1996 Paper 2 Question 10

a. Let f(z) be a function such that f'(z) is strictly decreasing for z > 0
(i) Using the Mean Value Theorem, or otherwise, show that

Filk+1) < f(k+1)— f(k) < f'(k)
for k > 1.
(ii) Using (i), show that for any integer n > 2,

F@+FG) 4+ f(n)<fln)-fO) <fO)+ @)+ + f(n-1).
(5 marks)
b. Define H, =1+ + 3 + -+ + - for any positive integer n.
(i) Using (a), or otherwise, show that

1
H,-1<lhn<H,——
n

for n > 2. Hence, evaluate lim,,_,, (1%;)

(ii) Define 74, = H, — Inn. Show that {7,} is a decreasing sequence and
lim,, 00 Y exists. (10 marks)

(15 marks)



