Math 125 Worksheet #2 Solutions

1. Find the most general form of a function f such that f’(z) = 2e* — 12x.

If f"(z) =2e* — 12z, then f'(x) = 2e* — 12 2240
= 2e* — 6:B + C for some arbitrary constant C'.

If f'(z) =2e* — 622+ C, then f(z) =2e* — 823+ Cx+ D
3
= 2¢% — 223 +Cx+ D for arbitrary constants C and D.

Check: If f(z) = 2" —223+Cx+ D, then f'(z) = 2e*—62°+C and f"(z) = 2¢”—12z. V/
2. Find the area under the curve f(z) = % + 4x between x = 1 and = = 3.

3
The area under the curve is given by / — +4xdr = / 827 + da dx
1

_ 8 x_2+éx2|‘;’
§2+2$2|3

= 4+2(32) [~ 5+2(12)]
—5+20=1°

21

3. Consider / —dz. Can you evaluate this integral using the FTC? If so, what do you get?
-1

If not why? (See the graph of f(z) = %.) Does the definite integral / — dx have a finite

value?

Note that if you tried to evaluate using the FTC, you would get the following:
21
/ —dz =In|z||2, =n|2| = In| — 1| = In 2.
-1

However, we cannot use the FTC since f has an infinite discontinuity at z = 0. See the
graph below.

41 The shaded region is between the curve and
st the z-axis.
y 5]
21
11 1) Note that / fdx and —dz do not
0w
————— exist (the 1ntegrals are not finite).  So,
x 21
/ —dxr does not exist. We will discuss
-1z

definite integrals involving infinite disconti-
nuities more later.




t+2 ift <1

3
4. Find /_lh(t)dt for h(t) _{ G o

Note that h(t) is continuous at ¢ = 1.
3 1 3
Also note that/ h(t) dt:/ h(t) dt+/ h(t) dt
-1 -1 1
1 3
z/ t+2dt—|—/ 3t% dt
-1 1
= [3* + 2L, + £°3

= H1P +2(1) = (-1 + 2(-1)] + 3 = 1 = 30

5. Let g(z) = / e — bsin tdt for 0 <z <.
0
(a) Find g(m).
g(m) = / e —bsin tdt = e’ + 5cos t[]
0

= €™ + 5cos(7) — (e + 5eos(0))
=11

(b) Find ¢'(x).
Here are a couple of ways to find ¢'(z):

e Given the first part of the FTC, we have that ¢'(z) is equal to the integrand
evaluated at xz. = ¢'(x) = e® — 5sin x.

e For a given z, g(x) = / e —bsin tdt = €' + 5cos t []
0

= e® + 5cos z — (2 + 5cos 0)
=e* 4+ 5cosx —6

So, ¢'(x) :%[e“’ + bcos ¢ — 6] = e” — 5sin x.



