Math114 Final Exam (17/01,/2007)
Questions
Name&Number

1) Express the limit as definite integral

n

Hll'ill\n (c%) Ax, where P is a partition of [1,4] [10P]
—0 k
k=1

Solution:f14 w%dx

2) Evaluate the integrals [60P)

2
/3579 d
a)/1 xInzdx b)/e 3519 ds(hint:set 3s+9=t?) c)/m d)/0083 xdx

Solution: a)

2 2 3
/ xlnxdac:2ln2—/ —xdr=2In2 — -

b)
/3579 2 2 2
/e 3S+9d8:/§tet dt = gtet—§6t+csince3s+9:t2—>ds:2tdt/3
c)
/ dz B / A da:+/B$+Cdas—|—/ Dx—|—de
(z—1)(22+1)2 z—1 (22 +1) (x2 +1)2
S S SRS U AN S A SRS S A O
(z—-1D(z2+1)2  4(@—-1) (22+1) 2 2 x2+1\ 4 4
dz 1 1 1 1 T
—————35 = c— —arct -1 —1)—=In(2?+1 =
/(x—l)(a:2—|—1)2 ¢ garctana + gl —1) = gl (@® +1) + o = ey
d)
/0053 rdr = /COSQ.%'COSSUCZZC: /(1—511&2 x)coszdw Let's set sinz = u

1 1
= /cosgxdx:/(l—uQ) du:u—gug—l—c:sinx—gsin?’x—&-c

3) a) Find the area of the region enclosed by the curve and line b) and
valume of the region bounded by the given curve revolved about x axis c) and
length of the curve on 0< z <4 [45P]



\/E‘i‘y:?’, x =0, y=0

Solution: a) Area:f04(3 —V/x)dr = 3z — %x% |3 = 23—0
b) Valumc—f04 - f)de =97z + lﬂ'xQ — 47‘1’1‘% = 1271'

4) Find dy/dx if y=/ sinh(¢2)dt and write it iterms of x only [10P]
0
e’ +e’”

5 )

(hint : sinhx =

eQw

2¢ 2@
Solution: y:/ sinh(¢?)dt = ' = 2e**sinhe*® = 2e?* £ it follows

0
from Fundemantal Theorem of Calculus.
5) Evaluate the Improper Integrals [10P]

)/3 dx /2 dx +/3 dx Y b de 4 /‘3 dx
a = im im
0o T—2 0o T—2 o T—2  b—2-Jg =2 b2t x—2
3
d
/ x = lim Injpb—2—-In2— lim In[b—2|=limn|2—e—2|—limIn|24+€e—2| —In2
0 T — 2 b—2— b—2+ e—0 e—0
3
d _
/ S limln\76|flimln|e|fln2:lim1n| 6|71112:71112
0 T —2 e—0 e—0 e—0 |6|

6) Please test for convergence [20P]

0) /+°° dx ) /°° sin z2dx
et + e ® 1 2241

—0o0

. +oo .
Solution: a) [ emiﬁ—T = 2f T+€_T since T+1e_,1s even function

+o0 dzx +00 dx —x +00 dx +o0 dz :
= [ ayew < 2[4 since e *>0and [T L =1= [~ e I8
convergent.

o0 sin z2dx 0 dx © dx 1 o0 sin z2dx
. b) i e < szrlsmcesma: <1& [, 2+1—47r:>f o
1s convergent.

7) Express 1, 1223 as the ratio of two integer by using power series expansion
method [10P]

1,12232323...... = 1+ ;2 + 2% + 120?; + e + 2 4 =124 B+

%0
16+ 507 + ) = on + e (1) = 16+ o5 (2 )




__ 112 1 _ 112 23 10 __ 112 __ 619
= 1,12232323..... = 155 + 103(71%) =105t 59 = 08+ 55 = 350

)Find the values of x which the given geometric series is convergent [10P]

o0

a)y (-1)"(2z—1)"

n=0

Solution: Y 7 ((=1)"(2z—1)" =Y J[(=1)(2z—1)]™ = Y7, [(1—2z)]|"convergent
<:>|1—2x|<1<:> -1<2z-1<1&0<2z<2e0<z<1

9)Determine Why convergent or divergent ? [30P]

o0 T

c) Z ﬁ(him: use integral test & set e” = y)

z::nJrl Z\/%

Solution: a) > > a7 divergent since hm T = %

oo 1 — 1 1
b) >, 5= divergent since >~ e > ano 37 = 5 2_n—o ; harmonic

series and divergent
) Yot T & I ez dz both diverges or converges together. Since

convergent

f1 1+ezxdx—fe 2+1dy— ﬂ—arctaneézn 11+2,



