MATH2007B - Test 1 - 14:35 -15:25, Sept 30, Tuesday

Name: Student Number:

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

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

0 iy 2 =

(a)2 (b)3 (¢)1/4 (d) 1/2 (e) does not exist.

Solution: (a). By L’Hospital’s Rule, glcl_rﬁ % = glgl_)rr% 337 =3 =

<\ 1. osin(6z)
(11> alcll)% sin(2z)

(a)0  (b)1 (¢)2 (d)3 (e) does not exist.

Solution: (d). By L’Hospital’s Rule, liné sin(be) _ iy Seos(ba) S =3.
z—

sin(2x) 20 2cos(2z)

(iii) lim z?e™® =
T—+00

()0 (b)1 (¢)2 (d)4 (e) does not exist.

Solution: (a). By L'Hospital’s Rule, lim z%¢™* = lim % = lim
T—~+00 x—+o00 € z—+00

(iv) f_ll(xg + 21)e@™ D) dg =
@) 0 ()18 ()1/9 (A3 (e)4

Solution: (a). Note that the function (z? +2z)e*+1 is odd and the interval is symmet-
ric about the origin, so the integral is 0.

2. (2 points) Evaluate /(6x +3)Va? + o+ 1dx.

Solution: Let u= 2%+ 2z + 1. Then du = (2z + 1)dz. Thus

/(69€+3)vl’2+$+1d1’=/3\/ﬂdu=2u3/2+C=2(x2+a:+1)3/2+C.



3. (3 points) Evaluate /9x2 Inxdx.
Solution: By Integration by parts,
/9x2 Inzdr = /31nxdm3 =32°Inz — /3x3 d(Inz)

d
:3x31nx—/3x3—x:3x3lnx—/3x2dx

Xz

=32%Inz — 23+ C.

4. (2 points) Evaluate /QCOSQZ‘dI.

Solution: By the double angle formula, 2 cos? x = 1 + cos(2z).

1
/2 cos’ x dr = /[1 + cos(2z)|dx = x + 5 sin(2x) + C

5. (2 points) Evaluate /2sin(5x) cos(3x) dx.
Solution:
/ZSin(Sx) cos(3zx) dx = /[sin(&r + 3z) + sin(bx — 3x)]dx = /[sin(Sx) + sin(2z)]dx

1 1
=3 cos(8z) — 5 cos(2z) + C.

6. (2 points) Evaluate /sin3 x cos® z dx.



Solution: We use the trig substitution u = cos(z), du = —sin(x) dz. Then
/sin3(x) coszdr = /SiHQ(:L')(COSQ(ZL‘)) sin(x) dx = /(1 — cos?(z))(cos?(z)) sin(z) d
= /(1 —u?)u? (—du) = /(—u2 +ut) du

1 1
= —§u3+gu5—|—c
1 1

= —3 cos® () + R cos®(z) + ¢



