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CAIE AS Level Further Mathematics Roots of the Polynomials

By Muhammad Shafig ur Rehman

Q.1 Oct/Nov/P11+P13/22

(a) Show that 45° +27d = 0.
(b) Given that 2a® +¥? = 3b, find the values of b and 4.

I The cubic equation x* + bx” +d = 0 has roots @, 8, y, where @ = 8 and d # 0.
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CAIE AS Level Further Mathematics Roots of the Polynomi By Muhammad Shafig ur Rehman
Q.2 Oct/Nov/P12/22
2 The equation x* +3x* +2x+6 = 0 hasroots &, 3,7, 5.
| 1

(a) Find a quartic equation whose roots are =, Elf —Ii' L; and state the value Uf_l“ F:‘ 7 %

(b) Find the value of B2y28% +a’y?8” +o?f28* +a’ By

(c) Find the value of — L +;4+; +61,,
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CAIE AS Level Further Mathematics
Q.3 May/June/P11/22

Roots of the Polynomials By Muhammad Shafig ur Rehman
I'he cubic equation 2x” + 5x* — 6 = 0 has roots a B,y

(a) Find a cubic equation whose roots are #, ﬁll’ 1 3]
(b) Find the value Dfﬁi'l'ﬁl -# B3]
- 1 1 1
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CAIE AS Level Further Mathematics Roots of the Polynomials

Q.4 May/June/P13/22

By Muhammad Shafig ur Rehman

The cubic equation x* +5x* +10x—2 = 0 has roots @, j, 7.

(a) Find the value of @’ +8° +y°.
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CAIE AS Level Further Mathematics Roots of the Polynomials By Muhammad Shafig ur Rehman
Q.5 May/June/P11/21

The equation x* —2¥* —1 = 0 has roots &, B.v.é.

(a) Find a quartic equation whose roots are o, ﬂ!, 7‘3, 5° and state the value of o’ +ﬁ] +T‘"+6’_

[4]

(b) Find the value afé+%+;‘7+%. [3]

(¢) Find the value of a* + B* +y* +6*.
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CAIE AS Level Further Mathematics Roots of the Polynomials By Muhammad Shafig ur Rehman

Q.6 May/June/P13/21
The cubic equation 2x” —4x*+3 = 0 has roots @, f3, 7. Let S, =a"+p"+y".

3]
(1]
[2

(a) State the value of S, and find the value of S,
(b) (i) Express S, , intemms of S.and S .

(ii) Hence, or otherwise, find the value of S,

(c) Use the substitution y = §, —x, where S, is the numerical value found in part (8), to fi

simplify an equation whose roots are a+§, B+y, y+a.
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CAIE AS Level Further Mathematics Roots of the Polynomials __By Muhammad Shafig ur Rehman

Q.7 Oct/Nov/P11/21

It is given that
a+f+y=3, a’+p+yi=5, a’+p+y =6,

The cubic equation x* + bx* +ex+d = 0 has roots a, B, 7.

Find the values of b, ¢ and 4. [6]
Pabrecn +d =0 e qwl &, fUY
X4p+Y = - b
Shafig.mathematician@gmail.com (Aitchison College Lahore Pakistan) ]

N




_____—_———-——ﬁ
CAIE AS Level Further Mathematics Roots of the Polynomials
Q.8 DcthnvalZfZI

By Muhammad Shafiq ur Rehman

The cubic equation x*+2x* +3x+3 = 0 has roots a, 8, y.

(a) Find the value of a® + 2 +y2. [2)
(b) Showthato® + 8% +y* =1, [2]
(€) Use standard results from the list of formulae (MF19) to show that
Z({a‘+r}3 +(B+r) +(y+r)?)= n+3n(n+1)(an? +bn+c),
=1
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ca ;3+31L+31 +3=z0 s youl “'F"T ‘ )
Sd = =4
L - = ’
Ay = 2Tz (Sx) 97 3
= l{_"'l} N
= -—a
(b
L >
x> = =@ % %
9
f
53 = A a s
by g PEECTVREL
S0 CmaNGp C75)
PLI o +6 -9
= |/
. 2 a2
L L
(6 e o I wBET AT
(% 3 = gpr 2V
3 -+ ?»F n oo F
vy = P 2 aYr 47 .
L y -+
I _ v +37
( Y+r) B

3
3 of .
3 Yer) = 237 + 37
(A +7) +t’f5”)+[ I_ﬂ_“,aﬁ*?’f 2

i 1
L TH+37T
\ P ) z"‘ !__{,'f G
n 3 ) 4} =
y + (P ¥e!
S (R
=1

L p(n+n(en+l)
\ rl-l-]}*"é'x'"'
- n—*‘:x'f,ﬂt é

+ 3x 4_“12 Nt

Shafig.mathematician@gmail.com (Aitchison College Lahore Pa kistan)



= N =INN) ~ Nk (20t # 3 pene )t

=n + 5
{;ﬂm-m [-..a;. “8Nn=9 +3n+3n]

s | 4
i & M+ (Jﬂ -Sn =)



" CAIE AS Leve her Mathe Roots of the Polynomlals By Muhammad Shaflg ur Rehman
Q.9 May/June/P11/20

The cubic equation Gx* +px? —3x—5 = 0, where p is a constant, has roots @, B, 7.

(a) Find a cubic equation whose roots are o, B, 7. [3]

(b) Itisgiven that a* +82 +y2=2(a+p+7).

(i) Find the value of p.

(i) Find the value of &’ + 8* +¥°.
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CAIE AS Level Further Mathematics Roots of the Polynomials By Muhammad Shafig ur Rehman
Q.10 May/June/P13/20

The cubic equation 7x® +3x? +5x+1 = 0 has roots @, j, ¥.

(a) Find a cubic equation whose roots are ™', 7', ™"

[3]
(b) Find the valueof a2+ B2 +¢72 [2]
(c) Find the valueof @™ + 872 +y~* [2]
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CAIE AS Level Further Mathematics Roots of the Polyn

lals By Mu mad Shafig ur Rehman
Q.11 Oct/Nov/P11/20
The cubic equation x” +ex+1 = 0, where ¢ is a constant, has roots a, §, y
(a) Find a cubic equation whose roots are a?, A, 7. [3]
(b) Show that a®+ 8%+ % =3-2¢%. 3]
(c) Find the real value of ¢ for which the matrix {a® 1 ¥*|is singular.
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Q.12 Oct/Nov/P12/20

Roots of the Polynomials

By Muhammad Shafiq ur Rehman

The cubic equation x* + bx* +ex+d = 0, where b, ¢ and d are constants, has roots a, B, 7. Itis given
that afy =-1.

(a) State the value of 4.

(1]

(b) Find a cubic equation, with coeflicients in terms of b and ¢, whose roots are @ +1, S+1, Y+1.

(¢) Given also that Y+ | =—a—1, deduce that (¢—2b+3)(b—3) = b—c. %
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CAIE AS Level Further Mathematics
Q.13 May/June/P11+P12/19

The equation

Roots of the Polynomials

By Muhammad Shafig ur Rehman

C-x+1=0
has roots a, §, 7.

(i) Use the relation x = y* to show that the equation

Y+32+2y+1=0

has roots o, ﬁ’ y'. Hence write down the value of & + F+y. 3
Let S =o" + "+ ¥,

(ii) Find the value of S_,. ( : 0} (2)
(iii) Show that S¢ =5 and find the value of 5.
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Roots of the Polynomials By Muhammad Shafig ur Rehman

CAIE AS Level Further Mathematics

Q.14 May/June/P13/19
A cubic equation X + bx* + cx + d = 0 has real roots a, f and y such that

(i) Find the values of ¢ and d.

(ii) Express @ + f* + y* in terms of b.

(iii) Show that 5° — 15b+ 126 =0, 0 (4]
(2]

(iv) Given that 3 +iV(12) is a root of y* — 15y + 126 = 0, deduce the value of

3 i
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Q.15 Oct/ Nuw'p11+P12+P13!19
[

The equation x” + 2x* +x + 7 = 0 has roots a, f, 7.

(i) Use the relation x* = -7y to show that the equation
49y’ + 14y =27y +7=0
B v

a
has roots —, —, =, 4
o8 By ya ap N

: o A
(ii) Shnwthatp?-+%+?%=%. 0

(iii) Find the exact value of ;:J + i’f; + qﬂi;l' ‘ a
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CAIE AS Level Further Mathematics Roots of the Polynomials By Muhammad Shafig ur Rehman

Q.16 May/June/P13/18

The equation
9° -9 +x-2=0

has rooats a, §, v.

(i) Use the substitution y = 3x — 1 to show that 3a — 1,38-1,3y— 1 are the roots of the equation
yJ =2y-T7=0. ]
The sum (3a—1)" + (36— 1)" + (37— 1)" is denoted by Spe

(ii) Find the value of 5. 0 ]
(iii) Find the value of § . (4]
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