Champlain College — St.-Lambert
MATH 201-NYB: Calculus II
Review Questions for Test # 1

Instructor: Dr. Ming Mei

Questions

1. Sketch the graph of the function f(z) = v/4 — =2, and integrate f_ZQ f(z)dz by interpreting
it in terms of area.

2. Find integrals

(a) foﬁ/Q sinz e %dy
(b) J{ 2 Inzdx

(©) [ pbmpde

(d) [sin®zcos? zdx



Solutions

Solution to Q.1:

Let y = V4 —22, then y? = 4 — 2?2, ie., 22 +¢2 =
origin (0,0) with radius r = 2. Note that, y = v/4 — 22 >
half-circle. And then the definite integral is

22, This is a circle centred at the
0,50y =4 —2? indicateijs the top

2 1
/ f(@)dz = =72% = 2r.
i 2

-2 o 3
Solution to Q.2 (a):
Substitute u = cos z, then du = — sinzdzr and the new upper-limit and lower-limit for u are

0 and 1, respectively. Thus,

/2 0 0
/ sin ze®®%dy = / e*(—du) = —e L= 1.
0 1

Solution to Q.2 (b):
Take f(z) = Inz and ¢'(z) = 23, then f'(z) = L and g(z) = %, then apply the integration
by parts, we have

e e e e €1 g4
/1 P lngde = f(m)g(m)‘l ~/1 f'(z)g(z)dr = Inz - —4——)1 —/1 = Z—dm
2t e 1 e . e 1 zte 3¢t
= —1 - = Sde = =1 —= = = —
1 4/195 e A PR T
Solution to Q.2 (c):
Since Q(z) = 2?2 —z — 2 = (z — 2)(z + 1), then we try
L _ A B _Azt)+Bar-2
?2—z—-2 z-2 z+1  (z—2)(z+1)
Comparing the corresponding numerators, we have
1=A(z+1)+ B(z —2).
Take x = 2, we get A = %, and take © = —1 we get B = —%. Thus, we can integrate the original

integral as

1 : i 1/ 1 1 1 1 1
oLl [ G i Ll -z dz = = 1n|z—2|—= In |z+1|+C.
/xQ—ac«2ahJ /(xﬁ2 :c—|—1)dx 3 ;C.,de 3 x+1x 3n|:1c | 3n|m—|— |+




Solution to Q.2 (d):

/ sin® zcos® zdz = / sin? z cos? z sin zdx

2 2

= /(1 — cos® z) cos® x sin zdz [use: sin“z=1-—cos’z ]

= /(1 — u?Yyu?(—du) [ substitute: u = cosz,then du = —sinzdz |

1 1
= —§cos3x+gcossz+0.

Solution to Q.2 (e):

224 — 22dz

= /(2 sin 9)2\/m 2cosf db [ set: x =2sinf, then dz = 2cos §db)
= 16/sin29m cos 6 d

= 16/sin2 6 cos? 0d6 [use: 1 —sin?6 = cos6)]

= 4/sin2(29)d€ [ use: 2sinf cosf = sin 26)

1 — cos 48 1-cos?2 1 —cos46
= 4/—(§Ld0 [use: sinfu = %ﬁ,so sin? 260 = %}

= 2/(1 — cos46)df = 2/ 1d6 — 2/cos4l9d9
= 20— % / cos udu [ substitute: u = 40, du = 4d#]
= 29—%sinu+C':2«9—%sin46+C

= 26 —sin26cos26 + C [ use: sin4f = 2sin 26 cos 26 |
= 20— 2sinfcosf(l —2sin®0) +C [use: sin20 = 2sinfcosh, cos20 = 1 — 2sinf ]

2 1 2
= zsin“lx—x\/l—(g—> (1~§x2>+0 [Here: sinﬁzg,cosé?: 1~——g—2~ ]

1
= 2sin"lax— 72— Vi —a24+C



