9231 Further Mathematics Paper 2 - Differentiation

Topical questions | 39 questions

1. Question part 1/2 | 9231 May-June 2020 P2 V1 Q6

6  The integral / , where n is an integer, is defined by /, = fz(l —x2> dx.

0
(a) Find the exact value of /,.

1

(b) By considering d%((x(l —x2>_7n>, or otherwise, show that

T
nl ,=2""137"+m-1)I .
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(¢) Find the exact value of /; giving the answer in the form k'3, where k is a rational number to be
determined. [3]
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6  The integral / , where n is an integer, is defined by /, = fz(l —x2> dx.

0
(a) Find the exact value of /,.
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(b) By considering d%((x(l —x2>_7n>, or otherwise, show that
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nl ,=2""137"+m-1)I .
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(¢) Find the exact value of /; giving the answer in the form k'3, where k is a rational number to be
determined. [3]
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3. Question | 9231 Oct-Nov 2020 P2 V1 Q1

X X

2 2
, find the Maclaurin’s series for e * up to and including the term in x*.

[5]

1 (a) By differentiating e

2
(b) Deduce an approximation to fﬁe_x dx, giving your answer as a rational fraction in its lowest
0
terms. [2]
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4. Question | 9231 Oct-Nov 2020 P2 V2 Q1

1  Find the Maclaurin’s series for tan (x + in) up to and including the term in x%. [5]
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5. Question | 9231 Oct-Nov 2020 P2 V2 Q5

5  The curve C has equation

Y+ (y+ 1) =5.

d_ >
2.

(a) Show that, at the point (1,1) on C, o

2
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6. Question | 9231 Oct-Nov 2020 P2 V3 Q1

X X

2 2
, find the Maclaurin’s series for e * up to and including the term in x*.

[5]

1 (a) By differentiating e

2
(b) Deduce an approximation to fﬁe_x dx, giving your answer as a rational fraction in its lowest
0
terms. [2]
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7. Question part 1/2 | 9231 May-June 2021 P2 V1 Q7

. _ -1 1
7 (a) Itis given that y = sech (x+ 5).

. ) d
Express cosh y in terms of x and hence show that sinh yay =—

(b) Find the first three terms in the Maclaurin’s series for sech ! <x+ %) in the form
Ina+ bx+cx? ,

where a, b and ¢ are constants to be determined. [7]
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8. Question | 9231 May-June 2021 P2 V2 Q2

2 The variables x and y are related by the differential equation
d’  .dv

@4‘3—4‘2)/:2)64‘1.

dx

(a) Find the general solution for y in terms of x.
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. _ -1 1
7 (a) Itis given that y = sech (x+ 5).

. ) d
Express cosh y in terms of x and hence show that sinh yay =—

(b) Find the first three terms in the Maclaurin’s series for sech ! <x+ %) in the form
Ina+ bx+cx? ,

where a, b and ¢ are constants to be determined. [7]
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10. Question | 9231 Oct-Nov 2021 P2 V1 Q1

1  Find the Maclaurin’s series for e tanx from first principles up to and including the term in x“. [5]
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3 The curve C has equation

xy3 —4x3y =3.

d
(a) Show that, at the point (—1,1) on C, ay =11. [3]



9231 Further Mathematics Paper 2 - Differentiation

Topical questions | 39 questions

11. Question part 2/2 | 9231 Oct-Nov 2021 P2 V1 Q3

RE
(b) Find the value of EJ; at the point (—1,1). [5]
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12. Question | 9231 Oct-Nov 2021 P2 V2 Q2

2 Find the solution of the differential equation

dy 4x3y
— 4+ ——=6x
dx  x*+5

for which y = 1 when x = 1. Give your answer in the form y = f(x).
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5  The curve C has parametric equations
_ -1 3 _ 3 -1 3
x=3t+2t +at’, y=4—35t +bt, forl<t<2,
where a and b are constants.

. . 2 !
(a) Itisgiventhata =3 and b =—7.

2 2
d _
Show that (%) + <d_);) = 24—5(t2 +¢%)? and find the exact length of C. [6]
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(b) Itis given instead that a = b = 0.
RE
Find the value of —)2} when ¢ = 1. [4]
dx
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14. Question | 9231 Oct-Nov 2021 P2 V3 Q1

1  Find the Maclaurin’s series for e tanx from first principles up to and including the term in x“. [5]
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3 The curve C has equation

xy3 —4x3y =3.

d
(a) Show that, at the point (—1,1) on C, ay =11. [3]
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RE
(b) Find the value of EJ; at the point (—1,1). [5]
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16. Question part 1/2 | 9231 May-June 2022 P2 V1 Q5
5  The variables x and y are such that y = 0 when x = 0 and

(x+Dy+@+y+1)° =1

d
(a) Show that 5 = ~2 when x =0, 3]
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5  The variables x and y are such that y = 0 when x = 0 and

(x+Dy+@+y+1)° =1

d
(a) Show that 5 = ~2 when x =0, 3]
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18. Question | 9231 May-June 2022 P2 V3 Q2

2 (a) Find the coefficient of x* in the Maclaurin’s series for —Incosx. [4]

(b) Find the length of the arc of the curve with equation y = —Incosx from the point where x = 0 to

the point where x = %n. [4]
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19. Question part 1/2 | 9231 May-June 2022 P2 V3 Q4

4  Itis given that

x=—f¢+tan"!

dy _ PH1+VE+]
- : .

- t [4]

t and y=t+ sinh™'7.

(a) Show that
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2

d
(b) Find the value of EJ; when ¢ = %. [5]
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20. Question | 9231 Oct-Nov 2022 P2 V1 Q1

1  Find the Maclaurin’s series for In(1 +¢) up to and including the term in x°. [5]
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21. Question | 9231 Oct-Nov 2022 P2 V2 Q2

2 Acurve has equation

(x—i-l)y+y2 =2.

d
(a) Show that Ey = —% at the point (0, —2).
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22. Question | 9231 Oct-Nov 2022 P2 V3 Q1

1  Find the Maclaurin’s series for In(1 +¢) up to and including the term in x°. [5]
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23. Question | 9231 May-June 2023 P2 V3 Q1

1 (a) Find the Maclaurin series for sin~'x up to and including the term in x°. [5]
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4  The curve C has equation

4y3 —i-(x—i-y)6 =109.

b_1

(a) Show that, at the point (—4, 3) on C, *-17 [3]
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RE
(b) Find the value of EJ; at the point (—4, 3). [5]
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25. Question | 9231 Oct-Nov 2023 P2 V1 Q3

3 Find the first three terms in the Maclaurin’s series for tanh ™' (% ex) in the form %lna +bx+ex?, giving
the exact values of the constants a, b and c. [6]
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1  Find the Maclaurin’s series for In(x+2) +In(x* +5) up to and including the term in x°. [5]
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27. Question | 9231 Oct-Nov 2023 P2 V2 Q2

2 Itis given that

d_ o

(a) Show that o

2
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28. Question | 9231 Oct-Nov 2023 P2 V3 Q3

3 Find the first three terms in the Maclaurin’s series for tanh ™' (% ex) in the form %lna +bx+ex?, giving
the exact values of the constants a, b and c. [6]
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29. Question | 9231 May-June 2024 P2 V1 Q2

2
12" 1 ¢!17 up to and including the term in x* . [4]

2  Find the Maclaurin’s series for e
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30. Question part 1/2 | 9231 May-June 2024 P2 V1 Q3

3 Itis given that

1 1

x=sin ¢t and y=tcos ¢, forO<¢<I.

d
(a) Show that —> = —r+v1—12cos™

1
e ‘. [3]
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42
(b) Find EJ; in terms of 7. [4]
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31. Question | 9231 May-June 2024 P2 V2 Q2

2
12" 1 ¢!17 up to and including the term in x* . [4]

2  Find the Maclaurin’s series for e
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32. Question part 1/2 | 9231 May-June 2024 P2 V2 Q3

3 Itis given that

1 1

x=sin ¢t and y=tcos ¢, forO<¢<I.

d
(a) Show that —> = —r+v1—12cos™

1
e ‘. [3]
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42
(b) Find EJ; in terms of 7. [4]
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3 The curve C has equation
3 3_
X +2xy+8y’ = —12.

(a) Show that, at the point (—=2,—1) on C, d—i; =— % [3]
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WA RRAC ROy - -
2

d
(b) Find the value of d—); at the point (—2,—1). [5]
X
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2 Itis given that

x= 1+l and yzco(1

, t for0<r<l.

b_ 7

(a) Show that
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34. Question part 2/2 | 9231 Oct-Nov 2024 P2 V1 Q2

d’y 2\ 2
(b) Show that — = —¢“(1—¢°) (2—1¢"), where a and b are constants to be determined. 4
A2
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2 The curve C has equation

4y* +41n(xy) = 1.
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42
(b) Find the value of g); at the point (2, %) [4]
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2 Itis given that

x= 1+l and yzco(1

, t for0<r<l.

b_ 7

(a) Show that
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d’y 2\ 2
(b) Show that — = —¢“(1—¢°) (2—1¢"), where a and b are constants to be determined. 4
A2
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1  Find the Maclaurin’s series for e(ﬁ) up to and including the term in x?. [5]
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4 A curve has parametric equations

x=r—-+¢t—1 and  y=re.

(a) Show that 1 is the only real value of 7 for which x = 0. [1]
d t+1)e
(b) Show that ¥ = _FDe 3]

dx  3/2-21+1°
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(¢) Find the Maclaurin’s series for y up to and including the term in x%. [6]
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3 The variables x and y are such that y = 2 when x =—1 and

xzy-l-(x+y)3 = 3.

d
(a) Show that ay = % when x =—1.
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39. Question part 2/2 | 9231 Oct-Nov 2025 P2 V2 Q3

42
(b) Find the value of L4 when x =—1. [6]
A2



