Question Answer Marks | AO | Guidance
7 (@ | DR
8t 1 9 M1* 1.1 | Setting equation for a equal to zero and | This mark can be implied

74442 T2 0=2(8)—(7+4t) =0 removing t? correctly from the by a correct 3TQ in t
denominator e.g. 8t—3(7+4t) =0 to
obtain the equivalent of a 3TQ in t only

42 _16t $7=0=(2A-D2-T7)=0 Mldep* | 1.1 porrect method for solving their 3TQ Must see the method —
int the correct answers do
If factorising: not imply this mark
at? +bt +¢ = (Mt+n)(pt+q)where | therefore
a=mpand one of mg+np=b or A —16t+7=0
C=nNq so note that =t=05and 3.5

scores M1 MO B1

42 16t +7 = (t—0.5)(t—3.5)is M0
bute.g. (—2t+7)(2t—1)is M1 bod
If using the formula: As a minimum must see
must apply the correct formula for their | 16 4+ 144
three-term quadratic in t (no errors) (if correct) — g
If completing the square:
The M mark is not awarded until
correctly getting to the stage
t—2= i\/% for their 3TQ in t (must
include = so implying two roots) with
no errors (so consistent with applying
the formula correctly)

t=05o0rt=35 Bl 1.1 | This mark is not dependent on the So M1 MOBL1is

previous M mark(s)

common or MO MO B1 if
no working seen
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Question Answer Marks | AO | Guidance
7 (b) | dv [ 8t 1] B1* 3.1b | Stating the correct differential equation | Possibly implied by
— =V = .
dt 279 correct separation of
[ variables
Inv= Bldep* | 1.1 | Correctlhs Condone lack of +c for
Bldep* | 1.1 | Correct rhs —not multiplied by v or 5 both B marks
2y_1
In(7 +4t%) - §t(+c) (or any other constant)
t=0,v=175=c=1In175—In7 M1* 3.1a | Uses correct ir_1itia| conditions to find ¢ | \with non-zero values Ofki
from an equation of the form - accept any equivalent
k Inv=k,In(7+4t*) +kt+c (note | form e.g.
that e.g. + ¢ may appear on the lhs) v=A(7 _|_4t2)efo-5t and
then use initial conditions
to find A (if correct then
A=25)
| | 2 17 5 M1ldep* | 2.1 | Uses t=T, v=5toobtainan Condone use of t for T
5=In(7 +47%)=5T +In)\3 equation in T only — dependent on throughout the
previous M mark remainder of the
question
1 5(7 4+ 4T 2) 74472 Al 2.2a | AG so at least one step of intermediate | Condone
sT=In|————=|=T=2In working from substitution of t = T and 7 4 4T?2
2 2x5 2 _ _ +
v=>5 T =2In 5

[6]




Question Answer Marks | AO | Guidance
7 (©) 7 Jr4-|-r]2 Bl 1.1 | Uses given result and given starting
Thn =2 value to obtain correct T, and T, (so
T _11.95 the first two iterations after the initial
0— = value of 11.25) to at least 4 sf (rot) —

T =11.09523175... but all stated values in these two terms

T, =11.04058716... must be correct

T, =11.02111643...

T, =11.01415608...

T; =11.011665...

T=11.01 Bl 1.1 | Must be stated to 4 sf only — not Must be clear that T is
dependent on the first B mark —can | 11.01 (and not the final
be awarded if either of T, and/or T, term showninthe
. ¢ that the iterati iterative process) — this
Incorrec (assutmde i al f €l e:? Ve h mark can be awarded
pro«(:jt_a(sjs tcorre_(t:_e hse oras IIF') INE | from using alternative
ca? idate writing down an earlier iterative methods e.g.
value) Newton-Raphson

[2]
7 (d) | 11.01-3.5=7.51(s) Bl 2.2a |awrt 7.51 No follow through from

incorrect earlier values
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