Core Pure Mathematics Book 2 SolutionBank

Series 2A

1 a %(r(r +1)—r(r-1)) Consider RHS.

=—(FP+r—r’+r) .
Expand and simplify.

b zr: —zr(”l)‘_zr(r 1) <«——| Useabove.

1 1

——><1><0
r=2 / /
When you add, all terms
r=3 —><3><4 - 1
cancel except 5 n(n+1).
r=n- 1)—(/11/0/ ——(n DH(n—-2)
r=n —n(n+1) —ﬂ/u{n/

Hence Zr :En(n+1)

r=1

Use method of
differences.

i 1 Z Z Use the information given
- < .
2 “r(r+1)(r+2) ~ o (r +1) S2(r+ 1)(r +2) and equate the summations.
Putr =1 1 _ Use method
utr= 2x1x2 /2/{2 %3 of differences.
F=2 1 _ 1 All terms cancel
a /2{ 2%3 /2/{ 3x4 except first and last.
1
r=3

1
%3><4 2x4x5

1 1
2(n+1) 2(n+1)(n+2)
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2 Adding the first and last terms we have

Zn: ! = l _ 1 First and last
Sr(r+)(r+2) 4 2nm+D)(n+2) from above.
=(n+an+2)—2 Simplify,
4(n+1)(n+2)
o +3n+2-2
4(n+1)(n+2)
_ n(n+3)
4(n+1)(n+2)
3 a ! = £+ B < Set ! identical to £+ .
r(r+2) r r+2 r(r+2) ror+2
= w Add the two fractions.
r(r+2)
1= A(r+2)+Br
Putr = 0
1 = 24
4 = L
2
Putr = 1
1
1 = =3)+B
5 (3)
B = -1
2
. 1 _j;_ 1
Cr(r+2) 2r 2(r+2)
2 1 1 ! 1
b Z -V _ Z Use method of
—r(r+2) 5 2r = 2(r+2) differences.

1 1
r=1 — -
2x1 x3
1 1
r=2 — All terms cancel except
2x2 2x4
3 : ; 2 1+1) and o 1+2)
r= - n n
x3 x5

r=n-1 ! — !
A1) 2n+])

1
4

N | —

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 2



Core Pure Mathematics Book 2 SolutionBank

3 b r=n ) — !
n 2(n+2)

Adding the remaining terms we have

Z”: 1 1+1 1 1

Z(rt2) 2 4 2n+l) 2(n+2)
_ 2(n+D)(n+2)+(n+D)(n+2)-2(n+2)-2(n+1)

4(n+1)(n+2)
C2n*+6n+4+n’ +3n+2-2n—4-2n-2
4(n+1)(n+2)

B 3n® +5n

4(n+1)(n+2)
_ n(3n+3)

4(n+ l)(n +2) Set ; identical

(r+2)(r+3)

1 A B ¢ A B
- = < () + .
(r+2)(r+3) r+2 r+3 r+2 r+3

- A(r+3)+B(r +2) < Add the two fractions.
(r+2)(r+3)
1 = A(r+3)+B(r+2) < Compare ngmerators as
they are equivalent.
r=-3 = B=-1
r=—2 = A=1 < Solve for 4 and B.
1 1 1

U r+2)(r+3) r+2 r+3

X Zn: 1 — i 1 _ Zn: 1 Use the method

= (r+2)(r+3) = (r+2) ~=(r+3) of differences.

All cancel except
first and last.

N
S

1
,n/+2 n+3
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4 b Adding the remaining terms we have

L 1 11
z(r+2)(r+3)_§_n+3

r=1
_n+3-3
3(n+3)
_n
3(n+3)
1 1 r+1 1 r
5 a —-— = - =
rt (r+1)! (r+1)! (r+D! (r+D!
SE =1 =1
b = - -
rZ::‘(r+l)! ! rZ::‘(r+1)!

Use given.

P D =7

% 1
r=n -
! (n+1)!

Use method of
differences.

A

Adding the remaining terms we have

4 r 1
z(r+1)! =L

r=l1

All cancel except
first and last term.
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6 ;é::})z ) lriz ) §<r+11)
r=1 % — lez

Soadding the remaining terms we have

o2kl 1 (n+1)’ -1

;rz(r+1) S+ ): (n+1)?
_n2+2n
_(n+1)2
_n(n+2)
_(n+1)2

1 _ A N B
2r+3)2r+5) 2r+3 2r+S5
1=AQ2r+5)+B(2r+3)
1=24=-2B

1
2r+3

" 1 1 1 1
z(2r+3)(2r+5)252(2r+3 2r+5j

r=1 =1

Let f(r) =

[\) —
=

. n
10n+25
So a=10, b=25

Use given.

Use method of
differences.

All terms cancel
except first and last.

=32 (Fr) -1 +1) = W=+ D)

_Lf1 1 I -
" 20243 2(n+1)+3

Simplify.
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7 b n=1: RHS= ! ! !

Assume true forn =k

Z": 1 B k
= 2r+3)2r+5) 10k+25
n=k+1:

k+1 1 k 1
= +
,Z:; 2r+3)2r+5) 10k+25 2k+5Q2k+17)

1 (E+ 1 j_ 1 (2k*+7k+5
2k+5\5 2k+7 2k+5\ 5Qk+7)
k+1

T 10(k+1)+25
so true forn =k +1 if true forn =k

true for n =1 so true for all natural numbers

3 8 __4 B
(Br-2)3r+4) 3r-2 3r+4
8=AQG3r+4)+B(3r-2)
8=64=—6B

SOA=i ande_—4
3 3

1
3r-2

n 8 4 ( 1 |
z(3r—2)(3r+4) _Ez(3r—2_3r+4j

r=l1 r=1

=%i(f(r)—f(r+2))

Let f(r)=

=%(f(1)+f(2)—f(n+1)—f(n+2))

4001 1 1
=214
30 4 3n+1 3n+4

_4(3@n+)Bn+H) -G -Gn+d)) 1
_5( Gn+1D)(3n+4) j
_15n2+25n+23—°—8n—?_ n(15n+17)

T Gn+)@Bn+4)  GBn+1)(Bn+4)

Soa=15and b= 17.
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9 Letf(r)=(r—1)°
i(rﬂ)z (=1’ =f(n+2)+ f(n+1)—£(2) - f(1)

=(m+1)’+n’—1=2n"+2n=2n(n+1)

Soa=2

3 __4 B
Gr+)3r+4) 3r+1 3r+4
3= A3r+4)+B3r+1)
3=34=-3B

10a

Let f(r)=— !

;(3r+1)(3r+4 = (3r+1 3”4)
= ((r) f(r+1)=f(1)-f(n+1)

3n
4 3n+4 12n+16
Soa=3,b=12andc=16

=

b i 3 __6n  3(n-1
S BreD)(3r+4) 24n+16 12(n—-1)+16
_3(nBn+1)—(n-1)(3n+2)
_Z( (Gn+1)(3n+2) j
3 2n+2 3 n+l1
_Z((3n+1)(3n+2)j_5(3n+1)(3n+2)

11 2r+1 :l+ 1 ,f(r)=l
r(r+l) r r r

an 2Hi)=f(l)+f(2)+f(2)+f(3)+...+

r=1 F\7
f(n—-1)+f(n)+f(n)+f(n+1)
Terms don't cancel
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Lt 4,5
r(r+2) r r+2
1=A(r+2)+ Br

1=24=-2B

:5(f(1)+f(2)—f(n+l)—f(n+2))

4 2(n+1)(n+2)

2 n+l n+2
i_l 2n+3

4 2 (n+1)(n+2)
Soa=2and b=3

1(111 1)312n+3

4 _ A N B
Qr+D)@2r+5) 2r+l1 2r+S5
4=A2r+5)+BQ2r+1)
4=44=-4B
Sod=1and B=-1

4 R 1
Qr+1)2r+5 (2r+1) (2r+5)

13a

b Let f(r)=

2r+1

) e
Ser(2r+5) S\ 2r+1 2r+5

= £(16)—f(18)+ £(17)—£(19) + f(18) ...
+(25)-f(27)

= £(16)+f(17) - f(26)—f(27)
111 1

LR ~0.0218 (4 d.
T33735 53 55 (4dp.)
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Challenge
a log(1+Lj= log(r+3j= log(r +3)—log(r+2)
r+2 +2

r
Let f(r)=1og(r+2)

Zlog(l+$j=f(n+l)—f(l)

n+3

=log(n+3)—log3 =log

30 1
n =30:Zlog(l+mjzlogll

r=1

So k=11

18 A B

r(r+3) B r r+3
18= A(r+3)+Br

18=34=-3B
Let f(r)=l
r
Z 18 =6Z(l— lj
mr(r+3)  S\r r+3

=6(f(1)+£f(2)+£3)—f(n+1)—f(n+2)—f(n+3))
=6(1+l+l— Lt 1 j

2 3 n+l n+2 n+3
_1(n+1)(n+2)(n+3)
 (n+D(n+2)(n+3)
_6(n+1)(n+2)+(n+1)(n+3)+(n+2)(n+3)

(n+D(n+2)(n+3)
_ 11n’ +48n° +49n
C(n+D)(n+2)(n+3)
Soa=11, b=48 and ¢ =49
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