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1.

Given that £ is a constant and the binomial expansion of

VI + kx kx| < 1

in ascending powers of x up to the term in x° is
1
1+ §x+Ax2+Bx3
(a) (i) find the value of &,

(i1) find the value of the constant 4 and the constant B.

(b) Use the expansion to find an approximate value to +/1.15

Show your working and give your answer to 6 decimal places.

(6))
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VA Diagram NOT
drawn to scale
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Figure 1
Figure 1 shows a sketch of part of the curve with equation
9 - 3
Y= 1.25 X=7 —
(2x — 3) 2 0‘;‘
0‘;:
The finite region R, shown shaded in Figure 1, is bounded by the curve, the line with s 3
equation y =9 and the line with equation x =6 *\_
This region is rotated through 27z radians about the x-axis to form a solid of revolution. e; _
e
Find, by algebraic integration, the exact volume of the solid generated.
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s
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3.

20cm

?
hcm

Figure 2
A bowl with circular cross section and height 20 cm is shown in Figure 2.

The bowl is initially empty and water starts flowing into the bowl.

When the depth of water is #cm, the volume of water in the bowl, Vcm?, is modelled by \ ’:
the equation SE

1
y= ghz(h +4) 0<h<20
Given that the water flows into the bowl at a constant rate of 160cm?®s™!, find, according
to the model,

(a) the time taken to fill the bowl,
@ =

9% \
(b) the rate of change of the depth of the water, in cms™', when 4 =5 ,
(©)) :

e

B

X3

%

555

]

0
) % %%
IR

8
— R
P 6 6 0 0 8 A0 8 3 2



o GradeMax

Mathematics - 2021 - May/Jun - P4 - QP

[
Leave
blank

Q38

XX
K XK
SRR

XX X XK
RIS
XX

XXX

25
X5
QL

RRLRLLLS

Question 3 continued

255,
%

%S

255

QR
‘0.0‘0‘0‘000 XX

o

e
XX
bt

r
)
o0

predece
1930300
1% %!

IR
IgOOSeetesetereeetetetotetes
=N
&

190%%6%%%

090%0%6% %%

00‘0405%0
A

.00
s

o
%

XX
SoZogetege
S0

RRKS

000

2%
XXX
SRR

o20te%e%e
200
hoe% &
02
K

%
X
b0t
%5
13
55

OO0

p959%s
S
KK
RRKS

%% %%
QU
<5
0K

%
X
5
X XK
R

%%
5
000

000,
<

XX X

‘*“:&t

9

R A Turn over »
P 6 6 0 0 8 A 0 9 3 2 urnove



GradeMax |

Mathematics - 2021 - May/Jun - P4 - QP
I

R
Leave S5
blank

Question 3 continued

33
S
SIS
S e

<

%S
XL

5 .:§§?
<55

R
RS
o
%

<5
<
S ot setele!

0:’::‘
Seteled

o
X

bt
oS

10

— R A
P 6 6 0 0 8 A 0 1 0 3 2



GradeMax
Mathematics - 2021 - May/Jun - P4 - QP

Leave
blank

Question 3 continued

RS
&4§~§*ywﬁ
S

288
X

oS
SR

60
%050 %%
KRR

S aes!
SR

LS
RRLLLL
KL

\33?3’

XX

K%

X
8
e

)
R

o
2K
.
K

<

RS

o
-4

OO
adetoselee
QR

ZRKKS

0%
2e2%0%
"L
K
R

%
+%%
QL

kY
KKK
SIEEKE

XK
Soode%
RS

XX
SRS

%5
3%
Soodes
5%
0&0 <X
QLK

\
35
3
otoks

oo eoeeoTesoTesoresoresoss
200!
o
XX
%!

o Q3

355 (Total 7 marks)

1

VD 0 YO 0 —
Turn over »
P 6 6 00 8 A0 1 1 3 2 urnove



Mathematics - 2021 - May/Jun - P4 - QP
I

Use algebraic integration and the substitution u = Jx to find the exact value of

N 10

—dx
1 5x + 2x\/;

. . a .
Write your answer in the form 41n 5 ) where a and b are integers to be found.

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

®
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S.

A curve has equation
V'=ye > —3x
(a) Show that
dy _ 2ye2* +3
dx e =2y

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

(C))

The tangent to the curve at the origin and the tangent to the curve at P meet at the point R.

(b) Find the coordinates of R.

(6))
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Figure 3 3
Figure 3 shows a sketch of the curve C with parametric equations
. T
x =2cos2t y =4sint O<t<5
The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the y-axis.
(a) (i) Show, making your working clear, that the area of R = J4 32sin*zcost dt
0 X
(i) Hence find, by algebraic integration, the exact value of the area of R.
(©) 5
(b) Show that all points on C satisfy y = ~ax+ b, where a and b are constants to ; ;
be found.
The curve C has equation y = f(x) where f is the function
f(x) = vax + b 2<x<2
Dot B 2%
doses 7'0
and a and b are the constants found in part (b). e
:
(c) State the range of f. B
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7. Relative to a fixed origin O, the line / has equation

1 4
r=|-10| +1|4 where 4 is a scalar parameter
-9 2

—>
Given that OA is a unit vector parallel to /,

%
(a) find OA

The point X lies on /.
Given that X is the point on / that is closest to the origin,

(b) find the coordinates of X.

The points O, X and 4 form the triangle OXA.

(c) Find the exact area of triangle OXA.

2

(©)

(&)
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8.

(a) Given that y =1 at x =0, solve the differential equation

1

dy  6x3
(Lx er

<
WV
o

giving your answer in the form 3* = g(x).

)

(b) Hence find the equation of the horizontal asymptote to the curve with
equation y* = g(x).
2)
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Question 8 continued
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9. (i) Relative to a fixed origin O, the points 4, B and C have position vectors a, b and ¢
respectively.

Points A4, B and C lie in a straight line, with B lying between 4 and C.
Given AB:AC=1:3 show that

c=3b—2a
3)

(i) Given that n € N, prove by contradiction that if »? is a multiple of 3 then n is a
multiple of 3

(6
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Question 9 continued

(Total 8 marks)
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