7a Horizontal distance M1 Correct use of suvat
X=ucosat Al Correct equation
Vertical distance M1 Correct use of suvat
o | Correct equation. Correct signs.
y=usinat 2 8! Al Condone if not using “y”
X
t= =
ucosa
. X g X ? Dependent on the first 2 M marks.
y=usma. 1 COS O _E 1 COS Ol DMI1 | Substitute for ¢ to obtain y in terms
) ofxand &
X
= xtana —g—zsec2 a
2u
Obtain given answer from correct
2 working (final step needs to be
y=xtana—g—2(1+tan2a) * Al* | explained).
2u Allow if sec’ o seen.
Must be “y” here
[6]
7b u=20,x=10,y>2 =
100g X Use given values to form
2=10tan6 - W(l +tan” 0 ) M| | Quadraticin tan & or equivalent
equation in one trig function.
gtanz 9—10tan9+(2 +§J -0 Allow working with =, <or>2
8 8
Critical values:
9° =18.6° or 0° =82.7° Al One correct value to 2 sf or better
Accept <or <
Range: 18.6 < 0 <82.7 Al (1939382 or 83) max 3 sf
[3]
7 . i i
¢ =10 tan 40° — 9.8x100 (1 + tan? 400) M1 Us.e given formula to find vertical
2x 400 height
_ Can be implied by correctly
Y= 6'3(03"') (m) Al substituted formula
Dependent on the first M1.
Conservation of energy DMI1 | Need all 3 terms. Dimensionally
correct. Condone sign errors.
1 " — lm « 400 — mgy Alft Corregt unsimplified equation in y
2 2 or their y
v=17 (16.6) (ms_l) Al 2sf or 3sf only
[5]
7c Complete method using suvat to
alt 20c0s40°¢ =10 , ¢ = 1 —0.653.... Vertical. component of speed e.g.
2cos40° M1 by finding time taken then use of
0 v, =20sin40° — gt v =u— gt or finding vertical
distance and using suvat
6.5 or better (not final answer so
=6.5 (6.459...) Al allow > 3sf or a correct
unsimplified expression)
V= (vH )2 + (v,, )2 DM1 | Correct use of Pythagoras




Dependent on preceding M mark

Horizontal component of speed

< v, =20c0s40°(=15.3....) AL | oo impliod
v=17 (16.6)(ms™) Al | 2sfor 3sfonly
[5]
7d 9 8> Ml Complete method to solve for x.
0 = x tan 40° - = (1 +tan’ 40°)
800
x=40 (4()_2) (m) Al 2sf or 3sf only
(2]
7d i ° M1 Complete method to solve for x.
Wit | y=0=1= 40s1n 40 (: 2.623...) omplete method to solve for x
g
x =20cos40°xt
x=40 (40,2) (m) Al 2sf or 3sf only
(2]
7d 20%sin 80° M1 Complete method to solve for x.
Alt2 | Range=———
g
=40 (4()_2) (m) Al 2sf or 3sf only
[2]
6)

Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London, WC2R ORL, United Kingdom




