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1. *HT
Heisler chart

e Biot Number & Fourier Number

2. *ATD

Relative Humidity
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y=14
T, =vT
T, = 1.4 X 400
T, =560 K

4. lim 22505 (%) form

x—0 x?

Apply L.H Rule

sin x
im0 +
X—0 2X

1  sinx
== lim——
2 x-0 X

—1x1
2
1

5. L{S(t—a)} = fooo e St.8(t—a) = e 5, (sincea > 0)

— e—as
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New Batches for
GATE-2022/2023

O Long Term Weekend Classroom

O Regular Classroom
O Summer Crash Course
O Online LIVE Classes

Dedicated Batch for
GATE - XE 2022

Ticket to |IT!

O Complete study material (in hardcopy).

0 Coverage of complete syllabus as per the
GATE pattern.

O Online Test series.

y Offine A%  On Online+Offline

www.engineers-hub.com
Contactus : @ 0891-6664766, 95503 48886
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6. f(x) = x? — 2x + 2 Continuous in [1,3], the point x at which the tangent to f(x) lies

parallel to the line segment joining (1, (1)), (1,f(3))

Solution:
) f(b) —f(a)
f'(c) = —H_a
fx)=y ¢

fXF--27 ,

I

1

1

f - :

| |

| |

| 1

1 3 > x
f'(x) =2x—2
f(C) =2C—2
f3)=9-2x3+2=11-6=5

f(1)=1-2+2=1

20_2=2"1

- 3-1

2(C D—4—2

=5 =
cC=2
7. *FM
ry » U=4m/s

5 mm

ISLSSS LIS SIS LSS SIS SIS SIS SIS,

°5-
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No pressure gradient

p = 800 kg/m3
v=1.25x10"*m?/s
T=?
du
T= ud—y
8]
T=pvy
T=800x1.25%x10"* X <103
T =80 N/m?
8. TD
At least one isothermal process
* Brayton & Rankine (X)
* Otto & Diesel (X)
* Carnot & stirling (Right)
9. *TD
Compressibility Factor
Z =0.95
p = 1500 kPa
v = 2.75 m3 /kmol
T =?
_ PV/nT
R
Z = PV/nRT

~6-
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T = 1500 x 2.75
8314 x0.95
= 522.26K
= 249.11°C
10. fC COSh3Z, |Z| —1

5[) f(z)dz = 2mi[ZR]

= Singularity >z =0
Pathis|z]| =1=
Z=Xx+I1y
|z| = Vx* +y?
|z| =1

Equation of circle centre at origin and radius = 1

NI

lz| =1

Singularity:-
z = 0 = Simple pole

R = lzi_r}r;(z — a)f(z)

_ cosh(3z)
= limz X ——=
z—0 27
=1/2
cosh 3z 1
3€ =2Mi X R=2m X = =i
27 2

7-
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FREE SCHOLARSHIP TEST
cum SEMINAR
GATE-2022/2023 on21*Feb @ 10 am

AVAIL UPTO

100%

SCHOLARSHIP
on tuition fee

SYLLABUS : Quantitative Aptitude,
Reasoning & English

| Super Long Term Weekend Batch

(For up coming 2/2 & 3/2 students)
MECH | CIVIL | ECE | EEE | CS/IT | CHEM
Batches from 21 February 2021

4 Toppers discounts, CGPA / Percentage based discounts,
Group discounts & College discounts are available.
www.engineers-hub.com

Contactus : & 0891-6664766, (© 95503 48886
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. dy _
11.sin X.dx+ycosx =1

Solution:

d
d—i + ycotx = cosec x

General Solution:

dy
&‘l'pY—Q
I.LF = e/ pdx

= ecotxdx
= eloglsin x|

= sinXx

y(L.LF) = j Q(L.F)dx+C
ysinx = ]cosec x.sinxdx + C

ysinx = j 1.dx+C

ysinx =x+C
. s _E
Giveny (5)_2
L T\, T
5(51n§)=§+c
Sl=o4C
27 2
C=0
ysinx =x+ 0

79-
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ysinx = X

y (sin g) =

()=%

_T[
=3

oA

12.*ATD : Reheat Rankine cycle
wo1 = 750 k] /kg
wyoe = 1500 k] /kg
n=>50%
(he)p, = 200 k] /kg
(hg)PC = 2600 k] /kg

w; = 20 k] /kg
X4 =?
T
1
5 — g

_w
NRR = p
05 = 750+1500—20

o Qs

-10-
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_ 2230

s = . = 4460 k] /kg
Xq = Iw

gds — qr = 2230

4460 — q, = 2230

qr = 2230 k] /kg
x4(hfg)c = 2230Kk]/kg

2230

X4 = 5600-200
_ 2230

X4 = 200

x, = 0.929

X4 = 92.9%

Ans: 93%

13. Shape factor:

2
O
L =30 mm
r =10 mm
Fpo +Fp =1 Fii1 +Fpp =1
Fi1 +F, =1

Fip=1
AF; = AyFy,

T11-
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F21 = 2_: (S|nce F12 = 1)

_ Amr?
21 = g2
F,; = 0.2327
Fpo =1—=Fp
=1-0.2327
F,, =0.7673
F,, =0.77

14. * HT (Fin)
inn =4 hpkA. 0y
Gb - Tb - TOO
Qﬁn QPJE
k2 = Zkl

Q _ ko _ |2k
Ql kl kl
Q_ 5
)

-12-
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15. *TD
z = f(x,y)
dz = Mdx + Ndy
dU = Tds + tdL
om o
dLlg  0sly
16. * HM

Simple Pelton Turbine
N =300RPM,D =2m,v; = 40? = Vi1
Q=5m3/s
a = 165°
Power output = (MW)

Power = m|[V,, —V,, [x*

o ___mDN
u=31.416m/s
Inlet vel. Diagram
le— Vi, > uy >|

V., =8.584m/s

14 -
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v,, V2
VLZ
B
X, — Viv, —:1-'1— Vi —>
2
B, = 180 — 165 = 15°
_ WwVw,
cos 3, = i,
Vi, = Vi, X k
k=1
Power = 2.6808 MW
17.* FM
\V/ l Pami = 101kPa g —9.8m/s?
p = 1050 kg/m3 .
P...=4.2MPa
N\
Pp = l:)atm,L + pgh
h = Pabs - Patm,L
Pg
_ 4200 — 101
~ 1.050%x9.8
h = 398.34 m
15 -
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18. * FM

Water

0

D=1cm

l F = pAV?

K=1kN/m
Xx=1cm

A ASSSSS

pAV? = Kx

_ Kx
=

V2 o 103 x 1072

103 x%x 10-4

400
B Tt

g 20
m

V=1128m/s

VZ

VZ

-16 -
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Devi Shankar Goyal
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ESE AIR-57
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M.Tech, (Ph.D) lIT-Madras
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Thermal Engineering
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Amit Dixit
M.Tech, lIT-Delhi,
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Operations Research
Teaching Experience 10 Yrs.

Aditya Pal
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Production Technology-|
Teaching Experience 9 Yrs.
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Strength of Materials &
Machine Design
Teaching Experience 7 Yrs.

N.L.N. Sharma

MBA, IIM-Indore,
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Teaching Experience 7 Yrs.

Teaching Experince 3 Yrs.
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B.Tech, JNTU-K

Engineering Mechanics &
Theory of Machines
Teaching Experience 5Yrs.
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19. * NH;
&
T Triple point
P W
-
T—>
L-V: S > V:
InP = 2438 — 2> Inp =27.92 - 2=
= 24.38 — 3063 _ 27.92 — 3754
T T

T=195K

20. Step size =h

Yi+17Yi

— = —Ty; — Solution is stable

= Forward Euler Method
dy _
el

For stability of solution

-18 -
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21.

Area of triangle = 50 cm?
Area of the circle=??

% XrXr=50

r2 =100

r=10

Area of the circle

nXr? = mnx(10)3?

=100T

22.
t=1.55 mm
=10000 A
time = 0.25 sec
V, = 70 mm3
E/vol =12 ]/mm3
R =0.0001 Q

Hreq

Nth =
‘ USup

-19 -
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70 x 12 = 840
N = 0.336
I2Rt = 100002 x 0.0001 X 0.25
= 2500]
N = 0.336 X 100 = 33.6%
23,

Find deflection at mid height due to self-weight.

v y()? P (1 1) yI2 oyl

S, = (1= _
X=X T 6E  6E  6F 4) ~ 8E S8E

24.

INNRRRNRRNAN

™
W
ANANRRRARRN

/2

Deflection at mid of beam =7
_ M(1/2)* _MI?
B ™ 2EI T 8EI

-20-
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Up to 100% Scholarshlp on Tuition fee
with Minimum 75% Scholarship Assured

Crpr—n s

R~ e S E .
Vlresh S" | GATE AI:IR ?('xsé)l 29 & 20
NITIE | IITBombay &
NIT Jalandhar A\
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IIT Madras
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25. Reaction between spheres?

100 N

53.
R
100
: 400 mm g
£F, = 0
Rsin53.13 = 100
R=125N
26.
o
200 |- T T T T T T |
MPa :
0.01 0.03 :E
€elustic = 0.03 — 0.01
= 0.02
Eplastic — 0.01
=22
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27. Breaking Torque for below shown case, when p = 0.4 is

1kN

| il

L. 500 mm e 500 mm ,11 kN

PN Z R —
| m D r 3
; — {1 N
510 m ! 260 mm
N
u=0.4
TB =?
XM, =0
N X 500+ 0.4N x 50 = 1000 x 1000
N =1523.07
TB = l,lNr

= 0.4 X 1923.07 X 0.260=200 N — m

28.

Stress distribution in cross-section of helical spring
(A) only torsional stress
(B) only direct shear stress
(C) torsional + direct shear stress

-23 -
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(D) torsional + direct shear stress + curvature effects.

Answer: C
29.
A=12/hr
60
L= mean (4 mm) = il 15/hr>

A
f=-—

1
12
15

L f 08 4
ST1-f 1-08

30.Whitworth quick return ratio =?

24 -
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| Super Long Term Weekend Batch

(For up coming 2/2 & 3/2 students)
MECH | CIVIL | ECE | EEE | CS/IT | CHEM
Batches from 215 February 2021

4 Toppers discounts, CGPA / Percentage based discounts,
Group discounts & College discounts are available.
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31.
0.5
A B D
Duration 6 11 15 =40 p (40)
V 4 9 9
32.
1
[/4 i'4
0
1'4 /4
-1
[
1 1 1 1
Ttz tz+7
CEA = 4 44 4
1
=1
226 -
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33.
' 2EN
T 150 mm
! - L/
= 2
I /4
= g - 40 mm 7
I /4
|
|
|
|
|
Tallow — 60 MPa
Leg of weld =7
B 2000 _ 25 b
TToxa0t Tt @
_ M.Ymax (2000 x 150) x (40/2) B 562.5
O =TT 5 o £X 403 Tt
12
Op 2
Tmax = (7) + 12
1 [/562.5\2
60 =— (—) + 252
t 2
t =4.706 mm
0.707 h = 4.706 mm
h = 6.656 mm
34.
Sut = 600 MPa Find FOS by
Syt = 500 MPa Modified Goodman’s
S, = 200 MPa Criteria
-27-
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800N to 1600 N
v/
7 |
2
/
2 100 mm
20 mm

22 mm

_ (1600x100)

Omax — W = 200 MPa

6

(800x100)
Omin = T12x202N\ = 100 MPa
()
Oy = 200:100 = 150 MPa, Og = 200;100 = 50 MPa
Goodman’s Langer’s
Om 4 %a _ 1 — Syt
Syt T Se  FOS Om t 0a = FOS
50 50 _ 1 150 + 50 = 2%
600 200 FOS FOS
FOS =2 FOS = 2.5
FOS< 2.5
35.
m / Directrix
Generatrix
-28-
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A. Cylinder
36.

Finishing Job (Hole)

Drilling, Boring, Rearing

-29.-
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37.

20 kN/m

100 mm

200 mm 100 mm 29 mm

,_ 24 (100)”
6
7 = 4 x (10)*

M 10 kN — m

©Ommax = 7 = 7570y (mm)?
10 x 1000 x 1000

T T4 x (10)* mm3

= 250 N/mm?

— mm

38.

31-
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39.
Machining a=12

Fc = 1000 N

F=600N
t; = 0.75 mm

t, = 15 mm

F, =?
Fs =Rcos(d+A— )
. _ rcosa
ane = 1 —rsina
r=20.5
_y _1( 0.5cos12 )
¢ =t T 05 xsin12

¢ = 28.62
20 +A—a ==
¢ a=-

A=44.76
R =1848.01 N

Fs = Rcos(p+A—a) =885.19N
-32-
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40.
300 mm
20 mm 18 mm
hy h,
k = 300 MPa
n=20.2

F=6;xWxL,

=>F=Le“maxxw><\/m
:F_—ln(};i) x W x VRAh
k=300, (n+1)=1.2,h, =18, h; = 20
R=300,h=2
F =955.92 kN

41.
Area length

Max stress = ?

Min stress = ?

733-
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? 10 M 15 M 20 N 25 M

/A

? - —» 4 —

7

/ P Q R S

aximum Stress
2 5
10 «— = f > ] >
10 25 25
Q R R & S S T

Minimum Stress

42.
2000
500
g
5% 20%
I:l CEI {:3.1 C-:I-p I:E ....... .
10, 000 / /
Executives 9:1
/ \ 1800; 200
Master (v/} Master {)Q
1 : il
100 : 400
1800 4+ 100 = 1900
37-
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43.
P,Q,R,S, T
Q P/T R P/T S ]
— 4
QPT R S PT
R T/P Q P/T 5-_2
/P Q P/T R S]-z
S R PT Q T;’P-—z
S BT Q T/P R-—z
PIT S R T/P D,-
— 4
S /P R P/T Q
Answer is 16
44,
Farm P Farm Q
Hen Ducks (Goats 416
Coprimes
13 (65 91 169) 5:14:13
10: 21: 26
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45.

JIN

South facing.
46.

N\ — +
\V/ —
Az@aAH@ 2)V4

+2—-3+(4+2x%4)
-1+ (8)
=7

736 -
<Website: www.engineers-hub.com: Contact: 9550348886, 0891 666 4766 < < ENGINEERS HUB <




