Math 121 Sec. 14.3 Initial condition problem Lec. 18

Example (1) If y= f(x),and y'=3x-4, y(—l):g. Find y?

Solution:

2

X
=|Bx—-4ddx=3.——-4x+c
y=[3x-4) .

At x=-1 then y=%, this implies that %=%(—1)2 —4(-D)+c = c=1

2

Now, y=3.%—4x+1.

Example (2) Find y subject to the given conditions: y"=-3x>+4x, »'(1)=2 and y(1)=3.
Solution:
Since, y'= jy"dx = Y= j(—3x2 +4x)dx

3 2
X

= Y =-3—+4—+c,=-x"+2x" +¢,.
302 1

- y'=2 at x=1:

= 2=—1’+2(1)’+¢, = ¢ =1

Then y'=-x’+2x"+1

Also,
yzjy'dxzj(—x3+2x2+l)dx

4 3
X

=——+2x—+x+c2
4 3

At x=1, y=3 then,
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Example (3) Find y subject to the given conditions: y" =2x, y"(-1)=3, »'(3)=10 and

1(0) = 13.
Solution:
y"zJ.y'"abc:J‘Zxa’x:x2 +c .
At x=-1=y"=3
Thus, 3=(-1)>+¢, = ¢ =3-1=2.
Then 3" =x"+2.
x3

Similarly, y'= Iy"dx= I(xz +2)dx=?+2x+cz.
At x=3=y'=10

3

Thus, 10= 3? +2(3)+c, thisimplies that ¢, =-5.

3
= y':x?+2x—5.

X’ x*
Now, y=|ydi=|(—+2x-5)dx="—+x>-5x+c,.
y Iy I(3 =1 3
At x=0= y=13
Thus, 13=0+0-0+c, thisimpliesthat ¢, =13.

4
Finally, y =i€—2+x2 —5x+13.

Example (4) If the marginal-revenue function for a manufacturer’s product is
r = ? =275-¢g—0.3¢>. Find the demand function?

q
Solution

Since the marginal-revenue function 7' is the derivative of the total revenue r, then

2

3
r=[rdg=[(275-¢-03¢")dg = 275(1—%—0-3%“

When ¢ =0 (no production = no money received), and therefore the revenue » =0.
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2 3
= 0=275(0) —% -0.3 (03) +c, this implies that ¢=0.

2 3

Now, r= 275q_q__q_
2 10

But, r=pg = p= L , where p is the demand function.
q

2 3

275¢ -4 -9 )

2 10 _p75_9_9

Finally, p = .
P p 2710

Example (5) In the manufacture of a product, fixed costs per week are $2000. If the marginal

cost function is % =3¢” +10. Find the total cost function, and then find the total cost of
q

producing 20 units.

Solution

Since the marginal cost ¢’ is the derivative of the total cost function ¢, then ¢ = j-c'dq
= c= J-(3q2 +10)dg = ¢’ +10g + k

When q = 0, the total cost ¢ equal the fixed cost only. i.e., when ¢ =0 = ¢=2000

This implies that 2000 = (0)’ +10(0) + & consequently, &k =2000.

Now, the total cost function is:

c=q" +10g+2000.

When q = 20, the total cost function is:

¢ = (20)° +10(20) + 2000
=8000 -+ 200 + 2000
=10200

Thus, as q = 20, the total cost is $10200.

Home Work: solve the book exercises 14.3 problems 6, 8, 10, 12, 14.
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