MATH 140 FINAL EXAM, FORM A

1. Consider the function
2—=x r < —1
flzy=< = -1<z<1
(z—1)2 z>1

and determine the values of a for which lim f(z) exists.
Tr—a

a) (—00,1) U (1,00)
b) (=00, —1) U (~1,00)
¢) (—o0,00)

d) (=00, =1)U(1,00)

e) (—oo,—1)U(-1,1)U(1,00)

2. If f(z) and g(z) are continuous functions with f(3) = 5 and lirr13[6f(m)—
z—

g(x)] = 4, find g(3).

a) 26
b) 34
) 5
d) 6
e) 0

3. A curve has the equation y = h(z). Choose an expression for the
slope of the secant line through the points P(5, h(5)) and Q(z, h(z)).

) MO

by M) = bt

o) h(fg - 2(5)
z—5

) h(z) — h(5)
¢ h(z) —x
h(5)—5

4. Which of the following equals the derivative of the function f(z) =

4/x?
. 4y —4Vh
a) lim ————
h—0 h
. 4T+ h—4yx
b) lim ——
h—0 h
. AT +h—4Vh
¢ i

d) Jim e+ h—4avh

. 4T+ h
lim ——
h—0 h

6. Find an equation of the tangent line to the curve y = 9tanx at the

point <%,9).
a) y:26$+19(1—g>
b) y=27x+7(1—g>
) y:25x+16<972)

d) y:12x+17<1—§>

™
e) y= 18x+9(1—§>
7. Find the derivative of the function y(z) = —4sec4x.

—16 sec4x tan 4x

—15sec4x sin 4x

—4 sec4x tan 4x

)

)

¢) —16sec4x cosdx
)

) 16tan? 4z

8. Find y’ by implicit differentiation for 1222 + 4y% = 9.

a) y' =—3zy
-3
b) y = —=
Yy
372
oy =—5
yQ
—48x
d) ¥ =
y
X
e) ¥y ==
Y

SPRING 2006



MATH 140

x

9. Find the second derivative of the function y = .
-z
—10
(5-=)?
—1
(5-2)?
—5
(5—=z)?
5
(5-=)?
10
(5—=)3

a)

b)

20
10. Find the absolute minimum value of y = 1022 + == on the interval
T
[0, 20].

a) 10
b) 30
c) 40
d) 20

e) 0

11. Find the absolute maximum of the function f(x)
cos(10z) on the interval [0, %]

sin(10x) +

a) V3
b) V2
) 2
d) 1
e) 0

12. Find the critical numbers of f(z) = a(z — 5)3.

20
13
20
13
01,2
20
2
3,4,5

a) 07 57
b) 0,4,
c)

d) 0,5,
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13. Find hm f(z) if bz < flz) < W for > 10.
a) 5
b) 9
c) 19
d) 2
e) 10

14. Find f(z) if f"(z) = 12z + 2422,

flz) =623 +4a* + C2+ D

!
flz) = 1222 + 2423 + C
!

a) )
b) f(z)=4a®+ 82 +Cz + D
¢) flz)=22%+22*+Cz+D
d) )

) )

() = 62% + 823 + Cx + D

15. Find the volume generated by rotating the region bounded by the

1
curves y = e y =0,z =1 and = = 3 about the y—axis.

6
16. If g(z) = / 5tan(t)dt, find g’(z).
x

a) 5tan(a)
b) —5tan(z)
c) 5tan(6)
d) 5sec?(t)
)

e) 5sec?(x)

17. Evaluate the indefinite integral /5605 T tan zdz.
1.5
a) ——sec’z+C
5
1 .6
b) —=csc®x+C
6
L 5
c) —sec’z+C
5
1 5
d) 5 tan® z + C

1
e) gseCG:v—I—C
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18. Find the area of the region bounded by the parabola y = z?, the 23. (10pts.) A region R in the zy—plane is bounded by y = v/z and

19. Find the volume of the solid obtained by rotating the region bounded o4

20.

21.

22.

tangent line to this parabola at (1,1), and the z—axis.

a) %
b)
c) %
Q) =
e) %

by = 4% and 2 = 3y about the y—axis.

a) —8lmw
1627
5
81w
5

d) 4867

b)

e) 3w

Find an expression as a limit for the area from z = 4 to x = 7 under
the curve y = z2.

. 4i\? (4
a) nleooz;(4+;> (;)
1=
n N2
. 51 2
b) nleooZ(‘“r;) (;)
i=1
n N2
67 4
°) nleooZ(‘“rg) (;)
i=1
n N2
a m > (1+2) (%)
n— oo n n

o Jim > (4+ %)2 (%)

(10pts.) A particle is moving along the curve y = /z. As the
particle passes through the point (4,2), its z—coordinate increases
at a rate of 3cm/sec. How fast is the square of the distance from
the origin to the particle changing at this instant?

(10pts.) Find the points on the ellipse 422 4+ y? = 4 that are farthest
away from the point (1,0).

Y=z

a) (2 pts.) Sketch the region R. Be sure to label the curves and
intersection points.

b) (4 pts.) Set up the integral (by using the Washer Method)
which measures the volume of the solid generated by revolving R
around the axis x = 2. DO NOT evaluate the integral.

c) (4 pts.) Set up the integral (by using the Cylindrical Shell
Method) which measures the volume of the solid generated by re-
volving R around the axis £ = 2. DO NOT evaluate the integral.

(20 pts.)
2x

(@) =

Consider the function f(z) = where f'(z) =

1— 22
and

622 + 2

(1—22)3"

a) (2 pts.) Find the domain of f(z).

b) (1 pt.) Find the z- and y-intercepts of the graph of f(z).

c¢) (1 pt.) Is the graph of f(z) symmetric about the y-axis,
symmetric about the origin or neither?

d) (3 pts.) Find the horizontal, vertical and slant asymptotes
for f(z) if any exist.

e) (3 pts.) Find all the critical numbers for f(z).

f) (2 pts.) Find the interval(s) where f(z) is increasing and
the interval(s) where f(z) is decreasing.

g) (2 pts.) Find the local minimum and local maximum points

of f(x).

h) (2 pts.) Find the interval(s) where f(x) is concave up and
the interval(s) where f(z) is concave down.

i) (2 pts.) Find all the inflection points for f(z).

j) (2 pts.) Sketch the graph of f(z).



