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Answer ALL questions. Write your answers in the spaces provided.

1. Find

§x3—6\/;+1 dx

giving your answer in its simplest form.
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( )
2. (i) Show that x> — 8x + 17 > 0 for all real values of X
3)
(i1) “If I add 3 to a number and square the sum, the result is greater than the square of the
original number.”
State, giving a reason, if the above statement is always true, sometimes true or never true.
(2)
. 2 2
V) nE-8ntll = (m-4y +17-16
2
= ('”."’"l) + ,
z -
(m-"4)" s olwans gleod'er than 0
2
e M2-3M+17 %0 for all real values of o
. 2 2
x) for n=) | (1¥3)%=16 1721
167 . true for nz)
2
for n=-3  (-343) * =0 (-3)'=9
0<¢9 .. faise for n=-3
S statement 5§ sometimes frue
& ) 85
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3. Given that the point A has position vector 4i — 5j and the point B has position vector —5i —2j,

(a) find the vector ,@),
(2)

(b) find |AB|.

Give your answer as a simplified surd.

%) (%) .

3\

3a) 5331

[-9)

| 3/

-‘1]-}3._]'

P 5 8 3 4 6 A 0 6 4 8

0
T
Oj§E$
o~
S

00000’0.0.9’.0

o2
<
o

SRS
N
SRS

0000000 20000020 e 202650000

Q8
ORLIRLEGEKS

IR
SGEILREIKS

CRLIRIKRLIRKKLKL

<4 2 1050000
A€ <X

LRI

IR

~
X
%%
JIN
L
KL

%
X
I
X
XA

G
SRR
% 0.‘000

B
2
%
29
L
S
5

¢
o
000,

O
Ny
295088, &
SIoseses, 1 4o
S50
09593
SRR

¢!

9%
KKK

QCICRRIEIRRKY

RRELRS

QLB
05 %%
S
RKERKS

%
X KKK
X K KKK
SRS

o
3
0o

CIRRKS
%

<5
5
o
e

XX



PhysicsAndMathsTutor.com

r

4. The line | has equation 4y — 3x =10
The line |, passes through the points (5, —1) and (-1, 8).

Determine, giving full reasons for your answer, whether lines | and |, are parallel,
perpendicular or neither.

(C))

jl 43'3%:'0
y = 3n+l0

J T

.3
m-3

3ro.dien*ts are not ihe same
S, neither
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5. A student’s attempt to solve the equation 2log, X — log, JX =3 is shown below.
2log, X — log, Jx =3

X
2log, ﬁ =3 using the subtraction law for logs

2log, (\/;) =3 simplifying

log, x =3 using the power law for logs

X=32=9 using the definition of a log

SRS
B
KRR

o088

%

(a) Identify two errors made by this student, giving a brief explanation of each. 8

0 0,020,
558
5

(b) Write out the correct solution.

Q. using subtraction 16w for logs : the 2 n front Showid be the power of i
logz‘u.z- 10920 =3
I n: o
G2 =3

definition of & log: "
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PA

P =100 — 6.25(X — 9

3 4

Figure 1

A company makes a particular type of children’s toy.

The annual profit made by the company is modelled by the equation
P =100 — 6.25(x — 9)

where P is the profit measured in thousands of pounds and X is the selling price of the toy
in pounds.

A sketch of P against X is shown in Figure 1.
Using the model,

(a) explain why £15 is not a sensible selling price for the toy.

Given that the company made an annual profit of more than £80000

(b) find, according to the model, the least possible selling price for the toy.

The company wishes to maximise its annual profit.
State, according to the model,
(c) (1) the maximum possible annual profit,
(i1) the selling price of the toy that maximises the annual profit.
2
6) P=100-6-25 (15-1)

=-115
negative piofil S0 company will make a 1083
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b)

Question 6 continued

Py 30 .

100 - 6-25(n-9)"> 80

(%-1)*7 3.2

, n79-

n oy qv 2 %

w7721

-~ min price : w721

ci)

(m-9):0

P =100

Max. profit : £100000

i

n-4=0

v q

Serting price : &9

J

13
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(

7. In a triangle ABC, side AB has length 10cm, side AC has length 5cm, and angle BAC = 6
where 6 is measured in degrees. The area of triangle ABC is 15 cm?

(a) Find the two possible values of cos

“4)
Given that BC is the longest side of the triangle,
(b) find the exact length of BC.
N . @)
Ta) 3 (10)(5)sin® =135
3ing = %
$in%@ + Cos?0 = |
(%—)7‘ 4 cos*O = |
~notg =16
C0y U =%

2
coso = -t
>

(R}

b) B8C2= 10%+ 5% - 200)(5) (%)

. 125 4 100 (%) .

208

208

BC

B

1.3 cm

16
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8. A lorry is driven between London and Newcastle.

In a simple model, the cost of the journey £C when the lorry is driven at a steady speed
of v kilometres per hour is

1500  2v
C=—+—

+ 60
11

(a) Find, according to this model,
(1) the value of v that minimises the cost of the journey,

(i) the minimum cost of the journey.
(Solutions based entirely on graphical or numerical methods are not acceptable.)

2
(b) Prove by using (:1—(2: that the cost is minimised at the speed found in (a)(1).
\Y

(c) State one limitation of this model.
ac _
ai) dv -0 N
C= 1500v-' +57 v+ 60
- 2
& = (-1)usobv ) + F
1500 | 2>

08 I?

a*C
v=0.3 455 = 0.004 >0
JooMinimum point

C) The speed throughout the whole Jomneﬂ cannat be kept conStant.

) R A0 0 O
P 5 8 3 4 6 A 0 1 8 4 8
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9. g(X) = 4x* — 12x> — 15x + 50 8558

(a) Use the factor theorem to show that (x + 2) is a factor of g(x). LS

(b) Hence show that g(X) can be written in the form g(X) = (x + 2) (ax + b)?, =1

where a and b are integers to be found. o

yA
y=g(X

Figure 2

Figure 2 shows a sketch of part of the curve with equation y = g(x)

(c) Use your answer to part (b), and the sketch, to deduce the values of x for which
@ gx) <0
(i) g2x)=0
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Question 9 continued

¢i) (w$2) (4M? - 20 +25)0
n=-2 (2n-8)*:=0

n=t2.F5

ne-2 n=2.58

||) n=-| n=).25

J
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( N 855
10. Prove, from first principles, that the derivative of X is 3x s

? 4 s
f'w) = lim (nth)i-m o Se
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11. (a) Find the first 3 terms, in ascending powers of X, of the binomial expansion of

X 9
-
16

giving each term in its simplest form.

4)
X 9
fx)=(a+bx)|2- ) where a and b are constants
Given that the first two terms, in ascending powers of X, in the series expansion of
f(x) are 128 and 36X,
(b) find the value of a,
(2)

(c) find the value of b.
n

a) 2- 1% q: 2"4.6\(2)3(_.}':6_)*36(2)7(,,';_1%)2”. ()
s 12 - U4 Hifn? ..

[4

) a(512)=128

6z Y

b(512) + a (-1M4) = 36
S12b= 36 + M4 1N)

s
- _J
~

b=

o
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12. (a) Show that the equation &
4cosf — 1 =2sinftanf 3}{;&
can be written in the form SOy

2 D%, <$
6cos’d —cosd—2=0 SR

(b) Hence solve, for 0 < x < 90° e
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giving your answers, where appropriate, to one decimal place.
(Solutions based entirely on graphical or numerical methods are not acceptable.) &
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13.

log, Vv

Figure 3

The value of a rare painting, £V, is modelled by the equation V = pq', where p and q are
constants and t is the number of years since the value of the painting was first recorded
on 1st January 1980.

The line | shown in Figure 3 illustrates the linear relationship between t and log, V since
Ist January 1980.

The equation of line | is log, V = 0.05t + 4.8

(a) Find, to 4 significant figures, the value of p and the value of q.

(b) With reference to the model interpret
(i) the value of the constant p,

(i1) the value of the constant g.

(c) Find the value of the painting, as predicted by the model, on 1st January 2010, giving
your answer to the nearest hundred thousand pounds.

6) p= IOQ'8 <10%%

= 630195 1 - 1.1220'8
2 63100 ~1.122

bi) value of painting on 15t Janmary 1980
i) The proportional incvease of the value each year

¢) 2010-1980 = 30
10g 45V = 0.05(30) + .8

vz 1053
19965262

2 42000000
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14. The circle C has equation
X2+yP—6Xx+ 10y +9=0
(a) Find
(i) the coordinates of the centre of C

(i1) the radius of C

The line with equation y = kx, where K is a constant, cuts C at two distinct points.

(b) Find the range of values for k.
al) (%-3)*+(y+5)*-q-25+9=0

(m-3)"+ (y+5) *'=258
centre: (3,-5)

i) r=J25
=2 S5cm
b)

=L‘K,
w4+ (kn)? -gw+ 10(kn) +9=0
(14k2) w2+ (0 k-6rq=0
&= [+k* p=10kR-6 <=9
bz -4ac >0
(10k-6)* < % (1*R*)() = 100k *- 120k +36- 36 - 36k?
= 64k* ~)20k
= k(3%-15)
C.V. k(8k-5)=0
k=0 k=%
b>-%ac >0 §0 k<0 , k¥

40
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15.
Not to scale

v

Figure 4

Figure 4 shows a sketch of part of the curve C with equation

32
y:;+3x—8, X >0

The point P (4, 6) lies on C.
The line | is the normal to C at the point P.

The region R, shown shaded in Figure 4, is bounded by the line I, the curve C, the line
with equation X = 2 and the Xx-axis.

Show that the area of R is 46
(Solutions based entirely on graphical or numerical methods are not acceptable.)
¢ 2
<32 _ 3n *
5 dn=| 5 Y5 - 9'"-}
) ) Y [ 2 5
= -1 -(-2¢)
=10

M2 (32)m3+3

ney 32 - 2
gradient of f =~
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Question 15 continued ,.
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