Question

Answer

Mar

ks Guidance

3(a)

I P .
Sx1t+1? :E(z)-[zﬂ][:s] so Hj is true

B1 | Checks base case.

Assume that Z[(Sr4 +77 ):| = %i{i (k+1) (2k +1)

r=1

B1 | States mductive hypothesis [for some k] mcluding
the algebraic form. If says for ALL £, then BO.

kel _
> (s +r:ﬂ:%frz(k+1)1(2ir+l)+5(k+l)4 +(k+1)°

r=1

M1 | Considers sumto k+1.

L0r+1? (28 + k2 + 100k +1)° +2)

M1 | Take out the factor of (k + 1)2 OR expands the
summation expression and the target expression
for k + 1 and collects like terms for both.

L+ (28 +118 420k +12) = L(k + 1)  (k +2)* (2k +3)

Al | Factorises or having expanded, checks explicitly.
At least one mtermediate step seen following the
award of M1 before reaching the answer.

So H,,, is true. By induction, H, 1s true for all positive integers n.

Al | States conclusion. Implication must be clearly

expressed.
6
3(b) n ) , M1 | Uses t formula for 7
5>t D+ D=3t ()P 20+ D) 585 corfect formuia tor ) 77
=]
z M1 | Makes S'#* the subject and takes out all linea
[5]2:'4:Sn(n+l)(2n+1)(3n(n+1)—1) es » - the subject an es out all linear
] factors and the remainmng term 1s of correct form.
CR ) Al| cao
Zr' =g +1)2n+1)(3r° +3n-1)
=
3
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2 d tan x) 1 B1 | Differentiates once.
—_= - s0 true when n=1.
dx 1+x°
a gk B1 | States inductive hypothesis. Must have
Assume that ﬁ(lan x)=P (x){1+x") , where degP, (x)=k-1. degD, (x)=k 1.
d* (tan x| . e M1 Al | Differentiates kth derivative using the product
= =P '(x)(1+x" ] —2kP(x)(1+x7) rule.
of 21 p 9kl \ Al 4 f o
=(B'(x){1+x" | -2k (x)|){1+x )  so degP(x)=k Writes in the form P, (x)(1+x7 )

So true when » =k+1. By induction, true for all positive mtegers #. Al | Attempts to show degree of P (x) is at most k&
(condone not showing coefficient of x* is non-
zero) and states conclusion.

6
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3(a) a, =2 leading to lna, =312 5o true when 7=2. B1 | Checks base case. Must be # =2 and exact.
Assume that Ing, =3 n2. B1 | States inductive hypothesis.
[ A M1 | Applies result given m part (a).
Ina,,, =3In| a, +L >3na,
\ a

= 3*In2 M1 Al | Applies inductive hypothesis and writes in required

form

So true when n =k +1. By induction, true for all mtegers n = 2. Al | States conclusion, all previous marks must be gamed.

6
3(b) ’ 1] M1 | Applies results given in parts (a) and (b).
3In| a, +—}—]na,, >2Ina,

>2x3"'n2=3"In4 Al | AG
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2 Caraa? (1—x) B1 | Checks base case.
=1-3‘7+3=Q so H, is true.
(—xf (-
E —(k+Dx* +kF B1 | States inductive hypothesis.
Assume that 5 7" =M. P
= (1-x)°
-+ _ & k41 M1 | Considers sum to k+1.
g 1-(k+Dx" +kx
ZH’ 1 :# +(k+1DxF
=) (1-x)
1- (e +DxF + k" 4 (k+1)xF (1 —2x+x7) M1 | Puts over a common denominator.
(1-x)°
T+ 4+ (+1)2 (2 +07) 1 (k +2) M 4 (k+ D)2 Al
(1) - (1)
So H,,; 1s true. By induction, H 1s true for all positive integers n. Al | States conclusion.
6
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5 B1 | Checks base case using product rule.
%{_ XSILX) = XCOSX +5mMX = (-1)°(xcosx+ (2(1)—1)sin x) e
Assume true for n=F%, so B1 | States inductive hypothesis.
2%-1
S (siny) = (1) (xcosx +(2k —Dsinx)
4% 1 M1 A1 | Differentiates once. Must have correct LHS for A1
Then —(xsin x)=(-1)"" (—xsinx+ 2kcosx)
PR
B i . . M1 Al | Differentiates again.
Wt‘x siny)=(-1)"" (—xcosx—sinx— 2ksinx)
= (—1)* (xcosx +(2k +1)sinx)
So, it is also true for n =k +1. Hence. by induction, true for all Al | States conclusion

positive integers.




