Answer on Question #61962 — Math — Calculus

Question
7 Determine [x2+1(x+2)3
In(x+2)+4x+2-52(x+3)2+c
In(x+2)-4x+2-52(x+3)2+c
-In(x+2)-4x+2-52(x+3)2+c
In(x-2)+4x-2-52(x+3)2+c
Solution
Method 1

x2+41 A B c

(x+2)3  (x+2)3 | (x+2)2 | x+2’

where
A=(-2?2+1=4+1=5,
B = (x*+ D'lx=—z2 = @X)|x=—z2 = 2-(=2) = -4,

1 1 1
C= E(XZ + 1)”|x=—2 = E(Zx)llxz—z = 3 2=1.

Thus x*+1 A B c _ 5 a4 1
us, (x+2)3 ~ (x+2)3 ' (x+2)2  x+2  (x+2)3  (x+2)%2  x+2
Method 2
x+41 A B € _ A+B(x+2)+C(x+2)?
(x+2)3  (x+2)3 ' (x+2)2  x+2 (x+2)3 ’

hence A+ B(x+2)+C(x+2)>=x*+1
lfx=—-2,thend=(-2)2+1=4+1=5,s0
5+B(x+2)+C(x+2)>=x%+1, hence
B(x+2)+C(x+2)* =x*+1-5,
B(x+2)+C(x +2)®>=x?>—4.
fx=—1,thenB+C=(-1)>—-4=1—4=-3.
Ifx =0,then2B+4C =02—-4=0—-4=—4
Solving the system

{ B+C=-3
2B +4C = —4,

Dividing the second equation by 2



{B+C=—&
B +2C = -2,

Subtracting the first equation from the second one

B+C=-3,
{B+26—@+«)=—2—@3)

{B +CC:=1’—3,

Plugging C = 1 into the first equation

x2+1 A B C 5 4 1
Th US, - + _— —
(x+2)3  (x+2)3  (x+2)2  x+2  (x+2)3 (x+2)2  x+2

Method 3

x*+1 A LB ¢
(x+2)3 (x+2)3 (x+2)2 x+2

x>’ +1=x’+4x—4x+4—-4-8+8+1=x’+4x+4—-4x—-8—-4+8+1=
=(x?+4x+4)—4(x+2)+(B8—-4+1)=

=(x+2)2—-4(x+2)+5

Using synthetic division

X x? x x°
-2 1 0 1
-2 1 0+(—2)-1=-2 =14+(-2)-(-2)=5
-2 1 =—-2+(-2)1=-4
-2 1
Hence
x?+1  (x+2)?—4(x+2)+5 (x+2)? x+2 s 1
(x+2)3 (x+2)3  (x+2)3 (x+2)3 (x+2)3
-1 4.1 L 5
x+2 (x+2)2 =~ (x+2)3°
Finally obtain

+c,

x%+1 1 4 5 4 5
f(x+2)3 dx = f(m TGz T (x+2)3) dix+2)=In(x+2) + = -7

where c is an integration constant.



4
Answer: In(x +2) + - — =+

Question

8 Find the volume of a sphere generated by a semicircle y = (\/W) revolving around the x-axis
-Tt-r32

4mr32

nr34

4mr33

Solution

V= f_rrnyzdx = f_rrn(rz —xNdx=m (rzx — %3); = n(§r3) -7 (—gr?’) = %nr3,

4
Answer: gnr3.

Question
9 Evaluate [x2e3x
e3x3(x2-2x3+29)+c
-e3x3(x2+2x3-29)+c
e2x3(x3-x4+29)+c
ex3(x2+2x3-25)+c
Solution

Using integration by parts

1 2 1 2 1 211 1
-[xze” dx = §x2e3x - jgxe” dx = §xze3x - §fxe3xdx = §x2e3x —§[§xe3x - f§e3xdx] =
1 2
) 3
= %(‘Bx2 — 6x + 2)e¥* +¢,

2,3x _ 21, 3x 1 3x] _ 1 2. 3x 2 _3x, 2 13 _ 9 2.3x_ 6 _3x_, 2 3x _
x“e [3xe 5€ +c Sx“e ;Xe + el +c=—x‘e Sxer +—e +c

where c is an integration constant.
Answer: %(%cz — 6x + 2)e’* +¢

Question
10 Given f(x) = (7x4-5x3), evaluate df(x)dx
7x4-5x3

2x3-15x2



28x2-15x2
28x3-15x2

Solution
T = L (7xt = 5x%) = T (k) - 5= (%) =7+ (4x) — 5 (3x2) = 28x® — 15x%,

dx dx

Answer: 28x3 — 15x2.
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