


Using the model and horizontal motion: S = ut Mi 34
20=Utcosa Al 1.1b
1 2 l 2
Atotop: S=vt——at and topto T: s=ut+5at
2 9 1 3
l=—qgt> =t = |= and —=—gt’ = t,=——
1 " \g 4 277 J29 Ml | 34
Total time t =1t +t,
= \/z + 3 (= > ) Al 1.1b
g 20 29
5
20=U cosa (sub. for t) M1 3.1b
J29
2 5
20= -3 > _cosar (sub.forU) Ml | 3.1b
sin” « /29
1
tana = — Al 1.1b
4
Solve for & M1 1.1b
b a=14" or better Al 2.2a
(9)
©) The target will have dimensions so in practice there would be a range of
possible values of &
Or There will be air resistance
. . . Bl 3.5b
Or The ball will have dimensions
Or Wind effects
Or Spin of the ball
1)
: . : 29
(d) Find U using their @ e.g. U= — M1 3.1b
sin” «
Use 20=Utcosa (or use vertical motion equation) Al M1 1.1b
5
t= orl.lorl.13 Bl Al 1.1b
J29
@)

(d)

ALTERNATIVE




1 1
A to top: S:Vt—zat2 and topto T: SZUt+Eat2 Ml 3.1b

3
1:lgt12 = tl:\/z and 2=lgt22 = 1, =—=
2 g 4 2 J29 AIML | 1.1b
Total time t =t +1,
2
——J:+ 3 (= > ) =1.1or .13 (5) BIAL | 1.1b
g 429 29
(3)
(15 marks)
Notes:
(a)

M1: Or any other complete method to obtain an equation in U, gand & only
Al*: Correct GIVEN ANSWER

(b)

M1: Using horizontal motion

Al: Correct equation

M1: Using vertical motion . N.B. MO if they use s= + 2 or * 3, but allow s = £ 1.25 or £ 0.75 or+2.25 or
+2.75

Al: Correct equation

M1: Using 20 = Ut cosa to sub. fort

M1: Substituting for U * using (a)
Al: Correct quadratic equation (in tan & or cot &)

M1: Solve a 3 term quadratic, either by factorisation or formula (or by calculator (implied) if answer is
correct) and find &

Al: &= 14°or better (No restriction on accuracy since g’s cancel)

N.B. If answer is correct, previous M mark can be implied, but if answer is incorrect, an explicit attempt to
solve must be seen to earn the previous M mark.

(b) ALTERNATIVE

M1: Using the model with the usual rules applying to the equation
Al: Correct equation

M1: Using the model to obtain the total time from Ato T

Al: Correct total time t

M1: Substitute for tin 20 =Ufcosa

M1: Substitute for U in 20 = Ut cos &, using part (a)

Al: Correct equation in tan & only

ML1: Solve equation for &

Al: &= 14°or better (No restriction on accuracy since g’s cancel)




9x’
U’ cos’ a
and y, could score first 5 marks, MIA1IM1A1M1 (nothing for the equation only); wrong X value loses first A

mark and wrong y value loses second A mark

N.B. If they quote the equation of the trajectory y = Xtano — oe AND put in values for X

(©
B1l: Give one limitation of the model e.g. the ball will have dimensions, or there will be air resistance or
wind effects or spin

N.B. B0 if any incorrect extra(s) but ignore extra consequences.

(d)

M1: Using their & to find a value for U

Al: Treat as M1: Using their U to find a value for t

Bl: Treatas Al: t=1.1or 1.10 (since depends on g=9.8)

(d) ALTERNATIVE

M1: Using their & to find a value for U

Al: Treat as M1: Using their U to find a value for t

Bl: Treatas Al: t=1.10or1.10 (since depends ong=9.8)




