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1 a > (2r+1)=1+3+5+7

r=0

=16

40
b Zr:%x40x4l
r=1

=820

20
¢ D or=2x20x21
r=1

=210

99
d Zr=%x99x100
r=1

=4950
40 40 9
e ZrzZr—Zr
r=10 r=1 r=1
=%x40x41—%><9x10
=820-45=775
200 200 99
f z r:Zr—Zr
r=100 r=1 r=1

:%x200x201—1x99x100

2

=20100-4950=15150

40 40 20
¢ Sredr-3r
r=1

r=21 r=l1

—Lya0x41-Lx20x21

2

2

=820-210=610

80

k k 80 k
h Zr+2r: r+Zr—Zr
r=1 r=1 r=1 r=1

r=k+1

80
=2
r=l1

=%x80x81

=3240

2 %xnx(n+l)=528

n’+n—-1056=0
(n+33)(n—-32)=0
n=32

3 %k(k+1):%x%x20x21

K +k-210=0
(k+15)(k-14)=0
k=14

2n-1

4 a r=%x(2n—l)x(2n—l+l)

r=1

=%x(2n—1)x2n

=n(2n-1)

2n-1 2n-1 n

b z r=2r—2r=n(2n—l)—%n(n+l)

r=n+l r=1 r=I1

=%n(4n—2—n—l)

=%n(3n -3) =%n(n -1

2n 2n n=2

5 Zr=zr—zr
r=n—1 r=1 r=1
_1 ) P (Y
=5 @m@n+) =5 (n-2)(n-1)
= %(211(2}1 +1)—(n-2)(n-1))
:%(3;12 +5n-2)

=%(n +2)(3n-1)

6 a Zr—Zr
r=1 r=1
=lnz(n2 +1) —ln(n +1)
2 2

=%n(n(n2 +1)=(n+1))

=%n(n3 +n—n-1)

= %n(;f -1

81 9’ 9
b Yr=Yr-Yr
r=1

r=10 r=1

:%n(n3 -1)

:%x9><(93—1)
=3276
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55 55 55
7a > @r-D=3>r->1
r=1 r=1 r=1

=3x%x55><56—55

= 4565
90 90 90
b > (2-71)=2>1-7)r
r=1 r=1 r=1

:2x90—7x%x90x91
=—-28485

46 46 46
¢ D (9+2r)=9>1+2> r
r=1 r=1 r=1

=9><46+2><%x46><47
~2576

8 a Zn:(3r+2) =3Zn:r+zzn:1
r=1 r=1 r=1

=%n(n+1)+2n

_1 _1
_En(?a(n +1)+4) —En(Sn +7)

b 2Zn(sr—4)=5§‘,r—4§“1
r=1 r=1 r=1

= %(Zn)(Zn +1)—4(2n)
=5n(2n+1)—8n
=10n*> —=3n=n(10n-3)

n+2 n+2 n+2

¢ Y (2r+3)=2) r+3>1
r=1 r=1 r=1

=(n+2)(n+3)+3(n+2)
=n+2)(n+3)+3)
=(n+2)(n+6)

8 d Y (4r+5=4>4r+51
r=3 r=3 r=3

=4(i r—SZzl rj+5(zn:1—zzllj
=4(%n(n+l)—3)+5(n—2)
=2n* +7Tn-22=02n+11)(n-2)

9 a i (4r—5)=4zk: r—Sil
r=1 r=1 r=1

:%k(k+l)—5k
=2k> —2k -5k
=2k~ 3k

b 2k% -3k > 4850 = 2k> — 3k — 4850 > 0

= 2k+97)(k-50)>0
sok > 50 since k is positive
=k=51

102ar+b:a2r+2b
r=1 r=1 r=1

1

2

1.2 (1

—2an +(2a+b)n

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

=ax—n(n+1)+bn

Since Y £(r)= %n(7n +1)

r=1
=a=7
=a+2b=1
=T7+2b=1=b=-3
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4n-1 4n-1 4n-1

11a Z‘ (3r+1)=32=1: r+§11

= %(4n—1)(4n)+(4n 1)
= 6n(4n—1)+(4n—1)
=24n> —6n+4n—-1
=24n* -2n—1

b Substituting n = 25 into the result from
part a:

24 x 252 2 x 25— 1= 14949

12a 2+ 2k+1 2k+1
D (4-5r)=4>1-5>"r
r=1 r=1 r=1
— 42k +1) —%(21« +1)(2k +2)

= 2k +1)(4-5(k +1))
=2k +1)(-1-5k)

=—k+1)(5k+1)
b Substituting £ = 12 into the result from
part a:
—25x 61 =-1525

15 15

¢ Y.(5r—4)=->(4-5r)

r=1 r=1

Substituting k£ = 7 into the result from part
a:

—(—15 x 36) =540

13 Letf(r)=ar+b

:>ax%n(n+1)+bn

1 2. (1
—2an +(2a+b)n

Since Zf(r) =n’+4n
r=l1

:%azl:azZ

and %a+b=4:>1:b:4:>b:3
=f(r)=2r+3

y 1.0 (1
14a ;ar+b—2an +(2a+b)n

4
D f(r)=36=8a+2a+4b=36

r=1

=10a+4b=36=5a+2b=18

6
> f(r)=78=18a+3a+6b=178

r=1

=2la+6b=78=Ta+2b=26

Solving simultaneously:
2a=8=a=4
5x4+2b=18=b=-1
=>f(r)=4r-1

Zn:f(r) =2n*+n
r=l1

b Z:f(r)=2n2 +n
r=1

lzolf(r):2(10)2 +10

=200+10

=210

Challenge
2n

> (12-2r)=0

éilZ—i%:O

2n . 2n .

d12=>2r
D12=3112-)"12=12(n+1)
r2:nn r;: rn:—ll
Z2r=z2r—z2r

r=n r=1 r=1
:2x%x2n(2n+l)—2x%(n—l)n

=3n>+3n

=30’ +3n=12n+12
=n" -3n-4=0
=>n-4)(n+1)=0
=>n=4
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