The only correct answer is C (initial acceleration is same for coin and
feather, and time taken to reach the ground is less for coin)

A is not correct because both objects have the same initial acceleration

B is not correct because both objects have the same initial acceleration and object
A has a greater terminal velocity

D is not correct because object A has a greater terminal velocity

A is the correct answer

B is incorrect because the distance has not been doubled and the
time has not been squared

Cisincorrect because the distance is in the wrong unit

D is incorrect because the distance is in the wrong unit, has not been
doubled and the time has not been squared

A is incorrect because the graph would have a gradient of g/2
C 1s incorrect because the graph would have a gradient of 2/g
D is incorrect because the graph would have a gradient of 1/g

The only correct answer is Bas s =vfand s =1.2 x 0.9 1)
A is not the correct answer as s = vtand s = 1.2 x (.9
C is not the correct answer as s =vtand s = 1.2 X 0.9
D is not the correct answer as s = vt ands = 1.2 X (.9
The only correct answer is C (The initial horizontal velocity 1s equal to the
final horizontal velocity)
A 1s not correct because the horizontal component of velocity remains constant
throughout the motion. A constant value does not have a minimum or
maximum, so 1t 1s not appropriate to describe the horizontal velocity as
minimum
B is not correct because at maximum height the vertical velocity is 0
D is not correct because the final position 1s below the initial position
B is the correct answer (1)

C is the correct answer 1)

This is because s="gf*. So if in one unit of time the sphere has fallen
one unit of distance, i.e. from image 1 to image 2, then in 2 units of
time it will have fallen 4 units of distance, i.e. from image 1 to R.




Question | Answer Mark
Number
14(a)(i) . Use of equation(s) of motion to determine uy
Or Use of Ex = Egrav
(1)
e uy,=83(ms™) m| 2
(for mp2 must have used v =0 and -g)
Example of calculation
0% =% +2(-9.81 m s72) (350 m)
u=829ms"!
14(a)(ii) e Launch angle increasing as initial velocity decreases (i.e. negative gradient) (1)
e Curve drawn (1)
e Minimum initial velocity marked, and graph passes through (90, 82.9/80)
Or other correct pair of points labelled and plotted (1
e Initial velocity axis asymptotic (H| 4
Initial velocity
82.9 (ms™)
| Launch angle/ ©
0 90
14(b) (Perpendicular) distance to firework= time (counted) x speed of sound (1)
Diameter of firework = 2 x distance x tan (¢/2) ] 2
(allow Diameter of firework = distance x tan (¢/2))
Total for question 14 8




Question

5 Answer Additional Guidance Mark
umber
19(a) Acceleration of the shot is constant (€))

Because air resistance will be negligible

Or the only force acting is weight (1) 2
9O | Uscofs = ut +at? witha=0 (1) | Example calculation

2 14.2 m = Upgrizonta X 1.61 s

Unorizontal = 882 (ms™1) (to at least 3 significant ) 142 m ) 2

figures) Unorizontal = o7 o = 8.8199ms
19(b)(ii) Useof s = ut +3at? witha = (—)9.81 ms™" and Example Cﬂllculﬂﬁon

5=(-)1.85m A 7%981ms™? x (L615)? — 185m

Uyertical = 161ls = 6.75ms!

Use of Pythagoras to determine u ’

Or Use of appropriate trigonometry to determine u M) w2 =882ms™)?+(6.75ms 1)? = 123.4 m? s>

u= 11ms™* [ecf from (b)(i)] (8)] u=v1234mZs? =111ms-1

Use of appropriate trigonometry to determine 6 (1) 675 ms-t

- - tan @ =m=0.765
8 = 37° [ecf from (b)(1)] 1) 5
8 = tan~1(0.765) = 37.4°
Total for question 19 9




