Further Pure Mathematics 2 Practice Paper 3 — mark schemes and answers

Origin of questions:

P4 June 2005, Qn 2
. — -
2. {a) 1 — 3115 a root B1
(z-1-31)(z-1431)(z+a)=(" 2:+10)(z + )
=2 +62+20
M1 any complete method | M1 A1 3

] lhr=20= =2 =-2 isar1o0l

" _
y) - Position of points only in correct
\!\l quadrants and nepative x-as | Bl f !
C
Fult
{l:} mﬂ:;:l, mm:-.':—l H::‘LDJ HI
M, =—1 = ftriangle is right-angled TAL 2
J: Alternatives
] AB* + AC? = 18+18=36= B("
| Result follows by (converse of) Pythagoras, or any complete method. | M1 Al




2. P6 June 2005,Qn 7

7 (a) Det=—12 -2(2k-8)+16=20-4k (Y AG M1A1 (2)
-4 8-2k 4
M1A3
(b) Cofactors 8 -2k 3k-16 2 [A1 each error]
4 2 —4
8 -2k 4 J
At = 82k 3k-16 2 MIATN (6)
20 - 4k
—4
3 2 4
(c) Setting |2 0 2| 2 M1
4 2 3
A=
At (2
3 2 4\x x
{d) Forming equations in x, y and z: 2 0 2)|y|=8y
4 2 3}z z M1
“dx+2y+4z=0, 2x+27=8y, 4x+2y-52z=0 A
Establishing ratio x:y:z : [x=2y, x=7]
9 M1
Eigenvector (k)] 1
2 Al ()
(4]
3. P6 June 2003, Qn 2
2. f{1)=3x7-1=20; divisible by 4 Bl
flk+1)=2k+3)7*1 -1 Bl
Showing that f{k+ 1) =f(k) + 4m or equivalent Ml Al
eg. fk+D-fH= 2k+3)7" -1 —{Qk+1)7*-1}
= (12k+20)7%=4 3k +5)7¢
If true for n=~f, thentrue forn =k + 1 Ml
Conclusion , with no wrong working seen. Al (6]




4.  Pearson FP2 textbook, p82, Qn 9

9 a C(losure: For every n, m € Z, n + m is congruent to

C

one of 0, 1, 2, 3, 4, 5 (mod 6), so S is closed.
Identity: 0+ g=9g =g+ 0 for all g € G, so O is the
identity.

Inverse: 0 and 3 are self-inverse; 1! =5,21=4
Associativity: (a +b) + c=ga+b+c=,a + (b + ¢)
So (S, +¢) forms a group.

All elements can be written in the form 1* and 5’ for
some k, [ € Z, so the group is cyclic with generators
1 and 5.

4 1 6, so by Lagrange’s theorem, S cannot contain a
subgroup of order 4.

d {0.2.4}



PS June 2002, Qn 4

Question Scheme Marks
Number
4. (a) J.x" cosxdx = x" sinx—njx”‘1 sin x dx M1, Al
= . —[nx"" cosx + In(n —1x"?cosxdx] | M1
Using limits 7, = [Zjn —n(n—1I (%)
"2 "2 M1, Al (5)
()
: :
(b) I, = Icosxdx: {sm x} =1 at any stage Bl
0 0
T 6
Iﬁz(—j -301, M1
2
7\ 7\
(2] (=) -,
2 2
Py 7Y 7Y\
=|—| =30 = | +360 —| —720/, M1
2 2 2
7\ 7Y 7Y\
Hence I :(—j - 30(—j + 360(—} =720
2 2 2 Al 4)
cao
(9 marks)




6.

P5 June 2002, Qn 8

8.  (a)

(b)

(c)

(d)

:4ﬁjx/l+xdx (%)

0

S-anf T[22

Q)

(0)

87 (e _
Sy

[SEICYEE
{5t

x+1

dx

1
Using symmetry, s= ZJ
0 X

x=sinh’ @, E:ZSinh6’cosht9

do
s 12

1=2] 230 5 inh o cosh 6 4
sinh” @

=4jcosh29 do
:2I(1+cosh2¢9) do

=26 + sinh 26
Limits are 0 and arsinhl (=In(1+ J2)

arsinhl
s = [29 + 2sinh @1 + sinh*’ ] 0

=2arsinh 1 + 2+/1+1°
—oV2+m+42] ()

or any exact equivalent

(%)

oc

MI, Al

MI1

Al “)

MI, Al

Al 3)

Ml

Al

Al 3)

B1

MI1

Al

MI1

Al

MI, A1  (6)
(16 marks)




7.  Pearson FP2 textbook, p149, Qn 21

21 a Sn+2=Sn+l+Sn' Sl=1752=2
b Sn _ é((l + Vl,g)ml ) (1 _ V‘_,g)ml)
V5 2 2

8.  Pearson FP2 textbook, p186, Qn 19

19 a 2°+242-112+6=0

b A’+2A2-11A+61=0= A%+ 2A2-11A =-61
= A%+ 2A - 111 = -6A"!

6 -6 -2
c Al=¢-3 6 3

3 0 -1



