MATH1426
Spring 2009
FINAL EXAM PRACTICE QUESTIONS

PART L.

L. 1. [2.6]The intermediate value theorem applies to functions which are

A. continuous at some point ¢ only. B. continuous at two points a and b only.
C. defined on an interval [a, b]. D. continuous on an interval [a, b].
E. none of these

1.2.[2.5,2.6, 3.1 1f lim £(x) = lim £(x)= f(1), lim f'(x)=+o0 and lim f"(x) = +o0 , which of the
x—1" x—l1* x—1" x—1*

following statements are correct?

1) fhas a vertical tangent line at x = 1;

2) f'has a vertical asymptote at x = 1;

3) fis continuous at x = 1;

4) fis differentiable at x = 1; 5) fhas a cusp at x = 1.

A. 1) and 3) B. 1) only C.3)and>5) D. 2) and 3) E.1)and 4)
2
-25
al if x#5
x=5
I. 3. [2.6] Find the numbers, if any, at which f(x) = is discontinuous.
10 if x=5
A.5 B. 25 C. 5,25 D. -5 E. None
2a+b if x<3
I. 4. [2.6] Find constants a and b such that f(x) =48 if x =3 is continuous for all x.
x*+bx—4 ifx>3
A.a=2,b=2 B.a=35b=1 C.a=15b=1 D.a=25b=1.5 E. none of these
2
) . X +x-6
I. 5. The solutions to equation ——— =0 are:
X —
A.2 B.2,-3 C.-2,3 D. -3 E. -2

V—x if x<0
1.6.[24]If f(x)=43—x if 0<x <3, then lim f(x) is
(x-3)% if x>3 '

1
A.0 B.3 C. 5 D. does not exist E. none of these

N—x if x<0
L7.[24]1If f(x)=43—-x if 0<x<3, then l_in;lf(x) is
(x=3)* ifx>3

A.0 B.3 C D. does not exist E. none of these

1
2



-9 .
L8 2411F 1) = 2220 then lim u(y) is
y=9 y9°
B. -1 C.—wo D. © E.0

Al

1.9.[2.5,2.6, 3.1, 3.7] Which of the following statements are correct for function f(x) =1In|2x]|.
D f'(x)=1/]x|; 2) f'(x)=1/x; 3) fhas a cusp at x = 0;

4) fhas a vertical tangent line at x = 0; 5) fhas a vertical asymptote at x = 0;

6) The domain of fis (—o0,+00).

A.l)and3) B.5)only C. 2)and3) D.2)and5) E.5)and6)

I. 10. [4.6] Evaluate the limit lim xe™

x—>—0

Al B. -1 C. —© D. E.0

I. 11. [4.6] Evaluate the limit lim xe™

X—>+%0

Al B. -1 C. —© D. E.O

2x*—3x° -8l
I. 12. [4.6] Evaluate the limit lim ————
w3 x” —=10x" +27

2
A. © B.1 C.2 D. E E.

N |~

oy 2x' =3x8l
I. 13. [4.6]Evaluate the limit lim
=0 et —10x* +27 -7

A.0 B.1 C. \/5 D. o E. none of these
I. 14. [4.6]Find lim (v x* +1 —X)

1
A e B. — C.1 D. © E.O
e

. tan
1. 15. [4.6]Evaluate lim— >

x>0 x +sIn x

1

A. 0 B.1 C. 5 D. does not exist E. none of these
. sl in(2x)sin(4

1. 16. [4.6] Evaluate lim S¥S10¢ o )SIN(AX) s exists.
x—0 X

Al B.2 C. 4 D. 8 E. does not exist

I. 17. [4.6]Which of the following forms can I’Hopital’s rule be applied directly to?

0 0 — 0 0 0 0
D= 2)= 3 4) 5) 6)0-0 7) — 8) —
0 o0 00 o0 0

A. 1,23 B. all except 6 C.1to5 D.1to8

4
1. 18.[2.7, 3.1, 3.2] The slope of the tangent line to the graph of y = x +— at point (2, 4) is
X

A.l—i B.0 C

1
> .= D. 1 E. none of these
X 2



1. 19.[2.7, 3.1, 3.2] Find the y-intercept of the line tangent to the graph of f(x) =

3
+24/x -1
X TANYTD point (1, 2).
X

A.0 B. 1 C.l D.l E.—l
2 4 4
I. 20. [2.4] Find the horizontal asymptotes to the graph of f(x) = sz " with a #0.
x —
A y=0 B.y=a C.x=a D. x=0 E. none of these

1.21.[4.1,43]If f'(x)=x"(x—2)(5x —6), then fhas a relative maximum at
A.0 B. 6/5 C.2 D. does not exist E. none of these

1. 22. [4.1] All the critical numbers of g(¢)=5¢>" +¢°" are
A.0and 1 B.-2and1 C.-2and0 D.-2 E. 1

I. 23. [3.10] Find the differential: d (2 x cos3x)
A. (—6xsin3x +2cos3x)dx B. (6xsin3x+2cos3x)dx C. (-2xsin3x+2cos3x)dx D.
(2xsin3x+2cos3x)dx E. (—6xcos3x+ 2 sin3x)dx

d
1. 24.[3.6] If xcosy + ycosx = |, then the value of d—y at (0, 1) is

2

A.—1 B. —cosl C. - D. does not exist E. not enough information given

1.25. [3.6]If f(x)=x""for x>0, then f’(%) is

A.0 B.1 C.2 D. does not exist E. not enough information given

1. 26. [3.6] Given y = x"™* , find y'

1 1 1
A X" x B. x™* Inx C.x™ —Inx D. x'“*/;(—+—)lnx
2x Jx o 2x
Inx
E. —
X

1. 27. [4.1/4.5] A piece of wire 30 cm long is cut into two pieces. One piece is bent into a square and the other
piece is shaped into a circle. To maximize the total area enclosed, the length of wire for the circle should be
307

A.0cm B.
8+ 7

cm  C.30cm D. does not exist E. not enough information given

20
I. 28. [5.2] Evaluate Z 3k —k*> +2k”) by using the summation formulas
k=5

A. 85760 B. 34750 C. 5230 D. 32430 E. none of these

L k
I. 29. [5.2] Evaluate lim z 5

n—oo =1 n + n

A. +© B.— C D.0 E. none of these

1
2



I. 30. [5.2] Give an expression in terms of a limit that gives the area between the graph of y = x*,

the lines x=2 and x =7

A. hm2(2+ﬁ) § B. 1im2(2+ﬁ) s 6 C. hm2(2+ﬁ) Z
n—>»0 n—o0 =1 n n—
D. no such limit exists E. none of these

27 cosx 1f0<x<rx/4
1. 31. [5.4] Evaluate jo f@dvwhere f(x)=y "

A.0 B. 1 C. -1 D. \/5—1 E. none of these

the x-axis and

L32.[53]0F [ (2 () +g()dv=3 and [ (f(x)~2g(x))dx =1, then whatis [ (f(x)+g(x))dx?

A. % B. % C.4 D.2 E. none of these
2 5 5
1. 33. [5.3] If jo f(x)dx =4 and jo F(x)dx = 6, then what is L F(x)dx?
A0 B. -2 C.2 D. 10 E. none of these
1 ex _er
1. 34. [5.4] Evaluate j T dx
O ex
A. 2 B. -2 C.2-e D.2+e E. none of these
2
L. 35. [5.5] Evaluate the indefinite integral .[ sin x
2x
A. —cos+2x +C B. x+C C. cos\/2x+C D.—x+C E. none of these
L. 36. [5.6] Evaluate the definite integral I
(t4—1)

1 1 1
Al B. — C. — D. — E. none of these

2 3 4
1. 37. [5.6] The value of j:x\/az —x? dx is

1 1 1 1
A ~lal B.——|al’ C. —|al’* D.-=|al” E. none of these
3 3 3 3

1. 38. [5.6] If @ > 0, then the value of j xva® +x7 dx is
2 3/2 2 3/2

A. —Ea B.0 C. Ea D. undefined E. none of these

d ¢~
I. 39. [5.4] The value of d_-[ 1 N1+t*dt at x=2 is
i

Al B.A5 C. 417 D.Al+7°
1 2
. 40. [5.4] The value ofj = —dxis
0x
) B.0 C. 1 D1+~ E1-Z
4 4

E. Vl1+2° =1



X

1
L. 41. [5.6] The value of dx is
>l J-O x?+1
In2
Al B.0 C. —© D.T E. none of these
I. 42. [5.1] The graph of function f'(x) passes through point (1,2). Given that f'(x) =6x—2, find f(x)
A. f(x)=3x"-2x+2 B. f(x)=3x>-2x+1 C. f(x)=3x"-2x-2
D. f(x)=3x"-2x-1 E. none of these

PART II.

IL. 1. [2.6] Give the value of M, in terms of a, b, and ¢, which makes the function f{x) continuous if
ax’>+bx+c ifx<-1
X) = M .
S &) 3c _aT if x>-1

X

. 2
II. 2. [4.6] Evaluate lim i
x—0 2X _1

II. 3. [4.1/4.5] A line is drawn through the point (1, 2) so that it forms a right triangle with legs along the x- and y-
axes. Find the slope of the line forming the triangle of least area.

cosx 1f0<x<rx/4

27
I1. 4. [5.4] Evaluate jo f(x)d x where f(x)= {sinx /A< x<om

I1. 5. [4.3]If f(x)=x>"(x—7), find (a) all critical numbers; (b) when f is increasing and when decreasing; (c)
all critical points and identify as relative maximum, relative minimum, or neither; (d) the second-order critical
numbers and tell where the graph is concave up and where concave down; (e) give the coordinate of any
inflection point(s).

2x? —5x+7

2

I1. 6. [2.4, 2.5] Find all horizontal and vertical asymptotes of f(x) = without sketching the graph

of the function.

II. 7. [5.4/4.3] Let g(u) = Lu f(x)dx, and the graph of f'is shown by the graph, where the graph between 0 and 2

is part of a circle with a radius of 1, the graph between 2 and 5 is part of a
Graph of f circle with a radius of 2.

(a) Evaluate g(4) and g'(4).

(b) Where on the interval [0,5] is g increasing? concave up?
3 (¢) Rank these numbers from lowest to highest: -1, 0, 1, g(0), g(2), g(4).




1. 8. [4.8] Given that g(x) =+/x” + 7, find all functions f with the property that f'(x) = g'(x) for all x and
f(3)=14.

IL 9. [4.8, 5.1] Find j 2+ 2¢")dx
X
2x+3

———dXx

VS5 —x?

II. 11. [5.2] Given f(x) = x* +3, find the exact area of the region under y = f(x) on the interval [1, 3] by
using area as the limit of a sum and the summation formulas.

1L 10. [5.5] Find j

II. 12. [4.6] Find

(a) lim (1 + fj ) lim(L—cscx)  (¢) lim VS H2x —S+x @ lim>—
xX—>0 X x>0 x x>0 2x x—o 4

IL. 13. [4.1/4.5] Find the minimum possible value of the sum of a real number and its square.

II. 14. [3.9] A balloon has sprung a leak. When the radius is 1 ¢m, the radius is changing at a rate of —1/4 cm/sec.

4
Find the rate of change of the volume at this time. (V =—7z7)

II. 15. [4.1] A ball thrown vertically upward at time # = 0 (sec) with initial velocity 80 ft/sec and with initial height
96 ft has height function y(#) = —16¢ +80¢ + 96 . (a) What is the maximum height attained by the ball? (b)
When and with what impact speed does the ball hit the ground?

2
II. 16. [5.2, 5.3] Use the definition of the definite integral to evaluate Il (x* +x-1dx.

II. 17. [3.9] An oil tanker slams into the Alaskan coastline.
The oil spreads in a circle whose area increases at a constant !
rate of 6 miles®/hour. How fast is the radius of the spill |

increasing when the area is 9 miles*?

II. 18. [4.1, 4.5] A rectangular beam is cut form a cylindrical -t —— :
log of radius 30 cm. The strength of a beam of width w and
height / is proportional to wh?. Find the width and height of
the beam of maximum strength.

You should also look over your lecture notes, homework assignment, problem-solving labs, and
quizzes. The Midterms and Finals of Fall 2003 and Spring 2004 can be found at
http://www.uta.edu/math/pages/main/oldexams/calc1/calc1.htm

Final Exam: Saturday, May 9, 3:00 — 5:30 pm, LS 122




Answers to Part I

LIDL2CL3EL4BL5DL6DL7AL8BLY9DLIOCLIIELI2BLI3CLI4ELISCL1I6DIL17CL18BL
19AL20A1.21BL.22CL.23A1.24B1L.25B1.26 AL1.27C

L28AL.29CIL30AL31DIL32BL33CI1.34CL35A1.36DI.37A1.38BL.39C1L.40ELL41DI1.42B

Part 11

M
1. f(x)=ax’+bx+c is continuous on (oo, —1), f(x)=3c _aT is continuous on (—1, +0,).

Atx=-1,
1) f(-)=a-b+c;

2) lim f(x)= lim ax*+bx+c=a—b+c

x—>-1" x—>-1"

lim f(x)= lim (3(;_%J _ 3. M

x—>—1" x—>—1" 2 2

lim f(x) exists = lim f(x)= lim f(x)= a-b+c _3e- My o 2azbz20)
X—>— x—=—1" x—)—l* a

3) lirgl1 f(x)= f(-1)is satisfied.

X

. 2 0 . 2" 1
2. lim-> is in the form of — , using the I’Hopital’s rule, we have lim o

x=0 2% ] 0 =0 2% —1 In2
I3 m=-2

11 4. J'Ohf(x)dx:J.Oﬁ/4cosxdx+jzlsinxdx:sianM —cosx|f:4 =(§—0)—(l—%)=\/§—1
I s.

I1 6. To find the horizontal asymptotes, check lim f(x) and lim f(x)

2 2
lim f(x)= hm2x2—5x9+7:2 and lim f(x)= lim w:
o Yoo X — X400 X+ ¥ =

» = 2 is a horizontal asymptote.
Evaluating lim f(x) and lim f(x) for possible vertical asymptotes:
x—3" x—3"

2

Because lim(2x”> —5x+7)=10and lim(x*-9)=0 and x> -9<0 as x >3,
x—3" x—3"

2
lim f(x)= lim w _
x—>37 x—3" x -

Because lim(2x> —5x+7)=10and lim(x*=9)=0 and x> -9>0 as x > 3",
x—3"

x—3"

2 —
lim £(x) = lim 222X+ _

x—3" x—3* X — 9

Therefore, x =3 is a vertical asymptote.

17.0) g@ = [ r(ydv=["r(de+ [ f(x)de=(4)+ 4, where 4 =%(7z~12) =% and

A, :i(ﬂ-22):7r,thus g =(-4)+A4,=7/2.



Using the Fundamental Theorem of Calculus (Part I), we have

: d d (u :
g (u)=——g(u) =—f J(x)dx = f(u). Thus g'(4) = f(4) =2
du du !
b) Using the first derivative test for monotonic functions,
g'(x)=f(x)=0 = x=0or x=2. Inside the domain [0, 5], the critical point is x = 2.
X 0, 2) 2 (2,5)
g'(x) <0 =0 > ()
N 7

Using the second derivative test for concavity,
g"(x)=f"(x)=0 = x=1or x=4.Inside the domain [0, 5], the second-order critical points are

x=1and x=4.

x (0, 1) 1 {1, 4) 4 4,5)
g'(x) <0 =0 >0 =0 <0
Concavity N U N

8. f(x)=vx>+7+10

9. j(§+2e")dx:5jldx+2J.exdx=51n|x|+2ex+C
X X

11 10.
2x+3 2x 3
——dx=| ——dx+ | ———dx
J- [5_x2 J- [5_x2 I [5_x2
:I 2x dx+I 3 dx Letu:S—xz,@:—Zx,—du:Zxdx
NO \/g\/l—(x/\/g)2 dx
dv 1 1
Letv:x/\/g,—:—,dv:—dx
dx 5 J5
-1 1
=| —=du+3| ——=dv
s e
= 2Ju +3sin" v+ C=-2v5-x* +3sin”'(x//5)+ C
M11. A=44/3

X—>0 X—>0 x

112, a)Lety:(l—kij : 1ny=xln(1+£), 1im1ny=lim{xln(1+£ﬂ . "o0-0" type
X X

X—>0 x X—>0

r
ln(1+j 0
lim{xln(l+lﬂ =1im% s e,

X



In (1 + rj
lim—— %/

x—>0 1

X

=lim '
—0
* 1
X
limIny

ThuS, hm ln y=-r, e~

X—>0

_er,

=lim

X—>0

(r

lime™ =limy =e¢, thatis lim

X—>00 X—>00 X—>0

) X ) x'
=rlim =rlim =
oo x4y e (x+r)

(l—i-lj =e
x

X+r

II 13. Find the minimum possible value of the sum of a real number and its square.
Let x = the real number, and the sum of a real number and its square as a function of x

f(x)=x+x" with domain (—o0,+00) . Using the first derivative test to find the local min of ,

f'(x)=1+2x,

Thus f'(x)=1+2x=0 = x=-1/2 and f"(x) is defined on the domain. Therefore, the only critical

pointisx=—-1/2.

X (-0, —1/2) —12 (=1/2, )
g'(x) <0 =0 >0
N rel. min. d

Since f"(x)=2 >0, the graph of the function is concave up on the domain, the local min is also the

absolute min. Conclusion ...

4
IT 14. Let » = radius and V = volume of the spherical balloon. V' = gmf .

Given ar__Z whenr=1,
4
d—Vziﬁ3r2ﬂ:47zr2 d
t 3 dt

r ) _l
E-47z(1 )( 4]

3

find d—V

dt

=—7 (cm’/s)



