1. Calculate the limits, showing your work. (Do not use L’'Hospital’s Rule.)
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2. Find f/(2) for 1
f(z) :/1/2 VB + 1di.
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3. Calculate dy/dx-
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4. Let f(z) = |2* — 1],

L quj (a) Calculate
P s
| #(@) da.

'7 J"‘{‘ 1 (b) Find the (absolute) maximum and minimum of f() on the interval [~1/2,2],
showing your work.
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5. Use the definition of the derivative to show that if
flx) =v22+3
then f/(3) = 1/3.
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6. Evaluate the integrals.
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7. Find the intervals on which the function
1

&) = e

is increasing and decreasing, showing your work.
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8. Set up, but do n ot evaluate, definite integrals for the volume of the solid obtained
by rotating the portion of the first quadrant bounded by y =2~ z,y = 72 and the
y-axis in the manner indicated.

P ({3 j (a) Rotate abouxt the z-axis.
t the li =
, }v {,’,\ ] (b) Rotate abouat the line z = 3.
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lé(] 9. (a) Prove that the equation
)
/’ £ 4 22 = cos z

has at least one solution.

) }”'{{3:] (b) Prove that the equation

253 4 2y = cos T

as at most one solution.
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,'“TJ 10. (a) Find the equation of the tangent line to the curve y = (z 4+ 1)~2 at z = a for
a>0.

c Q(’I q (b) Find the vaalue? of a > 0 such that the area of the triangle formed in the first
f quadrant by the x-axis, the y-axis and the tangent linetoy = (z+1) 2 atz =ais
a maximum. (You do not have to prove that it is the maximum.)
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1. Find dy/dz.

(a) y = ztany

(b) y:fc;mﬂ—t?dt
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2. Given that | 3
z
fﬂ(z) = Ia

f(1) =1 and f/(1) = 3, find f(z).
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3. Find the absolute maximum and absolute minimum of the function
f(z) = z+/1 ~ 4z
on the interval [1/4,1/4].
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4. Evaluate the definite integrals.
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5. Calculate the limits, using only techniques from Math 31A.
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6. Calculate the area of the region of the plane bounded by the curves y = x¢ and

Y= 2/7. | ,. |
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7. A blimp {motor-powered inflated airship) flying parallel to the ground at a speed
of 24 mph releases a weather balloon that rises vertically at a rate of 6 mph. How

fast is the distance between the blimp and the weather balloon increasing 5 minutes
after the release?
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8. A function f{z) is defined by

2 1
e
@)=} 153zt

Find the intervals on which f(z) is concave upward and the intervals on which it is
concave downward.
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9. Set up, but do not evaluate, a definite integral for the volume of each of the solids
obtained by rotating the portion of the first quadrant of the plane bounded by the
curves ¥ = 2 — x%,y = z and the y-axis in the following matter.

{(a) Revolve about the z-axis.

(b) Revolve about the y-axis.

X 2-x"
Xrpx -2 =
(X+2)(x-1)=2

——
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10. A function f(z) has the properties f(0) = 5 and f'(z) < —3 for all z in [0,2].
Prove that there is at least one solution to the equation f(z) = 0. Hint: What can
you say about f(2)7 ‘ |

A T Legyen,
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«ﬁ{a) <—-|1 < 0
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1. Find the critical numbers and the intervals of increase and de-

crease of the function ,
T
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2. Let A be the region of the first quadrant bounded by the curves
y = cosz and T = w/4. Write the volumes of the following solids as
definite integrals but do not evaluate the integrals.

( {v /j % i"\J'! ) (a) The solid formed by rotating A about the linez =0.
( [s /'9{\, m'({'u (b) The solid formed by rotating A about the line y = —1/2.

(4) g
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3. Differentiate

(15 }m,;“g) @  fla) = tan(}sin(e® +22))
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4. (a) In the space just below, write in mathematical symbols the
meaning of “f(z) is continuous at © = a”.

S Fio =fra)
S A
(b) The meaning of “f(z) is differentiable at = = a” is that the

limit
o £(2) = £(@)

#ma  g—a

exists. Since the limit of the denominator is zero and the limit of
the quotient exists, the limit of the numerator must also be zero.
Complete the proof that differentiability implies continuity by using
properties of limits to prove that if

lim(f(z) ~ fla)} =0

then f(z) is continuous at T = a.
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5. Find the average value of the function

flz) = zv2z — 3
on the interval {2, 6].
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6. Find the radius and height of the right circular cylinder of largest
volume that can be inscribed in a cone whose height is 5 m and base

radius is 2 m.
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7. Show that the following inequalities are true.

Ci;}“’”\\k) | (@) vz — :z;2<§.1£

(Hint: What is the maximum of that function?)
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8. There is a pumber ¢ > 0 such that the area between the curve
y = z* and the line y = cz is 96/10. Find the value of c.

X=X
A(x<-c¢)=0
3 %
X=C X=C




9. The equations below define curves y. For each equation, calculate

the value of the second denvatwe y" when z = 0.

Zf/—/“"“‘h) @

z /q.ulhh).

()

y= /1t3+1

siny ==z

2

10




10. Suppose f(z) is continuous on [1,4] with f(1) = —5 and also
f'(z) = 2 for all = in (1,4).

( ’l{' f’ ol n‘ﬁ) (a) Prove that there is at most one « in {1, 4] such that f(z) = 0.

- A t {b) Prove that there does exist z in {1,4] such that f(z) = 0.
() 3 )!7 © “qdl) (Hint: What can you conclude about f(4) — f(1)?)
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1. Let
f(z) =1zt = 223 - 327 + 1.

(a) Find the ecritical numbers of f.

(b) Find the intervals of increase and decrease of f.

/
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2. Calculate the limit, if it exists.
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3. Calculate
(a) the slope of the tangent to the curve

zsiny=z+1
at (—1,0).

(b) the derivative of

fz) = f_m: V14 tidt

at £ = 2.

CCL) S!'ng + X (/ﬂé %‘; /
Lih 0 + ()¢ Ly
)%OW”/

K%D%:l gl%:f(
(&) gu)= g awer 'y = Vi+x?
5(K \g'_‘[ ]_hfdbt' 3

L ) =g wy  F(x) :jf(x&) (ax)
= Vs xy? (3
£y = Tty



(&)

4. A line of negative slope through (3, 5) bounds a triangular region
of the first quadrant of the plane.

(a) Write the area of the triangle as a function of the slope of the

line.

(b) Find the slope that makes the area of the triangular region
as small as possible.
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5. Evaluate -
{a) .[e VT + sinz dx

(b) f_‘l lz + 1} dz
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6. Find the value of = such that the tangent line to the curve
y = 2% + 1 at & passes through the point (0, —1).
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7. Evaluate the indefinite integrals

x

(a) fm dx

(b) /sec?’:nta.nmd:c
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8. Prove that if f(z) is continuous on [a,b] and f(a) < f(b), then
there exists ¢ in [a, b] such that
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9. Find the value of a for which

o z*—3r+a
Hm
z—2 -2

exists and evaluate the limit.




10. Let A be the region in the first quadrant bounded by the curves
z=1,9=6—z and y = 2. Write the volumes of the following
solids as definite integrals but do NOT evaluate the integrals.

{a) The solid formed by rotating A about the line y = 0.

{(b) The solid formed by rotating A about the line z = 1.

b
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