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Advanced Mathematics
Support Programme®

Edexcel A Level FM Revision Questions: Solutions

Sequences, series; induction; roots of equations (real)

Question 1

For the recurrence relation  u,,; = u, + 2" ------ (A) with u; =5
Prove true forn=1 u; =5 u, = 2" +1=5 check
Assume statement is trueforn=k = wu, = 21 +1 - (B)

Prove that the statementis trueforn=k +1

We need to prove the statement = wu,,; = 2¥*2 + 1 ----- ©

Consider LHS 44 Upsr = U + 2FH1 from (A)

Uppq = 28F1 +1 4 2k+1 using (B)

Upsqr = 2% 2K 41 = Uppp = 20 x 2k 41

Uppr = 22+ 1 which is statement C as required ... thus
proved.
Question 2 1+8+27+---+n3=in2(n+1)2
Prove statement true forn =1 LHS =1 RHS = %12(1 +1)?%=1
check

Assume statement true for n = k
1
1+8+27+-~-+k3=1k2(k+1)2 —-——(4)

Prove statement trueforn=k + 1

We need to show that
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1
1+8+27+---+k3+(k+1)3=Z(k+1)2(k+2)2 -——(B)

1
1+8+27++k3+(k+1)3= Zkz(k +1)2%2+ (k+1)3 from statement (A)

1
= Zk2(k + 1%+ (k+1)3

1
= Z(k + 1)2{k? + 4(k + 1)}
1
1+8+27+-+k3+(k+1)3= Z(k + 1)?(k + 2)? which is statement B thus proved

Question 3

Prove statement true forn =0
50 +2x 11°=3 check
Assume statement true for n = k

50+2 x11¥=3xP ———(A4)

Prove statement trueforn=k + 1

We need to show that 5%t +2 x 11%*1 is divisible by 3

5kt1 42 x 11%*1 =5 x 58 42 x 11%+1
=5 x (3xP—-2x11F)+2 x 11k from statement (A)
=5x 3xP—-10x11%¥ +2 x 11k+1
=5X3xP—-10x11%F+2 x 11 x 11*%
=5x 3xP+ 12x 11k
5K*1 42 x 11¥*1 =3 x (5 X P + 4 x 11¥) which is divisible by 3 so styatement proved.

Question 4
b
(@ a+p+y={-2}=3=—p > p= -3
Cc
aﬁ+ﬁy+ay={a} Saf+pytay=q

Now (@ + B +vy)? =a?+ B*+y*+ 2(aB + By + ay) = 9=4+29 = q=

N U1

(b) roots of 2x3 —5x?2 +ux + v =0 arew,10,—6w
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b 5 5 1
a+ﬁ+y={—a} = w+10w—6w=§ = 5w=§ =>w=§

Roots are % 5and — 3

B+ By + £ s e 545x—3+-x3=2 5 28
a ay = 1— - —_ — = — u=—
Yrar=1a 2 2 2
{d} ! X 5% -3 v 15
= J— = — - = = = =
By = 14 2 2 v
Question 5

The roots of the cubic equation x3 —4x? +8x+7 =0 are @, f and y.

Find the cubic equation whose roots are 2a + 1,28 + 1 and 2y + 1.

The new roots (y) are related to the old roots (x) by the transformationy = 2x + 1

Thus to transform x — y, we need to substitute into the equation for the old roots

_y-1
=
to give the equation of the new roots.
3 2
) —4() o)
(2 4(>5=) +8(>5—)+7=0
X8
1) () vee(5) e
8( 3 32 3 + 64 3 +56=0

y3—3y2+3y—1-8y2+16y—8+32y—32+56=10

y3—11y? +51y+15=0

Question 6

n

Zrz(?; —4r) = ln(n +1)(1 —2n?
2

T

=

n n n

Zr2(3—4r) = BZrz —4 Zr3
1 =1 =1

r=
n

1 1
Zrz(B —4r)=3 xgn(n +1)(@2n+1)—4 xznz(n+ 1)2

r=1
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n

1

Zr2(3 —4r) = En(n +1)(2n+1) —n?(n+1)>?
r=1
Z r2(3—4r) = %n(n +1D)[2n+ 1) - 2n(n + 1)]
r=1

c 1
Zr2(3 —4r) = En(n + 1)(1+2n—2n—2n?)
r=1

n

Zr2(3 —4r) = 1n(n + 1)(1 —2n?)
2

r=1
Question 7
VI ¢)
T r+2

r= r=1 r=1
—1<1+1+ +1+ N 1 N 1 1)
“2\1 2 3 4 n—-2 n—1 n
1(1+1+ +1+ 1 N 1 )
2\3 4 n n+l n+2
_1(1 1) 1( 1 1 )
=21t 32) 21T a2

n

Z 1 _ n(3n+5)
r(r+2) 4n+1Dn+2)

r=1

A=3and B =5

Question 8

2r+5=A2r+1)Q2r+3)+BRr-1D)2r+3)+Cc2r—-1)2r+1)

Letr:% =>6=AX2%x4 =>A=%

Letr=—% >4=Bx-2x2 =B= -1
Letr=—§ 52=Cx—-4x-2 :>C=i

ThusA+B+C=0

n

2r+5 _ 3,3 .3 . 3 . 3
@r-D@r+D@r+3) 4x1 4x3 " 4x5 42n—3) ' 4@2n-1)
r:
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1
tizn+3)

- 2r+5
; @r-1DCr+1)(@2r+3)
2

3

1
T ien+3)

1 1 1

7 @2n-3) (@n-1) (@n+1

1 1 1

Y ion—3 ta@n-D 22n+ D

3

C4(2n+1)

Be careful about lining up similar terms to aid the calculation.

2
Thus P = —,

3
3Q_4
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