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1. Brian buys a 22-year decreasing annuity-immediate with annual payments of 22, 21, 20, ... , 1. On the
same date, Jenny buys a perpetuity-immediate with annual payments. For the first 23 years, payments 
are 1, 2, 3, ... , 23. After year 23, payments remain constant at 23. At an annual effective interest rate of
i, both annuities have a present value of X. Calculate X. [ 4.h-i #20) 

GD 150.6 B) 132.5 C) 138.5 D) 144.5 E) 156.6

'X = ("l)°')u\ ( \)o_ )n\
o.m 

)( � 
o.m = frso.s1l -::: ---

·1.., L 

•• 

'X ::. OEl 22- - om = 
o:m 

22.. - (Xu\ 
= O.@ + \ 

Cl..ru :; \o.5 � 'i.. = -,_�?::,, s·z.

2. The first payment of a perpetuity-immediate is 62. SubsequP,nt payments decrease by 1 per year until
they reach a level of k. Payments remain constant at k thereafter. The present value of the perpetuity is
equal to the present value ofa perpetuity-immediate paying 53. l each year. The annual effective interest 
rate is 11%. Calculate k. [4.h-i #21) 
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3. Perpetuity Xhas annual payments of 3, 6, 9, ... at the end of each year. Perpetuity fhas annual payments
of q, q, 2q, 2q, 3q, 3q ... at the end of each year. The present value ofX is equal to the present value of Y
at an annual effective interest rate of8.5%. Calculate q. [4.h-i #23) 
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4. You are given:
(i) The present value of a perpeturty of 120 per year, the first payment at the end of n years, is 206.

(ii) Thepresentvalueofanincreasingperpetultyofl20,240,360,etc.,thefirstpaymentattheendofn
years, is 1,751.
(iii) The annual effective interest rate is i.
Calculate i. [4.h-i #241
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5. A triennial perpetuity pays 2 at the end of the second year; 5 at the end of the fifth year; 8 at the end of the
eighth year; I I at the end ofthe eleventh year; and so on. The effective annual inierest rate is 9.5yo.
Determine the present value ofthis perpeturty. L4.h-i #261
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