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. Find

[(8x* + 4) dx

giving each term in 1ts simplest form.

3)

) J8£+u d X

_ 4
= 31 -|.L‘_;1 + C

Yy

29" +4x +¢

Q1

(Total 3 marks)
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1
2. (a) Write down the value of 32°

(1)

.

(b) Simplify fully (32x%) °
(3)

Q2

(Total 4 marks) |
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3. Find the set of values of x for which

(a) 3x—7>3—x

(b) x*—9x < 36

(¢) both 3x-7>3—x and x*—9x < 36

P 4 3 0 1 4 A 0 4 2 8
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Kigure 1

Figure 1 shows a sketch of the curve C with equation

1
y=—+1, x#U

X

The curve C crosses the x-axis at the point 4.

(a) State the x coordinate of the point 4.
(1)

The curve D has equation y = x*(x — 2), for all real values of x.

(b) A copy of Figure 1 1s shown on page 7.
On this copy, sketch a graph of curve D.

Show on the sketch the coordinates of each point where the curve D crosses the
coordinate axes.

3)

(¢) Using your sketch, state, giving a reason, the number of real solutions to the equation

|
x*(x-2)=—+1

X

(1)
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Question 4 continued
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5. A sequence of numbers a, a,, a,... 1s defined by
a_..=3a —J, n= 1

Given that a, =7,

(a) find the value of a,

4
(b) Find the value of Z a,
r=I1

a.= a’?.: 5(1\ ""g
- oG -3
O = 5,
O = o
-~ 5(7) —S3
= 3
Qy = QCQ?:B—E
=5(2) =3
= 19 7

iar = Qx> DAL -\ 7]

Kl e -

#
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6 (a) Write V80 in the form ¢V5, where ¢ is a positive constant.

(1)

A rectangle R has a length of (1 +V5) cm and an area of V80 cm?.

(b) Calculate the width of R in cm. Express your answer in the form p + ¢V5, where p
and ¢ are integers to be found.
(4)

) DN 00 0 0 AR O R 0
P 4 3 0 1 4 A 0 1 0 2 8
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7. Daifferentiate with respect to x, giving each answer 1n 1ts simplest form.

(@) (1-2x)°

7oy () —ax)
(1-2x)(\ ~2)
| — 2 -2 o
| — 4o + 4"

12
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N<T)
8. In the year 2000 a shop sold 150 computers. Each year the shop sold 10 more computers
than the year before, so that the shop sold 160 computers 1n 2001, 170 computers in 2002,
and so on forming an arithmetic sequence.

n<g
(a) Show that the shop sold 220 computers 1n 2007.

(2)

(b) Calculate the total number of computers the shop sold from 2000 to 2013 inclusive.
ne Yy (3)

In the year 2000, the selling price of each computer was £900. The selling price fell by
£20 each year, so that in 2001 the selling price was £880, 1n 2002 the selling price was
£860, and so on forming an arithmetic sequence.

(¢c) In a particular year, the selling price of each computer 1n £s was equal to three times
the number of computers the shop sold in that year. By forming and solving an
equation, find the year in which this occurred.

(4)
30-\ A< 160 dZlo
Mn:' oL +(r" -1)

Ug - 150+ 7(10)
= A0

R)  Sn= L(da+Hn-1)d)
Sy : (2050 + 130101

- | 500-\-\’50\
:'1(1.\.30\ T xyoo = 2B oo
= 30\0 Ux3Jo = =2.\0

Price = AX Saley
Ao O .\.;Q.-x\@ﬁ) - 3 (u_:.o-l- Lw\-‘\\o)
Qoo -20Nn +320 = LS50 + 30 (n-)
12 0— 2LOn LSO +*3an~ —30
A AO— Qoo Lda +~ 30N
D20 = W2p 50N
SOO= [SOon
n_ =10 .°. 2007

|l
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Figure 2
The line / , shown in Figure 2 has equation 2x + 3y = 26
The line /, passes through the origin O and 1s perpendicularto /,

(a) Find an equation for the line /,

(4)
The line /, intersects the line / at the point C.
Line /. crosses the y-axis at the point B as shown in Figure 2.
(b) Find the area of triangle OBC.
Give your answer 1n the form g, where a and b are integers to be determined.
(6)
ctoj s ""a:j = b
33 - =4X +»b
- L g\ 25
= =7 =
eny o) | = —Z
aro-‘*m Ly LW = =
. _ - S -
I
== 2
__—-——7,.——-—-—_—-
b) Pon- O (nYersecion A+ 39 =26
4= b4 2 -
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10. A curve with equation y = f(x) passes through the point (4, 25).
Given that

, 3 1
f(x)=§x2—10x2+1, x>0

(a) find f(x), ssmplifying each term.
(3)

(b) Find an equation of the normal to the curve at the point (4, 25).

Give your answer in the form ax + by + ¢ =0, where a, b and ¢ are integers to be
found.

(5)
- 3 =Y
(0 ) P'@—TDLL—\O:_ZA—I
> \
&Q—): %;—_ —-\O:&h v L~ C
>, Y23
\/ 3 _ V2
Yy = € X 120X 4+ A+ C
1 )
(&,2.5) - ’-10(4\4 v U+ C
J
lok)
=Y/3
dy — 3 (gq)f — 1ol |\
- 3(16) - 10(7) *|
T b -5 +
= -2

22
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11. Given that
f{x)=2x*+ 8x+ 3

(a) find the value of the discriminant of f(x).

(b) Express f(x) in the form p(x + g)* + r where p, g and r are integers to be found.

(2)

(3)

The line y = 4x + ¢, where c 1s a constant, 1s a tangent to the curve with equation y = f(x).

(c) Calculate the value of c.

o) F(i') = 2Qxf +%>¢ +73
O-—= A o — < .= 5
b*- Lac
() —4(@D(3)
6EH T ALY
N
11y )= Aaf + B +3

)= 2(oct+ k) + 3
2( (L+2) —4) + 73
Q_(aL-t-:L\?' —% + 3
- 9_(3&42)1 —

(r

P:‘:Q. iC—Z r--5
) Y=lxc
m =4
Foo S
peo =
) e b = U +%
A= —\
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