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Question 1  (*%)

Show by using the discriminant that the graph of the curve with equation
_ 2
y=x"—-4x+10,
does not cross the x axis.

proof

Question 2 (*%)

Show that the quadratic equation
X+ (2k+3)x+k* +3k+1=0

has two distinct real roots in x, for all values of the constant % .
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Question 3  (**+)

Find the range of values of the constant k& so that the equation

x> +kx+16=0,

has no real roots.

Question 4  (**+)

Find the range of values of the constant k so that the graph of the curve with equation
_ .2
y=x"+5x+k,

does not cross the x axis.
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Question 5 (**+)

Use an algebraic method to show that the graphs
y=1-x and y =x*—6x+10,

do not intersect.

I:l , |proof

Question 6  (¥*%)

Find the range of values of the constant m so that the graph of the curve with equation
)
y=2x"+mx+2,

does not cross the x axis.
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Question 7  (¥*%)

The following quadratic equation, where m is a constant, has two distinct real roots.
x? +(m+2)x+4m—7 =0, xeR .

Determine the range of the possible values of m .

,lm<4 U m>8
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Question 1 (¥*%4)

Show that the quadratic equation
(k+1)x* +2kx+k =1

has two distinct real roots for all real values of the constant k, except for one value
which must be stated.
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Question 2 (¥**4)

Find the range of the values of the constant m so that the equation
x? +(m+2)x+3m= 2,

has two distinct real roots.

,lm<2 or m>6

Created by T. Madas



Created by T. Madas

Question 3 (¥*%4)

The straight line L and the curve C have respective equations
L:2y=T7x+10,
C: y=x(6-x).
a) Show that L and C do not intersect.

b) Find the coordinates of the maximum point of C.

¢) Sketch on the same diagram the graph of L and the graph of C, showing
clearly the coordinates of any points where each of the graphs meet the
coordinate axes.

[ ], |max(3,9)
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Question 4  (¥*%4)

The quadratic curves with equations

y=x2—4x+5 and y=m+2x—x2,

where m 1is a constant, touch each other at the point P .

Determine the coordinates of P.

Question 5 (¥*%4)

Use the discriminant of a suitable quadratic equation to show that the graphs of the
curves with equations

touch each other.
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Question 6  (***+)

A quadratic curve has equation
f(x)=12x* +4x-161, xe R.

Express the above equation as the product of two linear factors.

A detailed method must be shown in this question.

[ L/ (x)=(6x+23)(2x-7)
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Question 7  (¥*%4)

Find the possible solutions of the quadratic equation
4+ (k=1)x+k+2=0,

where k is a constant, given that the equation has repeated roots.

:
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Question 8  (¥**¥)

The quadratic curves with equations
— 2 _ .2
y—k(Zx +1) and y=x"-2x,

where k 1is a constant, touch each other.

Determine the possible values of k .
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Question 9 (¥¥¥¥F)

Find the range of values that the constant k can take so that
2x% +(k+2)x+k=0

has two distinct real roots.

, ke R, k#2
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Question 10 (¥¥%%)

Find the possible solutions of the quadratic equation

2

9

x2+(3—m)x+5=m

where m is a constant, given that the equation has repeated roots.
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Question 11 (¥¥%%)
f(x)=px* +4x(p+3)+5p,
where p is a non zero constant.
The equation f (x)=-19 has two distinct real roots.

Find the range of the possible values of p.

,[4<p<0 U 0<p<9
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Question 12 (¥¥%%)

x> —dax+2b+1=0.
The above quadratic equation, where a and b are constants, has no real solutions.

Show clearly that

b>1(2a+1)(2a-1).

[\

|:| , |proof
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Question 13  (¥*%%¥)

The curve C has equation
4.2
y=4x"=Tx+11.

The straight line L has equation

y=5x+k,

where k is a constant.

Given that C and L intersect at two distinct points, show that k > 2.

, |proof
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Question 14  (¥¥%%¥)

The straight line L has equation

where k is a constant.

The curve C has equation
y=3(x+ 1)2 .
It is further given that L is a tangent to C at the point P .

Determine the possible coordinates of P .

[ 1. 1(=2.3) or (2.27)
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Question 15 (¥¥%%)

The curve C has equation
y= 3xT—4x+7.
The straight line L has equation
y=2x+k,
where k is a constant.

Given that C and L do not intersect, show that k£ <4

proof
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Question 16  (**%%)

The straight line with equation

y=2x+c
is a tangent to the curve with equation

y=x2+6x+7.

By using the discriminant of a suitable quadratic, determine the value of the constant ¢
and find the point of contact between the tangent and the curve.
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Question 17  (¥¥%%)

A circle has equation

x2+y2=8y.

a) Find the coordinates of the centre of the circle and the size of its radius.

b) Sketch the circle.

The line with equation x+ y =k, where k is a constant, is a tangent to this circle.

¢) Determine, as exact surds, the possible values of k.
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Question 18  (¥¥%%)
f(n)=n*-2kn+k+12, ne N,
where k is a constant.

Given that f(n)= n®—2kn+k+12 isa square number for all values of n, determine

the possible values of the constant & .

@ @) —o
= -k =0

- ¥ ri-0o

- Ce-Ple +3 =0 FAEP
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Question 19 (¥¥%%)

The straight line with equation

y=2x+k,

where k is constant, is a tangent to the curve with equation

y=x2—8x+1.

By using the discriminant of a suitable quadratic, determine the value of the constant
k and hence find the point of contact between the tangent and the curve.
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Question 20  (¥¥¥¥)

Find, in surd form, the range of values of m for which the quadratic equation
X +(3-m)x+10=3

has no real roots.

3_2J7 <m<3+247

Question 21  (¥¥%%)

Find the possible roots of the following quadratic equation
2 —
mx“—4x+m=3,

where m is a non zero constant, given that it has repeated roots.
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Question 22  (¥¥¥¥)

The cubic curve with equation

y=ax3+bx2+cx+d ,

where a, b, ¢ are non zero constants and d is a constant, has one local maximum and

one local minimum.

Show clearly that

b% > 3ac

, |proof
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Question 23 (G¥¥¥¥F)

The straight line with equation
y=k(4x-17),
does not intersect with the quadratic with equation
y=13-8x— X%,

Find the range of possible values of k.

—
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Question 24 (¥*¥)

A straight line crosses the y axis at (0,—5) and does not cross the curve y = 3x-2.

Find the range of the possible values of the gradient of the line.

—6 < gradient < 6
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Question 25  (¥¥¥¥F)

The straight line with equation

y=3(2x+1)
meets the curve with equation

y=k (x2 + 2) .

By using the discriminant of a suitable quadratic, determine the range of the possible
values of the constant & .

Question 26  (¥*%%¥)

Show that the curves with equations
y:x4—4 and yzkx2

intersect for all values of the constant & .

proof
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Question 27  (¥¥¥¥)

(x—a)(x—b)zmz,

where a, b and m are constants.

By using discriminant considerations, show that the above quadratic equation will

always have real solutions.

b

proof |

Question 28  (¥¥¥¥)

The curve C and the straight line L have respective equations

2_Y o and y=x+c,

where ¢ is a constant.

Show that C and L, intersect for all values of c.
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Question 29  (¥#%%¥)

A curve C has equation
1
y=——, x#1.
x—1

a) Sketch the graph of C, clearly labelling its asymptotes and the coordinates of
any point where C meets the coordinate axes.

The line with equation y =a—2x , where a is a constant, does not meet C.
b) Show clearly that

2—2x/§<a<2+2x/§.

:

, 1(0,—1)
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Question 30  (¥¥¥¥)

A circle C has equation
x2+y2 +2x—-4y+1=0
The straight line L with equation y =mx is a tangent to C.

Find the possible values of m and hence determine the possible coordinates at which L
meets C.

|
|
N —

[ 1 m=0. m=4. |(-L0). (
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Question 1 (¥**%4)

The straight line L crosses the y axis at (0,—1).
The curve with equation

y= X2 +2x
has no intersections with L.

Determine the range of the possible values of the gradient of L.

Created by T. Madas



Created by T. Madas

Question 2 (¥***4)

The equation of a quadratic curve C is
y =k(2x2 —x+1)—5x2 +x-2,

where k is a constant.

Given that the graph of C lies below the x axis, determine the range of the possible
values of k.

15
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Question 3 (¥***4)

A quadratic equation has two real roots differing by k, where k is a positive constant.

Determine, in terms of &, an exact simplified expression for the discriminant of this

quadratic.

You may assume that the coefficient of the quadratic term of the equation is one.
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Question 4  (¥***4)

where k 1is a constant.
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f(x)=k+12x—4x%,

It is further given that f(x)>5 for some values of x.

Show by suitable discriminant calculations, or otherwise, that

k>—-4.

, |proof
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Question 5 (¥***4)

y=+2x-4

The figure above shows the graph of the curve C with equation
y=+2x-4,x22.
The point P lies on C, so that the tangent to C at P passes through the origin O.

Determine the coordinates of P.

You may not use calculus in this question

[ 1.[p(+2)

© A Nk THOOUGY THE ORIGN WUk Be of THE Roeut B=mx, k>0
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Question 6  (¥***4)

A curve C has equation
y= 2x* +4(p+2)x+8p+q+8,
where p and g are constants.

The curve meets the y axisat y=18.

Given further that C has no x intercepts, show that

2<g<50.
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Question 7  (¥***4)

The curve C has equation

+1
= ); ,xeR.
x“+3

By considering the discriminant of a suitable quadratic equation, determine the range of

the possible values of y .
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Question 8  (¥***4)
The curve C has equation

3x

2—, xe R.
x“=2x+4

y=1-

Use a non differentiation method to find the coordinates of the stationary points of C.
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Question 9 (¥***4)

A quadratic curve has equation

f(x)=2x" +(4k +3)x+(2k—1)(k+2), xe R,

where k 1is a constant.

a) Evaluate the discriminant of f (x).

b) Express f(x) as the product of two linear factors.

, b2 —4ac=25|, | f(x)=(2x+2k—1)(x+k+2)

T e
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Question 1 (F**%%¥)

P +2x+1+k=0, xeR,
where k is a real constant.

Given that the above equation has distinct real roots, determine the nature of the roots of
the following equation

(k+2)(x2+2x+l+k)=2k(x2+l).

no real solutions|

b

e
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Question 2 (Gk¥¥EF)

y

\
& > X
-

/

-
S—
/

The figure above shows the graph of the curve C and the straight line L with respective
equations

When C is translated in the positive x direction, L becomes a tangent to C, at some
point P .

Determine the exact coordinates of P .
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Question 3 (Gk¥¥EF)

ax3+ax2+ax+b=0,

where a and b are non zero real constants.

Given that x=», is a root of the above equation, determine the range of the possible

—

values of a.

a=b W A soutien) oF Tk guamon
= artaftaith o
— ab+aliiab+b =0

e )b (asbe)
=> ab’tab +a t1=0 ~ o
Thy 1 A guanpanc W b

= ab™4 abr(as+d=0

T aoe 2éi SoulionS W b
B* u4C o
@-bxax @ 3o
@otai s o
~%'-ta o

4 da < o

b Ko
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Question 4  (Gk¥¥EF)

\/x+2+\/x+2+\/x+2+\/x+2+«/x+2+... ,

It is given that the above nested radical converges to a limit L, Le R.

Determine the range of possible values of x.
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Question 5 (FFEF)

v
=

The straight line L is a tangent at the point P to the curve with equation

The straight line L is also a tangent at the point Q to the curve with equation

y=—64x>.

Determine the exact area of the triangle POQ , where O is the origin.

3
l:l, area—%

el 1 1 %
9= o o o 1 s P _w O fvauy THE Aopa OF THE Péquiesn TRIMGE
L4 1 |TeET : g=wate|  [ga-eh?] S m=8 q|c=3%
3 = I Y (441)
© D SMUIKOUSLY THE GRUATION OF TE TNCEST (CQUATIoN of: T Tam Y= Bxig: I
WITH €40 oF THE (LAKS 1S NOT ATDALY W)
- 2 i
= (W) = 82 = wmxic = -642 @ NEXT Wt Look AT Te 20T oF TGaney
2, - W G
=5 uPy omexrd =8x = G 4ma 4 c=0 mi“w it
i A WA 2me—g) 2
= Wt GneB)xrdeo brevat o W e oo
66640 Raort = M- bxbfxc =0
P = [~ 254 =0
- ~hid=o R
= + Mo
-
= [wme=z] ShAg
Gy wmrsC=o
© NOW Sow(- THESE CRUATICAS STUAANECOMY T 68T, ¥ §C S vt + 4~
Co dsfe= \2
> W eo Yo, [COESEEN
= W — 256U =0 | S L Lk
= W= S =0 i) 9= Bl et s
LS B Ty
= W= s Q)|
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Question 6  (¥¥%%%F)

Created by T. Madas

Find in exact form the equations of the common tangents to the curves with equations

1.

(x=2)°+(y+1)°=4 and y=x>—4x+11.

y=2v2(x=2)+5|, |y =—2v2(x-2)+5

y=230(x-2)-23

y=-230(x-2)-23
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Question 7  (Gk¥FEF)

The following quadratic in x is given below

2 +3ke+ k2 =Tx+3k,
where k is a constant.

Show that the above quadratic has real solutions whose difference is at least 2.

|:| , |proof

e
Ee S T
® DEGIOUP THE THMS AS A QuAoRATIC 1y oo
= a3 o+ -3 =0
= ¥ +@-Nz+ E3X)=0
©® CRuJUTE THe DISCuATT N Teews oF K
= A= bltlac = (30 baiv (k)
= qU* tokadg - @0k
= 5k 30k +49
= 5(kck) +44
= s a] 149
= 53y ds +49
P S4 So
o AWRIS REAL oot
® fINALY Tie DIFFRLENG oF THE BT 1S Gund BY

VY e R )
! 2% T T &

= S

—by A8+ AT

A S e —
- ';T = \15@\3\ = ey

Locuts gy -3)
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Question 8  (Fk¥¥FF)

A circle with equation

Created by T. Madas

> <

& B
N N
> N

x2+(y—1)2=1.

Two tangents to the circle are drawn so both are passing though the point (0,3) .

Determine in exact simplified form the value of the finite region between the circle and
the two tangents, shown shaded in the figure above.

1.

area =%(3\/§ - 7[)

© L BE Thignd ik sporTion @)= mac 43,
RND S0 SiuuaAeousy LT e Cee

Y= maz )

. =
Fe(yy=d

= 3t (wxsz-0" =1 /
21 Qura Yo |
> 2%+ Wy dwa 4l =1

i)+ dwa + 3 <0

Top_ RERED Roors Crmigerag) | b= el =o

= (4aV-4(rd)lxz=o
= luw - Lkwi-p=o
= dwt=12

—_ wm=23

= wm= 3

@ Hence T TNGET "on THe RIGHT! S QUANod Y= 3T

0= 31T
Ty =2
33 = 28"
x=aT oo €(950) 4 By Spmusey BA5)0)

A
© N&T OUNG TGooMETRY o) OAC

Wl = {mﬂt = @= & =3%
loc| (S
= tuf = &

§=T
= 8-
3

S ARC & quiaTroAL
@ 4 oF e = L[ As|lAc| s
= Lo xelaWa T
> >
= 38

@AUA oF THE QRte = T

© Do A6 Yy Syueey = S =T

= 4‘3—@’?,?%
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Question 9 (F*#Ex)

The points P and Q are the points of tangency of the common tangent to each of the
curves with equations

y2 =4ax and ay= 2x2,
where a is a positive constant.

Show that |PQ| is 7% times the distance of the common tangent from the origin O.

, |proof

igﬂ dax 9 oy = 21>

© LT THE (OMuoy) TAES +{ave poATiod 7Y = W +C
© SO SIMDTANOLSY Wit €4a RUE 4 (ook Rk ReFATH 0o

® Houce WE C) FIND GAGY OF THé Ponns oF TIOEICY

a 2
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5 SR ot = 2%
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