Math 200 - Test 3 Name \<eu
April 20, 2011 < Score

Show all work. Supply explanations where necessary.

1. (1 point) Which one of the following is the additive inverse of the expression 3—4z+Ty?

(a)l \-——w__,.)

—3+4x—7y OpposiTE \S

() 3+4z—T7y ._3.\.\4()(—‘7!4(
3—4x+ Ty

2. (1 point) Suppose z is negative integer. Which one of the following is true of —z?

(a) —z is less than zero OpposiTe oF

(b) —z is a negative integer A NEGATIVE \& A

—Z 18 a positive integer Pot\TiVE.

(d) —z may be either positive or negative
3. (1 point) Choose the division model that best fits the following problem situation:

Sabrina can send a total of 250 text messages. If she sends 25 each day, for how many
days can she send messages?

(a) missing factor model How mAny 8‘?&6\)\’\53 2.
(b) charged field model 4
(c) set partition model MMM«’”M

@ repeated subtraction model N

4. (1 point) Suppose p and q are integers. Which one of the following is
equal to —p x (—q)?

@)prxq

(b) —(pxq)
(c) —pxq
(d) px (—q)

5. (1 point) Consider the following conjecture:
e | (y+7), then o | y.
Which one of the following is a counterexample?
(a) 7](14+7)and 7| 14
(b) 5¢(10+7) and 5| 10
3| (5+7) and 315.
(d) The conjecture is true.



6. (3 points) Use a multiplication model to illustrate the following fact. v

3-24+9)=3-2+3-y \?\@‘J“

R€PEAT€D ADDATION v o

3 (3eg) + (3vg) = (ang)+ (o)
= (a+a+a) * (yry+y) = 3-3 +3-y

7.7 (3 points) Suppose n is a positive number. Give a brief but thorough explanation for
why n <+ 0 is not defined.

M\Ss\ug FACLTor MODEL MJ;Q = \4 \F

\< \S TWE umque NOMBE SUCH THAT \( o = N,
che N =+ O, THeee \3 NO Sucly k.
8. (6 points) Use a different model to illustrate each product.
() =3x(=2)  CHAeges...

STAQT WITH Z%®RO  AND TACE OuUuT

| f _:_\:::{ég\\ 3 groupy OF 9-r¢. Lert wwn to.
\ i—”{j—@ C—j <TA\¢& OUT CIRCLED 8Q0M93> - 3x(a) =6

N -

(b) 4 x (=5)

REPQATEQ ADDA\ThoM ...
4x(-8) = (-8)+(8)+(-8)+(-3) = -a0

(c) —2x 8

PATTEQMS .« e

Decoerst | 3xB= a4 & Decreast
EACTOR ax 8 = pProouctY 8Y
sy L \x® =8 3
ox8=0 2
- x B = -8

-l

"

-3 x 8



9. (1 point) Which one of the following is a valid test for divisibility by 87

(a) An integer is divisible by 8 if and only if the sum of its digits is divisible by 8.
(b) An integer is divisible by 8 if and only if its ones digit is divisible by 8.
(c) An integer is divisible by 8 if and only if its last digit is an 8.

An integer is divisible by 8 if and only if the integer formed by the last three digits
is divisible by 8. '

10. (1 point) Choose the division model that best fits the following problem situation:
Tara has 24 stickers to share evenly among her 4 friends. How many stickers does
each friend get?

. 2
N G -
set partition model - How m/w:j | EACH Jaoqp ;
(b) charged field model Tr——

(c) repeated subtraction model

(d) missing factor model

11. (1 point) Which one of the following means the same as a | b?

(a) a divided by b
(b) a is a multiple of b

@a is a divisor of b

(d) There exists an integer k such that a = b = k.

12. (3 points) Use any multiplication algorithm to compute 94T eight, % 3Beight -

(2502261,

(b) 19692¢igh ‘7
(C) 24 IOQeight 5 L{

() 226024igh | P a' s




13. (3 points) Zasha used the number line to model —5 — 2. Here is what she said:

“Start at zero facing right. Turn around, go five. Back-up two. You end up
at negative three. Therefore, -5 — 2 = —-3."

(a) Is Zasha correct? If not, correct her application of the number line model.

NO) —5‘9 ="7. g STarT AT ZEweo FAC\M3 \'a\&\-\‘\', Bacx up 5.

W\
TIMZM AROUND (To FACE LEFT). (Ao FowArRy 9 END AT ~ 7.

(b) Use a different model to illustrate Zasha's problem.

®©

3 | &
OTAeT wTH ~ 5. @ Pur 1n @ newteal T PARS. TTa out A s,

——

<: | C——Eiﬁ-f s Tace ouT.  Leaves T s,

U
™ S

(c) What fact would Zasha be modeling if she said,

“Start at zero facing right. Back-up five. Then back-up two. You end
’ up at negative seven.” ‘

-5+ (-3)= -7

14. (3 points) Clearly state the rule for adding two integers with opposite signs. Give an
example that illustrates your rule.

S\ABTQACV THeIR ARSOLUTE VALMEDS | LEAIT From SQU\'\'ES.T.

@\Vﬁ THE RESULT THE 3\8;\) OF THE ADDWD WITH TH§;

8&%4\1‘83‘?‘ ARSOLUTE VALUL.

-5+3 = - (5-3)= -3



15. (1 point) Suppose z and y are integers.
Which one of the following is equal to —z — (—y)?

-:v+y
(b) z—y
(c) —z—y
d) z+y

16. (1 point) The number 1 is also know as

the multiplicative identity.

(b) the additive identity.
(c) the multiplicative inverse.

(d) the additive inverse.

17. (1 point) Which one of the following is a true statement?
(a) 013

3 | 6321

(c) 32|18=4
(d) 25 divides 5

18. (1 point) Suppose d | a and d | b. Which one of the following is NOT necessarily true?
(a) d| (5a + 6b)

ald

(c) d|7ab
(d) aladifa#0

19. (1 point) Suppose z is an integer. Which one of the following is equal to —z + (—2)?

(a) —z =2
(b) —(z +2)
(c) -+ (-2)

z+2



20. (3 points) Explain why the algorithm illustrated below works.

Then use it to compute 37 x 56.

23
12
3" 12
x 56 200
\_\g 322
\ @0
350
\ 500
q50 a

This \S A PARTIAL DRooUCTS

ALSOQ\THNL. Harae ArRe TWO

w%s JO 38E \T

o M ® oy
— o+ ¢
I X 80283
400 | | e
| | 8o | a
]L_, - 36
| 30 13 30
Q00
hE 383

21. (3 points) Use base-10 blocks to illustrate the multiplication fact 14 x 23 = 322.

\Y

y

Ay
|
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L

32

ARCRRE
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| S A o
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2 FLATS, \\ Longs, \Q un TS
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\a wonay,

!

3 FLATS, gLOMBS‘J Yun TS

2 Furs, QurTs

22. (2 points) State the test for divisibility by 9 and illustrate your test with a 4-digit

example.

AM \n‘\‘ESUz, 12 DwWIRIBLE \33 9

i1 \F AmoD ONL\(S

6F T bxgx'rs (S DIV\SIBLE Bg q

\F THE Sum

F:"“-Z(: 6 3 45 1 owitisee By q
6 SincE L+ 3+ M = 18
AND Cf Dwines \8



23. (3 points) It is common for students to make mistakes when computing differences such
as 3 — (—3) and —3 — (—3). Use the charged-field model to compute each difference.
Be sure to label which is which.

D e U
3= > / \\ O SraeT with 3-

O SvarT wTH 3+

’s

l
AND D X neaTAL ( Jr  3 b Tae AWA L 8"8
PANES. =2 (/ LesT wirh O ,r“e
(3) Tave our 3-’s CJFD
L ==
B) Leer with b*'s Thvce our
| 2--3) =6

24. (3 points) Test the following number for divisibility by, 2J3)X4 5)8, 9, and@ Explain

your reasoning.

8271509510940, “U™M OF ®QTT A% 51

S

Bb 3 : YES , BECAUSE LAST D\S\,T’ 2 O A Q \O.

D

31 Yes, Because Suns oF 0g/7S /2 5/ avs 3151 L VT

: EPCR
B:j y: 5/_@3) BECAUSE "‘ lL{O ,

B 5: \/gs Because LAST pgirTis O.
y 5

By B* No secause 8 A4 40 -

y N\
qu fo_, ascawse 9 4 &1 (sumornigirs)
BS 103 95’ %2 RECAUSE LAIT DIgIT (S TEERO.

1] po

ints) Use short division to compute —34368 + (—6). Make sure to mention how
you deal with the signs. e

SAmE Antwez ALY 34363+,

/

e38
(@)3"%3@'

I o




. 26. (2 pts ex cred) See problem #8 on page 172. Use the Russian peasant algorithm to

compute 98 x 73.

Harves Dousces

98 73
o

a9
2y 2
12 58Y
G /68
3
L7
3336
19
71 5 Y



