Chapter 15 Integration

ervov
1. Given that {(2x2+3 + 3x3_1 - %)dx = [n42.4 and that a > 1, find the value of a.
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2.

(@) Show that 2x3—3 + —— can be written as

2x+3 4x"—9

3ca0c+3) + 3€2%-3) 2]

—

(b) Hence find f dx ,giving your answer as(a single logarithmjand an

arbitrary constant.
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(c) Given that [ —2

——dx =In 5./5, where a > 2, find the exact value of a.
2 X~

a
[ln C'-lﬁfia“nslz ]

2

n

The Maths Society

[4]



3. A curve is such that ﬂz = 5cos 2x. This curve has a‘gradient of% at the point

dx

o ,‘%). Find the equation of this curve.
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A "2’6,0)

2x+y=-5

The diagram shows the straight line 2x + y =— 5 and part of the curve xy + 3 = 0.
The straight line intersects the x-axis at the point A and intersects the curve at the point
B. The point C lies on the curve. The point D has coordinates (1, 0). The line CD is
parallel to the y-axis.

(a) Find the coordinates of each of the points A and B.
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(b)Find the area of the shaded region, giving your answer in the form p + In g, where p
and q are positive integers.

[6]
x 3 %8 3

ghaded Area=d+3ln?
= q+\n8
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The diagram shows part of the curve xy = 2 intersecting the straight line y = 5x - 3 at
the point A. The straight line meets the x-axis at the point B. The point C lies on the

x-axis and the point D lies on the curve such that the line CD has equation x = 3. Find
the exact area of the shaded region, giving your answer in the form p + In q , where p

and q are constants.
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Additional working space for question 5..
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34(a,0) g

The diagram shows part of the graphs of y = 4x° and y=(x— 3)2.The graph of

y=(x— 3)2 meets the x-axis at the point A(a, 0) and the two graphs intersect at the

point B(b, 4).
a. Find the value of a and of b.
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b. Find the area of the shaded region. 3 2
\r' ) d J" (x-3) dx
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7. G|V|ng your answer in its simplest form, find the exact value of
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8. (a) (i) Given that f(x) = ——, show that f'(x) = tan x sec x.

-\ [3]
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(ii) Hence find [(3 tan x sec x — ’\4/egx )dx.
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px+10

5
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5
(b) Given that [ —£—dx = In 2, find the value of the positive constant p.
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9. (a) Given that f(% —
1

giving your answer in simplest surd form.
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n 2 hglns

P +3 )dx = In 3, where a > 0, find the exact value of a,
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(b) Find the exact value of [ (sin (2x + %) — 1 + cos 2x)dx.
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10. (a) Show that L+ —2_ can be written as —212—

x+1 © 3x+10 3x’+13x+10
3oc 410 +2%X+2

T +12C3X+10)

[1]
Goc+ 12 (shown)

=

(b)

. Syl
3x2+13x+10

»
>
X

The diagram shows part of the curve y = 25x+12 the line x = 2 and a straight line
3x +13x+10

of gradient 1.The curve intersect the y-axis at the point P.The line of gradient 1 passes
through P and intersects the x-axis at the point Q.Find the area of the shaded region,

giving your answer in the form@@= %ln (bﬁ), where a and b are constants.
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Additional working space for question 10
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11. The gradient of the normal to a curve at the point (x, y) is given by Tx1

a. Given that the curve passes through the point (1, 4), show that its equation is
y=5—Inx — x
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b. Find, in the form y = mx + ¢, the equation of the tangent to the curve at the
point where x = 3.
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4 2
12. Find the exact value of [ gy
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13. A curve has equation y = x cos x.

. d
a. Find =L
dx

[2]
dx

b. Find the equation of the normal to the curve at the point where x = m, giving
your answer in the form y = mx+c.
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6
c. Using your answer to part (a), find the exact value of [ x sin x dx.
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14. The equation of a curve is y = x\/16 — X for0 < x < 4.

a. Find the exact coordinates of the stationary point of the curve.
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b. Find % (16 — xz)7 and hence evaluate the area enclosed by the curve

y = x\16 —xzandtheliney =0,x =1andx = 3.
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