
 

 

 

 

 

 

 

 

 

Collection of tasks for formative assessment  

on the subject "Physics" 

Grade 11 

 

 

  



STANDARD LEVEL 

 

Unit Physical quantities and measurement 

Learning 

objective 

11.1.1.2 – be able to resolve vector into components (vector projection) 

 

Assessment 

criteria 

 Defines the component of the vector 

 

Level of thinking 

skills 

Application 

 

Tasks 

1. A force of 7.5 N acts at 40° to the horizontal, as shown in Fig. 2.1. 

 
Fig. 2.1. 

 

Calculate the component of the force that acts 

(i) horizontally, 

 

horizontal component = ............................................. N  

 

(ii) vertically 

 

vertical component = ............................................. N  

 

 

Descriptor A learner 

- calculates horizontal component of force 

- calculates vertically component of force 

 

 

  



 

Unit Kinematics 

Learning 

objective 

11.2.1.3 - describe the motion of the body in the gravitational field from the 

point of view of kinematics:  vertically, at an angle to the horizon 

 

Assessment 

criteria 

 Explains the motion of the body an angle to the horizon 

Level of thinking 

skills 

Application 

Tasks  

1. A ball is thrown from a point P, which is at ground level, as illustrated in Fig.1.1. 

 
Fig.1.1. 

The initial velocity u of the ball is 12.4 m s
–1

 at an angle of 36° to the horizontal. 

The ball just passes over a wall of height h. The ball reaches the wall 0.17 s after it has been thrown. 

 

(a) Assuming air resistance to be negligible, calculate 

(i) the horizontal component of u,  

 

horizontal component = ................................................. m s
–1

 

(ii) the vertical component of u. 

 

vertical component = ................................................. m s
–1

 

(iii) the horizontal distance of point P from the wall, 

 

 

distance = ..............................................m  

(iv) the height h of the wall. 

 



 

 

h = ..............................................m  

(b) A second ball is thrown from point P with the same velocity as the ball in (a). For this ball, air 

resistance is not negligible. 

This ball hits the wall and rebounds. 

On Fig. 1.1, sketch the path of this ball between point P and the point where it first hits the ground. 

 

 

 

Descriptor A learner 

- defines horizontal component of initial velocity 

- defines vertical component of initial velocity 

- calculates the horizontal distance of point P 

- calculates the height h of the wall 

- sketches the path of second ball 

 

 

  



 

Unit Dynamics 

Learning 

objective 

11.2.2.2 - be able to depict the forces acting on the body on the image and to 

find the resultant from the projections 

 

Assessment 

criteria 

 Identifies the forces acting on a body 

 Calculate resultant from the projections 

Level of thinking 

skills 

Application 

 

Tasks  

1. Two people are pushing a stalled car. The mass of the car is 1850kg. 

One person applies a force of 275 N to the car, while the other applies a force of 395 N. 

Both forces act in the same direction. A third force of 560 N also acts on the car, but in a direction 

opposite to that in which the people are pushing. This force arises because of friction and the extent 

to which the pavement opposes the motion of the tires.  

(a) Draw a diagram to show the forces which act on a car.  

 

 

 

(b)Define direction and magnitude of the resultant force. 

 

 

 

 

 

 

Descriptor A learner 

- draws a diagram to show the forces acting on a car 

- defines direction of the resultant force 

- defines magnitude of the resultant force 

 

 

  



 

Unit Laws of conservation 

Learning 

objective 

11.2.3.3 - be able to apply the law of conservation of energy in solving 

problems 

Assessment 

criteria 

 Makes use of  the law of conservation of energy to solve problems, 

including elastic and inelastic interactions  

 Explains that momentum of a system  is always conserved in 

interactions between bodies, some change in kinetic energy may take place 

Level of thinking 

skills 

Application 

 

Tasks  

1. (a) A body of mass m, moving at velocity , collides with a stationary body of the same mass and 

sticks to it.  

Which row describes the momentum and kinetic energy of the two bodies after the collision? 

 

 momentum kinetic energy 

A.  
  

 

 
   

B.  
  

 

 
   

C.  
   

 

 
   

D.        

 

(b) An object A of mass 100 g is moving in a straight line with a velocity of 0.60 m s
–1

 to the right. 

An object B of mass 200 g is moving in the same straight line as object A with a velocity of 0.80 m 

s
–1

 to the left, as shown in Fig. 1.1. 

 

Fig. 1.1. 

 

Objects A and B collide. Object A then moves with a velocity of 0.40 m s
–1

 to the left. 



 

(i) Calculate the magnitude of the velocity of B after the collision. 

magnitude of velocity = ..................................................m s
–1

 

(ii) The collision between A and B is inelastic. Explain how the collision is inelastic and 

still obeys the law of conservation of energy. 

........................................................................................................................................................... 

........................................................................................................................................................... 

 

Descriptor A learner 

- defines a row to describes the momentum and kinetic energy of two bodies 

after a collision  

- applies the law of conservation of momentum  in the collision 

- calculates the magnitude of the velocity of B after the collision 

- gives explanation how collision is inelastic still submits the law of 

conservation of energy 

 

 

  



 

Unit Oscillations and waves 

Learning 

objective 

11.2.4.3 - determine the characteristics of the oscillatory motion from the 

harmonic oscillation equation x = x maxsinωt and plot the oscillation curve 

Assessment 

criteria 

 Defines the characteristics of the oscillatory motion use the graph 

Level of thinking 

skills 

Application 

Tasks 

1. The variation with time t of the displacement x of the cone of a loudspeaker is shown in Fig. 1.1 

 
(a) Use Fig. 1.1 to determine, for these oscillations, 

(i) the amplitude; 

(ii) the period; 

(iii) the frequency; 

(iv) the angular frequency; 

(v) Write the displacement equation for these oscillations. 

 

 

Descriptor A learner 

- determines the amplitude for oscillations 

- determines the period for oscillations 

- determines the frequency for oscillations 

- determines the angular frequency of the oscillations 

- writes the displacement equation for these oscillations 

 

  



 

Unit Thermal physics 

Learning 

objective 

11.3.1.3 - apply the equation of state of an ideal gas in the form of pV = νRT 

in solving problems; 

 

Assessment 

criteria 

 Solves problem using the equation of state for an ideal gas 

 

Level of thinking 

skills 

Application 

 

Tasks  

1. A gas cylinder of volume               contains helium-4 gas at pressure              and 

temperature 12 °C. Helium-4 may be assumed to be an ideal gas. 

(a) Determine, for the helium gas,  

1.the amount, in mol, 

amount = ......................................... mol 

the number of atoms. 

number = ..................................................  

 

 

 

Descriptor A learner 

- deduces expression the amount of gas 

- defines the amount of gas 

- defines the number of atoms 
 

 

  



 

Unit Geometrical optics 

Learning 

objective 

11.5.1.6 - be able to solve problems on applying thin lens formula 

Assessment 

criteria 

 Makes use of thin lens formula to solve problems 

Level of thinking 

skills 

Application 

 

Tasks  

 

1. The image of an object placed in front of a diverging lens with a focal length of -30 cm has a 

height of one third of that of the object.  

(a) Find the object distance and image distance. 

(b) Determine whether the image is real or virtual. 

(c) Draw two rays to locate the image of object in the diverging lens. 

 

 

 

Descriptor A learner 

- applies thin lens formula to solve problem of the diverging lens 

- defines the object distance 

- defines the image distance 

- describes the characteristic of  image 

- illustrates the images created by diverging lens 

 

 

  



 

Unit Wave optics 

Learning 

objective 

11.5.2.5 – define the length of light wave using the diffraction grating 

Assessment 

criteria 

 Solves problems using the formula diffraction grating 

Level of thinking 

skills 

Application 

 

Tasks 

 

1. A diffraction grating that has 4500 lines/cm is illuminated by light that has a single wavelength.  

If a second order maximum is observed at an angle of 42° with respect to the central maximum, 

what is the wavelength of this light? 

.............................................................................................................................................................. 

.............................................................................................................................................................. 

.............................................................................................................................................................. 

.............................................................................................................................................................. 

.............................................................................................................................................................. 

 

 

 

Descriptor A learner 

- uses the formula diffraction grating 

- defines the wavelength of the light  

 

 

  



ADVANCED LEVEL 

 

Unit Physical Quantities and Measurement 

Learning 

objective 

11.1.1.3 - use SI base units to check the homogeneity of physical equations; 

 

Assessment 

criteria 

 Clear solution with relevant steps, including mathematical 

derivations. 

 Use of appropriate terms. 

Clear and concise arguments and explanations. 

Level of thinking 

skills 

Application 

Tasks 

1. (a) The kilogram, meter and second are SI base units. State two other base units. 

1. ………………………….. 

2. ………………………….. 

 

(b) Use the definition of power to show that the SI base units of power are          . 

 

 

 

 

(c) Use an expression for electrical power to determine the SI base units of potential difference. 

 

 

Answer: ………………………….  

 

 

Descriptor A learner 

- determines any two of SI base units 

- gives definition of power 

- gives a proper definition of potential difference with correctly used units 

for the conversion. 

 

  



 

Unit Kinematics & Hydrostatics 

Learning 

objective 

11.2.1.13 - Describe an ideal liquid, know the conditions for its steady flow 

Assessment 

criteria 

 solves problems for water, as an ideal liquid, flowing in pipes. 

Level of thinking 

skills 

Application 

Tasks 

1. a) Describe an ideal liquid.  

A horizontal piping system that delivers a constant flow of water is constructed from pipes with 

different diameters as shown in the figure below.   

 

b) At which of the labeled points is the water in the pipe under the greatest pressure? Explain you 

answer in detail.  

 

c) At which of the labeled points does the water in the pipe have the highest gravitational potential 

energy and faster speed at the same time? Explain you answer in detail.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Descriptor A learner 

- defines an ideal liquid in hydrodynamics 

- identifies point A, with the highest liquid pressure. 

- finds the  maximum pressure. 

- explains which point has a faster speed in the pipe. 

 

  



 

Unit Dynamics & Gravity 

Learning 

objective 

11.2.2.5 - distinguish between the elastic and plastic deformation of a 

material 

Assessment 

criteria 

 applies and uses hydrostatic or hydrodynamic laws to solve 

problems. 

Level of thinking 

skills 

Application 

Tasks 

extension = ............................................ m                                                 

 

Descriptor A learner 

- recognises and explain, what happens when the load is removed. 

- use the correct formula to do the calculations. 

- calculates breaking force 

- calculates extensions 

 

 

  

1. a)  Explain what is meant by plastic deformation.  

 

b) A copper wire of uniform cross-sectional area 1.54 × 10
–6

 m
2 

and length 1.75 m has a breaking 

stress of 2.20 × 10
8
 Pa. The Young modulus of copper is 1.20 × 10

11
 Pa. 

i) Calculate the breaking force of the wire.   

 

breaking force = ............................................. N 

 

 

(ii) A stress of 9.0 × 10
7
 Pa is applied to the wire. Calculate the extension.   

 



 

Unit Laws of conservation 

Learning 

objective 

11.2.3.2 - recall from previous grades the definition of resultant force as rate 

of change of linear momentum 

Assessment 

criteria 

 

Level of thinking 

skills 

Application 

Task 

1. A car of mass 1100 kg is travelling at 24 m/s. The driver applies the brakes and the car 

decelerates uniformly and comes to rest in 20 seconds. 

 

a) Calculate the change in momentum of the car and its impulse.  

 

b) Calculate the braking force on the car.  

 

 

c) Determine the braking distance of the car.  

 

 

 

Descriptor A learner 

- finds the change in momentum. 

- relates force to change in momentum 

- finds the speed and distance 

 

 

  



 

Unit Oscillations and Waves 

Learning 

objective 

11.2.4.10 - describe energy conversion during oscillations 

Assessment 

criteria 

 uses energy conservation law and energy conversion from kinetic to 

mechanical forms. 

Level of thinking 

skills 

Application 

Tasks 

1. A pendulum is pulled to the side and released. Its subsequent motion appears as follows: 

 

 
 

a) At which of the above times is the kinetic energy a maximum? 

________________________________________________________________________ 

 

 

b) At which of the above times is the potential energy a 

maximum?________________________________________________________________ 

 

 

c) At which of the above times is kinetic energy being transformed to potential energy? 

_________________________________________________________________________ 

 

 

d) At which of the above times is potential energy being transformed to kinetic energy? 

_________________________________________________________________________ 

 

 

Descriptor A learner 

- determines maximum kinetic energy 

- determines maximum potential energy 

- determines position of transforming of kinetic energy to potential energy 

- determines position of transforming of potential energy to kinetic energy 

 

 

  



 

Unit Molecular & Thermal Physics 

Learning 

objective 

11.3.1.8 - describe changes in volume due to pressure with constant 

temperature (Law of Boyle-Mariotte) 

11.3.1.9 - describe changes in volume due to temperature with constant 

pressure (Pressure Law or Law of Gay-Lussac in Kazakh books); 

Assessment 

criteria 

 describes Iso-processes like changes in volume due to pressure with 

constant temperature (Law of Boyle-Mariotte), and the pressure Law 

or Law of Gay-Lussac; 

Level of thinking 

skills 

Application 

Tasks 

1. The graph below is provided without the necessary labels and explanations for each section.  

a) Complete the labels for the four lines on the graph. sections:   

 Line 1:         

 Line 2:       

 Line 3:       

 Line 4:  

 

b) Explain and compare the changes in volume, temperature and pressure in each of the steps above.   

c) Explain and compare the changes defined by lines 3 and 4 in terms of Iso-processes and the 

inflow or out flow of heat and work done on and by the system.  

d) Which one of the processes on the graph relates to the Boyle-Mariota law?  

e) Which one of the processes on the graph relates to the Gay-Lussac law?  

 



 

 

Descriptor A learner 

- recognizes the iso-processes graph 

- describes Isochoric process at constant volume and the heat flow in the 

process.  

- describes Isobaric process at constant pressure and the work done. 

- describes Isothermal process where the temperature is constant. Work and 

heat flow conditions. 

- describes the ‘Adiabatic process’ where the system does work and some of 

the internal energy is used to do that work. 

- defines the Isothermal and adiabatic processes. 

- describes the Isothermal process where the volume and pressure changes 

- describes isobaric process where the volume and temperature changes 

 

 

  



Unit Geometric Optics 

Learning 

objective 

11.4.1.1 - solve problems using a spherical mirror’s formula and explain 

through the ray diagram; 

Assessment 

criteria 

Draw diagrams for path of the ray and explain where the image will form in 

different types of mirrors and solves problems 

Level of thinking 

skills 

Application 

 

Task 

1. Explain how: 

a) plane mirror,  

b) concave mirror, 

c) convex mirror, 

Can be used to produce a real image that has the same size as the object?  Use the spherical mirror’s 

formula and a simple diagram or sketch for your explanation.   

 

d) An object is placed 40 cm in front of a concave mirror whose radius of curvature is 20 cm. Draw 

a sketch with labels of a ray diagram with center of curvature and focal point to show the location 

and the formation of the image produced (if any). Use 3 rays for the image formation.  

 

 

Descriptor A learner 

- draws a sketch showing the position, inversion and relative size of image 

compared to the object for a plane mirror 

- draws a sketch showing the position, inversion and relative size of image 

compared to the object for a concave mirror 

- draws a sketch showing the position, inversion and relative size of image 

compared to the object for a convex mirror 

- draws a diagram with 3 rays forming an image 

 

 

  



Unit Wave Optics 

Learning 

objective 

11.4.2.1 - show an understanding of experiments that demonstrate stationary 

(standing) waves using microwaves, stretched strings and air columns 

Assessment 

criteria 

Uses the standing wave on a rope to describe and define the different parts of 

a standing wave and calculate the fundamental frequency, wavelength and 

speed of the wave. 

Level of thinking 

skills 

Application 

 

Tasks 

1. The diagram represents a standing wave of wavelength λ set up on a string of length L. 

 

 
 

 

The string is fixed at both ends. For this standing wave: 

 

a) 

(i)  State the relationship between λ and L. 

 

 

(ii)  Label, on the diagram, two antinodes where the string is vibrating in phase. Label the antinodes 

with the letter A. 

 

 

 

 

(b)   The fundamental (first harmonic) frequency is 20 Hz and L=8 m. What is the frequency of 

given harmonic? What is the speed of wave? 

 

 

 

Descriptor A learner 

- considers and find the full wavelength compared to the length of the 

vibrating medium.   

- labels two antinodes and parts of the wave correctly 

- finds the wavelength, fundamental frequency and speed of the wave 

 

 


