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[7]
Find yearly payment a if

A = amount of loan

r = interest per year

n = total number of years

Let y; = balance remaining at end of year k.
yvi=A(+r)—a

yy = [A(l+r)—a](1+r)—a=A(1+r)2—a(1+r)—a

3 =[Ad+P*—a(l+r)-a](l+n-a=A1+r’-a(l+*-a(l+7r)—a

Vo= AL+ —a(l+r" ' —aQ +" 2 —a(l+" > —...—al+»*—a(l+P) —a
The loan is paid off when the balance becomes zero, thus

A+ —a(l+)" ' —a(l+" 2 —a(l+r" > - ... —a(l+ P —a(l+HN-a=0
A+ =a+al+)+a(l+r)?+a(l+r° + ... +a(l + "2 +a(l + )"}

The RHS is a geometric series, so

n_ all=(r+D)"]
A+ = 4=

Solving for a,

_ Ar(r+1)"
T1=(r+1)
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[07-08-25-T11]
Answers to J11-BA page 85 Exercises

These have been checked

J11 Exercises p 85
[1]

Solution A. Since S5 = S5, a1 + a, + a3 = a; + a, + a3 + a, + as. But this means (a4 + as) must contrib-

ute nothing to the sum. Thus, a4 +as = 0=(5+3d) + (5 +4d) =0=7d = -10=d = =3°

Solution B. Use S, = Z[2a + (n—1)d]. Thus, $3 = 3[10+2d] = 2[10+4d]| = Ss=d = =

[2.1]

as =a; +4d=108
arp=a; +19d =-237

Then, a; = 200, d = —23
[2.2]

S, = n[2-200—223 (n-1)] =% (4231 - 23 n?) =% (423 - 23 n)

The roots of y = % (423 —23x)arex =0 and x = % . The extreme value, in this case its maximum,

423 \ _
5 )=9
mum of §,, is at 9, not 10.]

occurs at x = % ( % . Therefore, n = 9. [Note: since 9 % is closer to 9 than to 10, so the maxi

[3]

a3:ar2:12

ag = a r’ = 96

Solving simultaneously, lr—f (P)=9%6=r=8=r=2.a= 14—2 =3.80,a,=3-2""" Then,
[3.1]

> G2 =3, 9-226 D =3 9.46-D),

This is the sum of a geometric series with @ = 9 and » = 4. Thus, the sum of the first # terms is

Sy=9(2=h)=3(4"-1)

07-08-25-T11 J11-BA p 85 Exercises.nb -RT p-1



[3.2]

Product of first » terms:

ﬁ (3x 21

i=1

[(3x2%) (3x21) (3x2%) (3x27) x-ox (3x2°71)]

= 3% (21 x 22 %27 x .o x207h)
- 30 2[1+2+3+~~~+(1’1—1)]

=32

[4.1]

n n n n n
Z<1+3 (n—l))2:Z(4—12i+9i2) =N'4- 12i+Z9i2
i=1 i=1 i=1 i=1 i=1
_an lz(n(n+1)>+9<n(n+l) (2n+1))

B - 2 6

% (6n°-3n-1)

[4.2]
iZl (3+ (i-1) :i 1+81+21)_2zl +8i1+8i1
i=1 i=1

2<n(n+1)>2+8<n(n+1)6(2n+1)>+8(n(n2+1))

% (32451 n+22n°+3n°)

07-08-25-T11 J11-BA p 85 Exercises.nb -RT
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[5]

fa,} =2, 3, 9, 18, 28, 37, 43, 44, ..
by} =1, 6, 9, 10, 9, 6, 1, ..
{c,}=5,3,1, -1, -3, -5, ..

ch=5-2(n-1)

=}
|
[

by,=1+ (5-2 (k-1))
1

n-1
:1+Z(7—2k)
k=1

=(l+7n-1) -n(n-1))

o~
I

.'.bn:—6+81r1—1r12

=]
|
[y

an=2+ » (-6+8k-k%)

—
P
Ul
[y

noag = (48 - 61n+27n°-2n°)

6
[6]

Let S, be the sum of the first n terms of {a,,}. If S, = an® + bn + ¢, then is {a,,} an arithmetic sequence?

Suppose S, =am® +bn+c. Then S,_; =a(n—1)* + b(n—1) +c. Thus,
a,=S,-S,1=an’+bn+c-(a(n-1)>+b (n-1) +c)

an=(b-a)+ (2a)n

.. This is an arithmetic sequence with first term (b — a) and common difference 2 a. That is,

{(b-a)+(n-1)Q2a)}
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