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Engineering Forenoon Session

SECTION - A GENERAL APTITUDE
Q.1 If two unbiased coins flip together then what will be the probability for coming Head?
Ans. (3/4)
HH
HT
'[H
T
_fc_3
P=7C™ 14
Q.2 HIDE : 19 - 28 — 7 — 11
CAGE : 8 -2 17 — 11
then HIGH is
(@ 8-17-1-2 (b) 19 -28 - 17 - 19
() 13-83-1-2 (d) 17 =19 -13 - 17
Ans. (b)
HIDE—19 28 7 11
CAGE—>8 2 17 11
HIGH —19 28 17 19

Q.3 Final year students are attending internships at company S and company T. The
probability of a student interning at company S is 0.8 and the probability of a student
interning at companyT is 0.6. The probability of a student interning at both companies

is P.

Which of the following ranges is correct for P?

(@) 02<P<04 (b) 04<P <06

(c) 06 <P <10 d) 0<P<02
Ans. (b)

S(80%) T(60%) | | S(80%)

End of Solution
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Q.4 Fish : Shoal : Lion : ?

(a) Forest (b) School

(c) Series (d) Pride
Ans. (d)
Q.5 Find the correct sentence.

(@) It is | who is responsible for this fiasco.

(o) It is | who are responsible for this fiasco.

(c) It is | who am responsible for this fiasco.

(d) It is myself who is responsible for this fiasco.
Ans. (c)
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SECTION - B TECHNICAL
Q.1 Determine zero force member?
A
~» 1000 N
B
¢ D
(@) BD (b) AD
(c) BC (d) BA
Ans. (a)
A
4> 1000N
B ==
3 im
¢/ N
Q.2 The velocity of point A and O respectively.
(for pure rolling)
y
X
A
(@) wri, 0i (b) —ori, 0
©) ori of d) Of, orf
Ans. (d)
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Q.3 Using Froude Number, Lp/ L., = 100. Velocity of Model is given by 1 m/s. Find velocity
of prototype?

(@) 100 m/s (o) 0.1 m/s
() 10 m/s (d) 0.001 m/s
Ans. (c)

We know that

<

Froude number = \/g

According to question

=
-

o

B TEH-5
AN

-
(@) -

m/s

End of Solution

Q4 The velocity vector for a flow is given by V = 327 + o]' + Cxk. For an irotational flow. The

value of C is
Ans. (3)

For irrotational flow, y x /= 0

End of Solution
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Q.5 Two tanks have holes at the bottom. In one tank there is water and in other engine oil.
height of liquid is the same in both. Then relation between V, and V, .

A4 A4
Water H Oil H
=3 F
v, v,
(@ V, <V, (b) V, <V,
(c) V, =V, (d) Data insufficient to evaluate
Ans. (c)
V=V,
As Velocity = /2gh

End of Solution

Q.6 Select correct option
For fully developed pipe flow
(a) compressibility becomes important when Mach number is less than 0.3
(b) for same maximum velocity, average velocity of turbulent flow is larger than that of
laminar flow.

) friction factor is indepedent of surface roughness in laminar flow.

in laminar flow, friction factor decreases with decrease in Reynolds number.

, C)

(b) For same maximum velocity average velocity of turbulent flow is larger than that of
laminar flow because the velocity variation is parabolic in laminar regime while
logarithmic in turbulent regime.

(c) Friction factor is in dependent of surface roughness in laminar flow.

End of Solution

Q.7 A pitot tube is used to measure the velocity of air flowing in wind tunnel which has density
of 1.23 kg/m3. The density of water is 1000 kg/m3, SG of manometric fluid is 13.6,
Meniscus height is 30 mm. The velocity of air in the wind tunnel is

A A

h=
30 mm

(

e

Ans.

G
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Ans. (81.45)
Pitot tube
We kowon that, V= 2gh
pr
30 | 13600 1
= Jo00| 123 | = 33167m
V= 2x10x331.67
V=281.45m/s
Q.8 A Pelton wheel turbine of mean diameter 6 m is working under maximum power condition
and blades of wheel are frictionless if inlet velocity of jet is 126 m/sec then rotational
speed of wheel is rpm.
Ans. (200.5)
We know that for maximum power condition,
-4 e
u= 5 = m/s
B B 63 = DN  mx6xN
YR TR TN T T T T 6o
N = 200.5 rpm
Q.9 1500 K
500 K
800 K
F,, =02
Qi =7
d=5m
h=5m
All are black surface. Find heat transfer from bottom to curve surface in KW.
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NS

Ans.

(309.141)
D=H=5m,F=08 Fp= 08 Fpy+ Fpy + Fpp = 1

1500 K
Fo=1-Fz=1-08=02

500 K

800 K

_ Epo—Eps _ G(TE_T;)

bz = Rog3 5
nD?

2
5.67x1078 (15004 - 5004) x @
4453207.586 W
4453.207 kW
_ Epi—Eps _ G(T14 _Té)

R
5.67x1078 (8004 - 5004)
5
D2
5.67x10°® xn(5)° (800* - 500°

5
= 309141.6707 W = 309.141 kW

2
w
|

End of Solution
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Q.10 Air at 30° flows over a spherical ice cube at —=7°C expose to air with graity. What will
be the air direction?

Upward Air 30°C
Side ward "7 ‘ Gravity
Downward 30°C
(@) No motion (b) Downward
(c) Upward (d) Sideward
Ans. (b)
Air close to the Ice Ball will go in downward direction becouse of weight is more than
Buoyant force because T, is less.
Air 30°C

Ice ball
(=7°C)

End of Solution

Q.11 Heat incident on the plate is 2500 W. 85% of heat is absorbed by the plate of 5 mm
radius while 65% absorbed by the plate of 3 mm radius. Heat density absorbed by

shaded area W/mm?2.
,4=2500 W
5 mm
Ans. (9.947)

Total incident heat is = 2500 W

5 m palte absorption = 85%

5 m plate sbrosption = 65%
Absorption by shaded area = (85 — 65)% = 20%
Qabsorbed (shaded) = 2500 x 0.20 = 500 W
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500 500
Ashaded TE(52—32)

Heat density = =9.947 W/mm?

End of Solution

Q.12 Water is flowing through a pipe. The inlet and outlet temperature of water are 293 K and
353 K respectively. If mass flow rate of water is 0.01 kg/s and diameter of tube is
60 mm, then length of the tube if constant heat flux of 2000 W/m? is subjected to wall

I
BARERBERERE

Given: D = 60 mm = 0.060 meter, Tbm(inlet) =293 K, T, (outlet) = 353 K,
q” = 2000 W/m?, m=0.01kg/s, C, = 4180

§ = 2000 Wim’

BENERENEEEY

BRRRRRRRRRR

i

Total rate of heat transfe:

g = q"(nDL) = MCp(Tomoutiet) — Tom(iniet))

2000 x © x 0.060 x / = 0.01 x 4180 x (353 — 293)
= | = 6.6526 meter

End of Solution
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Q.13 Efficiency of Otto cycle is 0.5. Specific heat ratio 1.4. Then compression ratio?

(@ (b)

(c) 5.6568 (d)
Ans. (c)
] 1
Given, Ny = 1_r7_‘1
1
05 = ("
7 =1-05
rO.4
1
04 _ =9
" 05
r= (0104
r= 225
r= 5.6568

End of Solution

Q.14  For a production system annual demand is 3000 units and the cost of placing one order
is¥150, the holding cost is 40% of unit price of inventory, and the items can be purchased
in the lot as given below. Determine the best order size

Lot size Price (3/unit)
0-499 T 9/unit

500 - 999 ¥ 8.5/unit
> 1000 T 8/unit

Ans. (26050)
D = 3000 unit, C, = %150, C, = 0.4C,

C = 38/unit
X 2DCy  |2x3000x 150
Q=\"C, “\ 04xs8
= 530.33 units/order (Not feasible)
C = %8.5/unit

Q* = f% = 514.49 units/order (Feasible)

D Q
TC = DC+500 +§Ch

T.C.(514.49) = 327249.28
T.C.(1000) = ¥26050

End of Solution
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Q.15 For the network diagram shown below, find the out the head events slack for
activity D.

Ans. (2)

TES =0 (Tail Event Slack)
HES = 2 (Head Event Slack)

s=Li-F
(TAp=16-2-12=2
By using, (TF) = LFT - ti— EST

End of Solution

Q.16 Demand data and the forecasted value for the last 10 periods is given below. Find the
Mean forecast error and mean absolute division for the last 10 periods.

Period 1 2 3 4 5 6 7 8 9 10
Demand | 425 | 415 | 420 | 430 | 427 | 418 | 422 | 416 | 426 | 421
Forecast | 427 | 422 | 416 | 422 | 423 | 420 | 419 | 418 | 430 | 415
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Period 1 2 3 4 5 6 7 8 9 10
Demand 425 | 415 | 420 | 430 | 427 | 418 | 422 | 416 | 426 | 421
Forecast | 427 | 422 416 | 422 423 | 420 | 419 | 418 430 415

€

<
>
O
I
g
@D
-
|-l>
N
[
N
N

[where nis number of period]

End of Solution

Q.17 Alap joint one side welded subjected to transverse load of 5 kN, if Sys = 150 MPa and
FOS = 3, find out length of weld. Take plate thickness = 10 mm.

5 kN <€—
—> 5kN
Ans. (14.14)
5 kN <€—
—> 5kN
Sys= 150 MPa, N =3,/ =7
S
VS
P=0.707 x leeX W
150
5000 = 0.707 x 10 x [ x 3
[ =14.14 mm
Now, if Syt = 150 MPa (as given in some memory based questions)
P=0707t1,1,,

S S
P= 0707t Ix 25 (« S, = —rand I, = 1)

Corporate Office: 44-A/1, Kalu Sarai, New Delhi- 110016 | Ph:9021300500
BK info@madeeasy.in | @) www.madeeasy.in

Delhi | Hyderabad | Bhopal | Jaipur | Pune | Kolkata




NS

PUBLICATIONS

UPPSC-AE 2024 EXAM
Postal Package

On the latest UPPSC-AE syllabus & pattern

Only Prelims Package Prelims + Mains Package

«-CE -ME -EE -AE -CE -ME -EE
(Common for all) (Seperate)

Prelims Package : 13 Books (12 Printed + 1 E-book)

6 Volumes of Engg. Aptitude Books (covering 22 subjects) : Contain theory,
solved examples and practice questions.

1 Practice Book of Engg. Aptitude containing solved practice Qs.

1 Book each containing theory, PYQs and practice questions of :
Geography | Indian Polity | Indian History | GK & Misc.

1 book of General Hindi containing theory, PYQs and practice Qs.
E-copy of Current Affairs covering latest developments along-with practice questions.

Prelims + Mains Package

6 Volumes of Engg. Aptitude Books (covering 22 subjects) : Contain theory, Fee:

solved examples and practice questions. 10,000/-

1 Practice Book of Engg. Aptitude containing solved practice Qs.

1 Book each of : -« Geography - Indian Polity - Indian History . GK & Misclleanous;
containing theory, PYQs and practice Qs.

1 Book of General Hindi containing theory, PYQs and practice Qs.

E-copy of Current Affairs covering latest developments along-with practice questions.
Technical Theory Books : Contain theory, solved examples and practice questions.

1 Practice Book of Technical Subjects : Contains 2000+ Questions with detailed solutions.

1 PYQ of Technical Papers : Contains subjectwise/yearwise step by step solutions.

Address : 44-A/4, Kalu Sarai, Near Hauz Khas Metro Station, New Delhi-110016
® 92021300500 www.madeeasypublications.org




Memory based

GATE 2025 Questions & Solutions
ME | toctaries

Engineering Forenoon Session

150

5000 = 0.707 x 10 x [ x ——

2x3
[ = 28.28 mm
Ans: 1414 mm if § = 150 MPa
28.28 mm if Syt: 150 MPa

End of Solution

Q.18 A helical gear is mounted on a shaft. Which one of the following bearing can’t be used
to support the shaft?

(a) straight roller bearings (b) tapered roller bearings
(c) angular contact ball bearings (d) double row ball bearings
Ans. (a)
In helical gears, straight roller bearing can’t be used because it is suitable for only radial
loads.

End of Solution

Q.19 For repeated fatigue stress condition determine maximum stress if endurance limit is
equal to yield strength, ultimate strength is double of yield strength and FOS = 2.

Se
(@) 4 (b) 25,
(c) 058, @ S,
Ans. (c)

For repeated fatigue stress condition, ¢, using soderberg equation,
if o, = Syr? S, = ZSy[; N=2
For repeated fatiue stress condition,

Smax
Cp=0y= —H
Om,% 1
Gyt Oe N
Omax +Gmax B l
26, 20, ~ 2
Omax " Smax l
26, 20, 2
Oe
Orax =
Q.20 Ceramics and glass cutting can be done by which process
(a) Plasma arc (b) Electromagnetic discharge
(c) Ultrasonic machining (d) None
Ans. (c)
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Q.21 Ifthe height an d diameter of cylinder is equal and volume of cube and cylinder is same,
then the ratio of solidification time of cube and cylinder is Assume K is same
for both and n = 2.

Ans. (0.85)
Solidification time:
ch = VC
T 2
—d“h = 83 ( h = d)
4
d® =2

T
4

(t)oue  _ (Z)Z =(§)2 =(a)2

(t)oyinger (%)iy (%)2

End of Solution

Q.22 Rolling process (Metal forming)
Given . n = 0.12
Roller diameter, D = 500 mm,
Initial thickness, t = 30,
Final thickness, t, = 26 mm
Find the maximum draft and given reduction is fisible or not ______

Ans. (4)
Ah.., = WR

m
= (0.12)Zx% - 36 mm
Maximum possible reduction in single pass.
According to Question,
Ah = h, - h,
=30-26 =4 mm
So not fisible.

End of Solution
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Q.23 A shaft and hole assembly having 30 mm basic size has following dimensions for the
hole and shaft. Which of the following type of fit is obtained in the shaft and hole
assembly?

H = 305000

+0.002
S = 30_0.002

(a) Transition (b) Interference
(c) loose fit (d) Clearance fit
Ans. (a)
+0.003 mm
Maximum +0.002 mm
Maximum Hole interference —
clearance 0.002 mm Basic size
0.005 mm * Shaft (zero line)
30 mm
—0.002 mm

Type of fit = Transition

End of Solution

Q.24 A =200 mm x 200 m x 200 mm
No compensation is given to shrinkage volumetric solidification and volumetric solid
shrinkage 8% and liquid shrinkage 7%. Find edge length after solidification ?

Ans. (188.875)
Volumetric liquid shrinkage = 7%
Volumetric solid shrinkage = 8%

-
Liquid
Solidification
Solid
Cube
t
200 mm
Volume of casting = (Volume of liquid metal) (1 — Shrinkage)
= (200)° x 0.93 x 0.92
a® = 68,44,800 mm?3
a = 189.868 mm
Q.25 CAD solid models can be constructed by using
(a) Bezlier curve (b) Boundary representation
(c) Spline curve (d) NURBS - Non uniform rotational B-splines
Ans. (b)
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Q.26 In a machining operation the following data is observed.
Diameter of W/P = 60 mm; Length of W/P = 400 mm
Cutting speed = 25 m/min; Feed = 0.2 mm/rev.; Tool life constant = 75;
Tool life exponent = 0.25; Tool change time = 3 min; Labour cost = Rs. 5/per min
Determine tool change cost per piece.

Ans. (3)
Given:
Diameter of workpiece = 60 mm; Length of workpiece = 400 mm
Cutting speed = 25 m/min; Feed = 0.2 mm/rev;
Tool life constant = 75; Tool life exponent = 0.25;
Tool change time = 3 min; Labour cost = Rs. 5 per min.
Tool change cost = z, x number of tool failures/piece x TCT
z, = Rs. 5 per min.

-
Number of tool failure/piece = T’"

Machining time, T = —— = 400
acnining ume, m= fXN_OZX(1OOOV)

D

400 x Tt x 60
= 0.2x1000x 25
. . c 1//7_ 75 1/0.25_81 .
ool life, T = (V) —(%) = min.
15.0857

81
Tool change coster per piece = 5 x 0.1862 x 3

= Rs, 2.7936 ~ 3 per piece

= 15.0857 min

=0.1862

Number of tool failures piece

End of Solution

Q.27 Match the following
Process Technique

P. SLA (1) Injection of powder
Q. FDM (2) Extrusion of melted polymer
R. LOM (3) Liquid layer
S. LENS (4) Sheet metal deposition
Codes:
P Q R S
@1 2 4 3
b)y3 2 4 1
()2 1 3 4
(d4 2 3 1
Ans. (b)

End of Solution
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Q.28 Match the following

List-1 List-11
A. Skim bob (1) Rapid cooling
B. Chills (2) To trap impurities
C. Inoculations (3) To minimise heat transfer
D. Insulating material (4) Control solidification rate
Codes:
A B C D
(a3 2 1 4
byt 3 2 4
(c)2 3 4 1
(d2 1 4 3
Ans. (d)
A. Skim bob (i) To trap impurities
B. Chills (i) Rapid cooling
C. Inoculations (iii) Control solidification rate
D. Insulating material (iv) To minimise heat transfer

End of Solution

Q.29 The process commonly used for fabricating tailored welded blank of dissimilar thickness
of automatic application is .
(a) Friction welding (b) Laser welding

(c) Gas welding (d) Arc welding
Ans. (a, b)
Q.30 Maximum possible reduction in area in wire drawing of perfectly plastic material (without
friction) is
Ans. (63.2)
AO
Cy = GOInA_f
For maximum possible reduction, 6, = ¢,
Ag
— =8
As
A —A 1
0T —1-— =0.632 or 63.2%
Ay e
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Q.31 In which of the following processes, steel is heated to lowest temperature?
(a) Nitriding (b) Cyaniding
(c) Carbonitriding (d) Carburizing

Ans. (a)

Q.32

The condition of steam at inlet and outlet of the turbine is given below:
Super heated condition

h, = 3344 kJ/kg, S, = 6.5 kd/kgK
At condenser pressure

S; = 1.1 kJ/kgK, S, = 7.6 kJ/kgK, h; = 341 kJ/kg, h, = 2645 kd/kg
Mass flow rate = 102 kg/s

Isentropic efficiency = 0.9
Calculate the Turbine power in MW

Ans. (99.961)

! 3344 kJ/kg

\
1
1
1
1
|
1
|
1
1
\
\
1

4 2645 kJ/kg
\/7.6 kJ/kgK
| X

2

ny = 0.9, m=102kg/sec

S, =5,
6.5= 101 + x(7.6 — 1.1)
x = 0.83076
h, = 341 + 0.83076 (2645 — 341)
= 2255.092
W, = (h, — hyn, = (3344 — 2255.092) x 9

= 980.016 kJ/kg

P= mxW;r=102%x980.016
= 99961.726 K = 99.961 MW

End of Solution
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Q.33 On psychrometric chart, on the axis DBT is mantioned, in other axis, what is there......

(a) Relative humidity (o) Specific humidity
(c) WBT (d) DPT
Ans. (b)
(0]
T

End of Solution

Q.34 1 Nm/m per m uniformly distributed bending moment over a 1 m beam with hinge at

A and roller at B, is shown below. Bending momont at mid point will be
1 Nm/m

NV
SIS T

— Am  —

Ans. (0)
0.5m

¥ Y 1 Nm/m

i 4\41\4\4\4\ 5
+ o) J L
‘ 1Tm

Ry=1N

Rg=1N

FORE I -

m=1Nm/m, L=1m, (BM), =7

x=0toL
M, = R, (x) - mx
=mx) —mx =0
Hence, (BM), = M, = Zero

End of Solution
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Q.35 190 e :
£[0[)] S :
o (MPa) i i
0.I01 0.615 € (mm/mm)
Find the strain energy per unit volume?
Ans. (1.05)
c (MPa)
120 p=-mmmmm e
100 f------------

%X 100x0.1=0.5N- mm/m3 or MJ/m3

Modulus of resilience

1
Modulus of toughness = 0.5 + (100 x 0.005) + §X20x0.005

1.05 MJ/m3

End of Solution

Q.36 Yield stress in tension in case of Uniaxial loading is 200 MPa.
Then according to von mises theory, yield stress for pure shear will be

(@) (b)

(c) (d)
Ans. (115.4)

S,; = 200 MPa.

S,s = 0577 S, = 115.4 MPa
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Q.37 A 2-D stress element is shown below. If the Poisson ratio is 0.27 then strain in z-direction

if £ =200 GPa
150 GPa
. 100GPa
350 GPa 350 GPa
150 GPa
Principle stress
Ans. (-0.27 x 1079)
Given: g, if 6, =350 GPa, 6, = — 150 GPa
T, =— 950 GPa, E = 200 GPa
u=027
1 1
e, = z[0. ~n(o.+0,)] = TS [0-0.27(350-150)]
g, =-0.27 x 1073
Q.38 Mohr circle of a square plate under hydrostatic pressure is
© 7,—‘— (d) N
Ans. (c)
Due to hydrostatic pressure, Mohr’s circle becomes a point on -ve axis.

Q.39 A hydrogen gas having polytropic index 1.3 and y = 1.4, if the work done on the gas
is 400 kd, then heat transfer is
Ans. (100)

QPoly = V%dy X’Y'Y_:,:: ( Y= 14)

14-13
400x 2 =
oy = 100k

End of Solution
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Q.40 A pump is working on reversed carnot cycle between temperature limit 300 K and 280
K, if heat lost through room is 15 kW, then power input is

300 K
(9)
280 K /15kW
Ans. (1) 300 K
T,
COP, = —'H =
HP T, -T, Q=15 kW
Qy 300 @%v’v
W ~ 300-280
5 15
w 280 K
W =1kW

End of Solution

Q.41 A work is done on insulated rigid cylinder with the help of stirrer. Which of the following
statement are correct?
(a) Enthalpy and entropy both increases
(o) Enthalpy and entropy both decreases
(c) Enthalpy and entropy both remain constant
(d) Enthalpy remains constant but entropy increases

Ans. (a)

o

End of Solution
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Q.42

Find stroke length.
Ans. (62.0519)

OM = 80? - 10?

= 79.3725 mm

17.3205

OM" = /202 - 102
Stroke = OM — OM’ = 79.3725 — 17.3205
= 62.0519 mm

End of Solution

Q.43 \Velocity ratio, = 1 : 2
¢ =15°, m =10 mm, add = 10 mm

Minimum number of teeth required on the pinion is

Ans. (25)
Ap=Ag =1
1
VR. = >
= G=2
t.=7?

2Ag 2x1

T. =
mm 1+l(l+2)sin2¢—1 11 inZ15°
ala 1+§(§+2)sm 156° -1
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T =48.750 = 49
too= Toin _ 49 _ 545205
min 2 2
2‘min =25
.
S«
Q.44 I El
] —
[m]
Find w, of free oscillation?
Ans. 3EI+Ki® )
‘ mi®
1]
S«
E, |
] ——
[m]
First we are going to calculate bending stiffness of beam (K, )
W magi®
Static deflection (A) = — =
() 3E/ 3EI
Kbeam _ \/Q
V m A
Kbeam _ g
m mgl®
3El
3El
Kbeam = l—S
Equivalent stiffness, Keq = Koeam + K
3El
= (1—3+K)
K 3—15:/’“’(
w. = ﬂ = l
n m
3El+KI®
n = ml3
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Q.45 If the damping factor or damping ratio is equal to Qd _ & then value of € is
®

n

Ans. (0.707)

24 _ ¢ (given)
(Dn

(\H—e’;z)mn = w,
1_232 ‘®p
), =5
J1-8% = ¢
22 = 1
y
2= —-=05
5 2
&= 0.707
Q.46 The solution of the following differential equation :
d’y L. dy
2
—+3x—+y =0
* dx2 xdx y
for the initial condition y(1) = O, (%) = 1is Y (2) = Aln 2, then the value of A is
X
x=1
Ans. (1/2)
2.2
xd°y ay
+3x—=+y=0
ax? "l Y
(DID-1)+ 3D+ 1)y=0
(D°-D+3D + 1)y=0
(D2 +2D + 1)y=0
D?2+1)=0
AE: (m+ 1)2=0
m=-1,1
y =(C, + C,he!

y = (C; + C, Inx)e™™

|
y = (C1+Czlnx)e|n(;)
y = (C1+Czlnx)%
Atn=1,y=0
0= (C1+Czln1)%
0=C,+0
C =0
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C1 sz
— +_
Y= X
X 1 —Inx
dy C o \x B —Ci+Cy (1-Inx)
ax et e T X
ay
At x = 1, o
Co +(1-In1
1= O+72+(1 " )=Cz
Cy Gl
Now, y = 22X
X X
Y=
Atx =2,y =AIn2
Aln2 = In2
ne=7
Aol
2
Q.47 If A and B are symmetric matrix with same order, then
(@) AT = A (o) AB = BA
(c) (AB)T = BTAT (d) A= A"
Ans. (c)
A and B are symmetrix
AT =A BT =B
Q.48 If fix) = 2x3 — W? + 12x; x € [0, 3] the minimum value of f(x) is
(@) 4 (b) 9
() O (d) 5
Ans. (c)

f(x) = 2x3 — 9% + 12x

f(x) =6x3 -18x + 12 = 6(x* - 3x + 2) = 0
6(x - 1) (x-2)=0

X =1 x=2; f’(x) = 12x — 18

F'(X), s =12x1-18=-6<0

Xx=1
x = 1 maxima point,
F(X)p = 12x - 18 =6 >0
X = 2 minima, f(x) = 2x3 — 9x2 + 12x
f(x)]X:O =0

F(X),q =20° -9(12 + 12x1=2-9+12) =5
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So, minimum value = 0
°u u
Q.49 |If ax—2+y =0,0<x<1,0<y<1
a) u=sinx.siny u=e'.siny
(a) i ' (b) i
() u=cos x.cos y (d) u=e
Ans. (b)
v2U =0 = Laplace equation
By option
u=e’siny
U
W = e7SIn y
¢y e*sin
— —efsiny
ax?
d’U  dU . .
WJf? = efsin y + eX(-sin y)
=0
Q.50 If / = 3zi+Cxk has irrotational flow, then the value of C is
Ans. (3)
V = 3zi + Cxk
curl V =0 = For irrotational
ik
Jd 9 9
ox dy 0dz| = i(0)+J(C-3)+k(0)=0
3z 0 Cx
C=3
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Q.51 For the given set of values :
x| 0 |O.25|O.5|O.75| 1
ylo9] 20 |15] 18 |04

By using Simpson’s 1/3 rule, the approximate integral value is

Ans. (1.625)
1

Jf(x)dx _ %[(yo+yx)+4(y1+y3+y5+ ..... )+2(Vo+Va+Ye...)]

0
- % (0.9+0.9)+4(2+1.8)+2(1.5)]
- [1.3+4x3.8+3]=ﬁ=1.625
4%x3 12
Q.52 For the given expression
z
<j> 5 = 2min
(Z+4)+(Z2-4)
the values of nis
Ans. (0)
Poles: (z2 — 4) (z2 + 4) = 0
Z=+2, + 2
All the poles are lies outstack the closed curve.
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