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Question One [30marks]



Question One [30marks]

a) i) Use patt one of the Fundamental Theorem of Caleulus to fnd £
if , [3miks]

2

¥ '——/ costdt
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it} Use the definition of the definite integral to evaluate the

integral [5mks]
e
/ (2 + 8)de
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b) Eveluete thoSellowipginteinele. . .. o s
i | Siads | [iske]
i) ft2etdt [4mks]

c) Find the arc Iength of the graph of (y 1)3 = z? on the interval
[0, 8]. e e . ; [5mks]
d) Evaluate the improper integral [5mks]

i i 5
/1+ahdm{

e) Find the area’ qf the'region ‘bounded by the graphs of f (:t.-} = 2l
and g[z) =z [Smks}

Question 'I_‘w:::_ {20 mgrks]

a} Use integration by parts to show that ; - [Bmks]
son—1 = .
fsi.n“zd::::«—sm _fwz+ﬂn fsm“ % pdz,

hence evaluate f sin®xde
b) Evaluate the following ntegrals
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Question Three [20 marks]

a) Approxivate the value of 7 using the Simpson’s approximations of

1
4
i
fu 1442 v

for n = 4, Fstimate also the error. [10mks}

b} Evaluate the following definite integrals
iy [ F(t)dt where {dmies)
2, i1 '
= _:;}--.f':t) = { 1 wﬂi‘?, ift <1
W) Pre-iole T T T ek
Question Four [20 marks] |

a) An electric ca.‘ble_ﬂis .1?31513.. bet:ween two towers that are 200 feet apa,rt
The cable takes the shape bf & catenary whose squationis

e (g%+ ;g)' 100 < = < 106,

Ol o EY

Find the are length of the cable between the two towers. [6mks]
b): For what values of p is the following mtegml convergent? [Bmiks]
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¢) Find the volume of the solid obtained by rotating the region bounded
by g= 2 + 241 2=1 and g = 1 about the line z'= 20 |Gk
o B GEE '--::,i..!‘_'r i T omns 1 . ERE SO I
Question Five [20marks] _
a) Phenomena such’as waiting times and equipment failire tines are con-

monly modelled by ‘exponentially decreasing probability density func-
tions of the form T 5
0, ift=<0

kv ‘--‘f(i*}':'{ ce=®t, ift20

i) Find the mean s of the exponéntial distribution. (Teke 4 =
[2 tF(tydt) ; | [Brks]



i) Suppose the average waiting time for a customer’s call to be an-
swered by a company representative is five minutes{y = 5}, find
the probability that a call is answered during the first
minute. [4mks]

b) Assume that in a certain city the temperature (in F) t hours after §
A.M is represented by the funetion

T(t) = 50 + 14in (%-) |

Find the average temperature in that city during the period 9 A.M to

9PM. . | |4mles]

¢) Evaluate, the;foilﬁwiilg- iﬁdeﬁﬁite-lint_egrals .o P |

1) flnzd:ci R T T ) R S e T R el g [:-3;‘!”.‘“]

if) [sin® 2 cos? xdx [dmks]
END




