Name: Caleb McWhorter — Solutions MAT 296: HW 4
Spring 2018 Due: 02/16

Problem 1: What is the least common multiple of the following polynomials: {x —2, (x —2)(x — 3)}?

Solution. The least common multiple is (x —2)(x — 3).

Problem 2: What is the least common multiple of the following polynomials: {x?+x—6,x2—7x+10}?

Solution. Because {x%+x—6,x?—7x+10} = {(x +3)(x—2), (x —2)(x —5)}, the least common multiple
is (x +3)(x —2)(x +5).

Problem 3: Solve the following system of equations:

a+b=5
a—b=7

Solution. Adding the equations gives 2a = 12 so that a = 6. But then 5=a+ b =6+ b so that b = —1.

Problem 4: Solve the following system of equations using elimination:

2x—y+2z=38
x—2y+z=7
—x+y—z=—6

Solution. Rewrite the first two equations, multiplying the second one by 2 gives

2x—y+2z=28
2x—4y +2z=14

Subtracting them gives 3y —z = —6. Now rewrite the second equation and the third equation.
x—2y+z=7
—Xx+y—z=-—6

Adding them gives —y = 1 so that y = —1. But we know 3y —z =—6, so 2 =3y + 6. Since y = —1, we
have z = —3+46 = 3. Finally, we know x—2y +2z =7, and using y = —1 and 2 = 3, we have x +2+3 =7
so that x = 2.
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Problem 5: Integrate the following:

Solution.

31 L
nx 353
3 1
X x4
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dx=—"_| —dx=——__"4¢C
J x4 x3 3x4 x3  3x3

Problem 6: Integrate the following:

fsingede
Jsin39d9=Jsin29-sin9 de =f(1—c0529)'sin9 do

Let u=cos 0. Then du=—sin6 d6.

3 3
Jsin39d9=—J(1—u2)du=f(u2—1)du=%—u+C= COZ 0 —cosB +C

Solution.
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Problem 7: Find the volume resulting from rotating the region bound by y =sinx, y =0, and x = g

about the y-axis.

Solution. The region is plotted below:

y

Using Shells, we have
n/2
V= J xsinx dx
0

X —COS X

1 sin x

n/2
V= ZHJ xsinx dx
0

7'L'/2 7'L'/2
—27 —cosx dx
0 0

/2

= —27X COSX

=27 (—x cos x + sinx)

-or[(- () on(3) 000

OR
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Using Disks/Washes, we have (since y =sinx < x =sin"!(y))

Now

! nzd 1n2d 2
(E) Y=l YT
0 0

J(sin_l(y))z dy = J arcsin®y dy

We only have to find

arcsin® y y
2arcsin(y) .

V1—y2

2 .
J arcsiny dy = y arcsin® y — J scyarcsiny dy

V1—y2

2arcsiny | —y/1—y2

V1—y2
=yarcsin2y+2arcsiny\/1—y2—Jzdy

= yarcsin® y + 2arcsin y4/1—y2—2y +C

2y arcsin
Jarcsinydyzyarcsinzy—f Y ydy
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Therefore, we have

1

0

1
f arcsinzy dy = (y arcsinzy +2arcsiny4/1—y2 —Zy)
0

= (arcsin?(1) + 2arcsin(1)-0—2) —(0+0—0)

7'[2

=—_—2
4

Then finally, we have

Ven (g)z—(sin_l v dy
= fol(%)z dy—Jol(sin_ly)Z dy
o[-
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