Lesson 5

A-Level Pure Mathematics: Year 2
Integration 111

5.1 Year 2Integration : Examination Questions

The formulae book provided in the examination gives the derivative of many func
These are identified with a * in the table below, which also highlights several key

results that are NOT provided. Used backward, the table gives integrals.

As has been seen, many questions require the application of a trigopnometric ider

f(X) f’ (X Given ?
sin x COS X
COoS X —sinx
tan x sec? x *
SEC X Sec X tan x *
CSC X — CSCX cot X *
cot X — cse? x *
Inx «%
In| sec x| tan x *
In|sinx| cot X *
In | secx + tanx| Sec X &
In|tan(%x+%n)| Sec X *
—In |cscx + cot x| CSC X *
In|tan(%x)| CSC X *
eX eX

but the useful identities are not given explicitly.

Thethree key identities should be memorised,;

00529 + sin29 =1
0052«9 - sin26) = Ccos20
2sn0cosf = sSn20
From thethree key, thefollowing four are easily obtained;
1+ tan’ 0 = sec’ o
cot?d + 1 = csc2 0
20052(9 = 1 + cos20
23in29 = 1 — cos20

Either memorise thiollowing four,

or learn how to obtain them from ttieree key.

Essential to find_[ 0052 6 do

Essential to find_[ Si n2 6 do




5.2 Exercise
Any solution based entirely on graphical
or numerical methods is not acceptable
Marks Available : 28

When trigonometry and calculus mRADIANS MUST BE USED !

Question 1
A-Level Examination Question from January 2010, Paper C4, Q8 (a) (Edexcel)
Using the substitutiorx = 2 cos u, or otherwise, find the exact value of

V2 1

Py s

dx

[ 7marks]



Question 2
A-Level Examination Question from January 2013, Paper C4, Q6 (a) (Edexcel)

y

0|

Shown is a sketch of the curve with equatips 1— 2 cos x, wherex is measured
in radians. The curve crosses ¥axis at the poinA and the poinB.

Find, in terms ofz, thex coordinate of the poirA and thex coordinate

of the pointB.

[ 3marks]



Question 3
A-Level Examination Question from June 2013, Paper C4, Q5 (Edexcel)

2

(a) Use the substitutioox = u®, u > 0, to show that,

1 2
fx(2\/7—1) dx = | G- 1) M

[ 3marks]
(b) Hence show that
9 1 a
-on(3)
iy =2 (5

where a and b are integers to be determined.

[ 7marks]



Question 4
A-Level Examination Question from June 2004, Paper P3, Q4 (Edexcel)
Use the substitution = 1 +sin x and integration to show that

. : 1 . .
jsnxcosx (1+ smx)5 dx = E(l + smx)6 (6ssnx — 1) + constant

[ 8 marks]
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