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9FMO Unit Test — Core Pure — 11 Calculus

1. (a) Use partial fractions to obtain 6]
6 -3
[
4 T*— 3T+ 2

giving your answer in the form In (%) where a and b are integers to be found.

N

(b) Hence prove that the mean value of

m|

#‘;’H over the interval 4 < x <6 1is In (5

) . 2]

Total: 8
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9FMO Unit Test — Core Pure — 11 Calculus

2. (a) Given that —1 < 2 < 1, prove that 3]
1
— arccos T = —————
da V1— a2
(b) Find the equation of the tangent to the curve y = arccos x at the point where z = ‘/75 giving [4]

your answer in the form y + px — g — /r = 0 where p, ¢ and r are integers to be found.

Total: 7
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9FMO Unit Test — Core Pure — 11 Calculus

3. (a) State why fol ﬁdm is an improper integral. 1]
(b) Obtain the value of fol \/11_7dx. 4]
Total: 5

www.CasperYC.club/9FMO0 Last updated: February 5, 2026 Page 3 of 13




9FMO Unit Test — Core Pure — 11 Calculus

4. Use partial fractions to obtain [7]

3x
/<x2+5><x—1>dx

where x > 1, giving your answer in an exact form.
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9FMO Unit Test — Core Pure — 11 Calculus

5. (a) Using the substitution § = sinu or otherwise, prove that 4]

ol

1 T

= dr ==
/o 29 — 22 . n

where n is an integer to be determined.
(b) The mean value of \/9%7 over the interval 0 < 2 < 2 is 7. Find the value of the constant k. 3]

Total: 7
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9FMO Unit Test — Core Pure — 11 Calculus

6. (a) Find [4]

1
|
-y
/0 90— 422"

giving your answer in the form %lnq where p and ¢ are integers to be determined.
(b) Write down 2]
. 1 1
i. the exact value of [ s—=—dx
ii. the set of values of a for which ff L dx is defined.

a 9—4x2

Total: 6
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9FMO Unit Test — Core Pure — 11 Calculus

7. (a) Find [ f(z)dx where
_x—=3
2244

f(x)

(b) Show that the mean value of f(x) over the interval [0, 2] is

1 3
PR
(c)
z—3
g(z) = o +1Ink

Given that the mean value of g(z) over the interval [0,2] is In2 —

positive constant k.
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3
167

[4]
[3]
[3]
find the value of the
Total: 10
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9FMO Unit Test — Core Pure — 11 Calculus

8. (a) State why [~ x(w+%) dz is an improper integral. 1]
(b) Obtain the value of [ m d. 8]
Total: 9
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9FMO Unit Test — Core Pure — 11 Calculus

9. (a) Use the substitution u = 2z — 1 to prove that 3]

/ 1 d . (2x — 1) N

————dx = arcsin c
6+x— a2 n

where n is an integer to be determined and c is an arbitrary constant.

(b) Hence find the value of k given that 3]
dz = arcsin k,

3
2 1
/é V6 + 1 — 22

Total: 6
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9FMO Unit Test — Core Pure — 11 Calculus

10. (a) Find 5]
! 1
/ N
0o V9x2+16
giving your answer as a multiple of In 2.
(b) Find 3]
! 1
=
2 V 922 — 16

giving your answer in terms of a single logarithm and using simplified surds.

Total: 8
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9FMO Unit Test — Core Pure — 11 Calculus

11. (a) Prove that 3]
d(arcoth ) 1

dx 1 — 22

(b) Given that y = (arcoth z)?, show that 5]

where k is a constant to be determined.

Total: 8
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9FMO Unit Test — Core Pure — 11 Calculus

12. (a) Find, without using a calculator,

’ 1
/ dz
3 V 15 + 22 — 2
giving your answer as a multiple of 7.

(b) Show that
e’ 4+ 9

5coshx — 4sinhx =
2e”

(c) Hence, using the substitution v = e* or otherwise, find

| s —romat
5coshx — 4sinh x .
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Total: 12
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9FMO Unit Test — Core Pure — 11 Calculus

13. The curve C' has equation
1

v Vaz+2r —3
(a) Find [ ydz. 3]

T >1

The region R is bounded by the curve C' the z—axis and the lines with equations z = 2 and

x = 3. The region R is rotated through 27 radians about the zr—axis.

(b) Find the volume of the solid generated. Give your answer in the form prln g, where p and 4]

g are rational numbers to be found.

Total: 7
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