Math 1B — Sections §5.1 - §5.6 Test — Fall 2008 Name

Instructions: Write all responses on separate paper. Show all work for credit. Do not use a calculator.

1.

The velocity graph of an experimental AV
rocket accelerating from rest to a ney
velocity of about 104 km/h over a period 91
of 10 seconds is shown. Approximate a0+
(to the nearest hundredth of a km) the a4t

distance travelled by the rocket over this
time using n = 2 evenly spaced
subintervals and

a. right endpoints as sample points

b. the trapezoidal method A
c. the midpoint method

4

Consider the Riemann sums for L

a. Write the length of each subinterval in terms of 7.
b. Write the right endpoint of the kth subinterval in terms of # and .
c. Write the integral as the limit of Riemann sums in terms of » and k. No x.

sin(7zx)dx with n evenly space intervals.

Evaluate the integral by interpreting it in terms of the areas of well known figures such as
rectangles, triangles or circles. Draw a diagram for each.

a. Jj(gﬂjdx
b. I:\/9—x2dx
c. J.O33—\/9—x2dx

Use the Fundamental Theorem of Calculus to find the derivative of the given function.
x 1

a. g(x):_[l ;a’v

b. H(z)= J‘Z sin(xz)dx Hint: Use the property Ibfdt = jcfdt+j%fdt

Can you find a non-zero solution to the equation on sin (t2 )dt =x ? Discuss why or why not.

Evaluate the definite integral
a J.”/Ssecz (2x)dx
o

) J: N3 —3xdx

o

4 x
c. | ——=dx
J.O V4x+9

In2
d. JO e dt

@

'[;sin(t—s)ds

jar]

_[Oﬁ e’ cos (4x) dx



Math 1B — Sections §5.1 - §5.6 Test Solutions — Fall 2008

1.

The velocity graph of an experimental rocket &Y

accelerating from rest to a velocity of about 1;2

104 km/h over a period of 10 seconds is i

shown. Approximate (to the nearest o

hundredth of a km) the distance travelled by 4

the rocket over this time using n = 2 evenly 32

spaced subintervals and 16 ¢
a. right endpoints as sample points D I T B S S S R

SOLN: 5*(98+106)/3600 = 204/720 =
17/60 ~ 0.28 km
b. the trapezoidal method

SOLN: %(f(0)+2f(5)+f(10)) ~2.5(0+2%98+106)~0.21 km

c. the midpoint method
SOLN: Ax(f(2.5)+ f(7.5)) = 5(78+102)/3600=0.25

4

Consider the Riemann sums for L

a. Write the length of each subinterval in terms of 7.
SOLN: Ax=2"¢_4"2_2
n n n
b. Write the right endpoint of the kth subinterval in terms of n and £.

SOLN: x, = a+kAx=2+2K
n

c. Write the integral as the limit of Riemann sums in terms of #» and k. No x.|

SOLN: 1istin(;z[2+2—kD3:nmizsm(”‘_’fj
k=1

n—>0 _ n n n—>00 n r=1 n

sin (ﬂx)dx with n evenly space intervals.

. Evaluate the integral by interpreting it in terms of the areas of well known figures such as

rectangles, triangles or circles. Draw a diagram for each.

a. Jj (g + lj dx is the area of a trapezoid with base = 1 and average height =

2+2.5 =2.25 so the areai1s 2.25

b. Jj \J9—x?dx is the area of a quarter circle with radius 3, this is 977[

3
c. '[0 3—4/9—x7dx is what’s left when the quarter circle’s area (above) is subtracted from

the area of a 3 by 3 square, or 9—%%%:17

4. Use the Fundamental Theorem of Calculus to find the derivative of the given function.

a. g(x)= J.lx%a’v = g'(x) :% “That was easy!”



H(z)= qu sin(xz)dx = H'(z) :di.[()sin()cz)abc+'|.oz2 sin(xz)dx
: 1, J:
b. = —%jozsin(xz)dx +2Z%J.Ou sin(xz)dx
= —sin(zz)+225in(z4)
5. Can you find a non-zero solution to the equation on sin(t2 )dt =x ? Discuss why or why not.

SOLN: Note that x = J-OX 1dt and that sin (tz) <1 for all z. Thus the right side is accumulating area

at a rate of 1 unit per unit x while the left side accumulating area at a rate less than this most of the
time, and since it starts out accumulating area at a slower rate, there’s no way the areas can be the
same.

6. Evaluate the definite integral

a. '[0” sec’ (2x)dx exists only if _[0”/4secz (2x)dx = lim Obsec2 (2x)dx exists, and

lim [ sec? (2x)dx = lim ltan(Qx)‘b = lim ltan(2b) = does not exist.
b>/4 90 bor/4” D 0 borzia 2

/8 1

However, J‘:/g sec’ (2x)dx = %tan (2x) v =3

b. Substitute u = 3 — 3x so that du = —3dx

I1V3—3xdx = J‘O\/;(—lduj =lj3u1/2du :gu”‘3 :&
0 3 3 370 9

0 3

c. Substitute u =4x+9 = du =4dx and x = “

J~4 X g 25u—9(ﬂJ:L 25u1/2—9u’1/2du=i 2u3/2—18u”2
0 J4x+9 o 4ul 4 ) 169 16\ 3

:L (@_9())_(18_54) :L(%_@jzﬂ
16\ 3 16 3 6

d. Two integrations by parts are required here:
u=t> dv=eédt
du=2dt v=e¢

to get

25

9

n2 2 .
J'O 12e'dt with

u=t dv=édt
du=dt v=eé

2t

In2 m2 ]
=re|; —2.[0 te'dt with

In2

= 2(ln2)2 —2[te’ .

—Ilnzetdt}:Z(IHZ)z —4In2+2
0

e. Letu= t—sso that du=—ds and I;sin(t—s)ds = jtosinu(—du) = I;sinudu =1-cost



u=e"  dv=cos(4x)dx

Do parts with 1 . so that
du=ée'dx  v= Zsm(4x)

T e . x 1= x . . .
I= J.O e cos(4x)dx =Xsm(4x)‘0 _ZJ.O e* cos(4x)dx and doing parts again with

u=e"  dv=—sin(4x)dx - o1
—Iel=
o 16 17

yields 1 =le—6cos(4x)‘

du =e"dx v=%c05(4x)




