B2 (Newton)

February 2, 2018

Solution set

1624

I4
\/Zetdt—/ Vitetdt
0

0

d
Y V1624 19" . 6403 — Vil e - 44

1.
y =
dzx
dy
dzx
2. a)
b)
3. a)

b)

4 4
= 2562°e'%% — 445"

Sketch quarter of circle with radius 3 and midpoint (0, 1)

Region consists of rectangle plus quarter of disk

Area rectangle = 3, area disk = 97

9
Answer: 3 + ZTF

Antiderivative by using substitution u = In(z)

/ In(x) dzx = %IHQ([E)

T

Substitution v = /1 + z2

d
=142 = Qud—u=2x — udu==zxdx
T
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Transform integral / u-udu = gu?’

1 3
Answer: 3 (\/1 + x2) +c (constant 1/2p)
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Transform /2e*“du = 2 U= _2VZ
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lim (7267\/5 - 7267\5) —0+21=12
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Maclaurin series e’ =1 +¢ 4+ — o1 + = i + ..
Substitute ¢ = —a?
4 6
Maclaurin series e‘”ﬁ2 =1—a2>+ ro_r
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Maclaurin series sin(z) = x — a + I F..
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5. a)

Picture with x-axis, y-axis, Cartesian plane
Calculating slopes for at least 5 points

Drawing short line segments of slope y — 2z



b)

b)

y—y=-2x , Plx)=-1 , Qxr)=-2x

Integrating factor e/ 1% = ¢

—T

e y) = —2ze”

Multiplying = — ( *
dz

e Ty = /—2xe_xda: =2xe " +2 " +c
y=2x+2+ce”

y(1) =0 = c= —, answer: y =2z + 2 — 4¢°~!
e

Alternative: ¢y —y =0 = yg =c-e”
Tryyp =ax+b = yp=2x+2
y=ce® +2x+2

1+i=+2e'7
20
(1+0)% = (\/5) 520

(1+1)%° =1024 - &

Alternative: (1 +14)% = 2i

(1+4)%° = (2i)*°

= 1024¢""
24++/—4
Quadratic formula: z;2 = —
— Ly _ Ll
21 = D) [ 2o = 5 22

Picture of complex plane, points 2 and 2i
Geometric solution graphed as perpendicular midline

or algebraic solution graphed as {z | Re(z) = Im(2)}
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b)
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Verifying by substitution

y' +y =0 = r? +r =0 (characteristic equation)

r=0orr=-1 — yH:cleO‘”—l—c;I:cl—&—ch_‘”

1
y:yH-‘v-yP:Cl+02€_x+§x2—x

Y =—ce " +x—1

- —c—1=0

y(0)=0 = c¢14+c=0 N =1
d 0 02:—1

1
Answer: y=1—e %+ 5:52 —x



