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Kinematics with Constant Acceleration (SUVAT) (Sheet 2) Mark Scheme

Q1.
Question Scheme Marks
Number
(aj T () = L oy 22 .
27 = nald = a==58 M1 Al (2)
(b) v = 3= 1
6x3=18ms M1 Al £t.
(2)
(€ Fromr=3tor=35 5=18x2-%x08x2
ML AT £t
Totalht. = s+27 = 434m_ 43m ML AL (&4
]
Q2.
Question Scheme Marks | AOs
@ | 147=-147+98T or 0=147T —éxg_grz or
13 M1 34
0=147-98x| =T | oe
Y 2 r)
=3 Al 1.1b
(2)
147+0 441
(b) sl=g><1_5 (11.025 or —) Ml | LIb
2 40
1 3 245
5, =1x98x25  (30.625 or 222)
-2 8
1 2 98
OR .53_14_?><1+E><9_8<1 (19.6 or ?) M1 11b
OR —s, =147 ><4—% <98x4% (- 19.6) (allow omission of — on
LHS)
Total distance = §; +5, OR 25, +5, M1 21
=41 Tmor42m Al L1b
4)
() e.g. Take account of the dimensions of the stone (e.g. allow for spin). B1 3 5¢
do not model the stone as a particle, use a more accurate value for g o
(1)
(7 marks)
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Q3.
%l:ﬁtt:eﬂp Scheme Marks
(a) | 6.45=1—-98x0.75 M1 A1
09=y ** Al
(3)
(b) 0=081-2x98xs M1
s=0.041 or 0.0413 Al
(2)
(c) h=—09%x075+49x0.75" M1 A1
h=21 or 2.08 Al
(3)
[8]
Q4.
%ﬁ?ﬁggp Scheme Marks
(a) 0% =’ — 2x9.8x40 M1 Al
u=28ms’ ** GIVEN ANSWER Al
(3)
(b) 33.6=28r—29.8¢° M1 Al
4.97° —281+33.6=0
28 + /287 — 4x4.9x33.6
IT=
9.8 M1
=4s o0or (1.7s0r1.71 %) Al Al
(5)
8
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Question
Number

Scheme

Marks

(a)

240=1(u+34)10

M1 Al

u=14

Al

(3)

(b)

34=14+10a

= a=2

M1 Al

120 =14t +4x2x1’

M1 Al

t*+14r-120=0

Solving. 1=-20 or 6

DM

1=6

Al

OR

—_— a=2

34=14+10a

M1 Al

V=147 4+2x2x120 =>v=26

AND 26=14+21

Ml Al

1=6

DMI Al

(6)

[9]

Notes for Question

Q (a)

First M1 for a complete method to produce an equation in  only.

First Al for a correct equation. ( w —48u+476=0 oe is possible).
Second Al for u = 14,

Q (b)

EITHER

First M1 for an equation in @ only. (MO if v= 34 when s =120 1s used)
First Al for a = 2. (This may have been found in part (a))

Second M1 for a 3-term quadratic equation in f only, allow sign errors
(must have found a value of a. (MO if v = 34 when 5 =120 1s used)
Second Al for a correct equaton.

Third M1 dependent on previous M1 for solving for 2.

Third Al forr=6

OR

First M1 for an equation in @ only.

First Al for @a = 2. (This may have been found in part (a))

Second M1 for a complete method to obtain an equation in 7 only. allow
sign errors. (must have found a value of a)

Second Al for a correct equaton.

Third M1 dependent on previous M1 for solving for 2.

Third Al forr=6

\o

/

Subscribe To The Ultimate $tudy Tool For A-Level
Maths At ALevelMathsRevision.com/UST



Need more help with this topic? Go to ALevelMathsRevision.com for video tutorials and more!

]3]
BE

Q6.
Question
Pl Scheme Marks
(a) v=u+at(H=0=u —g{;‘] M1 M(A)1
u=17% % Al
(3)
(b) v =u? 4+ 2as(T)=> 07 =175 - 2gs M1
s=156 (m) or 16 (m) Al
(2)
(e) s=ut+ia*(M=>66=175t-1g’ M1
49/ -175t+66=0 Al
+4f Sy,
r 1754y (175% -129 36) 1754133 —
98 98
t=3.142_(22/7) or 0428...(3/T) Al
T=t,—t =271 27) LS. 400
OR
v=u'+2as(My=>+"=175" - 2gx66
y=1133
v=u+ar(T)y=>+133=175—-gt M1A1
175133 DM1
25 Al
= 3.14.(22/7) or 0.428_(3/7)
T=314.-0428. . =2710r27 DM1 Al (6)
OR
V=i +2as(T)=>1* =175 -2gx66 or 0°=u’—2gx(15.625-6.6)
v=133 u =133
v=u+at(T)=>0=133—gt M1 Al
,_133
F DM1 Al
r=2x 2227027 DM1 Al  (6)
2
11
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Q7.
Question Scheme Marks
Number
@ i
s=vi—iat’
o M1 A2
40=10 x 5 —1as"
a=08 Al 4
(b)
Findingu(=6) M1
s=ut+lat® (Ao M)
Y M1
20 =066+ 1080° Al
154 2254 200 DM1
2
2.8 or 2.81 or betler Al ()
Alternative :
Finding v ( = V68) :ﬂ
5 vf—%m‘“ (A to M) Al
20 =+/68 — L0.8¢"
J68 +68—32 DM1
T Al (5)
2.8 or 281 or betla
Alternative : . M2
s=vf ~lat’ (MioB) Al
— 1 1
200=10¢ — 108y DMI1
. 10 +-100-32
1
0.8 Al (5)
=2.192
t=5-1 =28 or 281 orbetier 9
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Q8.
%:ﬁ;:;gf Scheme Marks
i MI1AIL
a Max ht v=0. v=u-gr=T=—
@ g . .
1 ., wouwt ou & e ;
Maxht H =ut+—at =———=— * Given answer® MI1A1
(b) 2 g 2g 2g 2
Oruse of v° =u” +2as
5 1
(c) —3><L=uf——g?“ e
2g 2
-3’ = Eugr—g]f:
- i n [, 2 2
g —2ugi-3u’ =0, gr= XA AL DM1 Al
3
f=2 3 Al
E (4)
| [
(c) alt —4H = —?gf' M1
_ 8H 8u’
Total time = T + ,—=T+ = DMIA]1
g 2g
Al
=T +2T =3T
€))
[8]
Notes for Question
Question

In this question, condone sign errors in a suvar equation for the M mark, but a missing term 1s M0 or
an incorrect term 1s MO. An incorrect suvar formula 1s MO

Allow use of symmetry of motion.

eg n(a), using v=u + at, either 0 =u—gT or u=0+gT

Question (a)

M1 for use of suvat to obtain an equation m T, ¥ and g only.

A1l for T=u/g correctly obtained.

Question (b)

M1 for use of suvat to obtain an equation mn A, 1 and g only.

Al forH= u".-"Zg correctly obtained (given answer)

Question (¢) Waich out for t /' T confusion (N.B. if onlv T"s used, MODM®O)

First M1 for a complete method to find the fofal time in terms of u, g, Hor T-

etther: 3H=-utr+ % gf:

or 4H=%gf andt+T

or: Vi=u +6gH andv=-u+gr with v eliminated

Second M1, dependent on first M1, for producing an expression, i terms of u, g, H or T, for the
total time, by solving a quadratic

First Al for any correct expression for the total time i terms of u, g, Hor T.

Second Al for 37 cso
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Q9.

Question

Nimhee Scheme Marks

(a)

Use of s=ul+%ar: M1

1 ,
=2t +—gt" (+or-50) Al

) L
20t ——gt” (+ or—50) Al

S0= —2T+=gT? +20T —~ gT* =18T MI

50 Al
T=—=2.7717....= 2.8 or better
18

(b) ‘h=30‘xT—-.l.9v,T'=1?.'4....§17.7 (18to 2s.1) MIAL
(use of 2.8 gives 17.584)
(2)

[7]

Dotes on Question

First M1 for use of s = ut + 1/2ar" (or use of 2 suvat formulac AND
climinating v, to give an equation in s and 7). N.B. MO if they use s = 50 or
u=0orv=20)

First Al with u = 2 and a = -g or -9.8 to obtain a distance. possibly with 50
added or subtracted. (2 and 4.9 must have opposite signs)

Second Al with u =20 and a =-g or -9.8 to obtain a distance. possibly
with 50 added or subtracted. (2 and 4.9 must have opposite signs)

Second M1 dependent on first M1 for a correct equation obtained correctly
in T only.

Third A1 for 25/9 oc. 2.8 or better

First M1 for substituting their T value (allow —ve changed to +ve but A

Q (b) | mark 1s then unavailable) into an appropnate equation

First Al for 17.7 or 18 (m). (A0 if they then add 50)

Q (a)
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