Math 21B-B - Homework Set 2

Section 5.3:

1. Express the following limits as definite integrals:

(a) ||1131\|m . Z (cx? — 3c)Axy, where P is a partition of [—7, 5]
—0 =1

(b) ||F1>i\|m . > V4 — ¢x2 Az, where P is a partition of [0, 1]
—05=1

(c) ||1131\|m > (tancg) Az, where P is a partition of [0, 7/4]
—0k=1

2. Suppose that f and g are integrable and that:

/12f(x)da::—4, /15f(x)da::6, /159(1;):8.

Use the rules in Table 5.4 to find:

@ [ oL

o [ @) dz

(©) /12 3f(z) dz

@ [ ) da

@ [ gl

o [ 47 (@) — gl do

3. Suppose that f and h are integrable and that:

9 9 9
/1 f(z)de = -1, /7 f@)dz =5, /7 h(z)dx = 4.
Use the rules in Table 5.4 to find
9
(a) /1 —2f(z)dx
9
) [ 1)+ b)) de



4.

5.

6.

10.

© / '[25(z) — 3h(@)] da
@ [ s
© [ ) da
o [ (@) - f@)ds

1
Find/ || dx.

—2
1

Find / (14++V1—22)dx.
-1

Graph and find the average value of the following functions over the given
interval

(a) f(z) =22 —1on [0,V3].
(b) h(x) = —|z| on

i. [-1,0]
ii. [0,1]
iii. [—1,1]

Use the method of example 4a to evaluate

b
(a) / 2 dr, a <b

Use the Max-Min Inequality to find upper and lower bounds for the value

of
1
1
—— dux.
/0 1+ 22 v

Use the Max-Min Inequality to find upper and lower bounds for the the
value of

05 4 1 1
/ 72dx and / 72(1:10.
0 1+$ 0.5 1+x

Use the inequality sinz < =z, which holds for x > 0, to find an upper
bound for the value of fol sinx dz.



Section 5.4:

1. Evaluate the following integrals:

0
(a) / (2x 4+ 5) dx

-2

(b) /2 (575) dz
(c) /Owsinxdx
(d) /0 " ez dn

~1
(e)/1 (r+1)%dr

Yoy
® [ it

(i) /1 ze” dx

0
2
. Inx
)]
1

—dz
T

2. Find the derivatives of the following functions (i) by evaluating the inte-
gral and differentiating the result, and (ii) by differentiating the integral
directly:

N
(a) %/ costdt
0

tan 6
(b) d%/o sec’ y dy

0
3. Find % if y :/ sin (tQ) dt
Jz
4. In the exercises below, find the total area between the region and the

ZT-axis:

(a) y=—22—2x, where -3<z<2
(b) y =322 -3, where —-2<z<2



(c) y=331/3—$, where —-1<zx<8

5. Suppose that f is the differentiable function shown in the accompanying
graph and that the position at time ¢ (sec) of a particle moving along a

coordinate axis is .
s = / f(z)dx
0

meters. Use the graph to answer the following questions. Give reasons for
your answers.

(a) What is the particle’s velocity at time t = 57

(b) Is the acceleration of the particle at time ¢ = 5 positive or negative?

(¢c) What is the particle’s position at time ¢ = 37

(d)
)
)

d

(e

(f) When is the particle moving toward the origin? Away from the ori-
gin?

At what time during the first 9 sec does s have its largest value?

Approximately when is the acceleration zero?

(g) On which side of the origin does the particle lie at time ¢ = 97

x t2
6. Find lim & / - dt.
rz—0 T 0 t* + 1

7. Suppose f'(x) > 0 for all values of z, and that f(1) = 0. Which of the
following statements must be true of the function

oa) = [ rieyaer
0
Give reasons for your answers.
(a
(b

) g is a differentiable function of z.

)
(¢) The graph of g has a horizontal tangent at « = 1.
(d)

)

¢ is a continuous function of z.

d

(e) g has a local minimum at x = 1.

g has a local maximum at x = 1.



(f) The graph of g has an inflection point at « = 1.
(g) The graph of dg/dx crosses the z-axis at = 1.



