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ACT Pure 62 $5aZ bk

4. Agolf ball has a diameter of 4.27 cm.

(a) If a golf player hits the ball into a stream, what upthrust does it experience when it is completely
submerged? (Assume density of water = 1000 kg m=.)

(b) If the mass of the ball is 45 g, what is the resultant force on it when underwater?

(c) Referring to Newton’s laws of motion, explain what will happen to the submerged golf ball.
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(C) Thereis a resultant downwards force, so it will accelerate to the bottom (Newton'’s first law). There, an
additional reaction force (Newton's third law) from the bed of the stream will cause a net force of zero
so the ball will rest on the bottom stationary (Newton'’s first law). Extra: initially on reaching the bottom
the upwards reaction will be slightly greater to decelerate to rest. Students may also comment on drag
forces affecting the rate of acceleration during descent (Newton's second law).

SUBJECT VOCABULARY

fluid any substance that can flow

density a measure of the mass per unit volume of a substance

upthrust an upwards force on an object caused by the object displacing fluid

Archimedes’ principle the upthrust on an object is equal to the weight of fluid displaced Page 4 of 40
hydrometer an instrument used to determine the density of a fluid
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SUBJECT VOCABULARY

laminar flow/streamline flow &fluid moves with uniform lines in
which the velocity is constantovertime

turbulent flow fluid velocity in a particular place changes over time,
often in an unpredictableimanner

streamlines lines of laminar flow in which the velocity is constant
over time
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SUBJECT VOCABULARY

viscosity how resistant a fluid is to flowing
coefficient of viscositysa.numerical value given to a fluid to indicate how much it resists flow
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» 3. Aladder is leant against a wall, at an angle of 28° to the wall.
The 440 N force from the floor acts along the length of the
ladder. Calculate the horizontal and vertical components of the
force from the floor that act on the bottom of the ladder.
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VERTICAL THROWS

Imagine throwing a ball to a friend. The ball goes up aswell as
forwards. One common idea in these calculations 18 that an‘ébject
thrown with a vertical upwards component of metionwill have a
symmetrical trajectory. At the highest poifit the vertical velocity
is momentarily zero. Getting to this poiat willtakealf of the time
of the whole flight. V V£ ()

& (N TR
4_'_____._._—-—’-‘ &
i d A
A “§ig €\ Considering only the vertical component of velocity.
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)
3. A basketball is thrown with a velocity of 6.0 ms™' at an.angle of
40° to the vertical, towards the hoop.

(a) If the hoop is 0.90 m above the point of release, will the ball
rise high enough to go in the hoop?

(b) If the centre of the hoop is 3.00 m away, horizontally, from
the point of release, explain whether or notyou believe
this throw will score in the hoop. Supportyourexplanation
with calculations.
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