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1. The curve C has equation y = 2x°, 0<x<2.

The curve C is rotated through 2z radians about the x-axis.

Using calculus, find the area of the surface generated, giving your answer to 3 significant

figures.
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2. Use calculus to find the exact value of J- ————dx.
L X"+ 4x + 13 (5)
_ J

Last Updated: February 10, 2026 BLBEREARE, FELESEM.



Q3 : FP3 CHAPO04 INTEGRATION www.CasperY C.club
( Leave\
blank
2. (a) Find 1
————dx
V(4x* +9)
2
(b) Use your answer to part (a) to find the exact value of
3
|
L V(@x" +9)
giving your answer in the form & In(a + b V5), where a and b are integers and & is a
constant.
3)
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Figure 1
The curve C, shown in Figure 1, has equation
1
yzgcosh?;x, 0Sx<Ina
where a is a constant and a > 1
Using calculus, show that the length of curve C is
1
3
k(a —?)
and state the value of the constant £.
(6)
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The curve with parametric equations
x=cosh26, y=4sinhf, 0<6<L1

is rotated through 27 radians about the x-axis.

Show that the area of the surface generated is A(cosh® a — 1), where « = 1 and 1 is a

constant to be found.
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4. I =j (a—x)'cosxdx, a>0, n>0
0

(a) Show that, for n>2,

I =na"'—nn-1)

n

7 >
(b) Hence evaluate J [g —x] cos x dx.

0

2
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4. e
I =J‘ x*(Inx)"dx, n>0
1
(a) Prove that, for n>1,
3
]n = e? _g n—1
“)
(b) Find the exact value of ;.
“)
. J
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3. Show that
’ 1

a _—
@ s x°—10x+34

dx = kr, giving the value of the fraction £,

8 1
®) _L V(x* —10x+34)

dx = In(4 ++/ n), giving the values of the integers 4 and n.
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4. Given that y=arsinh (\x), x>0,
a) find Y , giving your answer as a simplified fraction.
dx
3)
(b) Hence, or otherwise, find
¢ 1
[l
4 [x(x+D)]
giving your answer in the form In ( a+bs ], where a and b are integers.
(6)
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5. (a) Differentiate x arsinh2x with respect to x.
3
(b) Hence, or otherwise, find the exact value of
V2
J arsinh2x dx
0
giving your answer in the form A1n B+ C, where 4, B and C are real.
(7)
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5.
5 1
I :jlx"(2x—1) sdx, n>0
(a) Prove that, forn > 1,
Cn+ 1)1, =nl,_ +3%x5" -1
)
(b) Using the reduction formula given in part (a), find the exact value of /,
(5
|\ J
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4, I = J‘jx” sin 2x dx,

n 0

(a) Prove that, for n> 2,

(b) Find the exact value of /,

1
(c) Show that 7, = a(ﬂ3 — 247 +48)

1 —ln r H—ln(n—l)l
n 4 4 n=2
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blank
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5. 5 n
.
V@52 g
(a) Find an expression for J‘\/(ZSx—xz)dx’ 0<x LS.
2
(b) Using your answer to part (a), or otherwise, show that
25(n—1
]Vl = (n ) In—l n 2 2
n
6))
(c) Find /,in the form kx, where £ is a fraction.
4
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Figure 2

The curve C, shown in Figure 2, has equation

y=2x%, 1 <x<8

(a) Show that the length s of curve C is given by the equation
8
1
s = J. \/ (1 + —)dx
| X

(b) Using the substitution x = sinh? u, or otherwise, find an exact value for s.

(0]

Give your answer in the form aV2 + In(b + ¢\2) where a, b and ¢ are integers.

®
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6. Given that

4
I =j x"V(16 —x*)dx, n>0,

0

(a) prove that, forn > 2,
(n+2), =16(n-11,,
(6)

(b) Hence, showing each step of your working, find the exact value of /,

(C))
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(a) Show that f(x) = %(e" +9¢™)

Hence
(b) solve f(x)=5

In3 1

(c) show that J -
13 Scosh x —4sinhx

7. f(x) =5cosh x —4sinh x,

xeR
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8. A curve, which is part of an ellipse, has parametric equations

x=3cosH, y=>5sin0, ogegg.
The curve is rotated through 27 radians about the x-axis.

(a) Show that the area of the surface generated is given by the integral

knJ. \(16¢* +9)dc, where ¢ = cos 0,
0

and where k£ and « are constants to be found.
(6)

3. . . .
(b) Using the substitution ¢ = 1 sinhu , or otherwise, evaluate the integral, showing all of

your working and giving the final answer to 3 significant figures.
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Figure 1
The curves shown in Figure 1 have equations
y=6coshx and y =9 —2sinh x
(a) Using the definitions of sinh x and cosh x in terms of e*, find exact values for the
x-coordinates of the two points where the curves intersect.
(6)
The finite region between the two curves is shown shaded in Figure 1.
(b) Using calculus, find the area of the shaded region, giving your answer in the form
aln b + ¢, where a, b and c are integers.
(6)
. J
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