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Questions
S
Instructions . ) ) 7
A significant amount of traffic flows from point S to point T in tﬁé\@ﬁ@vv_ay_s‘f;réet network shown below. Points A, B, C, and D are
junctions in the network, and the arrows mark the direction of traffic flow. The fuel cost in rupees for travelling along a street is

indicated by the number adjacent to the arrow represer\ﬂng the street. -
\

AW o

]
Motorists traveling from point S to th T V\}QUId obviously take the route for which the total cost of traveling is the minimum. If two or
more routes have the same least travélaos’t then motorists are indifferent between them. Hence, the traffic gets evenly distributed

~—

among all the least cost~routes

(
The government can(,eqp;_rol the flow of traffic only by levying appropriate toll at each junction. For example, if a motorist takes the
route S-A-T (using jurﬁhbrj“A_glone), then the total cost of travel would be Rs 14 (i.e., Rs 9 + Rs 5) plus the toll charged at junction A.
\ .

.,

Question 1 W

/'f‘)
If the governnieht wants to ensure that all motorists travelling from S to T pay the same amount (fuel costs and toll combined)
regardless f( the route they choose and the street from B to C is under repairs (and hence unusable), then a feasible set of toll
charged (in (upees) atju /dtions A, B, C, and D respectively to achieve this goal is:

\ \
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Explanation: T .

Let the toll charged at junctions A, B, C, and D be a,b,c and d respectlvely Then the/so that equal amount is collected through all route
we have, 9+a+5=2+b+2+a+5=10+d+c=13+d. Then from the optloné‘anqugtlon C satisfies the above equality. hence option C.

\\

Question 2 ‘ ?)

If the government wants to ensure that no traffic flows on the s street from D t,b T, while equal amount of traffic flows through
junctions A and C, then a feasible set of toll charged (in rupees) a“tjunctmif; A, B, C,and D respectively to achieve this goal is:
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Explanation: . ) g
Let the toll charged at junctions A, B; é\and/ be a,b,c and d respectively. Now since we want equal traffic through A and C, total cost
through routes passinjﬂpom A and C should be equal. So we have (9+a+5) + (2+b+2+a+5) = (2+3+b+c+2) + (7+d+1+c+2) . Only option
al

E satisfy the above equality.
LY
N
Question 3 K‘x\

\_\ '-u\\-‘
If the government wants to ensure that all routes from S to T get the same amount of traffic, then a feasible set of toll charged (in

rupees) at jur}c_ﬁ‘ons A, B, C, and D respectively to achieve this goal is:

(l -
A 0,5, 2\&&\_///’
B 05,41 —
C 15,33
D 1,5, 3.2 S
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Explanation: f f/ /- ‘\]
Now the fuel cost along different routes are : '/\\/ \ v
SAT = 14 X T*/
SBAT =9 \J
SBCT =7 &
SDCT =10 -

S
D
SDT =13 E
Now , if we consider option D . Total cost for all routes comes dut to be same which is 15. Hence option D.
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Question 4 \
Q\ N
If the government wants to ensure that the traffic\a\hstievéﬁly distributed along streets from S to A, from S to B, and from S to D,

then a feasible set of toll charged (in rupees) at junctio B, C, and D respectively to achieve this goal is:
3
V 4
A 0541 ( 4
B 0522 ( /
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Explanation: W
Total cost = fgej,.cost + toll

Total cost aldng SAT : 14+tollA
Total cost alang SBAT : 9+tollA+tollB

Total cost along SDT : 13}4 D

Now when op\nQnA.lscES nsidered , total costs come out to be same.
Hence option A is correct.

Question 5

The government wants to devise a toll policy such that the total cost to the commuters per trip is minimized. The policy should also
ensure that not more than 70 per cent of the total traffic passes through junction B/ The cost incurred by the commuter travelling
from point S to point T under this policy will be: /

/ :/ 7'-:- N
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Explanation:
. (\
The costs of the routes are as given below: C \‘ \\
S-B-C-T=7 D \
< \
S-B-A-T=9 k\\\;:::j
3
S-D-C-T=10 \k\
S-D-T=13 W
S-A-T=14 V.

Hence now 100% of the traffic flows throu{g S-B-C-T

Now if we make the cost of traveling throuﬂ hS-B-C- T)s]ame as some other route not going through B, then the traffic will be equally
distributed between these two routes. The\%:t suchj- te is S-D-C-T. The difference in cost = 3. Hence if we levy a toll of Rs.3 at B,
the costs of SBCT and SBAT become 10,12 respectively’and other routes are not affected. So 50% traffic flows through SBCT and 50%

S

flows through SDCT . Hence cost in this policy =100

Instructions ,__:7\\
Directions for the following th 7e/q;eé,ﬁ%§ ‘én:swer the questions based on the pipeline diagram below.

The following sketch shows the pipél{nes c%r}ying material from one location to another. Each location has a demand for material. The
demand at Vaishali is 400, at Jyotis r_ﬁatHéﬁOO, at Panchal is 700, and at Vidisha is 200. Each arrow indicates the direction of material
flow through the pipeline; The flow from Vaishali to Jyotishmati is 300. The quantity of material flow is such that the demands at all

{

these locations are e/x\c‘;ly met. The capacity of each pipeline is 1,000.
NN

Vaishali Jyotishmati Panchal

O O O
@

Avanti \O

Vidisha
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Question 6

The quantity moved from Avanti to Vidisha is /
A 200 Z/\
B 800

Cc 700

D 1,000

Answer: D (\_)
N

Explanation: Mﬁ

We know that quantity between Vaishali and jyo \ma\l

So quantity in avanti-vaishal route should be 700.
Now at jyotishmati the required quantity is %HOO =1 100

But through vaishali only 300 comes, so should come through Vidisha-jyotishmati route.

Now demand at vidisha is 200. So total quantity requwej\ avanti - vidisha route is 800+200=1000. Hence option D.

~ CAT Previous Papers PDF

Question 7

The free capacity available at the A shali pipeline is
A O \

B 100 \

C 200

D 300

© Video Solution

Explanation:
We know that quantity between Vaishali and jyotishmati is 300,

So quantity in avanti-vaishal route should be 400+300=700.
So free capacity is 1000-700=300. Hence option D .

Question 8

A 300
B 200
C 100
D O
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Explanation: -8 f.\
We know that quantity between Vaishali and Jyotlshmatl |S‘~300 §o quantity in avanti-vaishal route should be 700. Now at jyotishmati

the required quantity is 400+700 = 1100.

’)

But through vaishali only 300 comes, so ?96 should come through Vidisha-jyotishmati route.
Now demand at vidisha is 200. So total qda\ptlty requweq» |?1 avanti - vidisha route is 800+200=1000.
Hence, free capacity available = 1000- 10005(1\Hence/o tion D.

Instructions

A new airlines company is plan ngtqsta\rt operations in a country. The company has identified ten different cities which they plan to
connect through their networkto stavt with, The flight duration between any pair of cities will be less than one hour. To start operations,
the company has to decide o L dai /sche

The underlying principle that they a lv\ergmé on is the following:

Any person staying in an% of these 10-cities should be able to make a trip to any other city in the morning and should be able to return

by the evening of the same day.
. "‘\\\‘
Question 9 \ N\
\ \

If the underlying principle is to be satisfied in such a way that the journey between any two cities can be performed using only direct
(non-stop) flights, then the minimum number of direct flights to be scheduled is:
£

F iy

A 45 ((

F )
| \\ji

B 90

C 180

D 135
Answer: C

AN ~
o) / f )

o
Explanation: / / [
e

There are ten cities. We need to find the minimum number of flights reqU| é;eo tra/ej,f/ém‘ahy city to any city. Any two cities can be
selected in 10C2 ways. Now for these two cities, a person will need n*/lnl um 4 ﬂ/ ts."(1xto go from Ato B, 1 to go from B to A.
Similarly, 1 to return to A and 1 to return to B) Thus, minimum numbergf‘r U|rd flights }=)45*4 180.

LI
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Question 10 \ 2 \

Suppose three of the ten cities are to be developed as hubs. A hub is a CIty TZh is connected with every other city by direct flights
each way, both in the morning as well as in the evening. The direct fllgh' which will be scheduled are originating and/or
terminating in one of the hubs. Then the minimum number of directl»‘i\ljghj:s,/that need to be scheduled so that the underlying principle
of the airline to serve all the ten cities is met without visiting more than one hub during one trip is:

& \
A 54 \ N
\ \ p_—
3 *\(
B 120 \\'\_H
\"x]
C 9 &
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Answer: C \\\_//’/
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Explanation: \ |
(| |
[ /i

From each hub, there will be flights fb_i?;qi"{f_'ifé’s. So total total number of flights originating or terminating at each hub = 7*4 = 28. For all
three hubs, it would be 2‘8*3 84

There are three hubs! ‘ntotal Each hub must also be interconnected. The total number of flights between any two hubs will be 4. For
three hubs it will be 12.

Hence, the required number WI|| bé"84 +12 =96.

£/
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