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1. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

1
(l — SJC)2 |x| < L
4 20

giving each coefficient in its simplest form.

)
By substituting x = ﬁ into the answer for (a),
(b) find an approximation for J5
Give your answer in the form 2 where a and b are integers to be found.
b @)
(o) Get the mia from the formwa. Pooklet:
(+x) =4+ nx+ “")‘."" %+ w x3 +..., Range of validity 1xi<4
We See tho the i5in fovm (0401 wenerd © monipuiale b gek (1 ox)”.
3 : .
(5-50% = (§) " (1-20x)°

ol-

= L(1-20)%
2

Substitute injo the forn

b
L \ b gD 3
li(t -10%) " = 1-7_(\+ (3)(-20%)+ (""_’E‘%) (-200) 4 M(-zon’t") M1A1
. 3t

= L(1-10% x (- g)(e00x*) ¢ () (-8000x*) +...)

=101-10% - 50x - 500%>+...)

z '?_-Sx-'zs-x‘- 250%x> ¢ ... ANt
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Question 1 continued
(b) Substituke %=1 into LHS of expamsion:
s 100
(L-5\' = -Jz =5
‘4 oo/ s 3
L
A~ Cxld o .J—v - A 1_ ) 3
100
~ t x 1389
4000
S5 A8
200
Q1
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Figure 1
Figure 1 shows a sketch of parallelogram 4ABCD.
—> —>
Given that 4B = 6i — 2j + 3k and BC = 2i + 5j + 8k

(a) find the size of angle ABC, giving your answer in degrees, to 2 decimal places.

©)

(b) Find the area of parallelogram ABCD, giving your answer to one decimal place.

0

E
(9]

B cosh = a"b—ﬁ—l:owv\m\ c voduck:

P | 1511%) [E)-(‘%lmdebe*cf

r
? _— 0 formule Jm: MngnimdA a{ A vecter:
(et —ﬁ ~ :}

(a8 l-‘\‘!u" ehtac?

(V) >
2 ".l.
=)

i

. =
1 : w ¢ 1 0 y

to be qoing "owx" of theangle) 00
"z“,f'é‘
cosps b3 i)
\"‘01_‘43‘ 2h45%9"
. -12410-24

R

cos® = _—26 M1

e

dwy

0=412.65 /|
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Question 2 continued

(b) Diagram c
We qot the magnitudes of the sides omd the ongle

betweon twum (ARCY i (a).

Hence {ind the Owo. op AASC and dowble thok
fo gek the 0o o e porollehogram

Get sin@ - alw L, AN
U \(

. &inB=1-cos0 Kewr,vg.ngz

Swbshture nto rmula:

- =l Exrx41 (\r}_:myﬁ AN

- A NV =3114¢9 Ay ™

(Total 5 marks)
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3. Prove by contradiction that there is no greatest odd integer.

@)

~
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.~ There also exists 2k+3

Hencte 2k+3is ex | han 2k +1, Whichis o
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Question 3 continued

Q3

(Total 2 marks)
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4. The curve C is defined by the parametric equations

et
t . 3+¢

t>0

(a) Show that the equation of C can be written in the form y = g(x) where g is the function

where a, b, ¢, d and k are integers to be found.

(6))

(b) Hence, or otherwise, state the range of g.
2
(a) Make t the Subject of %x=...:
Cox=lan N
X T +
X-12°= . WV
j=_1_z wROve oo that t20.For this to
x-
N be met, X >2 must be true.. k2
AV 4 B 7~ 1 3% A - B
Substituke owr fownd t indermsof x into Y=... and Simplify:
[ L \5=1'T & g

- ~ Maas
3+

x-2

Pl b

(x-1) 2 .
) 2 (x=2) &M Make common dew owunators

3(x-1)
&= § _(W“_n,thhp(melAm»h_i

x-4 VAR =1
1‘7.

3I%x-%
‘X

AW 77743__%%,411\1* I N A

found . .

(b) Use domoin %32 to qet lower bownd:
y= 2-4
3 -5

‘0

y = _?' =-2 \owex bound

Use domoin £20 to qttqupgx_bom. M1
- =100
‘5 340

weper bound

7

'L
Hence Range: Mﬂ% A\

8
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Question 4 continued
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5. In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Using the substitution # = 34+ +/2x — 1 find the exact value of

13
4
—dx
J-l 3+4V2x -1

giving your answer in the form p + ¢In2, where p and ¢ are integers to be found.

(a) To use the substitution u=3+42x-1  we meed to find now Limuts and dx= ...

@®)

New Limits: | To get dx, digeventiate w= 3*shx-1

04 W W=3 +(2x- ﬂ"

1 —5+\]2m-\f>, | I N %: 1 QAx- \\*‘!-

1B —3+d20001 — (8 A t').x '\)’-du
A N MiA1

Substitute into the Integration: Vo _/ \ ~

4
s1 3”?«‘ N JL

= J 4 - \T du St vathion
W

. B ama A W Y

H W . || | <[4-!L 12Ln \Meqm*e - B
& dam1AY

= (400 12n8) - (404 -2 (&) subin limits

= 3) -12nd - 16+ \ 24 M1

16 +12n4-12md

b+ \).\N\‘-z-
16412 2"
2 46-42n2 A0 0P\ W 0w \Mﬁb:blI\°

16+ 12 Un% apely W law o -Unb=\n

&

o]

N
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6. A curve has equation
4y +3x=6ye™

d
(a) Find = in terms of x and y.
< )

The curve crosses the y-axis at the origin and at the point P.

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

4)
(a) #* ]mpli;']t d'||;(gzent‘|ation-
. . . dl
J ax
4ytedx= Gae ' Ry Parts:
p | dJ ' ,
— (UW)=UV +Vu
dx
-2 -
Bg“‘! +3= 6g “*dy -11ye i B1M4 A1
ax dx
34 ‘\'LM;&’L\’—LMM“%_{UMSL
ax dx , X
one side
5 4 ﬂ !! e—?x - d\‘ !62-7.%_3!’5 EQ(‘-Q! 01!3 d:
ox ax

-2%
dy | d+1ye MaAd
dr 6e -8y

~
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Question 6 continued

(b) Get coovdinoken of P using the fod that Pis cnthe y-oxis, .. x=0.

Subsrituse into equokion:
4y’ +300)7 bye’
4y™= by
44'-64=0

_\* "(3:0
g0 y=3 @

2(0)

. P(0,1.5)
d .
0 t dient 1 e
use A-Ahd _\ldx © Qek Ora of angemr o

-1(0)

4y 3snlisde N
dx  ee_g(1.5)

= 3+\8 __% _
% m of tongemr

A .'._minomule-_; A

o i_' )

Use = Me-%4) to get the cquokion of twelme:
-2 1).
m:Z, P00, 3% Ve » iyl [ —

(Total 9 marks) T
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7.
VA
R
>
0 | x
Figure 2
(a) Find je“ sinx dx
3)
Figure 2 shows a sketch of part of the curve with equation
y = e*sinx x>0
The finite region R is bounded by the curve and the x-axis and is shown shaded in Figure 2.
e +1
(b) Show that the exact area of R is
(Solutions relying on calculator technology are not acceptable.)
(2)
14
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Question 7 continued
(o) Wayl
X . o 4 .
ge S\nx dy mmm‘:umtmn B\} Parxs
4 fuv’ dov = wn- {u'vdx
A= Stk 50 W' cosx
e X S '
V:Lex | — v:elx
1
=1 i |1 x
l 1
M1
W= COSX W= -Siny
: 1o e L™
\ tL v zc
=1 o™ ginx - (L' inx - Le?*dx) du
T / ‘
2%
v 10X =1 ¥ _ 9 x _1 Ix
.. <
ouxr inittal \nt eqrul
f. 5 1% . - 1 ('3 ] X \
4 1 a
"2y Parts" Ad M on LHS
x .
(e sinxdx= 2e?™-Le ™ cosxtc A
J S
g J
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NN 00RO O 0 Turn over »
P 6 7 7 5 4 A 0 1 5 2 8



Question 7 continued

Way2
481181111_&_!&»5&9&;&0&_&:;_&, faris

(v’ dy = wu- (u's dx
q ? )
a;: u's 'La”‘

§

= - COSX —— v= Sinx

!X
A=e

- g"/cmx- g 2e** (-cosx) dx M1

2 .
-e* tosx + !u_’" sx dx By foets again

d
wz 2et I 'z 4t

. §
vVzsSinx “—V'z cosx

= e (osx + 2e *Sinx- J(%u sinkdx M1

. . . g
v wx dx T-e'" cosx + 2et sinx - 4 ("

oux initial \nteqral
to qot rid of in(inite
1 . .
"2y Parts” 5 ’(e * stnx dx: - €' cosx + 2e T sink  colleck Infegrol teems
ddMy On LHS

X . q
g e sinkdx = = e sinx- ‘E et cosx+e A1

v,

~
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Question 7 continued

(%) Lower bound is x=0.
Get wpper vound uning (e equation
0= e*™ sinx
sinx=0

x=0 51~ wpper bound

Use Inteqrosion’ Result we got in (&) with found Uimits:

n

n
X . L N LR o 1 X
stk = | = =
Le nX dx 3 - ]

0
. — ,
= (%ﬂ -.‘g.ez“c,osn) - %}%o —%e°coso)
N a M1

L2
s -g A AN

- \
. G M \ ¥ N

Leave )
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8. With respect to a fixed origin O, the lines /, and /, are given by the equations

-

where 4 and y are scalar parameters and b is a constant.

Prove that for all values of b # 7, the lines /| and /, are skew.

(6)
Equare  the QeMexol, poinks of the \inen:
Sl+2a) _[2 «an
o By S B R X -3»]
44 ‘5;\ “5tub
Use % tnd y Components to get W and A.
=142,=2+4n By ELmination
Beaz-2-dpin2) 10-2p = —4-fp W1
a 9 =z.z-2p @AM
S el o ez 20 4(-Y)
| 1) "
Hence we know p:-Y and p=-‘%. l— "W I\ N/ >\
Substiture into @ component: g < N/ = /]
L 4
4 435(-YN=-5+(-%p) ddmy 4
-8 _c.
o N > = 5\ Lo - -
-1 . -
D/ ¥ e il o N3 .
b= M -mmatOF
Hence whem b=1 the Unes intersect. Whem b#3, Since they owe mot poroliel
~ ond do mot imtersect , they ome proven to be skew. A1
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(Total 6 marks)
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T

=V

0 V3
Figure 3
Figure 3 shows a sketch of part of the curve with parametric equations
x = tand y = 2sin26 6>0

The finite region, shown shaded in Figure 3, is bounded by the curve, the x-axis and the
line with equation x = JB

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

(a) Show that the exact volume of this solid of revolution is given by

jo" (1 = cos20) O
where p and k are constants to be found.
(7

(b) Hence find, by algebraic integration, the exact volume of this solid of revolution.

©)

~
Leave

blank

P 6 7 7 5 4 A 0 2 0 2 8

VILY SIHLENEILRIM TON-Od vady SIHLNEIL-IM LON-Od

VIYY SIHENEILIHM ION Od



’:i:;t}: e LeaveW
53 : blank
55 Question 9 continued
: ) Formulo Jor Volume of Revolution avound the x - axis:
< b
® V=7 (uz dx % Parametric_Tntegration
B Ja’ b
‘n avea: [y ¥t
% a’d
SESS | -0xis b the avea
= ‘ Awits i ke
= ~Let’s get the Lmis wn pOwrame
gs __p=tan(®)> O
Sy £ =tan(f)- !‘3- B
..... Gt dda; : x= tand
d!. = secto
,,,,, i
~ SubsBture into the lovewon oA
(‘ 3 . 2
V=nj (2 ) xsectHde A
°
n ure dowble angle fermule
k8
=n,ﬁ(4-' $0) «xsec? Sin20 = 2sinB¢o
0
0
cos'e o
2 Am
3
5 | ‘ 165" \ rmule
‘o
a 0s2A=1-25n* A
H
= n! 8(1-c0s28Y 40 av1  Tontas o ooon
)
3
vElleai- os10)de  Hence Shown
Ian
Al
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Question 9 continued
(b) Integrate whok we Shouwed in (a):

n
-

3
A\ j 8n(1-cos20)de
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10. (a) Write ! in partial fraction form.
(H - 5)(H +3) 3)

The depth of water in a storage tank is being monitored.

The depth of water in the tank, A metres, is modelled by the differential equation

dH _ (H =5)(H +3)

dr 40

where ¢ is the time, in days, from when monitoring began.

Given that the initial depth of water in the tank was 13 m,

0,HW=\
(b) solve the differential equation to show that EECAND
-0.2¢
- 10 + 3:%
2—-e 7

(¢) Hence find the time taken for the depth of water in the tank to fall to 8 m.

(Solutions relying entirely on calculator technology are not acceptable.)

3)
According to the model, the depth of water in the tank will eventually fall to k£ metres.

(d) State the value of the constant .
1)

(a) We ate asked to do Partial Froctions o -\ r y
! _ A )
(W-5¥we3) = [y~ ’C,)Jr MENIN 1 TN 7/ Iy

—Monipulake this ts gor common deneminater
1 . AlH+3)+B(H-S)
(H-5)(He3) (H-3)(He3)

~ Equate the numerotors and Substitute in values in order to get A,BondC.
1 = AM++BW-s) dy & W -
choose values k: Substitute in sa that brackets become 0, to make yourlife easier!
=3 3 1= A6l ¥ B(-9)
) % 0

H=5 = 1\* A(8)tRW)

=4
A—B‘ M1
1 1 A

@5)(At3)  BH-5)  B(R43)
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Question 10 continued
(b) dl - _ (W-5)H+3)

40 :
r(3 Seporate Variakies by grouping

I; dH=J -1 4t the like terms owone Side
(H-3)(H+3) 40 a

Subsh £ Resuit | @tmmant =-1i+
biiitute the .F Resuit oy A= - e Integroxe RS
Jrem (@) on RNS.

1 - -1 4 = -1 + M1A1
) ) 40
Use the t=0,H=13 to qek twe volue of +c:

lE \n(ﬂ'Si ’_‘ n(13+3) =-L1 (6) +¢
8

A -L =
-gh\(,a\ "\M(\(ﬂ 2 ¢ WA\

S 4%%-4# -§-VA 1.5= _app Wiaw no-nbznd
(& %lnu).l_ L =C M\\L\m\uwm\ bna
o N A = - M 00000
Hence: S 1 R lunlﬂ N=-1% -1y A , il
[ 8 40 8
L i e s i et
~ZF & - : Lt an _na-be
%h(u‘:‘_é\ apply Wn Low Unavbaba= (navb
zm 5) . s
B wm & BN = ; ﬁ _ yauanp\W \osth Sides by 8
R 4 ] ___(w‘s ok o
D wer il e
. w
.“:uss : opply e =2
H-5= 1 e'o'“uln) Cross mulk +3)
3 \lk‘)\A’ e (H+3)
divide by 2 both Ssides
-0.2¢ -0.2¢
H-s= ihe o 43el expond RHS
He the > 2 3,°%% 05 Reanvames o oM H's
e g 4 o Qex
on one Side
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Question 10 continued
-o0.2t .o.
h) cont. H- LHe " 2 3,7 45 Ss
2 2 5@ 5%
Q
-0.1¢t 3 -0-1t %
Hii1-Le 1= 2e +5 =
3 -0t .: :
H _7-e tS dddMmA s
1 4 -0.2¢ . Z
L mukiply upand down by 2 o et e
§ se-o.u‘ 10 ) ) =
H= o rid of the fractions : :
2-e"
hence shown m
gox
At
(o) Subshtute H=8 into Ywe solved D.E.
-0.1¢
§- 3¢ +A0 Sdve por t
2-¢ 01t
16-8e7% % = 37 at0 (vons ity (2-¢°) 53555
-0.2t . 20
6= 1e < collect ke tevwms e
.0. S
% ze 0.2t Ma 9 :
6 - -0.1¢ % _
g = e use Wne* = x §
ln_?.‘ = -0.1t ‘M
P 3 o
X
SO
3 B
~t= 3.03 days ) =
> X
(d) AS t= o : 0
TR W-&\O N
2 _M
H= 3 = Sm
8 .
k=5 D1 g
=
=
o
=
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Question 10 continued

(Total 14 marks)
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