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5. Use mathematical induction to show that 7" + 5 is divisible by 6 for all positive integers 7. [7]
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6. Use mathematical induction to show that
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for all positive integers 7. [8]
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5. Use mathematical induction to prove that
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for all positive integers 7. [8]
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(a)  Use mathematical induction to prove that
Ix11+2x2!+3x3!+..+nxnl=n+1)!-1
for all positive integers 7. [6]

(b)  Given that

n

S, = 2r(3r+l) N

r=1

obtain an expression for S, in terms of n, simplifying your answer. [5]
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5. Use mathematical induction to prove that 42" _ 1 is divisible by 15 for all positive integers n.  [6]
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5.

Use mathematical induction to prove that
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6. Use mathematical induction to prove that 6" + 4 is divisible by 10 for all positive integers 7.

(7]
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6. Use mathematical induction to prove that, for all positive integers n,

o _n(n+1)(n+2) 6
rz:‘;r(r+1)—f. (6]
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6. Use mathematical induction to prove that n° + 2 is divisible by 3 for all positive integers .

(7]
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6. Use mathematical induction to prove that

2 n+1)

for all positive integers 7. [7]
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5. Using mathematical induction, prove that 7" — 1 is divisible by 6 for all positive integers n. [6]
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6. (a) Use mathematical induction to prove that

n

12 1 3"-1
0 3 0 3

for all positive integers n. [7]

(b) Determine whether or not this result is true forn = —1. [3]
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Using mathematical induction, prove that
i (r X 2"‘1) =1+2"(n-1),
r=1

for all positive integers n. [7]
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8.

The matrix A is given by

(@)

(b)

Show that
AZ=2A-1,

where I denotes the 2 X 2 identity matrix. [2]

Using mathematical induction, prove that
"=nA-m-1I

for all positive integers n. [6]
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7.

The sequence x|, x,, X3, ... is generated by the relationship
n
Use mathematical induction to prove that
x,=2"+n

for all positive integers n.

X,41=2x,-n+1 where x =3.

(6]
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6. Use mathematical induction to prove that 9" — 1 is divisible by 8 for all positive integers n.  [7]
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7. Use mathematical induction to prove that

n(n+1)(2n+1)
e

for all positive integers n. [7]
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(a) Find the 3 x 3 matrix representing T.

(b)  Show that T has no fixed points.

Thumbnaits

5. Use mathematical induction to prove that

o]

forall positive integers .

6. Giventhat 1+i isarootof the equation

e e u=0,

(a) find the values of the real constants A and i1,

(b) find all the other roots of the equation.
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7, : An anti-clockwise rotation through 3~ about the origin.
“The single transformation 7 is equivalent to T, followed by T,
(a) Find the 3 x 3 matrix representing 7.

(b)  Find the coordinates of the fixed point of 7.

Consider the proposition P given by
“Y(2r+1)=(n+1)" where nis a positive integer.
=

(a) Show that if P is true for n = k, then it is true for n = k+ 1. 51

(b) Explain why it cannot be deduced, using mathematical induction, that P is true for all
positive integers n. Show that P is in fact falsc. 2]
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7. Use mathematical induction to show that 9" — 5™ is divisible by 4 for all positive integers n.
8. Use reduction to echelon form to solve the equations

302« [13
1otyl=| 7
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9. The curve C has equation

y=a" forx>0.

(a)  Find the coordinates of the stationary point on C.

(&)

(b) (i) Show that
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(¢)  Use the results in (a) and (b) to show that

tan™! (%)+ 2= 3= 2

where ks a positive integer whose value is (o be determined.

4. Use mathematical induction to show that 6" + 4 s divisible by 5 for all positive integers n.
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5. Use mathematical induction to show that

S e-teeny]

r=1

for all positive integers 7. [8]
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7. Use mathematical induction to show that
n
Srx2 =2 (n-1)+2
r=1

for all positive integers 7. [8]




