Solutions 8(d)

|Complete solutions to Exercise 8(d)

1. Need to find the area of glass needed.

Y 2x- xz
/)
0.8
0.6
0.4
0.2
05 i 15 2 x

2.
s=|"(t"-2t)dt
3 2 3
= {t——tz} —2——22_—£m
by (8.1) 3 0 3

3. Taking out the 100 gives:
W =100[ “xd x
0

x2 0.5°
=100| — | =100x——=1251)
2 2

0

=45.1J

2 4 0.3
W =j00'3(1000x+50x3)d X=[1000x +5OX }

2 4

5. Taking out the 20 gives:
s=20[ (1-¢)dt
0

=20[t+et] =20[(2+e?)-(0+¢e")]=2271m

n+1

, u"du =
(8.1) j n+1
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6.
s:loﬁeo"“dt
5
04t 18
1008 | = E[e("-“*“ ~e*9]=00.85m
04| 04
by (8.41)
7.
6 x> x¢ T
P=||800+— |dx=|800x+— Integratin
64
= (800x6)+§ =4962 =4.96 kN (3 s.f))
R= [ 800+ |xd x = [*[ 800x+ % lax  (Multiplying b
_jo o X X—IO x+? x  (Multiplying by x)
x| 6°
=| 400x* +-— | =(400x36)+-—=15177.6
10, 10
=15.2 KNm (3 s.f)
8. We have
ah =22 (30004 T ~100)d T
1300 7%
= 10 129004 T)dT
1300 7150

2 500
:_12'30 [ZQOOT +T7} ~1.3x10%] or 1.3KJ

150

9. Differentiating 600 — 3v with respect to v gives —3. So
120 dv 120 —3dv

“Jw 500-3v 3% 600_3v
1 120

= —=|In|600-3v

- Llinfeoo-]

80
by (8.4

_ _%[m 600~ (3x120)| - In|600 —(3x80)]

_ L In (MJ =0.135hr ~8.1min
3 600-240
by (5.12)
ekt+m
ekt+mdt —
(8.41) _[ K

(5.12) In(A) —In(B)=In(A/B)
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10. From PV"* =1789 we have

P= 1'/789 =1789v %

1.25

Substituting for P=1789V "% into the integral gives

0.1

0.1 V o
W =1789[ V¥ dV =1789
001 0.25
by (8-1) lo01
2190105 _0,01°%] - 9903.95 = 9.9 kI
0.25

If W is positive then this indicates expansion.

. 2 .
11. Taking out the constant —T gives:
r

2m

r 2m| X .
I =y x> d x:—{j} (Integrating )

4 2
:_2(%] = % (Cancelling)

12. Taking out the constant —— 52 2m > gives:
—a

2m b
b2_ 2

¢ T
o {Z} (Integrating)

(Substituting )

m(b”+a*)
2
Note that »* —a* can be written as the difference between two squares:

b*—a* =(b2—a2)(b2+a2)

| = (Cancelling b’ —a®)

13.
m c2r , mixT" 8r¥) 4mr® 4mr? . ,
IZE L X dx:E{?} Zr[ 3 j P (Cancelling the r’s)
0
un+1
(8.1) Iu"duz
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2
14. Taking out M as a constant.

in2
LGN P

e

I 3 2 [Cancelling 1's]

15. Same as solution 11: J = 2r
16.
M = k_[or(rxz/7 —x9/7)d X
9/7 16/7
= Kk %—)(1—6 (Integrating )
by (8.1) - -
L 7 7 Jo
9/7 16/7
=k 7r; - 7;6 J (Substituting)
9 16 9 16 144 144
17.
. r2 R R2
Q= 2”“.[0 rdr= ZﬂU[?} = 27zu7 =7zuR?  (Cancelling 2's)
0
18.

Vag :\TLIOT cos(mt+9)dt:¥{Ma:+9)l =;)/—T[sin(a)T +(6’))—sin(9)]

by (8.38)
19. Very similar to solution 18:

7:%[{? cos(wt+¢)dt =${M} =%[Sin(0ﬂ' +¢)-sin(g)]

@ 0

by (8.38)

(8.1) J.u"du =
(8.38) Jcos(kt + m)t = sin(kt + m)[ k
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20.

N
| :;IO I'sin(wt)dt

ol = . wl | —cos(wt % .
:7jowsm(a)t)dt:7[%l (Integrating)
by (8.39)

o k) [y

substituting t=0

substituting ==
2]

L (cos(m)-1) =~ (~1-1) =—(-2)

V4 V4 V4
2

Iy =—1
T

21. Taking out the C gives:

2V 2
W:CJVVdV:C VoY
0 2| 2

22,

R= %J‘:% = i[ln (r)]:1 = %[In(b)— In(a)]= Zﬁln(g]

. "
by 8.2) by (5.12)

23. By taking out 100 we have

Ve 100 . jte—(snoS)tdt
10x107 7o
e—(5><103>t ‘
= (10><106) ——
—(5x10)
0
by (8.41)

_ 10x10° e—(5><103)t _
- Sx 103 becau:e e=1

V= —(2><103)[e‘(5“°3>t —1}

(8.2) | % = Inlul
(5.12) In(A) —In(B)=In(A/B)
(8.39) Jsin(kt +m)t = —cos(kt +m)k

(841) J.ekadt _ ekt+m/k
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24. We can take out most of the integrand, Ir*(ﬂ)z ;
An(d +r)
Irsin(B) (e Irsin(B) -
e rEra R Ao !
ﬂ(d +r ) 47r(d +r )
_ Irsin( ) (27-0) Irsin( ) or e Irsin( )
47z(d2+r2) 47r(d2+r2) 2(d2+r2)
25, _
E_ ,rlsm(e)de
o Axr
I or .
=0k sin(9)de
:_ﬁ cos(9) | (Integrating by'[sin(e)dé?:—cos(e))

_ #(M%J (Substituting)

=——|-1-1|=——(-2
47rr[ ] 47rr( )
_
2rr
26. Takin Q  ives:
. g out gives:
g,

_1b b
vo @ dr_ Qg Q H =_iH =_&F_l}

Ars, %2 r? Az, dre,| -1 |, Amey v drg,| b a
Taking the negative sign into the square brackets gives:
v-_2 [1_1}
dre,la b
27. Since h(x) is a function of x, we replace the t with x:
X 4x°

t t3
J.;h(x)d x:ﬁ(x2 —4x+9)d x:[?—TJFQXL ZE_ZtZ +0t

a

Substituting into f(z) gives:
t3
f(t)=(t*-4t+9)exp| —| ——2t*+0t

28. We find h(x) by replacing ¢ with x in &(¢). Thus h(x)=3- x.
hix)dx=[@3-x)dx=| x| Za L
J.O (x) X—JO( —-x)d x= x—7 0— t—?

Substituting into f(¢) gives:

f(t) :(3—t)exp{—(3t—§ﬂ = (3—t)exp{§—3t}

taking in the
negative sign
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29. We have f(x)=0.02(10 —x) replacing ¢ with x. Considering the integration:
t t t
[ f(x)dx=] 0.02(10-x)d x=0.02f (10-x)d x

x2 | t?
=0.02[{10x—— | =0.02| 10t ——
2 2

0

Thus =0.2¢-0.017’
R(t)=1-(0.2t-0.01t*) =1-0.2t +0.01t’
Substituting this into A(z) gives
_f(t)  0.02(10-t)
(t)= R(t) 0.01t*-0.2t+1
30. Replacing t with x gives i(x)=(2x 107 "%

I;h(x)d x:(2x10‘3)I; x¥2d x

=(2x107) X = (4x10°)t*?
1
2 o
Hence R(¢) = oGO
31.
Vo dV v,
W=C| —=C|In(V
v~ Clnv)],
by 82)
—c[In(v,)-In(v)] = cm(v—Z]
by (5.12) Vi
32 1 P2
po nC| ++ 2
W 3 C 1 = |:p2 - pl n:|
by®D) | T 41 n-1
n Py
33.
W =C[V-dv
V—k+l V2
= C Integrating
by (6.0 Lk”L ( )
- %(VZ‘k+1 —Vl‘k”) (Substituting)
du
(5.12) In(A) — In(B)= In(A/ B) (8.2) [— =Inlul
u
un+1
1 u"du =
&1) j n+1
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_ Cvz_kvz — CVl_kvl _ szzkvz_kvz — Rlvlkvl_kvl
1-k 1-k
_hV,-Rv, - RVi-RV,

[
1- k multiplying top k -1
and bottom by -1

34. Rearranging gives P= CV ', Therefore

W = IVV PV = IVV CVL5gy = %(VZO-S )

1 1

%f_/
by (8.1) with u=x/L

=2 Kgﬁ T = 2k[1-0] = 2k

0

n+1

u
, u"du =
(8.1) j n+1
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