R. nth term of a quadratic sequence

ROBINSON Worked solutions

This topic online

n Here are the first five terms of a quadratic sequence.
2 7 14 23 34

Find an expression, in terms of n, for the nth term of this sequence. (2 marks)

For o ”uo.dro.'tic. sequence an® 4 ba + ¢, the second d.:.toc_e.re.ncb is 2a. The a” terms I, 4, 9, 16, ... have oca.rs(:
differences 3, 5,7, ... and second &iocl,ue.nco, 2; muLt:.pL:)ms bJ o makes tt 2a. The Linear part ba + ¢
oadds no second d.z.vctt.rence.

Furst diy perences

S, 7, % I Second diy cerence! 2, so the a2 co&ococi.oiu\‘t ts 2 divided bd 2 =
Subtrackt a2 (\, 4, 9, 1K, 25) From the sequence: |, 3, 5, 7, 9, whech has nth term
YR

So the ath term cs a2 + 2n -

Check

A= |5we,s\+2.-|=z;n=23wesl++'+-\=7;A=33we.s‘1+6-|=|4;n=

Haaves\6+&-l=23jA=$3a\/e.s1$+lo-l=3'+

AT+ 2n -1

a The nth term of a sequence is n? + 4.
a. Write down the first three terms of the sequence.

b. Is 85 a term of the sequence? You must show your working.

c. Is 120 a term of the sequence? You must show your working. (4 marks)
»)

A=t =9

A2 44tw =8

n=394+4 =13

)
Aty %s
-4 a* LY
n ) |

n s o whole aumber, so yes: the &k term
e)
n* +4 \20
- a? w

{706 =10.77... not o whole aumber

No, 120 is not o term
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a Here are the first five terms of a quadratic sequence.
5 11 19 29 41

Find an expression, in terms of n, for the nth term of this sequence. (2 marks)
Fora 'L"Ml“‘t“ sequence an® +bn tc, the second &iococo.re.m.c. s 2a. The n* terms 1, 4, 1,14, ... have
oca.rst doprerences 3,5, 7, .. ond second dopperence 2; muLtipLJu\S bv o makes it 2a. The Linear part
ba + ¢ adds no second eL:.ocJ;c.nm.c.

First difperences: €, 8,10, 12. Second diy cerence: 2, so the n* coe.ococ:.c.:.e.a{: T
Subtract a2 (1, 4, 9, 1€, 25) From the sequence: 4, 7,10, 13, 16, whieh has nth term 3n 41

So the nth term is a> + 3n +1

Check

n = \3:.vbsl+'b+l=$}A=2.3i\/e.s'-}+6+l=l\jA=33:.Ve.s‘1+‘1+l=l1jn=

'-}aa.ve.slé-\'l2.+\=2.‘i;n=$au/e.s?.5+l$+\='+l

a2+ 384\

n Here are the first five terms of a quadratic sequence.
1 10 25 46 73

Find an expression, in terms of n, for the nth term of this sequence. 3 marks)

For o 1umdrmtu sequence an® + ba + ¢, the second dogpperence is 2a. The a2 terms \, 4, 1,16, ... have J;'\rst
digperences 3,5,7, ... and second dig cerence 2; mu(.tip(.ym& bJ o makes ct 2a. The Lenear part on + e
a.dds no second dioc}ere.nc.z

First diyperences
9,15, 21, 27. Second depperence: ¢, so the a? c.oe.l,l,:.cie.n(: is € divided by 2 =3

Subtract 3a2 (3,12, 27, 4%, 15) From the sequence’ =2, =2, =2, -2, =2, o
constant -2

So the nth term s 302 - 2
Check

n = |3£V0$3'7.=|jI\=15lvbs|2.'1=|0j(\=33&.V€527'1=25)I\

1Y

Swe.s‘-t-&-2='+6,‘n=$3wes7$-2=7‘b

3n2 -2
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n A pattern of tiles is built in stages. Stage 1 uses 2 tiles, stage 2 uses 9 tiles, stage 3 uses 20 tiles and stage 4 uses 35 tiles. The
number of tiles in each stage forms a quadratic sequence.

a. Find an expression, in terms of n, for the number of tiles in stage n.
b. Work out the number of tiles in stage 12.

c. Mia says that one stage uses exactly 500 tiles. Is she correct? You must show your working. (5 marks)

o)

Seiue.m.e: 2 92035
ot deppl THIS
2nd d.:.I,J;: “ Y4

20d di g cerence 4, so 2n?

2n% 2 218 32
Se.iuu\r.e -2n*: 0129

Thisisa-1

2a* 4+ n -\
o)
2x\22412-\ = 288 4+

299 tiles
¢)
A=I15. 2% 225 +1F - | = 4éY

A= I162X2S¢C+16-\=527

S00 s between Hé4 and 527

No, Mia s wrons

n Here are the first five terms of a quadratic sequence.
6 15 28 45 66

Find an expression, in terms of n, for the nth term of this sequence. 3 marks)
For a 1uo~d.ro~t:.c sequence an®+bn +c, the second dipperence cs 2a. The atterms \, 4, 9,16, ... have oc-..rst
dopperences 3,5, 7, .. and second doy cerence 2; MU(’t"P(‘DMS by a makes vt 20.. The Lenear part bn + ¢
adds no second &iJ;oce.er.e.
First dopperences: 9,13,17, 2. Second digperence: 4, so the a* c.oe.J,J,ic.u.n'b is 2
Subtract 242 (2, 8,18, 32, SO) Fom the sequencel W, 7,10, 13, 16, which has ath term 3n +)\
So the ath term is 2a* + 3a +\
Check

= |3we.sz+3+\=6;n=13wess+é+|=|s;a=33we.s|8+'1+|=18;n

='+3:.\/zs'$2-|>\1+\='+$;n=53:.\/!,550+l5+\=“

2024+ 3n 4+
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Here are the first five terms of a quadratic sequence.
0 7 18 33 52

Find an expression, in terms of n, for the nth term of this sequence. (3 marks)

For a im.d.ra.{:a.c seguence an* + ba t e, the second dipperence is 2a. The a? terms \, 4, 9,16, ... have
First doprerences 3,5, 7, ... and second deg cerence 2; mu(.t:.pLJmS b:} o makes ¥ 2a. The Linear park bon
+ ¢ adds no second d.:.J;oce.n.m.c.
First &:.J;J.c.ru\ce.s: 7, W, 15, 1. Second J.iJ;J.Q.r!.M.LI 4, so the a? coe.J;J;‘w.s.U\t s 2
Subtract 242 (2, %, 18, 32, 50) From the sequence! =2, =, O, \, 2, which has nth termn =3
So the nth term s 24240 -3
Check

n = lawes?.+l-‘b=0,‘A=2.3w¢.s%+2.-3=7,'A=33wesl%+3-‘b=\8,‘a

=H3ives32+'+-3=33,'A=53=.ve.550+5-3=$2.

2n* 4+ -3

u Here are the first four terms of a quadratic sequence.
30 27 20 9

a. Find an expression, in terms of n, for the nth term.

b. Work out the value of the first term in the sequence that is negative. (4 marks)

o)

Se.lue.m.u 30272019

Ist deppi=3-7-0

2nd d.iJ:J:: -4 -4

2nd &:.ococucﬁu. -4, s0 =2n*

-2n*; =2 =% -\ =32

Sequence = (-2a%): 32 35 3% W
This s 3n + 29

-2a% 4 30 + 29
b)

[))

“w. =32 +12 +29=19

A=S.-SO+I1S+29=-6
¢ (the Sth term)
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n Here are the first five terms of a quadratic sequence.
4 13 26 43 64
a. Find an expression, in terms of n, for the nth term of this sequence.

b. Hence find the 10th term of the sequence. (3 marks)

For a cv.m.&rmtx.o seguence anz+bn +c, the second d&ococc.rem.e. s 2. The n2 terms 1, 4, 9, 16, ... have
J,irs'(: doprerences 3,5, 7, .. and second doy cerence 2; mu(.{:ip(.vma by o makes it 20. The Lenear pork ba

+ ¢ adds no second d.aococerc.nce.

o) First dipperences: 9,13,17, 2. Second di g cerence: 4, so the a2 r.oe.oc_l,:.r.:.cnt
i 2

Subtract 242 (2, 8,18, 32, SO) From the sequence’ 2, S, 8, Il, 14, which has nth term 3n =1

So the ath term cs 24% 4 34 =\
Check

n = las.v'.sl+3-l='+,'n=13‘wo.s%+6-l=13;n=33:.VQ.s\8+‘l-
l=2.€3n='+3i.ve,s'51-\'lz-l='+3,'a=$3iv¢.550-\'\5-l=4'+

b) When n 10: 2(1\00) + 30 -\ = 200 + 30 -\ = 229

m The first term of a quadratic sequence is 2. The differences between consecutive terms are 5, 9, 13, 17, ...
Find an expression, in terms of n, for the nth term of the sequence. 3 marks)

Build the seguence Lrom the d.;hce.nacc.s

2 71629

ot digg:S an
2nd d.*.l,oci “+ 4

2nd dipperence 4, so La*

2a*: 2218 32
Sc."uc.m.c. -2a% 0 -\ -2 -3

This ts =n + 1|

20T - n +\
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m Here are the first five terms of a quadratic sequence.
20 38 52 62 68

Find an expression, in terms of n, for the nth term of this sequence. (3 marks)

For a 1Uo.dro.(:ic sequence an® +bn e, the second J.:.J:_J.Lrem.!. s 2a. The n* terms \, 4, 9, \¢, ... have
perstdoprerences 3, 5,7, . and second deg cerence 2; mu(.t:.p(.vma b:} o makes it 2a. The Linear part ba

+ ¢ adds no second d.iococt.rbm;t.

Ferst d.i.ocl,cru\ccs: 18, 14, 10, 6. Second di g perence =4, so the a? coe.ococs.c.s.e.nt is
-2

Subtract =242 (-2, =%, -\8, -32, -50) From the sequence! 22, 4, 70, 4, Ny, which has ath term 240 - 2

So the ath term ¢s =2n* 4 240 - 2
Check

A=\yyu-z+zw-1=zqa=23wuws+qs-z=3wn=3y~u-m+
'n.-z=5’1;n='+3we.s-sz+‘lc-2.=62;a=5‘5we.s-so+\1o-z=6%

-2a2 4+ 240 -2

m Here are the first five terms of a quadratic sequence.
38 14 21 29

Find an expression, in terms of n, for the nth term of this sequence. 3 marks)

of o qUadratic sequence an” + bon + ¢ e secon LEfporence s 2o, e n*Cerms I, 4, 9,16, ... have
F 9 drat 9 +b , th d d FF The a* t 910, ... h
oca.rs(: dipperences 3,5, 7, ... and second deg cerence 2; ma(,t:.p(.:);na b:) o makes ct 2o, The Linear part bn

+ ¢ adds no second dtoCJ—Q-N-M—G-

. . - |
First degperences: 5,4, T, B Second dopperence!l, so the a? cobocl,u'.\e.l\t s 7

b
Subtract — (o5, 2,4.5, 8,\2.5) From the sequence. 2.5, &, 1.5, 13, 16.5, an arcthmetic seq uence with
2
ath £erm 3.5n -1
Attt Ta-2
2

So the ath term ts 0.5a* 4+ 3.50 = |, which con be written as

Check

- 1+7-2 G4 -2 -
n = Isavcs—=3;A=23iv¢.s—=8;n=33av¢.sm—\l=
2

2 y
- 25 +3s -2
\; a=h}3avzsw=m; A=$3:.Ve.s = 29
2
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m The nth term of a sequence is 2n? + 5n.
Show that the difference between the (n + 1)th term and the nth termis 4n + 7. 3 marks)

llo.p(.u.v.aby (n+1)
(a4 1)tk term = 2(a41)2+5(a+1)
= 24" t4nt24S0tS

= 24+ + 7
Subtract the ath term

= 20"+ 90+ 7 - (242 + Sn)

YUn + 7

m The nth term of a quadratic sequence is an® + bn, where a and b are constants.
The 2nd term of the sequence is 10.
The 4th term of the sequence is 36.

a. Find an expression, in terms of n, for the nth term of the sequence.

b. Find the value of n for which the nth term of the sequence is 105. (6 marks)
o.)A=2.3:.ve.s'+o.*2.b=I0,s02m+b=5'.n=Haive.slcm+4b=3‘,50'-}a+b=1
Subtro.cku\a

2o = 4,%00a=2,and theanb =5 -4 =)

The ath term s 2n2 4 n
Checl
2nd term = R +2 =10; H4th term =32 + 4+ =3¢

b) Solve 2a* 4+ = I0S, s0 24>+ A -\OS = O
Factorise

(2a+18)(a-7) = ZA"-I'-M-\'\S'A-\O$=1n1+n-lOS’,son=7orn=-%
n must be a posctive :.nte.se.r, son=7
Check

2(4)+7 = I +7=105
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m Here are the first five terms of a quadratic sequence.
7 16 29 46 67
a. Find an expression, in terms of n, for the nth term of this sequence.

b. Show that 500 is not a term of this sequence. (6 marks)

For o 1um&rmtno sequence an® + ba + ¢, the second dx.l.t!,r!.m.!. s 20. The n* terms \, 4, 9, \¢, ... have
oc:.rst dopperences 3, s, 7, ... and second dipperence 2; muLtip(,J:.ns bj o makes tt 2a. The Lenear part ba

4+ ¢ adds no second dit}erem.e
a) Furst dof perences: 9,13, 17, 2\ Second J.ioc,oc,e.rem.e: 4, so the a* coe.oc,oc,ic.nc.f\t

s 2

Subtract 242 (2, %,19, 32, SO) Fom the seguence: 5, 8,11, 14,17, which has akh term 34 + 2

So the ath termis 242+ 30 + 2
Check

A= |3we.sz+3+2.='7;n=2.3wcs‘b+6+2.=\4;n=33wo.s|%+‘l+2.=z‘l;
A=43iv¢.s'€>1+ll+1='+¢jA=$3‘wcsso-\'\5+l=67

b) .Ior_ SO0 were o term, thea 242 + 30+ 2 =500, %0242+ 3n-498=0
The duscriminant (the 1uu\tit:) b2 - 4ac vnder the s9 vare root in the 1umd.ro~t:.c J,ormu(.o.) s34 4 22 x
%499 = 9 4+ 39%4 = 3993

399% ¢s not o sq va.re aumber (63 = 3969 and (4% = 409E), 0 n ts not o whole

number

ALkethwu.D
the \Sth term s 2(225) + 45 4+ 2 = 9497 and the 16t term is 2(25¢) + 4% +

2 =562, and the segutnce Lo thcreasing,
so it skips SOO
Ecther way, SOO is not o term o £he sequence
J ¢ 1
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