MATH2007B - Test 2 - 14:35 -15:25, Oct. 14, Tuesday

Name: Student Number:

Total: 15 marks
Closed book, Non-programmable calculators are allowed!

1. (4 points) Multiple choices, no partial marks.

+oo 5
(i) / 3r%e " =
1

() ()1 (¢)—1 (d)e (e) Divergent.
+eo 3 3

Solution: (a). / 3r%e™ = —e | =L,
1

+o00 1
(ii) Find all p values such that / — is convergent.
3 T

(@)p>1 (M)p<l (¢)p>1 (d)p<1 (e)p>0.

Solution: (a).

/+oo i B x—p-‘rl +oo B S;iil, 1fp > 1’
3 P —p+1] divergent, if p <1.

(ifi) fy Jzdz =
(a)0 (b)1 (¢)2 (d)1/2 (e) Divergent.

Solution: (c). fol \/igdx =2/z]p = 2.

(iv) Which of the following is a correct substitution to solve fol Va? 4 4dx?
(a) x =2sint  (b) z =2sect (c¢) x =4sint (d) x =4sect (e) x =2tant
Solution: (e). Let x = 2tant. Then va? 4+ 4 = V4sec?t = 2sect.

2z — 3
2. (2 points) Evaluat dr.
(2 points) vauae/(x+1>($_4> x

Solution: By Partial Fraction Method,

20 — 3 1 n 1
(x+1D)(x—4) x+1 x-—4




Thus

20 — 3 1 1
= =1 1| +1 —4 :
/($+1)($_4>das /$+1—|—/x_4dx njz+ 1|+ Injz—4/+C
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1
3. (3 points Evaluate/ ——dx.
(3 points) i

Solution: Let x = 2sinf, —5 < 6 < 7. Then when z = 0, § = 0; when z = 2, 6 = 7.
V4 — 1?2 =2cosl, dx =2cosfdf. Hence

2 1 w/2 1 00
= dr = = (9
/0 mdm /0 2(:os9( cos 6 df)

w/2
:/ do =T
0 2

42 + 5 — 8
4. (3 points) Evaluate / (xi— IL)Q(Z Y dx.

Solution: Let
422 4+ bx — 8 A B C

Cr12@—2 (@t @rip T2

/(imj1+>25<g;_—2>dx:/<<xil>+<x+31>2+x32> o

3
:21n|x—|—1|—$—+1+21n|x—2|+0.

=A=2DB=3,C=2.

Hence

oo
5. (3 points) Determine if the integral / xe “dx is convergent or divergent and evaluate
5

if it is convergent.

t

Solution: [ = tlim xe “dr  (integration by parts: let v =2 and dv = e *dr)
—00 5
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S P AN I A T
= tll>nolo (x( e ) /5 e d:c>
— 13 T x|t
~ tim (—ze " — ),
. _ —x|t
— Jim (o + e,
= lim (—(t + 1)e”" + 6e77)
t—o0

= 6e~° (where lim;_,,. (¢ + 1)e~* = 0 by L’Hospital’s Rule).



