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1. The curve C has equation
-4 +3xy=4x"+8
The point P(3, 2) lies on C.

Find the equation of the normal to C at the point P, writing your answer in the form
ax + by + ¢ =0 where a, b and c are integers to be found.
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Question 1 continued

Q1

(Total 7 marks)
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2. Find the particular solution of the differential equation

d_y_ 4y? 5

x> ——
dx  4x+5 4

for which y = % at x = —% giving your answer in the form y = f(x)
(6)
dy . 4yt
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Question 2 continued

Q2

(Total 6 marks)
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32 +8x2 —3x — 6 C
3. g)= 2 T2 = i B — 4
x(x+3) x x+3

(a) Find the values of the constants 4, B, C and D.

3
A curve has equation
y=gx) x>0
Using the answer to part (a),
(b) find g'(x).
(2)
(¢) Hence, explain why g'(x) > 3 for all values of x in the domain of g.
1)

(a) We ate asked to do Partial Froctions
x%:.%x"-lx-(,: Ax+B+ & 4 D
x(x+3) R X+3

ManiPuAOkR ths givem tovwe Yo gek common denominators
x40k -3x-6_ (Ax48) X (X+3) 4 C(x+3)4Dx
x(x+3) x(X +3)

Equate the numerotors and Substitute in values in order to get A, B and C.
Ix 34 9% -x-6 = (Ax+8)%(x+3)+ C(x+3)+Dx M1
e choose ualues to substitute in so that brackets become 0, to make your l1fe easier!
2209 30 BN 6= (ADSEWEER) + C(043) + DY
-6=3C > = -
x=-3 33N B30z (ALD4BYERET) - 23939 4 p(-3)
=-3D2 =2 (dMIA)
x=2 % 3(1\‘+smfsm-e = (A1)A BY(ILS) - 2(5)+ 2(2)
44 = 20A+ 0B -10+4
90= 20A +10B
x219 30810300 -6 = (A1 BIA)(4)-2(4)+2
1= 4pA+4B -6
B:=4A+4B ddMA
Solve S'\mwumous\\s wnd .
50=20A+40B _Hence vaduen fownd:
B:-4a+48B \X-Sl-40=~20A-LOB* =3 B=-{ (=-2 0=
10= -10B> B=-1. A=3. A
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Question 3 continued
(b) In (8) y2 found that:
q(x)=3x-4-2 4, _2
J X %x+3
q(x\= Ix-4-2x"4 2(x+3§‘
‘/ Di(¢ evenmoke
g'(x)=3 + 7-'_ .z
T
LI\
(&) The o domoun 1S %20
Whem x>0 252 50 2 -2 >0
*E (X t3) x? (x¢3)?
0'(x)=3+ & -_2 R’
a x? (x¢e3)?
—_ %
20 whan x>0.
Hence, g'(x\ >3
J
9
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Question 3 continued
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1
4. f(x) = V1 —4x* x| < =

2

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

C))

1
(b) By substituting x = 2 into the binomial expansion of f(x), obtain an approximation

for \/3

Give your answer to 4 decimal places.
(2)
() Get the from the formwa booklet:

A+ =4 + nx+ “(;‘__""'x‘ + “‘“";ﬁ“’ﬂ x3 +..., Range of validity Ixi<4

info the
(1-4x*)% = 44 (%)(-‘m"] ¢ (3)(-%) (-4)("')14- ("i\l’%l)('a (-Qx’)‘-&...
! 3l

T -2t () 0en®) + () (64t 4.

= 1-2x"- 'Lx*-‘tx‘ ...,

(b) Substitute x=linto WHS:
2 3
(-4(3)) = T

We ove osked @ find V3, hence we meed to get vid of J‘T; jrom X
by mukiplying our expansion by 2:

72112y z(},\o'-«(-f;)ﬂ...)

\Bx“

}

12
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Question 4 continued
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(Total 6 marks)
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Figure 1

X0

VANV SIHLNI S 10N O

Figure 1 shows a sketch of the curve C with parametric equations
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(a) Use parametric differentiation to find the gradient of Cat x =3
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The curve C has equation y = f(x), where f is a quadratic function.
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(b) Find f(x) in the form a(x + b)* + ¢, where a, b and c are constants to be found.

(€)

(¢) Find the range of f.
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6. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
VA
R
>
© z Tox
6 2
Figure 2
Figure 2 shows a sketch of the curve with equation
16sin 2x T
X= T g 0<sx< —
(3 + 4sin x)? 2
The region R, shown shaded in Figure 2, is bounded by the curve, the x-axis and the line
. . 7[
with equation x = 3
Using the substitution u =3 + 4sinx, show that the area of R can be written in the form
a + Inb, where a and b are rational constants to be found.
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Question 6 continued
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7. With respect to a fixed origin O,
4 -4
the line / has equation r=| 2|+ 4| =3[ where 4 is a scalar constant
-3 5
the point 4 has position vector 9i — 3j + 2k
Given that X is the point on / nearest to A4,
(a) find
(1) the coordinates of X

(i1) the shortest distance from 4 to /.
Give your answer in the form +/d , where d is an integer.

(7
The point B is the image of 4 after reflection in /.

(b) Find the position vector of B.
(2)

(o) i. The Smallest distonce between X omd A s pexpendicurar to L.
— ) ]
Hence  AX (‘;{] =0. Use this foct to gex the coovdinaker of x.

livect
0¥ is twe ganenok point on line
4-4a
0 =[2-%a\
3453
q
OA is 5?\"'%]
Get AX: A% = Ok - 0A

—’
Use AX~(33]=0 to qet the valve of p ok X:
[-é:’n‘) -(:3] =0 toc
~5%%A

“4(- 5-43) - 3(5-3)* 6(-9452)=0
204163-15+¢43-25+25,=0
0p=-209 p=-3.

— [4-43) ‘-;:
=|2-3(- H 2 2 4 .
Hence OX (24?;((1?)\ \.%.] x,%,-1)

22

P 6 91 9 8 A0 2 2 3 6



Leave1
lank
Question 7 continued blan
i We need the maghitude of A,
8]
(3]
~formulee for Mognitvde of & vector:
AB 1= o ¢b* +c?
\_;\\- (‘.‘.}. 7’* ‘\__."_|r nt
: \ﬁ’ {stan
Al
Ah=Xe. W
Hence, 0B = 0% + AX
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8. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

VA
y=xlnx

=¥

Figure 3

(a) Find J.x2 In xdx
3)
Figure 3 shows a sketch of part of the curve with equation

y=xInx x>0

The region R, shown shaded in Figure 3, lies entirely above the x-axis and is bounded by
the curve, the x-axis and the line with equation x = e.

This region is rotated through 2z radians about the x-axis to form a solid of revolution.

(b) Find the exact volume of the solid formed, giving your answer in simplest form.

4)
(a) sxt WX dx  wulbiplication - By Parts
d S\w' dx=\w-‘u’v dx
U= !n‘xE“I = %
1.3 § 1oy

26
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Figure 4

Figure 4 shows a cylindrical tank that contains some water.

The tank has an internal diameter of 8 m and an internal height of 4.2 m.
Water is flowing into the tank at a constant rate of (0.6z) m® per minute.
There is a tap at point 7 at the bottom of the tank.

At time ¢ minutes after the tap has been opened,

» the depth of the water is A metres
«  the water is leaving the tank at a rate of (0.157/)m® per minute

(a) Show that

dh 12 -3h
dr 320
“4)
Given that the depth of the water in the tank is 0.5 m when the tap is opened,
(b) find the time taken for the depth of water in the tank to reach 3.5m.
(6)
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Question 9 continued

(@) 1t's oo thek AV - 06w -0.15Th B

av
— Formola. for Noluwe of tylinder
V= e
~ Nolume of tomk: V= TI4)h
\ = lenh
P LR 1), F N
dh i
L g
We wont dh . dh - dh , dV
at dt  dv  dt

dh. 1 (0.6m-0.57h) 1
at ew

. 0.6-0.15h
A6

d_“z""”“ hence shown
at 32 &
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Question 9 continued

(b) W T \ ) . :
dh - \1-3
dt 320

Seqorote Variakies by qrouping
(1 dwh=(_2 dt the like terms on one Side
| ETEET R REYY

MAAY

“llaln-3nl = 3 e
— 320

t= 208 min 0
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10. (a) A student’s attempt to answer the question

“Prove by contradiction that if #° is even, then 7 is even”
is shown below. Line 5 of the proof is missing.

Assume that there exists a number n such that »3 is even, but z is odd.
Ifnisoddthen n=2p+ 1 where pe Z
So *=Q2p+1)
=8p*+ 12p*+to6p+1
_ 2(4934 691'*39) *1, which is odd

This contradicts our initial assumption, so if #* is even, then 7 is even.

Complete this proof by filling in line 5.

1)
(b) Hence, prove by contradiction that 32 is irrational.
3)
Make an nption: e _wani our asSumption 1 be thefopposited of whao:
" Assume that "\J-?:.\S a vational number" " tvying b prave.
he Proof, we ave trying b0 the assumphion |

Since N2 s fationol, We com wwte it 64:
iﬁ‘-% whexe p ond q ave
integexs with no Lommen factors.

E— Culoe oot \on

p?:2¢", pPisewnhene p is even ond canbe

bvttun on @ = 2M, whave Mis ong

intenen .

(.Zm)3= ).q; g
Bm’ = 1q3
3 q}: 4m", q5 1S even .. Q is olso even.

This meams that g omd g have o common factor 2, whidais o contradicion
to owr initiod stokememk. Hence provem by controdiction that 32 is irrational .

34
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