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Q.1 =0} 25 carcy one mark each.

01

Q2

Q.3

04

0.5

[A] is a square matrix which is neither symmetric nor skew-symmetric and [A]" is ite Lranspose.
The sum and differcnce of these matrices are defined as [5] = [A] + [A]" and [D] = [A] = [A]".
respectively. Which of the following statements is TRUE?

(A) Both [5] and (D] are symmetric

(B) Both [S] and [ are skew-syimmetric
(C)[5] 15 skew-symnetric and [ 15 symmetric
(D) [5] is symmetric and [D] is skew-symmetric

The square roct of 4 number ¥ is to be obtained by applying the Newtan Raphson iterations 1o the
equation x° — N = If i depotes the iteration index, the comect iterative scheme will e

1 N [ 5 N
(A) X, =— Jf."_\l B) x, == x5 +—=
: 2[ x g E[II I._]
I N? 1 N
{C) Ay =E(Xr + TJ {D} X = E{Ij —";I-

There are two containers, with one containing 4 Red and 3 Green balls and the other containing
3 Blue and 4 Green balls. One ball is drawn at random from each container. The prohability that
cae of the balls is Red and the other 15 Blue will be

(A 17 {B] 9440 {C) 12749 (¥ 37

For the fillet weld of size 5" shown in the adjoimng
figure the elfective throat thickness is

it s

..-.. '!”
e sﬁ. Filler weld

(A} 061 5 (B (L5 5 0705 (D 0,75

A 16 mm thick plate measuring 650 mm » 420 mm 15 used as a base plate for an ISHB 300 column
subjected (o a factored axial compressive Toad of 2000 kN, As per 15 456-2000, the minimam grade
of cancrete that should be used below the base plate for safely carrying the load iz

{AYMIS (B} M20 () M (D) M40

i}
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Q.6 Consider a reinforcing bar embedded in concrele. In a marine environment this bar undergoes
uniform corrosion, which leads to the deposition of corresion products on its surface and an
increase in the apparent volume of the bar. This subjects the surrounding concrete 1o expansive
pressure, As a resull, comrosion induced cracks appear at the surface of concrete, Which of the
following statements 1= TRUE?

(A) Corrosion causes circumferential tensile stresses in concrete and the cracks will be paralkel 1o
the cormoded reinforcing bar.

(B) Corrosion causes radial tensile stresses in concrete and the cracks will be parallel to the
corroded reinforcing bar.

(C) Corrosion canses circumferential tensile stresses in concrete and the cracks will be
perpendicular 1o the direction of the corroded reinforcing bar,

(D) Corrosion causes radial tensile stresses in concrete and the cracks will be perpendicular to the
direction of the cormoded reinforcing bar,

Q.7 The sesulis for sicve an.a];n.-i.ﬁ carmied out for three tvpes
of sand, P, O and R, are given in the adjoming Fguna- Ifihe o
fineness modulus values of the three sands are given as -3
FMg, FM and FMy, it can be stated that g ]

1]

&

=

2

&

Sieve size

(A) FMy = JFM < FM (B) FMy = 0.5 (FMp + FMy)
{C) FMp> FMg= FiMg () Fvip = FMlg = FMig

.8 The cross-section of a thermo-mechanically weated (TMT) reinforcing bar has

{A) soft ferrite-pearlite throughout.

{B) hard manensite throughout.

{C) a soft ferrite-pearlite core with a hard manensitic rim.
(T2 a hard martensitic core with a soft pearlite-hainitic rim.

Q9  Consider a simply supported beam  LITJJIRIIIRIIIILERRRLIUTTETTETETiT
with @ uniformly disinbuted  load
having a neutral axis (NA) as shown, =- ---~--------------.K -------------- = =MA
For points P {on the neutral axis) and a
(] (ai the bottom of the heam) the state / \
of stress 15 best represemted by which ) L 0 F L
of the following pairs? k .Jl. ,

|
(A) — 8} I
[ o A
——
() —_— () e
el — g 5.0t B |
A— ——
CE 0




2

LR

Q.10

Q.11

Q.13

Q.14

Q.15

Q.16

For a satwrated sand depaosit, the void ratio and the specific gravity of solids are (.70 and 2.67, )
respectively, The eritical {upward ) hydraulic gradient for the deposit would be

{A) D534 (B 0.98 (Cy1.02 Dy 187

Likelihood of general shear failure for an isclated footing in sand decreases with

{A) decreasing fooding depth

(B decreasing inmter-granular packing of the sand
{7 increasing (ooting width

(D} decreasing soil grain compressibility

For o sample of dry, cobesionless soil with friction angle, ¢ the failure plane will be inclined to the

rmajor principal plane by an angle egual 1o

(A) @ () 45° (Cr45° —o/f 2 (D) 45"+ @/ 2

Two  peometrically  identical  isolated Unifarm pressure Unifarm pressure

footings, X (linear elastic) and ¥ (rigid), are = v A |.

loaded identically {shown alangside). The MHELM - —

s0il reactions will i Sl Bl HnaaE - -
oelaslic sail elastic soil

(A} be uniformly distributed for ¥ but not for X (B) be uniformiy distributed for X bt not for ¥
() be uniformly distributed for both X and ¥ (D) not he uniformly distributed for hoth X and ¥

A soil s composed of solid spherical grains of identical specific gravity and diameter between
0075 mm and 00073 mm. I the terminal velocity of the largest particle falling through water
without flocculation is (L5 mmds, that for the smallest parmicle would be

(A) 0L005 mmfs (B) 0.05 mms {C) 5 mm's (D) 50 mm/'s

A watershed got transformed from raral to wban over a period of time, The effect of wbanization
on starm runoff hydrograph from the watershed is 1o

(A} decrease the volume of runoff {B} increase the time o peak discharge
() decrease the Hme base {D3) decrease the peak discharge

For a given discharge, the critical flow depth in an open channel depends on

{A) channel geometry only

{B) channel geometry and bed slope

{C1 channel geometry, bed slope and roughmess

{1} channgl geometry, bed slope, roughness and Reynolds number

For a body completely submerged in o fluid, the centre of gravity (G and centre of Buoyancy (O)
are kmovwn, The hody is considered to be in stable equilibrium if

(A O does not eoineide with the centre of mass of the displaced fluid
(B G coincides with the centre of mass of the displaced fluid

{71 €0 lies below G

(L3 O lies above G

CE
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Q.19

0.20

Q.21

Q.22

Q.23

Q.24

Q.25

The flow in 4 horizontal, frictionless rectangular nﬁéﬁiﬂﬁci is supercriticul. A smooth hump is
built on the channel ocs. As the height of hump is increased, choked condition is attained. With
further increase in the height of the hump, the water surface will

[A] rise at a section upstream of the hump (B} drop at a section upstream of the hump
(Cdrop at the hump (D) rise at the hump

Consider the following unit processes commonly used in water reatment; rapid mixing (RM),
flocculation (F). primary sedimentation (PS), secondary sedimentation (38), chlorination {C) and
rapid sand filtration (RSF). The order of these unit processes (first to last) in a conventional water
treatment plant is

(A} PSS REFS FaRM =585 0 (B) PS3F—2RM—RSF=55—=C
(C}P5—2F—=3 35— RSF—RM (M PERM—=F—=585—=RSF-»C

Anagrobically treated effluent has MPN of total coliform as 10°/ 100 ml. Afier chlorination, the
MPN value declines to 10°/ 100 ml. The percent removal (%) and log removal {log R of total
coliform MPN is

(A) RR=0990 logR=4 (B} %R =9900; log R =2
(C) FR=9900 log R =4 (D) RR =9990; logR=2

Consider four commen air pollutants found in urban environments. NO, S(h, Soat and Oy Among
these which one is the secondary air pollutan(?

[A) O, (B} NO (C) 50, (¥ Soo

The probability that & number of vehicles arrive (i.e. cross a predefined line) in time ¢ is given as
(A1) ™ [k, where A is the average vehicle armival rate. What is the probability that the time
headway is greater than o equal o time 7,7

[A) Re™ (B) he™ [y ™ (D) e™

A vehicle negotiates a transition curve with uniform speed v. 17 the radius of the horizonial curve
and the allowable jerk are & and J, respectively, the minimum length of the ransition curve is

(A) R'f(vi) iB) S Ry) (© v'RIJ (D) v R1)

In Marshall testing of bituminous mixes, as the hitumen content increases the faw value

{A) remains constant {B} decreases first and then increases
(C) increases monotonically {13} increases first and then decreases

Curvature correction to a staff reading in a differential leveling survey is

(A} always sublrctive (B} alwuys zero
(C) always additive {13 dependent on latituds

b lr ]
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0. 26 to (). 55 carry two marks each.

.26 For an analytic Tunction, f{x+ ) =ulx, ¥i+ivix v}, n is given by w=3x"-3y". The

Q.27

Q.28

Q.29

.30

.31

expression for v, considering & to be & constant is

(A) 3 — 3" + K (B} fx — Gy + K (C) by —fx + K (D) bxy+ K

What thould be the value of A such thut the function defined below is continuous at x = w27

—";f"“ if x # /2
fty={ 5=x
1 ifx:‘.r[,f!
(A)0 (B) 2n () 1 (D) 2

L]
- X
What is the value of the definite .mcgml.j dy ?
. Jz+da—x

(A0 (B a2 (C)a (D) 2a

If & and b are two arbitrary vectors with magnitudes a and b, respectively, |E # bl will be equal to

(A)at’—(3-b) (B ab-i-b ©a’b?+(3-b] (D) ab+d-b
The salution of the differential equation %a-l:r,withmemndi:inn thaty=latx=l,1i8
x
2 x % 1 2 x % ol
A y=——t T Bl y=—+— ) p==+= D) p=—t—
Wy=gaty Bty i L T
The value of W that resulis in the collapse of the beam shown in Fixed W

the adjoining figure and having a plastic moment capacity of -
M, is ]

(A) (40210 M, (B) (3100 M, (C) (721 M, (D) (1321 M,

CE
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.32 For the cantilever bracket, PORS, loaded as shown in the adjoining

Tigure (PO = RS = L, and. QR = 2L}, which of the following statements
is FALSE?

(A} The portion RS has a constant twisting moment with a value of 2WL.

(B) The portion (R has a varying twisting moment with a maximum value of WL.
() The portion PG} has a varying bending moment with a maximum value of WL,
(D) The portion PO has no twisting moment,

(2.33  Consider a bar of diameter ‘0" embedded in a large

concrete block as shown in the adjoining figure,

with a pull out force P being applied. Let o, and o,

be the bond strength (between the bar and concrete)

and the tensile strength of the bar, respectively. If

the bock is held in position and it is assumed that

the matenal of the block doss nodt fail, which of the

following options rcpresents the maximum vilus

of P?

(A) Maximam of [%D”aﬁJ and (wDLo,)  (B) Maximum of (I} D‘nr,,) and (wDLa,)

(C) Minimurm of [;.{J’-:r,,] and (xDLo,) (D) Minimum of [% Df.:r,,] and (7DLo,)

Q.34 Consider two RCC beams, P und Q, each having the section 400 mm » 750 mm (effective depth,

d = 750 mm) made with concrete having a T, = 2.1 N/mm”. For the reinforcement provided and

the grade of concrete used, it may be assumed that the T, = 0,75 Nimm’. The design shear in beam

P is 400 kN and in bearn () 15 750 kM. Considening the provisions of IS 456 - 2000, which of the

following statements is TRUE?

(A) Shear reinforcement should be designed for 175 kN for beam P and the section for beam
should be revised.

(B) Nominal shear reinforcement is vequired for beam P and the shear reinforcement should be
designed for 120 kN for beam ().

(C) Shear reinforcement should be designed for 175 kN for beam P and the shear reinforcement
should be designed for 525 kN for beam ().

(D} The sections for both beams P and Q) need to be revised.

CE W
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035

0.36

Q37

The adjoimng figure shows o schematic
representation of a steel plaie girder 1o be
used a5 a simply supporied beam with a
For  stiffeners,
{runnming along the beam axis) and RS
(running  between the top and  bollom
fManges) which of the following pairs of

concentrated

lnad.

statements will be TRUE?

| L

(A) (i} RS should be provided under the concentrated load only.
{ii1 PO should be placed in the tension side of the flunge.

(B} (i1 RS helps to prevent local buckling of the weh,

(i} PO should be placed in the compression side of the flange.
{C) (i) RS should be provided a1 supports.

{ii) PO} should be placed along the newtral axis,

(D) (1) BS should be provided away from points of action of concentrated loads.
{11} PO} should be provided on the compression side of the flange.

A singly under-reamed, 8-m long, RCC pile (shown in the adjoining figure) 1
weighing 20kN with 350 mm shafi diameter and 750 mm under-ream
diameter is installed within siiff, saturated silty clay (undrained shear strength
is 30 kP'a, adhesion factor is 0.3, and the applicable bearing capacity factor
is 0} to coumteract the impact of soil swelling on a structure consiructed
above, Neglecting suction and the contribution of the under-ream 10 the
adhesive shafi capacity, what would be the estimated ultimate tensile capacity

{rounded off o the nearest integer value of kN of the pile?

(A) 132 kN

Identical surcharges are placed at ground surface ol
sies X and F, with soil conditions shown alongside
and water table ot ground surface, The silty clay
layers at X and ¥are wentical. The thin sand layer at

(B} 156 kN

{0 287 kN

Wader
Table ¥

11

¥ is continuous and free-draining with a very large |

discharge capacity. If primary consolidation at X is
estimated o complete in 36 months, what would be
the corresponding time Tor completion of primary

consolidation at ¥7

{A) 2,25 months

(B} 4.5 months

Isetraplc |
saturated |

sty clay ||

Badrock 705

(73 9 months

cE

b &

(|1 m ¥

=

(D) 301 kN

Uniform
SUrehange

Ground
< sinfmce ™

Bmf ||

(D 36 months

Isatiopic

| saturated
 siity clay

-
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Q.38

Q.39

.40

Q41

.42

A field vane shear testing instrument (shown alongside) was m
inserted completely into a deposit of soft, saraned silty clay with Ui
ihe vane rod vertical such that the tp of the blades were 500 mm

below the ground surface. Upon application of a rapidly increasing '\'ﬂrw
torque about the vane tod, the soil was found to fuil when the red
torgue reached 4.6 Nm. Assuming mobilization of undrained shear vane

strength on afl failure surfaces to be uniform and the resistance Bilte e
mobilized on the surface of the vane rod to be negligible, what Veunirod
would be the peak undrained shear strength (rounded off 1o the 1
nearest integer value of kPa) of the soil?
100
i
'
| Eeation |

s

“Emm
{A) 5 KPu (B) 10 kPa (C) 15 kPa {1 20 kPa

A single pipe of length 1500 m and dismeter 60 cm connects two reservoirs having a difference of
20 m in their water levels, The pipe is to b2 replaced by twao pipes of the same length and equal
diameter o to convey 25% mare discharge under the same head loss, If the friction factor is

assumed to be the same for all the pipes, the value of  is approximacely equal to which of the
fallowing options?

{A)3]5cm {B) 400 cm (Cr45.0cm (D 300 cm

A spillway discharges flood flow at a raie of 9 m'fs per metre width. I the depth of flow on the
horizontal apron 41 the toe of the spillway is 46 cm, the il water depth needed to fomm & hydraulic
Jump is approximately given by which of the following options !

{A)2.54 m (B)4.90m (Ch) 577 m (D) 6.23m

In an aguifer extending over 150 hectare, the water table was 20 m below ground level, Over a
period of time the water table dropped to 23 m below the ground level. IT the porosity of aguifer is
0,40 and the specific retention is 10,15, what is the change in ground water storage of the aguifer?

(A1 67.5 ha-m (B) 112.5 ha-m {C) 1800 ha-m (D) 45000 ha-m

Total suspended particulate matter (TSP) concenteation in ambient air is 10 be measured using a
high volume sampler. The filter used for this purpose had an initial dry weight of 9.787 g, The
filter was mounted in the sampler and the initial air flow mate through the filter was set at
1.5 m'fmin. Sampling continued for 24 hours, The airflow after 22 hours was messured 1o be
1.4 m'fmin. The dry weight of the filler paper after 24 bour sampling was 10.283 5. Assuming 2
linear decline in the air flow rate during sampling. what is the 24 hour average TSP concentration in
the ambient air?

(A) 59.2 pgfm’ (B 1186 pug/m’ {C) 2375 ug/m’ (D} 5744 pgim’

0
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Q43 Chlorine gas (8 mg/L as Cly) was added o a drinking water sample. If the free chlorine residual
and pH was measured to be 2 mg/L (as Cly) and 7.5, respectively, whai is the concentration of
residual OCL ions in the water? Assume that the chlorine gas added to the water is completely
converted to HOO! and OCE, Atomic Weight of C1: 35.5
Given: OCI™ + H* ﬁHDCI K=10"

(A) 1408 » 107 males/L (B) 2,817 = 107 moles/L
(01 5.634 x 107 moles/L (D) 1.127 % 10* moles/L

Q44 If the jam derity is given as & and the free fow speed is given as u, the maximum Mo for a linear

traffic speed-density model is given by which of the following options?
1 1 3 2
{A) :k}_xur (B) Ek‘ ®u, {C) ;kJ LA m Ek"x"’

Q.45 Ifwis the imitial speed of a vehicle, g is the gravitational acceleration,  is the upward longitudinal
slope of the road and f. is the coefficient of rolling friction during braking, the braking distance
{measured horizontally) for the vehicle to stop is

v v v Ve o,
Y = (B) ——— M o D) —
z(G+ 1) 2e(G+ 1) (G+1,) (G+g)
Q46 The cumulative arrival and deparure curve 40 - : -
of one cycle of an approach lane of a ! | : i
signalized intersection is shown in the ¥ ! ' ! |
adjoining figure. The cycle time is 50 sand the £ ; S
effective red time is 30 5 and the effective gﬁ il TR B v M i
green lime is 200s. What is the average delay? "E i | ki i
=4 | Y :
£ I R S L . S -
E - ! i 1
= i ; |
Z i | i
37 : : ) :
O A\
o i ! E Cumidative |
H | | Diepurture |
o ¥ i sl
L] ] 0 3n 4 L]
Time (3)
(A)15s (B) 25 5 (C) 35s (1) 455
CE 10420
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21
247  The chservations from a closed loop traverse around an ohstacle are

Segment | Observation | Length (im) | Azimuth (clockwise
from station from magnetic north)
P P Missing 33.7500°
als ] 300,000 B6.3847°
RS R 354.524 169.3819°
5T £ 4300000 243.9003°
mw T 268,000 317.5000"

What is the value of the misging measurement {rounded off 1o the nearest 10 mm)?
(A 396,86 m (B) 396,79 m (C) 396.08 m {1 396.94 m

Common Data Questions
Common Data for Questions 4% and 49:

A sand layer found at sea floor under 20 m water depth is characterized with relative density = 40 &,
miximum void ratio = L0, minimum veid ratio = 0.5, and specific gravity of soil salids = 2,67, Assume
the specific gravity of sea water to be 1.03 and the unit weight of fresh water to be 9.8] kN/nt',

048 What would be the effective stress {rounded off (o the nearest imeger value of kPa) at 30 m depth
into the sand fayver?

(4} 77 kPa (B) 273 kPa (L) 268 kPa (¥ 281 kPa

Q.49 What would be the change in the effective stress (rounded off to the nearest integer value of kPa) at
30 m depth into the sand layver if the sea water lavel permanently rises by 2 m?

{A) 19 kPa {B) 0 kPa {C) 21 kPa (D22 kPa

Common Data for Questions 50 and 51;

The ardinates of a 2-h unit hydrograph at 1 hour intervals starting from tme t = 0, are 0, 3, 8, 6, 3, 2 and
0 m’fs. Use trapezaidal rule for numerical integration, if reguired.

Q.50 What is the catchment area represented by the unit hydrograph?
(A) 100 kn? (B} 2.00 km' (€) 7.92 km® (D) £.64 km®

Q51 A siorm of 6.6 cm occurs unifarmly over the catchment in 3 hours. TF ¢-index is eqiial to 2 mm'h
and base flow is 5 m'fs, what is the peak flow due 1o the siorm?

(A)41.0 m's (B} 434 m'fs (C) $3.0 m's (D 562 m'fs

CE P02
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Linked Answer Questions

Statement for Linked Answer Questions 52 Hinge
and 53:

A rigid beam is hinged at one end and supported
on linear elastic springs (both having a stiffness of
“‘E'vat points *1* and “2°, and an inclined load acts
at *2", as shown.

B

© 8 = 5|{TJand5 4[:%] ) 8 = [J;P]mﬂ:%{Q]

Q.53 If the load P equals 100 kN, which of the following options represents forces By and R in the
springs at points ‘1" and *27

(A}R,:Zﬂkﬂandﬂz=-‘lﬂkb{ (B By = 30 kN and By = 50 kN
{C) Ry =30 kN and R; =00 kN (DY R, =40 kN and Ba = B kM

Statement for Linked Answer Questions 54 and 55

The gludge from the acration tank of the activated sludge process (ASP) has solids content (by weight) of
2%. This sludge is pul in a sludge thickener, where sludge volume is reduced 1o half. Assume that the
amount of solids in the supernatant from lhe thickener is neghigible, the specific gravity of sludge solids is
2.2 und the density of water 15 1000 kg! m’.

£.54  What is the density of the sludge removed from the weeration tank?
(A 990 kg’ (B 1000 kpdm' (01 1011 kg/m® (D) 1022 kel

Q.55 What is the solids coment [hy weight) of the thickened studge?
(A} 3.96% (B} 4.00% () A04% (D) 4. 10%

[} o]
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General Aptitude (GA) Questions

Q. 56 -

.56

Q.57

Q.58

Q.59

060

(). 60 carry one mark each.

If Lag (P} = (1/2).og {(Q) = (1/3) Log (R), then which of the following options is TRUE?
(A) P*= O'R? (B)Q'=FR C) @'=RP (D) R =0

Which of the following eptions is the closest in the meaning to the word below:
Inexplicable

(A} Incomprehensible
(B) Indelible

(C) Inexiricable

(D) Infallible

Choose the word from the options given below thar is mast nearly opposite in meaning 1o the given
word:
Amalpamate

[A) merge
(B} split

(C) collect
([¥) separale

Choose the most appropriate word from the options given below 1o complete the following
senlence,

If vou are teying to make a strong Impresslnn on vour asdience, vou cannot do so by being
understated, tentative or

{A) hyperbolic

(B} restrained

() argumentative

(D} indifferent

Choose the most appropriate word({s) from the options given below 1o complete the following

senlefse
I comtemplated Singapore for my vacation but decided against il.

{A) o visit

{B) having to visit
{C) visiting

{13} for a visit

CE
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(). 61 to Q. 65 carry two marks each.

il

Q.62

Q.63

Q.64

Q.65

P, Q. R and & are four types of dangerous microbes recently found in a human habitat, The area of

each circle with its diameter printed in brackets represents the growth of & single microbe surviving

human immunity system within 24 hours of entering the bedy. The danger to human beings varies

g‘r:upuni.mulcly with the oxicity, potency and growth atiributed to a microbe shown in the figure
low:

§ 1000
EE P (50 mm)
2 & a0 m_ - -
]
=
2\- E’ w 'EDD — = T = =
Lo E
EEE il | oe@mm | ]
T () R (30 mm) r"“\s e
85 W = =— Ly ===
=3
E o
02 0.4 08 0.8 1
FPatency

(Probability that microbe wili overcoma human immunily system)

A pharmaceutical company is contemplating the development of a vaccine aganst the most
dungerous microbe. Which microbe should the company target in its first amempt?

(A) P (B1Q {CIR (s
Few school curricula include a unit on how to deal with bereavement and griel, and yei all
students at some point in their lives suffer from losses through death and parting.

Bazed on the above pussage which topic would not be included in a unit on bercavement?

(A hovw 1o write a letter of condolence

(B} what emotional stages are passed through in the healing process

(C} what the leading causes of death are

(D) how 1o give support Lo a grieving fricnd

A comtainer onginally contuing 10 hitres of pure spint. From this container 1 litre of sprit 1s
replaced with 1 litre of water. Subsequently, | litre of the mixiure is again re?laced with | litre of
water and this process 1s repeated one more time. How much spirit is now kefl in the container?

(A)7.58 litras (B 7.84 litres {C) 7 litres (1) 729 litres

A transporter receives the same number of orders each day. Currently, he has some pending orders
(backlog) to bhe shipped. If he uses 7 tucks, then at the end of the 4th day he can clear all the
orders, Altermatively, if he wses anly 3 trucks, then all the orders are cleared at the end of the 10th
day. What is the minimum number of trucks required so that there will be no pending order at the
end of the Sth day?

(Al4 (B15 (Cr o (m 7

The variable cost (V) of munufacturing a product varies according to the equation V= dq. where q
is the quantity produced. The fixed cost {F) of production of same product reduces with q sccording
o the equation F = 1000g. How many wnits should be produced o minimize the tatal cost (V+F)7

(A)5 (B14 ()7 D) &

END OF THE QUESTION PAPER
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