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68 Mathematical induction is used to prove
P43 455+, +2n-17 = %n(Qn +1)(2n~1) for all positive integers n>1.

Which of the following has an incorrect expression for part of the induction.proof?
(A)  Step 1: To prove the statement true for n=1
LHS=1>=1 RHS =—;—x1x(2x1+1)(2>§1—1) =1

Result is true for n=1
B)  Step 2: Assume the result true for n =%

143245 4 2k 1) =%(Ic+l)(2k»+ D2k-1)
(©) . To prove the result is true for n=Fk+1
12 4+32 4 5%k 2k =1 + (20 +1) - 1),

:%.(k+1)(2(k+1)+1)(2(k+1)—1)

=%(k+1)(2k+3)(2k+1)
®)
LHS=1%+3* + 5% +...+ 2k~ 1)+ (2(k +1)-1)*

=%k(2-k+1)(2k-—i)+(2k +1)*

=%(2]g+1)(k(2k—1)+3(2k+1)) .

’=%I(2k+1)(2k'2—k+6k+3)

=%(2k+1)(2k2+5k+3)

' 4.=%(2k+1)(k+1)(2k+3).

= RHS
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69 Mathematical induction is used to prove
Z": r? _n(n+1)
S @r-D@r+1) 2(2n+))
‘Which of the following has an incorrect expression for part of the induction proof?
n rl 12 22 n2
(A) Z—-—— =t
o (r-D@2r+l) 1x3 3x5 @n-1)(2n+1)
Step 1: To prove the statement true for n=2:
2 2
ts=_y 2=ty A3 gy 20 6
1x3 3x5 3 15 5 2(5) 10

Result is true for n=2 :

(B)  Step 2: Assume the result true for n=k
2 K k(k+1)

e =

Ix3 3x5 k-D(2k+1) 2(2k+1)
(C) . To prove the result is true for n=%+1

i+ 2% k+1)? _(k+D)(k+2)

1x3 3x5 7 (k+D(2k+3).  2(2k+3)

_ k(k+1) + (k+1)
202k+1)  k+1)(2k+3)

for all positive integers .

3
=—+ ok A =
5

@™

s; k(HD |, (kD)
22k+1)  (2k+1)(2k+3)
k(e +D(2k +3)+2(k +1)*
T 2Q2k+1)(2k+3)
(kDK +3k+2k+2)
T 202k+1)(2k+3)
(R DEF D +2)
T 202k +1)(2k+3)
_EHDEHD) oo
2(2k +3)
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70 Mathematical induction is used to prove
2 2 2 2 2n e
— + ...+ ————=—— for all positive integers .
1x2 2x3 3x4 nx(n+l) . n+l
Which of the following is the correct expression for part of the induction proof?
2 2 2

A) LHS=—2»~+———+—-—+...+—~—
1x2 2x3 3x4 kx(k+1)

_ 2%, 2
k1 (k+1)
N I T B S
1x2 2x3 3x4 (k+1) (k+2)
2k 2
=t
k+1 (k+2)
(&) LHS=~?1—+ 2 2 +..+ 2 + 2
1x2 2x3 3x4 kx(k+1)  (k+D)(k+2)
2k 2
k+l (k+D(k+2)
D LHS=2 42 4 2 4 42 2
1x2  2x3  3x4 kx(k+D)  (k+1)(k+3)
S, 2
k+1 (k+D)(k+3)

71 Victoria made an error proving that 3*" —1 is divisible by 8 (where 7 is an integer
greater than 0) using mathematical induction. Part of the proof is shown below.

Step 2: Assume the result true for n=%

3% _1=8P where P is an integer. Line 1
Hence 3% =8P +1

To prove the result is true for n=k+1

32D _1 =80 where Q is an integer. Line 2
' LHS=3% _1
=3% %3 -]
=(8P+1)x3*~1  Line3
=72P+1~1 Line 4
=72P
=8(9P)
=80
= RES
‘Which line did Victoria make an error?
(A) Line1 (B) Line2
(C) Line3 © (D) Line4
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72 Mathematical induction is used to prove:
(n) +(n+1° +(n+ 2} is divisible by 9 for all positive whole numbers 7
Which of the following has an incorrect expression for part of the induction proof?
(A)  Step 1: To prove the statement true for n=1
(A + @+ +(1+2)' =1+8+27=36
Divisible by 9
Result is true for n=1
® Step 2: Assume the result true for n=k
(k) +(k+1)° +(k+2)’ =9P where P is an integer.
Hence (k-+1)° +(k+2) =9P—(k) - (1)
(C)  To prove the result is true for n=k+1
(k+ 1)3 +(k+2) +(k+ 3)3 =90 where ( is an integer.
®)
LHS = (k+1)" + (k+2)° +(k+3)
=9P (k) +(k+3)" from (1)
=9P -1 +(k+3)(k* -3k +9)
=9P Kk + k& -3k + 9k +3k* -9k +27
=9(P+3)

=90
= RHS
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73

T, =°C, (22 (-3y)
=°Cx 2 xx"(-3)’°
=°C,x 2 x (-3)’x*y’

1 Mark: C

74

2y
Tr+l:9Cr(x2)9 (__j

X
—_ 9CrxlBA2r (_«2)rx—r
— QCr (__Z)rxlﬂﬂr
Term independent of x
18-3r=0
r=6
= 9C6 (_2)6 x18~3x6 - 9C6 (_2)6

1 Mark: B

75

T, ="C,2x")* (_l)
x
="C 2% (=1 %2 xx T
=120 X227 x (—1) x e
Term with a coefficient of x°
36-4r=8
4r =28
r=7
7; = 12C7 X212—7 x (_1)7 x x36—4x7
=-"C, x 2’ xx*

Coefficient of x* is ~"C, x2°

1 Mark: D

Mathematical induction Main Menu
Solution Criteria
Step 2: Assume the result true for n=%
) 1 Mark: B
68 12+32+5?+...+(zk—1)2=%k(2k+1)(2k~1) o
n r2 iZ 22; nl
=
o @2r-D@2r+1) 1x3 3x5 (2n-D2n+1)
69 Step 1:Tc2> prove the statem;:nt true for n=1 | Mark: A
LHS=1—=l RHS=@=l
Ix3 3 23) 3
Result is true for n=1
Step 2: Assume the result true for n=%
2 2 2 2 2k
e =
Ix2 2x3 3x4 kx(k+1) k+1
To prove the result is true for n=k+1
70 L+i+—2—~+ —{-\r 2 + 2 —2(k+1) 1 Mark: C
1x2 2x3 3x4 " kx(erl) (k+D(k+2)  (k+2) ar
LHS= 242y 2y 42 2
Ix2 2x3 3x4 Ex(k+1)  (k+D(k+2)
_2k L2
k+1 (k+D)(k+2)
LHS=3**"_1
‘ ) =32k+2_~1
=3%x32 -1
=(8P+1)x32—1
71 =72P+9-1 1 Mark: D
=72P+8
=8(9P+1)
=80 = RHS
Line 4 contains the error
LHS = (k+1)" +(k+2) +(k+3)"
=9P (k) +(k+3) from (1)
—~OP_13 (12 :
7 =9P—k* +(k+3)(K* + 6k +9) | Mark: D
=9P—k* + & +6k* + 9k + 3k +18k +27
=9(P+k* +3k+3) 0
=90 = RHS

2

76

]:,“ = 20Cr (2x2)10-—r (_l)
X

— 20Cr X 220—r X (_l)r x x40~2r x x—r
= 20C, % 220—r x (_I)r x x40—-3r
Term with a coefficient of x7
40-3r=-5
3r =45
r=15
2’;6 :ZOCIS X 220—-‘15 X (_1)15 % x40——3x15
=—2°C,5x25><x_5 -

Coefficient of x* is —*C;;x 2’

1 Mark: D

23




