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1. Evaluate the following integral / 3 be

) m dx (2.5 marks)

Solution:
5 A A A 2) 4+ Ag(z —3
r e T 1@ +2) + Az — 3) (1 mark)
2?2—x—-6 x—-3 42 (x —3)(x+2)
We have:
Sr = (Al + AQ)LL’ + 2A1 — 3A2
From that we have a system of 2 equations (1 mark):
5=A;+ A
0=2A4; — 34,
The resolution of the system gives A; = 3 and Ay = 2. Thus,
2 2 2 2
5T 3 2
—— dz = d —— dr=3lnjz -3 21 2
/1962—90—6 . /,195—3 x+[1$+2 * nle—3| 1+ nlz+2|
2
5
/_1 ﬁ dr = —1In4 (0-5 mark)
%
2. Evaluate the following integral / ze?*~ ! dx (2.5 marks)
3
-2
Solution:
e Integration by part (1 mark):
Functions in original integral —w =2  dv=e?**"ldz
Functions in new integral du=dxr v= %62””—1
Thus, the integral becomes:
) b
2z—1 T 22-1 221
de = — - = d
/_§ xe z= e , 2 /_§ e x
2 2 2
%
e Substitution for / e dr: w=2r - 1= dw=2dr (1 mark)
3
-5
1 0 0
2 2z—1 w dw 1 w 1 —4
= _— = = = —(1—
/26 dx [46 5 26 . 2( e ™)
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Finally, we have (0.5 mark):

1

2 2w-1 L3 4 1 VA
de = - + — — (1 - ==
/ga:e T 2+4e 4( e ) 4—|—e

In(tan x)

3. Evaluate the following integral / dxr (2.5 marks)

sinx cosx
Solution:

e Substitution u = tanz. So, du = sec? x dx. Thus,

In(tan x) p Inu du Inu du Inu
N Xr = N = - =
sinx cosz sinz cosz sec?zx sinz cosz —L— tanx

cos?

1 1
e Deal with / s du using a second substitution w = Inu = dw = — du
u U

Inu w w? In? u In? (tan )
du= | —udw= |wdw=—+c= +ec= —-—=
U 2 2 2

Finally,

= — 0.5 k
sinx cosx . 2 te ( mar )

/ In(tan x) p In? (tan x)

4. Evaluate the following integral

\/ 2 _
/M dz (2.5 marks)
x

Solution:
We have:

V2522 =14 Va5
VT TR = [V 4
X X

4

w5

Inu du (1 mark)

+c¢ (1 mark)

2 2
We use trigonometric substitution with z = R sec) = dx = = secftan® df (0.5 mark)

2 2
\/332_ \/5ec20— gx/tan29:gtan9 (0.5 mark)

So,

/ e S 5/ 2/5 tan §
x

3/5 500 (2/5sechtan 6 db)

:Q/tan20d0:2/(sec20—1) do

:2/86629d9—2/d9

= 2tanf — 20 + ¢ (0.5 mark)

2 2
Since x = 7 sec 0, we get 5 = sec6 so cosf = T Hence, § = arccos(Z). (0.5 mark)
x

29572 — 4 4 2
/‘/T w=2tanf — 29+c5m2ar0008(5 )+ ¢ (0.5 mark)
T

Finally,



