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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
X4 (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
_ .2
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 .

,im<4 U m>8

@ Cui rW-T=0  2£R
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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.

W k=1

Question 2 (¥**+)

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
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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)

Created by T. Madas



Created by T. Madas

Question 4  (¥*%4)

The quadratic curves with equations

y=x2—4x+5 and y=m+2x—x2,

where m is 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.

f(x)=(6x+23)(2x-7)

CAWOUATE THE  DISCRIMINAST

A= Bodac = 43— txiax Qe

= b+ T8

= T
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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
r 2 )
y—k(2x +1) and  y=x"-2x,

where k is a constant, touch each other.

Determine the possible values of k .
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Question 9 (¥**¥)
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Find the range of values that the constant k£ can take so that

has two distinct real roots.

Question 10 (¥¥%%¥)

Find the possible solutions of the quadratic equation

x2+(3—m)x+5=m

2x% +(k+2)x+k=0

, ke R, k#2
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where m 1is 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
y=kx-9,
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-.

|:|, (-2,3) or (2,27)
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Question 15 (¥¥%%)

The curve C has equation
y= 3x*—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 £ <4

proof

Created by T. Madas



Created by T. Madas

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, neN,
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 & .
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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
2
y=x"—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

x2+(3—m)x+10:3

has no real roots.

3—2\/7<m<3+2\/7

Question 21  (*¥%%)

Find the possible roots of the following quadratic equation
2 o
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 & .
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Question 24 (F*%%¥)

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 k% .

proof
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Question 27  (¥¥¥%¥)
(x—a)(x-b)= m?,

where a, b and m are constants.

By using discriminant considerations, show that the above quadratic equation will
always have real solutions.

proof |

b

Question 28  (¥¥¥¥)

The curve C and the straight line L have respective equations
2oL 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/§.

,

asymptotes x=1, y=0
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Question 30  (¥¥¥%¥)

A circle C has equation
x?’+y2 +2x—-4y+1=0
The straight line L with equation y =mx is atangentto C.

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

|
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Question 1 (¥**%4)

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

y= ¥ 2x
has no intersections with L.

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

0<m<4

b
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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.
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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 k&, 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)

P y= 2.X—4

The figure above shows the graph of the curve C with equation

y=a/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
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Question 6  (¥***4)

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

x+1
y= , xe R.
X243

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
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3x

= 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 is 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)
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Question 1 (Gk¥¥%%¥)

X 42x+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
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Question 2 (Gk¥¥EF)

y

\
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-

/
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/

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 .

Created by T. Madas



Created by T. Madas

Question 3 (Gk¥¥EF)

ax3+ax2+ax+b=0,

where a and b are non zero real constants.

Given that x=2»0 1s a root of the above equation, determine the range of the possible

values of a.
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Question 4  (Gk¥¥EF)

\/x+2+\/x+2+\/x+2+\/x+2+1/x+2+... J

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 (k¥FFF)

YA\

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.
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Question 6  (Gk¥¥*F)

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

(x=2)°+(y+1)°=4 _and y=x>—4x+11.

L1 ly=2v2(x-2)+5|, |y ==2v2(x-2)+5|, |y = 2430 (x=2) 23],

y=-2/30(x-2)-23
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Question 7  (Gk¥FEE)

The following quadratic in x is given below

x> +3kx+ k> =Tx+3k,

where k is-a constant.

Show that the above quadratic has real solutions whose difference is at least 2.
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Question 8  (Gr¥¥*¥)
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A circle with equation
x2+(y—l)2 =14
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.

|:| , |area =%(3\/§ - 7[)
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Question 9 (Gk¥¥EF)
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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= 2x%,

where a is a positive constant.

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

, |proof

© LT THE (OMuoy) TAES +{ave poATiod 7Y = W +C
® ooy SIMTINOLSY WITH €46 WRUE ¢ Lok R ReFATH o

T TR A T
L f ) -
Y= matc J R ESTaN]

= Mmic)= daa ~

= a0mxsc) = 232
= Wil 2men t (= dax = awx +ar =2
— 1+ (Ane W)+ =0 = 0=27_ amx-ac
REMATH) PooTs  REUAC=0 RETO Doots  R-UAC
= (Gme~ Wi =0
- /)(iwc — ) — ek

= W3- a0 | = a1 8 =0

= (~0w) "~ dx2x(-ac) =0

= oW +Bac =0

= 4 = dwca

= a = wmcC |

SOLUING- SIIUCTAEQUSLY THe LAST T GUATIcNS

2

w2

ne 'Z\
0 18 =0 J7 aw?

4 a=mc
a-m(2)

® Louce WE cA) FIND GAGE OF Rt Bonns o TAGRICY

2
= W Gme-tadasCzo = 2%~ woa —ac =0

= 4y 26+ F oo | o 207 (oo (2)e
> T N O gt fallad
4 Dadde oo | ah s g e

— 1" - Bax +a*=o0 = 4x* 4 tax +4"=0

) Qafa\lzo = (xt+a)=o
a
=+ = x=-%

4 g 4= dex g G ag= -

= Y= hax = ay - 22
— Y-k = o= 2(8)
e = ay :A\ja:l
= §=-a (stedmom) ety i

Created by T. Madas

’ Ayt T
e (g = B0 3

dz

I o
Vit e JA - 3

© Tite QUATON OF THE COMMON TAN(RT WAY D As
Y=-2-%
© THE PRMDIYLAL TiRovort O ) Wi e

4=~%a

@ SOWING- SN tousLy




