Zewail University’s Sample Admission Exam

PHYSICS
The set of lettered choices below refers to multiple questions. Select the one lettered choice
that best fits each statement or answers each question.

1-The time, in ms, required for the crest of a wave to travel the length of an 8 m long wire, if
the wave frequency is 400 Hz, the wavelength is 80 cm, and the amplitude is 9 mm is
closest to
(A) 12
(B) 16
(C) 20
(D) 25
(E) 32

2- A rectangular block measures 12 cm in length, 18 cm in width and 6 cm thickness. When
the block is placed in water, it floats horizontally, with its bottom face 5.4 cm below the
surface. What is the density of the block?
(A) 0.90 g/cm3
(B) 1.20 g/cm3
(C) 1.65 g/cm3
(D) 0.60 g/cm3
(E) 0.35 g/cm3
According to Archimedes’ principle the buoyant force is equal to the weight of the liquid
displaced. So if the buoyant force is equal to the weight of 9/10 of the block, then the density
of the block must be 9/10 of that of the water
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3-An ideal gas is held in a container of volume V at pressure P. The rms speed of a gas
molecule under these conditions is v. Now the volume is changed to 2V and the rms speed
of a molecule is now 4v. The pressure now will be
(A) P/8
(B) P/4
(C) 4P
(D) 8P
(E) P

4-Two uncharged metal spheres, A and B are placed on insulating stands, in contact with one
another. A negatively charged rod R is brought close to A as shown in the figure.
Sphere A is now moved away from B (as shown in the figure).

---------R

---------R

A

A

B

B

What are the final charge states of A and B, respectively?
(A) positive and negative
(B) positive and neutral
(C) neutral and positive
(D) neutral and neutral
(E) positive and positive
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5-A space probe travels towards a planet, measuring the electrostatic potential as it
approaches. The electric field strength is approximately -500 N/C at the altitude of
600,000 km and it decreases steadily until it reaches -400 N/C at 580,000 km above the
planet's surface.The potential difference which will be measured between these two
altitudes will be closest to?
(A) 9000 MV
(B) -0.9 MV
(C) -9000 MV
(D) -3000 MV
(E) -3 MV
6-Which statements about the circuit shown in the figure are correct? Consider all meters to
be ideal, and neglect any resistance in the connecting leads, or in the battery. (There may
be more than one correct choice.)

V

A

A

R
+ ε
20 V
(A) The reading in ammeter A1 is greater than the reading in A2 because current is lost in the
resistor.
(B) The two ammeters have exactly the same readings.
(C) The voltmeter reads less than 20 V because some voltage is lost in the resistor
(D) The voltmeter reads exactly 20 V.
(E) The voltmeter reads more than 20 V.
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7-The capacitor shown in the circuit in the figure is initially uncharged when the switch S is
suddenly closed. After one time constant, the current through the resistor will be closest
to:
(A) 0.00 A
(B) 2.5 A
(C) 0.75 A
(D) 1.0 A
(E) 1.1 A

200 Ω

Switch
500 V

12 μF

8- The mass of a Lithium 6Li3 nucleus is 9.998×10−27 kg. It consists of 3 neutrons and 3
protons. The Lithium nucleus is traveling in the north direction at speed of 3.67 km/s.
If the nucleus suddenly enters a 2.0 T magnetic field directed from east to west, in what
direction will the Lithium nucleus be accelerating at the instant it enters the magnetic field.
(A) The direction is upward.
(B) The direction is northward.
(C) The direction is eastward.
(D) The direction is westward.
(E) The direction is southward.

9- In the figure, a coil of wire is placed along the axis of a solenoid. The solenoid carries a DC
current. Which of the following will NOT result in an electromotive force being induced in
the coil?

Z

(A) Rotate the coil about the z-axis.
(B) Rotate the coil about the y-axis.
(C) Rotate the coil about the x-axis.
(D) Move the coil closer to the solenoid.
(E) Increase the current in the solenoid.

X
Y
+
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10- Light falling on a metal surface causes electrons to be emitted from the metal by the
photoelectric effect. In a particular experiment, the intensity of the light and the
temperature of the metal are held constant. If the frequency of the light is gradually
decreased
(A) The number of electrons emitted remains constant until the frequency reaches a certain
value, then drops abruptly to zero.
(B) The number of electrons emitted decreases until the frequency reaches a certain value,
then drops abruptly to zero.
(C) The number of electrons emitted gradually decreases to zero.
(D) The maximum speed of the emitted electrons decreases steadily.
(E) The stopping potential gradually increases.
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CHEMISTRY
1-Reaction of aluminum powder with iron(III) oxide is
(A) Precipitation
(B) Oxidation-reduction
(C) Distillation
(D) Hydration
(E) Condensation
2-Which of the following aqueous solutions has the highest pH
(A) 0.1 M HCl
(B) 0.5 M CaCl2
(C) 0.1 M CH3CO2H
(D) 0.1 M CH3OH
(E) 0.1 M KOH
3-A type of ion found in potassium acetate
(A) X+
(B) X2+
(C) X3+
(D) XO32(E) XO424- ….Mg(OH)2 + ….HCl  ….MgCl2 + ….H2O
When the equation for the reaction represented above is balanced and all coefficients are
reduced to lowest whole-number terms, the coefficient for HCl is:
(A) One
(B) Two
(C) Four
(D) Six
(E) Eight
5- The 2-propanol is ……… alcohol.
(A) dihydric
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(B) secondary
(C) primary
(D) tertiary
(E) none of the above
6- In which of the following pairs of molecules or ions, the central atoms have the same
hybridization type?
(A) BeCl2 & SO2
(B) NH4+ & NH3
(C) BH3 &ClF3
(D) XeF4 & ClO4
(E) NH3 & SO2
7- Given that the dissociation constant of a weak acid is 1 × 10−6 at 25oC. Then, the pOH of
0.01 M of its aqueous solution is ………………
(A) 6.0
(B) 4.2
(C) 12
(D) 10
(E) 0.01
8-

The bonds in ammonium hydroxide molecule are…………
(A) polar covalent
(B) coordinate
(C) ionic
(D) polar covalent and ionic
(E) none of the above

9-

Electrolysis of molten sodium hydride (NaH) will produce …… at the anode.
(A) sodium oxide
(B) sodium metal
(C) hydronium ions
(D) hydrogen gas
(E) none of the above

10- At the STP conditions, 90 liters of NH3 gas are containing …………moles.
(A)
(B)
(C)
(D)
(E)

0.4
3.2
23
4.0
32 x 10-23
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BIOLOGY
1. Plants and animals can obtain energy by which of the following processes:
(A)
(B)
(C)
(D)
(E)

protein synthesis
respiration
digestion
photosynthesis
fermentation

2. Pneumonia infection has become difficult to treat because the causative bacteria are
evolving resistance to antibiotics. According to WHO statistics, pneumonia claims the lives
of 1.5 million children under five every year. Of these numbers, 98% live in developing
countries. Scientists attribute this resistance to natural selection. What does natural
selection mean in this context?
(A) The pneumonia causing bacteria have learned to avoid that particular class of
antibiotic.
(B) The bacteria changed their genetic code in order to avoid problems with the
antibiotic.
(C) The antibiotic created an environment in which bacteria harboring antibioticresistant genes could flourish.
(D) The antibiotic has changed the genetic structure of the bacteria allowing them to
become antibiotic-resistant.
(E) The mutation rate for antibiotic-resistance increased during the time period.

3. Transcripts of a gene linked to the red color of a flower were suppressed by degradation,
the flower of the progeny showed some areas with no color. The explanation of this
phenomenon could be:
(A)
(B)
(C)
(D)
(E)

A key enzyme involved in flower pigmentation was degraded
A key enzyme involved in flower pigmentation was inactivated
The level of the produced key enzyme involved in flower pigmentation was reduced
A key enzyme involved in flower pigmentation was not produced
A mutation in a key enzyme involved in flower pigmentation had occurred
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4. A 22-year-old college student was exposed to a major burn. The greatest danger she will
suffer from is damage to her skin due to:
(A)
(B)
(C)
(D)

loss of oils produced by the skin
excessive scar formation in the damaged area
infections in uncovered tissues
damaged tissue entering the blood stream

5. On performing microscopic examination of a section of the kidney of a patient with renal
failure, you discovered that there is almost complete destruction of the adrenal cortex by
malignant tumor. Which of the following hormones is most likely to be absent?
(A)
(B)
(C)
(D)
(E)

male sex hormones
aldosterone
cortisol
all of the above
none of the above

6. Enzymes catalyze biochemical reactions by:
(A)
(B)
(C)
(D)
(E)

lowering the potential energy of the products
separating inhibitors from products
forming a complex with the products
lowering the activation energy of the reaction
providing energy to the reaction

7. The chef kept an egg in the refrigerator for future use in omelet, and boiled the second egg
to make salad. The egg white of the second egg turns opaque due to:
(A)
(B)
(C)
(D)
(E)

mutation in the DNA
formation of carbohydrates
stops formation of protein
changes in the protein structure
all of the above

8. When an object moves quickly in front of the face, the eye will blink shut. When a tendon
below the knee capsule is struck, the leg jerks. These are examples of:
(A)
(B)
(C)
(D)
(E)

learned responses
short-term memory
reflex reactions
sensory overload
none of the above
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9. A single species of rats evolved over time into two species, each on opposite sides of the
Nile River. This change was most likely due to
(A)
(B)
(C)
(D)

higher mutation rates on one side
low genetic diversity in the initial population
the isolation of the two groups
differences in reproductive rates

10. Which of the following statements is true about bacteria and viruses in relation to
antibiotics?
(A)
(B)
(C)
(D)

neither responds to antibiotics.
both respond to antibiotics.
viral diseases respond to antibiotics; bacterial diseases do not.
bacterial diseases respond to antibiotics; viral diseases do not.
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MATHEMATICS (I)
1- → 
(A) 4
(B) 8
(C) 2
(D) 7
(E) 5
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4- Which of the following functions are even and which are odd?
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f1
(A) <2-ℎ  ;  ;0/ /=/
(B) <2-ℎ  ;  ;0/ 2
(C)  1 /=/ ;  1 2
(D)  1 2 ;  1 /=/
(E)  ;  ;0/ /-ℎ/0 2 20 /=/

f2

5-  2> 2>  − 7 + 15 = 1, -ℎ/  =
(A) @2,6A
(B) @5,6A
(C) @9,7A
(D) @1,6A
(E) @3,8A
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MATHEMATICS (II)
1. A light triangular plate OAB is in a horizontal plane. Three forces, F1= 4 N, F2= 12 N, and
F3= 4 N, act on the plate, which is pivoted about a vertical axis through point O. In the
figure, the torque (or “moment”) of force F1 about the axis through point O is closest to:
F1
30°
B
2.5

1.5
60°

O

A

2.0

F2

F3
(A) 1.60 N-m
(B) 5.2 N-m
(C) 2.0 N-m
(D) 3.90 N-m
(E) 1.0 N-m
2. An airplane needs to reach a velocity of 198 km/hr to take off. On a 2000 m runway, the
minimum acceleration necessary for the plane to take flight is closest to?
(A) 0.76 m/s2
(B) 0.83 m/s2
(C) 0.91 m/s2
(D) 0.98 m/s2
(E) 1.4 m/s2
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3. Consider the function f(x) = BCD - EFBCB - 7x - 28. The function is plotted below. The
tangents to the curve at the points A and C are shown. The value of at the point B is
closest to
(A) 16
(B) 1
(C) 7
(D) 67
(E) It is impossible to say without knowing the exact value of the given information

f(x)

A

B

C
X

4. The volume of an empty container is 15 m3. If water is poured into the container at a
rate of 2t + 2 m3 per minute where t is the time. The time needed to fill the container
is closest to:
(A) 0 minutes
(B) 3 minutes
(C) 5 minutes
(D) 6.5 minutes
(E) 7.5 minutes
5. Consider the complex number z = [e2][√B/2 +(√B/2)i], where e is the antilogarithm
(natural number ≅ 2.718) and H = √−F. z can also be written as
(A)
(B)
(C)
(D)
(E)

z* (* represents the complex conjugate)
J

IB B H
cos(2 + √2/2)
sin(2 + √2/2)

IB

J
H
D
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Logical Reasoning

1. Adel has purchased a device that the manufacturer claims will reduce the fuel
consumption in his car. After a month has passed, Adel determines that his mileage
currently rests at 15 km per liter. Adel's best friend, Seif, owns the exact same make
and model car, and has calculated his mileage at 20 km per liter. Seif's car does not
have the device that Adel purchased one month ago. Adel then makes the conclusion
that the manufacturer of the device's claim is not true.
Which of the following statements would cause Adel's conclusion to be the weakest?
(A) Though Adel has the same make and model of car as Seif, Adel's car is 15 years older.
(B) Adel was driving in the city, whereas Seif drives the highway
(C) Adel purchases a lower grade of gasoline than Seif
(D) Seif lied, he actually only gets 13 km per liter
(E) Before buying the device, Adel had never before calculated the mileage of his car.

2. Fact 1:

All dogs like to run.

Fact 2:

Some dogs like to swim.

Fact 3:

Some dogs look like their masters.

If the first three statements are facts; which of the following statements must also
be a fact?
I: All dogs who like to swim look like their masters.
II: Dogs who like to swim also like to run.
III: Dogs who like to run do not look like their masters.

(A) I only
(B) II only
(C) II and III only
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(D) None of the statements is a known fact

3. A ball and a hat together cost EGP 30; the ball costs EGP 20 more than the hat. How
much is the hat?
(A) EGP 20
(B) EGP 10
(C) EGP 5
(D) EGP 25

4. Consider these statements
•

Reason without emotions is blind

•

Some emotions are not rational

•

Without emotions life is not worth living

Which of these conclusions is certain if these statements are correct?
(A) A reasonable person cannot be emotional
(B) An emotional person must be reasonable
(C) One can be ambitious, reasonable yet suffer a miserable life
(D) One need both reason and emotional restraint for a fulfilling life

5. Ali has a weekly salary. If the salary of his older brother Bassem is doubled, Ali
would make only EGP 100 less than Bassem. Bassem’s salary is EGP 50 more than
that of their youngest brother, Hossam. Ali makes EGP900 a week. How much does
Hossam make?
(A) EGP 500
(B) EGP 450
(C) EGP 600
(D) EGP 550
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The lineup for the school’s debate team has two groups First Group: Wael, Darin, Badr,
Eman. Second Group: Lamis, Radwa, Gamil, Maha, Omar. When deciding on the players in
the lineup, the coach considers the following requirements:
Two players are always chosen from the first group, while three are chosen from the
second group. Gamil will only start if Badr also starts. Darin and Badr will not start together.
If Gamil starts, Maha won't start. The four strongest team members are: Wael, Badr, Gamil
and Omar. Three of the four strongest team members will always be chosen.
6. If Gamil is in the starting lineup, who must also start?
(A) Maha or Wael
(B) Darin or Lamis
(C) Darin or Wael
(D) Wael or Omar
(E) Maha or Radwa
7. Which of the following pairs cannot start together?
(A) Eman and Darin
(B) Gamil and Wael
(C) Radwa and Wael
(D) Wael and Badr
(E) Omar and Maha

8. Four friends were sharing a cake. They decided that the second oldest friend would get the
extra piece. Ahmed is two months older than George was last month, who is three months
younger than Lina will be two months from now. Tamer is Five month older than George
will be next month. Who should get the extra piece of pizza?
(A) Ahmed
(B) George
(C) Lina and Ahmed
(D) Tamer
(E) None of the above
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Appendix
1. Periodic Table

2.

Abbreviations for units
km
m
cm
mm
nm
N
g
kg
s
h
Hz
K
C
J

kilometers
meters
centimeters
millimeters
nanometers
Newtons
grams
kilograms
seconds
hours
hertz
kelvin
Celsius
Joules

kJ
eV
L
A
c
nc
V
MV
T
W
Ω
mH

kiloJoules
electron-Volts
liters
Amperes
coulombs
nanocoulombs
Volts
megaVolts
Teslas
Watts
Ohms
milliHenry
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3.

Table of Physical Constants
Name
Symbol
Value
Speed of light in vacuum
c
2.99792458 X 108 m/s
Magnitude of charge of electron
e
1.602176487 X 10-19 C
Gravitational constant
G
6.67428 X 10-11 N-m2/kg2
Planck’s constant
h
6.62606896 X 10-34 J-s
Boltzmann constant
k
1.3806504 X 10-23 J/K
Avogadro’s number
NA
6.02214179 X 1023
Mass of electron
me
9.10938215 X 10-31 kg
Mass of proton
mp
1.672621637 X 10-27 kg
Mass of neutron
mn
1.674927211 X 10-27 kg
Permeability of free space
μ0
4π X 10-7Wb/A-m
Permittivity of free space
ε0
8.854187817 X 10-12 C2/N-m2
Mechanical Equivalent of Heat
4.186 J/cal (150 calorie)
Standard Atmospheric Pressure
1 atm 1.01325 X 105 Pa
Absolute zero
0K
-273.150C
Electron volt
1 eV
1.602176487 X 10-19 J
Atomic mass unit
1u
1.660538782 X 10-27 kg
2
Electron rest energy
mec
0.510998910 MeV
Volume of ideal gas (00C and 1 atm)
22.413996 liter/mol
Acceleration due to gravity (standard) g
9.80665 m/s2
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