Core 3 Integration Questions
(From AEA Papers)

For answers, see the AEA website

2003, Question 7:

7. Figwe 2
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Fiowe 3 shows a sketch of part of the cunve O with question
y=eFsmx x=z=0.

() Find the coordmates of the pomts P, O and R where C cufs the posiive axis.
()]
(b) Use mtegration by parts fo show fhat
e sinxdy =—1le¥(sm x +cosx)+ constant.
®)

The terms of the sequence Ay, 4y, ..., 4 ... represent areas between ' and the x-aas for
successive portions of O where v & posiive. The area represenfed by 41 and 4> are shown in
Figure 3.

() Find an expression for 4» m tenns of n and 7.
(6)
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(d) Show that 41 +42+ ...+ 4, + ... 15 a geometric series with sum to mfinity

e
20" —1)

®

(e) Given that

J e sinx dr=1,
0
find the exact value of
j ‘e"‘ sin x‘ dx
0
and smplify yowr answer.

C))

2005, Question 7:

7. (a) Use the substitution x = sec @to show that

sz ~1) dx
can be written as
jsecﬁtalf 6 de.
C))
(b) Use mtegration by parts to show that
Jsec@talf 6 do = % [sec(?tan(?—hl‘ sect9+tan<9H + constant.

@)

x

(c) Evaluate fshl xV(cos2x) dr.
0

®)




2010, Question 5:

5. l
I:dex, x> 1

(a) Use the substitution x =1+u"" to show that

1 >
1:_(x+ ] +c.
x—1

(7)
(b) Hence show that

sech 1 «
—————dx = cot| — [—cot
La -V -1) 2

o =

J, (}<a<ﬁ<%

)

2011, Question 2:

2. Given that

S —tofN

(l +tan [%(])2 dr=a+Inbh

find the value of ¢ and the value of b.

(Total 7 marks)




2013, Question 5:

5. In this question u and v are functions of x. Given that Ju dox, j\»‘ dx and Juv dx satisfy

juv dx= (ju dx] XUV dx] uv =0

udx v dx
(a) show that I = j J-

+
u v
| Jua
Given also that =sin" x .
u
) ) ) o Jv dx
(b) use part (a) to write down an expression, in terms of x, for s

v
(¢c) show that )

ldu 1-2sinxcosx

u dx sin® x

. - 1 ~ . .
(d) hence use integration to show that u = 4e ™" *cosec’x, where A4 is an arbitrary constant.

(e) By differentiating ¢®"* find a similar expression for v.
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2013, Question 6:

6. (a) Starting from [f(x)— ﬂ.g{_r}]z = 0 show that 4 satisfies the quadmtic inequality

b h b
(J‘[g{.ﬂ]’dr],p _z[jf{_r;g{x; dx]l+j[f{.t}]2dt;3ﬂ

a

where a and b are constants and 4 can take any real value.

(2)
(b) Hence prove that
& 2 ] L]
[jf{x}g{x} dr] < [J [f{.t}]zd_r]x[“g{x}]zdt]
(3)
() By letting fix) = 1 and g(x) = (14+x°)" show that
2- 1 9
e { -
_J](1+.r } dx = 3
i4)
(d) Show that J‘Jr2 (1 +.1'"'}J: dx =¥
B 3)
{e) Hence show that
144

4)



