Solutions 8 (c)

|Complete solutions to Exercise 8(c)

1. (a) [sin(7x+1)dx = _w

sm(7x+1)

+C  [by (8.39)]

(b) [cos(7x+1)dx= +C [by (8.38)]

2. Using (8.38):

sin(wt)

w

sin(wt +0)
w

_cos(a;t) ic

(a) [cos(at)dt = +C

(b) .[cos(a)t+<9)dt = +C

3.(a) jsin(a)t)dt

il

by (8.39) w

(b) J'sin(a)t)d (wt)=—-cos(wt)+C  (by (8.7) with u=wr)
4. (a) Differentiating x* —1 with respect to x gives 2x. Hence by using (8.42) we

have
J

(b) Differentiating x° — 3x” +1 with respect to x gives 3x” —6x. Using (8.42)
jgx—dx In‘x -3x? +1‘+C
3x* +1

cos(x)

5. We have cot(x) =—
sin(x)

1dx:ln‘xz—lﬁc

. Differentiating sin(x) gives cos(x), hence

cos(
jcot dx I3|n

= In‘sm ‘+C

by (8.42)
sinh(x) . - : .
6. (a) We have tanh(x) =———=. Differentiating cosh(x) gives sinh(x), so we can
cosh(x)
use (8.42):
h
Itanh X)dx = Jsm = Injcosh(x)[+C
cosh by (8.42)
cosh(x) . T .
(b) We have coth(x) = T and differentiating sinh(x) gives cosh(x). So
sinh(x
h
[[coth (x)dx _jcos = In[sinh (x)|+C
smh by(§42)
(8.7) _[sin u)du =—cos(u)
(8.38) jcos (kx+m)dx = sin (kx+m)/k
(8.39) _[sm kx +m)dx = —cos(kx+m)/k

(8.42) [ 1)/ ()=In|f (%)
7. (a) Differentiating 7z —1 gives 7, so



Solutions 8 (c)

J- dt _l 7dt
t-1 7°7t-1
=%In|7t—l|+C
by (8.42)

(b) Differentiating * —1 with respect to 7 gives 47°. We can write #* on the
1

numerator as —(4r>). Hence
4

t° 1o 4t°
dt== dt
jt4 -1 4J.(t4 —1)
1
==Injt*-1+C
2Nl -1
by (8.42)
(c) Differentiating 5—7° with respect to ¢ gives —3¢>. We can write 7° as —% (-3r%)
Thus

t2 1. -3t
Jset=—3l5

:—%In‘S—t3‘+C
T e

8. We use je"“’"dx = ¢®*"[k + C in each case.

11x+5 —2x+1000

C 210004y _ e
TR ®) |

—2Xx+1000

2

e

+C=- +C

(a) J'e11x+5dx _ €

9. We have

v=[(-g)dt=-gt+C (1)
Substituting 1 =0, v=v, gives

Vo =—(9x0)+C=0+C, v,=C
Substituting C = v, into (7):

v=v,—gt
10. Same as solution 9 with v, = u.
11. Taking out the 10 gives:
s =10[ (301 +1) "dr *)

How do we integrate (307 +1) '*?

Use substitution. Let u =30z + 1, remember we also need to replace the dr, how?
Differentiating:

u=30t+1, d—u:30 gives a?t:ﬂ
dt 30

Putting u =30¢+1 and dr :% into (*) gives:

(8.42) [ ';((:)) dx=In|f (x)|
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s=10ju”2:—g

:E.[u’l/zdu
30

-1/2+1
_L +C
3 -12+1
%r_/

by (8.1)

12
_Lue +C
3l 12
—1(2u1/2)+c
3
:EU]/2+C

2 .
S= §(30t +1)]/2 +C (Replacing u)

Using =0, s=2/3 gives:
2/3=2/3[(30x0)+1]"* +C
2/3=2/3+C givesC =0
Hence s =§(30z+ 1)”.
12. (i)

2
v:—6jtdt=—6(%j+c

v=-3t2+C
Substituting t =0, v=48
48=0+C gives C=48
Hence v =48 — 3t°.
(if) We need to find 7 for v =0.
48 -3¢ =0, 3t> = 48 which gives 7 =+/16 =4 sec

. P . .
13. Rearranging k =— we have p” = f How can we find p on its own?
Yo

Taking vy - root of both sides:

P Yy pYr  p¥r
P:(?j ST where C = k'

iy
Warning: This C is not the constant of integration. Putting p = C

gives:

n+1

u'du =
6.1) Jurdu ="
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d d
icie

CdP
:J pYr

=C[P*dP

pYri

by (8.1)
We use D as the constant of integration. Of course we can use any letter to represent
the constant of integration. Simplifying —1/y +1:

—1+1=1—1
/4 /4
_r 1
Yy oy

-

=1
_r-1

/4

Replacing 1 +1 with r-d in (1) gives:
Y Y

71
d—P=C P +D
p Y-

Ve

y-1

V4

_C}/P D
y-1
71
Yy 7
_k A +D
y—1

n+l

u
u'du =
(8.1) I N+l



