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«) ”:
. : ¢ -1
a) Find  lim — ]

a—r+00

' : oA )2

b) Compute the integral [ 2" (In x)“d.
¢) Compute f sin (@) d.

Question 2 : (3+3+3)

a) Compute / (tan )° (sec z) da.

2

dz
b) Ewvaluate : .
22V + 16
T

¢) Find the indefinite integral dx.
) % ./ 22 -3z +2

Question 3 : (2+2+3)

dx
a) Compute the indefinite integral / .
V3 — 2 — a2
dz
b) Evaluate / T
o+4cosz

+00 4
c) Does the integral / -——-———-gdm converge? Find its value if it does.
e z(lnz)
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Question 1 : (3+3+3)

22 —1\" L
lim = lim " (—32)
r—+00 x2 r—+00
t=1 In(1—¢2)
= lime ¢ (2)
t—0

= 1 by I'Hopital (1)

(b) /x4(lnx)2 dx
Integrate by parts with v = (Inx)?, dv = x* dz, we get
5

2
Izé(lnx)2—5/a:4lnxd$. (1)

For J = fx4 Inxz dz, we integrate also by parts with v = Inx,
dv = z*dz, we get

x® 1 xP xP
= —Ilnx— - Ydr = —Ing — —.
J 3 nx 5/3: dx 3 nx 5%
Therefore
5 5 5
4 2, x 2 2z 2z
/x (Inz)*dx = 3 (Inz) 25 lnx—|—7125 +C. (2)

(c) /sin4 xdr. By parts u = sin® z and v’ = sinz, we get

1 3
/sin41:dm =—1 cos zsin® x + 4/sin2 xdx (1.5)



1
/SiHQ.Z‘dZL' = g — isinxcosx + C. Then

1 3 3
/sin4xdm:—4cosa:sin3x—|—;—8sinazcosx+0 (1.5)

. . 1—cos(2 1 2
We can also have (using sin? 2 = w, cos’x = +CO2S (22) )

. 3z sin(2:c) sin(4w)
4

dr = — — + +
/sm xrdr 3 39 C

Question 2 : (3+3+3)

(a) I = /tan5;1: sec’ x dx

Let u = secx, du = secx tan x dx:

, , 19,9 7
I = (U2—1)2u6 du = (ulo — 2u8 —+ ub) du = L_L_i_ui_i_c
1 9 7
Therefore
11 ) 9 7
/tan‘r’x sec7:cdxzseilx— seg;: a:+sec7:c+a (1)

(b) /d:v
r2vV1? + 16
Let z = 4tan#, do = 4sec?6df, vVz2 + 16 = 4sec§:

4sec?9de 1 sec 6 1 cos
=— | ——df=— | ——db. 1.5
/ 16tan?6 - 4sec 16 / tan? 0 16 / sin® @ (1.8)

With v = sin 8, du = cos 0 df:

1 ) 1
16 )" T e T 16sm0
From tanf = x/4: sinf = % Hence
x2 + 16
1 B Va2 +16 Lo
16sinf 16z ’
d V2 1 16
- VETD Lo (1)

2vVz2 + 16 - 162



22
—d
(c) /:U2—3:U—|—2 o

We have
x? 3r — 2 1 4
z? — 3z + 2 +(£1?—1)(£L’—2) -1 z-2 (1.5)

1 4
/(1_ N >dx:;p—ln|:c—1]—|—4ln]a:—2\+c.
r—1 x—2

2

Question 3 : (2+2+3)

dz dz 1
a = = sin — |+C. 1+1
()/\/3—237—362 /\/4—(:1:4-1)2 < 2 > ( )
dx
b %
()/5+4cosw
Use the substitution ¢ = tan g,

1—t2  9+¢2
5+4cosz=5+4- e = T e

Therefore

dx 1+t2 2dt dt 2. [t
pry . :2 7:7t C. ]_ 1
/5+4cosm /9+t2 1+ /t2+9 3 <3>+ (1+1)

With ¢ = tan %:

/dm —2tan*1 1tamE +C
5+4+4cosz 3 3 2

+o00 4
(c) Convergence of /e 2 a) dx

dx

Substitute u = Inz, du = —.
x

+0o0 4 +o0
/ da::4/ uwPdu=1.
e z(lnw)® 1

The improper integral converges, and its value is 1. (241)




