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Semester . 02 Time:3 Hours
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PART-A (10x2=20 Marks)
Answer all the questions within two to three sentences
1. 3 2 1
IfA= 10 1 —2] find |A].
1 3 4
2. 1 -1
ta=[> > 2landB=|2 1 ]findAB.
1 0 1
3 1
3. Evaluate [ x(x — 1)2dx.
4. Evaluate [ sin7x dx.
5. Find the equation of the circle with centre (2,-3) and radius /7.
6.  Show that the equation 4x2 + 10xy + y?> — 2x + 5y — 3 = 0 represents a
hyperbola.
7. 1fdg=5+2]—3kandb = —37— 2] + 5k find 3d +2b .
8. If dand b are any two vectors such that |d@| = 6, |b| = 4,and d. b =12 find the
angle between them.
9. Define Type I and Il error.
10. What is the assumption of t-test?
PART-B (6+10)x5=80 Marks)
Answer all the questions in detail
11. 1 2 (6)
A. Verify (AB)T = BTAT where A = [1 2 3], B=|2 0
3 =2 1
-1 1
1 2 3 (20)
B. Findtheinverseof A=|-1 0 4
0 2 2
(OR)
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12.

13.

14.

Find x and y when [; _31] [;C/] - [ﬂ

Solve the equations by Cramer’s rule.

2x+2y+z=1,x—y+6z=21,3x+2y —z=—4

Evaluate [ xe*”dx
Evaluate [ x logx dx
(OR)

Evaluate f; x% dx

T
Evaluate [? cos®x dx

Find the value of p for which the points (—1, 3), (2, p) and (5, —1) are
collinear.
Find the equation of parabola whose focus is (-1, -2) and directrix is
x—2y+3=0.

(OR)
Given an ellipse whose foci are at (+ 4, 0) and the eccentricity is 1/3 . Find
the equation of the ellipse.
Find the equation of a parallel line and a perpendicular line passing through
the point (1,2) to the line 3x+4y=7.

Find the value of ‘m’ if the vectors 47 + 7] — 3k and mi + 2] — 6k are

perpendicular.

Find the angle between the vectors —27 — f — k and 47 + 7] + 3k.
(OR)

Find (¢ + b).(2b— d)ifd=1+j+2kand b= 31+2j—k

Find the work done by the force 27 + j + k acting on the particle, if the

particle is displaced from 47 + J — 3k to the point 57 + 4] + 2k

(6)

(10)

(6)
(10)

(6)
(10)

(6)

(10)

(6)

(10)

(6)

(10)

(6)
(10)
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15.

A normal population has a mean of 6.48 and s.d of 1.5. In a sample of 400

members mean is 6.75. Is the difference significant?

Find the value of Chi-square test

Class A| B C D E | F
Observed frequency | 15 | 45 | 85 | 95 | 60 | 20
Expected frequency | 9.6 | 51.2 1 99.2 | 99.2 | 51.2 | 9.6

(OR)

(6)

(10)

A machinist is making engine parts with axle diameters of 0.7 inch. A random  (6)

sample of 10 parts shows a mean diameter of 0.742 inch with a standard

deviation of 0.04 inch. Compute the statistic you would use to test, whether

the work is meeting the specification.

Two random samples give the following results.

Sample | Size Sample mean Sum of squares of
deviations from the mean
I 10 15 90
I 12 14 108

Find if the variances are significantly different.

*hkkkhkkkikikikkik

(10)
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[EY
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11.

12.
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Answer all the questions within two to three sentences
Write down the dimensional formula of Force.

What are fundamental quantities.

What is Stress? Write down its unit.

Define Viscosity.

Convert 30 °C into Kelvin scale.

Write down the relation between Fahrenheit and Celsius temperature.
Define amplitude.

Write down the relation between frequency and wavelength.

Define electric current. Write down its unit.

What are semiconductors?

PART-B ((6+10)x5=80 Marks)
Answer all the questions in detail
A. State the principal of Homogeneity. (6)
B. Provethat S =ut + %at2 is dimensionally correct. (10)
(OR)

C. What is derived physical quantity? Give two examples of it with their (6)
dimensions.
D. Convert 50 Joules into ergs using dimensions. (10)

A. State the Stokes’s law. Write down its assumptions. (6)

B. Define Friction. Explain different types of Friction in details. (10)
(OR)

C. State Hooke’s law. Write down its application. (6)



13.

14.

15.

Explain stress-strain curve with a neat sketch.

Explain the three distinct modes of heat transfer.

State the relation among co-efficient of linear, surface and cubical expansions
(OR)

Explain about Thermal Expansion.

At 30° C, the area of a sheet of aluminum is 40 cm? and the coefficient of
linear expansion is 24x10-6°C-1. Determine the final temperature if the final
area is 40.2 cm?.

Explain the following terms with an example: -
(@) Free Vibration, (b) Damped Vibration, (c) Forced Vibration

Define transverse wave and longitudinal wave with example and neat
diagram.

(OR)
What is Total Internal Reflection? Write down the conditions for Total
Internal Reflection.
An object is placed at a distance of 50 cm from a concave lens of focal length
20 cm. Find the nature and position of the image.

Explain in details Kirchhoff’s Voltage and Current law.
Derive the equation for equivalent capacitance, when the capacitors are

connected in series and parallel.

(OR)
Find the resultant resistance between point A and point B in the following
circuit:
3 ohm
2 ohm
%
2]

1.5 ohm
Explain the construction and working of NPN transistor.

*khkhkhkhkhhhkhkkkx
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(6)

(10)

(6)

(10)

(6)
(10)
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10.

11.

12.

Answer all the questions within two to three sentences
What is search engine? Give any two examples.

What are the basic differences between volatile and non-volatile memory?

List out some important HTML elements.

Define image tag with an example.

What is software? How it differs from hardware? Why software is needed?
Define Operating System and give some open source operating systems available
in the market.

Differentiate between Linux and Windows Operating system.

List various directory management commands in Linux.

What are the rules for declaring a variable? Give an example.

Differentiate between entry-controlled loop and exit controlled loop.

PART-B ((6+10)x5=80 Marks)
Answer all the questions in detail
A. Discuss about primary memory and its types in detail. (6)
B. Draw the architecture of a computer system and explain its major (10)
components.
(OR)
C. Write short notes on secondary storage devices. (6)
D. How computers are classified? Explain its types in detail. (10)
Write features of Windows Operating system. (6)

B. With an example explain any five file management commands in Linux. (10)



13.

14.

15.

(OR)
Bring out the important features of Linux operating system than Unix.

With an example explain any five General purpose commands in Linux.

Explain the structure of the HTML webpage with an example.

How to set the width and height of an image using HTML ?

(OR)
Explain about Cascading Style Sheets with an example
How to set Background Color in HTML?

What is power point presentation? Explain its features.
How MS Word is different from MS Excel? Explain various features of MS
Word.
(OR)
Explain spreadsheet? Write the features of MS Excel.

Describe and discuss MS office suits.

Explain various operators available in C language with examples.

Write a program to check whether the given year is leap year or not.
(OR)

Explain various data types available in C language with examples.

Write a C program to print all even numbers from 1 to 100.
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ES104-Fundamentals of Electrical,

Electronics Engineering Maximum Marks:100

PART-A (10x2=20 Marks)
Answer all the questions within two to three sentences
Compare Active and Passive components.

Draw the symbol of AND & OR Gate.

Define Slew rate.

Mention the applications of Op-Amp.

State Faraday’s Law.

Distinguish EMF and MMF.

Draw a Power Triangle.

What do you mean by Cycle and Frequency?

Mention the applications of Motor in Textile Industries.

Define Transformation Ratio.

PART-B (6+10)x5=80 Marks)
Answer all the questions in detail
A. Differentiate Diode and Transistor. (6)

B. Explain the working principle and characteristics of PN Junction Diode with (10)
suitable diagram.

(OR)
C. Discuss about the different types of Waveforms. (6)
D. Construct the state table and explain the operation of Ripple Counter. (10)
Compare Open loop and Closed loop configuration of Op-Amp. (6)
B. Explain in details about Half adder and Full adder. (10)

(OR)



13.

14.

15.

Compare the ideal and practical Op-Amp.

What do you mean by inverting amplifier? Derive the expression for its
output voltage.

Brief the following terms i) EMF ii) Current iii) Power.
Differentiate Electric and Magnetic circuit.

(OR)
Explain in detail about the Hysteresis loop with suitable sketch.

Describe about i) Self & Mutual inductance ii) Statically and Dynamically
induced EMF.

Define i) RMS Value ii) Form Factor iii) Power factor.

Determine the Voltage and Current relationship in Star and Delta Connection
with neat sketch.
(OR)

Give the phasor representation of AC through pure Resistor, Inductor and
Capacitor.

Explain series R-C circuit with phasor diagram and derive equation of resonance
frequency (fr).

Draw the characteristics curves of various types of DC Motors.

Explain the construction and working principle of Squirrel Cage Induction
Motor.
(OR)

Briefly explain about Auto transformer.

Explain the construction and working principle of Transformer and also
derive the EMF equation with suitable diagram.

*hkkkkhkkkikkikkkik
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11.

PART-A (10%2=20 Marks)
Answer all the questions within two to three sentences
Two equal forces are acting at a point with an angle of 60° between them. If the

resultant force is equal to 20 x V3 N, find magnitude of each force.
Differentiate the couple and the moment.

State the conditions for static equilibrium of a two force planar member.
Illustrate with simple sketch, the different types of loads acting on a beam.
Define the following terms: (i) Co-efficient of friction, (ii) Angle of friction.
State any four applications of friction.

List the different methods that are used to find the centroid of plane figures.
Specify the significance of Centre of gravity of planar geometries.

Define the term ‘mechanical advantage’.

What are reversible and non-reversible machines?

PART-B ((6+10)x5=80 Marks)
Answer all the questions in detail
A. Four forces equal to P, 2P, 3P and 4P are respectively acting along the four (6)
sides of square ABCD taken in order. Find the magnitude, direction and
position of the resultant force
B. Four forces act on bolt, A as shown in Fig. Determine the resultant of the (10)

forces on the bolt

Page 10of 6



20°

\300
150 x

(OR)
C. Given that T =28.3 kN and W =25 kN, determine the magnitude and sense of  (6)
the moments about point B of the following: (i) the force, T; (ii) the weight,
W.

/ 20m ! 16 m

D. A system of parallel forces is acting on a rigid bar as shown in Fig. Reduce (10)

this system to:
(i) a single force
(ii) a single force and a couple at A

32.A5N 150 N 67.5N 10N

12. A. Two cylinder of diameters 100 mm and 50 mm, weighing 200 N and 50 N, (6)
respectively are placed in a trough as shown in Fig. Neglecting friction, find

the reactions at contact surfaces 1, 2, 3 and 4.

Page 2 of 6



13.

120 mm

B. A light string ABCDE whose extremity A is fixed, has weights W1 and W-

attached to it at B and C. It passes round a small smooth peg at D carrying a
weight of 300 N at the free end E as shown in Fig. If in the equilibrium
position, BC is horizontal and AB and CD make 150° and 120° with BC, find
(i) Tensions in the portion AB, BC and CD of the string and (ii) Magnitudes
of W1 and W-.

(OR)

A 12-m long cantilever beam carries a point load of 40 kN at 3 m from the

fixed end and a uniformly distributed load of 10 kN/m for a span of 6 m from
the free end of the beam. Find the support reactions in the beam.

A simply supported beam has a span of 9 m and carries a uniformly
distributed load of 20 kN/m over a length of 5 m from the left end support. It
also carries two point loads of 30 kN and 40 kN at 6 m and 8 m respectively

from the left end support. Find the support reactions in the beam.

State the laws of static and dynamic friction.

Two blocks A and B of weights 1 kN and 2 kN respectively are in equilibrium
position as shown in Fig. If the coefficient of friction between the two blocks
as well as the block B and the floor is 0.3, find the force (P) required to move
the block B

Page 3 of 6
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30°

A
f«— B
(OR)

C. Determine the minimum force, P required to push the crate up the plane. The (6)
crate has a mass of 50 kg and the coefficient of static friction between the

crate and the plane, p = 0.25.

D. An effort of 200 N is required just to move a certain body up an inclined (10)
plane of angle 15° the force acting parallel to the plane. If the angle of
inclination of the plane is made 20° the effort required, again applied parallel
to the plane, is found to be 230 N. Find the weight of the body and the

coefficient of friction.

14. A. Find the centre of gravity of the T-section shown in Fig. (6)

10cm

»3 cmie—
B. A semi-circular area is removed from the trapezoid as shown in Fig. (10)

Determine the centroid of the remaining area.
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15.

YA

|¢—100 mm—»|

100-mm
[——150 mm ——pl—»]
(OR)

C. A frustum of a solid right circular cone has an axial hole of 50 cm diameter as

shown in Fig. Determine the centre of gravity of the body.
[—1m >

- l«<0.5m
le——— 2 m—»]

A right circular cylinder of 120 mm diameter is joined with a hemisphere of

the same diameter face to face. Find the greatest height of the cylinder, so that
centre of gravity of the composite section coincides with the plane of joining
the two sections. The density of the material of hemisphere is twice that the

material of cylinder.

In a lifting machine in which velocity ratio is 30, a load of 5000 N is lifted
with an effort of 360 N. Determine whether it is self-locking or reversible
machine. How much is the frictional resistance?

In a lifting machine, an effort of 500 N is to be moved by a distance of 20 m
to raise a load of 10,000 N by a distance of 0.8 m. Determine the velocity
ratio, mechanical advantage and efficiency of the machine. Determine also
ideal effort, effort lost in friction, ideal load and frictional resistance

(OR)

A screw jack raises a load of 40 kN. The screw is square threaded having
three threads per 20 mm length and 40 mm in diameter. Calculate the force
required at the end of a lever 400 mm long measured from the axis of the

screw, if the coefficient of friction between screw and nut is 0.12.

Page 5 of 6
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In a wheel and axle, diameter of the wheel is 500 mm and that of the axle is
200 mm. The thickness of the cord on the wheel is 6 mm and that of the axle
is 20 mm. Find the velocity ratio of the machine. If the efficiency when lifting
a load of 1200 N with a velocity of 10 m/min is 70%, find the effort

necessary.

*khkhkhkhkhkkhkk
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BS102 - Applied Mathematics - II

2 = Degrees 3%y = Degrees of frzedom for numerator

of fraedos for . -
denominator

g8 2 io 12 i3 20 23 30 4G & 120 fee]

-
L
w
£
(e
=Y
“

z w6t | 200 | 218 225 |20 |22 1237 | 239 | 201 |24z | za4 | 245 [ 248 | 2ee [2s0 |25 |2s2 | o2sm | oose
2 1851 | 1000 |123s |1935 | 193¢ | 1933 [1235 | 1937 |1058 |1s40 |19.41 [1943 | 1945 [1946 [1946 {1947 1543 | 1540 | 1050
3 1013 | 955 |.028 | a2 | o021 | 894 | 882 | 885 |-881 | 579 | 874 | 870 | 866 |-86 | 862 | 859 | 257-| 835 gsy
% - 616 | 6097 | 604 | 600 | 596 | 591 | 586 | S50 | 577 | 575 | 572 | %69 | 546 | 563
=l

7.71 5.84 £.59 639 5.26 ;
541 5.19. 5.05 295 4.82 482 477 474 4.68 4.62 4.56 452 450 446 443 440 | 437

661 | 579 s as
s 500 | s34l a7e | as3 | a3c | 428 | 421 | 445 | 420 [ 405 | 4co | 304 | 387 | 383 [.3e1 | 377 | 37¢ ] 370 | 387
- . 559 | 274 | a3z | a1z | zev | 387 | 279 | 373 | 368 | 364 | 357 | 451 | 344 {'340 |.338 | 334 | B30 | 327 | 332
e s07 | 2ea | 369 | 258 | 350 | 344 | 339 | 335 | 328 | 322 | 315 | 311 | 308 | 304 | 301 | 297 | 203
o

:T; ::;: 286 | 263 | 348 | 337 | 320 | 323 | 318 [ 314 | 3.07 | 301 | 294 | 289 | 286 | 283 | 279 | 275 | 271
10 495 | 410 | 371 | 348 335 | 322 | 314 | 307 | 502 | 298 | 291 | 285 | 277 | 273 [ 270 | 266 | 262 | 2358 | 254
1 484 | 2908 | 359 | 336 | 320 | 300 | 300 | 205 | 200 | 285 | 279 | 272 | 265 | 260 | 257 | 253 | 249 | 245 | 240
12 475 | 380 | 349 | 326 | 311 | 300 | 291 | 285 | 280 | 275 | 269 | 262 | 254 | 250 | 247 | 238 | 238 | 234 | 220
i3 467 | 38 | 341 | 3287| 303 | 202 | 28 | 277 | 271 | 267 | 260 | 253 | 244 | 241 | 238 | 234 | 230 | 225 | 221
14 460 | 374 | 334 | 311 | 296 | 285" | 276.| 270 |.265 [260 | 253 | 246 | 239 | 234 | 231 | 227 | 222 | 2328 | 213
15 454 | 368 | 229 | 306 | 290 | 279 | 271 |.268 | 259 | 254 | 248 | 240:| 233 | 228 | 225 | 220 | 216 ] 2n 7

449 | 363 | 324 | 301 | 285 | 274 | 266 | 259 | 254 | 249 | 242 | 235 | 228 |-223 | 219 | 215 [ 211 | 206 | 201
445 | 355 | 320 | 296 | 28t | 270 | 261 | 255 | 249 | 245 | 238 | 231 | 225 | 238 | 215 | 210 | 206 | 200 | 196
441 | 355 | 316 | 293 | 277 | 266 | 258 | 251 | 24R | 241-) 234 | 227 | 249 |'214 |-211 | 206 | 202 | 197 | 182
438 | 352 [ 333 [ 290 | 274 | 263 | 254 | 244 | 242 §23B-| 231 | 223 | 216 | 221 | 207 | 203 | 1.98° ) 193 | 188
435 [ 249 | 310 | 287 | 2717 260 | 251 | 245 | 239 | 235 [ 228 | 220 | 232 | 207 | 204 | 199 | 195 | 190 | 184

4.32 347 3.a7 284 2.68 2.57 2.49 2.42 237 232 225 2.18 2.10 2.05 201 1.96 192 187 [--1.81
430 3.44 3.05 2.82 266 .| 255 246 | 240 2.34 2304 223 2.15 2.07 z.02 1.98 1.04 1.89 1.83 1.78
4.28 342 2.03 2.80 2.64 2.53 | 244 |"237 232 227 220 | 213 | 205 2.00 196 19 186 181 178
3.40 3.01 278 2.62 251 242 2.36 230 225 218 211 2403 1.97 1.94 ige | 184 179 1.73 -
339 299 2.76 2.60 2.49 2.40 234 228 224 216 2.09 2.01 1.9 1.92 1.87 .82 177 in

37

417 | 332 | 292 | 269 | 253 | 242 | 233 | 227 |.221 | 216 | 209 | 201 | 193 | 188 | 184 | 179 | 174 | i68 | 1&2
| 323 | 284 | 261 | 245 | 234 | 225 | "298 | 212 | 208 | 200 | 102 | 184 | 178 | 174 | L69 | nes-| 158 | 151
400 | 315 | 276 | 253 | 237 | 225 | 217 | 210 | 204 [2199 | 192 | 184 | 175 | 1.65 [ 165 | 159 | 153 | 147 | 130
392 | 307 | 268.| 245 | 220 | 238 | 209 | 202 | 196 | 191 | 183 | 175 | .166 | 1.60 | 1.55 | 150 | 143 | 135 225
384 | 300 | 260 [ 237 | 221 | 210 | 201 | 194 | 188 | 183 | 175 | 167 | 157 | 151 | 146 | 139 | 132 | 122 | 100

88sa8 neney 8esss

¥,
alues of F, 0.01

QIMIFFCILT T FTET/T T /T 7 v e =

¥a = Degrees ’ 7 = D of freedom for
of for B
denominator 1 2 3 4 5 6 7 8 ° 10 12 15 20 25 0 40 60 120 [s<]
1 4052 | 5000 | 5403 | 5625 | 5764 | 5859 | 5928 | 5982 | 6,023 | 6055 | 6,106 | 6,057 | 6200 |6240 | 6261 | 6287 | 6313 | 6330 | 6366
2 98.50 | 99.00 | 99.17 | 9925 | 99.30 | 9933 | 9936 | 9937 | 9939 | 99.40 | 99.42 | 99.43 | 9945 |99.46 | 9957 | 99.47 | 99.48 | 99.49 | 9950
3 34.12 | 30.82 | 2946 | 23.71 2824 | 27.01 | 27.67 | 27.49 | 2735 27.23 | 2705 | 26.87 | 26.6% |2658 | 2650 | 2641 | 2632 | 26.22 | 26.13
4 21.20 | 18.00 | 1669 | 1598 | 15.52 | 1521 | 14.98 | 14.80 | 14.66 | 14.55 | 1437 | 1420 | 1402 [13.91 | 13.84 | 13.75 | 13.65 | 13.56 | 13.96
E 1626 | 1327 | 12.06 | 1139 | 10.97 | 1067 | 1046 | 1029 | 1016 | 1005 | 989 | 972 | ¢55 | 945 | 038 | 920 | 620 | 011 | 902
& 1375 | 1092 | o.78 | @15 875 | 847 | 826 | a10 | 798| 787 | 772 | 756 | 740 | 730 | 723 | 714 | 7.06 | 697 | 688
= 1225 | 955 845 | 785 | 746 | 719 | 699 | 684 | 672 | 662 | 647 | 631 616 | 606 | S99 | 591 | 582 | 574 | S85
& 11.26 | 865 | 759 | 701 | 663 | 637 | 618 | 603 | 591 | 581 567 | 552 | 536 | 526.| 520 | 512 | 503 | 495 | 486
9 1056 | 802 | 699 | .6.42 606 ( S80 | 561 | 547 | 535 526 | 511 | 496 | 481 | 471 | 465 | 457 | 448 | 440 | 431
10 1004 | 756 | 655 | 599 | S64 | 539 | 520 | 506 | 494 | 485 | 471 | 456 { 441 | 431 | 425 | 417 | 408 | 200 | 391
i1 965 | 721 | 822 567 | 532 | 507 | 489 | 474 | 463 | 454 | 440 | 425 | 410 | 401 | 394 | 386 | 378 | 3.69 | 360
12 933 | 693 | 595 | 541 506 | 482 | 464 | 450 | 439 | 430 | 426 § 40L | 38 | 376 | 370 | 362 | 3541 345 | 336
13 9.07 6.70 574 | 2t 4.86 4.62 4.44 430 4.19 4.10 3.96 3.82 3.66 357 3.5 343 334 325 3.17
14 BB6 | 651 | 556 | 504 | 460 | 446 | 428 | 414 | 403 | 394 | 380 | 3.66 | 331 341 | 335 | 327 | 318 | 3.09 | 3.00
15 868 | 6356 | S42 | 489 | 456 | 432 | 434 | 400 | 389 | 380 | 367 | 352 | 337 | 328 | 321 313 | 305 2.5 | 2.87
16 853 | 623 529 4.77 4.44 4.20 4.03- 3.89 378 369 | "355 34 3328 3.16 3.10 3.02 293 284 275
17 840 | 611 | 518 [ 4.67 434 | 430 | 393 | 379 | 368 | 359 | 346 | 331 | 316 | 307 | 300 | 292 | 283 | 275 | 265
18 829 | 601 | 509 | 438 425 | 401 | 384 | 371 360 | 3.51 337 | 323 | 308 | 298 202 | 284 | 275 | 266 | 257
19 a.18 5.93 5.01. 4.50 4.17 3.94 377 3.83 352 343 330 3.15 3.00 2.91 2.84 2.76 267 258 249
20 8.10 585 4.94 443 4.10 3.87 370 | 356 346 337 323 3.09 2.94 2.84 278 2.69 261 | 252 242
21 B8.02 5.78 4.87 437 4.04 381 3.64 351 340 331 3a7 3.03 2.88 2.79 272 2.64 2.55 245 236
22 7.95 572 4.82 431 399 3176 3.59 3.45 335 3.26 312 | 298 283 273 | 2.67 | 238 250 | 240 | 231
23 7.88 5.66 4.76 426 | 3.4 3.71 354 341 330 321 3407 293 | 278 2.69 2.62 2.54 245 235 226
24 782 | 561 | 472 | 422 | 390 | 367 | 350 | 336 | 326 | 317 | 303 | 28 | 274 | 264 | 258 | 249 | 240 | 231 | 221
25 7717} 3557 4.68 4.18 385 363 3.46 332 322 3.13 299 2.85 270 2.60 2.54 245 2.36 227 217
30 756 | 539 | 451 | 4@ 370 | 347 | 330 | 317 | 307 | 298 | 284 | 270 | 255 | 245 | 239 230 | 221 | 211 | 201
40 731 5.18 | 431 X:c} 3.51 32 312 299 2.89 2.80 266 | 252 237 227 220 211 202 192 1.80
60 708 | 498 | 413 | 3.65 | 334 | 332 | 295 | 282 | 272 | 263 | 250 | 235 | 220 | 210 | 203 | 194 184 | 173 | 160
120 685 | 479 | 395 | 348 | 317 | 296 | 279 | 266 | 256 | 247 | 234 | 219 | 203 | 193 | 186 | 176 | 1.66 | 1.53.} 138
[>=] 6.63 4.61 3.78 33z 3.02 2.80 2.54 2.51 241 232 218 204 1.88 177 1.70 159 1.47 132 1.00
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t-Table
o Probability
W 0.9 0.1 0.05 0.02 0.01
1 0.158 6314 12706 31.821 63.657
2 0.142 2.920 4.303 6.965 9.925
3 0.137 2.353 3.182 4.541 5.841
4 0.134 2.132 2.776 3.747 4.604
5 0.132 2.015 2.571 3.365 4.032
6 0.131 1.943 2447 3.143 3.707
7 0.130 1.895" 2.365 2.998 3.456
8 0.130 1.860 . 2.306 2.896 3355
9 0.129 ©1.833 2.262 2.821 3.250
10 0.129 1.812 2078 2.764 3.169
11 0.129 1.796 2.201 - 2.718 3.106
12 0.128 1.782 2.179 2.681. 3.055
13 - 0.128 1.771 2.160 2.650 3.012
14 0.128 1.761 2.145 2.624 2.977
15 0.128 1.753- 2.131 - 2.602 2.947
16 0.128 1.746 2105 2.583 2,921
£y 0.128 1.740 2.110 2.567 ~ 2.898
18 0.127 1734 2.101 2552 - 2878
19 0.127 1.729 2.093 2.539 2.861
20 0.127 1.925 2.086 2.528 2.845
21 - 0.127 1.721 2.080 2.518 2.831
22 0.127 1.717 2.074 2.508 2.819
23 - 0.127 1.714 2.069 2500  2.807
24 0.127 1.711 2.064 2.492 2,797
75 0.127 1.708 2.060 2.485 2.787
30 0.127 '1.697 2.042 2.457 2.750
40 0.126 1.684 2.021 2.423 2.704
60 - 0.126 1.671 2.000 2.390 2.660
120 7 0.126 1.658 _  1.980 2358 . 2617
o 0.126 1.645 1.960 = 2.326° 2576
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STATISTICAL
STATISTICAL TABLES 1ABLRS
2
Values of ",
vl a=0995 a=09 a=0975 a=095 a=005 a=0025 a=001a=0005| »
Values of £ 1| 00000393 000PIS7 0.000962 000393 3841 5024 6635 780 | 1
o v « 20 00100 000t 00506 0103 5891 7378 9210 10597 | 2
: 30 00M7 015 0206 0352 7815 9M3  11M5 1288 | 3
° 40027 0297 0484 0711 9488 11143 13277 14860 | 4
v la=010 a=005 «=005 a=001 o=0008%3 a=000625 a=0005|v 50 0412 054 0831 1145 1070 128% 15056 16750 | 5
1 o3 634 1206 318U 38204 50923 667 |1 61 0676 - 0812 1237 1635 12502 14449 16812 18548 | 6
ol des 0 e 1650 2560 0ms | 2 7] 0989 1239 1690 2167 14067 16013 18475 20278 | 7
8| 1314 L6 2180 273 15507 19535 20090 21955 | 8
1| 168 238 3182 454 4857 539 581 13 61 iz i
: " i i il 1735 2088 2700 3315 16919 19023 21666 23589 | 9
CON T 0 A A A - . ' | 2156 2558 3247 3940 18307 0483 23209 25188 | 10
50147 2005 251 31365 354 3810 4032 |5
1| 2603 3053 3816 4555 19675 21920 475 6757 | 1
6 140 1.943 2447 3143 3.288 3su |6 12| 307 35M 4404 5226 21026 M 26217 28300 | 12
71 1415 1.805 2365 2998 3128 3335 349 |7 1B 3565 4007 5009 5892 22362 24736 27688 29819 | 13
8 1w 1860 2306 2.8% 3016 3.206 3% 18 S 405 4660 3629 651 23685 26119 29041 31319 | 14
9| 138 L8 2261 2821 2934 3111 350 |9 15| 460 520 6262 7261 24996 27488 30578 32800 | 15
Wl om 228 2764 - 2870 3038 369 |10 16 | 5142 5812 6908 7962 26296 28845 32000 34267 | 16
o b agite 0 - - 200 2081 s 1 17 5607 6408 7564 8672 27587 30091 33400 35718 | 17

18 | 6265 7.015 8231 9.390 28869 31526 34805 3756 | 18

) s e 2m 168 2780 s ggf; g 19| 684 763 8%7 10017 30144 18 6191 WS | 19
B i 1mo 26 2630 2746 L ; 0| T4 820 91 10851 3410 MIN 366 9997 | 2
L - s il 2| 80 88 10283 1L RN 34T BeR  aidol | 2
{ © 6% 2831 2947 15 : . . : g ’ 1932 y
I 1 s 6 n 863 95 109 1238 MBI KB M2 0% | B
6] 1m0 1 w15 2673 2813 w91 {16 25| 920 1019 1689 1301 35072 3806 41638 4181 | B
7l w1 20 2567 2655 2793 W% |17 2| 9886 1085 12401 13484 36415 30364 42080 45558 | 24
I 130 @ 20 2 269 W5 8B |18 Blom o um G0 w6 MR 466 W 6o | 5
B o138 1M 209 2539 2625 2789 281 19 % | 1160 12198 13844 15379 39885 41923 45642 48290 | %6
0oL 1ms 0% 158 2613 274 2845 |0 27| BB 1281 ST 16151 40013 430 46963 40645 |
- 2| 12460 13565 15308 1698 4135 44461 4828 5099 | 28
s 1m0 2518 2602 172 sl b 2913021 14256 16047 17708 42557 45772 49588 5233 | 29
nlow M M 258 259 270 3:(’)? g 0| 13787 14953 16791 18493 3T 46970 S08%  S3672 | 0
50 258 2710
L 3‘3‘2 ;jgg g e el o 000706 26 243 26500 ST 32 63691 66766 | 40
ol B : s e rvicl o 0| 272991 0707 RIT MTet 62505 M40 T6ISE 79490 | 50
% o1de 178 200 248 ; 60 | 35535 3485 404% 4318 908 QWS 8RIW 91952 | 6

6| 1315 1.706 2056 2479 1559 2.684 279 | 2% T0 | 43215 45442 48758 51739 90531 95023 100425 104215 | 70
77 1314 1703 2052 2473 2553 2676 2Mm 77 80 | 51172 53.540 57.153 60391 101879 106629 112329 116321 80
!l i VoL 208 2460 2547 2669 276 |28 9 | 59196 61754 65646 69126 113145 118136 124116 128299 | %0
;; ;ii:; l'é% 2 045 2462 2541 2663 275 Lk 100 | 67328 70.065 74222 71929 124342 129561 135807 140.169 | 100
il | 1 1,645 1.960 2326 2304 2498 2576 | inf *This table is based on Table 8 of Biometika Tubles for Statisticians, Vol. 1, by permissian of the Biometrika trustees.




