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Additional materials:   Answer sheet 
 
 
INSTRUCTIONS TO CANDIDATES  
 
Please read these instructions carefully, but do not open the question paper until 
you are told that you may do so. 
 
A separate answer sheet is provided for this paper. Please check you have one. 
You also require a soft pencil and an eraser.  
 
Please complete the answer sheet with your candidate number, centre number,  
date of birth, and full name. 
 
This paper is the first of two papers.  
 
There are 20 questions on this paper. For each question, choose the one answer you 
consider correct and record your choice on the separate answer sheet. If you make a 
mistake, erase thoroughly and try again. 
 
There are no penalties for incorrect responses, only marks for correct answers, so you 
should attempt all 20 questions. Each question is worth one mark. 
 
You can use the question paper for rough working or notes, but no extra paper is 
allowed. 
 
You must complete the answer sheet within the time limit. 
 
Calculators and dictionaries are NOT permitted. 
 
There is no formulae booklet for this test. 
 
 
 
Please wait to be told you may begin before turning this page. 
 

This question paper consists of 21 printed pages and 3 blank pages. 
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1 Which of the following is an expression for the first derivative with respect to x of

x3 − 5x2

2x
√
x

A −
√
x

2

B

√
x

4

C
3x− 5

4
√
x

D
3
√
x− 5

4
√
x

E
3
√
x− 10

3
√
x

F
3x2 − 10x

3
√
x

3

"Critical thought"= Don't use Quotient Rule .
& Reaction Circuit = Simplify before Calculation

.

*

= (2p =) "(93-592).

& => <7-PP-544
GA) = [17-51)

FM= EPE-Ep-5

Universal.
&

Simple Lesson). Seek Deletion/Optimisation before
↓ Automation
See if we canperfect itsimplity ↓Calculation?
methods beforCalculationFburte force

algebra itself)



2 (2x+ 1) and (x− 2) are factors of 2x3 + px2 + q

What is the value of 2p+ q ?

A −10

B −38
5

C −22
3

D 22
3

E 38
5

F 10

4

↓ Simple factor theorem.

:

A linear binomial (-2) is a factor of fless if and only if Fic
=0.

FM1= 273+P11+g

(77E) = 712=o.
~

Fr21-I +p+q =0.
-1+p+4

= 0.

97 . D
7121= 16+4p+g

=0
.

#g=+ .. 3

& + &: 5p+59 =15, p+8
=3

.

: 39 = -2 ,G
= - 5

.

sp
=19

, 9 = 7



3 Find the complete set of values of x for which

(x+ 4)(x+ 3)(1− x) > 0 and (x+ 2)(x− 2) < 0

A 1 < x < 2

B −2 < x < 1

C −2 < x < 2

D x < −2 or x > 1

E x < −4 or x > 2

F x < −4 or − 3 < x < 1

G −4 < x < −2 or x > 1

5

* And = 1 /intersection)
.

* or = U (Union)
.

&# *
9454 or ->/131)-2 .3

.

-I I
-27<+ ↓

* Habitrate sketching number line diagramsA

expressing inegralities.

~ Tips) When doing so, the heights of all of the inequalities
must be different.
-> If there are 3 differentSets of Inequalities, the heightsmust



4 The 1st, 2nd and 3rd terms of a geometric progression are also the 1st, 4th and 6th

terms, respectively, of an arithmetic progression.

The sum to infinity of the geometric progression is 12.

Find the 1st term of the geometric progression.

A 1

B 2

C 3

D 4

E 5

F 6

6

both
&

↳1Do notuse theadamantaatld.Montintroduced insegreis
Geometric : An2

= Anris' Outl needed)
·

so12) Use overall structure ofgeometric sequences.

&are 3 : 2.

Catal : ryal = 3: 2 & = 39= /2

3r=2
,
U= E a=4

1012) Use overall structure of arithmetic sequences.
a at3d attd

.

↓
An= Any Ant for geometric sequences.
(9+3d)"= Gla+5d)

.

#+90=d
.

Ad+ 9d2= 0.

a+ 9d=0
- 9d->>-6d-> -4d~

↑ 5
. )

# = -27d =1
.

* Don't find d's actual value

= K
↓ as d= N . Just Fulfill Whatis

required.



5 The curve S has equation

y = px2 + 6x− q

where p and q are constants.

S has a line of symmetry at x = −1
4 and touches the x-axis at exactly one point.

What is the value of p+ 8q ?

A 6

B 18

C 21

D 25

E 38

7

tangent to
9 -Axis at one

&>
y

=pM+*1 + o point.

=>pbitcel+To?
=>PEPP+To

zp= 6, 1
=12

-

g==
#I ↓
·== -

ptEg = 12-6= 6.



6 Find the maximum value of the function

f(x) =
1

52x − 4(5x) + 7

A 1
7

B 1
4

C 1
3

D 3

E 4

F 7

8

* Substitution)
.

the variable must be assigned a specific Domain.
-> ACTIONSTEP)Even if it is 7-x , x), make a habit such that

every single new variable introduced/assigned, Write out domains next
to it.

& FMo

max (FAD = min [154-2)2 +33
I

=>3atdomain
includes the rest.



7 Given that

23x = 8(y+3)

and

4(x+1) =
16(y+1)

8(y+3)

what is the value of x+ y ?

A −23

B −22

C −15

D −14

E −11

F −10

9

As y
= 94 is one-to-one function

,

thus if flast fib) then 9 Fb
.

Command Term.

Given Bases are allperfect
powers of 2.

CriticalThought
match out the bases all into↓

& 2
3
= 23+3).

& -

>

CMT=2AYHy↓22+2 =
y-5

&

&= Cly+3) +T

ItJATy



8 The function f is defined for all real x as

f(x) = (p− x)(x+ 2)

Find the complete set of values of p for which the maximum value of f(x) is
less than 4.

A −2− 4
√
2 < p < −2 + 4

√
2

B −2− 2
√
2 < p < −2 + 2

√
2

C −2
√
5 < p < 2

√
5

D −6 < p < 2

E −4 < p < 0

F −2 < p < 2

10

* There was no need to compare what isbigger between
-2 8P. -> Only need to know the vertex's

11 values.

3
max(fil) <4

7)Coordinate of Vertex:

-> 7)2 = max(f) 1: fl is a gradratic

Y
with negative leading

coefficient)

71E =Ip-E( +2)
=/4)
=>He

#)< 4 =22

#22
#-2)( +2) <
↑+2-4) (p+274) To
xp/2

.



9 The quadratic expression x2 − 14x+ 9 factorises as (x− α)(x− β), where α and β
are positive real numbers.

Which quadratic expression can be factorised as (x−
√
α )(x−

√
β ) ?

A x2 −
√
10x+ 3

B x2 −
√
14x+ 3

C x2 −
√
20x+ 3

D x2 − 178x+ 81

E x2 − 176x+ 81

F x2 + 196x+ 81

11

↓Vieta's formula is a must. (You must know at least for Quadratics ACubics).
↳ Bro this is not that deep it'sjust sucha simple simple concept that recors, A LOT.

&+B = 14

O ↓ ap= 9 3
.

let this be >P-M1+h.
6
.A M=+TP->ABT2AB =M2
-

4=AB= 19 = 3 14 +CX3 = 20 =M2

M = 255



Extensionto

VietasFormulas
#Yp

*

Quick Recap : S=191. A"SA A=/B-41
.

But In Vieta's formula
,
is there a moregeneralised Algebraic

Approach for expressing 6,B in terms of coefficients !
↓
let 91+611+c= a19-2) (-B)
From Vieta's FormulaAgain, as always, it's not that deep...
+B = -- just expand& compare coefficients)

C↓B = E
=> But... How about AB ? Isthere a general form
for x-B ? (We aren't taught this in A-levels).

In a nutshell

1- x1= Fa



Let's
go

back to the core.

97RbDAC =0's two rooAs are 2 andB.
lato , 9, b, c E/R) A B>

Lets assume D30 Ahrs &,B EIR /May be distinct
aDi+7+ (2)2-124+ C I'm Just

Repeated?

provin
Formula here.

-alte ↓ g
Quadratic

/Complete guares).

Spiscriminant)
.

4= SA D = 6 = Kas

7)=
29
, za

As B> < , B=
12JustChose to· say sol
+B=+= -

1-91 =1) -1)=



9. Coalescence. FA1= AM-x1/7-B)
~

*
~ - Ih
⑧ & &
X B

4. WeDiscussed in

Chpt2. Polynomials ofNOIR
wigh this frame iskey.

**A

Previously, we proved that B-2= ↓
As A =/B-X1 = Distance between THE X-COORDINATES

↓
Substitute $ = Fa ;

S=lay
= #191.:Y

NotCompulsory to memorise, Just to showthe
,

andD (Piscriminant)beauty of connecting S(Area), a)leading



10 The following sequence of transformations is applied to the curve y = 4x2

1. Translation by

(
3
−5

)

2. Reflection in the x-axis

3. Stretch parallel to the x-axis with scale factor 2

What is the equation of the resulting curve?

A y = −x2 + 12x− 31

B y = −x2 + 12x− 41

C y = x2 + 12x+ 31

D y = x2 + 12x+ 41

E y = −16x2 + 48x− 31

F y = −16x2 + 48x− 41

G y = 16x2 − 48x+ 31

H y = 16x2 − 48x+ 41

12

D Do all the translations/transformations Sequentiallyseperately.
&THEN. Only then after finishing several translations canyou substitute back into

9. Translations. the function.

&
* ↓ finiyl-o

719-3
,775)

=0.

↓
-

* notice how I did not - ly-5), so
FD-3, +5)

= 0
.

I didnotMultiply 7) to the entire
&

↓
Fle

bit
, only they itself.

,JASFo

[yt) = 4/211-3)

y-5
= - 19-612 .

y
= -1-612+5

=> -H27)-36+5
=> -1/27-3/



Ti
,
Tz ... Tn. 3.

.Translatinciple) For transforming a
graph, express it sequentially, compute the transfor-
mations sequentially . THEN, ONLY THEN do

you
finally substitute all of it.
Iknow it's coming from graphical transformation, butby all means , when
actually solving them the step of visualisation is notheeded.)

Tr ThH

e.g) FAYo-y, 1942gl
let T2)2nd transformation be : (

Stretch
. parallel to7taxisby Scale factor 3.

findg1I.
translation inty-axis directionby a

fly-2)
+42)=gMI

↑
So only substitute the translation into the variable itself, not the]
expression aroundit.



(examples)

Folyo
7. ( Diy)

=
o
-> fo) >72,4-41

=
0.

T ↓
y-2 5↓ falete y2172)I ↓ stretch parallel to Taxisby 3.translate parallel toyaxisby 2.

TTS
!

A ↓
↓o

THEN ! WeSubstitute .

P



11 The quadratic function shown passes through (2, 0) and (q, 0), where q > 2.

2 q

R

S

x

y

What is the value of q such that the area of region R equals the area of region S ?

A
√
6

B 3

C 18
5

D 4

E 6

F 33
5

13

Repeated in NOIR. knew this, thisquestion takes⑧

alarame Second to solve.

*

1Ifyou didnot knowRatios)let fas = 91-2)D)12I 9 Fo
,
a EIRF

& R=S2Glidex , S =-Guides (under11-axis)

R-6 =% "Glida + S2P 81 des =0.): R=S).

↓
RHS = SPEMdD= SP91272)A-pidd = o

9+ so ) gP1-2)M-pIA=o.
Expand& integrateA algebra.



12 How many real solutions are there to the equation

3 cosx =
√
x

where x is in radians?

A 0

B 1

C 2

D 3

E 4

F 5

G infinitely many

14

* When solving equationsfyou decide to solve it usinggraphs, ORDER matters.

* forcus on points on the intergrid.

-> # I o

↓
y -E#3. Y=

&

·"MM
↓
my keypoints of analysis werepoints s.A. y values

were integers, specifically local maximum.

y
X·
9. Recent TMUA trends.



The Complete Agorithm for ...
9. Sketching composite functions!

↑. Lectures an Composite
Functions.& Objective is to find key pointsyou

11) Domainsange.the most fundamental thing about functions) wantto observe thegraph's
- * estimate around8Do So.

12)X-intercept, 7-intercept,A points excluded from thedomain.
13) Asymptotes.Symptotes are usually formed around 77coordinates of values excluded

.

from Domain.

14)End behaviour
. (7)-> IX, 21-> 9 6

.
A a are the values of verticalsymptotes.)

practice this as a fickbox you keep moving forward.

3M Objective is Ar Observe how frai'sgraph changes,based on key points/Stationary points s. A.11) F'le => -> Stationary points. f'R =0)
.

12) Set 2, 62, &n be stationary points: x-> 4+, >1-> &-

HOW DOES THE SIGN OF FI change as 11- x ?
Either2 of4)

FI

#FM
S

->
fla -Fif

③ f"M)
.

~
F
↑
f L f

~

11) Concarity .

7"M >0 = V Shape /Concare Up)

↑ 9 ↓= Convex(
7"M <0 E& Shape (Concave Down)

In common sense, = Concave)
Just curvature !



4. TMUA 2020 Paper 2 Model Answer+Analysis.
* for thisquestion, it's not necessary *f
ALL
,
but as recent trends necessitate the ability

to sketch composite functions... let's try so .
IPredicated on the previousalgorithm)
3 COSD =I

18012) 3=
let FM= , so we'll compare twographsyes it[FM1] x Heuristics for XDY selection is excluding which S
* XAY :

the 2 limprA andylortprt] can't have
-

X : 210D can'tbe negative thus non-negative)Y:<x,D↓- 24+!Cos + 0 ):Denominator Fo, So cosD+0 thus 1)F [T ( nEx)
-

& Deyintercept at 4=
0

Generalised into...
#> /ENHIP+: -·mptotesstE: I # IRNHIT - : to

& End Behaviour.

-Finisigns : Does not converge
= Diverge. Ifyou were to

If'M1]
.

SimpleProduct Rule.

S
pinpointit...

All-Ha
Numerator = 0.



·

↓71 ED ... /RHID all act as vertical asymptotes. Y

mar,



8012) 3 CoSD) =F

6012)Cost = T
let faB= , we'll compare &Y

= F2B

Y
= 5

[fini]
& X0Y)As always, domain t range)
X : 1/PE)- -, 0), 10, 1)

.

4:y E/R .

& Intersections with 71-axis at Cost1=0):#Fo]
As JTFO,O = 0; COSP = 0 at 11/24HT SANED .

3 Asymptofes. (F.) -> CHOt o = +D
. /Vertical Symptote).S

7 -

Doesn't exist as not included in Domain.
IfM1] ↳itnotneed to be analysed.

FIM1= <Os = D-5 .

Cost
.

7'M1= -<11- =. Costl + D-
=
-sind

= - -/tpcosp) +sind) =0 at 700EPC+AND
= o

↓El = -fant)
.

↓
) Can't solve this algebraicaly...

It's enough to know that the roots here are the stationarypoints.



- VerticalAsymptote as observedpreviously.
/microl

y-coss

& &

&
&

/macro

y=o



9. sketching reciprocal functions.
2 mention this because so/2) sketched on and sol2)
sketchedcos , So this blackboardpresents a general algorithm
to sketch Fin, from fis, and vice versa.

7. TMUA9 sketching
< SketchEntring fin'sgrap Lectures.

JustF= Reciprocal function)
D find values such that IfA11=1 (F11 = #1) 2implies
lyou may ask... Why ? It's because solving fM1= (fM1=0)

/

and set those as fixed points. SFMM192-1 :o
3) find 1) intercepts ofy

= f121 points 6.A fell =)
.

ADetermine left/right sided sign ofsymptotes. 17M1-1) (FBIH)=0 So

change increasing-> decreasing) for
7121 = FI

.

decreasing
-

> increasing Algebraic ProofC S on nextpage.
certain intervals.

* IF FR -> to
, Fin, - 0 fromup L->

27F -> -x

, ", -o from down > 2

*IfFM1 -> of
· Fin -> +o

27 fill -> 0- , F
->-D

27 IfBII =I
, TII

=I



e.g) find y =i roing y
=>

xY y
=>

· y
=1 (fixpoints first)· i

Ot is an informal
>2

*AA
-2 %o c -> way of saying

find37intercepts. approaching 0 from the

right, this apositiveive.Ascot
, sit ot thus, canegationa

11-0- , CP+ of Hence
*

->& -=>Increases
.

Both of
, o-are not

co ->YERcreases. ->Y & actually O
, so they

↓ Decreases. denominators.0 <P ->y
=

D
~Increases. ->Y :P& car

go into
-

I↓.⑧

⑧

>
I 0 I



9. Why fil and Fin, has opposite signs for their firstSserivatives
,

↓
↑ (Fin(20 ,

s does not impact
overall sign of7'M
at all).

↓
Hence
,
F'M) has oppositesigns with a(F)
↓ Graphically #M

1

y
= fill increases at [a,b] =Y

= Fin, decreases at 59.b]] Graphically

= an17M) >o # alF) =) Algebraicaly
D
y

= fal decreases at [9,b] =Y
=Fi, increases at 59,63len.

= an17M) = o #ali) = o) Algebraicaly



plications.

Can we Sketch fzM) if we knew f, DI? AND Vice

Versa; can we sketch file) if we knew full'sgraph ?

7,M1 = Fos F21)=s

↓identical 1) - coordinates s.A. F2D=0 .1)Coordinates S.A f,M) has vertical asymptotes= &Coordinates S.A f,M) has 7tintercept.
coordinate S.AfzD) has verticalsymptotes = 7) Coordinates S.AfzR) has 77-intercepts.

Sin this case simply origin).

Fal=
Fill=



Examples/further)
& y= sin->y

= Csad

2) Y
= COSP->Y

= secs

& y
=AanD->y

= cotc
8= 5 ye

Ay
= p -> Y= &-Ii I

y
=+ -----I

Y
=y

=R +Y=+

-yKe2K-



·

fini

·

COST

⑰
tan)



Micro (trigonometry)

Macro (Arigonometry)



13 Find the coefficient of x2y4 in the expansion of (1 + x+ y2)7

A 6

B 10

C 21

D 35

E 105

F 210

15

*
*

14) = MPPy/1)Y
.

↓ coefficients:(2x5(2xCs
.

=> 16 x5 = CIX 10 = 11..&**
In trinomial (3 terms) expansion... coefficients-
are (A+B+c)"= mCalA19 xm-aCb/B1Px c Cc()

↑ S. A Ctb+C =M.

&eneralisation : (M, +Met .. +Mn) 6.A 6=)
=>(M."x (M2" x ... x (Mn)· sCx11 x 8+1, CeR x5-1fk[+13x ...

↓ ↑
anCIn.

*To find co-eff
,

checksoigns seperately.



9. Practice Questions.
(A +B +c)'s Arinomial expansion has
a term of AMa&4 < Mcx/NCna" N-na C no
s
.
A N =Nathb +Na ↑

N-na-no (na
↓A Caveats before computing)

·



(Non Maths(CS)NatsaiMajois9. Dire into generalisation. N

IM, +M2tMst ... +Mn++Mn)NE, Mis] (
=>Coefficien x(M?"McMe ... MnT .Mn)
S
.A Coefficient of this term. 17, <k = NJ

↓

NC YNelCN-II *NHER CN-1-hEls' "N-DlAlet ... +In+CcIn
.



1901+9,'+92)P+93)+... + An-D""+AnDYSAID
Coefficient of D

*
SA A-7

,
AEIO

, UNJ

↑
in expansion of (AnylyN. (Oxbridge/Imperial Maths/Joint

MathsA CSmust

know this turth?
1171)

N

(1792)
N

16+AMIN
(C+bit 93R)N

1dt (1+63+93B)
N

"



14 The area enclosed between the line y = mx and the curve y = x3 is 6.

What is the value of m ?

A 2

B 4

C
√
3

D
√
6

E 2
√
3

F 2
√
6

16

* Likewise, ifyou knew formula it would be dead simple.

*S= #1914 if all 3 intersections' st T. Noir Premiere
RetF Polynomials Chpt1=>9713+ ...

%=B y =m8012).
I

&
·s

28,

#111-94
. x2 = 6

d4=/2

Sol2] Set FM1=>13
↓)M

= 25
.

↓

JAI
=Ms

GUTgMI=GM). = (-MD =17D2-m) =11-m)1)

-In im

egl 741= 83Bxn/ [121(M14 = 3 /=E)
M2= /2

Alle
M= 253

.

6769



The cubic function 5-star analysis does not need to be
only awom,y=

3

&

y
=MD

tangent at inflectionpoint-Yest
·Tot atisp I&

↑
y

=n3

it could be the other two graphs too!

from Nir Premiere.



15 Find the positive difference between the two real values of x for which

(log2 x)
4 + 12

(
log2

(
1

x

))2

− 26 = 0

A 4

B 16

C 15
4

D 17
4

E 255
16

F 257
16

17

↓)Setlog1=k. (k EIR)
& K +/2k2-26 =0.

↓
# - 124-2415-26 =o

.

(1-24/k"+ 22) = 0
.

=> (24/K+ 24

/Complex /imaginary).: K = 122

↓Pogz1 =22, 2-
↑= 4 . 5 -> 14-21:



16 The circle C1 has equation (x+ 2)2 + (y − 1)2 = 3

The circle C2 has equation (x− 4)2 + (y − 1)2 = 3

The straight line l is a tangent to both C1 and C2 and has positive gradient.

The acute angle between l and the x-axis is θ

Find the value of tan θ

A 1
2

B 2

C
√
2
2

D
√
2

E
√
6
2

F
√
6
3

G
√
3
3

H
√
3

18

↓Ify
=M1ty/linear function), then m

= fant 6.AO is acute angle between
+ axis and1

* 9. Geometric
Intuition

.

command terms) two centers have
identicaly-valuesAidentical radii.

-

&

~E&

tanb==
* Critical thought : Same Radius => Awo
tangential triangles are congrent.



Don't overperfect graph.

4 --2) E
-= this line in

this case

& ,& -> is parallel AOSFAXTS&↓ - -
3

E

So simply find tank from 1 ->
- S

tank = = =A E

9-
V R

·
[RAK = d

.



17 Find the complete set of values of m in terms of c such that the graphs of
y = mx+ c and y =

√
x have two points of intersection.

A 0 < m < 1
4c

B 0 < m < 4c2

C m > 1
4c

D m < 1
4c

E m > 4c2

F m < 4c2

19

* Look at the extreme bornday case scenariosA start workingyour
way
towards in between.

& *

-
-= M11+2A>10.

. ↓
#= M21+2MCD+ C ? when C=0

.1 MJ0.
m2+/2Mc+(7)+C2

D = 12MC-112-4M222
= 4M2F 4 MC +1- 4Mc

=> 1-4MC =0.

-
>

- : M =
42



18 Find the number of solutions and the sum of the solutions of the equation

1− 2 cos2 x = | cos x |

where 0 ≤ x ≤ 180◦

A Number of solutions = 2 Sum of solutions = 180◦

B Number of solutions = 2 Sum of solutions = 240◦

C Number of solutions = 3 Sum of solutions = 180◦

D Number of solutions = 3 Sum of solutions = 360◦

E Number of solutions = 4 Sum of solutions = 240◦

F Number of solutions = 4 Sum of solutions = 360◦

20

* Get used to case division
.
3
plitting

into piecewise
functions

.

&
-

1T) COSD >,0.

↓2Cos "7) = Cosx)
.

2Cos"+ COST) - 50.

& ↑ I #12COS11) (COSSI+1) = 0.

Cost= I
(ii) Cos Eo

1-2C052) = - CostC
2cos"1-COSD- = 0.
9 -

(2Cos11+11/COS11 -1) =0
.

cos1= -I



19 Find the lowest positive integer for which x2 − 52x− 52 is positive.

A 26

B 27

C 51

D 52

E 53

F 54

21

mandterm)-527-52
* There was no needto sketch thegraphs. -> CommonAer expressed....

sogroup them.↓
& * Critical thought.

-

min (2) 8.A >P-524-5270 .

↓
↑H

& at2=51:

5)2) 52x52
. N

at 4= 52.

52> 52x 53 (XI
.

:..: at (F53

533-11/53H) =532



20 For how many values of a is the equation

(x− a)(x2 − x+ a) = 0

satisfied by exactly two distinct values of x ?

A 0

B 1

C 2

D 3

E 4

F more than 4

22

A Repeated RootsCould be triple
roots !

->Two distinct roots => One roots is repeated.

9. Caveats
,

&
-

1) (9-9) /(72-9+9) and 9=9 is not triple roof.

& aataio- (IED)

17) sta +D-Uta) and 1429ta) has repeatedof
.

-> D= 0
, 1-4970

&
111 / 12-2) ?
:. G=I is valid·



carents,I
17f

y
=1+/3 y

= -19-1)

Both are still verbally expressed as

"Repeated Roots"! 3)

*
SelfS Ifin1= 9 (2-1)2(25-91)

Don't react as "repeated"only when
itshows up as twice.
[In technical terms

,
a repeated root can showup any number of times

greater than one.]
.
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