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\
1. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(1) Show that
j 4\/§L dx = pr
4 16+ x7
where p is a rational number to be determined.
(&)
(i1) Determine the exact value of k for which
J' , 2 T
—dx=—
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Figure 1

The curve C, with equation y = cosh 3x —4x, has a minimum point 4, as shown in Figure 1.

(a) Use calculus to find the x-coordinate of A. Give your answer in terms of a natural
logarithm.

S))

The region R, shown shaded in Figure 1, is bounded by C, the x-axis, the y-axis and the
line through A parallel to the y-axis.

(b) Show that the area of R is 2[2 —(In 3)2} :
? ©)
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3
3. EvaluateJ‘1 \/(x2

1

+4x-5) dx, giving your answer as an exact logarithm.

(6

Leave A
blank

N 2 6 1 1 2 A 0 2 2 4

* %



0%

XKL
6% %

o
%%
558
&L

255

199%6%%

696%6%%%

090 %%%%
SR
305
$%a%%

QIR
&

S

X

OO

KRR
0K
pesetetedel

00
33
62

X%
099

%
00

RKKE
ZRRRRLRLRLRRRIRLIRLR,

O
XX

0
Ve

ARER
SIS

e

osetele
HSARI
fodeSosods
25
242%!

00
%

%02
<3
"nEr
atate
obotes

bete%ete%

000,00,
R

L
Soe

bee%

bt

e

=
K
XX

be2e%

X
e

XX
%
]
b,
2
X

o5

A

XK
X XK
<IN
Y
X XK XK
KR

<>
K5
bees
s
o
p2e%

<
02
X
X
o2

<
X
"'t

R
X%

KRS

<

o%
et

R
0%

i
oSosed
ZRLRKR

XX

o

'R
W

S
KL
XX

Question 3 continued

Leave
blank

7

Turn over »



Edexcel - International A-level Maths - Further Pure 3 - January 2022
Compiled By London Academy Of Maths | Created By Pearson Edexcel

Leave\
blank
4. Determine
@j R
Nx?=3x+5
3)
1
il dx
i J\/63+4x—4x2
4)
_J
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r

5. (a) Determine

=
9x? + 16 )

(b) Hence determine the exact value of

2
|
5 V9x? +16

Give your answer in the form aln(b + 13 ), where a, b and c are
rational numbers.
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6. Determine
- f 1
O e ®
N X" + X + (4)
[ 1
(i1) dx
J V27 —6x - &2 @)
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r

7. (a) Express as partial fractions

2x2+3x+6
(x + 1)(x2 + 4)

3)
(b) Hence, show that

2 2x24+3x+6
o (x+1)(x2+4)

dx =In a\/z + br

where a and b are constants to be determined.

(C))
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r
8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(i) Determine
1
——dx
V5 + 4x — x°
3)
(i1) Use the substitution x = 3 secf to determine the exact value of
© 8
édx
23 (" = 9)?
Give your answer in the form 4 + B~3 where 4 and B are constants to be found.
(6)
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9. 4¢3 +4x+17=Q2x+p) +gq
where p and ¢ are integers.

(a) Determine the value of p and the value of ¢

2)
Given that

gx+5 1 ,__Ax+B
Vax* +4x +17  4x* +4x+17  4x* +4x +17

where A4 and B are integers,

(b) write down the value of 4 and the value of B
@
(c) Hence use algebraic integration to show that

1

8x+5
I4x 4 4x 417

dx=k+llnk
2

where k is a rational number to be determined.

C))
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10.
))==arccos(2\[;)
d
(a) Determine 4
dx
3)
(b) Show that
Jx
dx = xarccos (2v/x ) + | ——— dx
y ( ) JJF:E
(2)
o 1
(c) Use the substitution Jx = 5 cos 8 to show that
L )
8 X 1
————=dx=— ] cos?0db
J;AJI—-4x 4,
where a and b are limits to be determined.
4
(d) Hence, determine the exact value of
B
arccos(Z\ﬂ;)dx
0
“)
20
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k%

Leave\
blank
11. (a) Using the substitution x = ﬁ, or otherwise, find
u
S NN
x\(@®—x?)
()
(b) Hence find y
LN
, X (@25-x)
giving your answer in the form alnb, where a and b are rational numbers.
(C))
J
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-
12. (a) Differentiate xarcosh5x with respect to x
(2)
(b) Hence, or otherwise, show that
5 3 22 el
iarcosthdx =% 5 + ln(p + qﬁ) —Zlnr
where p, g, r and k are rational numbers to be determined.
&)
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13. Using calculus, find the exact values of

(1)

(&)

©)
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14. (a) Use a hyperbolic substitution and calculus to show that

= %I:)cxlx2 -1+ arcoshx] +k

=
——dx
X2 -1

where £ is an arbitrary constant.

(6)
'

SiiNlMioNoD

=<V

Figure 1

Figure 1 shows a sketch of part of the curve C with equation
y = —x arcoshx x>1
15

The finite region R, shown shaded in Figure 1, is bounded by the curve C, the x-axis
and the line with equation x = 3

(b) Using algebraic integration and the result from part (a), show that the area of R is given by

%[17ln(3 +242) - 6x/§:|
(5)

28
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15.

Show that

5 3+4x

5 \/ (xz— 9)

dx =3In

2+4/3

3

+ 334,

)
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Y
/ ¢
R
(0] 2 ;x
Figure 1
Figure 1 shows the curve C with equation
y= ) cosh x arctan (sinh x), x >=0.
The shaded region R is bounded by C, the x-axis and the line x = 2.
(a) Find jcosh x arctan (sinh x) dx.
(C))
(b) Hence show that, to 2 significant figures, the area of R is 0.34
2
J
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17. Using the substitution x =4 cosh @ show that

1
Sdr = —— 4o x| >4

(x> =16 VX 16

where a is a constant to be determined and c is an arbitrary constant.
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18.

v A C

Figure 1
Figure 1 shows part of the curve C with equation
y =arsinh (\/x), x>0.

(a) Find the gradient of C at the point where x = 4.
3

The region R, shown shaded in Figure 1, is bounded by C, the x-axis and the line x = 4.
(b) Using the substitution x = sinh? ¢, or otherwise, show that the area of R is
k1n (2++/5) =+/5,

where k is a constant to be found.
(10)
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