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CIVIL ENGINEERING 
Paper-11. 

(Time Allowed: Three Hours}. (.Maximum .Marks : 300) 
' 

INSTRUCTIONS 
Each question is printed' both in Hindi and in English 
Answers must be written in the medium specified in the Admission Certificate issued to you, which must' be stated clearly on. the cover of the answer-book in the space provided for the purpose. No marks will be given for the answers written in a medium other than that specified in the Admission Certificate. 
Candidates should attempt Question Nos. 1 and 5 which are compulsory, and any three of the remaining questions selecting at least one question from each Section. 
The number of marks carried by each question is indicated at the end of the question. · 
Notations/terms used have their usual meanings, unless otherwise indicated. 
If any data is considered insufficient, assume suitable value and indicate the same clearly. Proyide diagrams in. the answer,book wherever necessary. 
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ｓｅｃｔｉｏｎｾａ＠

I. (a) (i) Classify the sedimentary rock on the basis 
of types of deposits. Give examples. 5 

(ii), Explain the soundness test on cement. 5 
. .(b) (i) Draw the neat sketches of the strip footing 

in black cotton soil. 5 
(ii) Expfain the 'Rippers'. Dra.w line diagrams. 

5. 
(c) (i) Draw aline diagram of a trenching machine 

and explain briefly. 5 
(ii) Draw the plan of Double Flemish bond for 

various wall thicknesses with pier of same 
thickness. 

5 
(d) Draw neat sketches of pattern of contours that show (i) Vertical cliff, (ii) Ridge line, (iii) A pond, (iv) Area having uniformsteep slope, (v) A Hillock. 

Aiso explain with suitable sket.ch: how the contour map will help in canal alignment. 10 
(e) Explain the requirements of rail section. What 

factors are considered in determining the maximum lirriit of vertical rail wear ? What is the most common cause of failure of rail and also give its 
explanation. 

10 -...; 
(f) Explain the terms traffic de.nsity, traffic flow and 

mean free speed and describe their inter-
relationships using appropriate sketchesidiagrams. 

10 
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＼＿ｉｓＭｾ＠

,1. (31) (i) f.r!WIT <?; m <?;: :mrm: <R 3FHH.;'I "fu1 'liT 
qJffifi{OI ＼ｦＱｒ＿ｊｾＬ＠ Ji;ll!{UI <l)R?JQ; I 5 

(ii) -,:ftitc: <fi f'1 <?fold I Wll1UT 9it ｾ＠ ＼ｦＱｒ＿ｩｾ＠ I 

5 cor) (i) rsar ifiql'ill ｾ＠ if ｾ＠ -trK 'liT 'i'N9 m 
ＢＱＧＱＱＧ＼ｾ＠ I 5 

(ii) fu\' (Rippers) 9it ｾ＠ ＧｬｩＱｒ＿ｩｾ＠ I '<<l'l>l "t'-11R1'1 
ＢＱＧＱＱＧ＼ｾ＠ I 5 

0f) Ci) m ＧＱｾｾＱ＠ 'liT ｾｾｩｦ＠ 'fl1f;r ＼ｦＱｒ＿ｩｾ＠ cr"'T J<l'l>l 
"{(CJIRJ'-1 ＢＱＧＱＱＧ＼ｾ＠ I 5 

(ii) ﾷｾ＠ ｾｾｱｬｻ＠ .nc:w,ir <fi tm; cr"'T ｾＱＱＱｭ＠
<f; \'f.q'f <fi ｾ＠ ｾ＠ 'ffl flH I '<!Tff 'liT '<1T'f 
ＨＧＱｾｩｍｾ＠ I 5 

ｾＩ＠ f'1 "'1 ｾ＠ ｾ＠ {j <N GWtif qfc:f <Fe;,' ｾ｣ＺＮｦ＠ * fCl -0 m 
ＢＱＱＱＧ＼ｾ＠ : (i) ;,;!At!:R fffi<t>, (ii) 'Pc'l> m, (iii) 1l:'P 
＼ＱｾＧＱＱ＠ (Pond), (iv) 1<:'P <ll11'1 <fur 9'l"l<1.1 'ffi'!T m, 
(v) 1l:'P q(ll<il I 

f"l-e m· <FT \1(\111<11 'it <w .qr ＢＱ＼ＱＱｾｾ＠ w '!!<;,' 
J{ I 'i fi1 "'I 'it liRfr ｾ＠ \1 4'\ "' '1 if 'l1!T <l i' I 11 d I fi'l <1 ｃｬｾ＠ｾＮ＠

i, ｾ＠ Ｇｬ＾ｾｒ＿ｩｑ＠ I I 0 
('r) 't1 qf{-\)<; <Ft ＳＱＱＧＱｾＧＱＧｬ＾､ｬｴｚ＠ 'l1!T ｾ＠ ? ;,;!Af!:R 't1 

f'1 '1>fo 1 <Ft ｾ＠ <ftm mer q;rq ｾ＠ fW:; ｾ＠
iji ""' ,. <N U!R if \@ "1Tc!T i J m _ ¥t 14 'fll.'{d 1 • • 
<f; ｾＺ＠ € 1'11•11 'til {UI 'l1!T ｾﾷ＠ ＼Ｑ＼ＱｔｾｴｴＧｬ＾ｬ＠ clll€'!11'1 
'4T ＼［ｾｒ＿ｩｾｬ＠ 10 

(') w, 111CI1111<1 ww'l, 111<11111<1 m <r"'T 3itmr ｾ＠
'qfff <N ｾ＠ ＼ｦＱｒ＿ｩｾ＠ ＼ｾＢＧｔ＠ Rrm;"{(CJifil::ir ｾ＠ W-'J!i!dl. 
'it ｾ＠ 11m wrm 'liT ;a"f!'"' ＼ｴ＾ｾｦＧｩｬｾﾷｾ＠ · ., · 10 · 
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2. (a) (i) Explain Resource Management. 10 
(ii) With line diagram explain the operation of 

a drag line. 10 
{b) (i) Give the classification of Arches according 

to number of centres. Explain them. with 
sketch only. 5 

(ii) Describe in brief the advantage of hollow 
concrete masonry. 5 

(c) (i) Explain the natural errors in the levelling. A 
page of level book is reproduce9 below in 
which some readings marj(ed of 'X' are 
missing. Complete the page with all arithmetic 
checks : .. 

Station B.S. LS. F.S. RISE FALL R.L. Remarks 
I 3·150 X 
2 1·770 X 0·700 X C.P. ' 

3 2·2 .X X 
4 X 1·850 X 

' X C.P. 
5 2·440 0·010 X 
6 X X 1·100 X C.P. 
7 1·185 2·010 X · 222··oo C.P. 
8 -2·735 X 

- ＺｲｬｾＭ｜＠
X Staff 

. 
held r . 

. . 
inverted 

9 X 
( 

1·685 4·420 
' 

X C.P. 
10 1·525 0·805 X 

' 

.L: 12·055 X X X 
. 

12 
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2: (a:ij (i) W<Fr 'J<i<Fr <Fl" "0'f1Z ｩｦ＾ｬｾＨＬＨ＠ 1 I 0 

(ii) Ｂｻ｀ｾ＿ｉ＠ <tf \'Hli<ICII ｾ＠ ｾ＠ \'11\;'1 <tf t:J.ffi><il 

"0'f1Z if> ｉｾ＠ (,( I 1 0 
(<f) (i) 5Ti'i 'liT oiJ\T<t> {O 1 ﾷｾ＠ <tl -t:i\""11 <f; 3TT!m 'IT 

Ｂｾ＠ ｾ＠ -A .... ' Ｂｾ＠if> I (,( I ·1 «?I 1 'P 1 t:lili4CII t1 \;*1 if> I "0'f1Z if> I (,( I 

5 

(ii) ｾｾｾｾＹ＼Ｑｬ＠ q;it>lC: ｾＧＱＱｻ＠ <f; ｾＭｾｩｦ＠ ri 'liT quf'j" 
ｩｦ＾ｬｾ＠ (,( I 5 

('f) (i) MC1\'1'1 if ｾ＠ ｾ＠ <Fl- "0'f1Z ｯｆＩｾＨＬＨ＠ I 

*1 4 d \'1 '1 ｾ｛ｦＨｬ＠ if> I ｾ＠ "(,('!> TO <Fr ｾ＠ Rl R1 [q t Cl fit;<rr 
1l<iT i ｾＪｬｩｴＮ＠ ｾ＠ %'i,4i<t> ｾ＠ ＧｘＧｾ＠ ｦｩｬｾＢＧｬＴＱ＠

1l<iT i ｾ｣Ｚ＠ .lflZ ｾＭ 1 """ TO 'lit 1'f ＼ｴ＾ｬｾ＠ t!> "d"m 
ｾＧＴＱ＠ llfilldl4 :;;ifq *l"q,'j ｩｦ＾ｬｾＨＬＨ＠ . . 

m B.S. I.S. F.S. ＼ｾ＠ ol '1 'l(R R.L. fZ cyoft 

I 3·150. X 

1 :no . 
2 X 0·700 X C.P. 

"'. 

3 2·2 X X 
. . 

4 X 1·850 X X C.P. 

5 2·440 0·010 X 

6 X X 1·100 X C.P. 

7 1 •185 2·010 X 222·00 C.P. 

8 2·735 X X <I \'1 C: I 

*14<1\'1'1 

ｾ＠

9 X 1·685 4·420 X C.P. 

10 1·525 0·805 X 

:1: 12·055 X X X 

12 
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• 

(ii). What are conditions which necessitate taking 
up of a.realignment project of the highway? 
Discuss the general principles in the re-
alignment of a highway and explain how 
the work is carried out. I 0 

(iii) The following defects were recorded upon 
inspection of a railway track : 
(a) Battered ends of rail joints 
(b) Angular cracking of rails 
(c) Excessive closing and opening of spaces 

at rail joints. 

Give reasons for these defects and suggest 
any remedial measures. 8 

3. (a) (i) Determine the project completion time, the 
critical path and the total float available for 
each activity using C.P.M. : 

Activity Duration Preceeding 
(Days) Activities 

A 2 None 
B 3 A 
c 4 A 
D 3 B 
E 2 B 
F 3 A,E 
G 3 c 

6 
0 
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(ii) .il:BT ｾ＠ ｾ＠ qf{ffl!1fcr:rf melT ｾ＠ ;;fr (l"'llllf <f> 
ｾｾＧＱＢＱＧＱ＠ ｱｦｻｾＧｬＢＧＧｩｬ＠ 9i'r 311<"1Q!Ffi <RT ihft ｾ＠ ? 
{ I "' '11' f <f> :J; '1 WD "' '1 <f> c/11 q i'fi fB <!1 j d 'fliT ｾ＠
'3'1<Fl c/11(0111 'f>1fijjc; Cf21T ｾﾷ＠ <F)fijjc; f'j; ｾ＠
'fiT1f <iT .nt 1:1. q ｾＧＱ＠ f'\;<rr iifTCfT ｾ＠ I I 0 

(iii) 'tor '121 <f> ;;[fq <f> ｾＱｭ＠ f.1 ｾＧＱ＠ R1Ri1a ｾ＠ '1TQO 

ﾷｾｩｴＺ＠

(3T) 'tor ｾ＠ <f> ¥. fut 
(<f) till 'fiT <til oft 11 at;;: '1 

("1:1') 'tor ｾﾷ＠ ｾ＠ 11ur ｾ＠ 'fiT 3Tfuq; <JG'lT m 
<TC'iT I 

ﾷｾ＠ ｾ＠ <f> i'fii{Ufr <iT ＼Ｑ｀｜｜ｾ＠ :cf21T ｾ＠

f.1 <"II { o I <f> '3 q 141. 'fiT '3 <'Oj (9 <F) fijj QO 1. 8 

3. (3T) (i) ｇｐｍＧｦＧｔ＾ｦｬｗｲｭｾＬ＠ ｱｦｻｾｬＢＧＧｩｬ＠ <f> ｦｩｱｾＧｩ､ｬ＠

'fiT Wf!T, <tiiR1i'fi tr21 a211 ｾＧｾｩＧｦｩ＠ 1:1TII;111 <F ｾ＠
1:1 i'fi (1 m«r 'fillc: mer <F1 fijj c; : 

1:1Tit111 31'1fu ｾ＠
(Wf) 1;1. fsl; 111 ｾ＠

A 2 m'llff 
B 3 A 

G 4 A 

D 3 B 

E 2 B 

F 3 A,E 

G 3 G 

7 (Contd.) 
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--

Activity Duration Preceeding 
(Days) Activities 

H 5 D,E 
I 4 F, G 
J 5 F, G 
K 4 H,[ 
L 2 K, J 

10 
(ii) Define : 

EST; LFT; Total Float; Free Float, Interfering 
Float. I 0 

(b) What are the functions of cement ingredients ? 
10 

(c) (i) An area 40 km in the north-south direction 
and 36 km in the east-west direction, is to 
be photogrammetrically surveyed. For this 
aerial photography is to be. made with 
following data. : 
Average scale of photograph 
Average elevation of terrain 
Photograph size 

. 
End lap 

Side lap 

Ground speed of Aircraft 
Focal length of camera lens 

8 
0 

1 : 15000 

450 m 

20 em x 

20 em 

60% 

30% 

200 km/hr 

30 em 
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(l'\#)q I ﾷｾ＠
ﾷｾ＠

ＨｾＩ＠ ＨｬＧｦｬｴｩｱｬｾﾷ＠
-

H 5 D, E 
I 4 F, G 
1 5 F,G 
K 4 H, I 
L 2 K, 1 

10 
• 

EST; LFT; (l'PC1 'fffic:; ｾ＠ 'fffic:, cqfilq;l{l 
'fffic: I 10 

GD m c: <F· q c:: ＼ｾ＾＠ 'r q;r 'fliT ·'FTif m-ar ｾ＠ ? 1 o 
((l) (i) ｾ＠ ｾ＠ 'l>T, -;;IT 40 km ｾＭｾ＠ ｾｩｦ＠ 1J.'f 

36 km ｾ＠ ｱｾｩ｜ＧＢＱ＠ ｾ＠ if ｾＮ＠ '111R1'1fARI lim 
(lCf>ftUI f'l;m UfAT ｾ＠ i ｾ＠ fc'ru: ＳＱＱＧｐｉｾｾ＠ chlclRJ::1o1 
f'l;m "'T'D ｾ＠ f,;j (l ｾ＠ ｾ＠ f.'l ｾＧｩ＠ R1 1«1 d Ｍｾ＠

'1itc.1ul'li ｾ＠ ｾ＠ 1 : 15000 
"J,'mlT q;r ｾ＠ ;;H <1 'i 450 m 
'1itc:1ulqJ 'l>T tll\\"1 20 em x 20 em 
1mT ｾ＠ (End lap) 60% 
'TfVif· ｾＭ (Side lap) 30% 
"l 1:!)'11 'i <FT '4'1 Iii 'P 'lTI1 2 00 km/hr 
ｾＧｩ＠ {I ｾ＠ ｾ＠ chl'P(l c;::tt 30 em 
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4. (a) 

(ii) 

' 

(iii) 

(i) 

Calculate the flying height of the aircraft, 
number ofphotographs in each flight, number 
of flights, total number of photographs, 
spacing of flight lines, ground distance 
between exposures and exposure interval. 

12 
Explain sight distance and factors causing 
restrictions to sight distance. Explain the 
significance of stopping sight distances. Also 
derive an expression for finding the stopping 
sight distance at level. Making necessary 
assumptions, calculate the minimum sight 
distance required to avoid a collision of two 
cars approaching from opposite directions 
at 90. and 60 kmph. 12 
Draw a neat sketch of diamond crossing and 
list its important features. 6 
Differentiate between standard equipments 
and special equipments. 5 

(ii) Explain the economic life of an equipment. 
5 

(iii) The proposed terms cif two loans are as 
·follows : 

Loan I of Rs. 2·00 lacs at 4Y, % p.a. 
with redemption in 50 years at 
3% p.a. 

10 
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'W:fll'i ｾ＠ ＳｾＱＧＱ＠ i>i11{ Ｙ｣ｾ＼ｴ＾＠ ＳｾＱＧＱ＠ if 'lilc'i!llciil 
ｾ＠ ti\6!11, ＳｾＱｯｮﾷ＠ ｾ＠ <:i\6!11, ｾ＠ 'litclUI'lil. ｾ＠
ti<.O!ll, ＧＳｾ＠ l'i Wiftr.TI if; <.{Tq 31CJ't>lQl, 31'1 ICJ {uJr 
if; l1UT ｾ＠ ﾷｾ＠ (lt1J 3111CJ{OI '9iTc'f ｾ＠ 110111 
ｾａｬｱ［＠ I 

12 
(ii) ｾ＠ ｾ＠ lltn ｾ＠ ｾＢＢ＠ ｾｵ＠ if; fuQ; <t>I<'P'i 

qiT ｾ＠ ｾ＠ A1 \!; I ｾ＠ ｾ＠ qiT ;j) if> OJ 'liT 'flTI 
'11; cCJ ｾ＠ ? B '"l <kl '!:\\ ｾ＠ ｾ＠ -{)q; qiT m<1 
ｾﾷｩｦ［＠ fuq; "Q;<t> · cljGjiji cgcq•1 Ｇｐｾａｬｱ［＠ I 3JiqQl:jif> 
ti<'P ("q 11 aiT qiT 'ffit ｾＮ＠ <IT "fi'1iT qiT ;:;IT f<l q {\ (j 
ｾ｡ｩＧｴ＠ ｾ＠ 90 kmph lltTI 60 kmph '!iT "ql(1 ｾ＠
3IT m ｾ＠ 31'1>1 C:%< ｾ＠ ill<n'i <f.- ｾ＠
311 CJ Q'"l<t> ｾＧｦ､Ｂｔ＠ ·-,m ｾ＠ m<f ｾ＠ A1 \!; I 12 

(iii) :SI/Ol'"l.:S Yl<'fi 'liT f<lo@ ｾ＠ ill'"jl?iC!; lltTI ｾ＠
ｾ＠ ＳＱｦｩｩ｣［ｲｾ＠ 9it ｾ＠ ill'i ｬＧＡｩｾ＠ I 6 

Ｔｾ＠ (31J Ci) · '"ll'"1'fi >3Yf<li< llm f<l!ilq Jq'i"fi< if 'flTI m 
i ? 

5 
(ii) mfi 3q'i4i{ '!iT ｾ＠ ｾ＠ qiT ｾ＠ ｾａｬｱ［＠ I 

5 
(iii) <IT ?ll1lTI ott Ｙ｀ｾ｣ｴ＠ vm f.1 ｾＱｦ＿ｉｒ｣Ｑ｡＠ ｾ＠ : 
ｾ＠ I ' 2·00 C'ffi.Cf '!:\\ 4Y, % gf(lqcf 

(ltTI 50 'CJ1S[f if 3 % 9 R1 q "'' "" 
r-r;rC!/11 
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(b) 

Loan II of Rs .. 2·00 lacs at 4% p.a. 

with redemption ·in 60 years at 

2% p.a. 

Which of the two loans is more favourable 

to the borrower ? 10 

Explain with reasons the defects in Plastering. . -

10 

(c) (i) Explain the objectives of triangulation surveys 

and explain the criteria for selection of the 

layout of triangles. Also explain the term 

well conditioned triangles, and strength of 

figure. 10 

(ii) List the fundamental lines of a theodolite 

and explain briefly the desired relationships 

'between these lines and the effects if such 

relationships are not maintained. Also describe 

the checks need to be applied on an open 

traverse. 8 

(iii) Discuss the importance of gross wheel load 

and contact pressure in stress distribution 

pattern and in pavement design. 6 

(iv) Explain how the elastic modulii of sub grade 

and base course are estimated using plate 

bearing test data. 6 

12 
0 
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ｾ＠ II : ' 2·00 m 'R 4% ｾｒ｜ＱＱｯｦ＠ crqr 
60 qqt if 2% 9RI<'Iof 1R R$·ql'1 

ｾ＠ ｾｩｦ＠ ｾ＠ 9i'r ·zy,"f if ｾ＠ qit.,-m ｾ＠

10 
("f) <Z11t'Zo{ if ·-zysrr· Cf>T ifii{OI ｦｬｾ､＠ 'f1!A ｾｦｇｉｑｉ＠ 10 

('!>) (i) f-:r:J>"'Ic'lifi ｗｦｾ＠ "<F ＧＳｾｑ＼ｩｬＧ＠ 9i'r '1di"'C( <f11T 

f-:r:Ff <F ｾ＠ ｾ＠ f<P-1 ｾ＠ 'R v:rrq· 

F."''i I .311'Wlifi ｾ＠ ? 'W "4T ｾ＠ '!>'\fGIQ fil> W 
ｷｾ＠ f-:r:Ff • ii:f -m <tt fl '1<1'<1 1 • crr 'fllT 
ar<f ｾﾷ＠ ? 1 o 

(ii) fiRft ｔｚｾ＼ｮｳｩｍｉＭＮ｣Ｚ＠ 'lit >rm'l ｾ＠ 'lit ｾ＠
'1'1J'iiC( Cf11T "fl'&M if ｾ＠ marr <F q{fq{ 
<'1ifu<1 B<rm 9i'r ｾﾷ＠ 'f>'1Ri!Q ii:f ｾ＠ 1t B<ru 
ｦｬﾷ｜ｪ［ｾｃＺ＠ '11ft tm't ﾷｾ＠ Cfi,j 'fllT >f'Wf q$ lll ? w 
"4T crut'i' ｾｦｇｉｑ＠ 1Z'P wr ｾｉｐＧｬ＠ if ｾﾷ＠ 'lit 
Ｓ｜ＱＧＱｑﾣｬＧｬｩ＼ＱＱｾ＠ Ｇｦｩｴｾ＠ ｾﾷ＠ ? 8 

(iii) ｾ＠ <F ｾ＠ if fl'liC1 qfil'11 ｾ＠ Cfq[ 

Wr'!f ,c;w crr 9RI'1<'1 <Tc'i' 'tc;f, <F '1i\t<'1 'R 

6 
(iv) ｾ｣＠ WDT ＧＱｦｴｾ＠ 3\i'liif 9i'r ｾｭＬＱ＠ ｾ＠ ｾ＠

ﾷｾ＠ q';)fGI C( fil> fl i!j u $ Cf11T ｾ＠ fl qi)<:f' <F ｾ＠
2>"1i'f>l. Cf>T 311ifi<1'1 ｾ＠ 'f>'ffl ｾｉ＠ 6" 
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SECTION-B 
5. Answer the following : 

(a) What is open channel ? List the design 
characteristics of open channel. I 0 

(b) Differentiate between Thermophilic and Mesophilic 
bacteria explaining their. roles in anaerobic 
digestion. 10 

(c) What is an aquifer ? How are they classified ? 
Describe salient features of aquifers. I 0 

(d) 15 mL of the waste sample has been added into 
a 300 mL BOD incubation bottle. The initial D.O. 
ofthe diluted sample was 7·8 mg/L and the final 
D.O. after 5 days was 1·7 mg/L. The corresponding 
initial and final D.O. of the seeded dilution water 
was 8·1 and 6·9, respectively. What is the 5-day 
BOD of tqe waste_water sampk? 

10 
(e) What are spillways? Why they are needed in the 

dams ? Briefly describe salient features of 'shaft' 
and 'chute' spillways. I 0 

(f) Based on type of air poll.ution and climate, 
differentiate between 'Gray air' and 'Brown air' 
cities, with examples. I 0 

6. (a) (i) Explain the types of sedimentation with 
examples. 2 

!4 
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5. 

6. 

＼ＮＰＱＵＢＭｾ＠

ｦＮｩ［ＺＧＢｬｾｦｩｩＧｬ＼ｬ＠ iii" ｾ＠ Gll\iil( : 
(31) ｾ＠ q@ifil w ｾ＠ ? ｾ＠

ｾｬｦｦｕｔ＠ 'fliT ｾ＠ ? 

• 

01) &1Sl1 I Rft <fm 11!.11 { Pfl '1 u(1 'II ':J> 1f 3f<R <II <11 ｜Ｈｾ＠ Cf211" 
ｾ＠ _'1>1 RIC( f'i; 31 q I 'i q I ij 1 it ｾ＠ 1 q';) "tf11 ifi I w 
M ﾷｾＭｾ＠

10 
0f) ''H'H I ｾｬ＠ '@< W ｾ＠ ? ｾＧＢｉ＠ ifi I 'l lffifi (O I <R't f'l;<rr "WIT 

ｾ＠ ? ＢｆＧｉＧｬｬｾ＠ '@< of;. ｾ＠ ＨＧ｛ｾ＠ "if>T quf'"l" 'l>il\iil( I 

10 
0") 15 rriL 314f11'sc "if>T '"i'i:'"ll 'l('P 300 mL BOD '31Sl11'1'"1 

ii1tCI<1 1f fii<11111 1P1T ｾ＠ I (!1,'fCI" <i'ffi "if>T ｾ＠
D.O. 7·8 mg!L 'Qff 5 ｾ＠ of; qQiliCI D.O. 1·7 mg/L 
211" I '31 'j, ifi I {) ｾ＠ 'Qff affii11 D. 0. ofl ;;jl 't Cl Cl "'b'f' I ;[) 
<i'ffi ''fiT i'fii"1QI: 8·1 (1211" 6·9 ｾＧｉ＠ -;;r('T ｾＭｩｦ＠ "if>T 
5cf<:"1" "if>T B.O.D. w ｾ＠ ? 10 

(11) d cl{'[ I 'l 1fl1f W i?Rt ｾ＠ ? ｾ＠ "it \('"I ii'il ＳＱＱＧＱｾＧＱｩｦｩ＼ＱＱ＠
'fliT· M ｾ＠ ? 1fr:rc: a211" ｾ｣Ｚ＠ J cl{'[ l'l'l11f 'fiT ｾｩｦｬｱﾭ
lt 'T-"'f NlfllJTI <N ｾ＠ ｾｃＡ＠ I ｾ＠ I 1 0 

(') ｾ＠ Ｙｾ｟ＱＰＱ＠ <fm "'C1<'li:J> of; 3!TUR 'R ＧＳｾＱﾧＨＰＱ＠ ｾ＠
ｾ＠ ﾷｾＮ＠ ｾﾷ＠ 1Jff '");il'li:J>' ｾｾｾＨＩＧ＠ if itG <N ｾ＠
ｩｩＧｩｬｾｬＨｬ＠

10 
(31) (i) Ji;lt;(DI 

q';) 1\ii l( I 

15 
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(ii) What path trajectory the settling particles 
follow in circular and rectangular settling 
tanks ? 2 

(iii) Given the following data. below, design a 
circular sedimentation tank with launders and 
find out : 

(i) The diameter of the settling tank. 

(ii) Total depth of the settling tank with 
free board including the depth of the 
hopper portion. 

Total township area 20 ha 

%age areas for roads, public 

utilities, and open spaces I 0%, 15%, 15% 

Floor to space ratio 1·5 

Floor area required for 

each person 

Water losses accounts for 

Working hours for plant 

Surface loading rate 

Detention time 

Slope for floor slab 

10m2 

4% 

23 hrs. 

1·25 m3/hr/m2 

2·5 hrs 

I in 12 

Incoming velocity of flow 0·6 m/sec. 

Check the design with weir loading 
calculations. Assume water supply rate as 
135 lpcd. Give a neat sketch of final designed 
circular tank showing all design parameters. 

16 

16 
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( ii) ｾ＠ ｾ＠ 31111 \i I ifi I( ｩｾ＠ lf f.1o1 <; '"1 'fi1liT <f> 
ＧＱｾ＠ em 'fl:fT m ｾ＠ ? 2 

(iii) ｾ＠ ｾ＠ ｾ＠ 3liifiil" 'lit fH?I'1\il ｾ＠ ｾ＠ ｾ＠
f.1 q <; '"1 ' i'tit f;j {! ｾﾷ＠ '!W '1l('f tit' 'liT ｾ＠

<tl R>l C!O crqr m '1>1 R>l QO : 

( i) f.1o1 <; '"1 i'!it 'liT Clffil' I 

(ii) f.1 ｾｉ＼［＠ '"1 i'!it 'lit Wfi\1 J It: (I { fiil {! ｾﾷ＠ >1\j· 
<fri <F:rT tfftR 'lit IIi' '(I { {! ｾＱＱ＠ f?l \i ill 

ｾ＠ Qli'fl !?l?l'h\'1 20 ha 

w;<N, "R ｾ＠ <f2lT ｾ＠

mf N <film: ｑｫｬｾｬ｜ｩ＠ ｾ＠ 10%, 15%<f2ITI5% 
g;vf 'liT !?\?I 'h\'1 3R'ffif I· 5 

ｾ＠

9cilifi c£1l'ta <f> fffi; ＳｬｬｾｾｬＱｩｦｩ＠

"Pl1f >?1 ?I lfl('j 

"!('[ mf.1 ｾ＠ 111 '"1 ct ｾ＠

ｾ＠ 'lit 'ifiTlf-'filit 3lCifu 
.T'O "fll'TT. G\ 

<'i ifi I ｾ＠ 3lCifu 
"Pl1f 00 'R 'lit 9 ｾ｡＠ 1\i I 

2 10. m 

4% 

2:l hrs. 

1·25 m 3/hr/m2 

2·5 hrs 

I : 12 

3idllflil m 'inr 0·6 m/sec. 
ｾ＠ ｾ＠ f<'t<IT "fll'TT II a l'"llaTI ｾ＠ oiR 9i'\fiil C( I 
ifi<"Y'"ll '!>lR>iC( fiF "ffi m G\ 135 lpcd ｾ＠ 1 
ri ｾ＠ 91ilctT ｾ＠ ｾ｜ＹＱ｣ｴ＠ ｾ＠ ｾ＠ i<tt 
'liT m- 61 ＧＢＱＱＧＡ＼ｾ＠ 1 16 
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(b) (i) What do you understand by multipurpose 
reservoir ? Describe in brief various 
investigations required for reservoir planning. 

10 . (ii) What is reservoir sedimentation ? Discuss 
various methods used for control of silting 
of reservoir. I 0 

(c) (i) Explain with the help of a neat sketch the 
hydrological cycle indicating its various 
phases. 10 

(ii) Discuss different forms of precipitation. How 
measurement of precipitation is done ? I 0 

7. (a) (i) What are the factors that influence the flow 
of sewage in sewers ? Define 'Time of 
Concentration' for storm water drains and 
explain its significance. 5 

(ii) A vitrified clay sewer is to carry a discharge 
of 1000 l.p.s. When flowing half full, it is 
laid at a gradient of 0·0032. The manning 
coefficient of the sewer is same as that of a 
triangular notch with unit depth and having 
a slope of I in 2. The velocity in the notch 
is obtained as 0·804 rn/s with a gradient of 
I in 400. Determine the velocity of flow 
and diameter of sewer. 15 

18 
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co.r5 Ci) ＼ｾｾ＾｡ｾｾｮｬｪ＠ ＧＪＢｬｾｬｬｬ＠ -?t m 'FIT MiRd. ｾ＠ ? 
ＧＪＱＱｾＱﾣＱ＠ 41"1'"1 1 <T;. fffi; ｾｾ＠ if ＼ｾｾｬ＼ｭＧｬｩ＠ ｾＭ. 
tFt * iji {'n tit<lt ｾ＠ ? 10 

(ii) · ｾ＠ f.1o1 ｾ＠ 'i 'FIT litfT i ? ｾｧ＠ if m<:: "I '"11'1 
'liT f.1481ct ro <Ft ｾ＠ ｾ＠ <Ft clji\.Oljl 

10 

(ii) Ｓｬ＼ｦｾ＠ <i'; ｾ＠ ｦＢＧﾥｾｬ＠ <Fl cl11l_Oljl 'lilfGICJ> I 
Ｓｬ＼ｦｾ＠ q;r '11 q 'i ;f;i't fif;m "'TctT i ? 10 

7. ( "') (i) '1 <1 'li 'lffi if '1 <1 'li "\<'1" <T; m 'liT >r'11 f4 ct 
m <rrR .. 'lil{"h 'liT,- Ｎｾ＠ ? ｾ＠ ｾ＠ ｦＮＱＧｦｩｬｾ＠
<i'; fffi( Ｂｾ＠ j ｾ＠ o I 3Ti1'fu" 'JiT '1ft'11 ｾ＠ ct 'f>l fGIQ; <1211" 
ＧＳｾ＼ｦ＾＠ '1$ci1 'liT ｾ＠ Ｇｦ＾ｬｾｬＡ＾＠ I 5 

(ii) 'CJ>"P "PIR1ct ＧＯＺｾＧｦｩｬ＠ '1C1'fi '1(1 'liT 1000 Lp.s. 
ｾ＠ 'l @CI "fi {Oi I i I '¥f <w· ·3TTUT .ro m 'M 
lJl'\ i <fir I<Mi'1 0·0032 <Fj- ｾＧｬｄｉｃｉｉ＠ tf{ 3Tlf11R:CI 
fif;m 1fliT i I '1C1'fi ''1(1 q;r 'i'tf.rlf ｾｄｩｩＢｦｩ＠ t!;'F 
"G1-:J)<ill'l;l{ ｾ＠ <i'; "l{liH i ｦｇｉｾＧｦ＾ｬ＠ Q;'fii'fi 
ｬｬｾｻｬｾ＠ G21T ｾＧｬｄｉｃｉｉ＠ 1 : 2 i I m if mtct" ｾ＠
0·804 m!s "l<tfil> 9'1U1(11 1 : 400 i I '1C1"fi 
'1(1 q;r Cl:fffi <'f21T m it1f ｾ＠ ｾ＠ ｾ＠ CJ> 1 

15 
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(b) (i) Explain the terms duty and delta. Derive a 
relationship between· the two. 10 

(ii) A soil has field capacity of 23% and wilting 
coefficient of 10%. If the root zone depth is 
65 em, determine the storage capacity of soil. 
Irrigation water is applied when moisture 
content falls to I 0%. If water application 
efficiency is 70%, determine the water depth 
required to be applied in the field. The dry 
unit weight of soil is 1·5 gm/cm3

. 10 
(c) (i) What is unit hydrograph ? Explain various 

propositions of the unit hydro graph. 10 

(ii) Explain various steps adopted to derive a 
unit hydrograph from an observed flood 
hydro graph. I 0 

8. (a) (i) Differentiate betweim Garbage and Rubbish. 

6 
(ii) What are the-advantages and disadvantages 

of sanitary landfills ? 7 
(iii) Define. Municipal solid waste. List out the 

good practices that should be followed for 
an efficient management of MSW. 7 

(b) (i) What do you understand by term river 
training ? What are the works that come 
under this category ? 10 

20 
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• 

(<f) (i) ·'f<IT. ＢｾｩｴＢ＠ Cf"TT "$ <'"c I " ·ijiT fCI1SC "1>1 fGt l!;, ｾ＠
ｾ＠ ｾ＠ 'lUI" tf"1'!< qiT c!J>,Y·'i iJ()fGtq: I 10 

( ii) fii;#T ｾ＠ .<Ft ｾ＠ u 1 fh11 23% cre:rr >=<11f.1 
ｾｵｬｩ＼ｴ＾＠ 10%W ｉﾷｾ＠ WJ ｾ＠ 'liHI{ 65 em tit, 
(!Of ｾ＠ <FJ ｾＳＱ＠ (O I m ﾷｾ＠ <flfGt l!> I ｾ＠ "fl:lT 
<Ft 111m 1 0% ｾ＠ fin: ｾ＠ w (!Of f{i '11 { <Ft 
ｾ＠ WI ｾ＠ '"'" ｾｾｧｦｦｩｬ＠ "GmrT 70% tit, (!Of 

ｾ＠ if 311 <H '1 if> "f('f ｾ＠ ｾ＠ 4\ "' 'i <FJ II i! (I { 'fl:!T 
i ? ｾ＠ 'liT 11JiF l!;<t><t> 'lffi: 1·5 gm/cm3 W I 

10 • 
(") (i) l!;<t><t> "1<11fl\.9 ·fil;it ｾ＠ i' ? C!fli<t> "1<118\.Cl <f; 
ｾ＠ 9@«(. 'liT fCI1SC <t>'lfGtq: I 10 

' 

(ii) ｾ＠ ｾ＠ <rrq; "1<118\.9 ｾ＠ l!;<t><t> "1<118(9 mc<f 
m <f; ｾ＠ ｾ＠ i1{UTI '!iT fCI1SC ＼ｦｬｾｱＺ＠ I 

10 

8. (31) (i) <t>i1 (I Cfe:rr ｾ＠ <fi iR qiT fCI1SC <t>'lfGtq: I 6 

(ii) fqv§C\1 ｾＭｾ＠ <f; i'fN "ct""Tf i!lf.1!4J 9iT 
'fUf'i" '!>

0
lfZitl!; I 7 

(iii) 9J'1fBY<1 <mr 31YIVI 0c <FJ ｾ＠ ｾ､ｬ｜｜ｾ＠ I 
MSW (9>f.1fBq<1 im 31YIVI'c) <f; "G!ff 1l<i!l'l 
ｾ＠ 1:('fi ｾ＠ Y ;g:f{pJl' <FJ W'fi ｾ＠ 'i ｉｾｾ＠ I 7 

(<r) (i) Ｇｾ＠ ｦＮＱＧＱﾷｾｵｬＧ＠ 'R ｾ＠ 3iT'1 'fl:!T <i'liRd i' ? W 
ｾ＠ if arR q-r('f f.1 '1 fu I 9illf 'fl:!T i' ? 

10 
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(ii) Draw a sketch of a guide bank. Give its design features.,, 
10 (c) (i) What.is radioactive pollution ? How is radio-active waste disposed ? 10 .(ii) Discuss the need .of Environmental Impact Assessment study. How do thermal power plants affect the environment ? 10 
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(ii) <:(<P' f.101<Ji <tv: Ｇｦｩｔｾ＠ ＢＧＧｬｬｾ＠ I ｾ＠ ｾ＠
ｾｾ＠ eFT ｏＧＡｃｬｬｾ＠ I 10 

(<r) (i) ＱＺＱＤｬｔｉｾ＠ ｾｾＱＰＱ＠ <1m ﾷﾧｒｷｾ＠ ?' 1:!$.nu>ff 3Jqffllccl 
'fiT f.1 f%ti 11 o I ｾ＠ f<\;l:rr "'TccT ｾ＠ ? 10 

(ii) qqlg ｻｏｾ｛ｪ＠ m f.'r!lkur 3lW!'l 9iT '1m 3li<N!i<Ji(il 
ｾＧ＠ c@.O!JI <Af';Jo; I C!T'f Qlfffi ｾ＠ qqfq {01 'R 
'1m 'I'I1fCT :S I (1 d ｾ＠ ? 1 0 
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Serial No. ｛ＧＭＭＭＭＭＭｾ｝＠ l C-DTN-L-DFD] 

Rt fch1 'fi"""''l f.:l £1 {I 
＾ｲＮｒＧＭｾＭＱＱ＠

( ｾｵｦｦｱ［＠ : 300) 

9,4 <t> m ｾ＠ 3ih: 3li'rvft <fr;it it "WJT ｾ＠ ' 
1J1Pir <ii ;m< ｾ＠ Tf7VTJf it fi'tit CifT"t rnfiJQ, 
Rm <t> 1 a '"fk'l 3Tl'Tiii :iffl-Tff it frl;1:rr w ｾ＠
3iJ?: W 'fTWT 'fir ｾ＠ Jnh'l ;m7 ]Riifi <i: 
Tff- '!"" rrr 3/fir;rr PI fifoc t'I'1Pr rrr frl;1:rr UfFIT 
i'/7/ilt; 1 :iffl-Tff rrr Jt'i'Mfi!td 'fTm <i: 31fr!ftifd 
3RT fihft 'fTm it fi'tit "IT<; ;m-r rrr <irt ai'f> 
'f!ff fi'ifriJ I 
m <i<&JI 1 3ih: 5 3/PI 2114' ｾ＠ 1 <miT 1J1Pif it 
it w4 <t> l!fTT.5 it 'fi71- it- 'ti71 tfn m :3 'l <t> i 
fihfr iftor 1J1Pif ;ji ;m< 4it:!i Q, I 
9,4 <t> m <ii ffrri: f.14d ai'f> m <ii 3Rf it 
ｾＢｉｔ＼［ｾＯ＠

＼Ｈｩｦ＾､ＯｾＱﾷｾＷ＼ＧＯ｣ｩｦＯ＠ 9i'/ff:Jd 3T2if it 9:Jifd ｾ＠ .,.,. d'f> 

JRmT '7 'FlfT W it I 
llfct '!'}i ｾ＠ 3/ qq{'{! !Trffrr if, m- Jfild 'fT'l" 
m ｾ＠ 'f>( cif/?u/Q, 3th- J((it>J Affoc <tf/?u/Q, I 
u® ＳＯＯｱｾｉｊ＼ｴ＾＠ it a-m-swifi it m <r'mfi:, 

Note : English version of the Instructions is printed on the 
front cover of this question paper. 
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