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1. The curve C has equation 5558
e
0 =xy+6 x£0 y#0 8\
'z
Find an equation for the tangent to C at the point P(2, 3), giving your answer in the form 9|\
ax + by + ¢ = 0 where a, b and c are integers. =
SRS
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2. (a) Find, in ascending powers of x, the first three non-zero terms of the binomial series
expansion of

1
I+ 4x3 x| < 7

giving each coefficient as a simplified fraction.

“4)

1
(b) Use the expansion from part (a) with x = 3 to find a rational approximation to 31

3)
(a)Get the from the formwa. Pooklet:

(e =4+ e UOD o2, DNOD2) 3, Range of voidity Ixi<4

3!

info the

‘— (] _a
(“ 4)(}\3 = 1...13_(4.13) ' (ﬂ[ 'a) (411)7' ‘..
2!

3

K3
= 4+&x’ , 8 (157&‘) t...
3 2

= {+ 5.' -16x 6
3
) 1+4lf)f=1+a.2 -3

a 71

We ove not asked to find 3{% ,bur 331 henee we need w get Vi of V5
by mulkiplying oun expansion by 3:

’\l?* (1+&.(.4_\ \6 n x 3R

3 = 6888
215
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3.

The curve C has parametric equations
3+ 2si —6 7[ <t < .
X = sint = -7 <t< 3
YT 7 Y cosat 27 72
(a) Show that C has Cartesian equation
12
YT =0+ PSYsq
where p and ¢ are constants to be found.
(b) Hence, find a Cartesian equation for C in the form
4 F ¢ <x <K
= X
YT X b x+d AR,
where a, b, ¢ and d are constants.
(o) nee %= to Mmoke Sint the sub
=3+ 28int
x-3 =Sint
Z

Change y=... to get a sint term:
6
\5:.

Y tcos2t

_ 6
F+(1-28In7¢)

=6
8- 2sintt
Substitute i tint=%-3 ;
k5
Y= s
ST
8203
- 6 .24
8-2. 2 q-ax-y?

= 1 H 12

15-(x-3)* (4-x+3)(4+x-3)

. 1
(3 - 2)(X*+)
To qet the use the % paremetex:
Xemin = 3+2%a(-%) =1 2p
xmu¥=%*2sia(‘,’,\= 5 =9 2. Domain: 1€X$§S
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Question 3 continued

(b) We ate asked to do Partial Fractions

1 =_A B

(3-x)( %+ 4) _.“”“ '(xn)l

MO 5 n

11 = Alx+)+BA-X)

(F-x)(x +4) (2-x)(x +4)

Equate the numerotors and Substitute in values in order to get A, B

11 = Alx+)*B-X)

e to s ) i hat ts [»)
0
K= -1 9 12= AA + B(A--1)

N:88 Y B:=3
T 0
< AL}+A) + =3)

2= 8A _n-g

M1

TR

3

motj__nghl.u&m 3 3

3

3

2t 203 =

2(&*1\

u-= 3
3

3

AAAY

“1-1x-3) Ux#)
e

2(x-3)

Ux+y)

2(x-3)
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P N

A regular icosahedron of side length xcm, shown in Figure 1, is expanding uniformly.
The icosahedron consists of 20 congruent equilateral triangular faces of side length x cm.

(a) Show that the surface area, A cm?, of the icosahedron is given by

A=53%
(2)
Given that the volume, V'ecm?, of the icosahedron is given by
V= i(3 +4/5 )x3
12
3+/5)x
(b) show that a7 = ( )
4~ 83
3)

The surface area of the icosahedron is increasing at a constant rate of 0.025cm?s™

(c) Find the rate of change of the volume of the icosahedron when x = 2, giving your
answer to 2 significant figures.

Q)
(a) The area o one face can be found Using [ornuwle;

In this case azbrx on cthe briangles ane equilateral, alto €=60".

Hence: oxeu-iz X -%-$SIn60°
=B Wy
&

The whole thing hoo 20 Sides, ..
A= ‘).0-";11
25432 hence shown
A1
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Question 4 continued

() We can §ind %‘l from the {.om\a.to.Lor aolume
x

We ton adso get YA :
R qer &

TO qet g\.‘. :
dA

V=5 (3+ @)
1

dv . 15 (345) x*
dx

A= S¥3xt

L =\0J3 %
o

dv o8y
dA dx dA

ST ETT L L S
n

1003
. B !
\,szoo'iz

N . 3e5B)x h
— < ence showh
dA 843

(c) We ore oaked to find 4V

dt
We ove o :_'%-.0.015

4. dn v

ot dr dA
0.005 “*:;‘_"’*

At x=2: *

dV -gmg . B+E)

8393
= 0.019 cm3s™

ormm R 0 0 0 AR
P 6 6 6 4 8 A 0 1 1 3 2
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¢ |l
=V

Figure 2

Figure 2 shows a sketch of the curve with parametric equations

t3
x=9— 4 0<r<

| O

9
The curve touches the x-axis when #=0 and meets the y-axis when ¢ = 2
The region R, shown shaded in Figure 2, is bounded by the curve, the x-axis and the y-axis.

(a) Show that the area of R is given by

ij £ 4
—qf
o V81 —16¢

where K is a constant to be found.

4)
(b) Using the substitution u =81 — 16¢>, or otherwise, find the exact area of R.

(Solutions relying on calculator technology are not acceptable.)

(6)

Leave
blank
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Question 5 continued

R®chan rule:multiphy by
t 4 (9-44)T . =4 wwahv

(
J\ Y9+4t 2 bracket!

-t dn @AWY

N B4 -\6t?

3
’IP SR we can by the Viits by muiplyinpthe
o181 -6t ) \nteqral by -4,
hence <hown

s L y
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Question 5 continued

(b)To use the substitution u =81 -\bt",we need to [ind

To get d, u=81-16t:
t w d_“ -32%
T ‘
t= du
0 81 d o

nto the

0 4
_g 5 (Bl-u) 4 )
g -
0
Bl-u
o3 YV
SM 64 Jwn
L (08 Lo
64‘8 w u";
N
) o%\u“-uz du
64
81 s o
Al 8ivz _uT
@l T T

L %
=-1 {167.\1." -2 u‘t}

and

(hex :
u: 81- \ett

'\L’ 81 -t
-16

= [81-u

\6

(\M} 152(30%- ’-;L%\)%))

e R ES-SEE0)

= .1 -
54(“" 1453)

= 243
o4

"’ R 0 0 O
P 6 6 6 4 8 A 0 1 6 3 2
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6. Three consecutive terms in a sequence of real numbers are given by
k, 1 +2k and 3 + 3k
where £ is a constant.

Use proof by contradiction to show that this sequence is not a geometric sequence.

(©)
Make an Assumption: We_wanl our assunption to be thelopposited of what
" Assume thot the sequence is geomeral (e 0t tvying b prove.
B Inthe Proof, we ave trying ticoniradichtho@ssumpiion

In 0. qromeric Sequemce, quotimks of Subsequent terms ave constont (r).

wops I 2343k M1

k 1420k
Solve for :
(1426} = k (3430
1+ ok 4= a3t
kK*+k+1=0 AL
Use the ANk

1*- 41004
Ti-4
=30 dW
Since the disciminant is less tham 0, thave are Mo veal solwbions for K.
This means the sequence con't be gpomekric with i O. contvadietion to owr assumphon.
Hence proven by contvadicton thak 4o SequeNCR i Mot qeometvic. A1
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f(x) = %(4 —x)e”

2cm¢

<+—>
4cm

Figure 3 Figure 4
Figure 3 shows the design of a doorknob.

The shape of the doorknob is formed by rotating the curve shown in Figure 4 through 360°
about the x-axis, where the units are centimetres.

The equation of the curve is given by

1
f(x)=Z(4—x)ex 0<x<4
(a) Show that the volume, Vecm?, of the doorknob is given by
4
V= Kj (x2 —8x + 16)ezxdx
0
where K is a constant to be found.
3)

(b) Hence, find the exact value of the volume of the doorknob.

Give your answer in the form pz(e? + r)cm® where p, ¢ and r are simplified rational
numbers to be found.

©)
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Question 7 continued

(a)

wheve

(b)

u4) 0 et o8 1 J""’ &
. :_16 ‘( e_z (wg -(3/41)(9_2_) + e:,) -(9}65_2%. (0-8(0) +16) - ('ﬂ(;— )+ T)]

O

avound the x-axis:

are the

Joo=14-ne*

& 1
V=ng ($4-0e*) dx
0
q
1 1 2%
8 ‘OT"“.") e dx

1.
\J='_u[(16-8x‘x')e“ &

% Jo
hence shown

V’:T,“S(\b-sxm‘\e" ax  mulaplic
\u.v dx:= v - M

=K -8x+le ~ o w'=2x-8

v ez_" ¢f- 'z e
2
' 4 1 N :
2 C(‘K"-B%HO- (21.-8)-9_'.6.; by pars agoun
161 2 ) ) ‘ |

4 4
"’—| 1 2 _ _ el: - W )
s “[Q—z (x“8xe10) ((u 8)(-4-) Lz-e_q— dx L

1.
=N { ﬁ‘(x‘-sn\b) - (1-%\(£) + ei]
2 2 ¢ ),

16

=1 8
S oY) -1¢ -
15& 7_( zﬂ 4)

EICELSY

=T (e?-41) em?
64

P 6 6 6 4 8 A 0 2 1 3 2
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8. With respect to a fixed origin O the points 4 and B have position vectors
6 6
6|and |0
2 7

The line /| passes through the points 4 and B.

respectively.

(a) Write down an equation for /,

Give your answer in the form r = p + Aq, where 4 is a scalar parameter.

The line /, has equation

where u is a scalar parameter.

(b) Show that /, and /, do not meet.

The point Cis on [, where u=—1
(c) Find the acute angle between AC and [,

Give your answer in degrees to one decimal place.

(a) wlo. jor vector Ui
r = position Vector+ A i
Where the position Vechor is any poiat on the ine and
is o vector poraliel to the line,
Ger
- -5 =
AB= 08 -OA
6 [}
‘[g‘ ’I(‘A M1
. fo
: [‘]
S
Hence Vector Uingin fovmek t= (ﬁ*;\ﬁ:

3 14 PP A
] 9
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Question 8 continued

() Equake the of \yamd (o, If theve are valven (M amd A which satisiy aut

3 componewks, the Unes ‘mtersect
34
[ ‘4‘\ {145}*
P 4 ‘,

% to get valve (or W

6= 3en
w3
Use y to get vale for p:
6-6p= 1+ 5Q)
~bp=10
P 2and

Use 2 to qet ainother value for 3 to eneck if it is also -%..

2+5a=4+903)
2+5=H
=29
¢ S

The valuesof a do Mot agvee, hence the lines dont meex.

(c) We need to tind 0¢ in order to get AC.

oc- 1)+ c-n{%] . [:’ﬂ

—,
Hente gk AC:

We need angle between AC and L
Use

Use R and the divechion veckor of 4 41 (1
:‘-.?)'m
T J‘I:'s'o 3

-4-50-63
Wm

Cos0 =

0:298.%

ormm AR 0 0 0 RN
P 6 6 6 4 8 A 0 2 5 3 2
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9. (a) Find the derivative with respect to y of

1
(1+2Iny)’
(2)
(b) Hence find a general solution to the differential equation
dy 5 T T
3cosec(2x)— =y(1 +2Iny) y>0 —-ZT<x<3
dx 2 2
“4)
T
(c) Show that the particular solution of this differential equation for which y =1 at x = 3
is given by
Asecx—l
y=¢ {
where A4 is an irrational number to be found.
)
d —7.
(o) SR & & AU'NTY E— AN
dy
v y = 1ol UV ]I /=
=z dny) -]"5_' chain vule:Wolbgly by the demvotive
R A ™ __of the bracket y
\ 7:_;_ ol 4 \\
Yit+2aing)3
(b . 3cosect2y :\5(1f\m,)3 - umateR
ax
34y . yuetny’
N SINX ax | iy W N

N W || _8 :*L“ 3 dy = %s’m&m dx  Segorote Vavialles by grouping
yueiny the like terms ow one Side

1 L S UK
S 4’(‘1(\*1\“3)3\&3 gasm‘).'x dx M9

'l(‘_ )--1.(0521(1-(. MAAY
4\le2nyt] 6

2 1_ :-1;952;1-( Al
*(HZ\N,\’ 6
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P N 3
-1 s - l(_os'ﬂ.*(_
At d
SR, [y
4 n
c=-4 W
6
Lo A s-1costx-1 A4
At 6 6
_Now we meed to make Y the ikject:
1 = 3¢ 1 aplw_beth s) .
Aty 6 3
3 -1 Cos 2% + 4 m“!h'ph! Mh S‘]dm h’ 3
4yt 2 | 2 l _
3 . costx C0S2%K = 2€0¢%%x -4
4(4+2w
(4+ 2ny) M1 - cotx=3 cocox A
i3 2 -
3 =(s2wmy)
4 c0¢'x
3sex= (A\&'&.\.zmg)‘t 1 -sec'x
os*x
\‘l 3;-Fsed'g. 214 22Uy
2y=1 (B -
Uny z( 3 secx 5) ddMA
1 5 \
n L3 3 %ecx -4 "‘%
¢ “’: e‘( * ) e =%
1'2 1
Seex -
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