Q1. (@) The diagram shows a lampshade hanging from the ceiling. Draw an X on the diagram
so that the centre of the X marks the centre of the mass of the lampshade.

()

(@) Complete the sentence using the correct word or phrase from the box.

above below to the left of to the right of

A suspended object will come to rest with its centre of mass directly

................................................. the point of suspension.
)

(c) The diagrams show equipment that a student uses to find the centre of mass of a thin
sheet of card.

Boss -

Irregular piece of card

\ String

Stand

Strong pit Iil Tikight
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Q2.

(b)

Arrange these sentences in the correct order to describe how the student can find the
centre of mass of the card.

The sequence starts with sentence D and finishes with sentence E.

A

O O @

m

(@)

A line is drawn on the card marking the position of the string.

The pin is put through one of the holes in the card and held in the boss.
This is repeated using the other hole.

Two holes are made in the card with each hole near to the edge of the card.
The centre of mass is where the lines cross on the card.

The weight is tied to the string and then the string is hung from the pin.

®)
(Total 5 marks)

The diagram shows a rectangle made out of a sheet of cardboard.

Az of symumetry

| Amsof
SV ety

Draw an X on the diagram so that the centre of the X is at the centre of mass of the
rectangle.

@)

The drawing shows a car tyre.
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(i)  Where is the centre of mass of the tyre?

1)
(i)  Explain your answer to (b)(i).

)
(Total 3 marks)

Q3. The drawing shows a car tyre which is hanging from the branch of a tall tree.

To trea

!

—Thick rope

(@) Draw an X on the diagram to mark the centre of mass of the tyre.
@
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(b) Some children use the tyre as a swing. Pulling the tyre to one side and letting it go makes
the tyre swing backwards and forwards like a pendulum.

Swing of the tyre

b = L DT

The time it takes the tyre to swing from one side to the other and back again is called the
time period.

(i)  What is the unit for time period?

@
(i)  How would using a shorter rope change the time period of the swing?

@)
(Total 3 marks)
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Q4. Two children visit a playground.

(@ The diagram shows them on a see-saw. The see-saw is balanced.

Boy

RN &

End A

Point P

Complete the following sentences by drawing a ring around the correct word or line in the
box.

force.
(i) The turning effect of the girl's weight is called her | load.

moment.

@)

balance

(i) Point P is the axis of rotation of the see-saw.

turning

@)

the boy moves nearer to point P.
(i) To make end A of the see-saw go up, | the girl moves nearer to point P.

the girl moves nearer to end A.

@)
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(b) In another part of the playground, a tyre has been suspended from a bar.

() Draw an X on the diagram so that the centre of the X marks the centre of mass of
the tyre.

T T T T T W W W W W N

)

(i) Complete the sentence by using the correct word or phrase from the box.

above below to the left of to the right of

If the suspended tyre is pushed, it will come to rest with its centre of mass
AIreCtly .o, the point of suspension.

@)
(Total 5 marks)
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Q5.

The diagram shows how a student can find the centre of mass of a thin flat sheet of plastic.
Part of his equipment is a plumb line. This is a weight fastened to one end of a piece of string.
He hangs the sheet and the plumb line from a pin through hole A.

(@) Mark an X on the diagram so that the centre of the X marks the likely position of the centre
of mass of the plastic sheet.

Pin through hole A

Plastic sheet

Hole B

Plumb line

()
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(b) The dashed lines on the diagram below show the position of the plumb line from each hole
when the student uses a different plastic sheet.

Point P is on both the dashed lines.

Complete the following sentence by drawing a ring around the correct line in the box.

Point P shows the

axis
centre of mass
moment

symmetry

of the plastic sheet.

@)

(c) Complete the following sentence by drawing a ring around the correct word in the box.

A plumb line always hangs so that it is

curved
horizontal
parallel

vertical

)
(Total 3 marks)
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Q6.

The centre of mass of an object is where the mass of the object may be thought to be

concentrated.

(@)

(b)

Use a word or phrase from the box to complete the sentence below.

above below to the side of

A hanging object will come to rest with its centre of mass directly

............................................................................................ the point from which it hangs.
)

The diagram shows the equipment that a student uses to find the centre of mass of a
sheet of cardboard.

She intends to draw two lines on the sheet. The centre of mass of the sheet will be where
these lines cross.

1 . 7\
%-E[H E I@ale X\_ H\E

\ Sheet of cardboard "\

Stand—__ \ |
T |

w{)le Yo & \\

Boss —_

Nail Weight

Use words from the box to complete the sentences below.

boss cardboard nail stand string weight

The nail is put through hole X in the cardboard sheet. The nail is held in the

......................................................... . The string is tied to the weight and then the other

end of the string is hung from the ..........cccoceviiiiiii i, . Aline is drawn on
the cardboard sheet to mark the position of the ...........cccceviiiiinnnne . This is repeated
using hole Y.

@)
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(c) The diagram below shows a plastic rectangle.

()  Use aruler to draw an axis of symmetry on the rectangle.

@)

(i) Draw an X on the diagram so that the centre of the X marks the centre of mass of
the rectangle.

@
(Total 6 marks)

Q7. The drawing shows a plastic toy which can stand on its feet.

(@ (i) Draw an X on the diagram so that the centre of the X marks the likely position of the
centre of mass of the toy.

Photograph supplied by Hemera/Thinkstock
(€

(i)  Explain the reason for your choice in part (a)(i).

@)
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(b) Suggest two ways in which the design of the toy could be altered to make the toy more

stable.
O PURRPROP
2 e e et — e e —e e e —— e et et a e e e taeeataeeateeearaeeanaees
(2
(Total 4 marks)
Qs. (&) The diagram shows a pendulum.

Point of suspension

Q Pendulum bob

Draw an X on the diagram above, so that the centre of the X marks the centre of mass of

the pendulum bob.
(1)
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(b) Alarge clock keeps time using the swing of a pendulum.

()  The frequency of the swinging pendulum is 0.5 hertz.
Calculate the periodic time of the pendulum.

Use the correct equation from the Physics Equations Sheet.

Periodic time = .......ccccoeveiiieeee seconds
@)
(i)  Calculate the number of complete swings the pendulum would make in 60 seconds.
Use your answer from part (b)(i) in your calculation.
Number of swings in 60 seconds = ...........cccceevvvveeeennen
)
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The diagram shows a clock on a trolley.

The trolley is being used to move the clock.

=

' - G4N
0.8m
Pivot

Calculate the moment of the 64 N force about the pivot.

Use the correct equation from the Physics Equations Sheet.

@
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(d) The design of the trolley is now changed to make it taller.

S S

= 54N

- 54 N

1m
0.8m

. ()~
How does making the trolley taller affect the moment produced by the 64 N force about the
pivot?

@
(Total 8 marks)
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