MATHS TUTOR

10. X*+2x+3=(x+a)’+b.

(a) Find the values of the constants a and 5.
@

(b) Sketch the graph of y = x* + 2x + 3, indicating clearly the coordinates of any intersections
with the coordinate axes.

&)

(¢) Find the value of the discriminant of x* + 2x + 3. Explain how the sign of the discriminant
relates to your sketch in part (b).

(2)
The equation x* + kx + 3 = 0, where k is a constant, has no real roots.

(d) Find the set of possible values of &, giving your answer in surd form.
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5. The equation 2x*>—3x —(k+ 1) =0, where k is a constant, has no real roots.

Find the set of possible values of k.
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8. The equation
X +hkx+8=k
Se O HRoc f{? —“R)=C
has no real solutions for x.
(a) Show that £ satisfies k* + 4k —32 <0.
3)
(b) Hence find the set of possible values of &.
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7. The equation kx? + 4x + S-k=0, where k is a constant, has 2 different real solutions
for x.
(a) Show that & satisfies
K —5k+4>0.

3)
(b) Hence find the set of possible values of .
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roots.

(a) Show that £ satisfies

K +2k-3>0

(b) Find the set of possible values of £.

8. The equation x’+(k—3)x+(3—-2k)=0, where k is a constant, has two distinct real

3)
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S. The curve C has equation y = x(5—x) and the line L has equation 2y =5x+4

(a) Use algebra to show that C and L do not intersect.

@

(b) Inthe space on page 11, sketch C and L on the same diagram, showing the coordinates
of the points at which C and L meet the axes.

“)
a) y= Sx-x @ 2y= Sxe4

; N =2 +2 &
\E  bersect i) =)

Sx-x = >3 +2

1O — 2" = Sx +4
O = 25— <o + 4

a=2; b="'($'_.) c= Y

b —ltac

o

2S5 — L 254
2SS —3%2 = — |

_b’z‘"‘ leac s c\.CSc:.(‘Cancw{l? <
+there omr rne ol cclutions
A=, C ad L. Ae neo L C~barsrect

Leave
blank

10




7. The equation x” +kx+ (k+3)=0, where k is a constant, has different real roots.

(a) Show that k* —4k—12> 0.

)
(b) Find the set of possible values of &.
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8. Given that the equation 2gx* + gx — 1 = 0, where g is a constant, has no real roots,
(a) show that g% + 8¢ < 0.
2)
(b) Hence find the set of possible values of g.
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6. The equation x* + 3px + p =0, where p is a non-zero constant, has equal roots.

Find the value of p.
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8. The equation x> + 2px + (3p +4) = 0, where p is a positive constant, has equal roots.

(a) Find the value of p.

(b) For this value of p, solve the equation x> + 2px + (3p + 4) = 0.
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4. (a) Show that x?>+6x+11 can be written as
(x+p)’+q

where p and g are integers to be found.

@)

(b) In the space at the top of page 7, sketch the curve with equation y=x?+6x+11,
showing clearly any intersections with the coordinate axes.

2)
(¢) Find the value of the discriminant of x? +6x+11
5 | = @
RN W o < =l A

= (/ 3 A ‘3\ _,C/\_‘__ {\
= (‘3&.“4*3\“

Lat t L % e (y x
e e m_m\*\‘?f{ = b4
= S
Lj\ ( P ( NG z\ +—
N ._«\ e B
X 4 T’:.) = J—c
N PEAL s lohea
K \._~£—
i\
V\
_4_.._;7_/: S5k g
. ——e
....... = TR
Q\J 3(}_ & (t) =% W | -- | — |

Vo B i', L--—‘({,’, ol

74 ,__H—( Y ()
. T =4%=—X
LA % L\ wﬁt—c:«_(_. <G tlhert oy _inv r(io«[ ST

tl

Leave
blank

Com plt."::.n_%_:‘i he 9 - e

<

HJ‘

, wi' ANV AoKS Aot TR

HIIIIII IIII IIIIIIIIII I Illll[ ] ———




Jf\/\a\-) 21

% f(x)=x>+(k+3)x+k
where k is a real constant.

(a) Find the discriminant of f(x) in terms of k.

2)

(b) Show that the discriminant of f(x) can be expressed in the form (k +a)® +b, where
a and b are integers to be found.

(2)
(c) Show that, for all values of , the equation f(x)=0 has real roots.
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8. 4x-5-¥=g-(x+p)
where p and g are integers.

(a) Find the value of p and the value of g.
3

(b) Calculate the discriminant of 4x — 5 — ¥ _
(2)
»

(c) On the axes on page 17, sketch the curve with equation y = 4x — 5 — x” showing clearly
the coordinates of any points where the curve crosses the coordinate axes.
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Question 8 continued
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1. Factorise completely x — 4x°
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10. 4x2+8x+3Ea(x+b)2+c

(a) Find the values of the constants a, b and c.

3
(b) On the axes on page 27, sketch the curve with equation y = 4x* + 8x + 3, showing
clearly the coordinates of any points where the curve crosses the coordinate axes.
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10. Given the simultaneous equations

2x+y=1

x> —dky + 5k=0 O

where & is a non zero constant,
(a) show that

X+ 8kx+k=0

(2)
Given that x? + 8kx + k = 0 has equal roots,
(b) find the value of 4.
&)
(c) For this value of £, find the solution of the simultaneous equations.
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