Homework 9 - Solution
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. 12.5.3. Since y = 322 + 1, dy = y'dz = 6zdx. Then
2ydr — zdy = 2(32% + 1)dx — x - 6zdz = 62°dx + 2dr — 62°dr = 2dz,
as wanted.

. 12.5.7. To solve 2ydy = 4xdz, since the variables are separated we have to integrate
both sides:

2
2ydy = 4xdxr = 2ydy:/4xda::>y2=4%+C=2$2+C’-

Then, the general solution (in implicit form) is y?> = 2z% + C. The explicit form is

y=+v2zx2+C.
. 12.5.15. For Z—Z = %, we start by separating the variables: ydy = x?dz and then

integrate both sides:
ydy—mdxé/ydy—/ 2dz = %—%-1-0

so that the general solution (in implicit form) is % = ? + C. The explicit form of the
solution is: y = %4/ %x?’ + C'.

. 12.5.29. For % = Z—;, we start by separating the variables: y®dy = z%dx and then

integrate both sides:

4 3

y3dy:$2d$=>/y3dy=/x2da::>yz:%+C,

so that the general solution (in implicit form) is v = 2 4 O, To find the particular
g 4 3

solution that has y = 1 when z = 1 we evaluate at these points and solve for C"

14 13 1 1 1
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All together, the particular solution is (in implicit form) % = & — .
. 13.1.16.
5
D (P +1)=(3+1)+ @ +1)+ (5" +1) =10+ 17+ 26 = 53.
i=3
. 13.1.21.

60 60

D 3=3) 1=23-60=180.
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13.1.23.

30 30
9 9 -(30+1)-(2-30+1)
> (K +4k) = Zk +Z4k_ - +4) k
k=1 k=1
30 (30 +1)
2

= 9455+ 4 = 9455 + 1860 = 11315

13.2.1. We have [4zdz = 4 [zdv = 4% = 22 (notice that we don’t write the

constant C' because it is not needed for the computation of the definite integral):

3
/ drdr = 2273 =2-3°-2.0°=2.9-0=18.
0

. 13.2.7. Since [4V/z%dz =4 [2*3dz =4 - 3. 253 = 2453 we have:

5

12 12 12
/ AV/z2dx = = 5/3\5 = - 5%% = 0°/% = = 5°/% ~ 35.0882.

13.2.13. Using the substitution u = 2?+2, so that du = 2zdx we have [(2*+2)3zdz =
L [wddu =% = 1(2® +2)*. Then:

4 1 1 1
/ (z° + 2)*vdr = g(:ﬁ +2)*5 = §(42 +2)* — g(22 +2)* = 13122 — 162 = 12960.
2
13.2.23. Since [ 1dz = In(|z[), we have

1.

/le %dz = ln(|Z|)|§ = ]n(|e|) _ ln(|1|) —1-0

13.2.34.

(a) We want the area delimited by f(z) = 222 +z + 1, the z-axis, z = —2 and z = 1.
This area is computed by the definite integral f_g(%ﬁ +x + 1)dz.

b) We first compute [(122 +z + 1)dz = L [22dz + [zdz + [dx = & + Z + z.
2 2 6 2

Then:
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