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Note: (a) All questions are compulsory. e:gi‘%;‘:. N

; . Ry %\ 3 %‘;’;9
(b} The candidate is allowed to make suitable numeric assumptions wherevéy veghired
Jor solving problems. a4

(c) Use of a scientific calculator is allowed.

Q. ' Question Marks
No. B
Q1 5
Consider the vectors in R3;
Let W =spanf{v,, v, } be the subspace of R
a) Determine whether vy, and v,are
b) Find a basis for the subspace %
Q2 a) Consider the joint density XandY be 3 5

<

fxr(x, y),=¥0. "
N % {“%, otherwise
Determine the rifa %ﬁ?ﬁ?obability density function fy (x).

b) In a large upiversity network, the probability that a randomly
selected co‘i'%g er is infected is 0.06. A security team randomly
scans 30 compyfers for infections What is the probability that at
leasf2 coimputers are infected?

Q3 | Theres ?*ﬁ“i‘bgg? in milliseconds (ms) of a cloud server handling user | 3 5
reque@éi orjilally distributed with a mean of 120 ms and a standard

s
deyiatiorgf 20 ms.
| J%Determine P(X > 150).
e "SE‘S%) Find the response time that is exceeded by 5% of the requests.
Q{;é smart city monitoring system records traffic density (vehicles per | 2 5
“hyminute) and the corresponding average waiting time (seconds) at a traffic

“signal) for 8 peak-hour observations:

.

Observation 1 12 |3 j4 15 (6 (7 (8
Traffic Density (vehicles/min) [ 20 [ 25|30 40|45} 5055160
Waiting Time (seconds) 25132]135]148)55|60165]72

a) Compute the Karl Pearson’s correlation coefficient between
traffic density and waiting time.
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b) Interpret whether increasing vehicle density significantly affects
the waiting time.

Q5

A mechanical engineer wants to estimate the fuel consuraption of a diesel
engine based on its load (kg). The following experimental data was
recorded:
Load X (kg) 5 |10 |15 |18 {22 |25
Fuel Consumption Y (tit/hr.) | 1.2 (23 3.1 1361421438
a) Fit the best-fit regression line using least square estimation.
b) Estimate the expected fuel consumption when the load on the

engine is 20 kg. Fa

Q6

Solve the following linear programming problem graphically:

Max Z = 8000 x; + 7000 x; £ ‘é‘

s. t.
3x1 + x < 66,
X1 + Xz < 45,
X2 < 4'0,
X1,%; 20 :
(No graph paper will be provided to solve this !
the sheet of answer scr:pt J \4% '
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