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8(a)(i) (use of v* =’ + 2as gives) 0=25"-2x9.81 x5 v
196 s=625and s=32m v

(i) = %: 25s v Q8 Jan 2002

(iii) (use of v* = o + 2as gives) v’ =25 =2 x 9.81 x 16 v
(allow C.E. from (a)(i))
andv=18ms"' v max(4)

(b) time to stop the ball is greater v
. rate of change of momentum is less v’
|or work done on ball is the same but greater distance v .. less force v'| (2)

(6)

Q6 Jun 2002

6(a) (rate of change of horizontal) displacement is

constant v" hence (horizontal) velocity is
constant v’
thus no (horizontal) force acting v/ max(2)

(b) there is a vertical force
[or weight/force of gravity acting on

ball] v ball therefore accelerates (in
vertical direction) v" acceleration is max(2)
constant v/

(¢)(i) (horizontal) displacement would be less v/

(i) (vertical) displacement or acceleration would be less v effect
would increase with time v
[or air resistance increases with speed until equals weight v/
hence reaches terminal velocity/speed v] 3
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6(a)i) 70ms™ v

(a)(ii)

v=9.81x%x20 v
=20ms ' v (19.6 m 571) Q6 Jan 2003

(a)({ii) v="(70>+19.62%) =73 ms" v

(b)(i)

(b)(ii)

direction: tan @ = % =028
70

6 =15.6° v (£0.1°) (to horizontal) v/
(allow C.E. for values of v from (i) and (i1))
[or use of correct scale drawing]

air resistance is greater than weight v/
(hence) resultant force is upwards v/
hence deceleration (Newton’s second law) v’

air resistance decreases as speed decreases v’
weight equals air resistance (hence constant speed)
(hence) resultant force is zero (Newton’s first law) v/

&)

max&)
)
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(a)(1)
P Q1 Jun 2004

(ii) no horizontal force acting v/
(hence) no (horizontal) acceleration v/
[or correct application of Newton’s First law] (3)

(b)(Q) (use of vV =u* + 2as gives) 32°=(0)+2x9.81 x5 v

§ = % (= 52.2 m)
19.62

(i) (use of s ='%at’ gives) 52=1%981x7 v

t = (ﬁ] =33s v  (3.265)

981
[oruse of v=u+at gives 32 =(0) +9.81 x ¢ v
32
t=——=33s v 3.26s
9.81 ( )

(iii) (use of x = vz gives) x (=QR) =95 x3.26 v

=310m v
(use of r=3.3 gives x =313.5m)
(allow C.E. for value of ¢ from (i1)) (6)

(¢)  maximum height is greater v
because vertical acceleration is less v
[or longer to accelerate] (2)

(11)
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Question 4

(@)

dart moves at a constant speed horizontally v/

as no horizontal force/air resistance v/ Q4 Jan 2008
but accelerates vertically downwards v/

this results in a parabolic path v/

dartboard accelerates vertically downwards v

at same rate as dart v’

gravity acting on dart and/or dartboard at same rate as dart v’

at a particular instant vertical (component of) velocity is the same
for dart and dartboard at same rate as dart v/

max 4

(use of speed = distance/time)

time =2/8.0=0.25s v

(use of v =u + at)

v=90.81x0.25=245ms" v (accept g = 10m/s?)
(use of v = v,% + v,%)

V2 =2.45% +8.0° v

v=8.37Tms" v

angle below horizontal = tan™ (2.45/8) = 17° v (or 17.3°)

Total

Q4 Jan 2009






