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1. Find

[ndefinite integration because we
have no bounds

Hsf — 63x - éj dx
N4

giving your answer in simplest form.

(C))

@ Change the x values to a more suitable form

;
§n> (5% dy
U( T 07 du
@ [ntegrate ag normal
| -
(] ' - 101 jAa 4L Remember to always add +¢ for
2 ) - %4 C> indefinite integration
< gn’ Tt
4 -2
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Given that

» the point 4 has coordinates (—2\/5 , 5)

» the point B has coordinates (7\/5 , 8)

* the straight line /, passes through 4 and B

(a) show that the gradient of /, is p\/g , where p is a rational constant to be found.
You must show each step of your working.

(2)
The straight line , is perpendicular to /, and passes through 4.

(b) Find the equation of /,, giving your answer in the form y = mx + ¢, where m and ¢
are constants.

3

0) Find the gradient
Pont A= (=213, 5

foint = (35, &)

" (adient =
(™

(racli ent = = 3

——

m) q

Oradient = 1% whire p=%

D) ‘l//
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| Question 2 continued

b) (1) Find the gradient of Line 2 - remember it is perpendicular to Line |

L gudient = {3
' q

% gmdim’c =-9
\E)

 DONOTWRITEINTHISAREA

@ Find the equation of Line 2 using Point A

Passes through ok AL -243,5)
o 3!

4
v \ Equation o1 a Line
3"5:’4 (%"(_"2\)'3)) 5{'\\111 = MC%—’JL:)

U-5<=-9 [ 2D\
ERY
N

5 (3 You can then simplify and rearrange this further

x
-
2
% 4
/{;:,,k 5 5
i
/E %
SaEs
& 3
SR
5
8

Y= “qn_ -1 " Equation g Unea: Y- ~WHA- 13
E =

- 7~

\y_ -3 -1%
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(Total for Question 2 is 5 marks)
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3. The population of a town was monitored.

Exactly 5 years after monitoring began, the population was 58 000 Sl

O
t P LS
Exactly 10 years after monitoring began, the population was 65000 = (5 g
Given that the population of the town, P thousand, ¢ years after monitoring began can be g
modelled by the equation R
Pl=g+ bl3 o
8 908
L
where a and b are constants, S
~‘\//>/ 2
(a) find the value of @ and the value of b. Sh
3) e
( 5
According to the model, exactly T years after monitoring began, the population
was 85000
Making your method clear,
(b) find the value of 7, giving your answer to one decimal place. |
(Solutions relying entirely on calculator technology are not acceptable.)
(2)

0.)O To find a and b, we mugt form 2 simultaneous equations

f* = a+bt®
20 '(J“‘bk
%4 = @ )
f [ :_[

7, A =T

@ Solve the 2 simultaneous equations

( )x¢§

6

4215= a + 1000b
21661 =7a + O
L= 3L

N TR0 O —_
P 7 6 1 9 3 A 0 6 3 2
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N
Question 3 continued
| (® Substitute our value for a back into any equation to find b
e 32k
- 34)
125 = 119b
“ b= 0-98Y S 0= 5) and b 0-9py
——
b) OSubstitute our values for a, b and the population back into the original equation
Pt b
SV N
57 = bl + 0y E®
@ Solve for t
215 <3140 + pasu®
3984 = 0-9Put’
£ < L0ue-780. .
t =151
S T:199 years
=
S J
7
aE AR O A Turn over >
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Question 3 continued
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(1) Given that
y=da where a is a positive constant

express, in simplest form, in terms of y and a

(a) a3x+1

b)) 3

)’

(ii) (a) Use the substitution p =9’ to show that the equation

3(3“”2 + 1) —82x9

can be rewritten as

27"~ 82p+3=0

(b) Hence solve

3(3‘"+2 + 1) —82x9

1))  Use the indices rule to gplit the power
L =0 rxa
O/ S /.
v

() Rewrite (0 uging the indices rule
o —(a)

We know: !j: av
3

(a) :‘j

And then combine

@ xa
v

3!’ x 0 L= (if/
=
NN 0 AR R0
P76 19 3 Ao 103 2
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1)
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Question 4 continued
) © Bring the denominator to the top

\nd{llf\ Rule:

5 —> § (30}-%)7—

A - |

(30D L

n

@Square the brackets

|
/
- q al'l% /

® Multiply by 5

9% [ da" ")

- u5 - V"

(&) Reuwrite everything using y-a*
u 5 ai—t% J

vt |

@9y

1)a) O Reuwrite powers uging bage 9

q- 5"

L Qb =3

. (4
'0=3

1
® Reuwrite 3 ubt

v

ut ¢ ¥

2

pr 4

. - qlpﬁ,

(® Substitute into the equation

3(3%“«_‘_[) - qu{:

ppend . 3 LQp™ 1) = §1p

1Hp*+3 —§2p=0

0= 292pt- elpﬁ _

J
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Question 4 continued
b) (D) Now we have to solve the normal quadratic first
'L’v‘lp'L - G"LP-Fb:O
(p-32)(L3p-1) =0
SERCE
p=1
]
11
(@ Substitute into p={* to find t
p= 4"
/N
34 1 .q
! t LA
33 4 (3%
L=t 1
g |
% R
30
Lo=5:2t t“l or £tz -2
b3 i A
2 all
\ J
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5. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The curve C has equation

Differentiation y = 4x° + % +9 x>0
X

(a) Find % , giving your answer in simplest form.
(2)
Given that
* the point P lies on C
 the line with equation y = k — 5x, where k is a constant, is the tangent to C at P

(b) show that the x coordinate of P satisfies the equation
12x*+5x°=2=0
(2)

(c) Hence find the value of k.
“4)

Q) (© Reuwrite the equation to make it eagier to differentiate

3: Un® + 2 44
\5-.lm‘“« tq

® Differentiate
dy - 3uad) + (1) ()
% (lm* -1q-t
~ ™ =i
jﬂw =

D) O Find the gradient
lj - R-5n

(@ Equate jﬂ to -5 and simplify

Sot-21t=-5
|?,’)b1’ "_Z’ = —5%

(x fu’—) At (_x ’)tq')

P 7 6 1 9 3 A 0 1 4 3 2
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Question 5 continued

O 12 Py T

12wk +545-2=0

/

O)® Find the x values first

Qe \Lt45m>-1=0

(Ur-0)(342) =0

\

L=l o WE-1 X (mot veeded  beause %0)

3

G
s %-._L
2

@ Find the corresponding y value to the positive x coordinate we found above using the equation of

curve C

qql( Y+ 2 q
) (,)

N

Loy: 93
S

(® Tofind k, substitute back into the equation \j = R-95v
Y= k-S54

~
2

\b

\

A

J
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Question 5 continued
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6. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation y = f(x), x > 0
Given that
the point P(4, —5) lies on C

252 +ax + b

v

the gradient of the tangent to C at P is 7

f'(x) = , where a and b are constants

(a) show that

() — 4a+b=24

(2)
Given also that a + b=-9 — @
(b) find, in simplest form, f(x)
(7)
Curve C is transformed to the curve with equation y = f(x — 3)
Given that point P is transformed to the point Q,
(c) state the coordinates of Q.
1)
o) (1) Equate f(x) whichis the gradient to 7
L panth -7
ki
(® Qub in the x coordinate of P (4, -5)into £(x)=7
) ta(wth -7
U Ny
51 rUatb= Fx¢§
32+ batb = 56
ka +b =2y S Uatb 1y Thug proven
/
b) (D Solve the simultaneous equations to find a and b
\—  hat+b=14
L- b =—1
S = 35 whin a=\)
La= | +b=-4 . b=-20D
18
N O
P 7 6 1 9 3 A o 1 8 3 2
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DONOT WRITEIN-THIS AREA

Question 6 continued
Substitute our values of a and b back into the equation f(x)
¢ (W) = 244+ 0\ 1 -20
4 {w

(®Rewrite P(x) and then integrate to find the equation of Curve C
fowy = 1t _nm_. -0

1 L =
$'bw) =™ o4 g -5a v

P

u
73
j.'_'u}h s sy
3 -
Y
)]
5 = %SI‘L £ 13 IO%‘h' tC  Remember to always add +c for
5 b G indefinite integration

(&) To work out ¢, substitute in Point (4,=5) into our new equation
=1 (DM L )" -0 ()" e

| ! b
LYS by Y
S 3
“5= %2 4 u -
5 %
C=-5-)p
(o)
c=-4l
15
. _ Sh I '
S 1 T 2 | IO S )L A
5 b 15

=

—_ AR 00 O
P 7 6 1 9 3 A 0 1 9 3 2
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Question 6 continued

Find out what the traneformation is
u= £ (ed)

J (5 Graph moves to the right by 3 units

Point P (4, -9)—>(1+5,-5) =(7,-9)

6[= (,",)_5)
=
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Question 6 continued
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(Total for Question 6 is 10 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation

where £ is a positive constant.

(a) Sketch the graph of C.
Show on your sketch
» the coordinates of any points of intersection of C with the coordinate axes
» the equation of the horizontal asymptote to C

stating each in terms of £.

3)
The line / has equation y = —kx — 6
Given that / intersects C at 2 distinct points,
(b) find the range of possible values of k.
)
Rk B
*
2
(%9 S
4
e e = == == = - —..__——______——~3:"k
22
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Question 7 continued

M (V) Find any point of intersections with the x and y axis

when 3-—0 whin =0

_k v- 2 ’R
J

= intergectiong with the y axis

2

N 0 __ Thigis not possible, therefore there are no
L
.

but we say ttre

I§ vi2ontal asumptole =-R

@) Draw the graph (as shown above)

b) (O To find any Points of Intersections, we must first equate the 2 equations and simplify

4=1 R ad i Rk

J

M_kR=

fe—

[y ()

L-Rw = —RY“-6n

. RUr4)-RW +bn =0
|
L 6-k)

LR ¢ (p-R)n +2 =0

@ As there are 2 pointe of intersections, we can uge the diseriminant b*-yac >0

Rty (b-R) 4220

o b C

b*- ko » © o Interection  Pads:

(-rY" — 4 (R)(2) 20 b™— uoc >0

R™- 1243 - PR > 6

R* -20k+%b 70

(k@) (k1) >0 |\ /

\ / L R>1® or R<2

SR o RO /Wm\ /4/;/, =

L N\

J

— | 00RN 1 AW A O O OO A
P 76 19 3 A 0 2 3 3 2 Turnover »
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Question 7 continued
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(Total for Question 7 is 8 marks)
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8. Remember to keep your caleulator in
radians for this question!

Figure 1

Figure 1 shows a sketch of a design for a badge.
The design consists of a triangle OAB joined to a sector OBC of a circle with centre O
In the design

e OB=34cm
e AB=19cm

T
angle AOB = P radians

« angle OAB > %radians

Making your method clear,

(a) find the size of angle OA4B, giving your answer in radians to 4 significant figures,

3
(b) find the area of triangle OAB, in cm’, giving your answer to 3 significant figures.
2
Given that the ratio of the area of sector OBC to the area of triangle OAB is 3:2
(c) show that angle BOC is 0.462 radians to 3 significant figures.
3
(d) Hence find the perimeter of the badge, in cm, to the nearest integer.
3)
a) O Asyouhave an angle-side-side, you can use the sine rule to work out angle OAB
N T SNOAB
sin OAB = Sin Ty x 3.4
\q
SINDAB = 0 PAY . --
. 0AB- ) 1078 ravfions ~ ORB= ) \0F ol
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Question 8 continued
(@ But, remember the sine ambiguity! Sinp= Gn (rt-0)
So another angle with the same gineis 15~ 1 108
(®) Now caleulate the second angle
©O5 ML 108 = )-0bY ~ Hngle DA8 = 203
=
b) O Lets first work out the angle OBA
(80) T = 1 + 2:0%4 + 0BA
b
L OBA < - 5 -L0bl
ova= 05§49 ...
(® Work out the area of the triangle OAB
<7 & fArea 03 Trio gle.
34 A'Wy frea = L xaxbx sin C
_— /1aem ’
0o — /v
L % x 3Uu¥ 4 ¥ snD-9FHq
= 138 L Prea = \Hem®
(,\) O First, we have to work out the area of sector OBC uging the ratio 3:2
Ara a4 Seehr 06C < Rt oy trigle OAD
, b : 2 e
%0-¥4 (> <L bTemt ¢ T '5 X0-§9
@ We ean now work out the angle BOC using the area of sector formula in radians
L lbF=1xsix B
z Avta n Sector:
LV61-518x b Avta= | r* 6
5 © 6= 0-4pl93.- radians .
’f; L “"qlc bOL = 0- k6Lvadions floven. y
27
e RO Turn over »



( N ¢

Question 8 continued

(ﬂ (O First, let’s write out all the lengthe needed for our perimeter and identify which lengths we have
Puimetes = 0C+ CBx BA + RO
v * VvV X

@ Let’s work out length CB

(B= ° U % 0uplL Ric_lengti in Radions
= 15708 =19

(® We can then work out length AQ uging the cogine rule
o g b (osine Rule:

3h4m /Cmvc‘““q L a4 bb-12ab s
" A
= /s

C

Lppt= cutaiton 19 (05 0-588»%4. -
fo* = L-y21. -
Ao = Llum

() We can now work out the total perimeter
Perimebef = OC+ (b+ B+ RO
= F159400 11
= §-41m " Peiimeter = 9em
=
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Question 8 continued
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(Total for Question 8 is 13 marks)

29
mm NN 0 0D
P76 19 3 A© 2 9 3 2 Turn over »




30

<V

Figure 2

2

(a) Express 6x — 2747 — x” in the form a + b(x + ¢)* where a, b and ¢ are constants to

be found. Completing the square J

3
Figure 2 shows part of a sketch of curve C| with equation
o etz
4 4
Given that the point P is the maximum point on C|
(b) state the coordinates of P
2

Figure 2 also shows part of a sketch of curve C, with equation
y = cos (kx)

where £ is a constant and x is measured in radians.
Given that C, and C, intersect on the x-axis at point 4 and at point B, as shown in Figure 2,
(c) (1) state the x coordinate of B
(i1) state the value of £
(iii) state the period of C,
3)

Horizontal digtance before the graph repeats itgelf

The line segment L joins P and B.
The region R, shown shaded in Figure 2, is bounded by L, C, and C,

(d) Use inequalities to define R.
)
) We have to complete the square

bv-13 -1*
m

-wb o -1
L‘v
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Question 9 continued

Toke out the -
- (wr-en)- 11
U

[lew-a] -1

Mutiply Hhe - ok n: ¢
“(-Dreq-12
G a:“B
- (w1 L - (%) whwe b=-
4 4 c=q

\\ﬂ

b) The maximum point is also called the turning point which we can work out from the equation :
9 - (n-2"
Y —

L Maximum  ppint ’-(3 kS
M pp '3

=

BID) () We can work out the x coordinate of Curve:Gwhen y=0

jcbx— 1 -t
U
0= - +bu - 1%
4

L (1m-1) (2v-3) =0
- 'n;,j: of %=% (ﬁom diagiam )
l
b ‘.k S b-
=
i1 ) ldentify the change from the normal cosine graph to the y=cos(kx) graph
(e (o ye os(k)

(DDoint B is when the graph crosses the x axis, and therefore cosine is O when:

h%=_'ll7 y I
J v \Yz 1§ e sewnd croasig
Supin B( 1)
k(%)z%?
. J—TU‘ . k‘ 3712
R k=
3 /
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Question 9 continued

i) ( The period of eurve Cis Lz

R
() SQubstitute in our value of k
1T =b " Peviod =6
'y /

-~

d) (™ Work out the equation line segment L
Lyns P(3%) and 5 (2.0)

mlgmditﬂt)*- O-ﬁ' = =5
1-3 z
t quation o3 4 Line:
Cquation.: Y-y =m(n-"2) -4 =m(u-2)
y-4==%[1-3)
Joy L

(X) Work out the inequalities now

[ — u4<-3 w4lE
J 2 G

/ 17 L
U < LA,- e W,

3— y> s [ !| wr)

> o
} Y

wb N pwr
value of R here

(Total for Question 9 is 13 marks)
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