Further Pure Mathematics 2 Practice Paper 4 — mark schemes

Origin of questions:

P6 June 2005, Qn 4
(a)

4 Circle M1

Correct circle. Al {2)
> {centre (0, 3), radius 3)
(b) Drawing correct half-line passing as shown B1
Find either x or y coord of A. M1A1
32 W2

= By Al (4)

[Algebraic approach, i.e. using y = 3 — x and equation of circle
will only gain M1A1, unless the second sclution is ruled out,
when B1 can be given by implication, and final A1, if correct]

© 2-31=3 > {22 _3i|=3 M1
(12

= |2i-3iw|=3 A1
o]

= |o-%|=|o] M1A1

Line with equation u=1:  {x=1}) A1 (5)




P6 June 2002, Qn 5

Question

Number Scheme Marks
1 0 4Y) 2 6 2
5, (@ ||0 5 4|-2|=|-6|=3-2]|, ..eigenvalueis3
4 4 301 3 1 MIAL Al (3)
-8 0 4
(b) | Either |0 -4 4 |=-8(24-16)+4(16)=-64+64=0 M1 Al 2)
4 4 -6
1-4 0 4
or| 0 5-4 4 |=0 =
Alt(b) 4 4 3-2
A-DGE-1HB-A1)-16(1—1)—-16(5-1)=0
= B-2)A1-9)(A+3)=0 = Aisan eigenvalue Ml Al
X
y |eigenvector = x +4z=9x,5y+4z=9y,4x +4y +3z+ 9z
. M1
At least two of these equations
Attempt to solve  z=2x,z=y,2x+2y=3z Al
1
w2 Al 3
2
2 12
3 3 3
. . 2 2 1 :
Make e.vectors unit to obtain P=| —-— — — |columns in
(©) 3.3 3 M1, Alft
12 2
3 3
any order
3 00
D=|0 9 0 |, where 43=-3, P and D consistent M1, Al, Bl
0 0 4, 5)
(13 marks)




3.

Further Maths Syllabus B, June 1981, Paper 2 Qn 8
Proof
Pearson FP2 textbook, p62, Qn 14

14 a 3x9%x11)=3x3=9:3x9x11=11x11=9
b Cayley table is

x| 1 3 9 11

171 3 9 11
313 9 11 1
919 11 1 3

11711 1 3 9

Closure: All entries in the table are in M.
Identity: The row and column corresponding to 1
are the same as the column and row headings, so 1
is the identity.
Inverses: 1-'=1,3'=11,91'=9
Associativity: By part a
So (M, x) is a group.

¢c 3'=3,32=9,3*=11, 3* =1, so M is a cyclic group
with generator 3. 11 is also a generator of (M, x).



P5 June 2003, Qn 7

Question

Number Scheme Marks
1 1
I, = [x”ex]O —nj x" e dx=e—nl,_i *)
7. (@) 0 M1 Al 2)
SO
__n—x] 1n—l—x
®) | o= [ xre ]+ n xre dx Ml Al
ey Al 3)
(o) | o= —'+2J;
Ji= <1+
M1
J2 and Jy
1
= ¢+ Ie"‘ dx
0
= el+(l-e) (=1-2¢") Al
b= el t2(l-2e)=2- 2 *) Al 3)
e
1 1 ex +e—x
(d) | [x" coshxdx= J.x( . de= LL+dy (% Bl (1)
0 0
(e) | h=e-2L=e—-2(e—I)=2l—e¢
1
=2[e"dr—e=2[c-1]-¢ (=¢-2) Ml Al
0
Lh+d)=Lte-2+2-2)=Le-2) MIAL  (4)
(& (&
(13 marks)




6. PS June 2004, Qn 4

ﬁ=sinht—1 d—y=sinht+1

dt dt
2 2
—=cosh? 2/=c0sht
dt dt
Use
|G+ [(sinh¢—1)* +(sinh ¢ +1)*]
Xp—yi | sinhtcoshs—cosht—sinhzcoshz—cosht

(=(-)~/2 cosh® £)

When t =1In3, cosht=5/3 (orsinht=4/3)

Lp=(N2xZ

MI Al

MI Al

M1, Al

MI1A1

Al
(€)]

7.  Pearson FP2 textbook, p145, Qn 15

15 a u,=7,u,=29,u;, =133, u, = 641
b Basis: u, =5 + 2 = 7; Assumption: u, = 5k + 2k

Induction: u;,,; = 5(5* + 25) — 3(2%) = 5% + 2k*!

So if the closed form is valid for n = k, it is valid for
n==k+1.

Conclusion: u, = 5" + 2" for all n € 7*.

8.  Pearson FP2 textbook, p40, Qn 29

29 a (4) _n b 2

C

3~ n-3)3!
Z(?) = i(Number of subsets of S with r elements)
r=0 r=0
= total number of subsets of S
= 2n




