Projectiles

Projectiles - Edexcel Past Exam Questions MARK SCHEME

Question 1
Question
Scheme Marks
Number
1. |(a) T u,=32x1 (=19.2) B1
_ _ 2
-20=19.2¢t-4.9¢ M1 A2(1, 0)
—1 each error
t~4.80r4.77 (s) Al 5
(b) - u,=32x% (=25.6) B1
d=25.6x4.77... M1
~1200r122 (m) Al 3
(c) T V=192 +2x9.8x4 [v) =447.04,v, z21.1ﬁ M1
V? =447.04+25.6 M1 A1
V=330r332 (ms™) Al 4
(d) tan0:M (or cos@ziﬁ,..) ft their compong M1 Alft
25.6 33.2
or resultant
0 = 40° or 39.6° Al 3
Alternative for (c)
2 2\ _
%m(V -32 )—mgx4 M1 Al
V*=1102.4 M1
_ -1
V=330r332 (ms™) Al 4

There is a maximum penalty of one mark per question for not

rounding to appropriate accuracy.
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Question 2
{a)
12.6 — 126t = x B1
0.1 \L0.1 =49¢ B1
x2
X = 0.1=49x 5 M1
12.6
= x=18m A1
4)
(b) u — ucosat=25 M1 A1
) Tusinat =1 gt? M1 A1
25 ‘
u.gt =25
25
.l=4.9-2.5.25
25 24u
,  4.9x2.5x25?
U =—————
7x24
=>u=6.75 or 6.8 ms™ M1 A1
(6)
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Question 3
Question
Scheme Marks
Number
3. (a) u, =11cos30° B1
M1 Al
— 11cos30°xt=10 = ¢r=1.05 (s)
cao
(3)
(b) s=11sin30°x¢—4.9¢* ~0.37 B1 M1A1
Al
(2—1)—0.37 =0.63 (m)
(4)
10
(c) V cos30°xt =10 f=— M1 Al
V cos30°
s =V sin30°x 10 — 4'29X1200 =1 M1 Al
V cos30° V< cos @
V?=136.86 M1
Al
V=12
accept 11.7
(6)
(d) Band/or T are not particles
B1
( They have extension giving a range of answers)
(1)
14
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Question 4
4. (a) Xa = 28t xg = 35cos o t B1 B1
M1 Al
Meet = 28t = 35cos at = @)
— 4/5*
(b) B1 B1
M1 Al
ya = 735 — Vgt yg = 21t — %gt? @)
Meet = 735 = 21t = t = 355
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Question 5
Question
Number Scheme Marks
5. (a) Energy %m [24.53 —u’ ! =mg =15 MI1 Al=Al
' =245 —30g =306.25
u=1+30625=175 * cso | Al 4
(b) —  u =ucosf=17.5x08=14 Bl
W = arccos—— ~ 55° accept 55.2° | M1 Al 3
24.5
(0.96 rads, or 0.963 rads)
(c) T u, =using=17.5x0.6=10.5 Bl
S—ursta' = —45=10.5r— 4.9 M1 Al
leading to 1=4.3, awrt =43 ort =4+ Al
— BD=14x4%2 (l4x71) ft their 7 | M1 Alft
=60 (m) only Al 7 14
U Ndlternative for (a) e
— u_ =wucost=0.8u. T u, =usinf =0.6u
v =0.36u" +2x9.8x15=0.36u" +294
24.5" =1} +v2 = 0.64u° . +0.36u" +294 MI ALAI
u’ =30625 = wu=175 * cso | Al 4
Alternative for (b) — wu, =wucos@=175x08=14 Bl
T ] =u’sin® 6+2x9.8x15=404.25
5 404 .25
= ar ' ~ 55° 52°
W = arctan ” 5 accept 55.2 MI Al 3
. gsec’d ,
Alternative for (¢) Use of v = xtanf — 7% M1
2u
a5=3y . & B BI.Al
4 2x17.5° 16
x* —30x-1800=0 o.. Al
Factors or quadratic formula M1 Alft
BD =60 (m) Al
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Question 6
Question Scheme Marks
Number
(a) 0 = (35sin a)* —2gh M1 Al
h= 40m Al (3)
®) |[x=168 = 168 =35cosa.t (=t=8s) M1 Al
. 1 . ,
Atr=8. _\'=353maxt—;gt' (= 288-%g8 = -896 m) M1 Al
Hence heightof 4 = 89.6 mor 90 m DMI Al
(©) ©)
Vo = 1/2.m.35% + mg.89.6
M1 Al
Al
= v =5460r55ms™!
3
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M1 Use of v* =u” +2as . or possibly a 2 stage method using v=u +at and
1 .,

s=ut+—at”
2

Al Correct expression. Altematives need a complete method leading to an equation
in h only.
Al 40(m) No more than 2sf due to use of g.

M1 Useofx = ucos .t tofind ¢
Al 168 =35xtheir cosaxt

M1 Useof s=ut+ %arl to find vertical distance for their 7. (AB or top to B)

. 1 .
Al y=35smaxt -;gt2 (u,t consistent)

DM1 This mark dependent of the previous 2 M marks. Complete method for AB.
Eliminate t and solve for s.

Al cso.

(NB some candidates will make heavy weather of this, working from A to max
height (40m) and then down again to B (129.6m))

gx’sec’a
2u°
M1 formula used (condone sign error)
Al x.u substituted correctly
M1 o terms substituted correctly.
Al fully correct formula
M1, Al as above

OR: Usmng y=xtana —

M1 Conservation of energy: change in KE = change in GPE. All terms present.
One side correct (follow their h).
(will probably work A to B. but could work top to B).
Al Correct expression (follow their h)
Al 546 or 55 (m/s)
OR: M1 horizontal and vertical components found and combined using Pythagoras
V= 21
vy =28-9.8x8 (-50.4)
Al vxand vy expressions correct (as above). Follow their /4,7.
Al 5460155

NB Penalty for inappropriate rounding after use of g only applies once per question.
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Question 7
Question Scheme erte
Number
(a) —  30=2ut Bl
T  —475=5ut—49¢ M1 Al
—475=75-49¢ eliminating u or¢t | DM1
75+47.5
' =——(=25) DM1
49
Al
t=5 %k cso
)
(b) 30=2ut = 30=10u =u=3 I(\;I)l Al
() T y=5u—-98t=-34 M1 requires both | M1 A1
N X=2u=6 xand y |Al
v =6 +(-34) DM1
- Al
va~345 (ms™ accept 35
(ms™) p 5
[13]
Alternative to (c)
5
Imvi—imv’ =mxgx475 with v =6"+15" =261 M1 A(2,1,0)
vz =261+2x9.8x47.5 (=1192) DM1
vy 345 (mS'l) accept 35 ‘é;

BEWARE : Watch out for incorrect use of v? =u* + 2as
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Question 8
%‘:::l:::: Scheme Marks
(a) (V) u, =25sin30° (=12.5) Bl
12=12.5¢t+4.9¢ —1 each error M1 A2, 1.0
Leadingto r=0.743 . 0.74 Al (3)
(2543 )
) (—) u, =25c0s30° | = ~21.65 Bl
\ 2 /
OB =25c0s30°xt (~16.094 58) ft their (a) MI1 Alft
TB=1.1(m) awrt 1.09 Al (4
15 243
(c) (—) 15=11_Y><t:>r=—(=£§0.693 or 0.69) MI1 Al
u, S
(V) v, =12.5+9.8¢ (~19.2896) M1
7 =u’+v,} (+840.840)
V29 (ms™). 29.0 M1 Al (5)
(14 marks)
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Question 9
Question
- Scheme Marks
(@) | Horizontal distance: 57.6 =p x 3 M1
p=192 Al
(2)
(b) | Use s =ut + % at” for vertical displacement. M1
1 2
—0.9=qXB—5gX3‘ Al
9g
-09=3¢ == =3g—-44.1
432
q= >3 =144 *AG* A1 cso
3)
(c) | initial speed,/p2 +14 .47 (with their p) M1
=576 = 24 (ms™) A1l cao
(2)
144 3 i :
(d) | tanx = 7(= Z) (with their p) B1
(1)
(e) | When the ball 1s 4 m above ground:
31 =ut+%at2used M1
3.1= 14.4!—%gt20.e (49t°-144t +31=0) Al
14.4 + /(14 47 — 4(4.9)(3.1) o
= M1
t 24.9) seen or implied
t= w= 0.023389... 0r2.70488... awrt0.23 and 2.7 A1
duration = 2.70488._.. — 0.23389... M1
=247 or 2.5 (seconds) Al
(6)
or6 (e) [ MIAIMI as above
14.4 £ 1466
s ———— Al
9.8
\/146.
Duration 2 x 5 : g oe. M1
=247 or 2.5 (seconds) Al
(6)
(f) | Eg. : Variable “g’. Air resistance, Speed of wind, Swing of ball,
. v B1
The ball 1s not a particle.
(1)
[15]
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Question 10
Question
Number Scheme Marks
(a) | = x=wucosat=10 M1A1
; [
T y=usmat——gt" =2 M1A1
10
=r=
ucosa
2=usinax = _E, ,100, M1
ucosa 2 wucos'a
50g .
=10tan o = ——=— (given answer) Al
ucosa
(6)
(b) 2
2=10X1-M M1A1
2u” x1
, 100 flOO 5
u'=—g.u= g=ll.l (msl) Al
8 8
L = mx9.8x2 +~mv?
Emu =mx9. x-+3m\ M1A1
v=01ms" A1
(6)
[12]
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Question 11
Question
R Scheme Marks
(@ x=ut B1
y = cut —4.9¢ M1 A1
g i o ¥k : K i
eliminating  and simplifying to give y=cx———7~ DM1 A1 (5)
®)@) B M1
u-
0=xc—2y = R=2 10 M1 A1
u- 49
(11) Whenx=5c, y=H M1
=52 -0¢) _ 55 M1 AT (6)
10
dy 9.8x x
kv GO E o ST N ) M1 A1
(C) dx uz a 5
When x =0, 2 B1
X
-1
P i 1 il DM1 A1
c
x=5(c+-) Al (6)
c
[17]
Alternative to 8(c) v 1 v
u u tane _———=— B1
> 0; cu ¢ u
F v > v= li — 1 M1 A1
e &
()
uch v=utat; ——=T7c-98¢ M1
= 7¢- C
< t= i(c + —l-) Al
98 c
x=ut="Tt ; x=5(c+l) A
c
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Question 12
Question T —— pra
Number
(@) | Vertical motion:  v? =u® +2as M1
(“0sla@) =2 xg x 12 Al
2Xx9 X12
‘ AR &
(sin@) —
0=2254=22'5° (accept 23) Al (3)
(B) | Vert motion P> R: s=ut+Lar
-36 = 40sln6t —%t’ M1
%t‘ -405inft —36=0 A1 Al
- 405in22.54 +vV{20sin 22548 - £ X 4.9 X 36
7 938
f=4.694... Al
Horizontal P to R: § = 40cosft mi
=173 m (or 170 m) Al (6)
(¢) | Using Energy:
imv’—%m x40 =mxg X 36 M1 AT
v =2(9.8x36+1x40%)
v=48.0.....
v=48ms” (accept 48.0) Al (3)
[12]
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Question 13
@] . 1 . M1
Using s =ut + Eaf“ Method must be
clear
r=(3r)i+(10+5r-4.9¢"); Answer given AT Al
3)
(b) j component =0: 10+ 5¢—4.9¢ M1
. 5+25+196 _5++/221 o
quadratic formula: 7= =
9.8 98
T'=203(s).2.0(s) positive solution only. Al
3)
(¢) | Differentiating the position vector (or working from first principles) M1
v=3i+(5-980j (ms?) A1
(2)
(d) | At B the j component of the velocity is the negative of the i component: 5 | M1
-98t=-3, 8=98t¢, Al
(2)
t=0.82
o) | 313 spced= 3 27 =18 =498y i
(2)
[12]
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Question 14
%?3::1;:? Scheme Marks
(a)
Horiz: x=ucosat Bl
Vert: y=usina't—%gr2 Ml
p 1 x?
y=usinax —— DM1
ucosa 2 u cosTa
2
y=xtana—# *k Al
2u cos" a
(C)
6 lean —rehasee. . M1 Al
2x7 cos 45
g 9.8;\"
74
L LR M1
5
X' —5x-35=0
5+/25+4x35
x= ~ Ml
x=8.92 or 8.9 Al
3
: . 8.922
(c) Time to travel 8.922 m horizontally = =1.802..s Ml
7cos 45
8.922
v= M1 Al ft
1.402
=6.36 or 64 (ms™) Al
(4)
13
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