
Entrance Exam IB DP Physics HL 
1. A mug of water floats in a pot of water. Will water in a mug boil if the pot is put on fire? Explain 

your answer fully. 

2. The stone lies at the bottom of the vessel, completely immersed in water (Figure 

1). Will the stone pressure on the bottom change (and if it does, how) if table salt is 

added to the water? Explain your answer fully. 

3. Use the table, to choose two correct statements from the  list 

Material 
Density, 

g/cm
3 

           

            

        C), 

Ω*mm
2
/m 

aluminium 2.7 0.028 

iron 7.8 0.1 

constantan (alloy) 8.8 0.5 

brass 8.4 0.07 

copper 8.9 0.017 

nickel (alloy) 8.8 0.4 

nichrome (alloy) 8.4 1.1 

silver 10.5 0.016 

 

1) Nichrome and brass conductors of the same sizewill have the same mass. 

2) A 4 m long iron conductor will have the same electrical resistance as a 1 m long nickel conductor, if 

they have equal cross-sectional areas 

3) The aluminum conductor will have a lower mass and lower electrical resistance than the silver 

conductor of the same size 

4) When replacing a spiral of an electric stove from nickel to a nichrome one of the same size, the 

electrical resistance of the spiral will not change. 

5) The copper conductor will have the smallest electrical resistance, if the sizes of the conductors are the 

same. 

 

4. The Figure 2 shows a graph of the coordinate versus time for a body moving along the Ox axis 

 

Figure 2 

Use the graph  to choose two correct statements from the  list 

1) The BC section corresponds to uniformly accelerated movement. 

2) At time instance t3, the velocity of the object is zero. 



3) In the time interval from t1 to t2, the object changed the direction of motion to the opposite. 

4) At time instance t2, the velocity of the object is zero. 

5) The distance corresponding to the OA section is equal to the distance corresponding to the BC section. 

 

 

5. The student conducted an experiment to study the spring constant by stretching various wires. The 

results of experimental measurements of the initial length l0, cross-sectional area S and calculated 

spring constants are presented in the table 

 

 Material l0, cm S, mm
2 

k, N/cm 

1 steel 20 0.5 5500 

2 copper 40 0.3 700 

3 steel 40 0.5 2750 

Based on the above measurements, it can be stated that the spring constant of the wire depends on 

 1) wire extension 

2) wire material 

3) original length 

4) cross-sectional area of the wire 

 

6. Read the text and fill in the gaps the words (phrases) from the list below. 

  

Reactive is a movement that occurs under the action of _______ (A) acting on a moving body from 

the side of the jet of matter ejected from the engine. It is possible to explain the principle of reactive 

motion using the example of rocket propulsion. 

Suppose that in an engine mounted on a rocket, fuel is combusted and combustion products (hot 

gases) are ejected from the engine nozzle under high pressure. For each portion of the gases ejected from 

the nozzle, a certain force acts on the engine side, which sets this portion of gases in motion. In 

accordance with ________ (B) Newton’s law, the force exerted by the gases emitted from the engine is 

the same in magnitude and opposite in direction. This force is called reactive. Under its action, the rocket 

acquires acceleration and accelerates in the direction ________ (C) to the emission of gases. 

When a rocket moves in a jet, its mass is continuously reduced due to the combustion of fuel and the 

expulsion of combustion products. For this reason, the acceleration module of the rocket all the time is 

________ (D), and the speed of the rocket non-linearly depends on the mass of the burned fuel. For the 

first time, the task of finding the modulus of the final velocity v of a rocket, the mass of which changed 

from m0 to m, was solved by the Russian scientist, pioneer of space exploration K. E. Tsiolkovsky. 

. 

 List of words and phrases: 

1) reaction force 

2) gravity 

3) first 

4) second 

5) the third 

6) the opposite direction 

7) coinciding with the direction 

8) changes 

9) remains constant 

  

Write down the selected numbers in the table under the corresponding letters. The numbers may be 

repeated. 

А B C D 

        

 



For tasks 7 and 8, you need to write down a complete solution, including (Given), formulas, the use of 

which is necessary and sufficient to solve the problem, as well as mathematical transformations and 

calculations leading to a numerical answer. 

7. Two lead balls with masses m1 = 100 g and m2 = 200 g move towards each other with speeds ʋ1 = 

4 m / s and ʋ2 = 5 m / s. What kinetic energy will the balls have after their absolutely inelastic 

collision? 

8. A metal ball fell from a height of h = 26 m onto a lead plate of mass m2 = 1 kg and stopped. In 

this case, the plate was heated by 3.  ° C. Wh       h  m    of  h  b   ,  f 8 % of  h  h  t released 

during the impact went on heating the plate? 

 


