Practice examination questions for

1. Jan 2005

1 The equation
¥ =5 -2=0
has roots o and f.
(a) Write down the values of  + fi and «fl.
(b) Find the value of «2ff + xf82.

(¢) Find a quadratic equation which has roots

o2f and «fp?

2. June 2005

6 The equation
oA 13 =0
has roots « and f .
(a) (1) Write down the values of o + f and of5.

(i) Deduce that «® + % = —10.

(b) Find in the form p + ig the values of:
(1) (x+i)+(p+i):

(i) (z+i)(f+i).

3. June 2006

1 The quadratic equation
W —6r 20
has roots o and f5.
(a) Write down the numerical values of o + f and «f.
(b) (i) Expand (o + f)°.

(i) Show that 3 + /)’3 4.

px2 + gx+r =0, where p, g and r are integers.
4. Jan 2007

3 The quadratic equation

224 4x+3=0

has roots o and f.

(iii) Explain why the statement 22 4+ 2 = —10 implies that o and § cannot both be real.

(c) Hence find a quadratic equation with roots (x + i) and (ff +1). (2 marks)

(¢) Find a quadratic equation with roots %> and ﬁg‘, giving your answer in the form

roots of quadratics

(2 marks)

(2 marks)

(3 marks)

(2 marks)

(2 marks)

(2 marks)

(1 mark)

(2 marks)

(2 marks)
(1 mark)

(3 marks)

(3 marks)



(a) Write down the values of « -+ ff and «fi. (2 marks)
(b) Show that o2 + 2 =1. (3 marks)

(¢) Find the value of o* + 4. (3 marks)
5. June 2007

4 The quadratic equation
2 x40
has roots o and .

(a) Write down the values of o + f§ and «f} . (2 marks)

| 1 |
(b) Show that —+

> ﬁ T (2 marks)

(c) Find a quadratic equation with integer coefficients such that the roots of the equation
are

(3 marks)

— and

K
=| &

6. Jan 2008

8 (a) (i) Itis given that & and f are the roots of the equation
-2 44=0
Without solving this equation, show that =3 and /3 are the roots of the equation
x2 +lox +64 =0 (6 marks)
(ii) State, giving a reason, whether the roots of the equation
X2 16x+64=0

are real and equal, real and distinct, or non-real. (2 marks)

(b) Solve the equation
x2 — 2y +4=0 (2 marks)

(c) Use your answers to parts (a) and (b) to show that

(1+iv3)? = (1 -1v3)} (2 marks)
7. June 2008
1 The equation
P rx45=0
has roots o and .
(a) Write down the values of o + f and «ff. (2 marks)
(b) Find the value of 22 + 2. (2 marks)




( q
(¢) Show that 1+ﬁ = —Z. (2 marks)
B o 5
. . . s . . o p
(d) Find a quadratic equation, with integer coefficients, which has roots /_3 and 2
(2 marks)
8. June 2009
1 The equation
2% 4 x—8=0
has roots « and f3.
(a) Write down the values of o + f and of. (2 marks)
(b) Find the value of o® + fi2. (2 marks)
(c) Find a quadratic equation which has roots 4%% and 4[32. Give your answer in the
form x2 + px+ ¢ = 0, where p and ¢ are integers. (3 marks)
9. Jan 2010
1 The quadratic equation
WP —6x4+1=0
has roots x and f3.
(a) Write down the values of o+ f and off . (2 marks)
(b) Show that o3 +pf3 =6. (3 marks)
2 ﬁZ
(¢) Find a quadratic equation, with integer coefficients, which has roots F and —.
o
(4 marks)

10.June 2010

8 The quadratic equation
5
xX“—4x+10=0

has roots o and f3.

(a) Write down the values of 2+ f and «f. (2 marks)
b Show th l] - . 2 ks
(b) ow tha Z L F =3 2 marks)




(c) Find a quadratic equation, with integer coefficients, which has roots « +— and

B +§. (6 marks)

11.Jan 2011

1 The quadratic equation x> — 6x + 18 = 0 has roots « and f.
(a) Write down the values of « + f and of. (2 marks)
(b) Find a quadratic equation, with integer coefficients, which has roots 2 and f2.
(4 marks)
(c) Hence find the values of «Z and f2. (1 mark)
12.June 2011
2 The equation
4t 4 ex+3=0
has roots o and fi.
(a) Write down the values of o+ f and af . (2 marks)
(b) Show that «® + ﬁ?‘ = Z— (2 marks)
(c) Find an equation, with integer coefficients, which has roots
30— f and 3f —u (5 marks)
13.Jan 2012
1 The quadratic equation
2% 4 Tx+8=10
has roots o and /3.
(a) Write down the values of  + fi and «ff. (2 marks)
(b)  Show that o + f? =1L, (2 marks)




(c) Find a quadratic equation, with mteger coefficients, which has roots

— and — (5 marks)

14.June 2012

1 The quadratic equation
5x2 - Tx 4 1=0

has roots o« and [§ .

(a) Write down the values of o + ff and off. (2 marks)
. 39
(b) Show that i—i-[— —. (3 marks)
p oo 5
(c) Find a quadratic equation, with integer coefficients, which has roots
| | ‘
o+— and f+-— (3 marks)
o I

15.Jan 2013

5 The roots of the quadratic equation
W2 +2x—5=0
are o and 5.
(a) Write down the value of o + f§ and the value of of. (2 marks)
(b) Calculate the value of o + ,62 . (2 marks)
(c) Find a quadratic equation which has roots «>ff +1 and afi* +1. (5 marks)




Answers

1. Jan 2005

1@ | a+f=50f=-2 B1, B 2
(b) B+ =of(a+ f)=-10 MIAL1S 2 ft wrong values
) | (& BN eB?) =(ef) =-8 MIALS ft wrong values
Equation is ¥ +10x-8=0 ALS 3 Dep on both Mls; ft wrong values;
Condone omission of “=0"
Total 7
2. June 2005
6(a)i) | o+ =4, =13 BI1B1 2
() | o+ p =(a+ B) —2ap M1
=4 _26=-10 Al 2 convineingly shown (AG)
(iii) | The square of a real number is positive E1l
(or zero)
The sum of two such squares is positive
o El 2
(or zero)
M) | (a+ )+ (f+1)=4+2i BIF 1 ft wrong value in (a)(1)
(i) | (a+t)(BHi)=12+4 MIAIF 2 ditto
(c) | Correct coeff of x or constant term Ml Using c¢'s answers in (b)
2 oA+ 2)x+(12+4D)=0 AIlF 2 ft wrong answers in (b)
Total 11
3. June 2006
1) | g+ =2, aff= % BIBI 2 SC 1/2 for answers 6 and 2
()() | (a¢+ P = @ +3a’p+H3af™+p° Bl 1 Accept unsimplified
) | o3 + g° = (a+ p)* —3aB(a+ p) Ml
Substitution of numerical values ml
al+pi=a Al 3 convincingly shown AG
©| o*p* = = Bl
Equation of form px* £ 4px + =0 Ml
Answer 27x" — 108x + 8 =0 AlS 3 ft wrong value for o’ 3
Total 9
4. Jan 2007
3a) | a+p=-2ap=3 B1BI 2
(b) | Use of expansion of (& + )’ M1
=] mlAl 3 convineingly shown (AG):

o+ =(=2) -2|

2| W

)

mlAQ if ¢ + f=2used




(©)

a* + 7% given in terms of

v s M if or
a+ p.ap andlor o + MIAI MI1AO if num error made
Iy Al 3 |oE
Total 8
5. June 2007
4a) | a+f==. afp=2 BIB1 2
1 1 a+p
by | —+—= Ml
®) 2 ap
1
_a2_1 Al 2 Convincingly shown (AG)
2 4
(¢) | Sum of roots =1 BIF PI by term + x; ft error(s) in (a)
16
Product of roots = P 8 BIF ft wrong value of e/
Equationisx’ ~x+8=0 BIF 3 ft wrong sum/product; “= 0” needed
Total 7
6. Jan 2008
S§(a)(i) |atf=2.06=4 BIBI
o =27 -3(4)2) =16 MIAL
@ [ = (4)° = 64, hence result MI1A1 6 convineingly shown (AG)
(ii) | Discriminant 0, so roots equal BIEI 2 or by factorisation
(b) | x= w M1 or by completing square
=12k Al 2
©) | & =113
and @ = /. hence result E2 2
Total 12
7. June 2008
1(a) |a+f=-1,08=5 BIBI 2
) | @+ =(a+p) —2af M1 with numbers substituted
.=1-10=-9 AlF 2 ft sign error(s) in (a)
2 2
©) e, B_a+p M1
B oa  op
_ 9 Al 2 AG: A0ifa+ =1 used
5
(d) | Product of new roots is 1 B1 PI by constant term 1 or 5
Equis 53" +9x+5=0 BIF 2 ft wrong value for product
Total 8
8. June 2009
(@) |ja+f=—-1 af=—4 BIBI 2
W) | & +p = (- %)3 —-2(-4)=8% MI1AIF 2 M1 for substituting in correct formula:

ft wrong answer(s) in (a)




(c) | Sum of roots = 4(8 %) =33 BIF ft wrong answer in (b)
Product = 16(af)* = 256 BIF ft wrong answer in (a)
Equation is x” — 33x + 256 =10 BIF 3 ft wrong sum and/or product;
allow ‘p =—-33, ¢ =256";
condone omission of ‘=0’
Total 7
9. Jan 2010
1(a) | atf=2 af =1 B1B1 2
M) | &+ 5 =(a+p) -3ef(a+p) Ml or other appropriate formula
~=8-3(H(2)=6 mlAl 3 ml for substn of numerical values;
Al for result shown (AG)
3 3
(c) | Sum of roots = Lys Ml
aff
6 . -
= ? =18 AIF ft wrong value for of
3
Product= aff =1 BIF ditto
Equation is 3x* — 54x+ 1=0 AlF 4 Integer coeffs and “= 0" needed:
ft wrong sum and/or product
Total 9
10.June 2010
8(a) |a+f=4af=10 B1Bl 2
a+
m | L+Ll= B Ml
a p o
4 2 L
= o =< Al 2 convincingly shown (AG)
() | Sum of roots = (a + f5) + 2(ans to (b)) M1
= 4% AIF ft wrong value for o + 8
4 M1 for attempt to expand product
Product = aff +4+ E MIAL (at least two terms correct)
2
= 14? AlF ft wrong value for af
Equation is 5x* —24x+72=0 AIF 6 integer coeffs and ‘= 0" needed here;
ft one numerical error
Total 10
11.Jan 2011
1@ | g+p=6ap=18 BIBI 2
() | Sum of new roots = 6°—2(18)=0 MIAILF ft wrong value(s) in (a)
Product = 18" =324 BIF ditto
Equationx” +324 =0 AlF 4 ‘=0 needed here;
X ft wrong value(s) for sum/product
(€) | @ and S are £181 Bl 1
Tatal 7




12.June 2011

@) |a+f=-30p =3 B1B1 2
- S 3 2 —_ /] Fs 2 iy _‘: £ i + L T 51
M) | o+ p _(,E) ,2(%)_% MIA1 AG: A0 if ¢ + f§ has wrong sign
()| Sum=2(a+f)=-3 BIF ft wrong value for a + f
Product = 10 — 3(&’1 +p? ): i MIAIF ft wrong values
P —Sx+P (=0) M1 Signs must be correct for the M1
Eqn is 4P+ 12 +21=0 Al 5 Integer coeffs and ‘= 0" needed
Total 9
13.Jan 2012
1) | e+ f=—1 Bl
aff =4 Bl 2
2 2 7Y’ Using correct identity with ft or correct
T _ N g
(b) | Hf=(a+ f) — 20 2 ] 24 Ml substitution
=8 _8=1 Al 2 CSO AG. A0 if o+ has wrong sign
(¢) | (Sum=)
1 n RS _ a’+p? _ z [ _ ﬂ] M Writing % + % in a correct suitable
a? B (ep)? 161 64, : ¢ o
form with ft or correct substitution
17
=— AIlF ft wrong value for af
64 -
1 1 4 . .
(Product =) s=— | =— } BIF ft wrong value for aff
(af)” 16\ 64 )
¥* —Sx+ P (=0) M1 Using correct general form of LHS of
eqn with ft substitution of ¢’s § and P
values. PI
Equis 64x° —17x+4=0 Al 5 CSO Integer coefficients and ‘=0’
needed
Total 9
14.June 2012
- Accept correct equivalent decimals in
place of somef/all fractions in the scheme
-
1(a) a+ﬁ:; (=14) Bl
1
aff = < (=0.2) Bl 2
2, 50 V7e+p)-1-1
a f_o +p OEegngﬁ:—A[(a P ]
b)) | —t+t—=——" M1 "5 a ap
g« of
scores M1 ml
) [ 7 ] - 3{ 1 } Correct expression for Z +ﬁ in terms of
(@+pi-2ap \5) 7S, ul fa
af 1 either (& +/) and ¢f or with numerical
35 substitution of correct/e’s values from (a)




49 5 l} 9 2 39 CSO AG must see some intermediate
_ 25 5) 25 5 25 39 evaluation, must see one of the first three
- 1 T 1 T1 75 Al 3 expressions
3 3 3 A0 if ¢+ £ has wrong sign
1 1 a+f Writing o + 1 + +L in a correct
(¢) | Cum=)a+—+F+— =a+f+ M1 . a p B )
o yél af . . . .
suitable form or with numerical values
73
7.3
=4+
571
5)
oduct = a p 1
(Product =) af + E + o + E Correct expression for product into which
R M1 substitution of numbers attempted for all
1 n 39 L5 terms. at least one either correct/correct ft
OE Both
7
42 SCIfBO for ¢+ f=—— m (a), and (¢
Sum= — . Product =13 Al o 5 (@) (©
8 42
S= < oe, P =13 award this Al
Using correct general form of LHS of
¥ -Sc+ P (=0) Ml equation with ft substitution of ¢’s § and
P values. PI. MO if either S= o + for
P = aff values
CSO Integer coefficients and =0’
Equation is 5x™ —42x + 65 =0 Al 5 needed. Dependent on B1B1 in (a) and
previous 4 marks in (c) scored
Total 10
15.Jan 2013
5@) | a+ f-—2 Bl
aff =-5 Bl 2
W) | P+p=(a+ p)* —2ap=(-2) -2(-5) Ml OE Using correct identity for o'+~ with
ft or correct substitution
=14 Al 2 CSO A0 if a+/ has wrong sign
© | a*B+af’=apia’ + ) Ml PI Seen at least once in part (c).
OEeg &’ f+af’= af(a+ B)* —2a0]
Sam=a’f + af® +2= (5142 =68 | AIF Corrector ft ¢’s off s [answer (b)] +2
P(roducty = (af) +a* B +af’+ 1
AlF Correct or
= (=5 (-3)(14)+1 = 556
5514 ft [¢’s a,5’]4+ c’s aff % ¢’s [answer (b)] +1
¥ = Sx+P (=0) M1 Using correct general form of LHS ofeqn
with ft substitution of ¢’s .S and P values.
Equn.: x4+ 68x+556=0 Al 5 CSO ACF
Total 9




