MTH 1126 - Test #1 - Solutions
SPRING 2005

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.
1. Compute: [ sec (z3)tan (z3) z*dr =
1. Is u-sub appropriate?

a. Is there a composite function?

Yes. sec (x?) tan (x?)

Let u = 23

b. Is there an “approximate function/derivative pair”?

Yes. a3 — 22

Let u =23

2. Compute du

3

u =
= &= 3y?

XL
= du = 3x%dx
= %du = 22dx

3. Analyze in terms of uand du.

[ sec (x3) tan (x?’)églg: [ sec (u) tan (u) du = 5 [ sec (u) tan (u) du

1
sec(u) tan(u) sdu

4. Integrate in terms of u

1 [ sec (u) tan (u) du = § sec (u) + C

5. Re-write in terms of z

[ sec (2®) tan (z%) 22 dx = 3 sec (2*) + C



2. Use the “f — ¢” method to compute the area bounded by the graphs of f (z) = 22?2 — 4
and g (z) = 22

First, graph the functions and find the points of intersection.
To find the points of intersection, set f (z) = g (z).
fx)=222—4=2*=g(x)

= 272 —4 =27

=22 —-4=0

= (z+2)(z—2)=0

=>x=-2;x=2

The points of intersection are: (—2,4) and (2,4).

(12,4) 2 4)

f(x)y=2x>14

Since z? > 2% — 4 over the interval [—2, 2], the area of the bounded region is given by

2

P2, [(a%) = (2% = 4] do = [ (=2 + D de = [~4a* +4a],

(e +1@) - (2 a-2) = ¥



3. Compute: [ (2z° —8)" 3z* dx =
1. Is u-sub appropriate?

a. Is there a composite function?
Yes. (227 —8)"°
Let u =225 -8
b. Is there an “approximate function/derivative pair”?
Yes. (225 — 8) — 3z
Let u =225 -8

2. Compute du

u = 22°—8
= & = 10z
= du = 10z*dx
= 1—10du = 24z
= %du = 3z%dx

3. Analyze in terms of u and du.
15
[ (29&5 - 8) 3¢t dp= [uPSdu= 2 [u'Sdu
ul5 10
4. Integrate in terms of u

3 (4154, — 3 u'S — 3,16
o Jurtdu = 15455 +C = qgu” +C

5. Re-write in terms of x

[ (22° — 8)" 3zt dx = - (225 — 8)!+C



4. Find the area bounded by the graphs of f (z) = 2? — 2 and g (z) = 2z + 1. (Partition
the proper interval, build the Riemann Sum, derive the appropriate integral.)

1. First, graph the functions and find the points of intersection.
To find the points of intersection, set f (z) = g (x).
f@)=2*-2=2x+1=g(x)
=12-2=2r+1
=2°-21-3=0
=(z+1)(z—-3)=0
=zr=—-1x=3

Points of intersection are (—1,—1) and (3,7) .

gx)=2x+1

7 @7

(!1,!%&#!2

2. Partition the interval spanned by the region into sub-intervals of length Ax.
3. Above the i'" subinterval, inscribe a rectangle of width Ax.



gx)=2x+1

7 @7

1 T t — =3
(11,1 A\ ] f(x)=x*12
(Xilxi2 ! 2)

Height of the i'" rectangle = [(2x; + 1) — (2? — 2)] = 2x; + 3 — 22
Width of the i*" rectangle = Ax
Area of the it" rectangle = (2z; + 3 — 2?) Ax
4. Approximate the area of the region by adding up the areas of the rectangles.
Area ~ Y | (21, + 3 — 22) Az
5. Let Az — 0.
Area = limpa, o X", (22, +3 —22) Az = [, (20 +3 — 2?) dx = {xQ + 3z — ”%—3}3 =

(3 +3(3) = &) — (-1 +3(-1) - ) = 2



5. Compute: [1, (223 + 5)° 22dx =
1. Is u-sub appropriate?

a. Is there a composite function?
Yes. (223 +5)°
Let u = 22> +5
b. Is there an “approximate function/derivative pair”?
Yes. (22° +5) —
Let u = 22> +5

2. Compute du

u = 22°+5
= % = 622
= du = 62%dx
= idu = 2%dx
When 2 = —1; u=22° +5=2(-1)"+5=3
Whenz=1;u=21°+5=2(1)"+5=7

3. Analyze in terms of vand du. [*, (223 + 5)° 22dx =

= (230 +5> O ugldU— 5 Jus = ubdu
u3 %du

4. Integrate in terms of u

B e = [5] = B = (e ) = (G e9) = %



