1.

Chapter 2 Simultaneous Equations and Quadratics

Find the values of k for which the line y = kx + 3 is@ tangent to the curve
y=2x2+4x+k—1.

kx+3 = 2% +4t+ k-1 [5]
0 = ax+ Cy-krx+L-Y

b 4at = (4- ko= 4 ¢ 23 ¢ k-4)
= 16-8k+ k-8 Ck-4)
= 16-gks K-8k 432
= kz° l6k+‘|8
vou k-4)
)_(q 0 = Ck-122Ck-

k=12 or k=4
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2. Find the values of x for which 12x° — 20x + 5 > (2x + D(x — 1).

2 4
12%7-20% 45 > 2% -22+ % =) x

2
1200 -20%L 46 D 2% - %=1

-/

lo'x?- 19 +6 HO
Cax-3)C5%-2) »O

1
2 s}

%

2
5
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3. Find the coordinates of the points of intersection of the curves X = 5y — 1and
y = X — 2x + 1.

9‘2-\-‘_3
x4 ._.z-.?%-l-’ 5 [3]

g 2
2 1= 5%-10%+5

o = qz’.- 0% +4

o = an -5%+2

2 >-<‘ ' am-1d€2-22=0
| /-N2 4 x=1l OF x =2
2
s\
Y=g J
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4. (a) Write gxz + 3x — 4 in the form a(x + b)2 + ¢, where a, b and c are

)
constants. a(»’-& abx+b )4::
osl's 20bx sab+C -
an' 432 -9 o2k 43n-4s wu.:.o‘- 4
2 [} 8
Q=2 oba-(::’ q
q b «3 i.‘. c=-4
b=3% 8
q Cs= —4'1
qt 8
’ -
k]
(b) Hence write down the coordinates of the stationary point on the curve
y=2x2+3x—4. 3 -q|)
477

[2]

(c) On the axes below, sketch the graph of y = 26 + 3x — 4 , showing the
exact values of the intercepts of the curve with the coordinate axes.

2
g:)&-ﬂt-‘l

A [3]
2 20 ’gg-q
yso, ax's 3% -4s0

%8-34»‘-‘7‘-’-3__-‘_'_2‘_ Yy
-3- 0 -34V00 &
) -

(d) Find the value of k for which k = |2x2 + 3x — 4|has exactly 3 values of x.

k=4t 1
8
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5. (a) Write 9x* — 12x + 5 in the form p(x — q)2 + r, where p, g and r are

constants.

P (z‘-zqz-n-qf)-w
px'-2pq+pa+T
qx' - 1ax 45
pgq PQ‘#Y =5
apq=12  AxYd 4r=5

18q = 12 s .
a=2 7 ° " checking

’ !
9t~ 1ans5= A(2-4)+! S q(,,,‘.g,u%)s\

[3]

2
g?- 1224941 = Ju-132+5

(b) Hence write down the coordinates of the minimum point of the curve

2
y =9x — 12x + 5.

[1]

6. Find the values of k for which the line y = kx — 7 and the curve

y = 3x2 + 8x + 5 do not intersect.

.

kx-7 = 31845
0= g+ 8u-kn+12

a=3, b: 8-k: c=12

b-uac <o
(8-ky'-4csr ¢3¢0
cu-1ck+k’-1uu Lo
k'-16k-go <o
(k-20)cka+w)(©
-4¢ k <20

[6]
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7. Find the values of k for which the line y = x — 3 intersects the curve
y = k’x* + Skx + 1 at two distinct points.

2 2
x-3 = k * +5ko+ | 6]
o = Ko +5kxn-2+4

(<35 [y ’ bssk-t,ca4
b’.qo.c >o
(5k-17 -4E c1) >0
asl-w ket -16 K)o

ak- 10 k+1)0
(k-13 Cqk-1) Yo

8. Find the set of values of k for which 4x2 — 4kx + 2k + 3 = 0 has no real roots.
Q:‘l,bg-“k,682k+3 [6]

b-qac Lo
16k~ qcycak +8) 0
1c k2= 1 Cak+3) L O

ek -3ak-4g (O 3

K'-2k-3 (O >+(|
S t ck-3rcket) KO
-1 3

-1 < k<3
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9. Thecurvey = 2x° + k + 4 intersects the straight line y = (k + 4)x at two
distinct points. Find the possible values of k.

.zx’-t- k+Y = cksy) 2 [4]
ax’-ck-m)x +k+yco

Q= 2’ b: 'Ck"‘q“ ,c: l‘+q

bt uac o
Kogks 16-dcarcksdd 30
lt’a-y{.p 10 -gk-32>0
k16 >0
k-3 (R+ad DO

kyy or k -9
i

10.Find the coordinates of the points of intersection of the curve X+ xy = 9 and

the line y = %x - 2.

X'+ ($ x-2)=9
o'+ _zju’-ax -q=0

(x3) . 2
3% +2%

[5]

-6“" aq:ﬂ

5
-2
ga2 ()2 973H
*. s = 2’2
r-%-z =0
-16

-]
L] - ] 3 0
o ( %’Lss) ( ’ ) The Maths Society



11. Solve the inequality (x — 8)(x — 10) > 35.

o 10% -8% +80-35 >0

- 15 18 +45)0
>_<3 (x-15) (%-32>0

x)15 o x{3

12.Solve the simultaneous equation.
2
x +3xy =4

2x + 5y =4
')'tj =4-2%

Y =4§-2%
5

2
3% (4-2%Y _
% + x( : ),4

Q a
-GX _
x-&la‘ls =4

2
s+ 120 -6% = 20

0 24122 -20=0

\
>< o -12%+20=0
-N2

(x-10) (%-22=0

% =10 O =2
(534.1(IO) ‘5*‘1;‘1-
5
=4-20 s
5
=-16

[4]

[5]
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13.Find the values of k for which the equation X+ (k + 9)x + 9 = 0 has two

distinct real roots. ast, b= ,“.q’ c=9
b-yac Ho
tkeay-qca) Y0
K'+1gk+81-3¢ )0
s K+18k+as Y0

X3 ka5 (ks3I D0
ky-3 ov k -5

[4]

-15 -3

14.f(x) =x"+2x — 3forx >— 1

a. Given that the minimum value of x2 + 2x — 3 occurs whenx =— 1,

explain why f(x) has an inverse. . )
because fca> becomes a ane-fo-ane funchion when e~
[1]

b. On the axes below, sketch the graph of y = f(x) and the graph of

] y = f_l(x). Label each graph and state the intercepts on the coordinate
g=2%+2%-3 axes.

x:o,gs-a

4
Y=o, x=10rX==-3 [4]
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