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QUESTION 1

You blow up a rubber balloon and hold the opening tight with your fingers. You then release your fingers, causing air to
blow out of the balloon. This pushes the balloon forward, causing the balloon shoots across the room. Which of
Newton\\'s laws best explains the cause of this motion? 

A. First law 

B. Second law 

C. Third law 

D. Law of gravity 

Correct Answer: C 

 

All three laws are operating, but the third law (forces come in equal and opposite pairs) best explains the motion. The
first law (inertia) is shown from the fact that the balloon doesn\\'t move until a force acts upon it. The second law (F =
ma) is shown because you can see the force and the acceleration. The force comes from the contraction of the rubber
balloon. The stretched rubber exerts a force on the air inside the balloon. This causes the air to accelerate in
accordance with the second law. You can\\'t see this acceleration because the air is invisible and because it is all the air
in the room that the balloon is exerting a force on. However, the air in the room exerts and equal and opposite force on
the balloon (this is Newton\\'s third law), which causes the balloon to accelerate in the direction it did. 

 

QUESTION 2

Which of the following arises from the mesoderm? 

A. Pancreas 

B. Lining of digestive system 

C. Skin 

D. Skeletal muscles 

E. Nervous system 

Correct Answer: D 

The mesoderm gives rise to muscle, bone and connective tissue. 

 

QUESTION 3

A mythical atom has isotopes: 10X, 11X and 12X with masses 10, 11, and 12 respectively. 10X has an abundance of
80%, 11X of 15% and 12X of 5%. What is the atomic mass of this X atom? 

A. 10 
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B. 10.25 

C. 10.75 

D. 11 

E. 11.25 

Correct Answer: B 

Logically you should be aware the answer is going to be a low 10 number due to the vast abundance of the 10 atom.
However, to calculate it mathematically: (0.80 × 10) + (0.15 × 11) + (0.05 × 12) = 10.25 

 

QUESTION 4

A wire of resistance R is about to be replaced with a different wire that is three times as long and having a radius three
times as much as the original wire. What is the resistance of this new wire? 

A. 1/2 

B. 1/4 

C. 1/3 

D. 1/5 

E. The resistance is the same in both wires. 

Correct Answer: C 

The resistance formula is R = p(L/A); where p = resistivity, L = length and r = radius. 

Tripling the length gives 3L, whereas tripling the radius would make the area 9x as big (A = 2pi × r2). Thus, 

you would end up with a ratio of 3/9, which is 1/3 the resistance of the new wire. 

 

QUESTION 5

A reaction with a positive S and a positive H is spontaneous when? 

A. At all temperatures 

B. At high temperatures 

C. At low temperatures 

D. The reaction is not spontaneous at all. 

E. Not enough information is provided to complete this problem. 

Correct Answer: B 

A reaction with positive entropy and enthalpy means it is spontaneous at high temperatures (e.x. boiling). Whereas a
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reaction with both negative values for enthalpy and entropy means it is spontaneous at low temperatures only. A
positive S and a negative H means the reaction is spontaneous at all temperatures, whereas the inverse (negative S
and positive H) is not spontaneous at all temperatures. 
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