DECEMBER 20, 2004

DAWSON COLLEGE
FINAL EXAM
MATHEMATICS 201-NYB-05
CALCULUS Il -REGULAR

Student Name:

Student I.D. #:

Teacher:

Instructors: P. Birkbeck, B. Szczepara
Time: 3 Hours.

Instructions:

e Print your name and student 1.D. number in the space provided.

e All questions are to be answered directly on the examination
paper in the provided space.

e Small non-programmable calculators without text storage or
graphic capability are permitted.

There are 10 problems, each is worth
the same amount. Please ensure that
you have a complete examination
before starting.
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This exam must be returned intact.
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Use the definition of Riemann integral to evaluate:
2

I(3x2 —1)dx :

0
Verify your answer by Fundamental Theorem of Calculus.

Sketch the region and find the area enclosed by the graphs of:
a) y=x% and y=x° b) y== and y=2(7-x) .

Find the volume of the solid obtained when the region enclosed by

the graphs of y=1-x2 and y=1—x is rotated about:
a) the x-axis b) theline x=2.

Evaluate the following limits:
2

_aX
a)  limi=® b) lim (1-3)".
x—0 3x2 X—>0 X
Use integration by parts to evaluate:
a) Ixezxdx b) J‘x /mxdx .

Evaluate the following trigonometric integrals:
a) Isin x cos® x dx b) Jsinz (3x)cos? (3x)dx .

Use trigonometric substitution to evaluate:

1-x?
a)j " dx

1
b) |—=——dx.
'[x2\/1+ X2



10.

Use partial fraction to evaluate:

5x -6 x2 +2x-1
a) dx b)
'[(X_4)(X+3) JA(x +1) x+1

Determine whether the following improper integral converges or
divergeS'

aj b)JSA 1 oox.
3x+1 03—x

Determine whether the following series converges or diverges:

B Y-~ n >
n=1 """

—in+e
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Nn—oo "
i=1

E(SX —1)dx T im Zf Ax_nlinooZ( (2 ) j

- 2] 253

n—oo N i\n

n2 6 N—o0 n2

n—o N

= lim E(E”(””)(Z”*l)_nj: lim 2(2(”+1)(2n+1)

2

_1}

=2(4-1)=6. ByF.T.C. f(3x2—1)dx=(x3—x)‘ —8-2=6.

b)




1

a) V =ﬂj((1—x2)2—(1—x)2de:7rj.(x4—3x2+2x)dx:

0 0
1
:ﬂ(1x5—x3+x2j ==
5 0
b 1
b) V:szp(x)h(x)dx=Zﬂj(Z—x)(x—xz)dx=
a 0

1
- zle.(x3 —3x° +2x)dx = 27[(%x‘1 —x3+ %2 )‘ =§

2 e 2
.| 1-e® . —2xe* . et 1
a) lim = lim = lim =—=
x—0| 3x2 x—>0 6X x>0 3 3

X /n(1-2
b) lim [fn(l—ﬁj Jz lim xﬁn(l—EJ: lim ( X)z
X—>00 X X—>00 X X—>0 %

X
Therefore lim (1—5) —eg™
X—>00 X

a) J.ég?:dx = uv—J.v du = x(lezx)—jlezxdx =%xe2x —%ezx +C
u v

b) j?@j dx=uv—jvdu =(/n x)(%xz)—jlxzidx=lx2€n x—%x2 +C

u



6

6. a) Isin X c0s> X dx = jsin X C0S® X COS X dx =j(sin x)(l—sin2 x)(cos X)dx =

u=sin x

= J.u(l—uz)du :I(u —us)du =%sin2 x—%sin4 X+C
b) J.sinz (3x)cos? (3x)dx = I%(l—cos(6x))%(1+ cos(6x))dx =
=%J.(1—c032(6x))dx=%J.sinz(6x)dx=%J.%(1—cos(12x))dx=

= %(X—Sin(].ZX))"F C

7. a) i s X=sina, dx=cosa da, V1-X? =cosa
\/1—x2

2

.[ 1_2)(2 dx=j 05 (COSa)daz‘[COtzada:I(Cscza—l)daz
X sin® o

V1- X2

X

=—cota—-a+C=- —arcsinx+C

b) s X=tana, dx=sec’a da,

=C0S o

1
\/1+x2

J. 1 dx:J. 1 Xizdx:'[(cosa)(cotza)(secza)daz

x2\/1+ X2 1+ x2

2 u=sina
:J'COSO[COSa 1 da:ICOSa da = J.u_zdu=—£+C=

sin? & cos? a sin? o u

1, V14 x2

+C




a)

5X—6 A B A(x+3)+B(x—4) (A+B)x+(3A-4B)
= + = —

(x—4)(x+3) x-4 x+3 (x—4)(x+3) (x—4)(x+3)

A+ B= 5}

= A=2 and B=3

3A-4B=-6

_ 5X -6 B

..I(X_4)(X+3)dx—2£n|x—4|+3£n|x+3|+c
) x> +2x-1 _Ax+B C _(AX+B)(X+1)+C(X2+1)_

(x2 +1)(x+1) x2 +1 A1 (x2 +1)(x+1)

(A+C)x? +(A+B)x+(B+C) ArC=1) A=z
= ~A+B=2;=B=0

(x2 +1)(x+1) BiCo-1l C=-1

X% +2x-1 J( 2X 1

(x2 +1)(x+1) dx = TR x+1j dx :ﬁn(x2 +1)—£n|x+ﬂ+C

b

0 b
a) I 2X dx = Iim_[ 2X dx = lim 1En(3x2+l)
] 3x% +1 b—oo 3x% +1 b—o 3

1
1 2 )
= lim g(ﬂn(Sb +1)—£n 4):oo. .. It diverges.

b

! b |
) [ | e im (2e)

0

= lim (—2\/3—b+2\/§):2\/§. .. It converges.
b—>3"



n n en
= lim —=1%0

10. a) lim = lim

n—>oon+en n—>oo]_+en n—>ooen
0 n

Z - diverges.
on+e
. | [ 5" nI

b) (Ratio Test): lim |[—"*L(= [im — |=
n>o| 8, | n-wl (nN+1)!5"

= |lim i:0<1. Therefore the series
n—wo N+1



