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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be

stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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Ql.

(a)

(b)

@uE A

SECTION A ,
Tsh TATSS-sheh IATaed] forad shep <l 351 60 mm a1 &S ¢ 6 o
240 mm 8, i = 1(a) ¥ 2011 71 B | sheh THEHE HIviT T 10 rad/s A
e feon # ol = @ ® | fu T famme % fore, wmes i 9@ W@
AT | T 1) T AT B & fd aa w B |

0
60 90°

240
ESIEES

A B
7777777
fa 1(a)

A slider-crank mechanism with crank radius 60 mm and connecting rod
length 240 mm is shown in Figure 1(a). The crank is rotating with a
uniform angular speed of 10 rad/s, counterclockwise. For the given
configuration, determine the speed of the slider. A and B in Figure 1(a)

are at the same horizontal level.
: 0
90°
60
i Slider
A e B
VAT IF 67 8 & T
Figure 1(a)

ww dfea fg-fofm wfea womeft #, sifusaw @ =paw gew vfdsw
A 160 MPa GH § 80 MPa Tfied 1T J1d & | Ush A= a4 gder §
ggrd il gy #iw 300 MPa ® | frafafea fageal &1 v @k
Y& HH 1 HIT

() iferae gea gfdea fagra

(i) Srfrehan rqETY Sfdee fagr

(iii) frehan faepfa it fagrma

In a complex two-dimensional stress system, the maximum and
minimum principal stresses are found to be 160 MPa tensile and 80 MPa
compressive. The material elastic limit is 300 MPa in a simple tension
test. Find factor of safety using the following theories :

(i) Maximum principal stress theory

(ii)) Maximum shear stress theory

(ii1) Maximum distortion energy theory
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(c) U wisy o smer oot @ gU & W o 1(c) § q@ian m R | FoAEER R
300 N, 200 N T8 900 N U39 WUE & Hed @t g€ 7 | forg A W fom 9 qwiig
ITER 5 e w1 afomdt s/ HfT |

200 N |

400 N

500 N
o7 1(c)
A pipe with external forces is shown in Figure 1(c). The loads 300 N,
200 N, and 900 N are acting at the centres of pipe sections as shown in the
figure. Find the resultant of force system at point A shown in the figure. 10
B ¥

600 N

500 N

Figure 1(c)
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Q2.

(d)

(e)

(a)

(b)

qYge WeH 9 A9-gHed WNeeh FhRI hl qoHT TN, deH-SfHAT |
AN % ug # HfS |
Compare thermosetting and thermoplastic types of plastics in terms of

properties, response to heating and applications.

2 et qu o firr fomss wfdehegs gfdl 1 g o 200 2, 391 Wen
Aiesd & S @ | fufem o 14 30 € 9 58 frr @ 54 gfd € | = safaeon
a1 8 23 78 g R, A sAfeeRr B @ W % e g o # fhan seame
T Y 2 A HTSE = 10 mm ST | |

Two meshing spur gears with pressure angle of the involute teeth being

-20° have addendum equal to one module. The pinion has 14 teeth and

the larger gear has 54 teeth. Does the interference occur ? If it occurs,
what should be the change in the pressure angle in order to eliminate

interference ? Take standard module = 10 mm.

TF 20 mm SE ¥ AR T TF 80 Nm F1 I3 F g W A2 1 fwm &
T 100 Nm 1 S5 30 @ 8 | AR & 19 & aa b g W Afdad
g Gifdu qen = & 9 % g W geT Ufded 9w yfdeet
FHITTT | STTEIU qA T HI0T FT 2 ?

A 20 mm diameter shaft is subjected to a torque of 80 Nm and a
downward bending moment of 100 Nm at the centre. Draw the state of
stress on the bottom surface of the shaft at the centre and find principal
stresses and shear stress at the centre of the bottom surface. What is the

angle of shear plane ?

% foted Gt 1 e AT o @ R 2 Ygfufem & wmd A
T H AT TG AEd §C HIT fF ) MR SRR % & e
T eI R A |

What is Atomic Packing Factor of a crystal structure ? Calculate. the

atomic packing factor of aluminium assuming atoms to be of spherical

shape with atomic radius ‘R’.
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(c) U dH-faferet wehet foha 9 & sheh s &9 @ 120° W g fpu o € |
39 1 = 540 rpm B | TS faferet & forw <fin smepf sma s figs &
St o6 wiRs i % forT 2 T B SR we-aT w3 AfeR
% &g 60° T 100 Nm & | aT9et Treh T -3l o &9 & Y § |
1 IS
(i) 39 R Ieurfeq wieh
(i) M nfaaTeTs =k &1 GEWE 7-5 kg ® @t IRyHO BS540 65 mm B,

Il IS O
(iii) HAT IATE=T oI
(iv) TiqUTeTeh =3k T Tferehad IV ol
The cranks of a three-cylinder single acting engine are set equally at
120°. The engine speed is 540 rpm. The turning moment diagram for
each cylinder is a triangle for the power stroke with a maximum torque

of 100 Nm at 60° after dead-centre of the corresponding crank. On the

return stroke, the torque is sensibly zero.

Determine the : 20
(i) power developed by the engine

(i1) coefficient of fluctuation of speed if the flywheel has a mass of
7-5 kg with a radius of gyration of 65 mm

(iii) coefficient of fluctuation of energy

(iv) maximum angular acceleration of the flywheel

8. (@ TH 200mm =AM 9 1000 mm THETE % I Soi W 10 MPa 1 A=
ST §IAT B | 9T 1 319 Wfdad 200 MPa 9 I H19ish 200 GPa & | iy o
T W A, TR 7 seed fasfaat s it )
A thin cylinder of diameter 200 mm and length 1000 mm is subjected to
an internal pressure of 10 MPa. The allowable stress of the material is
200 MPa and Young’s modulus is 200 GPa. Determine the thickness,

hoop and longitudinal strains under the given pressure. 10
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(b)

(c)

TH 9 qYU forqgfd W 360 N/m % Uheme faafta wr & @1y = aeff 3k
TH 400 N 1 Hehfgd R I8 it 2 | o o faegfar it oams 10 m R qen
g fargatl, S WoR 7 m I gt W &, W A A R | N 36 a@ A P
Y E b T AT HA TR HT T T&T AT 8 | fhad s el @
S fog WId T % TvET, TRV 9@ M@ I §ohd Y M@
difere |

A beam carries a uniformly distributed load of 360 N/m over the entire
span together with a concentrated load of 400 N at the extreme left. The
beam is having a span of 10 m and is supported at two points 7 m apart.
The supports are so chosen, that each support carries half the total load.
Draw the shear force and bending moment diagrams after obtaining the

maximum bending moment and points of contraflexure.

TS FeAd Ta H o thep offet il §id o U Y& HEY: 100 mm
80 mm & | YAF Wi HI GHME 15 kg B | Sl Ht guia hl T Heamd
90 mm 9 140 mm § | <[Aq9 ATATEGEAT A 840 rpm I ATehad ATATEELT
=T FHH 5% IAfUh 3 | TG Bl TI0G G HT WA §C AT THT F YA
1 ferfepar <t 3u&m #d gC = =6t 9@ g

() f&m g

(ii) g fom &1 yrfes T

(iii) 130 mm TUN Ao hl FTT h! HEATTET A

In a Hartnell governor, the lengths of ball and roller arms of the bell
crank lever are 100 mm and 80 mm respectively. Each ball has a mass of
1-5 kg. The extreme radii of rotation of the balls are 90 mm and 140 mm.
The minimum equilibrium speed is 840 rpm and the maximum
equilibrium speed is 5% greater than this. Assuming the sleeve to be of
negligible mass and neglecting friction and obliquity of arms,
determine :

(i) Spring stiffness

(ii) Initial compression of the central spring

(iii) Equilibrium speed corresponding to radius of rotation of 130 mm
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Q4.

(a)

(b)

(c)

U SIS fEH ¥R 15 kN 8, 100 km 3fd =2 6l 911 @ =1 & B |
T TR 9 hshle hl TS & o9 T THU UM 0-60 B | T ATH A
e 8, a R i i fem § femerdt @ | form oraren # o @ @ #R
fopeft gt =entt, S

() ueH T B, -

(i) TSH W h dF 7° Afd Wl 7,

(iii) T = i AR 7° 7fq w@dt B 2

An automobile weighing 15 kN is moving at a speed of 100 km per hour.
The dynamic coefficient of friction between the rubber tyre and concrete
road is 0-60. When the driver jams on his brakes, the car goes into skid
in the direction of motion. What is the distance the car will move before

~ it comes to rest when

(i) the road is flat,
(ii) the road is 7° upward inclination,
(ii1) the road is 7° downward inclination ?

Tad Mide §9T@O (CCT) M@ sl TRl § e & fagra St =men
HIRTT | e ST AR 6T Ie3T 9 3Hh AN faRaw |

Explain the principle of annealing with the help of Continuous Cooling
Transformation (CCT) diagram. Write the purpose and applications of
annealing heat treatment.

T AR =R gEET A, B, C 9 D I 987 Ll & A 5 ol ®9 & wqfera € |
799 Cd D, 99 B 8 SHA: 90° & 210° & IV ImTEd fosm ¥ §91d # |
ol H @ GEEEN A, B, C g D &I HET S dehal & foh 9 3HH: 360 mm,
480 mm, 240 mm 9 300 mm W Hfgd & | g99E B, C 9 D %A: 15 kg,
25 kg 9 20 kg & a1 9 a1, 5 B3 C ¥, 300 mm st et gff W F |
Frafafea = 310 Hifse .

(i) ZI9H A9 38h vy ey

(ii) a1 A9 D H feafaat

A shaft carries four masses A, B, C and D which are in complete balance.
Masses C and D make angles of 90° and 210° respectively with that of
mass B in the counterclockwise direction. The rotating masses A, B, C
and D can be assumed to be concentrated at radii of 360 mm, 480 mm,
240 mm and 300 mm respectively. The masses B, C and D are 15 kg,
25 kg and 20 kg respectively and the planes containing B and C are
300 mm apart. Determine the following :

(i) Mass A and its angular position
(ii) Positions of planes A and D
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Q5.

(a)

- (b)

(c)

(d)

Wus B
SECTION B

s HSS fgat 3mva Sfteq s § 10 mm A figat i wie 7 400 rpm f§&
a1 | 150 T fog S HewRar @ | gEU fga S 3H whR 2 iR frmeh
fgo1 91 s:@T 600 rpm Y 1§ FHaw 75 g H THaT B | TH 37 fga 7,
St 3H YRR T B, Ife 3G AT TG 800 rpm L & T @t feha Tt aht
It g 2 geft amett § geRer guE e |

An HSS drill during its life can drill 150 through holes in a 10 mm thick
brass plate at a drill speed of 400 rpm. Another drill of same type can
make only 75 holes when the drill speed is increased to 600 rpm. How
many holes will be produced by another drill of same type if its speed is
raised to 800 rpm ? Take the feed in all the cases as same.

qfafara urg 31k deed (SMAW) 3eiders W faeiva & & fafe |

‘Write the functions of coating on Shielded Metal Arc Welding (SMAW)

electrode.

S S % weH § s F Wi 9 e ¥ R frarad gfe T
Tefterr 9 g itk <t faa=mn Shif |

Discuss the Expansionist strategy and Wait-and-See strategy for

capacity timing and sizing concerning the capacity planning.

TS ITUTG Hl b AUNEHT T A IREHd T T Hg Hedh LIA d TARR
dar - fopan wmar B | Scured st st 3 fem femm wn @ 1 wfefem v minm
JEIIRAT 500 3h1EAT 1 B | Ueqa i i T &7 it maggerar B | FeR
1 &AT 400 3HIEAT T B | EITH HHEH (Kanbans) FHell i T&AT F1a

- &hifs |

A product is to be processed from its raw form to finished form through a
number of workstations. The production lead time is given as 3 days.
The daily demand requirement is 500 units. Safety stock is required for
one day. Container’s capacity is 400 units. Determine the number of

Kanbans (containers) required.
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Q6.

(e)

(a)

gre fag % foru =ive ogeqm Ay wefeh win ofed @ @ o # @
for 2 | am <fifse f oftea 9in 18 o ufd g ® efe ame fauem
5 3HTS 1 & | AT AT & gag | fOR ? | Ife y&eH= 95% Utesh qa1 TR
aTEAT B A gEn wie 9 gy fawg i i | (sif<w g8 w18 aee
YT A Al ¢Rau)

Derive the expression for Reorder point when demand is variable and
lead time is constant. Suppose the average demand is 18 units per week
with a standard deviation of 5 units. The lead time is constant at
2 weeks. Determine the safety stock and reorder point if management
wants a 95% customer service level. (Refer Standard Normal
Distribution table given on the last page)

100 mm =918 Hl THTA I TS T TS 600 rpm T W HH & G TR
1 I9T 0-32 mm/rev AT THad Te08 3 mm W@ T8 | 3R it senfafa f=
TR A B : FHE B 0°, Fifes AT BT — 12°, A1 F&I Had
I () 60°.

J& i 9@ 3999 P, = 1000 N
B e s« sEE Py = 200N
o i Arerg = 075 mm

T % fagra &1 W Fd gC Afd aa fi e § 59 F, 90 @ & e
Hd g N, SieH-had SNAR JAUYS T TG 07, JGEI0 I F q91
@Ud g8 A Ve FIA HIWT | T A % HROT TG g3 Witk hl V&
Hif | -

During turning of a steel rod of 100 mm diameter, at a speed of 600 rpm,
feed of 0-32 mm/rev and 3 mm depth of cut by a tool of the following
geometry : inclination angle 0°, orthogonal rake angle —12°, and
principal cutting edge angle (¢) 60°, the following have been observed :

Main cutting force component P, = 1000 N
Radial cutting force component Py, = 200 N
Chip thickness 0-75 mm

Using Merchant’s theory, determine the force along the rake surface F,
force acting perpendicular to the rake surface N, coefficient of friction
between the chip-tool interface, shear force Fg and cutting power
consumption. Power consumption due to feed motion may be neglected.
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®) @)

(i)

CRNA-F-MCHE

fafira TR & doe T (passes), T % T T wiel & Jead § TN
# 3 &, & U 9 LW H 3g@ HIFT |

State the sequence and purpose of different types of rolling passes,
used for rolling flats and plates.

T 3Tl we el S8 200 mm 99T H1EE 30 mm R, F Jood
T QI-E-8 dood el @ fopan Srar 8, &l yis Ue’ &1 SI™ 400 mm
2 Iav_vﬁ60revlminav_vﬁaﬂﬁﬁ?mmm%,ﬁ'ﬂﬁﬁﬁmﬁiﬁ
m30mmﬁ26mmﬂ$mmﬂ% IW%W%%M
yarg Sfdset @t = e grn sask foma st @

K™

I8 wiT fo urg %1 ame=d Ui (K) 300 MPa 91 fasfa saiwor wuries
(n) 02 9N Y& 9 VA & o9 deod & SNH OO IO 0-15 B |
frferfaa it Sifsw

D mmﬁw

(I) mm ¥ Al T goe S foh Joei i 9w sraedn # fem
(I1I) 3NTa yarg Ufqeet MPa |

(IV) =& | dood od

(e & Hefeg =1 @t GwraTst i 39en Hifvm)

A steel plate of 200 mm width and 30 mm thickness is rolled using
two-stand rolling mill where diameter of each roller is 400 mm.
Rolling is performed at 60 rev/min of roll speed to reduce thickness
of steel strip from 30 mm to 26 mm. Average flow stress of metal
during rolling is expressed by

SO

b}
f 1+n

where

n = strain hardening coefficient

K = strength coefficient, MPa

€ = true strain
Consider strength coefficient of metal (K) is 300 MPa and strain
hardening coefficient (n) is 0-2 and coefficient of friction between
strip and roll during rolling is 0-15. '
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Q7.

(c)

(a)

Calculate :
(I) Draftin mm

(II) Maximum achievable draft for above condition of rolling in mm
(ITT) Average flow stress in MPa
(IV) Rolling force in Newton
(Neglect all other possibilities related to rolling)
U1 YEYH % & H deed U Siae (Walter A. Shewhart), 3563, Teagd

Sfi|r (W. Edwards Deming), Bl LR S[UH (Joseph M. Juran), fefera «fi.
il (Philip B. Crosby), 3T . 33fisan (K. Ishikawa) % IneM fafae |

Write the contributions of Walter A. Shewhart, W. Edwards Deming,
Joseph M. Juran, Philip B. Crosby, and K. Ishikawa in the area of
quality management.

o w ¥ SR SR ) TET W 2 R T ST g w w

fou o sgpnw # wen 2 | Fefafed st § y@w wfen & foao

Higwar 9 3ft|a w9 fou e 2 | afEwa tHge @ @ad § 9 99 JE e

sfea g |
Sifshart 3ftgd g (a2) afesupar (%)
1 4 7106
2 5 5106
3 9 9108
4 6 6+0-3

(i) 3T QW B & g 6t Wit afgsoqan Hareti 1 7ma Hf |

(ii) AR Ut H 27-5 G2 H1 Aew Fuifig wedt 2, @ AT w1 PA-a1 9w,
|ET hl TG HH A FEHA B 2

(iii) T ITYTH &HHAT I HTA <hiforg qern feoquft Hifs |

(iv) TS dehdsh 1 SN hich Jau 4 Ufhan 3 § GuR & 3fEd a9 i
8 5 L foam B | ST 1 -1 U 3T AL I T B ?
(HTeh SETHT s Aol 3ifom gu W & 7 )
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15

10



A firm has identified four operations, which are to be conducted in
succession for an order to be processed. The tolerance and mean time of
each operation are given in the following table. Tolerance is independent
of each other and the time is normally distributed.

Operation Mean Time (hours) | Tolerance (hours)
1 7 7106
2 5 5106
3 9 9108
4 6 6103

(1) Find the natural tolerance limits for order completion time.

(ii) If the company sets a goal of 27-5 hours, what proportion of the
orders will fail to satisfy the goal ?

(iii) Find an appropriate capability index and comment.

(iv) Using a technique, management has improved the operation 3 to a
mean time of 8 hours. What proportion of the orders will now meet
the goal ? _
(Use Standard Normal Distribution table given on the last page) 20

(b) () Fow wwA fufor F 9@ H gwfem F@ g™ Frw H Re
I |
(i) TH HR AYHeAiT T97 & FAR & fou, i 9v soym-fuiol w f=r
I T & YR T HET 2
g i Iufeufa, sqfdeatent & Frerear, qen s & ke |

3T BRI <hl WTRAT SHHST: 40%, 35% d 25% 2 | TAH-Fafon $1 57 FR!
% "g W (T 100-fomg % Tam W) freferfaa aroft o & §

o9 6 aqfdepatatt o IO |

i IqASdT fepean et
X 70 60 45
60 45 90
Z 55 95 50

T GIF & fore ged 3=’ 9 el @ wyE-fuftr w3 Fif |

CRNA-F-MCHE 12



(c)

(i) Discuss the factors influencing the facility location selection. 10
(ii) For expansion of a car manufacturing plant, three new locations
are to be considered based on three factors :
Availability of labour, Proximity to the suppliers, and Proximity to
the markets.
The weightage of these factors are-given as 40%, 35%, and 25%
respectively. The rating (on 100-point scale) of the locations against
these factors are given in the following table :
Lioiaiibe Availability of Proximity to Proximity to
labour the suppliers the markets
X 70 60 45
Y 60 45 90
Z 55 95 50
Find the best and worst location for the new plant. 10

QY | Gl FH 9% 1 mm WRE f B w1 T (W) deed

20,000 A Jceq faga gm & 0-15 hg AMYfd ek h JH B | T§ AH

SUELECE

(i) TTUYS T H9h Jfald 200 micro-ohms 2,

(i) FEITG % 3H1S TAGH ! I & Y STawres FS1 10 J/mm3 &, qon

(i) 3TAUYS T 41 HI o™ & foru earfea S #1 FHadt 60% 9T & F=m
# T B |

UM HIFT

(I) 3carfed Fe1, J |

(II) de8 A HT JAFAT, mm3 |

Spot welding of two steel sheets each of 1 mm thickness is performed
using 20,000 A welding current supplied for 0-15 seconds. Assume that :

1) interface contact resistance is 200 micro-ohms,

(i1) heat required for melting unit volume of steel is 10 J/mm3, and

(iii) only 60% of heat generated is used for melting of metal at the
interface.

Calculate : 10
(I) Heat generated, J ;
(II) Volume of the weld nugget, mm3

CRNA-F-MCHE 1=



Q8. (@ @) wmmﬁmgwﬁmﬁﬁﬁﬁaﬁﬁm|

(i) FUHed H H Ugref eeRhtur g i YHIfad i Il -8 fafte g
g ? Tgfaq SEed ARG G S UEaEl & anw uerd gy ot #
qitad w guIfsy | '

(1) Discuss the mechanism of material removal

machining.

(i) What are the different parameters affecting the material removal
rate in ultrasonic machining ? Show the variation of material

removal rate with respect to these parameters using suitable

schematic.

(b) () wmfi-gER WGl % ABC, VED d SDE arfiertor it faeemn ShifSre |
(i) T s 9 (Mfcen) s faftm sk & Fefafed faeo

in ultrasonic

it [T 9 3h1S ATTd o el | &l # |
3Gl W A, B C Avft # afera i |
JMGEH HIS # | TNk I | ATTG/3HE (T)

XA-101 400 4-00
XA-102 300 5-00
XA-103 120 3-00
XA-104 80 2-00
XA-105 50 2-50
XA-106 40 150
XA-107 20 2-20
XA-108 15 32:00
XA-109 51-80
XA-110 42:00
XA-111 3-00

CRNA-F-MCHE
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(i) Discuss the ABC, VED and SDE classification of inventory items. 10

(i) A plastic moulding company provides the following details of
various products in terms of annual demand and unit cost.

Classify the products in A; B and C categories. 10
Item Code # | Annual Demand | Cost/Unit (¥)
XA-101 400 4-00
XA-102 300 500
XA-103 120 3-:00
XA-104 80 2:00
XA-105 50 2-50
XA-106 40 1-50
XA-107 20 220
XA-108 15 ; 32:00
XA-109 8 51-80
XA-110 6 42-00
XA-111 5 3-00

() TUH IUE AYST ¥4 H Id &+ (W) & fou i w2 6 fd=n
HIT | IqG AYGT Fa1 H I wW (Fifd) % fow foky B wwfe w@
et HRI BT THeeE ot i |
Discuss the various steps used in sourcing of a product or service. Also,

mention the name of the factors influencing the sourcing decision. 10
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AREAS UNDER THE STANDARD
NORMAL PROBABILITY DISTRIBUTION

; 0 v/
Values in the table represent the proportion of area under the normal curve between the
mean (u = 0) and a positive value of z.

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636  0.0675 0.0714 0.0753
0.2| 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
0.3/ 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.4| 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879

0.5/ 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224
0.6| 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549
0.7| 0.2580 0.2611 0.2642 0.2673 0.2703 0.2734 0.2764 0.2794 0.2823 0.2852
0.8/ 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133
0.9] 0.3159 0.3186. 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

1.0/ 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621
1.1| 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830
1.2| 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
1.3| 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177
1.4| 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319

1.5| 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441
1.6| 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
1.7| 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633
1.8| 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
1.9/ 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 04750 0.4756 0.4761 0.4767

2.0| 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
2.1| 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
2.2| 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890
2.3| 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
2.4| 0.4918 0.4920 0.4922  0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936

25| 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952
2.6| 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
2.7| 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974
2.8] 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981
2.9| 0.4981 0.4982 0.4982-. 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

3.0| 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990
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