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ERERZ=| 0.110 | 0.107 | 0.108 | 0.102 | 0.113 | 0.074 | 0.113| 0.074 | 0.091| 0.072

FEAEL 26 26 26 46 46 46 30 26 36 25

4. JEH ORI E M
3. IRV F D538
£ T D No9 DF =L 2N TABOREHNZE L Z K 4 1Rt RO VIZT 4 A

A3 LT AP R CTHAL S, 1500mm D FE X DR Y 1O E S 0O FEREIL T=2 = Vl/g =2.4581
WThorin, Z0OF—#1%2.4583+0.09 720 FHEEE LW—FHARL TV,
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2.4 HiRYFODES

ROz EE L, il E R m OB RZ IR0 AT HIRY
OEHISFITE féﬂi@?&b\f“i FROESEZ ImBHYOEE
Z mkg SRESRERE DT AL Orad & Lo & &, HOOME
B g WESRFBIERT 2% F=—-mgsing THYH, BHOE
fLRIF x=10 THZDT, ZAEIIHET LES) T

F=mlf = —mgsin6 (1)
Z OEH) SRR LM< LM B E 22 5 3 ERICIE, AR

—

sinf = 6 (2)

LT, (1) &%
2 5 %T}E‘O%G:ﬁf
=)o (3) e

l

EERT D, (3) HHIILME 6= 6y, (t=0) O T &,

0 = 6, sin(wt + 7/) (4)

ﬂ%%héo::f\cw=ﬁ%\%%ﬁT=zmﬁ;kﬁéo

(4) XD LS, WY FOEBICHN T (ot + T/y) = O & & F KR TH
EMREZEBL, ot=nm DL X, RICEL THEEITE IR D,

2.5 NESFHEHEEBICETLHRY FRAHOREIZOVTO—ER

/N B AR OHRE (BT P 2643 H 7T BT PR 27 4 2 A 10 HIELT) 12
BT LERO—FHIZM 61Z7R-T, ZOERIEOTIBIZITN< OOMERNEENTW
L, “SIURITEWD” EINTWER, REIL TWARETELFDOSNAELZNA S &7
LDTEH D, MG IOV RS L Tk < k@é‘%fﬁéwﬁlﬁﬂﬁﬁT&b\ Vevsiti]

Ui C D FFILALE O 2 72270 <D DITR S TIEe W, FEIOREIZIZ, WThobmo
B E T 10 EfFEET 2R OFEHEZHET 2 Z L2725 T D, _@%Eﬁi@aﬁf X 10 [
DEFANGE LN L2 RE L7ETHh 0 [FEAMERZ AR & L7 FEBREIE) 127> T
W5,
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6. BT/ b L EB AR EOIR Y D ER

WO EOALEIZET DR &2 5Lk T 2 HiE S . EENVAD & D AL1E 2 @i 3 5 K
ZRET D HEE L TET@EY TRy, BEZORIERZE ACIINLEORE Ax L Ey 2 H
W, At = 8%/, LT LR D, A I EORETHINLIREELEX LN,
At I/ T DD v BRI RKOFF, T7b bnEREZmiRT 2 THDH, Fi-, HWaAICE
WTEIET AR EEFRT D &3 0UL, TORSICBIT 5 HE %2, IRENREY 1 L& 72 B,
ThbbL, HEORMBL VRENRKIZERE LTERTDHIZ IR, ZOBLEND b
I NG ESAAR

PRI (2) 130 2N S WEIFI T LARAL L7eW, 728 21, 30 FECIE# DFEIE 5%IC
LTWo, —h, ZnaEs R (1) OEMICIDEME kL, ZOEEDNFFS
HEFHZMREF L TR Z 9, R 7O 10 BIOWPER R EZFHEHLET D & FEMHED 2.451, 12
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HFRAIT 0.0024 L7225, ZOHEDT & LFEFET 0.005/2.45=0.2%RETH D, —1,
/INVE e R R L AT DR D R A F R L TV D,

< ttpsi//lwww.sit.ac.jp/user/konishi/JPN/L_Support/SupportPDF/SimplePendulum.pdf >
U KR, FREDL D DRV & LT 0.5% %R & TS MmIE 16 E, 1% %[RRI &
THIXSNAIT 23 EXFFAREIC D, ZOBENG, X5 OARED TR E L R TH
DL IRAVIEAS 20 £, 40 EEITFFARANICH 203, 60 BEDSIVIEITFERAMED D DR Y 1%
2%FREIZET D & AED bild,

3. F&H
Bez L E EAERICEIAETREDRYIS 2 AV LA 9.9, 10, 1D, 12) [Z5RD | F =2 U —
%Aiﬂ@%%&%fiW@_%D%®£%\%D%m%%ﬁ®£%§¥%ﬁw\&K%k
RIS T . BT O 23 < WIKOEB D EBR AT > 7= L HERIT 2 DR Y T
b5,

BSEXM

1D Iv¥ Uy X (EremtEE MEE - EUELR) @ “Fa2 U —RADOHBH=E
A (2004)

2) T=—U--Fa2U— QTEFTRR) : “F2U—RAME” pp382-383. H/Kt: (2006)

3) T—U-F=2U— (LR @ “F=2U—RAME” pp38l., HIKFE (2006)

4) A L—X -+ F2U— (NUEGR) : “DrfE~V— F2 U —DHEWH" pp228, HLEE
£ (1960)

5)  Eve Curie, “Madame Curie”, DA CAPO PRESS, pp270 (1937)

6) A=W A4y HHFRERFR “wU—-F=2U—2" ppd07, AT TERE (1999)

7)  Susan Quinn, “MARIE CURIE”, DA CAPO PRESS, pp249 (1995)

8) HU LA AV LA (SERME- B HEIRR)  “HrEFxEE T ppd6. =ik ENE (1964)
9) HU LAV LA (5EEME- B HETRR) “BrExis B ppl140, A EE (1964)

10) KR —BSHE m T/ PATRORRRE - “BEOIEL” pa7, B < EEICE, (2010)

11) AT 4~ LA 7 ORARBRR) @ “DI vADOREZZIZED” pp3-11, EHEX
# (1993)

12) Awm-uvv=yl (TREEE, EFOEFR) @ “MohRo ) EZb-oTRALY
HOAR” WHEREHTE (2015)

Rl A= RARxZTF < — (SSM) ¢ F=2 U —RAOHEBHE] 2oV T
FHIIEE, B0, BRESALTFEDICERZRKY ‘BB LA, B2LATHLE
27 LR — LT LT, HRTHESHAONTWAIF 2 U —RAIZFERY EIf
2002 A A T ARHK UG - v)—(%M)%F&Lko%:)—%k@gﬂwﬁv
i, WER) OFEEZRY EiF7z, 2003 DX = U —RAD /) —~ Ul E s
100 JAFRLRATHIZHTZ D FEB B RAL AARDBE LD DL BUVMERAFRIELIZWE EE'IN
20034F 9 H 10 HE ZJE, MEBIF 2 —RA->TEARAN? JORELHEZ T, =2
—RADRIBTH L FEYHFEDT L —X -5V any D A EEEZH LT,
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ZDOHROMBMIET, LV BARFERBRAZEEINTZANF 2 ) —RADOFHR =D
Tho,

< —S « Fa TN REEOT—LET LT, A4 /) RX—F— LI TW\5, L
L. BREBHABEETHDHZ LIZRAMONTWARW Y, EN-BE - RIRHBEEDx 2 U —
RKANFTFELOEREEZEREA L, MesHlE -7 7=y 72 HWT, LV EKRORITCIZTFEDL
Fa—F LT, LU — - F 2 U—©&] 1385 LORHRO (IR T 2 A& & E:%
BOAMEBERKIC, T2 —RAOHBHAE| PoZ<OFESELORH LT L E2RIET 5,
HEHFEZ OFOFiEE —BHIE L, B0 9 T DI BBRZHE L, FRIC T & b0tk o
TR HIFE SN TOD AM BRI NS EIRCTE D2 L E2FE,

# 1. ¥ URALEERT - BUNREOHKEEHE ossm

1867 11/7  R—FS K- IINIXITTIITARI TR IARIRXREDKIE 5 ABELTHRER)T
(1867 BRAHEST. (KBER) IWUF 8 EihFBA.(1880)

1880 EI—IEDvyy-Fa)—ETVESRHKER. IOVUAMERFEHE (1880)

1891 24 5% 11 AYEBERLHZEZSNH/IZHE.

189528 3% ETI—JL-Fa)—LiEIE BEETHIBRIT. LMY XRFER(1895)

189730 % 9 ARZAL—X{E J.J. PAVUEFHER (1897)

1898 31 8% 7AEYFILUROBICHFAERRKRO=JLERER. 1250V LEXKR.

190336 8% 7o ARILIIERET—ILHKICIHFAEOHAEIT/—RIVPBFEEZZE SA-AHBURT

1904 37 % EI—/L VIR XBZEYBEER. ) —LXORBEEFF.12 AREIT—JHLE.
SYIF—FEFEPS(1904)  FTA2 T34 555485 4 ERR(1905)

1906 39 5% 4BAEFI—)L, BE[CEMNTE.

1907 40 % FELDHIF2)—KADERBE B BRELEE BAREEEE

1911448  H1RVIR—KBITHESV VL, BIURA=ZHLORRLESDHLOME., BIUZDOIEED
DHART/—ANIIEREEERYE. SYIA—FRFEZRER - D LIV ER - A UORRBEEXKR -
T LB (1911).

191447 5% 7 ASCHLHRMRL. RFTER. XBBRHE-TFX1)—CHEREOBRIESE AE.
(1914-1918)%5 1 R R K8

193264 5 ALY T -SUVLHRMEAMKICHE FyRorvohHEF5.(1932)

193466/ 7 A 4 A#E. AL—XERDP ARG EEHER.

1995 NOTFFUIZR)—EET—)L-Fa)—F83E.

2. T2 ) —RAEBEEOMEMMOBRT-HOR BLHHEE

BH 243 ST H

WYy ~U—Fa— ML LE R bR ERE | EC, IC, UC

b DS VLR X DEERE EC, IC, UC

e R e TV 7iyb*:ﬁ~:m~f® EC, IC, UC,
7 EERNH SQ

ig.@%-ﬁm 71‘)\:;;;%)\;\7/ B B L LR

- - FvFT ey ViEgEE, XU o | EC, SQ, UC
FESE (B - JhEE) TYAR I T7 o3| pppepe g oe Q

Hi R (v U7 rXRAN)
e R EC, IC,SQ

HRRE (i) | 7o — -« A bV TFLn=mh o7 UFEER | BC, UC, SQ

M5 :EC: =—vUd “Fal—KRAs" 382p, IC: A L—XD “BEHRfE~U — -+ =2 U—DFENH",
UC: v—Vxz=+ay by “FaU—FDAX” 100p, SQ : A—H> A ““U—-+F=2U—" 406p
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#£3 Fa2V—RALBEDLYVDHSTREE */ —VWEZEE (ZEF)
R A
*ET—)L s Fal— (1903) 1898 TV U LDIEK,
* T L (1903) 1896 X7 LILERDIEA,
Fovavy T2y R
2 S VAR (1926) 1908 7 7 U iEH)
T H =) T B — AR
L E )t
T A 2B (1921) 1905 & BEFOAE
*L v A (1901) 1885 X #RDFE
*JJ. FAY (1906) 1897 FE T DI
*x 774 —FK (1908) 1911 JRFEE D3R,
Jy—€ - ~A h)— JRF K e

#4., Fa2V—RALBRESBIIBIT LM —NVEZEE
J—~VEAIRE 1901 705 2018 AEF T 20 1. 194Dk EE TH 5,
BB - (L P 6 09 b 2 U —8 13 3. ToEA&IXFERIC

[N AP
Marie S.Curie & the Noble Prize (1901-2018)
http://www. nobelprize. org/nobel_prizes/lists/women. htm

Physics 3 1903 Marie Sklodowska Curie
1963 Maria Goeppert Mayer
2018 Donna Strickland

Chemistry 5 1911 Marie Sklodowska Curie
1935 Iréne Joliot-Curie
1964 Dorothy Crowfoot Hodgkin
2009 Ada E. Yonath
2018 Frances H Arnold

Physiology or Medicine 12 1947 Gerty Radnitz Cori
1977 Rosalyn Sussman Yalow
1983 Barbara McClintock
1986 Rita Levi-Montalcini
1988 Gertrude B. Elion
1995 Christiane Nusslein—Volhard
2004 Linda B. Buck
2008 Francoise Barre—Sinoussi
2009 Elizabeth H. Blackburn,  Carol W. Greider
2014 May—Britt Moser
2015 Youyou Tu
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#£5. X2V —RAN 1908 FEIZB o -EBRER (RFITHBHD)

insisted on having her protégés practice
it”You must get so that you never make a
mistake,” she insisted. “The secret is in not

going too fast.”

FERDIEA E SaE ]
HEZH. DA — /X7 U > 7 | Bicycle ball bearing, dipped in ink, were | #1&% T DiLHI|
A 712 L, #BHEIZIE | left on an inclined plane where, describing | /1%
709 & LR, V.2 a parabola, they verified the law of fall.
PECE L7 Y F DR | Aclock inscribed its regular oscillations on | /1%
FOBIAIRH & 258 T, V2 | smoked paper.
BREOBEFNENXDOIE | Athermometer, constructed and graduated | ¥
JEFHERI U L 212K, D2 | by the pupils, consented to operate in
agreement with the official thermometers,
and the children were immensely proud of
ite o .
TR DKL T V.2 If one of the apprentices created disorder | FEX(LF:
or dirt in_constructing an electric pile,
Marie grew red with anger, “Don’t tell me
you will clean it afterward! One must never
dirty a table during an experiment.”
ERGTROEE 2 Or the successful measure of electrolysis. | {b%
32 DFED LU NABE 2 Before brilliant combustions of oxygen b5
R DR V.2 A virtuoso in mental arithmetic, she | (%

1) Eve Curie “MADAME CURIE” page 270 1937, Published by Da Capo Press
2) Susan Quinn “MARIE CURIE A Life” page 249 1995, Published by Da Capo Press
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Ikt [(BEEEEmRE ¥ —FBHKER] & 20171 H~12 A

::D% :

—th) HALMRTFEOR RV ARV UL RAZ—t Yy ar “Fal—RAL

BBET. (TWP) HURY 4 A X7 F9 201841 A 7T H

HARERHE %S % 68 HAEKS, IMO2 “F =2V —RAOXOEGRE (20 4)

— IRV FOEE -7, HFRF 201848 4 H

3. WL « A/ _X—Tra e B 33 BIEIRET RS “AM « Lethnsdh < A HRd-JWSE 2ot
TUVSTIEE” R, REURY AR v L8R (LS 3 BAE) . 2018 4F 10 A 28
H

4. (—fL) BALMHEREE O 60 JAFLS H 12 BT ks RAX—2y g v i
110 A %2 U —RADPDASEAEE” WAL - RFEa A AR —/1 20184E 11 H 3 A

5. The 18" Science Council of Asia Conference “Role of Science for Society: Strategies towards
SDGs in Asia ”, #0720 DR - 7 U TICEIT D SDGs DRI AT M, A A
fiT 7%, Science Education towards SDGs Society Education (SDGs 4) Poster Session, “Mizue

|

s

A
1. (

»o

Y. Kissho Ph.D. : Marie S Curie as an Innovative Science Educator”, Science Council of Japan,
Tokyo,5"-7" December,2018

PR

1. B ESEFER “F=2 VU —RAOHBHE110HF ~V— A7 T KT AT
o U—DR ESEE UK KE, 2018410 H 6 A

A
1. §RHE HR~UF oA X FIST 2018 A = A7 5 “F =2 U —K ADOHB#
== 110 4” 20184 11 H 2 H

ATIEE) : “F 2V —RAOHBIEE 110 F HEIE L ERry a7

1. PRI ERAE (FY VA OFER - WP ERE - St F)IRSLA S E PR,
201845 H 11 H

2. HARFZICH PR FERUE 7 =7, HARRFZCE S EJEFERLEEE, 2018 2 7 A
15 H

3. T BA KM EE/ N SRR S M BoE R IORTEE e 2 —, B
J KBV EBRBE" BOERTFHE O, 201848 H 21 A

4. [ENCRFEEE - B A RSB HEEGH, B UWMEFEOFERHEE, %= U —RAOHP#
R AR o TH X 5 — “ENLRVAEWAE B AREEHIEREE, 201829 H 8 H

5. JSTHA = X7 T “BF 2V —RAHBEE 110 FRESF L ERY a— Fa2U—
FAS>TEAURAN?” BEETLast % —, 2018411 4 10 H
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8-3. MEFMDERE LTI 7 LRFEZBHFER THEHNT= QLRA
B XU CCAT IZEHT HBR

P HEN Y % — KEEER
T T AR R Assistant Professor 772N B X

1. FC&HIC

77 5K (University of Guam (UOG)) (%, 4 |0 Z » K7 Z > R K% (land-grant
university) TH 5D, 7 AV WEHT 7 LG~ X 74 (Mangilao) ([ZFT7E L. Western
Association of Schools and Colleges (WASC) CKEORERHIE) 7 HIRE S NT-@EH
BT, AR 26 M, (EEIUR 11 ER a5, (1]

TT ARKFILT v K7 T2 MRY (B 5 RS & BREND, KPR R E A B
HLAIMOA BN 5 SNTERFENVIEKRTH D) LWOHMHE B, HoHik~DE
B2k BND, ZOTDANTFHBRNES | AFEHLET L2 TOMITEES Z 2T AN
TW5b, FEVBNFRHZEOREMNOIBEZRBT 2 XENERET H72OIT, HiE &K
F 0% )38k (Placement Test) [2] DZBAZROLZTTHDH, —FH T, BEHEHE &
L COREE WASC 0O KT 27-0121F., @EHEHEE LTOEEZRL, TOHE
RN FAEOF ) EIZAL T—EDRE EIF Wb Z L AR THEILELND,

—RIC, REPEEHEREE L TOEEZRSTVDH I L, BIO, REEETICHAE
DENBE ELTND Z LR ewOfEe LT, H—Icid, BERA ZLifibng
FHWIREBR A DT 5D, LavL, KRR IIAR, 2AENBELZERAZEYZFT
HEL T 0 E[D7200 8D TH-> T, 4 FEMOHBEREN IR L L THREDFE NN L
WL T—EDORE EF TWAZ 2 HZMEDO LD T/, L TOREADER
AT HHE DO O TR,

AREFEITBW TR, RPEEETICPFEDOFENNR ELTND Z L 2R T 72D DR L
LT, 77 A KRFHZE (College of Natural & Applied Sciences (CNAS) , University of
Guam) Tfibi7-. QUANTITATIVE LITERACY & REASONING ASSESSMENT

(QLRA) [3] &, 77 A RZFHZEEFF (Department of Mathematics, Division of
Mathematics and Computer Science, College of Natural & Applied Sciences, University
of Guam) Tz, CAPSTONE COURSE ASSESSMENT TEST (CCAT) [4] &iz—>
WT, ZOMELERICLDEHRBR L ZBNT 5,

2. QUANTITATIVE LITERACY & REASDONING ASSESSMENT (QLRA)

B U 7 7 v — (Quantitative Literacy) &%, #at & BEFEZ DL OO TIER<
ZNOMGEHENETIEAT 52 T, BEARICE T 2BIEN R ME L E&rICHE L,
ZTOEWRELGZ, RILLE D ETHEBTHY, KETEHDREDLZZ 204H., TOHE
FPEREf S LT & 72, (5]
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TT ARFEFFIZEBNTH, PR E O ITRR28ENELTOENY T T2 —
DREN &M D = L OEEM AR L, ¥4 QUANTITATIVE LITERACY & REASONING
ASSESSMENT (QLRA) [3] #4T7->T& 7z, [ 1 225/ 10 £ T2, MR AR, 7E54F
BOoHL, BENERA~OERZM S, REOWETHY . 11 225/ 30 ETH, &MY
TI7v—DRNEUDIZDOMETH 5, H&AID 10 ORMEIZ L > THEL S EIERD
TAY IR GTAHIENTE, YO 20 MOREOIEfREE T T —Z L IHikT 5
TLIZEoT, EESFERZEEHAT O ENTED,

ZOTEARA MRER QLRA 27T ARFHERO S EIERFROIESERI T A
DFAETZITTHL W, FEENGHIT SN TE e, FEDEICHKENE B 72t o—
SEFFLHRHIE, FhL, BV T IV —0RANICBIT 2B LOBEMMETH D, EE
D 2014 FEFFH O MA203 Calculus 1 D7 T AD 16 £ O 2¢4E L 14 £ 0B 224
QLRA %#Z T b ol 2 A, LFFAEDEMBENE L BFHAEDEMBIME I
UTFD 320\ Thotz :

M116:2 & 3/6 =—H—DO LR H 5, BHEIT 1EHOEEYSZY 1/8 =—H—DX7IZ
THAEXST LV EEZEZ TS, A MESICKSTTEET N2 (LF3¥EE
fipse : 87.5% BT FAEEME : 64.3%)

f122:Ua=r/(1-Up) &35, ZOXEZ UslcoNTUa L r & E2HNTHET, (¥
FAEEME 0 56.3% B FAEIEME  35.7%)

M 27 @ (JEIT 2010 FEANFFOHHEHILOE G AN 77 7 THZ HILTWD,) 2010
ANFHZED I B, 46% BN BMHET, 54% B Th o7z, MRNTH S il & 13 EAR CTH 5
LT 5, TUXATBIEINTFEDEBHE OLETHLERIIENS LWL ? (&
FHAEEME 0 50.0% B FEEME: 21.4%)

W BFAEDOEMRD G  BFFEDOEMRPMEROREITIUL T O 3 DWW TH -7

il 14 : IR 2010 88 L — bRz TRIBICE 2 K, HAR7ITHE 100 R & R
ARINZHEFELIZWE B S, M= TS0 ? (K FPEEMRE:31.2% B #EIEM
32 57.1%)

M19: T 7%, WOHERSIZH LT ey NENTEE () LIETRSE ()
ZRLTWD, IROIBELWHDEFENN? a. ORI BHETIZo0, 15E & IEFE
FOWGTREMT 5, b, WIORS BT ON TAGFRBZITEML, BEITK T 5,
c. WIDTRES NI, ILE LIRTEMEOM TN+ 5, d. HOBRENEDT5 &
IBE L VEAFIESE DO T D35, e ORI BT DI o0 CIAfFEER XD L,
BT ERT 2, (KTPAEEMRE : 31.56% BT FAEEME : 57.1%)

R 23 : L FoEAmXIL, KEESREICLS 1 Y72 0EHZ2RL TS, 22T,y
il 2010 4ED KoL, x ik 1970 FELLRDE % R, SIBHERBAROME X | 2.3488x + 5.934
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M2 R LT DE00? a. 1970 FFOHHE 470 O HIL 2.35 KLV Th-o7z, b, HEHT-
DOERIZ.104EHT7-0 2.35 FAHIZ T\ D HES 720 O IE 1970 41213$ 5.93
Tholz, d. MHH7-0 OEAIZ, 10FETL125.93 KA TW5, e HHHEHTZY D
I EE 2.35 RAMEZ CnD, (KP4 IEMRR © 18.8% B FAIEMER : 57.1%)

EPHRH L TR STV OIE, K RAEDOIEMRIE 20 BT 49.1%, B FED MR
1320 BT 52.1% &, IZERLCTHY . BHY T 7 L —DRENICHOWTHELITHES T
Molel EThD, Lnl, BFFAENGE LT OMEL BFFAENGE L T HMEIED
R0 RRY . BN T T = DRNICOWVWTEZIZEENDRRD LNT-DOTH D, [ 22
WZHDEH27% TZoXE XITHOWTY & Z EE2HWTHET, (Solve this equation for X in
terms of Yand Z.) | &9 HEAFETIHTR L THELZRZWRREOBRFIZIT L AZITH
NDHERBR, Ua, Up, r EWV ot XFRUITL DRI, ZLOBFFENENTLE D —
FC, AT EBRIEMRICE > T e, RxHc, 1900 28 DL 5 77— &
DIFONTIE T T TREAT 77 L bbleftimaia LW Z A4 7OV, FExFIC
BYFEPGEE LE T FENET LT ORI TH ST,

BV T 7 V—DRENCBWTERICEREWRH L DNGEN, HLDREED L H 72
HEWTHLONET—Z0HalB U TEHD Z EITHEDMED LD ZFELERICKRE oA
7 N B ZHMRT —~ LRV IL5THAD,

Bz IX, SCHREFTFE O 2006 FEFREARFEICL D Ll6] . 2FTAFH O FERE
1% 40% 720, B2 A% & R AE R 27%, TERIE 9%, BTS20 12%I1c 8 &
F 5, —FHTUEFHIL 39% & AFHAFHOZFFAERELIZEFRUTH Y | EFEHIX 47%.
T L B5% & 72 0 | RFHAFHOL T HRERRE A, S5I12, 201845 H 1 HEL
TEDOFFER R M P AR Z SR U T7], BEMICR T 2 L AR A2 PR T L IE
L< AL, R E Bl Rl o2 ERT, B OB TR E R 27% % FE]
0. ALFR O LR A RIT 2T% % ERlS, S OHE, oY, BARICBVL X, 3K
O ENE < B, T, B Lo LA SR T IR <, &
DIZH P 2 PR 2 L IZFE L AU, (PR O RAERERE < PR L R
DIAFAELRITERN, EWV o HBIlIT, EERFETHSTZEHNOGED > TR E A
bivd, ZOBEZ, BNV T 7V —DRNICBWTELICEMENRHDHZ LIZLDH
RIQIFREIDTHAI N2 TN E S HAEEOMZERZ K LTZLDTHAI 0?2 T e
bR L REREDEE T TR EZRETDERICT vy a vy A - M T A (BEROR
) BB hETHA I N ?

FZHEIT 4 VE UV RET AV~ AR E T ARFCTHIEIISE B ESE2 H 2 TET2M,
AR LI L CHFZEHRT 2L TFENRSZNZ LICENSNTE, 2L, Hikizb
DRVEHE., PEHEICBNTEZ L ORI RHBICH D> TE 722 L RRKDJFERET
XD 9 b, BESRER 2 L HEICHDE, AT, ZORBEIZ AN ESNE
LOTHDEVIRABNEEIRICHVAEND, FHLEREBRAHKEOFEEZDOLON
FTORBEZRAEZ E TN AEFELTTVDAEZTZETATHY, (EENETDEST
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ZRDOTNDHLZEDFEETHH D, EHICEENERTLDIE, &81NY T 7 v —DHENIZ
BWTEMEIRRHUE & LM RBBICOEINEVDRH > TEOEWHREICHEESL
KIELTWVDEDO TR E NS HTHDH, 2FV ., HMHHARBRIC L 2RETLTFF
LT T TUDNEESAR H BN & 2+ FAZ O L, BRI FR
SO FAEDOHEZREL L, iz bR ROMROLEFRREEIC/2 D &V I fEER T
H 5D,

LN LNRD, T—F2oZ@ LT, A7 3V =Bl NEHO I EIERENORENEN
EWEZR DR ORRNIER SN D FREIT, - BICARRBIEREEWMELL ) Nl
ANDREN DBIVERBENEZRESE, Torarvixy X - A TAEZMETHZLITHRD
MR, THOWVo-MEEIE, Frvv— A==V DEE [Hpl-a2 i L, a2 niE
T4, Al BT —2DOR] IZBWTTTIZHEHBINL 15, [9]

3. CAPSTONE COURSE ASSESSMENT TEST (CCAT)

GRE & iZ%. Graduate Record Examinations DI T, K[E D IEE FH A Education
Testing Service (ETS) 237 5., KESI T OKRFFE~HEFT 5 OIZ B 72 maR
BrCdh D, RBICIL, ik E M O General Test [10] &, BEFI417% % [ 5 Subject Test
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¥ (GRE Mathematics Test) [11] #®5Z2 & L7 5,

> T, Z® GRE Mathematics Test TEfFmia D DICHERF )% BFHL O
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I TCHESHFIIR L RICEA TR V=T L LTEFEH ) LI D ADTDD
KA EZ 52572000 THDH, —H TARTIIEEROZREL BRHEMAEEEA
FENCFESENS, £DOLEITH D 20 AUTIER SITZES EMEEE WD 7 3% 05
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H D WEFE DU L ) REBIEREE L RFETOMFE S (Advanced Calculus) & L <
YT (Analysis) TT TIZBEEWTCLE T D Z &%, [14]

TT ARFEZTRFER CHESEFIT., E TR E S ICHARE R CHEE BN T
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FRTIEAER, KEARLORFIZR S - T, SIERETE 2 S COITHIE O H AR RIER
ELTHZ AR FFELTITRWHETRZLAED DD MA341 &, ZDkiE & L TRIBREE:
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2014 Name:

,JLQLRA 1’3\';).';---“; 11_; > ID:

THNN

QUANTITATIVE LITERACY & REASONING ASSESSMENT ~—

Time to complete exam:

Demographic and Survey Questions

Please complete the following demographic information.
1. Please state your sex

a. Female b. Male

2. How many full years of college have you completed?

a. 0 b. 1 c. 2 d 3

3. Please state your race

a. Hispanic or Latino b. Asian c. Black d. White

4. What is your major or intended area of study?

a. Math/Science b. Social Science c. Humanities d. Engineering
or Technology

5. Have you passed a course in ......(circle all that apply)

a. College Algebra? b. Pre-Calculus c. Calculus? d. Statistics

Please complete the following survey choosing the letter that most closely captures your

agreement/disagreement with the following statements:

6. Numerical information is very useful in everyday life.
Strongly disagree a b c d e Strongly agree

7. Numbers are not necessary for most situations.
Strongly disagree a b c d e Strongly agree

8. Quantitative information is vital for accurate decisions.
Strongly disagree a b c d e Strongly agree

9. Understanding numbers is as important in daily life as reading and writing.
Strongly disagree a b c d e Strongly agree

10. It is a waste of time to learn information containing a lot of numbers.
Strongly disagree a b c d e Strongly agree

e. 4 or more

e. American Indian

e. Other

or Not Applicable

e. None of These
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Directions for Assessment

You may use a calculator, but few problems require exact calculations. Please have scratch paper and pencil
handy. Please select the one best answer to each question.

This is designed to test your quantitative reasoning skills, which is different from traditional mathematics material. You
may not be familiar with all the concepts on the exam. Do not worry if something is new to you. Read each problem
carefully and do your best. The test is not corrected for guessing, so it is to your advantage to answer each question.

11. In a certain company there are 3 times as many men working as women. What is the fraction of employees
that are female?

1 b 2 2 3 1
a E 10 C. 3 d Z c. 2
12. Maine lobstermen netted a record catch of 75,298,328 pounds of lobsters in 2006, which was a 5.2%

increase over the previous record catch in 2004. What was the weight in pounds of the 2004 catch?
a. 79,213,841 b. 71,576,357 c. 71,122,366 d. 73,465,298 e. 71,382,815

13. There are 0.15 grams of powder in a dish. One-fifth of the powder spills out of the dish. How many grams
of powder are left in the dish?

a. 0.12 b. 0.75 c. 0.30 d.1.2 e. 0.03

14. Use the following table of 2010 exchange rates to solve the problem.

Currency Dollars per Foreign |[Foreign per Dollar
British pound (1.678 0.5958

Canadian dollar|0.7483 1.336

European euro |1.169 0.8554
Japaneseyen  |0.008482 117.9

Mexican peso  [0.0943 10.6045

You wish to exchange 100 British pounds for Japanese yen. How many yen do you receive?

a. 0.8482 b. 0.505 c. 167.80 d. 11,790.43 e. 19,783.62

15. The age dependent population consists of the under 18 and over 64 year old populations. The age dependency
ratio is computed by dividing the age dependent population by the 18-64 year old population, and multiplying by
100. In 2010 this ratio is 59.08. Which of the following sentences correctly uses the ratio?

The population that is age dependent is 59.08%.

The age dependent population is 59.08% of the population.

There are 59.08 people in the in the age dependent population per 100 people in the 18-64 population.

The percentage of the combined age dependent population that are dependent on the 18-64 population is 59.08%.
There are 59.08 people in the combined age dependent population per 100 people in the population.

oaoos

16. A parcel of land measures 2 3/ acres. A developer wishes to divide the land into lots for houses each
measuring 1/3 of an acre. Into how many complete lots can the acres of the parcel of land be divided?

a.2 b. 6 c.7 d. 8 e. 11
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17. The 2010 federal budget for the United States includes spending $164 billion to pay interest on the national
debt. If this amount is 4.62% of the total budget, what is the total federal budget? (1 billion = 10°, 1 trillion =
1012)

a. $355 billion b. $156 billion c. $7.6 trillion d. $7.6 billion e. $3.55 trillion

18. A married couple are calculating their federal income tax using the tax rate tables:

If Taxpayer's Income Is... Then Estimated Taxes Are...
g PO e

Between But Not Over | Base Tax + Rate | Amount Over
$0 $16,700 $0 10% $0
$16,700 $67,900 $1,670.00 15% $16,700
$67,900 $137,050 $9,350.00 25% $67,900
$137,050 $208,850 $26,637.50 28% $137,050
$208,850 $372,950 $46,741.50 33% $208,850
$372,950 @ ----- $100,894.50 35% $372,950

How much tax will they have to pay on their taxable income of $112,000?

a. $28,000 b. $20,375 c. $9,350 d. $11,025 e. $37,350

19. The following graph shows temperature (solid line) and dissolved oxygen (dotted line), plotted against
depth in a lake. Which of the following statements is correct?

Temperature (°C)
0 10 20

E 6
£
Qo
g 8
10
12
14
a. As depth increases both temperature and dissolved oxygen increase.
b. As depth increases dissolved oxygen increases and temperature decreases.
c. Asdepth increases both temperature and dissolved oxygen decrease.
d. As depth decreases both temperature and dissolved oxygen decrease.
e. Asdepth decreases dissolved oxygen decreases and temperature increases.
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20. The attached gauge shows the power output of a small motor up to one-half horsepower (hp). Express

the power output shown by the gauge in horsepower (hp), simplifying any fractions. Assume that the sections
are evenly spaced.

0 hp Y2 hp

a.2/9 b. 3/4 c. 3/8 d. 3/16 e. 4/3

21. Atriangle can be formed by drawing line segments on a map connecting New London, NH; Boston, MA; and
Albany, NY. If the actual distance from New London to Boston is 102 miles, use the scaled triangle to calculate
the distance between New London and Albany.

a.61.2 b.99.2 c. 170 d. 174.9 e. 204
22. LetUy = # . Solve this equation for Ug in terms of U, and r.
—-Up
o r=Ug b r—Uxg .. 1-r d Up-T1 . Ugp-r1
r Ua Ua r Ua
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23. The following scatterplot shows the cost per household of the US census where y = 2010 dollars and
x = years since 1970. What is the slope of the linear trendline, = 2.3488x + 5.934, telling us?

Census Cost per Household y-2.3488x+5.934
120.00
L 2
100.00
£ 80.00
3 *
o 60.00
9
S 40.00 . 4
20.00 b'S
0.00
0 10 20 30 40 50
Years Since 1970

The cost per household in 1970 was $2.35.

The cost per household has been increasing by $2.35 per decade.
The cost per household was $5.93 in 1970.

The cost per household has been increasing by $5.93 per decade.
The cost per household has been increasing by $2.35 per year.

oaoos

24. There were 480 students who entered as the Class of 2009. Of these, 430 submitted SAT scores by the time
they enrolled. If you select a name at random from this class, what is the probability that the student did not
submit an SAT score?

a. 5/43 b. 5/48 c.43/48 d. 1.04% e. 0.104%

25. Rangers tagged and released 300 salmon into a Maine lake. A month later, fishermen on the lake were
surveyed. They reported catching 80 salmon, 12 of which had tags. Using this sample, estimate the salmon
population in the lake.

a. 450 b. 2000 c. 2400 d. 3000 e. 4500
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The following graph displays the home region of the approximately 500 students who will enter Q College as the
Class of 2014. Refer to it for problems #26-27.

Home Region Entering Class 2010 Southwest
3%

West South

. 13% T
International ___—Midwest
4% 6%

Mid Atlantic

26%
New England

43%

26. Choose the answer that best describes a comparison between the number of students from the Midwest and
the number of International students.

The number of students from the Midwest is 2% more than the number of International students.
Twice as many students came from the Midwest as from International locations.

There are 25 more students from the Midwest than from International locations.

The number of International students is 25% more than the number from the Midwest.

The number of students from the Midwest is 50% more than the number of International students.

oo os

27. Of the entering students in 2010, 46% were male and 54% were female. Assume that gender is independent
of the home region. What is the probability that a student selected at random is a female from the South?

a. 0.027 b. 5/54 c. 0.09 d. 0.27% e. 0.9%

28. The grade distribution for the midterm in your Economics class with 25 students is given below. Which of
the following statements below must be correct?

Grade Distribution

Number of Students

70-79 80-89 90-100
Points on the Exam

The highest possible class average (mean) for this exam is 93.
. The class average (mean) for this exam is 87.

At least half of the people in the class got below an 85.

. The lowest possible class average (mean) for this exam is 82.
At most, five students got a 100.

o a0 o
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29. Using the charts below, compute how much was spent on Research for the 2010 Census.

2010 Census Costs
$14,526 (millions)

Postage

Other Field Operations

Regional Offices

Vacancy Confirmation

Non-Response Follow-up

Printing

Advertising

IT Systems

Master Address Mapping File

American Community Survey
Other(Headquarters, Research, ...

0% 5% 10% 15% 20% 25% 30% 35%

Snacks b encils Other Costs
3%
3%
Headquarters
23%

Planning

529 ) Research
(]

19%

a. $42 million b. $828 million ¢. $2,760 million d. $4,358 million e. $7,118 million

30. In 2009, the median earnings for men in the US workforce was $42,588 and the median earnings for women
in the US workforce was $34,164. Which of the following is NOT a possible explanation for this discrepancy?

Women are paid less for the same work because of gender discrimination.
Men work more overtime.

There are more men in higher-paying jobs.

There are fewer women in the workforce.

Women take more time off of the work force for family leave.

oaoos

THIS PROJECT SUPPORTED BY THE NATIONAL SCIENCE FOUNDATION, DUE 1140562
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MAA422
CAPSTONE COURSE ASSESSMENT TEST
(COURTESY OF GRE — FORM GRO0568)

NOTE: In this test:

1. All logarithms with an unspecified base are natural logarithms, that is, with base e.
. The set of all real numbers x such that a < x < b is denoted by [a,b].
3. The symbols Z, O, R, and ¢ denote the sets of integers, rational numbers, real

numbers, and complex numbers, respectively.

(1) QUESTION 1
In the xy-plane, the curve with parametric equations x =costand y =sinz, 0 <¢ < 7, has length

(A) 3
B) =«
© 3z
3
(D) 5
T
(B) >

(2) QUESTION 2
Which of the following is an equation of the line tangent to the graph of y=x+e" at x=0?

(A) y=x

B) y=x+tl
(C) y=x+2
D) y=2x
(E) y=2x+1

(3) QUESTION 3
If ¥ and W are 2-dimensional subspaces of R, what are the possible dimensions of the subspace

VoaWw?

(A) 1 only

(B) 2only

(C) Oand 1 only
(D) 0,1, and 2 only
(E) 0,1,2,3,and 4
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(4) QUESTION 4

Suppose b is a real number and f(x) =3x>+bx +12 defines a function on the real line, part of
which is graphed above. Then f(5) =
(A) 15
B) 27
©) 67
(D) 72
(E) 87

(5) QUESTION 5

[P lx+1ldx =
(A)0

(B) 5

(€) 10

(D) 15

(E) 20

(6) QUESTION 6

Let g be a function whose derivative g'is continuous and has the graph shown above. Which of

the following values of g is largest?
(A) g(1)
(B) 2(2)
©) g3
(D) g4)
(E) g(5)
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(7) QUESTION 7
Let f be a continuous real-valued function defined on the closed interval [-2,3]. Which of the

following is NOT necessarily true?
(A) fis bounded.
3 .
B) [, f(dt exists.
(C) For each c between f(-2) and f(3), there is an x € [—2,3] such that f(x) = c.
(D) Thereisan M in f([-2,3[) such that [’ ,f()dt=5M.

(B)  limit w exists.

h—0

(8)  Let V be the real vector space of all real 2x3 matrices, and let /¥ be the real vector space of all real
4x1 column vectors. If T is a linear transformation from V onto ¥, what is the dimension of the

subspace {veV |T(v)=0}?

(A) 2
B 3
© 4
D) 5
(E) 6

et i be the function defined by h(x) = |* e*"dt for all real numbers x. Then =
(9)  Let & be the function defined by h(x) = [ e*"'dt for all real numbers x. Then /'(1

(A) e-1
B) €

(C) e*—e
(D) 2¢*
(B) 3e’—e

(10)  For all positive functions fand g of the real variable x, let ~ be a relation defined by

f ~ g ifand only if limir £ =1,

g(x)

Which of the following is NOT a consequence of f ~ g?

A f~g
B Vf~g
©) e ~ef
D) f+g~2g
B g~f
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(11

(12)

(13)

Let / be a function from a set X to a set Y. Consider the following statements:
P: Foreach x € X, there exists y € Y such that f(x)=y.
Q: Foreach y €Y, there exists x € X such that f(x)=y.
R: There exist x,, x, € X, such that x,# x, and f(x,)= f(x,).
The negation of the statement “f is one-to-one and onto Y” is

(A) PornotR

(B) RornotP

(C) RornotQ

(D) PandnotR

(E) RandnotQ

A fair coin is to be tossed 100 times, with each toss resulting in a head or a tail. If H is the total
number of heads and T is the total number of tails, which of the following events has the greatest

probability?
(A) H =50
(B) T>60

(©) S1<H<LS55
(D) H>48 and T > 48
(E) H<50r H>95

Consider the theorem: If f and f' are both strictly increasing real-valued functions on the interval

(0,00), then limit f(x)=o0. Then the following argument is suggested as a proof of this theorem:

X—>0

(a) By the Mean Value Theorem, there is a ¢, in the interval (1,2) such that

7ie)=L220 _ pay- o
(b) Foreachx>2, thereisa c_ in(2,x) such that L;f@) = f'(c,).
x—

(¢) Foreachx>2, Lﬁ‘@) = f"(c,)> f'(c,) since f" is strictly increasing.
x —

(d) Foreachx>2, f(x)>f(2)+(x-2)f"(c).
(e) limit f(x)=o0.

—®0

Which of the following statements is true?

(A) The argument is valid.

(B) The argument is not valid since the hypothesis of the Mean Value Theorem are not
satisfied in (a) and (b).

© The argument is not valid since (c) is not valid.

(D) The argument is not valid since (d) cannot be deduced from the previous steps.

(E) The argument is not valid since (d) does not imply (e).
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(14)  Let A be a real 2x2 matrix. Which of the following statements must be true?

I All of the entries of A” are nonnegative.
. The determinant of A° is nonnegative.

HI.  If A has two distinct eigenvalues, then A has two distinct eigenvalues.

(A) I only

B) IT only

©) 1T only

(D) IT and III only
(E) L, I1, and III

(15)  Suppose that two binary operations, denoted by @ and &, are defined on a nonempty set S, and that

the following conditions are satisfied for all x, y, and zin S:
(a x@yand x®y areinS.
b)) xD(Y®2)=(xDy)Pzand x®(y®z)=(x®y)®z.
(c) x@y=y®Dx
Also, for each x in S and for each positive integer n, the elements nx and x” are defined recursively
as follows:

lx=x'=x and
If kx and x" have been defined, then (k +1)x = kx ® x and x""' = x* ® x.

Which of the following must be true?

L (x®y)"'=x"®y"forall xandy in S and for each positive integer n.
II. n(x®y)=nx®nyforall xandy in S and for each positive integer n.

M.  x"®x" =x"" for each x in S and for all positive integers m and n.
(A) I only
(B) IT only

©) 1T only
(D) IT and III only
(E) L, 11, and 111
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SUMMARY TABLE*
MA422 ASSESSMENT TEST (COURTESY OF GRE — FORM GR0568)

Question Percent of Examinees Answering each question
correctly
Number for Number on Answer GRE MA422 - UOG
this test GRE
1 1 B 84
2 2 E 84
3 3 D 83
4 5 B 95
5 7 C 78
6 10 B 84
7 15 E 68
8 18 A 54
9 24 E 50
10 29 C 52
11 30 C 62
12 44 D 41
13 48 A 37
14 50 B 34
15 32 D 56

*Percent of examinees who answered each question correctly. The GRE data is based on “a sample of
December 2005 examinees selected to represent all Mathematics Test examinees tested between July 1,
2004, and June 30, 2007”.
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