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COMMON ENTRANCE EXAMINATION JUL 2010 SEESION
FIRST CYCLE-GENERAL EDUCATION
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EXERCISE 1 (3mks)

A very long string has a linear density of 5.0 g/cm and is stretched with a
ension of 8.0 N. Then 100 Hz waves with amplitudes of 2.0 cm are '
generated at the ends of the string. ;

1.1. What is the node spacing along the resulting standing wave?
1.2. What is the maximum displacement of the string?

EXERCISE 2 (9mks)

2.1 Give the precisé and ¢oncise definitions of: energy, power.

2.2 State the law of conservation of mechanical energy.

2 3 State the law of conservation of linear momentum. :

2.4 A billiard ball moving at vy = 10.0 m/s along the positive x-axis
collides with a second billiard at rest. The balls have identical masses.
After the collision, the incoming ball moves on with a speed of vi =
7.7m/s at an angle of 40° from the x-axis. What is the speed zjmd'
direction of motion of the struck ball?

2.5 A 200 g steel ball hangs on a 1.0 m long string. The ball is pulled
sideways so that the string is at a 45° angle, then released. At the verf(
bottom of its swing the ball strikes a 500 g steel paperweight that is |
resting on a frictionless table. To what angle does the ball rebound?

EXERCISE 3 (3mks)

Eight point charges, each of magnitude g, arc located ou the comers of 2

cube of side s as shown in Fig 1. -8 T
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PISE, 4 (5mks) Sal ,
A |
gainst a constam

corfined<by a piston in a heat engine expaﬁds a
sure of 100.kPa. When a 2 10% | of heati‘ are absorbed by tg
em, the volumeof the gas expands from 0.15 m? to 0.25 m3.

a. What is the-work done by the system durin‘ this process?

b. State the first law of thermodynamics. ,

Determine the change in internal energy © the system.

100 g copper calorimeter: contains 300 g of water at ro@m =«
\perature (T = 23°C). If 50 g-of ice at 0°C is added to ife
the final temperature of the system? Take: L.=

=1cal/g-°C, ¢ =0.092 cal/g°C:
in what will happenif

C.

orimeter, what is

cal/g forice, Cy
peat the calculations of question 3.2 and-expl

L initial mass of ice is 100 g. ‘
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AqLcous po‘aasn,m pefmanganate reacls with hydrochioric acid ic sive maganase
"l.wo"tde chlorine, palassu}m cinorige’ "

r<r..no, + HCI ____; Mnmz +Clz +KC! + H:0 (E]

1.1 Shcw thalit is an [oxidation reduction reaction
1.2 Balante each half equation below
NOH H +e "——Pan + Hzo
Cr—tu Cl; +g” :

e, 1.2 Give tha over a)) er-uauon of Lhe rwo half- equations then from it bzlance e 2qualing
o . (E)abeve, . ‘ S ' !

Exercise2

cantzin nhﬂnol and H=r - 1-ena r‘-<r\t§n:'_,\,m':-; Bromins ig
o reacl.on om. pruu....l % .....atan fivitione 2 ure n-L.

2.7 Choose among l:!e following whxcﬁ [ u-" pr uouc:t :.,m:.e ..u'n AN ..
zcular fonmula ig CeH20Br3) and give: the reason (s) ef your chcicé

S vl ey i

“HCH Oy T 2T

R B P N ST T ST G R P
TR dnnen the folipwing one for cach Venael wwhish s the e

e B LR IR

Hopliit itliion - Nur..lcopl ilic wgdiiien

< b inphiis subslitgtion - Nurlrnﬁhfm'-t'u-l’ g

!f.'i.

il

!
i
!
1
i
1
tia
1




s www.tousl esconcours.inf
i ca e aualiag tar ol r'.;‘ ¥ e p

saasel

- " -
"-.J!lfn"'

2.5 Pierel regeis insls
ast'be a calahy s’

zxarcise 3

.; A Gwe the Lems ‘.mclures and the: shape< c( N‘-i; ‘,nd SF, mciequeS- m _

.77 NH1 forms 2 cemﬂleanﬁ BF. Give the {yoe of bonds in the ccmb:é‘x i

Exerc15e4 S i JE. weh : Tl

T"e amd dtSSOC a.mr' cqns!ant Ka for nl.rcué sod H\JOZ is£.0x 10" o L g
An aquecus solutien of nitrous acid has a mo! ccr._en rahcn of 0, 1 molA. e

v g
41 Calculate Ihe zeneentrations of H;0", NO;y znd HNO, i inthe solution ® "%

42 Whal is fhe F-i clr 3 so.ut.an contameng 0 05 mail of Hf\Oz and 0.05mol gf >
KNOl? - c o ‘ %
43 When a s-nal' Emounl of h'ydrochlonc aud is :dded to the buf"er sol JfJOr‘I o{
 how change the CS'ICE’!lrE‘JOnS of HNOjand' ;\o 29 : I e
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I*e I'alE o mc re2suon 24 + '8 — h._s pexi Seiermined experimentally.

Dalermme the rate law frcm lhp fo!lowmg dma 2nd calculate tha rate co‘s!anL :
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Exercise.7

i the prme " dolewing complex molerie s
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