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’ 2 Prove by mathematical induction that, for all positive integers n, 7% 497" —50 is divisible by 48. [@
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4 The function fis such that f*(x) = f(x).

Prove by mathematical induction that, for every positive integer n,
n-1
diln—l(:‘f(x)) =xf'(x) + (2n - 1) f(x). (7]
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1 Prove by mathematical induction that 2% +31" =2 is divisible by 15 for all positive integersn. ~ [6]
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3 (a) Prove by mathematical induction that, for all positive integers n,

Z(s#w’) =1 +1)32n+1). 6]

r=|

(b) Use the result given in part (a) together with the List of formulac (MF19) to find Zr* int

of n, fully factorising your answer. e
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3 The sequence of positive numbers u,, 1,, uy, ... is such that u; >4and fornzl,

H: +u, +12
I'.‘i'l'l-l T 2,""

(a) By considering u,,, —4, or otherwise, prove by mathematical induction that » L, >4 0
posilive integers n.
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3 The sequence of real numbers a,, a,, ay, ... is such that @, = 1 and

| 3
D1 = (ﬂﬂ+ a_) E

(a) Prove by mathematical induction that In a,23""'In2 forall integers i 2 2, 6]

[You may use the fact that In(:c+ %) > Inx for x > 0.]

(b) Show that Ina,,, ~Ina, >3""'In4 for n > 2. [2]
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2 [tis given that y = xe™, where a is a constant,

Prove by mathematical induction that, for all positive integers »,

_g-_n}“. = (n x+:m"")-::“'.

[6]
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2

The sequence u,, u,, ly, ... is such that wy=landu A = 2u +1forn2 1.

(a) Prove by induction that «,, = 2" — | for all positive integers n. [5]
(b) Deduce that u,, is divisible by u_ for n 2> 1. (2]
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5  Prove by mathematical induction that, for every positive integer n,
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2 Prove by mathematical induction that 7%

— lis divisible by 12 for every positive integer n. [5] I
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8 (i) Prove by mathematical induction that, for z # 1 and all positive integers n,
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1 Prove by mathematical induction that 3*" - 1 is divisible by 13 for every positive integer n, (5]
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2 Itis given that y = In(ax + 1), where a is a positive constant, Prove by mathematical induction that,
for every positive integer n,
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2 Itis given that f(n) = 2*" + 8", By simplifying f(k) + f(k + 1), or otherwise, prove by mathematical
induction that f(n) is divisible by 9 for every positive integer n. (6]
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9  Forthe sequence u,, ity, Uy, ..., it is given that 4, = 8 and

w =3

r+l 4
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(i) Prove by mathematical induction that
i, =4(3)" +3,
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3 The sequence of positive numbers u,, ity, ty, ... is such that u, <3 and, forn 3z 1,
g 4u, +9
AT

(i) By considering3 —u,_ ., or otherwise, prove by mathematical induction that t, <3 forall positive
integers n.
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i
6

f r
It is given that y = e*u, where u is a function of x. The rth derivatives 4y ck

v and — = e denoted by
") and 1" respectively. Prove by mathematical induction that, for all positive integers n,

y* =e‘((ﬂ)n+(l)u“u(z)uﬂu +(r)u{”+...+(n)u‘"}).
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2 Prove, by mathematical induction, that 5” + 3 is divisible by 4 for all non-negative integers n. [5]
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n!
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+1 1)"
3  Prove, by mathematical induction, that E rin (:r_) =1In (M) for all positive integers n. [6]
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dﬂ-l-l g dn
3 () Show that ——r (" 'Inx) = 7 (¥ + (n+1)2" Inx). [2]
(ii) Prove by mathematical induction that, for all positive integers n,
d" 1 1
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3  Prove by mathematical induction that, for all positive integers n, 10" + 3 x 4™2 4 5 is divisible by 9.
(6]
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2 It is given that a diagonal of a polygon is a line joining two non-adjacent vertices. Prove, by
mathematical induction, that an n-sided polygon has %n{n — 3) diagonals, where n > 3. (6]
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. . n n\_[(a+l
4  Using factorials, show that (r—1)+(r)“( . ) [2]

Hence prove by mathematical induction that

(@ +x)" =(:;)a" + (T)a““'x+...+(2)a""f+... +(:)1”

for every positive integer n.
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