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N.B. (t) Attempt any four questions 9:::f ti* 
questtons 

lrty
(2) Assume;i ;;ti;^al'data if necessary and sate rt cteartv

(3) Figures ,"/t. rigtr, indicate full marks 
e [06]

r a),"ffi,:rfi.":,,J"",,,::iiit#trii'tr;#$ki.",[:T:l*i*'"'

**U:sl'[: i;.o,;:lJ'TH;;'; tt'ut o'ntv t'0 s'000 ba gs were

required' er*' 
'r''" 

cost of tt*il;;;; i*"*"0-1-nt' :zol- The ordering cost

reducedtoRs.i800/-,*1,ii.1,.i,.iriventorv"u**;;*t,"*1'n'.locreasedto
23%.Findouthowmuchxi,,","u..ordecreaSei,il"'i"",rdbeincurred'due
to variation'

b) A tendered is bidding for construction works, averageiy i0 nos' in a year'for'the [08]

Past lo Y;;;; nino 
't'" 

ProbabilitY that:

(i) He gets atleast 8.w.orks '' ' !11]'''"'*tts'exact1v 
4'w-otks' ' ' I -

(iii) He does not getanv work ti'i rie'i"eit:=:1.::"'th1n 3

Also find the mean' standard d'"tit]'iiil^ frequency of successes for the

rnu*i*tti p'oUuUf" event in the above sceRarlo 
4 i ,1 - -

c)lf1%ofwindowsmanufacturedbylf".,:1^l]:dlfectrle.findtheprobabilityt06l
,ha,in1#;;1";i?..$",:I,1;ii,#a::::ffiti"l:::"Tl"def ec,ive

iiiil zo doors are a"t"ltiut (iv) 50 ioot' utt defective

2a\ExplainhowCoxmodelandNunnaltymodelcanhelpinequipmentdowntime[10Ia --' 
analYsis'

'tTheorem and BaYes theorem tsl

's 
of Total Probability Theorem oflo oayc:

b) Write down the aPPlicatton- - -
-' 

in Civil Engineering' , ;.

>n of Normal distribution in Civil Engineering [51

c) Comrnent un *lg nPPiicatic^' -^

of associated units for the prime mover based on the U4l

3. a) Decide the oPtimum flo' t" *--

following data: 6 minutes
i' triean cycle time of the prime mover:-6 minutes

ii' Mean haul time oi'tt'" ultotiated unit: 10 minutes

iii' Haul Unit caPacitv - 5 cu'm'

iv' Hourly "o't 
of p'i'-t tout'' Cr'= Rs' 3500/-

e"I,.a"}Tif;ffi:f ;"^:""1:f n:t::t:"t:J"i3i;."'unitswereassigned
to2primem-overs-'u,il''E"iu;'*iiltlg'r#"'"J"r'decidewhetherthe
associated units assignJ'; optimum or adding unnecessary'

b)lX?Iffi:i,l];1ffi::f[{iiffi:U:ii,'f;"':il"T':;il1[]"ffi'1t6r
t.rrasembark;d:1:i;#;,La.Hu"'.goli"on1:onstru::ionsite'20kms
from the manufa*"tJ;:fr' 1'* ;;;tiiu'" i"*r'"a in an accident?
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Q. P. Code; 21364

a) For the construction of a fence, the contractor used concrete which was desired UZI
to be M25. The following compressive strengths in N/mm2 were recorded for
each batch.

Batchatch no. vs Compressive strensth
Batch no. Comp. strength(N/mm2)

1 22.5
2 2t.2
J 27.3
4 24.5
5 )"1 \
6 21.3
7 21.2
8 2t.4
9 30.3
10 2s.6

You are the quality control in-charge from the client,s siae. gasia on the above
data and tour assumed benchmark, decide whether you will accept or reject the
concrete work. Also suggest some recommendations to the contractor ior
improving the concrete quality.

b) Comment on linear and.multi.:linear regr,e,sqiol equations with su itable
examples from civil engineering

Explain the concept of random variable

Table below gives the properties of i 0 concr€te rnix batches used for construction
on site.

[081

[061

u4l

5a)
s. b)

Data pertaini constructionning to a sa' o concrete mixes used for
Sr. No. Cement

content
(x)

(ks/m3)

w/C
ratio
(Y)

Compressive
strength

(z)
1N/mm2)

1 355 0.467 35.4
2 3Jt 0.462 3s.8
3 351 0.461 36.7
4 358 0.463 36.2
5 355 0.463 36. I
6 3s7 0.456 36.3
7 357 0.449 39.s
8 349 0.463 36.9
9 351 0.460 35.4
l0 3s6 0.444 39.8

Find out the Karl-Pearsons Simple co-relation coefficient that exists between:

i Cenrent,Content(X) and Compressive strength (Z)
11. w/c ratio(Y) and Compressive strength (Z)

Also check for probable enor and find coefficient of determination. Comment on
the physical significance of C.D obtained.
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Q. P. Code: 21364

6. a) Prepare a simulation model based on Monte-Carlo simulation to generate a l12l
range of random numbers, for the mean for the actual cost of 10 projects of
similar nature as given below. Select suitable range for each. Run the
simulation. (refer random number table siven below

Project No. Project cost (in Lakh
Rs.)

01 54
02 103

03 s6
04 42
05 113

06 38

07 ",!':,.1, 
' '., :'69 ,:+ ,-) i"'..

08 87

09 l8
l0 75

t08lb)

RandoF Numbgr Table
lt64 36318 75061 3767426320 75100 10431 204181922891792212t5
91791 76831 58678 8705431687 9320543685 1973208468 t0438 44482
66s58 37649 08882 90870 124624r810 01806 02977 367922623633266
66583 60881 9739520461 3674202852 50564 7394404773 l2o32st4t4
82384 38370 oo24g 80709 33827 92873 02953 8s474 65285 97tg} 12138
s3010 g46ot 15838 r6805 6r004 43st6 17020 17264 s7327 3822429301
31381 38109 34976 65692 98566 29550 t2645 62000 78137 98768 04689
87 l 30 79225 08 l 53 84967 64539 79493 74917

Based on the performance of the deliveries of certain construction materials on
previous projects, 6 vendors from an area were analyzed and given marks for
their performance. Find out to what extent these vendors' performances are co-
related using Spearman's Rank co-relation coefficient.

xx{<** **x*** *
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Sr.
No

Vendor Marks for sand
(100)

Marks for cement
(100)

I Vendor I 65 73

2 Vendo.r 2 43 39

3 Vendor 3 82 72

4 Vendor 4 9l 81

5 Vendor 5 73 78

6 Vendor 6 59 67

I
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