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The diagram shows part of the curve y = siny/x. This part of the curve intersects the x-axis at the point
where x = a.

(a) State the exact value of a.

.......................................

......................................................................................................................................................

(b) Using the substitution u = +/x, find the exact area of the shaded region in the first quadrant
bounded by this part of the curve and the x-axis. [7]
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. ~dy? W . "
The diagram shows the curve y = xe % , for x > 0, and its maximum point M,

(b)

© UCLES 2023 9709/31/0/N/23

Using the substitution x = Vi, or otherwise, find by integration the exact area of the shaded region
bounded by the curve, the x-axis and the line x = 3. [5}
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: , 1
9 Let f(x} = m

(
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The diagram shows the curve y = sin 2x cos?x for 0 < x < 4n, and its maximum point M.
(a) Using the substitution u = sinx, find the exact area of the region bounded by the curve and the
x-axis. f 51
Z
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The diagram shows the curve y = 2sinxV2 +cosx, for 0 < x € 27, and its minimum point M, where
xX=a.

{b) Usethe z;\gbsﬁmtion 1 = 2 +cosx to find the exact area of the shaded region R. [61
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L d

7 {(a) Use the subsiitution # = cos x (o show ihat

;. ,l,
rsin 2xe2S* dy = j 2ue® du. [4]
0 -1
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(b)

11

¥
Hence find the exact value of J sin 2xe? %S dx [4]
0
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The diagram shows the curve y = sinxcos2x for0gx < %z: and its maximum point M

tafee
-]

(b) Using the substitution # = cos.x, find the area of the shaded region enclosed by the curve and the

@ UCLES 2022 9TONIUEIMI22

x-axis in the first quadrant, giving your answer in a simplified exact form. 151
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The diagram shows the curve ¥ = (x + 5)v3 — 2x and its maximum point M.

(b) Using the substitution # = 3 — 2x, find by integration the area of the shaded region bounded by
the curve and the x-axis. Give your answer in the form av13, where a is a rational number. [5]
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8  Use the substitution # = 1 —sinx to find the exact value of
e .
2" §in2x
a V1—sinx
Give your answer in the form a+ bv2 where a and b are rational numbers to be determined.
© UCLES 2024 9709/31/M/1/24
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ol 1

The diagram shows the curve y = ?3%5'4’ for x 2 0, and its maximnum point M.

{b) Using the substitution 1 = v3x?, find by integration the exact area of the shaded region bounded
by the curve, the x-axis and the line x = 1. 5}
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3 .
6 Let]:J- 2 2dx.
o (9+x%)

In
(a) Using the substitution x = 3 tan 6, show that I = J : cos?0d6. [4]
0
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11

(b) Hence find the exact value of I. [4]
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5

4  Using the substitution # = v, find the exact value of

L G e " .
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4R

The diagram shows the curve y = sinxcos 2x, for 0 € x < #, and a maximum point M, where x = a.
The shaded region between the curve and the x-axis is denoted' by R.

(b) Findthe exact area of the regic‘m R, giving your answer in simplified form. [47
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11 Use the substitution 2x = tan@ to find the exact value of

1

T 12
dx
J:) (1+45)

Give your answer in the form a+ b%, where a and b are rational numbers.
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B 3e" 42

ns
(b) Use the substitution u = ¢* and partial fractions to find the exact value of f(x)dx.
3

11 Letf(x)=

Give your answer in the form Ina, where « is a rational number in its simplest form. [9]
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