Final Exam Review
Math 1100-005

1. Evaluate the following integrals:

(a) f2x2\/az3 + ldx
0

Need u-substitution:

u = 23+1
d d
ﬁ = 322 — ?u = 22dx
Changing Limits:
at x=0 : u=

atx=2 : u=9

Then, substituting in v and d?“

2 9
/azzx/a:3+1dx = /Tudu
0 1
2u3/2]u_9
N 9
u=1
_
9
2
(b) [ 2* -3z — ldx
-2
2
3 2 =2
/x2—3x—1daj = $——3i—a:
3 2 r=—2
-2
_ 4
3
5
(©) [l +3)da
1
Need u-substitution:
v = z+3 — T=u—3
d
d—z = 1 — du=dx

Changing Limits:
atx=1 : u=4
atx=5 : u=28



Then, substituting in 4 and x and du

5 8
/x(:z: +3)%dz = /(u — 3)(u)%du
1 4
8
= /u3 — 3u?du
4
[u4 BUT u=s
4 3]
= 512
(d) [In(z —2)dz
Need integration by parts:
u=lIn(x —2) v o=z
du = ! dx dv = ldx

Then, plugging into formula:

/m@—mm:: m@—mx—/xfzm

Need u-substitution:

u = xr—2 — Tz=u+2
d

- 1 - du=dx

dx

Then, substituting in 4 and x and du

/m@_m@;: m@—mx—/xf2m

= ln(a;—2)x—/u1_2du

= ln(w—Z)x—/g+gdu

u o u
= In(x —2)zr —u—2In(u) +C

= In(z—2)zr—(r—2)—2In(zx -2)+C

(e) [2?In(z)dx

Need integration by parts:



Then, plugging into formula:

2
(f) [(z—1)e "dx

0
Need integration by parts:

3 23
/x2 In(z)de = In(z)—= — g—da:

23 In(x) z?

- T3 / Fh
31 3
oz n(zx) oz Lo
3
u=x—1 v = —e "
du = dx dv =e *dx

Then, plugging into formula:

[z — 1)(—e )22 + / e~Tdz

[(& = (=)= — [e 1358
—.27067

2. Find the area of the regions bounded by the curves

(a) y:$2+3,y=$,x=—l,anda;:1

1
/[m2+3—x]dx =
21

b)y=2—z,y=x,2=0
First we need to find the intersection point:

Then,

z3 227"
[?*M‘E]l
20
)
2—x = +x
z =1

o _

2 —2—Valdr = [2x—
)
6




3. Find the average value of f(r) = 5—— on the interval [1,3].

3

Average value = 3 i 7 / 2$2$_ 1d:£
1
Need u-substitution:
uw = 2% -1
% = 4r — ciTu = xdr

Changing Limits:

atx=1 : u=1
at x=3 : u=17

Then, substituting in 4 and x and du
1 ;i 1 7 1
x
= de = - | —d
2/2x2—1$ 2/4u$
1 1

- o]

= .354

4. Find the amount of an annuity if the income is given by c¢(t) = 3000 with interest rate 5% for
10 years.

10
Amount of Annuity = 6'05*10/30006_'05tdt

0
Need u-substitution:
u = —.05t
Z—ZL = -0 — %:dt

Change Limits:

att=0 : w=0
at t=10 : u=-.5



Then, substituting in 4 and x and du

10 -5
e® / 3000e=%fdt = e / 3000e*du
0 0
= °[3000e"],°
= $14319.07

5. Find the producer and consumer surplus if the demand is given by pi(z) = 100 — 0.422 and the
supply is given by pe(x) = 42x.

First, we need to find the equilibrium point:

100 — 0.42° = 42z
r = 233
2.33
Producer Surplus = / [97.83 — 42x]d
0
2.33
= [97 83x — —]
0
= $113.94
2.33
Consumer Surplus = / [100 — 0.422 — 97.83]dx
0
2.33
- [t
0
= $3.37

6. Find the present value over 5 years of an income given by ¢(t) = 500+ ¢ with an annual inflation
rate of 3%.

5
Present Value / (500 + t)e™ 03t 7y
0

Need integration by parts:
o—-03t

—.03
du = dt dv =e gt

u =500+t Vo=



Then, plugging into formula:

5
/ (500 + t)e™%3]dt
0

|
l

2332.85




