Question

Number Scheme Notes Marks
2(a) 3 dy Br o .
y=(1- 3x) +e¥ = a =-3A4(1- 3x) +Be™| Correct first derivative. Accept unsimplified B1
2
d 2 —94(A4-1)(1-3x)"" + B>
d’y 4-3 . 4-3 c
o = 274(4=1)(4-2)(1-3x) +B%e™ oreg,-27(4 =347 +24)(1-3x) 4 Bl |
d3y A-3 Al
o g(A4)(1-3x)" " +h(B)e”
Al: Fully correct third derivative. Could be unsimplified. Condone poor bracketing
unless further work confirms error. If g(4) is only seen expanded then it must be correct
3
(b) Substitutes x = 0 into their first derivative
f'(0)=-34+B=0 and sets = 0 and achieves a linear equation M1
in4 and B
f"(O) = 9A(A—1)+B2 =0
= 94> —94+(34)' =0 or Substitutes x = 0 into their second
derivative, sets = 0 and obtains a quadratic dM1
N 9(3)(_ _ 1) LB =0 equation in 4 (or B) only
184°-94=0= 94(24-1)=0=>A4=... Solves for 4 and B. No working is required
2B B 5 B B but must get real values and neither canbe 0 | ddM1
or2B°-3B=0=B(2B-3)=0=B=.. unless the zero solution is additional
P 1 B 3 Both correct values. Accept equivalent Al
2° 2 fractions/decimals. Ignore extra zero solution
Allow all marks in (b) even if full marks were not obtained in (a) “
c 3 _
© ic =-274(A-1)(4-2)(1-3x)"" + Be™
d*y 1)1 1 3\ ( 27)
X =72 et =2 ]+ 2] = |22
(dflo (2J(2 ](2 j (2) 4 M1
Substitutes their 4 and their B and x = 0 into their 3™ derivative and obtains a value.
A and B must be non-zero and must have come from simultaneous equations (one linear,
one quadratic). If k= ... they must have divided by 6
27
k=—2l:6=
4 dMm1
Divides their value by 6 or 3! to find a value for k. These two M marks are likely to scored at the
same time. Ifjust a value is given without a substitution attempt it must be consistent.
e 2 Correct value for k. This fraction or —15 Al
8 This mark requires a fully correct solution.
3
Total 10

Alternative for (b) & (c) by series expansions:

2 3
y=(1-30)" ver =1-3aes A gy AN gy (BL B
=2+k’ +..=>-34+B=0 (MI)
94(4-1) B

S+ =02 947944947 =0 (aMl)
24 A= A(24-1)=0= A=1, B= % (ddM1A1)

2
k=2 a(a-)(a-2)+ 2 () = j( %( j [ ) — =7 (a1




