INTERNATIONAL A LEVEL

Pure Mathematics 2 Solution Bank
Exercise 5B
1 a 3+7+11+14+...(for20 terms) 1 e

Substitute a = 3, d =4, n = 20 into

Sn:§(2a+(n—l)d):?(6+l9x4)

=10x82 =820
b 2+6+10+14+...(for 15 terms)

Substitute a =2, d =4, n =15 into

Sn=%(2a+(n—l)d)=1?5(4+14x4)
_1560-450 ¢
2

¢ 30+27+24+21+...(40 terms)

Substitute a = 30, d = —3, n =40 into

5, =5 (2a+(n-1)d)

=%(60+39x(—3))

=20><(—57)=—1140
d 5+1+-3+-7+...(14 terms)
Substitute a =5, d = —4, n = 14 into
n
S =—(2a+(n-1)d
= 2(2a+(n-1)d)

=%(10+13x(—4))

=T7x (—42) =-294
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5+7+9+...+75
Here,a=5,d=2and L =75.
Use L=a+ (n—1)d to find n:
75=5+(n-1)x2

70=(n—1)><2

35=n-1

n =36 (36terms)
Substitute a =5, d=2,n=36and L =75
into

S =§(a+L)=%(5+75)

n

=18x80=1440

4+7+10+... +91
Here,a=4,d=3 and L =91.
Use L=a+ (n— 1)d to find n:
91:4+(n—1)><3
87 =(n-1)x3
29:(n—1)
n =30 (30 terms)
Substitute a =4, d=3, L =91 and n =30
into

S =§(a+L):%(4+91)

n

=15x95=1425

34+29+24+19+...+-111
Here,a=34,d=-5and L=-111.
Use L=a+ (n— 1)d to find n:
—111=34+(n-1)x(-5)
—145:(n—1)><(—5)

29=(n—1)

n =30 (30terms)
Substitute a =34, d=-5,L=—111 and n
=30 into
5, =2 (a+1)=22(34+(~111))
) 2

=15%(~77)=-1155

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 2

1 h @x+DH+2x+DH)+@Bx+1)+...
+21x+1)
Here,a=x+1,d=xand
L=21x+1.

Use L=a+ (n— 1)d to find n:
21x+1:x+1+(n—1)><x

20x:(n—1)xx
20=(n—1)
n=21(21terms)

Substitutea =x+ 1, d=1x,
L=21x+1and n=21 into

S zg(a+L):

n

%(x+1+21x+1)

Zox(22x+2)=21(11x+1)

2 a 5+8+11+14+...=670
Substitute a =5, d = 3, S, = 670 into

(2a+ n 1 )
670 =— (10+ n—1)x3)
o

670=—(3n+7)

1340=n(3n+7)
0=3n*+7n-1340
0 z(n—20)(3n+67)

n=20 or—ﬂ
3

Number of terms is 20.
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2 b 3+8+13+18+...=1575

Substitute a =3, d =5, S, = 1575 into

S, :§(2a+(n—l)d)
15752%(6+(n—1)x5)

1575 :%(5n+1)

31502n(5n+1)
0=5n"+n-3150
0 :(5n+126)(n—25)

n:—g 25
5

Number of terms is 25.
¢ 64+62+60+...=0

Substitute a = 64, d = —2 and
S» = 0 into

5, =5 (2a+(n-1)d)

n

0 =§(128+(n—1)x(—2))
0:%(130—211)

O=n(65—n)

n=0 or 65
Number of terms is 65.

d 34+30+26+22+...=112
Substitute a = 34, d = —4 and

S» =112 into
;(2a+n 1) )
112=2(68+(n-
2

112:%(72—4;1)

112=n(36-2n)
2n* —36n+112=0

n*—18n+56=0
(n—4)(n—14):0
n=4orl4

Number of terms is 4 or 14
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3 S=2+4+6+8+...

50 terms

This 1s an arithmetic series with
a=2,d=2and n=>50.

Use 5, =2 (2a+(n-1)d)

So S:?(4+49x2)

=25x102=2550

4 7T+12+17+22+27+...>1000
Using Sn=§(2a+(n—l)d)

10002%(2x7+(n—1)5)

2000 = n(14+5n—5)
2000 = n(51+9)

512 + 91 — 2000 = 0

| —9+,/9% —4x5x(~2000)

n=
2x%x5
. -9+4/40081

10
n=19.12... or n=-20.92...
So 20 terms are needed.

5 Let common difference = d.
Substitute a =4, n = 20, and
Sh0 =—15 into
S, =2(2a+(n-1)d)
)

—15=%(8+(20—1)d)

~15=10(8+19d)

-1.5=8+19d
19d =-9.5
d=-0.5

The common difference is —0.5.
Use nthterm =a + (n — 1)d to find

20th term = a + 19d
=4+ 19 x (-0.5)
=4-95=-55

20th term is —5.5.
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6 Let the first term be a and the common
difference d.

Sum of first three terms is 12, so

at(@a+d +(@+2d)=12

3a+3d=12
at+d=4 (1)
20th term is —32, so
a+19d=-32 (2)
Equation (2) — Equation (1):
184 =-36
d=-2

Substitute d = —2 into Equation (1):
a+(-2)=4

a==6

Therefore, first term is 6 and common
difference is —2.

7 S,=1+2+ 3 +...+48+49 +50
So=50+49 +48 + ...+ 3 + 2 + 1

Adding (1) and (2):
2 X S50=50 x 51
50x51

Ss0 =

8 Sumrequired =1+ 2+ 3+ ...+ 2n

Arithmetic series witha =1, d =1 and n = 2n.

Use S, = %(Za +(n-1)d)

2n
—7(2x1+(2n—1)x1)
_Zn

z
=n(2n+1)

(2n+1)
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9 Requiredsum =1+ 3 +5+ 7 + ... (304)
e b 5 =~K*+2/ 0 11.303)
This is an arithmetic series with " 2

a=1,d=2and n=n.

Use S, :§(2a+(n—1)d)
:§(2>d+(n—l)x2)

:§(2+2n—2)
_ nx2n

10a us=33,s0a+4d=33 (1)
uio=1068,s0a+9d=68(2)
(2) — (1) gives:
5d =35
d=17
a=>5

2225 =§(2x5+(n—1)7)

4450 =n(7n+3)
Tn* +3n—4450=0

b
—34,[37 —4x T x (~4450)
n:
2x7
~3+ /124609
n=————
14
~3+353
n=
14
n=25or—25.42
Son=25

11a up=a+(n—1)d
303=k+1+m—1)(k+2)
303=k+1+nk+2n—k-2
303=nk+2n-1

304 =n(k+2)
304

n:_
k+2
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S zﬁ(k+304)
k+2

n

g - 152k +46 208

! k+2
c 2568:152k+46208
k+2

2568(k +2) =152k + 46 208
2416k = 41072

k=17
12a Sn:§(3+99)
= 1683
b i 4p+(n—1)dp=400

4pn =400
100
n = —

p

i S =%(4p+400)

s =2%4p+400)
p

20000
p

S, =200+

¢ ugo=3p+2+@0—-1)2p+1)
=3p+2+158p+79
=161p + 81

13a up=a+(n—1)d
=6+(m—1)>5
=6+5n—5
=5n+1

b upo=5x10+1=>51
10
Sio :7(6+51)

=5x%x57
=285
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13¢ S, :§(2x6+(k—1)5)

:§(12+5k—5)

k
=—(5k+7
> ¢ )

%(5k+7)<1029

5k* + 7k <2058
5k +7k—2058<0
(5k—98)(k+21) < 0

d Ask>0,5%k—98=0,k=19.6
So k=19
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Challenge

S, =3n(n+2) and 47,

n+4

+16=S ,
The sum of the first n terms of an arithmetic

sequence is given by S, :§(2a +(n—1)d) , SO

§(2a+(n—l)d):3n(n+2)

2a+(n—l)d:6(n+2)
Whenn=1

2a+(1-1)d =6(1+2)

a=9

whenn =2

2(9)+(2-1)d =6(2+2)
18+d =24

d=6

So the n™ term of the sequence is given by
T =2+6n

So T, =2+6(n+4)=26+6n

n+4
and since
4T ., +16=S ,

n+4

4(26+6n)+16=5, ,
120+24n =S, ,

S, :3n(n+2)

Sgn_4 :3(n—4)(n—4+2)
:3(n—4)(n—2)
=3(n* - 6n+8)

120+24n=3n" —18n+24

3n* —42n-96=0
n*—14n-32=0
(n+2)(n—16)=0
n=-2orn=16

Since n cannot be negative, n = 16.
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