Chapter 14: integration

Problems 14.3

1. .@:3}?—4
dx

— 3 —-4x+C
y= j(3x—4)dx—*2—
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Using y(=1) =7 Brves
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E:E.{.C
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Thus C= 1,50 y=——4x+1.
2. Q=x2—x
dx
e I .
2 _x)de="———+
y=j(x —,x)dt— Ty
3 42
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Usingy(3)=?g1ves Cll
E=%+C
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Thus, C=5, so y=——3————2-+5.
5 il
.y . |
2
= j_5~dx= js_»;‘i‘dx=5."—+C=mJE+c
y= I
Vx ;
¥(9) = 50 implies 50=10/9+C, 50=30+C,
C=20.

'I'hus y:]O‘\j;“i"zO-
y(16)=10-4+20=60

4. y' = —x2 +2x
3
i
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y(2)= 1 lmplies 1=—§+4+C,SU C= 3
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Thus y= ——3““*‘ X
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5, y" = —3x2 +4x

2
y'= _[(—33:2 +dx)dy = -2 + 257+ G

y'(1)=2 implies 2=-1+2+Cj, so C| =1.
A 2 x{L-&-sz +x+C
y=f(—x +2x +l)dx=——:1- 3 y

. |
y(1) = 3 implies 3=—Z+€+|+Cz. 50

19 < -:~2x3 -
C2 :E. Thus J’="‘T 3 ]2

6. y"=x+|

2
X
V= J(x+l)cir=—2—-+.r+C]
Y'(0)=0 implies 0=0+0+C),s0 C; =0.

2 -_3 x2
y= J‘|ix—+x:Idx=l6~'?T+Cz-
2

y(0) =5 implies 5=0+0+C;,s0 C; =5. Thus

3 2
X X
=—4—+35,
=6 2
7. y'" =2x

y"=I2x de=x* +G
y"(-1) =13 implies that 3=1+C;,s0 € =2.
3
e 2 '=3—+21+C2
¥ -—-I(,L +2)d.1 3 ]
¥'(3) =10 implies 10=9+6+C;,s0 C3 ==3.
4
= £+2\:—5 de=2-+x?-5x+C5.
YT 12
y(0) = 13 implies that 13=0+0-0+C3,50

4
X 2 _5¢+13.
)= —t X
Cy =13 . Therefore } 12

8. y'":ex-i-l
Y= j(e"+1)dx=e"+x+£’|

=0.
»"(0) =1 implies 1=1+0+Cj, 50 G

el wsfieme e

C =l'¢
1'(0)=2 implies 2=1+0+C3,50 &2

3
2 X C
X BN gL 3
y= J-I:e'r +—2—+l:|dr_e 3 6

o
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¥(0) =3 implies that 3 = | + 0+0+Cy, s0

3
Cy =2. Thus y:e"+%+x+2.

r=[0.7dg =0.74+C

If g =0, r must be 0, so 0=0+C, C=0. Thus
r=0.7g. Since r = Pq, we have

=19 _ 0.7. The demand function is
q

10. —=10-—gq

1 1 5
= 1 10~—gldg=107-_" +C
r J‘[ lﬁqu q 324
When g =0, then r=0,50 C=0and

Fi= IOq—3—[2~q2. Since r = pg, then

p= £ IO~——]-q - The demand function is
q 32

[
=10-—gq.
p 324

1, 275-¢-0.342
dq

Thus r = J'(275—q-0.3q2)dq

=275g-0.5¢° -, lg° +C . When q =0, r must
be 0,50 C=0and » = 275q-0.5¢% ~0.14°,
Since r=pq, then p e 275-0.5¢ —O.qu ;
Thus the demand functiin is

P=275-050-0.14°.

12

e

W 3000-3(2¢ + 243 ), 50

7= J(5000- 6 - 647

4

= 5090(] —3q2 hiq_..,. '
W 2

hEﬂ q :0' then r=

-

0,50 C=0and

= 39
4 50009‘“‘34'2 ——g—. Since r = pg, then
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3
P =—=5000-3q - 3—;]-_ Therefore the demand

. = 3
function is p = 5000 -3q —-3;]—.

i3, 2 1.35
dgq

= [1.35dg =135+

When g =0, then ¢ = 200, 50 200 =0 + C, or
C=200. Thus ¢ = 1.35¢ + 200,

14, g-c—‘z 29‘\"75
dq

c= I(Zq +75)dg = q2 +75¢+C
‘ When g =0, then ¢ = 2000, so C = 2000. Thus
the cost function is ¢ = qz +75¢+2000 .

15, 22 0.084% ~1.69+6.5
dgq

o= j(o.oezqz ~1.69+ 6.5)dq

.0
_OTqua “U-St]z +6.5¢+C. If g =0, then

¢ = 8000, from which € = 8000. Hence

¢ =0—'??§g3 -0.8¢% + 6.54 + 8000, If g =25,

substituting gives c(25) = 8079% or $8079.17,

ig, 22 0.0002044° - 0.0464 + 6

17.

dg
c= [(0.00020442 ~0.046q + 6)dg

=0.000068¢” -0.023¢% + 64 + ¢

When g =0, thep ¢ = 15,000, from which
C'=15,000. The cost function i

¢ =0.000068¢° - 0.023¢° + 64 + 15,000, When
¢ = 200, substitution gives c(200) = 15,824,

2
CG= -—P—+2 dP-—.~£—+2P+C
25 30

When P = 10, then G = 38,5038=_247p +C,
from which C = 20, Thus

G=——LP2+2P+20.
50
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18. Lo 15-x Thus T4
dx 7(965.335245)~ (965 335245)
2 = 6 .
e I(wl.S —x)dt =—1.5% __:12_+ c [(965.335245) +2(965.335245) _ 2(965.335’)45) +G]
@ = < = 2 -

When x = 1, then y = 57.3, s0 -[(~

9 6
= 3,598, 280,000 65.335245)" 4 2(—965.335245)3 —2(-965 3352485 + ¢ )
' 2

573=-15-0.5+C,or C=59.3. Thus y =-1.5x-0.5x>+59.3. _
Prineiples in Practice 14.4

; _ P2
19. 1»=‘[--(P]_Pz)"d’r=—(ﬁ A) +C

2In 4ln 1. Using the valyes given, _41: ~0.5(70 60)o~0-5¢
(P ~F )Rz (R “Fi)Rz 4t - e =5 HOS
Since v =0 when r = R, then U=~*—l--?——-—+C,sn =1 Thus T(r).—.jﬂdf_ s
4l 4in o —I—Se Mdt 10705
22
(A-R)* (R-R)R> _(R-R)(#*-7) 2. The numb
V= + = i mber of words memorized |
aly 4l 4l W)= (23 S (o).
d —fmdf=351n]:+1]+c_
E P o g
!\ 20, E‘; =100 3q Prﬂblenls »

2 3
r=_[(]00—-3q )dq:lODq—q N L Lot umx+5 dy = 1 = g

j(.r+5)7[a{1- s fary, Wb (x+5)8
] fu du_?+cz__?)_+c,

When g =0, then =0, s0 C=0and r=100g-¢’. Since r=pg, then p="—=100-¢°.
g

£ 2
N S 2, e
" gg 2¢ 242 ﬁS(—H-?) ‘if=l5f(-\?+2)4[dr]=]5,(-"+2)5
7

5 TC=3x+2P 4+

' 5 3 3 i
g Wh =5,thenp=75,50 N=—-—=——. - Let w=yx? 4 e F
enqg P 7 2(25) 2 J. ( 53_‘:')51'”__2" dl‘
2x x2+3) dy _I 2 3 6
SPAT+F3) 2y =[5, U
21. £:0.003q2—0.4q+40 ( ) ] fu du-_—ﬁ_ﬁ-c
dq

)

s j(0.0(qu —~0.4¢q +40)dq =0.001¢° -0.2¢% +40g+C AT

When g = 0, then ¢ = 5000, so

5000=0-0+0+C, or C=5000. Thus ¢ =0.00 lq3 —~0.2q2 +40g +5000 . When ¢ = 100, then ¢ = 8000. Since

‘I. Avg. Cost =E=M ot , when g = 100, we have ¢ = LAY
Quantity g 100

when g = 50 is not relevant to the problem.)

4 Let y=y3 5.2
5" 16 =gy = (3% 4 10x) ey,

f(3x2 +1 Dx) (xJ +5x% 4 6) dx

= [P 4s502 +6)|[(3.\'2+10_x-)m—]

:fu du:%?__',c

dc
= $80 . (Observe that knowing 5 27.50

22, f"(x)=30x" +12x
flx) = j(aox“ +12x)dx = 61° +6x° +C|
f'y=10, s0 10=6+6+C; and C} =-2,
S(x)=6x" +6x% -2
f(x)= [(6x° +6x% -2)dr =" +227 - 23+ G

=

[P
\T——ﬂx-c
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