Metallurgical Engineering (MT)

GATE 2026
IIT GUWAHATI

General Aptitude (GA)
Q.1 - Q.5 Carry ONE mark Each

Q1 ‘The team more than 300 runs in 20 overs rains.
However, some players needed to improve their batting skills.’

Choose the option with the correct sequence of words to fill the blanks.

(A) score; despite

(B) scoring; instead of

©) scored; despite

(D) scoring; in spite of
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Q.2 If a positive real x satisfies the following equation
log, x + log 7 x = 48,

then the value of x is

(A) |2
(B) |4
) |24
D) | 4%
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Q.3 The next figure (indicated by ‘?’) in the sequence is

(A)
[
A
(B)
A
L]
C
(©) yy
®
D
(D) yy
®
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Q4 ‘All the mangoes in the basket are good.’

If the above statement is false, then which one of the following statements is
necessarily true?

(A) All the mangoes in the basket are not good.

(B) No mango in the basket is good.

©) In the basket, some of the mangoes are good and some are not good.

(D) There exists at least one mango in the basket that is not good.
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Q5 Consider the following statements about four numbers:
(S1) The average of the four numbers is 25

(S2) Each number is at most 40

(S3) Each number is at least 20

Choose the option that is necessarily correct.

(A) (S1) and (S2) together imply (S3)

(B) (S2) and (S3) together imply (S1)

©) (S1) and (S3) together imply (S2)

(D) | (S1) implies (S3)
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Q.6 — Q.10 Carry TWO marks Each

Q.6 ‘People are crowding around ___ pit into which ____elephant has fallen. | have
never seen an elephant looking more bewildered __ miserable. Here it is in a
most undignified position, thrust into a pit and made to look up __ a vast,
curiosity-stricken crowd.’

Choose the option with the correct sequence of words to fill the blanks.

(A) an; a; at; and

(B) a; an; and; at

©) and; a; an; at

(D) at; a; an; and

Organizing Institute: IIT Guwahati Page 6 of 65



Metallurgical Engineering (MT)

GATE 2026
IIT GUWAHATI

Q.7 The table lists the unit selling price of five products P, Q, R, S, and T. On a
particular day, 250 items were sold with the average selling price of Rs. 60.
The following observations were made:

Q) The quantity of S sold was twice that of T.
(i) The quantity of R sold was thrice that of T.
(iii)  The quantity of Q sold was four times that of T.

Product P Q R S T

Unit selling price (Rs.) 100 50 40 60 60

What is the quantity of product P sold on that day?

A) |40
B) |50
C) |60
D) |70
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Q.8 Consider a string P of length [ that is laid out as a straight-line segment. Another
string K is laid out as a semicircular arc with string P as its diameter, as
represented in Figure (i). When both the strings are shortened by a length x they
can be re-arranged such that the shortened string K forms a full circle with the
shortened string P as its diameter, as represented in Figure (ii). The value of x /1
is

String K Shortened String K
/,’, \\\ hAfteI" ,I, \\\
’ v, Shortening ' g ortened
/ . Ay S -
! String P \ v String P
< > \\\ /,
l ~ —— -
Figure (1) Figure (i1)
(A) ™
B) n-1
27
(€) i
2(m-1)
(D) | T
mT—1
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Q.9 The Roman senator Meritorius, his brother, his son, and his daughter have
varying oratory skill levels. They are seated in rows and columns as shown
in the figure with exactly one person sitting in each box. It is known that

Q) Meritorius’ daughter and his brother are seated in the same column.
(i) His son is seated diagonally across the sibling of the worst orator.
(iii)  The best and worst orators are seated in the same row.

Who is the best orator?

Seating Arrangement

Column 1 Column 2

Row 1

Row 2

(A) Meritorius

(B) Meritorius’ brother

©) Meritorius’ son

(D) Meritorius’ daughter
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Q.10 | Which one of the patterns labelled P, Q, R, and S is used to generate the following
figure?
P Q
R S
(A) |P
B |Q
© |R
D) |S
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Q.56

Metallurgical Engineering (MT)

With reference to the Ellingham diagram, the standard Gibbs free energy change
for the oxidation of solid metal M (s) and liquid metal M (1) is given below:
Reaction I:

M (s) + O2(g) > MOz (s)

AG°= (- 338900 — 15.2T InT + 247T) Joules;

from T =300 K to melting point.

Reaction II:

M (1) + O2 (g) > MOz (s)

AG®= (—390800 — 15.2T InT + 285.3T) Joules;

from melting point to T = 1800 K

The melting point of the metal M (rounded off to one decimal place)

1s Kelvin.
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A given volume of liquid is undercooled just below the melting temperature to

Q.57 form a spherical solid nucleus (consider homogeneous nucleation). The Gibbs free
energy of solidification (AGv) is (— 0.5 x 10%) J/m>. The solid-liquid interfacial
energy (y) is isotropic and its value is 0.1 J/m?,

The critical nucleus size for a stable nucleus is nm
(answer in integer).
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Q.58 A 50 mm flat aluminium plate is reduced in thickness to 25 mm in a single pass
cold-rolling operation with the rolling diameter of 1250 mm. For this case, the
minimum required coefficient of friction between the plate and the roll (rounded
off to two decimal places) is
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A cylindrical furnace has 0.1 m inner diameter and 0.2 m height. Walls A, (inner

Q.59 section of cylindrical surface area) and Az (inner section of bottom surface area) are
maintained at 1873 K. The sides and bottom are assumed to be black bodies, well
insulated and heated electrically. The top area (As) is open to atmosphere
maintained at 300 K, resulting in loss of heat ‘q’.

Given:
View factors Fi13=0.1175 and F23= 0.06, where Fjj is the fraction of radiation leaving
surface ‘i’ that is intercepted by surface j’.

Stefan-Boltzmann constant = 5.67 x 10 W/m?-K*.

The power needed to maintain the furnace at 1873 K, is (approximate to the nearest

integer) W.
. Surface 3
with area ‘A3’
; (300 K)
'
’—. Surface 1
with area ‘A,
0.2m (1873 K)
| 0dm
Surface 2
with area ‘A7’
i (1873 K)
hd
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Q.60  During carburizing of a steel, the surface concentration is kept constant at 1.4 wt.%
carbon. Diffusivity of carbon for the steel at 950 °C is 6.25 x 107! m%/s. At 950 °C,
the time required to carburize the steel with an initial composition of 0.2 wt.%
carbon to 0.8859 wt.% carbon at a depth of 0.2 mm is seconds
(approximate to the nearest integer).

Use the nearest value of the error function from the table given below for your

calculation.
z erf (z)
0.3 0.3268
0.4 0.4284
0.5 0.5205
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For the following reaction between methane and stochiometric air having
Q.61 composition 20 vol.% O2 and 80 vol.% Na, the estimated adiabatic flame
temperature (rounded off to one decimal place) is Kelvin.

CHs4(g) +2 02 (g) » CO2(g)+2 H20 (g)
Given: AH =— 850 kJ/mol at 298 K

Assume specific heat at constant pressure (Cp) for each reactant and product
is 50 J/mol-K and is independent of temperature.
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Q.62 A copper ore contains 30 wt.% chalcopyrite (CuFeSz) and remaining gangue
material. Assuming no copper in gangue material, the amount of copper in the ore
(rounded off to one decimal place) is wt.%.

Given: Atomic weights of Fe, Cu and S are 56, 63.5, and 32 g/mol, respectively.
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Q.63 A blast furnace produces hot metal with the following composition:
4 wt.% C, 1.5 wt.% Si, and rest Fe.

Only input of iron is through iron ore containing 85 wt.% Fe2O3 and 15 wt.%
gangue consisting of SiO2 and Al20s.

2% of all iron (by weight) is lost in slag.

The amount of ore used to produce 1000 kg of hot metal (rounded off to one
decimal place) is kg.

Given: Atomic weights of Fe and O are 56 g/mol and 16 g/mol, respectively.
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Q.64
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Al20s3 can be electrolyzed with an inert anode or a carbon anode.
Overall reactions are as follows:

Reaction I: For inert anode,

2 4 o /e

3 ALOs3 (s) — 3 Al (1) +02(g); AG® (in Joules) = 1124800 — 218 T
Reaction II: For carbon anode,

§A1203 (s)+C(s) > %Al (I)+CO2(g); AG® (in Joules) =730700 - 218 T

T denotes temperature in Kelvin
Given: Faraday constant = 96500 Coulomb

If inert anode is replaced by carbon anode during electrolysis of Al2O3 at

temperature 1300 K, the decrease in the magnitude of decomposition

potential between the two reactions (rounded off to two decimal places) is
Volts.
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Q65 Given a scalar field P(X,Y,2)= X2 — yz

Magnitude of a vector in the direction of the most rapid increase of ¢ at a point P
(3.,4,1), rounded-off to two decimal places, is
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