MTH 132

Practice Exam 2

Name:

Section:

Recitation/Instructor:

INSTRUCTIONS

Fill in your name, etc. on this first page.
Without fully opening the exam, check that you have pages 1 through 11.

Show all your work on the standard response questions. Write your answers
clearly! Include enough steps for the grader to be able to follow your work. Don’t
skip limits or equal signs, etc. Include words to clarify your reasoning.

Do first all of the problems you know how to do immediately. Do not spend too
much time on any particular problem. Return to difficult problems later.

If you have any questions please raise your hand and a proctor will come to you.
You will be given exactly 90 minutes for this exam.
Remove and utilize the formula sheet provided to you at the end of this exam.

This is a practice exam. The actual exam may differ significantly from this practice
exam because there are many varieties of problems that can test each concept.

ACADEMIC HONESTY

Do not open the exam booklet until you are instructed to do so.

Do not seek or obtain any kind of help from anyone to answer questions on this
exam. If you have questions, consult only the proctor(s).

Books, notes, calculators, phones, or any other electronic devices are not allowed on
the exam. Students should store them in their backpacks.

No scratch paper is permitted. If you need more room use the back of a page.

Anyone who violates these instructions will have committed an act of academic
dishonesty. Penalties for academic dishonesty can be very severe. All cases of
academic dishonesty will be reported immediately to the Dean of Undergraduate
Studies and added to the student’s academic record.

I have read and understand the
above instructions and statements

regarding academic honesty:

SIGNATURE
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MTH 132 Practice Exam 2

Standard Response Questions. Show all work to receive credit. Please your final answer.

7[/50_ A( 0&33 {U/\b _ /_85—2?

1. Consider the curve y =
y = f(x) /3(.2)7'
(a) (5 points) Find the mtervals on Wthh f(z) is increasing and the intervals on which f(z) is
decreasin ] ——
& L L D s
Domaln, < (#5202 | 2 3

Intheasly, - (o [1 U [3, +40
J_
75 =0 D beD)OD=0D ¥l \=Y bdmg% L[, 2OUV:,37)

(b) (2 points) Find any local extreme values and identify*whether each is a local minimum or local

maximum.

XZ, Ine N D} S /o(n.// maX 5 )Zr\( /OZZ_// mf/\
i S d

(c) (5 poinks) Find th&intervals on which f(x) is concave up and?the mterva s on which f(x) is

concave down.

X< 7/": /Zz)? <0 . Guuve dvn (L, 2D

N> _F”:(%Z)?>O (e 1473 G P>

(d) (4 points) Give equations for all asymptotes.

Versie Asfﬁf-éﬂ =2 . 7”N>—><—r2+ QLZ .S/M m/f&& :/=X+2. { /446/&

(e) (2 points) Use the above parts to sketch the graph of y.
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MTH 132 Practice Exam 2

2. Find the most general antiderivative of the following functions

(a) (6 points) f(z) = % + 5z

3| 2
2T+ C
(6 points) g(x) = cos?(x/2) Hint: use the double angle formula for cosine: cos(26) = 2 cos>(d) — 1
go= A2, 6% 3&’576\;@“3”
X
:w(z;,iﬂtl @»S) Closced
RN Lol ¢ 1y e
(@) (6 points) ) = 2
AL —53%;— , L 3‘%7L ’__étz—%

/3 2 .2 8
_@ -—Tt +%-§—~tz _{\67 Page 3 of 11
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MTH 132 Practice Exam 2

3. An object is moving along a straight vertical line. Given its acceleration, a(t) = —2t + 2, velocity at
t =1, v(1) =4 and height at ¢t = 0, h(0) = 3,

(a) (6 points) Find the object’s velocity, v(t), as a function of time.

Vdis de  amp-D of RIEDT 2HF2_
Viy=- 2. 5€ +2t +C = -t rt+(
T=vD =421+ C = 1+C 2 d=jie> (=3
W=t 43
(b) (6 points) Find the object’s height, A(1), s a function of time.
hoic e atD 7L =12 3
/L'%:"z?}q‘tulfz L3t + C

= -3t ERE
3h)= 04010+ C=3. D A/’C’:-’slfv‘ £t

(c) (6 points) When is the object at its highest position? (Assume ¢ > 0.)

wliro V=0. /\VZG

-
7YY

V&)= 42443 =0
(~T+3 >/t+/3:‘0

D 820 =033 joy}{
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MTH 132 Practice Exam 2

4. Calculate the followmg derivatives.
0 /
5 ts) — =
(a) (5 points) x ) 1+t4 /JX /—;Lt()"

- f’q/>%> VAR )

T /X) —XLX

- /3@ Sh/><> -
%
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5. (18 points) Suppose you want tg buHd-afish tank in the shape of a right rectangular box with square
base and no top which will WGId(6 cubic feetof water. The glass for the sides costs $1 per square foot,
and the metal for the bottom costs $1.50 per square foot. What dimensions for the tank will minimize

the cost?

V:é:;ﬁA = /]:Yé‘ /__\'

(st = Joe h + /15X ]

N

3
o =2 X<9¢7£Z<><0 L}l T 44
Y>2 x?>§}/ {7@>O P >

The A aat Dinorsion: dase [%=>

= =X o skt Zx\%_a
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Multiple Choice. Circle the best answer. No work needed. No partial credit available

6. (7 points) Write the following sum in X-notation: 6 + 12 + 24 + 48 + 96 + 192

fjm — b+l + 1§ +7_>Z+ 436

Xg“& = (6+0) +(6+0)+ (640 + -+ 14300 = b4/ 13
\/2;6@6 = {462+ 427+ 6-23+-~+Alj——(+/2+2(/+<t§+m+of.32
o) ={as [T 4 {2t P2
E. lzolne of the above. /1+ 27' T ggé%
I

7. (7 points) Write the following sum in ¥-notation: 7 — 11+ 15 — 194 23 — 27+ 31 — 35+ 39
9

}@( Di+3) = —(443) + [ 043 D— - —

8

Z( )i (4 +7) = /13/75 +/)(4+7)
XS0 < 060 1o (443

VK/Z =GRy 4 ’/&PQ-r/l% (143D +
E. None of the above. = ‘7 _ / +/g—

2016
X(? points) Find the numerical value of the sum: Z(—l
i=1

A. —2016

B. —1008 =(+ +2> (‘3+(7L> Kg"é)g%c?) - C—Zo/§+ 2/ D
\,%008 -+ | -+ / _ i — /
E. 2016 — )

2o/

2= gk pafs
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4
9. (7 points) Eyaluate the definite integral: / (t + 1)Vt dt
\/A/a/? 3/2 1 — T e
B R e B oo o AR At O 7

(

(4572 —1) + 2042 - 1) )
= Ea N W S M

(47/ ) + (43/2) Al/\‘b‘/b )= ,.L z ,j_—‘t — £, 4 =

2(45/2) 4 2(41/2) F ) Z+ 120 pad T T+3 v

. None of the above

\FZT(chw“l\ktfﬂt FD

2
7
2
5
2
7
2
5

m.@o.w

2
— < )72 s 4= =<
T4 73 =
0. (7 points) Evaluate the definite integral: / ’ ) dz \
= cos?(z N
A4k -4v3 z (2 LR iZ>
JE -1k — /. $eidz
C. 475 —4v2 Z
=z

D. 4v2 — 45 = J
E. None of the above. 4 _&/\/25 ) /YZ

— o _

= Flanls) - Y N

= AJ~ _ 4 L

Iy
/\b@oints) Evaluate the definite integral: / ! 3cos(2x) dx
A s 0 ﬁa6><> =2 (44X
A2

C. 22 Za D f 2285 WWAN —fn/i><>
D. i
E.

None of the above. ﬁ 3 %/Lx>oé( 3 f N (D) / %

- 557“/7%> - 5-5)_&0
= S0E
- =

=
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12. (7 points) Consider the function f(z) = \/_ The linearization of f at Q_)}ls L(z

A NS o=
B.1+2 =X ’ 2
NV K= - 3.
D. 11—zt _FX ‘}X =3 X

Z

E. Noneoftheabove %lﬁ)wjj_———/ AF/S:_‘% ’_3:/__3)_
L= 4 5‘[)(-—/3 = %%L%

13. (7 points) Estimate /1.1 using linearization of /z.
B. % A
< Lind=dyj+2 L 2
i S 3 T 5 T

33
E. 5

J— Te—

So

14. (7 points) Use Newton’s method to approximate the positive root of the function 2% — 3.
Starting with an initial guess of x; = 2, find x».

= 70/@, =3 7&2) 2-3=|

B. x5 = —i

C.z9=1

D. zy =9 jV'/AO:?,X 7l )= Zf
E. None of the above. (X )

’-Yz "'><' — //>(| >

—q
T
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Congratulations you are now done with the exam!
Go back and check your solutions for accuracy and clarity. Make sure your final answers are | BOXED |.

When you are completely happy with your work please bring your exam to the front to be handed in.
Please have your MSU student ID ready so that is can be checked.

DO NOT WRITE BELOW THIS LINE.

Page | Points | Score
2 18
18
4 18
5 18
6 18
7 21
8 21
9 21
Total: | 153

No more than 150 points may be earned on the exam.
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Practice Exam 2

FORMULA SHEET

Algebraic

Limits

a? —b% = (a—b)(a+Db)
a® —b® = (a—b)(a® + ab+ b?)

b+ Vb2 —4
Quadratic Formula: e
2a
Geometric

Area of Circle: 7r?

Circumference of Circle: 27r

Circle with center (h, k) and radius 7:
(z—h)?+y—k?=1r"
Distance from (x1,y1) to (x2,y2):

V(w1 —22)2 + (g1 — 2)?

Area of Triangle: %bh

. opposite leg
sin = ——=
hypotenuse

adjacent leg

cosf = ——
hypotenuse
opposite leg

tanf = ———
adjacent leg

If AABC is similar to ADEF then
AB _BC _AC
DE EF DF

Volume of Sphere: 377

Surface Area of Sphere: 4mr?
Volume of Cylinder /Prism: (height)(area of base)

Volume of Cone/Pyramid: £ (height)(area of base)

lim f(z) = L if for every € > 0 there exists § > 0 so
Tr—a
that |f(z) — L| < € when |z — a| < 0.

lim f(z) exists if and only if
r—a

lim f(z) = lirnJr f(x)

Trigonometric

sin? 0 + cos? 0 = 1

sin(26) = 2sinf cos 6

cos(260) = cos? @ — sin” 0
=1-2sin’0
=2cos?0—1

Tr—a
. sinf
650 0
. 1—-cosf
e lim =
9—0 0
Derivatives
. flz+h) - f(z)
! —
o =
o (f9) =rfg+/fd
. (f)’ _f'9-1g
g g?
o (flg(x)) = f(9(x)) ¢'(z)
e (sinz) =cosz
e (cosz) = —sinz
e (tanz) =sec’z
e (secz) =secx-tanx
Theorems
e (IVT) If f is continuous on [a, b], f(a) # f(b), and N is
between f(a) and f(b) then there exists ¢ € (a,b) that
satisfies f(c) = N.
e (MVT) If f is continuous on [a,b] and differentiable
on (a,b) then there exists ¢ € (a,b) that satisfies
f(b) — f(a)
! —
f (C) - b —a .
o (FToC P1) If F(z) :/ £(¢) dt
then F'(z) = f(z). ‘
Other Formulas
Newton’s Method: x,41 =2, —
e Newton’s Method: 41 == 7 (n)
e Linearization of f at a: L(z) = f(a) + f'(a)(x — a)
. Z c=cn
i=1
. n(n+1)
[ ) ;Z = 2
. 5, nn+1)(2n+1)

=1
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