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1. A curve C has parametric equations
= y=-+2 teR >3

Show that all points on C lie on the curve with Cartesian equation

Cax—1
Y bx

where a and b are constants to be found.
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Question 1 continued
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r

3x

in partial fraction form.

2. (a) Express x—Dx—2)
3)
(b) Hence show that
25 3
X
dx =Ink
s Qx-1D(kx-2)
where £ is a fully simplified fraction to be found.
(Solutions relying entirely on calculator technology are not acceptable.)
“4)
(a) We ate asked to do Partial Fractions
3x = A . B M1
(x-2)(2%-1)  2x-1 x%-2 a
3Ix = Alx-2) * Blax-1)
(x~2)(2x-1) (x-2)(2%-1)
@mmimmmmﬂmmﬂ A B
3x = A=)+ B(2x-1)
se to Substi i hat ts our life easier!

x=2: 301z Agyﬁ + B(4-1)

6=38 = B=2

0
%=1 32 = A () 4 BAN)
3=-3A2A=1 M

3x =2 1 A1

T (e 2x-1) XT . 2xA
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Question 2 continued
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(Total for Question 2 is 7 marks)
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Figure 1

Figure 1 shows a sketch of triangle POR.

Given that
_)

e PO=2i-3j+4k
ﬁ

- PR=38i-5j+3k

(a) Find RO

(b) Find the size of angle POR, in degrees, to three significant figures.
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Question 3 continued

(b) UsR Fovmude-;
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(Total for Question 3 is 5 marks)
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g(x)=

4 - x?

(a) Find, in ascending powers of x, the first four non-zero terms of the binomial
expansion of g(x). Give each coefficient in simplest form.

)
(b) State the range of values of x for which this expansion is valid.
(1)
(c) Use the expansion from part (a) to find a fully simplified rational approximation
for /3
Show your working and make your method clear.
(2)
(o) Get the from the formwa. booklet:
(A+200" =4+ nx+ “(‘;‘__':"'x‘ + r&;‘“'ﬂ'x; +..., Range of volidity 1xi<4
We Seethot the (LT ;ovm Laﬂnc\ mmo\ (-} 1P o 974—. (1*010“’.
(4-2) T (4)2(1-% )
-1 (K" '{
L0-%)
D st info fhe

}L(t-‘%) -.%[ )(x‘ 4104 )() \l-i\t-S)( ]
3%

*11 * 2= 37‘ 5"6 e
‘I'lB 1024-

Nl"'

+ﬁ 4_3_1\41-5__'!64'.. .
16 256 204%

-
-

[ (R

(h) Runge of validity for (1-2)"2 IX1¢A.
1<h-ot<q A -2x<2

Hence 1x\<2 is the Range of valdity

(YWith x=1:
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Question 4 continued
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

VA

=V

1
V2
Figure 2

Figure 2 shows a sketch of part of the curve with equation

124x

y_ (2x2 4 3)1.5
The region R, shown shaded in Figure 2, is bounded by the curve, the line with

1
equation x = f , the x-axis and the line with equation x = £.
This region is rotated through 360° about the x-axis to form a solid of revolution.

713
Given that the volume of this solid is G ™ use algebraic integration to find the

exact value of the constant k.

(6)

10
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Question 5 continued

(Total for Question 5 is 6 marks)

NN A 0 AV O R O 0 .
Turn over »
P 7 2 0 6 8 A 0 1 3 3 2 urn ove



=<V

0 P\

Figure 3

Figure 3 shows a sketch of the curve C with parametric equations

x=1+3tant y=2cos2t ——<t<

w3

T
6
The curve crosses the x-axis at point P, as shown in Figure 3.

(a) Find the equation of the tangent to C at P, writing your answer in the form
y =mx + ¢, where m and c are constants to be found.

The curve C has equation y = f(x), where f is a function with domain [k, 1+3+3 ]

(b) Find the exact value of the constant k.

(c) Find the range of f.

C))

(1)

(2)
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- DONOTWRITE INTHISAREA =

r N
| Question 6 continued
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0= 052t
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X=4+ %tun'%_
%x=4
o need Y B
dx
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Question 6 continued

(Total for Question 6 is 8 marks)
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Use the substitution # =e*—3 to show that

In7
3x
j 4 = a+bin2
In5

e —
n

where a and b are constants to be found.

(7)
(i1) Show, by integration, that
J‘ 3e* cos2x dx = pe* sin2x + ge* cos2x + ¢
where p and ¢ are constants to be found and c is an arbitrary constant.
)
1. (a) To use the substitution u=€° -3 ,we meed to find me ' and
el : To get dx, diggerentinte uze -3| Get ¢
x w du _ o* ez w3
Wt 4 M= du _ dn ]
W5 —e%s s g S S \wl,

titute into the Tnteqec t; w - 5 3
&"‘ %e™* ‘”S 4y da
ws &*-3 . W w+l
4 3
- I 4wed 4,
2 Wutd)

dus

| I Ywaar
- | =

_ F Huteburd)
3 W

q.
:ﬁg '\U’G"i dur
2 U
*
4 [li“t* 6w+ ‘\\hu_\l
24((Leals 6®Ine) - (40" 4 601 quz))
:4( 8424 +QUnd-qWL-2-12) ogply In lows mo-lebs e
=4 (18 +9W1)
= ¥ +36mL
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Question 7 continued
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8. A student was asked to prove by contradiction that
“there are no positive integers x and y such that 3x? + 2xy — y* = 25"

The start of the student’s proof is shown in the box below.

Assume that integers x and y exist such that 3x? + 2xy — y* =25

= (3x—y)(x+y) =25
If (Bx—y)=1 and(x+y)=25

3x-y=1 .
= 4x =26 = x = 6.5,y =18.5 Not integers
x+y=25

Show the calculations and statements that are needed to complete the proof.

C))
Theve ose two move possible casen we maed to solve:
1 (x-y1=25 and  (x+y)=i
3x-\;=15T Y- (1-%) = 25
Xty 4x=26 - %=§.5 y=-655
Newwar x vior y axe integers

L. Rx-y)=5 and (xey)=$
?x-vsg Ix-(5-%)=5
x+y=5 4x=10 - x=2.5,y=2.%
Newwawr X vor y axe integers

ltence theve are Mo inteqers Such that 3x*+2xy-y’=2s.

22
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9. With respect to a fixed origin O, the equations of lines /, and [, are given by

R
ik

Try bo equake U qonowol points of the lines.
{lﬂ :1:7‘] :quczl* 1 Jen-punt 4
10 1'3} 24 )

Let's equoke components of x omd y ound do ultongous to_get value for A and .
A 2-pz-445u 121 &-23=-B8+10p
y Bidp=-1+4p = M=-1**F_+ nse euminasion

where 4 and u are scalar parameters.

Prove that lines ll and l2 are skew.

)

12 = -Qeiapn
14y p=d——
11°14p. 9 Q=2 ;
2-p=-4e5(@)  Solve {orp
=-3
—
Now te owr |L'-3z and pe-3 into Z 4o tryif the valuer saksty tne equation:
10*3(-%\:1*3(1‘)
L 414
2

Hence these values do mot Sokisfy the ulunﬁou, hence they do not vepresent o. point of intersection.
Additionally, the ,(3) ond (’;),oxe not
So, the linea owe Skew.

24
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10. A spherical ball of ice of radius 12 cm is placed in a bucket of water.

In a model of the situation,

the ball remains spherical as it melts
* ¢ minutes after the ball of ice is placed in the bucket, its radius is 7cm

» the rate of decrease of the radius of the ball of ice is inversely proportional to the
square of the radius

 the radius of the ball of ice is 6 cm after 15 minutes
Using the model and the information given,

(a) find an equation linking » and ¢,

(b) find the time taken for the ball of ice to melt completely.

(¢c) On Diagram 1 on page 27, sketch a graph of » against 7.

(a)
Hente: dr gul B
olk * 'L
‘.1_'. .- K Solve twig dit{erensdol equakion
a
‘r"dx- S-k do  Seporote Voriakies by grouping
the like texms on one Side
15 = okt e Integrake
Use the t:0,r=42 toget « MAAY

%uz\’% - k(0) +¢

. =516
Substituke  t=15,r=6 to get k:
%m‘= -k (15) ¢ 536

-504=-\5k
k=336 ™M
Hence the equation: 43.13_=53£-_315L A1

26
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Question 10 continued

(k) We wamt t when r=0:

13(nw‘= 5%-33.6%  solie for ¢
M1

33 6t:=5616
t= 1t Amin A0

A

12

B

Diagram 1
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Question 10 continued
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11.

Figure 4

Figure 4 shows a sketch of the closed curve with equation
(x +y)’ + 10y* = 108x

(a) Show that

dy 108 -3(x+y)

2

dr 20y +3(x + )

» FEast

C))

The curve is used to model the shape of a cycle track with both x and y measured in km.

The points P and Q represent points that are furthest north and furthest south of the

origin O, as shown in Figure 4.

Using the result given in part (a),

(b) find how far the point Q is south of O. Give your answer to the nearest 100 m.

C))

vauy SIHLNIJLEMIONOG @

30

P 7 2 0 6 8 A 0 3 0 3 2

VA SN SLEm ION GG




( )

Question 11 continued

(a)

& Implicit differentiation:
. . . . %
i H' | ! g 14
)

3
(x+y) + \0\4‘: 109 %

3(\“\1\ (1*6" ) -\-‘).D\;d‘! 108 B1M1A1
- | —_chain vule: multiply by the dedvarive of J%
_ the brockekx
3y e 3ty 99 any a0

 DONOTWREINTHISARER

ax dx
3(x "“\ dy mg_ms-_aum‘_mumadﬁhmmuu_
dx dx dx
dMy
44 (30yen®220y)=108 - 3oy’ Lacror 9 our
dx dx

L3
‘!ﬂ * 108 - 3(x+y) hence showan
B 3ttty

. DONOTWRITEINTHISAREA

| _th) Points P and @ occuv wien 44 zo.
dx
0= 108-3(xey)
30xey) '+ 20y
0 =108 -S(M-tpl
(x+ u,\." =36 0w
(x+y)= 6
2 x=6-y
_ Substituke wx6-y bock Wto  (x+y)’+ 10y’ 108x and Sove for i

(6-yeyi*+10y*s 108C6-p A1
246 +10y*= 648 - 108y
10y +108y-432:0

| e Quagrasic Farmuia . -brVbE4ac
20

-108¢ Jao:‘-ﬂw\(—ﬂn

20

i’;:v:'f"i\ norfh poit y=23.106  Yz-13.906 south poiaf ddmy
ii-.;:?‘:\\f ZQ.\‘LIAS_Q_Q_I!L A

R85 \ )

VDR A 0 0 R 0 R 0 A o
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