morales (am226923) — Section 7.4 — martines — (53390)

This print-out should have 10 questions.
Multiple-choice questions may continue on
the next column or page — find all choices
before answering.

001 10.0 points

Rewrite the expression

2x
fw) = % — 31+ 2
using partial fractions.
2 1
1 -
f(@) x—2 + z—1
2 4
2. =
f(@) r—2 x+1
4 2
3. = — t
f(x) ——5 ~ 57 correc
2 1
4. = —
f(@) r—2 x-1
2 4
5. = —
f(@) r—2 x+1
Explanation:
Since

2 —3x+2 = (z—2)(z—1),

we have to choose A, B so that

2z B A n B

2 —-3x+2 x-2 xz-1
Az —-1)+ B(z - 2)
- (z—2)(x—1)

Equating numerators we thus see that
2r = A(x— 1)+ B(z — 2)
= z(A+ B) - (A+2B).

Hence
A+B =2  A+2B =0,
in which case
A=4 B = -2

Consequently,

002 10.0 points

Rewrite the expression

flx) = %
using partial fractions.
1. f(z) = xig — xj— correct
Zf@):xi3+xi4
3. Jlw) = xi3+x—?|)—4
4 ) = zci?» _:z:—?i)—él

5. None of these

Explanation:
Since

2+ —12 = (z—3)(z+4),

we have to choose A, B so that

28 A B

P itz-12 2-3 744
Az +4)+ Bz —3)
N (r—3)(x+4)

Equating numerators we thus see that
28 = A(zx+4)+ B(z —3)
= 2(A+B)+ (4A—-3B).

Hence
A+B =0, 4A—-3B = 28,
in which case
A=4, B = —4



morales (am226923) — Section 7.4 — martines — (53390)

Consequently,

4 4

) = -3 x4+4]

003 10.0 points

Rewrite the expression

3z — 2

f(af):m

using partial fractions.

72
1. S
/(@) oz 322 "9 —3)
2 77

2. J@) = 3~ 5 T 9w =3y

3 7
2 x—3
2 7
2 r—3
7 2 n 7
9(x — 3)

correct

x 3z

Explanation:
We have to find A, B, and C so that

3z—2 A §+ C
22(r—3) =« 22 x-3

Ax(x —3) + B(z — 3) + C2?
z?(z — 3) '

Thus
3z -2 = Ax(z —3)+ B(z — 3) + Cz?.

Now

while

7
r=3 = (C=—-.
9
But then on comparing coefficients of 2 we
see that
7
A+C =0 = A= —.

9

Consequently,

7 2 7

f@) = g 32t 9w =y

004 10.0 points

Rewrite the expression

9x
1@ = @10

using partial fractions.

3 n 33— 3z
r—1 224zx+1
3 6z +9

+
r—1 x224zx+1
6 6-3
r—1 224x+1
6 n 6 — 3z
r—1 x224zx+1
3 34 3x
5. S .
f(2) r—1 x2242x+1
3 6x + 9
+
r—1 xz+x+1

correct

6. f(z) = —

Explanation:
We have to find A, B and C so that

9z A Bx+C
(-1 (22+2x+1) 2-1 22+z+1°

After bringing the right hand side to a com-
mon denominator and equating numerators,
we thus see that

92 = A@® +x+1)+ (Bx+C)(z —1)

= A(®+x+1)
+ (Bz? +Cz — Bz — C)

= (A+B)2*+ (A+C - B)x

+(A-0).
Now equate coeflicients:
A+B =0, (1)
A+C—-B =9, (2)
A-C = 0. (3)
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Adding all the three equations, we get:
3A =9 id.e, A=3.
Then, from (3) it follows that
C = A =3,
and, finally, from (1),
B =-4=-3.

Consequently,

3 n 3 — 3z
2+zr+1

005 10.0 points

In the partial fractions decomposition of
the expression

3
x? +2xr —3
o) = w03
find the term having denominator x — 2.
1. — 3
r—2
2. correct
x J—
3 2
) r—2
4 1
-2
5 2
T —2
1
6. —
r—2
Explanation:

As f(x) = P(z)/Q(x) with degP > degQ,
we begin with long division:

r +1

22 —x — 2|23 +02% +22 —3

> —2? 2z

22 +4z —3
x> —z -2
5x —1

Thus

S5r — 1
= 14—

On the other hand,
2 —r—-2 = (z-2)(z+1),
so we look for B and C satisfying

hr —1 B C

- 93—2+a:-|—1'

x?—x—2
Multiplying through by (z — 2)(z + 1) gives
bx—1 = Bx+1)+C(z—2).

so after substituting z = 2 and x = —1, we
see that

Consequently, f(z) has partial fraction de-
composition

3 2
= 1
f(x) T+ +x—2+x+1

keywords: partial fractions

006 10.0 points

Determine the indefinite integral

B T+ 8 .
L= / (33-|—3)(x—2)d ’

Y
1.1_111((3j 2))Jr(?

4+ 3

r+3
2. I—1n<(x_2)2)+0

92
3. I = ln<(glj 2) )-l—Ccorrect

|z + 3]
4.1:1n0x_ﬂ)+0

z+3
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B |z + 3|
5. I = 1n<(x_2>2 +C

Explanation:
First we have to determine the partial frac-
tion decomposition
T+ 8 A B
(x+3)(z—2)

 z+3 *
Multiply through by (x + 3)(x — 2). Then

x—2

r+8=A(x—2)+ B(z+3).

Setting x = 2 gives 10 = 5B, i.e, B = 2, while
setting x = —3 gives 5 = —5A, i.e., A = —1.

Thus,
2
— 2) dx

1
I = -
/<x+3+a§

= —In(jz+3|)+2In(jz -2|)+C

i <(|g§s_+2?3|2) e

with C' an arbitrary constant.

Consequently,

~
|

007 10.0 points

Evaluate the integral

2
4.7 = 2(ln(2)+g>
5.1 = g—ln(Q)
6. I = 1n(8)—g
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Explanation:
By partial fractions,

4 A

(z+1)(z2+1) z+1

Bx+C
241

To determine A, B, and C' multiply through
by (z 4 1)(z? + 1): for then

4 = A@@*+ 1)+ (z +1)(Bz+C)
= (A+B)2* +(B+O)z+ (A+C),
which after comparing coefficients gives
A=-B, B=-C, A=2.

Thus
1_2/1( :z:—l)
- 0 ZL’+1 l’2+1
= e [ #
0 .’L‘—i—l
1
d),
+/0 22+ 1

and so

I =2 [ln(:c +1) - %111(3:2 +1)+ tan_l(a:)](l)

1

= [ln (@ + 1)2

-1
P + 2 tan (a:)}

0

Consequently,

I = In2)+ 7

008 10.0 points

Evaluate the integral

b 1
A e e

1
1. I = Zln(Q) correct

2. I = In(9)
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1 15
3. I = 1111 <7)

n
In (E)
7
Explanation:
To find A, B so that

1 A B

(z—2)6-z) =2 6-a

1
3
1
6. I = -
3

we first bring the right hand side to a common
denominator. In this case,
1 A6 —2)+ B(xr —2)
(r—2)(6—2) (x —2)(6—x)

and so
A6 —x)+ Bz —2) = 1.

To find the values of A, and B, we can make
particular choices of x:

=2 = A=

and
r=6 =— B =

Thus

5
1 1 1
= 5 ) d.
L R R
Hence after integration,

5

I:{iamx—m—mm—wﬁh

Consequently,

009 10.0 points

Evaluate the definite integral

1 2
222 — 4
I:/ 20" -3z +4 ,
0 T2—13-2

1. I = 2—4In2
2. ] =3+5n2
3. I = 2—-5In2correct
4. | = 2+4In2
5. 1 = 3+4In2

6. ] =3—-5In2

Explanation:
By division,

222 — 3z + 4
x2—x—2
2022 —x—2) -2 +8
2 —xz—2
r—8
22 —x—2

= 2 -

But by partial fractions,

r— 8 3 2

r4+1 x-2°

2 —x—2

1
3 2
I = 2 — dr .
/0 { x+1+x—2} v

1 3 1
/ dr = [3ln|x+1\] ,
0 r+1 0
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while

=
0 r— 2

Consequently,

de = [21n|x—2|};

(z+1)°
(z —2)?

1
I = lQm—ln ] = 2—-5In2
0

010 10.0 points

Find the unique function y satisfying the
equations

g%: (= 26 —y V@) =0
Ly =g (| j\)m )) correct
2= 3 ({5 - me)

8.y = o (i ([;=5) - neo)
v = 5 (m(22) o)
5.5 = 6 (1 (|22} + o))

Explanation:
We first find A, B so that
6 A n B
(x—2)(7T—2) x-2 T-=x

by bringing the right hand side to a common
denominator. In this case,

6  A(T—2z)+ Bz —2)
(x—2)(7T—2) (x—=2)(7T—x)

and so

A(T—z)+ B(x—2) = 6.
To find the values of A, B particular choices of

x are made When x = 2, for instance, A = g,

while when x =7, B = g Thus

Z_g: B g(:ciQ—’—?ix)'
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Hence after integration,

y = ¢ (n(le—2)

~ tu(2=2))+c

with C' an arbitrary constant. But

~ =)

(7)) +C

y(3)=0

ie.,
6

C = 5ln(4).

Consequently,

y = g (m ()j:i)) +ln(4)).




