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Pre-university Science Olympiad 2021 - Paper 1

Select the Angiospermophyta that you would most likely encounter in a tropical rainforest. 

 

A

B

C

D
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Most living beings use 20 different types of amino acids to make most of the proteins they need.
Which of the following hypotheses are plausible based on this information?

i) Most living beings share the same types of amino acids because we have a common ancestor
and due to how polypeptides are formed by ribosomes, it is almost impossible for any organism
to change the amino acids repertoire.

ii) Given that the number of amino acids is low, the number of possible proteins that could be
formed is considerably small.

iii) Given that humans use 23 pairs of amino acids in DNA as opposed to the usual 20, these
differentiate humans from other life forms.

iv) These 20 Amino Acids were produced on Earth by chemical processes prior to the origin of
life, so all organisms used them and have continued to use them. Other Amino acids would´ve
been used if they would´ve been available.
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iii
ii

i y iii

i y iv

ii y iv

i, ii y iv

What generally happens with enzyme activity when the medium is heated?

Due to the increase in temperature substrate molecules move faster and the chance of a
collision increases, increasing enzyme activity

When enzymes are heated, bonds in the enzyme vibrate more and the chance of the
bonds breaking increases this causes the enzyme to denaturate lowering enzyme
activity.

Enzyme activity is unaffected by temperature changes

Due to the increase in temperature substrate molecules move faster and the chance of a collision
increases, increasing enzyme activityñ however,when enzymes are heated at a high enough
temperature, bonds in the enzyme vibrate more and the chance of the bonds breaking increases this
causes the enzyme to denaturate lowering enzyme activity.
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Which of the following properties of the water molecule make it so useful for living beings?

High Boiling Point

Solvent Properties 

High specific heat capacity

Electric Contuctivity

Acidic PH

Molecular Mass

Ionic Bonds between the hydrogen atoms and the oxigen atom.
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Organize the Taxa in hierarchical order.

Kingdom

Species

Genus

Family

Order

Class

Phylum

Which of the following are the key components of a Nucleotide? 

Amino Group

-OH

Sugar

-COOH

Lipid

Base

Phosphate

Ketones

Soduim

Potasium
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Exergonic reactions like the one depicted below, are reactions that have a negative free energy
value ( ) . This means that the reaction is likely to happen and that it will liberate energy in
the process, this energy can then be used for other non-favourable thermodynamic reactions like
the synthesis of glutamic acid. Based on the molecular structure of adenosine triphosphate
(ATP) , why does the ATP have a negative ?

 

 

a) ATP has a negative ΔG because it has Ribose, a carbohydrate that liberates energy in its
decomposition

b) ATP has a negative ΔG because its three phosphate groups have negative charge and their
repulsion is exergonic (thermodynamically favourable)

c) ATP has a negative ΔG because Adenine is a nitrogenated base and thus is unstable

d) ATP has a negative ΔG value because the bond 4’ between Ribose and the triphosphate is
unstable and a result, it liberates energy

ΔG

ΔG

A projectile is launched horizontally from a flat roof of height h and with velocity v. If the height is
kept constant and the velocity is doubled (ignoring air resistance), the time the projectile takes to
reach the ground will

Quadruple

Double

Halve

Remain the same
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In the situation shown below, what is the tension in string 1?

69.3N

87.6N

96.9N

138.6N

A 30-kilogram mass is resting on a rough, horizontal surface. A horizontal force of 100N is
required just to start it moving. What is the approximate value for the coefficient of static friction?

0.1

0.2

0.3

0.4
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Use the following information for the next two problems

The 1,000-newton weight of a pile driver falls freely from rest; it drops 25 meters, striking a steel
beam, and drives it 3 centimeters into the ground.

The kinetic energy of the weight just before hitting the beam is

25,000Nm

75,000Nm

200,000Nm

800,000Nm

The speed of the weight just before hitting the beam is approximately

20 m/s

22 m/s

25 m/s

32 m/s
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In the circuit shown below, R1 and R2 are 30 ohms and 60 ohms, respectively, and I = 4
amperes. The potential difference across R2 is equal to

30V

60V

120V

240V

A mass is sliding down an incline. As the angle of elevation for the incline increases, the
magnitude of the component of its weight perpendicular to the incline:

Increases

Decreases

Increase, then decreases

Remain the Same
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A research team, with the aim of studying how the different thermodynamic variables affect a
certain gas within an isobaric system (the pressure remains constant from the beginning to the
end of the experiment), they place the aforementioned gas inside a research cylinder, in which
using the piston that owns the cylinder , exert pressure on the gas. Researchers after performing
a certain action realize that the volume of the gas increases, causing the piston to recede.

 

Which of the following actions was the research group doing?

You can use the ideal gas law to support your reasoning ( ).

n: number of moles; A:  constant of ideal gases; T:  temperature; Q:  pressure; V:  volume

 

The team of researchers raised the temperature of the gas.

The team of researchers lowered the temperature of the system.

The team of researchers increases the constant of ideal gases "R."

PV = nRT

In which of the following options are the molecules ordered from highest to lowest boiling point?

d, a, b, c

c, d, a, b

b, a, d, c

a, b, c, d



7/8/22, 5:40 PM FlexiQuiz - Editor

https://www.flexiquiz.com/Create/Edit/f01a03a7-3cb8-4f38-9ae1-c79ede99e298 11/21

What type of isomerism do the following molecules present?

Positional isomerism 

Functional isomerism

Chain isomerism

A group of chemistry students was conducting an experiment, this consisted of adding a certain
amount of baking soda in a beaker with acetic acid. 
 

Here's the reaction equation:

 

Students weighed the system before conducting the experiment, and determined that it weighed
214.67g,the students performed the reaction, and after weighing the vessel where the reaction
was made the data was 211.50g,this surprised the students, since students knowing the law of
conservation of the matter, wondered that it was due to the difference between the weight of the
system before and after the reaction.

 

Why is there a difference between the weight of the system before the reaction and that found at
the end of the reaction?

It is because the CO2 generated in the reaction escaped due to the beaker being
uncovered

It is because the sodium acetate generated in the reaction escaped because the beaker
was uncovered

It is because the sodium acetate merged with the beaker

It has no explanation
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Which of the following chemical equations are correctly balanced?

a

b

c

d

e

Select the empirical formula of a compound made up of 2.03% hydrogen (H), 65.25% oxygen (O)
and 32.68% sulfur (S).

H4SO5

H2SO4

H2S2O7

How many molecules of H2O are there in 15g of H2O?

 water molecules

 water molecules

There is no water molecule

 water molecules

6.31 ∗ 1023

4.31 ∗ 1023

5.31 ∗ 1023
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A communications satellite of mass m is orbiting the Earth at constant speed in a circular orbit of
radius R. If R is increased by a factor of 4, what happens to T, the satellite’s orbit period (the time
it takes to complete one orbit)?

It decreases by a factor of 4

It increases by a factor of 2

It increases by a factor of 4

It increases by a factor of 8

The famous Ryan Crouser has been selected to become the first shot putter on the moon thanks
to the help of NASA and SpaceX. If on Earth his maximum range is 22.52m22.52m, launching
the ball from an initial height equal to his own height (2m2m) with an angle equal to 45o45o, and
the moon's gravity is approximately 1616 of that on Earth, what will the ball's maximum range on
the moon be in meters? (Round your solution to the nearest integer)

48m

90m

114m

126m

What minimum horizontal force F must be applied to a body of mass m = 1Kg lying on an inclined
plane, whose angle of inclination is 30º, so that said body is at rest? The coefficient of friction of
the plane with the body is 0.2

1.28N

2.52N

3.32N

4.22N
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A bar composed of an unknown metal whose mass is  heated from  to . If it
is known that the rod absorbed , what is the specific heat of the unknown metal?

  

1056.78g 5°C 90°C
39.88kJ

5.98 J

g°C

0.444 J

g°C

0.444 kJ

g°C

0.305 J

g°C

A company that manufactures agronomic equipment uses stainless steel as raw material for its
spray pump equipment, which in order to be used must be composed of 65% m/m of iron, 20%
m/m of chromium, 10 % m/m of carbon, and 5% m/m of sulfur, but the company allows a 4%
tolerance of wastes mixed with the other compounds. An analysis found that in one of the
batches that entered the company, that per pound of steel there is:  iron, 

 chromium,  carbon,  sulfur, and the rest are trace elements. (1 pound = 
). 

Does the batch of stainless steel pass the quality requirements?

Si

No

285.83g
93.72g 54g 16g
453.59g

A scientist wants to prepare  ascorbic acid (C6H8O6)  from a concentrated
solution  of the same acid at . What volume of ascorbic acid should the scientist dilute?
(Round to the nearest integer)

The same amount of volume that he wants to prepare

3.5 ∗ ml102 1.46M
7.01M

79L

56ml

73ml
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 is the proportion of product molarities to equilibrium reagents. It is a number that relates the
amount of product it forms when there is a number, x, of reagent.  describes the relationship
between product and reagent concentrations in equilibrium in terms of partial pressures.

 

For the reaction:

 

 

Knowing this, under what conditions   is it equal to  ?

When the temperature is equal to half the constant of the ideal gases.

When the variation of moles is equal to 0 ( ).

When the variation of moles is equal to 1 ( ).

When the temperature is greater than twice the sum of the molarities of the products and
reagents.

Kc

Kp

a + b ⇌ c + dA(g) B(g) C(g) D(g)

=Kc
[C [D]c ]d

[A [B]a ]b

=Kp
( (PC)c PD)d

( (PA)a PB)b

Kc Kp

Δn = 0

Δn = 1
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The following diagram shows the blood types of William and his grandparents, however some da
 

Based on the diagram presented, answer the following questions: 
 
a) Which of the following statements are correct? 
 
       i) Parent A can donate blood to Parent B 
 
       ii) Parent A may have a recessive homozygous genotype for both characteristics. 
 
       iii) Parent B can donate blood to Parent A 
 
       iv) William is likely to present the Rh + phenotype 
 
b) If William's parents had another child, what would be its most probable phenotype?

              i) A Rh+

              ii) A Rh-

              iii) O Rh+

              iv) O Rh-

 

 

 

a) i, iii b) ii

a) i, ii b) i
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a) ii, iii b) iv

a) ii, iii b) ii

a) i, ii b) iv

a) ii, iv b) iii

a) iii, iv b) iii

Select the option that best describes the disease presented in the following Pedigree.

Autosomal Recessive Disease

Autosomal Dominant Disease

Recessive Sex-Linked Disease

Dominant Sex-Linked Disease
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Fluorescence in situ hybridization is an experimental technique used to study and identify specific consensus
sequences within the DNA. It consists of denaturing the DNA and then incubating it with a fluorescent labelled
avidin to reveal the location of a sequence within the chromosome. The method is illustrated in the image
below:

As you may have guessed, this technique is very useful to find a gene or another important sequence we
already have information about. Imagine we use Fluorescence in situ hybridization to study the chromosomes
of a dividing mouse cell.

To what part of the DNA does the sequences highlighted with the technique most likely belong to?

 

a) Highly repeated fraction (Used in DNA fingerprinting)

b) Moderately repeated fraction (transposons)

c) Nonrepeated fraction (Mostly Mendelian Heritage)

d) Moderately repeated fraction (Histones)
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Is Reality Real? The Simulation ArgumentIs Reality Real? The Simulation Argument

Video taken from the Youtube channel 

Kurzgesagt – In a Nutshell (https://www.youtube.com/channel/UCsXVk37bltHxD1rDPwtNM8Q)

In recent months there has been a lot of discussion about the possibility that our existence is a
programmed simulation like some video game (for example, the sims). This hypothesis goes
beyond science fiction, as it is based on physical and mathematical concepts (however, many
important variables are assumed). The discussion about something as relevant as existence itself
opens the door to question how far science can or should go. So, is it worth investigating if we
are a simulation? Consider that, to begin with, it is probably beyond our understanding to know
if we are a simulation or not. But also, if we discover that we are indeed a simulation, won’t this
cause human progress to stop because of a lack of real purpose?

 

https://www.youtube.com/watch?v=tlTKTTt47WE
https://www.youtube.com/channel/UCsXVk37bltHxD1rDPwtNM8Q
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What possible explanations would you give to the Fermi Paradox? In what ways does this support the
simulation theory?


