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1
f(x)Zm, x| < 4

Find the binomial expansion of f (x) in ascending powers of x, up to and including the term
in x°. Give each coefficient as a simplified fraction.

(6)
1 _1
' fx)=(“+x)2
Always ensure the brackets 1 x 1
=4 2(1+-) 2
start with a 1 so bring the 4 f& ( 4)
outside.
Using nx nmn—1Dx?* nn-1)(n-2)x3
(1+x)"=1+F+ o 30
L 1 1 3 1 3 5
- NN, 202X, 2022 %3
=42(1——=(- — _
fe) =420 -5 (3) + 22+ 2552 )

x+ 3 ) 3y
16 ' 256" 2048" "

2. Figure 1 shows the finite region R bounded by the x-axis, the y-axis and the curve with

; 3
equationy = 3 cos G),O <x< ?”

The table shows corresponding values of xand y fory = 3 cos (g)

X 0 3n 3n o9 3
8 4 8 2
Vi 3 2.77164 2.12132 0

(a) Complete the table above giving the missing value of y to 5 decimal places.

(1)
(b) Using the trapezium rule, with all the values of y from the completed table, find an
approximation for the area of R, giving your answer to 3 decimal places.

(4)
(c) Use integration to find the exact area of R.

(3)

2a) Simply put the value

into the formula.

Calculator in radians.
Page 1 of 7
2009-June-C4-Edexcel
Copyright©2012 Prior Kain Ltd

9 1
y = 3cos <?§> = 1.14805 (5.d.p)




MathsGeeks

www.mathsgeeks.co.uk
C4-June-Edexcel-2009

b) Using h
y = E‘b’o 201+ Y2 e Yuo)}
3n 3 3n
h = ? —-0= ? y = RB + 0+ 2(2.77164 + 2.12132 + 1.14805)} = 8.884 (3.d.p)
3 3
c)y = 3cos z 2z X 1 X172 T
(3) R=3f cos(—)dx=3 l—sin—]2 =9sin—=9
0 3 /5 3 2
3.
4 —2x A B C

f(x) =

A+ DE+D@x+3) 2x+1 x+1 x+3

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

(4)
(b) (i) Hence find [ f (x) dx.
(3)
(ii) Find foz f(x)dx in the form 1n k, where k is a constant.
(3)
3a) Find common A+ D +3)+BCRx+ D(x+3)+ C2x+ D(x + 1)
denominator for RHS Cx+ D+ 1D(x+3)

Takex=—%toget 4+2(%)=A(%)(§) A=4

ridof B& C
Take x = —1 to get 44+2=B(-1)(2) B=-3
rid of Aand C
Take x = —3to get 4+6=C(-5(-2) Cc=1
rid of Aand B
b) f (d _f 4 3,1
flodx = 2x+1 x+1 x+3 X
1
=4<E)ln(2x+1)—3ln(x+1)+ln(x+3)+lnk
=In(2x + )% —In(x + 1)% + In(x + 3) + Ink
k(2x + 1)%(x + 3)
a (x+1)3
c)fozf(x)dx 3 (4+1)2(2+3)_ rl(0+1)2(0+3)
a 2+ 1)3 (04 1)3
5)3 125
=1n() —In3=In—

81

4. The curve C has the equation
ye 2* = 2x + y?
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(a) Find % in terms of x and y.

(5)
The point P on C has coordinates (0, 1).

(b) Find the equation of the normal to C at P, giving your answer in the form ax + by + c =
0, where a, b and c are integers.

(4)
dy

4a) Use differentiation by d_ye_ZX 3 ay
dx

parts and differentiate y with  dx
respect to itself and multiple y

2e7y =2+ 2y

v
- d d
Y —2x y —2x
— —2y—=2 +2
dxe ydx ¢y
dy —-2x — —-2x
a(e —2y)=2e **y+2
d_y B 2(e ™y +1)
dx (e7%* —2y)
B)Fornormal 2 = — = find 4y _2(e°+1) _ 1
: i v
> atP(0,1)
Therefore 1
y= Zx +c
1
Put P(0,1) 1=04+c¢c c=1 y=Zx+1
Multiple by 4 4dy=x+4 O=x—-4y+4

5. Figure 2 shows a sketch of the curve with parametric equations

E|

x = 2cos2t,y = 6sint, OStSE

(a) Find the gradient of the curve at the point where t = g
(4)
(b) Find a cartesian equation of the curve in the form
y=f(x),—kaSk,

stating the value of the constant k.

(4)

(c) Write down the range of f (x).

(2)

5a) Using dy _
dy 3 dy dt E —_ 6COSt

dx  dt dx
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dx_ 4sin2t
gp = “isin
Therefore dy  6cost  3cost 3
dx —4sin2t  2sin2t  2sint
Att == dy 3 V3
dx 25in%_ 2
— — ; x
b)x = 2cos2t,y = 6sint }éz sint cos2t = 5= cos?t — sin?t = (1 — sin?t) — sin’t
X Yy
S=1-2sin’t = 1-2(2)?
> sin (6)
2
x y y
Z=1-2(%)? =2- 9x = 18 — y?
. @ x=2-7% % y
Putinlimitsin tto find limitsinx.  y2 = 18 — 9x y=v18-9x =3,/(2 —x)
T
x = 2cos 2t for OStSE —2<x<2
c)For 0 <t <=findy y = 6sint 0<y<6 0<f(x)<6

6. (a) Find [V(5 — x) dx.
(2)

Figure 3 shows a sketch of the curve with equation
y=x-DVG-x), 1<x<5

(b) (i) Using integration by parts, or otherwise, find
[ (x =1V (5 - x)dx
(4)

(ii) Hence find
5
f (x =1V (5 - x) dx
1
(2)

) 1 1 3
6 a) Using . J,/S_de:J(S—x)de:_3_(5—x)E+C
xn+1 /2

n+1

2 3
=-36-07+C

b) (i) Using [ (x =DV (5 - x)dx
du
uv—fv—dx
_ 1 du_1 dv_ = 2 , %
u=x dx dx x V= 3( %)

2 3 2 3
—-G-D -0+ [G-0rdx
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__Z (S % 225 ;+K
= G-DE-07-5.:6-)

- ) G- - G- +E
= SG-DE-0 - G-02+

(i) [7x =DV (5 = x) d i - (0) = L0y @y - (3
MR =DVE =D de o 2wy 07 - (002) - (-50) @ - @)
—0-0-0 4 25_128
R T )

7. Relative to a fixed origin O, the point A has position vector (8i + 13j — 2k), the point B
has position vector (10i + 14j — 4k), and the point C has position vector (9i + 9j + 6k).

The line I passes through the points A and B.
(a) Find a vector equation for the line .

(3)
(b) Find CB.

(2)
(c) Find the size of the acute angle between the line segment CB and the line J, giving your
answer in degrees to 1 decimal place.

(3)
(d) Find the shortest distance from the point C to the line /.

(3)
The point X lies on /. Given that the vector CX is perpendicular to |,
(e) find the area of the triangle CXB, giving your answer to 3 significant figures.

(3)

7 a) The vector equation of AB=b—a= 10i + 14j- 4k — 8i— 13j+ 2k =2i+j — 2k
line uses any point on the line
and then the direction vector = (8i + 13j — 2k) + k(2i +j — 2k)

AB.
b)CB=b—c CB = (10i + 14j- 4k) — (9i + 9j + 6k) =i+ 5j— 10k
CB =+/12 452 4102 =126 = 11.2
c) Use (2i +j— 2K). (i + 5j — 10k) 245420 27
a.b cosf = = =
cosh = = V(22 + 1+ 22)V(12 + 52 + 102) ovizg 3V126
lal|b] 3
5 V14
6 = cos™! (—) = 36.699 = 36.7°
V14

d) Recognise the right angled
triangle. They are leading m
through this!

e) The same triangle where BX BX? =126—-d?=81 BX =9
is base and XC is height. Use
Pythagoras to find BX

Using

=sin  d=6708(3.d.p)

1
1 Area = 3 X 9% 6.708 = 30.19 = 30.2 (1.d.p)
Area = Ebase X height
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8 (a) Using the identity cos 20 = 1 - 2 sin? 0, find [ sin@ dé.
(2)

Figure 4 shows part of the curve C with parametric equations
4
X = tan 0, y = 2sin20, 0<6 <E

The finite shaded region S shown in Figure 4 is bounded by C, the line x = % and the x-

axis. This shaded region is rotated through 2;r radians about the x-axis to form a solid of
revolution.
(b) Show that the volume of the solid of revolution formed is given by the integral

T
6

kj sin’0do
0

where k is a constant.

(5)

(c) Hence find the exact value for this volume, giving your answer in the form
pm? + qm V' 3, where p and q are constants.

(3)
8a), find [ sin?6 d6. cos20 = 1- 2sin*0

1
Therefore sin? @ = E(l - cos 20)

1 1 1
jsin2 0 do = Jf(l - c0s 20)df = E(Q —Esin29> +C
b) Volume of revolution is _ dx _ 5 3 X
nfyzdx x = tan@ Fri sec“6 dx = sec*0do
Using

) , Vol = 47rj sin?26 sec?6do
Ssin2x = 2sinxcosx

Vol = 167rj sin®6cos?0 sec?0d6 = 167rj sin%6 dé

When x—i g_tan-li_f
V3 V3 6
When x=06=tan"'0=0

T

6
Vol = 1611[ sin*6 do
0
Vs

3 lé6m 1
= 1611[ sin*6de = —(9 - —sin26)]
, 2 2

SIE]

0
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_g (n 1,2n>] 8<0 1'0)]—8 s 1X\/§
=8|z —5sin— /s 5 Sin 0_n622

4
= §n2 —21V3

Page 7 of 7
2009-June-C4-Edexcel
Copyright©2012 Prior Kain Ltd



