CCEA Further Mathematics Further calculus o

Section 1: Improper integrals

Section test
1. Which of the following integrals are improper integrals?
M [ xox (ii) E%dx
1 . 3
(iii) Oxiﬂdx (iv) . édx

1

2. The value of the integral medx is
X
@ 3 (b) 3
(c) -2 (d) undefined
. 8 1 .
3. The value of the integral jo —dx is
X
@ 3 (b) 3
(c) 6 (d) undefined

4. The value of the integral Lwisdx is
X

@) 3 (b)1
(c) -1 (d) undefined

5. The value of the integral jozisdx is
X

@ 3 (b) —5
(© (d) undefined

e

6. Which of the following integrals can be evaluated?

(i) r;%dx

.. o 1

(i) L de
(a) (i) only (b) (ii) only
(c) both (d) neither
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CCEA FM Further calculus 1 section test solutions

Solutions to section test

1, (D) s an twmproper integral as one of the Limdts is infinity
(i) ts an tmproper integral as the integrand Ls undefined at x = o
(L) is not an bmproper tntegral (the tntegrand is undefined at x = -1, but this
ls not between the Limits of the tntegral
(tv) is an mproper integral as the integrand is undefined at x = 2.

2. jﬂ dx = Ix”sd/r

1 /ri/s
_l: Xz/s:l

ﬂ -3

AS 4 — @, ﬂa/s —> 0, sp the integral is undefined,

g 1 g
3, I = ol/vzf X dx
a xt'E a

k4
—| = 2/3:|
(377,
Y 2/3 3 ,2/3
X8 2

2/
=6—-24""7
As a— 0, 4% =0, so the value of the integral is &,

”, ’ 1
AS 4 —> 0, —— —> 0, so the value of the integral is —.
24 2

I —dx = I X2 dx
=[-247],
1 1

g 2a°

i . ; .
AS 4 —> 0, — Ls undefined, so the integral is undefined,
2a
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) J: % dx = _[_1 X o+ _[: X 2ox
[~ 1, +[-x"],

a 2 ¢ b

1 1 1,

AS a4— 0, b—> 0 and ¢ —> o, — and Z_> o, andl —Ls undefined,
a ¢

so the integral is undefined.

L, a 1 a
(it) L ﬁdx = L X 2ox
— [2/(1/:2 ]Z

=2a

As a—> o, \Ja is undefined, so the integral ts undefined,
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