©

Variable Acceleration

Variable Acceleration - Edexcel Past Exam Questions MARK SCHEME

Question 1: June 06 Q1

1.

a=5-2t >v=5-7+6
v=0>7F -5%-6=0
(r—6)t+ 1) =0

indep M1

M1 Al Al

I=26s
(6)
Question 2: June 07 Q8
Question Scheme Marks
Number
(a) 0<t<4:  a=8-3t M1
a=0=>t=8/3s DMI
N3 %
— 3§_§1(§] - 3—'(m/s) DM1 Al
3 2\3) 3
second M1 dependent on the first. and third dependent on the second. @)
(b) s =4f - £2 M1
t=4:5=64-642 =32m M1 A1l
3
(c) t=4 v=0 =2t =8s B1 (1)
(d) Either
t>4 s= 16— (+0) M1
t=4,5=32 - C =-16 = s = 16t—£-16 M1 Al
=10 - s= 4m M1 Al
But direction changed, so: t=8.5=48 M1
Hence total dist travelled = 48 +4=52m DM1 Al
®
Or (probably accompanied by a sketch?)
S _
t=4 v=8, t=8 v=0, so area under line = 5x(8—4)x8 MIA1AL
t=8 v=0. t=10 v=-4. so area above line = %x (10-8)x4 Mi1A1A1
. total distance =32(fromb) +16 +4=52m MiA1

@)




Variable Acceleration

Or Ml Alfort=4 ﬂ =—2 . =constant

dt
t=4. v=8:; =8, v=0; =10, v—=4
] » 2 .
Mil. Al s="+‘t=37“r,=16 working fort=4tot=8
M1 Al S=u+v -4

= t=-—;—t,=—4 working fort=8tot=10

Mi1. Al total = 32+14+4, =52

M1 Differentiate to obtain acceleration
DM1 set acceleration. = 0 and solve fort
DM1 use their t to find the value of v

A1l 32/3. 10.70ro better

OR using trial an improvement:
M1 Iterative method that goes beyond nteger values
M1 Establish maximum occurs for t in an interval no bigger than 2.5<t<3.5
M1 Establish maximum occurs for t in an interval no bigger than 2.6<t=2.8
Al

Or M1 Find/state the coordinates of both poimnts where the curve cuts the x axis.
DM1 Find the midpoint of these two values.

MI1A1 as above.
Or M1 Convincing attempt to complete the square:
: 32 3,8, 3 64
DM1 substantially correct 8t—=—(—) +—x—
2 2 3 2: 9

DM1 Max value = constant term
Al1CSO

M1 Integrate the correct expression

DM1 Substitute t =4 to find distance (s=0 when t=0 - condone omission / ignoring
of constant of integration)

Al 32(m) only

Bl t=8(s) only

M1 Integrate 16-2t

M1 Use =4, s= their value from (b) to find the value of the constant of integration.
or 32 + integral with a lower limit of 4 (in which case you probably see these

two marks
occurring with the next two. First Al will be for 4 correctly substituted.)

Al s = 16t —# — 16 or equivalent

M1 substitute t= 10

Al 44

M1 Substitute t =8 (their value from (c))

DM1 Calculate total distance (M mark dependent on the previous M mark.)

Al 52 (m)




OR the candidate who recognizes v = 16 — 2t as a straight line can divide the shape
into two triangles:
M1 distance for t =4 to t = candidates’s 8 = ¥ x change in time x change 1n
speed.

Al 84
Al 8-0

M1 distance for t = their 8 to t = 10 =2 x change 1 time x change in speed.

A110-8
Al0-(-4)

M1 Total distance = their (b) plus the two triangles (=32 + 16 + 4).

Al 52(m)

NB: This order on epen gnd (the A’s and M’s will not match up.)

Variable Acceleration

Question 3: Jan 09 Q4

(@)

(b)

v =10t — 2¢2, s=J'vdr

3
=52 -2 4o
3
t-6= s-180-144-36 (m)

-432t7 .\ 432
s= [vat - == (-K) = Z (k)

t=6.s="36" ﬁ36=%+K

=>K==306

Att=10,s=41—::)2—36=:l._2(m)

M1
Al

A
3)

M1*

Al
d*m1
Al

(5)
(8]




Question 4: June 09 Q2

Variable Acceleration

%‘:;:E;’:‘ Scheme Marks
(@ | dv il M1
dr B
§—2t=0 .
Max v=8x4-4"=16(ms") M1A1
(4)
(®) J'Sr-tzdr=4r: —-i—r3(+c,) MIAT
(r=0. displacement = 0 = ¢=0)
B
4T ——3—T =0 DM1
> T
T'(4——“=0:T=0.12 DM1
Al
T=12 (seconds) (5)
[9]
Question 5: Jan 10 Q1
%lllﬁ;gg:l Scheme Marks
d
5" =61—4 M1 A1
6t-4=0=>r=1% M1 At
s=j3r’—4t+3dr=t’—212+3t(+c) M1 A1
t=%=5=—23+42 so distance is 3 m M1 A1
[8]




Question 6: June 10 Q1

Variable Acceleration

%‘:ﬁ:ﬂ:‘ Scheme Marks
—e IS
91 =3r+5
dr
v=[(3r+5)d M1
v=3r'+5t (+c¢) =
=0 v=2 = ¢=2 B1
v=21"+5t+2
t=T 6=31T"+5T+2 DM1*
12=3T7+10T +4
3T’ +10T-8=0
(37 -2)(T+4)=0 M1
T=} (T=—4)
~T=% (or0.67) Al
[6]
Question 7: Jan 11 Q3
@) | a=4r-12¢
Convincing attempt to integrate M1
v=r*—61'(+c) Al
Use initial condition to get v=1" — 61 +8(ms'l ) Al
3)
(b) | Convincing attempt to integrate M1
£ 5 Atft
5= ?—Zt +8t(+0) Integral of their v
(2)
(c) | Set their v=0 M1
Solve a quadratic in £ DM1
(> -2)(F* —4)=0=> atrest when r=+/2, =2 Al
(3)
[8]




Question 8: June 11 Q6

Variable Acceleration

%ﬁ:&‘: Scheme Marks
(a)
—>> (1-4)
P m
|
o
ﬁ=r—-'t
1::3
v=—t"—4t(+c) MI Al
t=0 v=6 =c¢=6 Ml
'.v=l)r2-4r+6 Al
)
(b) v=0 0=¢-8r+12 M1
(r=6)(t=2)=0 DM1
1=06 t=2 Al
(3)
3
©) -=%—2t3+6t+k M1 Al fi
3
xs—x:=g—2x62+62+k DM1
)3
-['—-2x22+6x2+k
6
gl
3
: o .1
.. Distance 15 5;111 Al
4)
11




