


Part of the curve with equation y =x?—5x + 3 is drawn on the grid.

3 2
: ; X - 6x%F 3x
The equation of another curve is y=——+ — — —

6 5 2
3 2
(a) Complete the table of values for y=— = 4 -6L- - -3—t
6 5 2
Give your values of y to 2 decimal places.
X 0 0.5 1 2 3 4 45 5

y 0 | -047 |04 |04 | 18 | 2.93 2.36| 167

(b) On the grid opposite, plot the points from your completed table and join them to form
a smooth curve.

(¢) Use the two curves on the grid to find an estimate, to 2 decimal places, of the range

. R (B -
of positive values of x for which % 5 3 +3<0

Show your working clearly. 0 -‘S (x Lq.ss

For positive values of x, the two curves on the grid intersect at the points P and Q.

(d) Find an estimate, to 1 decimal place, of the gradient of the straight line through P and Q.

The equation of the straight line through P and O has the form y=ax + b

(e) Find, to 1 decimal place, the value of b.

i At (0.85,-0.5) & (43,19)

_1A+05 g
§78- 0-85

0.5+ 0.6\(0-%53*6

c:-10
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The equation of a curve Cis y = (2= 3)(kr + 5) » where £ 1s a constant.
X

The point 4 on C is a stationary point.
: g s 7
Given that the x coordinate of 4 i1s 5

find the value of &.

yo (223D (Kx+5)
P2

- 2kxt+\0)f"5l‘?(' 5
- 2
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3. Given that —3x* + 6x + 2 can be written in the form a(x + b)* + ¢ where a, b and ¢ are integers,

find the value of «, the value of b and the value of c.
2

2
'3):.2-\-631:4-2 < ax.z-\- 23b% + ap +C

= -3
2abx = 6 *
23b = 6
2(-3)b=6
b= -1
,gb’-t-c: 2
-3(-1)24-(. =2
~3¢C=2
c=5

S 9:-3 b=t ¢z 5
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The curve C has equation

y=x3+2x+i x#0

(a) Complete the table of values for C

X -4 =2 =] -05 | 0.5 1 2 4

9.25| 7 | 10 | 25

y | ¥ | -2 |-8|-875

(b) On the grid opposite, plot the points from your completed table.

The curve has one turning point and this has coordinates (1, 7)

(c) Use your points to draw the graph of y = x>+ 2x + 3 x#0
X

(d) Using your graph, find an estimate, to one decimal place, for the solution of the
equation
1 xs~-2.6

r¥+2+—=-=0

=4

(e) By drawing a suitable line on the grid estimate, to one decimal place, the solutions of

the equation
(0, 1.5)

4
PR+ —=5k+=
X 2

13-102 0 "‘ ’3.‘
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The equation of a curve Cis y=x"— % x-1

The curve C has a minimum at the point 4

(a) Show that the coordinates of 4 are (0.75, —1.5625)

(b) Complete the table of values for y=x* - % x-1

The point 4 has been plotted on the grid opposite.

; 4 . ; » 3
(¢) On the grid opposite, draw the curve with equation y=x"— = x—1 for values
of x from -3 to 4 "

(d) Using your curve, find an estimate, to one decimal place, for the range of values

of x for which x* - % x=-1<3

-4 $x£2.9

Show your working clearly.

(e) By drawing a suitable straight line on the grid, find estimates, to one decimal place,

of the solutions of the equation x* - % x= %

Show your working clearly.

xz- %x -| = 2%-0-5

Y= 2% -0.5

t: -°0| ? 306
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Given that, for all values of x,
8x* —48x +10 = a(x + b)* + ¢ where a, b and ¢ are integers,

find the value of a, the value of b and the value of ¢.
Show your working clearly.

Syl Ufx+ 10 B(x+o) +C
Qxt- Ufx +(0 = axt 4 290% + ab? +C
a:z: §
7ab = -U8
7(3)h = -U8
bz -3

abt+c = 1O

(§)(-3) +¢ =10
32 4c =10
c:-fﬂ-

a:=8, b:-S,C”’m'
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7. By writing 8x* = 56x + 17 in the form p(x + ¢)* + r find the exact solutions of the equation
8x?—56x+17=0

aib\/i

Give your answer in the form where a, b and ¢ are integers.

¢
Show your working clearly.

gx - 56% +13= pln+q) Ley
1
6l - Sox +11: p'x.”* 2qpx 104 *y

pe
lq'P': -56
2(8)q = - 96
q: -3-5
pq sre 11
g(-3.57+ ¥+ 13
v: \1-98
.-g
8(1-3-5)2- 81=0
(% -35)" 5—&-
W - 350 f-‘J-%—

. +|§‘ +3.5
re s m*"ll

qr * The Maths Society



A particle P is moving along a straight line through the fixed point O
The speed, v m/s, of P at time ¢ seconds is given by

\’=’;+2+i, for 1<t<5
27 t*

2
(a) Complete the table of values for v = % +2+ %

Give your values of v to 2 decimal places.

t 1 1.5 2 2.5 3 35 4 4.5 5

v 504 |3 ML | 290 271 [2.6% | 270 2.78 290 | 3.08

(b) On the grid opposite, plot the points from your completed table and join them to form
a smooth curve.

(¢) Using your curve, find an estimate, to one decimal place, for the speed of P when 1 = 1.75

ve3.l
The acceleration of P at time 7 seconds where 1 <t < 5 is am/s’ '3
V= 2 3 2t ot
(d) Find an expression for a in terms of ¢ - 2 a e "ﬁ .
2% t

(e) Using your answer to part (d), find the value of  when P has its minimum speed in
the time interval 1 <1< 5
Show clear algebraic working.

a: 0

e
0
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