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Choose the correct option for following questions. All the Questions are
compulsory and carry equal marks

1. The region of rejection of the null hypothesis H,, is known as
Option A: | Critical region
Option B: | Favourable region
Option C: | Domain
Option D: | Confidence region
2. Sample of two types of electric bulbs were tested for length of life and the
following data were obtained
Size Mean SD
Sample 1 8 1234 h 36 h
Sample 2 7 1036 h 40 h
The absolute value of test statistic in testing the significance of difference
between means is
Option A: | t=10.77
Option B: | t=9.39
Option C: | t=8.5
Option D: | t=6.95
3. If X is a poisson variate such that P(X = 1) = P(X = 2),then P(X = 3) is
Option A: | 4e2
3
Option B: | 4¢2
OptionC: | 4
3e?
OptionD: | 4
e?

1|Page



4. 1 0 O
IfA= lO 2 Ol,Then following is not the eigenvalue ofadj A.
0 0 3
Option A: | 6
Option B: | 2
Option C: | 4
Option D: | 3
5. 2 -1 1
For the matrixll 2 —1] the eigenvector corresponding to the distinct
1 -1 2
eigenvalue A = 2 is
Option A: | [1
11
11
Option B: | [ 1]
-1
L 1
Option C: | [2]
1
1)
Option D: | [1]
2
1
6. The necessary and sufficient condition for a square matrix to be diagonalizable is

that for each of it’s eigenvalue

Option A: | algebraic multiplicity > geometric multiplicity

Option B: | algebraic multiplicity = geometric multiplicity

Option C: | algebraic multiplicity < geometric multiplicity

Option D: | algebraic multiplicity # geometric multiplicity

7. If the characteristic equation of a matrix A of order 3 x 3 is 23 — 742 + 111 —
5 = 0, then by the Cayley-Hamilton theorem A~ is equal to

i 1
Option A = (43— 742 +11)

Option B: | 2 (42 + 74 + 111)

.
Option C: = (43 + 742 + 118)
ionD: |1
Option = (42 =74+ 11D
8. Value of an integral f01+i(x2 — iy)dz along the path y = x? is
OptionA: |5 i
6 6
OptionB: | 5 1
6 6
Option C: E.,.i
6 6
OptionD: | =5 @
6 6
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5z24+7z+1

. 1.
Integral [ — dz along a circle |z| = Sis equal to
Option A: |1
Option B: | -1
Option C: | 3/2
OptionD: | 0
10. Analytic function gets expanded as a Laurent series if the region of convergence
is
Option A: | Rectangular
Option B: | Triangular
Option C: | Circular
Option D: | Annular
11. Residue of f(z) = ————atapolez =2 is
(z+1)2(z-2)
Option A: | 4/9
Option B: | 2/9
Option C: | 1/2
OptionD: | 0
12. - . _ 1, atk=0 .
z-transform of an unit impulse function §(k) = 0. otherwise is
Option A: |1
OptionB: |0
Option C: | -1
OptionD: | K
13. z{sin(3k +5)}, k=0 is
Option A: | z2sin2 — zsin5
z?2 —2zcos3+1
Option B: | z%2sin5 + zsin 2
z?2 —2zcos3+1
Option C: | z%sin5 — zsin 2
z2 —2zcos3+1
OptionD: | z%2sin2 + zsin5
z2 —2zcos3+1
14. i - S A— i
The inverse z-transform of f(z) DD Nzl > 2 s
Option A: | 2k — 2
Option B: | 2k — 1
Option C: | 2k +1
Option D: | 2k + 2
15. If the basic solution of LPP is x = 1,y = 0 then the solution is
Option A: | Feasible and non-Degenerate
Option B: | Non-Feasible and Degenerate
Option C: | Feasible and Degenerate
Option D: | Non-Feasible and non-Degenerate
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16. If the primal LPP has an unbounded solution then the dual has
Option A: | Unbounded solution
Option B: | Bounded solution
Option C: | Feasible solution
Option D: | Infeasible solution
17. Dual of the following LPP is
Maximize z = 2x; + 9x, + 11x3
X1 — Xy +x3=>3
Subjectto —3x; +2x3 <1
2x1 +x, —5x3 =1
X1,%X2,x3 =0
Option A: | Minimizew = —=3y; +y, + '
—y1— 3y, +2y' =2
Subject to y1+y' =9
-y, + 2y, =5y =11
v1,Y2 = 0, y’ unrestricted
Option B: | Minimizew = —3y; +y, + y;
—y1—3y2+2y; 22
Subject to Yyi+ys=9
—y; + 2y, —5y; > 11
Y1.Y2,Y3 20
Option C: | Minimize w = 2y; + 9y, + 11y’
—y1— 3y, +2y' =3
Subject to y1+y =1
—y1+2y; =5y =21
v, Y2 = 0, y’ unrestricted
Option D: | Minimize w = 2y; + 9y, + 11y;
—y1 =3y, +2y3 23
Subject to yit+ys =1
—y1+2y; =5y; =21
v1,¥V2 = 0, y’ unrestricted
18. Consider the NLPP:
Maximize z = f (x4, x;), subject to the constraint h = g(x;,x,) — b < 0.
Let L = f — Ag, then the Kuhn-Tucker conditions are
Option A: a—Lzo, a—Lzo, Ah=0, h=0, 2120
dx, dx,
OptionB: | 0L _ 0 9L o Jh=0, k<0, 230
0xq dx,
OptionC: | 0L _ 0 9L o hz0, k<o, <0
0xq dx,
Option b: a—Lzo, a—Lzo, Ah=0, h=0, 21=0
0xq dx,
19. In a non-linear programming problem,
Option A: | All the constraints should be linear
Option B: | All the constraints should be non-linear
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Option C: | Either the objective function or atleast one of the constraints should be non-linear
Option D: | The objective function and all constraints should be linear.
20. Pick the non-linear constraint
Option A: |xy+y=>7
OptionB: |2x —y <5
OptionC: |x+y <6
OptionD: | x+2y =9

Subjective/descriptive questions

Q2

Solve any Four out of Six5 marks each

(20 Marks)
In an exam taken by 800 candidates, the average and standard deviation of
A marks obtained (normally distributed) are 40% and 10% respectively. What
should be the minimum score if 350 candidates are to be declared as passed
2 1 1
B If A= IO 1 Ol , By using Cayley-Hamilton theorem find the matrix
1 1 2
represented by A® — 547 + 7A% — 345 + A* — 543 + 842+ 2A +1
Evaluate the following integral using Cauchy-Residue theorem.
2
c I= [, —=3*—dz wherecis the circle |z —1| =1
(Z+Z) (z-2) 2
D Obtain inverse z-transform 22;2 , 1<zl <3
z4—2z-3
Solve by the Simplex method
Maximize z = 10x; + x, + x3
E . X1 +x, —3x3 <10
Subject to 4x, + x5, +x3 < 20
Using Lagrange’s multipliers solve the following NLPP
r Optimise z = 4x; + 8x, — x? — x3

Subjectto x; + x, = 2

Q3

Solve any Four out of Six5 marks each

(20 Marks)

When the first proof of 392 pages of a book of 1200 pages were read, the

distribution of printing mistakes were found to be as follows.
No of 0 1 2 3 4
mistakes in

A page (X)

No. of pages 275 72 30 7 5
()

Fit a poisson distribution to the above data and test the goodness of fit.
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4 6 6
Show that the matrix l 1 3 2 l is not diagonalizable.
-1 -5 -2

z-1 . , , . .
If f(z) = Gh@iD obtain Taylor’s and Laurent’s series expansions of f(z)

in the domain  |z| < 1&1 < |z| < 3 respectively.

If f(k) ==+= find z{f(k)}, k>0

2k 3k

Solve using dual simplex method
Minimize z = 2x; + 2x, + 4x5
2xq + 3%, + 5x3 = 2
Subjectto 3x; +x, + 7x3 < 3
X1 +4x, +6x3 <5
X1,%2,%3 =0

Solve following NLPP using Kuhn-Tucker method
Maximize z = 2x? — 7x% — 16x; + 2x, + 12x;x, + 7
Subject to 2x; + 5x, < 105

X1, %5 =0
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Standard Mormal Distribution Table

F3
I 10 i) .02 03 M 5 16 T 0= i)
00 | 0D | 0040 | 0080 | 0120 | D160 | 0199 | 023% | OE7T0 | 0319 | 0359
Ol | 0398 | D438 | O4VE | 0517 | D557 | (065G | 636 | 0675 | 0714 | 0753
0.2 | 0793 | O83E | 0871 | 0010 | 0548 | OSET | 1026 | 1064 | 1005 | 1141
03 | 1179 | D217 | 1255 | (1283 | 1331 | .13G8 | 1406 | 1443 | 1480 | 1517
04 | 1554 | 1591 | 1628 | (1664 | 1700 | .IV3E | 1772 | 1808 | 1844 | 1879
0.3 ] 1915 | 1950 | 1585 | 2019 | 205 | 2088 | 2123 | Z15T | 2190 | 2234
OLE | 2357 | 2291 | 23234 | £357 | 2389 | 2422 | 2454 | 2486 | 2517 | .254%
O | Z58D | 26101 | 2642 | 2673 | 2704 | 2734 | 2764 | ET9d | 2BES | 2B52
0.8 | ZBR] | 2910 | 283% | 06T | 2995 | 3003 | 3051 | 307H | 3106 | 3133
0% | 3158 | 3186 | 3212 | 3238 | 3564 | 3285 | 3315 | 380 | 3365 | 3380
1.0 | 3413 | 3438 | 3461 | 34B5 | 3508 | 3531 | .3554 | 3577 | 3599 | 3621
LI | 3643 | 3665 | 686 | 3708 | 3729 | 3749 | 3770 | 30 | 3810 | 3830
1.2 | 3840 | 3869 | 388 | 3007 | 3925 | 3544 | 3062 | 3580 | 3597 | 4015
1.3 | A032 | 4049 | 4066 | 4082 | 4099 | 4115 | 4130 | 4147 | ALGE | 4177
14| A182 | 4207 | 4233 | A236 | 4251 | 4365 | 4279 | AP92 | 4306 | 4319
1.5 | A332 | 4345 | 4357 | A370 | 438F | 4354 | 4406 | 4418 | 4429 | 4d41
LE | A452 | A463 | 4474 | A4B4 | 4495 | 4506 | 4515 | 4525 | 4535 | 4543
L7 | A554 | 4564 | 4573 | A5K2 | 4531 | 4559 | 4GDE | AG16 | AGZ5 | 4633
IL.E | AGd]1 | 4649 | 4656 | AGGd | 4671 | 4G7E | AGHG | 4693 | 4659 | 470G
1.9 | AT13 | ATIS | 4726 | AT32 | AT38 | 4744 | AT50 | AT56 | ATE] | ATET
20| ATT2 | ATTE | ATE3 | ATHE | 4793 | 4758 | 4B03 | 480K | 4E1Z | 4RIV
21 | AB21 | AEEE | 4E30 | AB3d | ABEE | 4842 | 4B4E | AB5D | 4B | 4B3T
23 | ABG] | 4864 | 4BGE | ABT1 | 4875 | 4ETE | 4BE1 | 4S84 | AEET | RGO
23 | ABO3 | 4395 | 4EGE | ABO1 | 4504 | 4506 | 40909 | 4911 | 4513 | 491G
24 | A9IR | 4930 | 4522 | 4025 | 49T | 45359 | 40931 | 4932 | 4554 | 403G
25 | AU3R | 4540 | 4541 | AD3 | 4545 | 4G | I04E | 4940 | 4551 | 4052
LB | 4953 | 4955 | 4556 | ADST | 4959 | 4960 | 4061 | 4962 | A5ES | 4064
LT | ABGS | 4965 | 45GT | ADGE | 4969 | 4570 | 4071 | 4972 | A5T3 | 4974
2B | A9Td | 4975 | ABTE | ADTT | ASTT | 49TE | 4079 | 4970 | 4580 | 408D
2% | ABR] | A%EF | 4582 | ADB3 | 4584 | 4584 | 4085 | 49R5 | 4580 | 40EG
30 | ABRET | 4%ET | 4587 | ADBR | 4588 | 4585 | 40BG | 4980 | 4590 | 4090
30| Ay [ 4591 | 4530 | ADO] | 4502 | 4952 | 4002 | 4992 | 4593 | 4053
3.2 | AD93 | 4995 | 4554 | ADDd | 49094 | 4954 | 4004 | 4585 | 45495 | 4055
3.3 | ADO5 | 4995 | 4555 | ADDG | 49006 | 495G | 4000 | 4996 | 4596 | 4057
34 | ADOT | 4947 | 4997 | ADOT | 4997 | 4957 | 4007 | 4997 | 45497 | 4098
35 | ADOR | 4998 | {558 | ADOR | 4508 | 4958 | 400F | 4998 | 45498 | 4098
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t-Distrnibution Table

—

The shuded aron is equal to o for

1.
df L.1on Len Eome t.mo L ms

1 T00s 0.a1d 127G SLEI [ A
2 1.586 7. 2eM) 4.303 (FR L H) .02
3 1538 3.363 1182 4.0d1 A4l
4 1.633 21372 2TTh .47 4604
] 1.476 2016 25Tl b 1) 4032
[ 1.440 1.243 2 44T 3.143 A.707
T 1.415 1590 2360 T HE 2400
] 1.397 1350 230G T EOG A.366
] 1353 1.533 P >AM 3.2:0
1] 1.372 1.512 2298 04 A1CT
11 1353 1.796 2N TTIE a.10:
12 1305 1.782 2170 TGEL A06E
13 1350 1.771 2160 2660 a0z
14 1.340 1.761 2140 2624 297
1% 1.341 1.753 21N G0 2047
15 1337 1.746 10 ToET 203
1T 13353 1.740 110 oLT 2808
18 1330 1.734 21 oLT 28TE
] 1.328 1.720 20 ] 2AEL
Al 13350 1.720 208G 528 2845
| 1323 1.721 208 2olE 2831
Pt 1321 1.717 2074 rollE 2B:h L]
3 1.319 1.714 2060 .ol 3807
4 1.318 1.711 2064 403 2707
b 1.316 1.708 206G 485 2TET
b 1.315 1.706 2066 24D 2779
T 1.314 1.703 20462 AT aml
L] 1.313 1.701 2048 AGT 2TCE
Pt 1.311 1600 2040 TAGT 276l
il 1.310 1697 2042 ALT 270
32 1.3 16504 20T 440 2ATIE
H 1307 1.591 2032 441 2T
irH 1306 1.538 2028 414 2710
=] 1. 304 1656 20 240 2Tz
o 1. 2532 1640 L.9Gl L3 2076
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TAEBLE €: Chi-5quared Distribution Values for Various Right-Tail Probabilities

Frohability

1] ,|1
Right-Tail Probability

dfl 0250 0100 0.050 0.025 0.0 S 0001
| 132 | 384 5.02 .63 TEE 10.83
2 277 4.61 5.99 7.38 9.21 1060 13.82
3 4.11 6.25 7.81 235 1134 1284 16.27
4 5309 T.78 0.49 11.14 1328 1486 15.47
5 663 2.4 11.07 12,83 1505 1675 20.52
fi TE4 L0654 12.59 14.45 6.8l 1855 1246
7 204 1202 14.07 16.01 1848 2R 24.32
B 1022 13.36 15.51 17.53 0.0 2106 2602
9 1139 14.68 16.92 19.02 2167 2359 27.88
1] 1255 15.99 18.31 20.48 321 2519 29.59
11 13.70 17.28 19.68 .9, 2472 2676 31.26
12 1485 18.55 21.03 2334 e 2530 3291
13 15598 1981 2235 24 769 982 34.53
14 17.12 I1.06 368 612 914 313z 3602
15 1825 I3l 25.010 27.49 30.58 321ED 37.70
] 1937 354 2630 2885 32.00 3427 3025
17 20049 277 27.59 3009 3341 3572 40,79
18 2160 25.99 2887 31.53 3481 316 4231
4] 12Tz X120 30104 3285 3619 385E 43.82
0 15E3 X541 3141 347 3757 40000 45.32
25 2934 3438 37.65 40.65 4431 46.93 52.62
30 3480 4026 4377 46.98 5089 5367 50,70
40 45.62 51.80 55.76 59.34 6369 6677 73.40
30 5633 63.17 G750 71.42 T6.15 T9.49 B 66
il 698 74.40 T9.08 83.30 B335 2195 00 61
fi!] TI 58 B5.53 9053 95.02 1004 1042 1123
] B3 0658 101.8 [ 066 1123 1163 1248
o0 DE.65 10765 1131 11a.1 124.1 1283 137.2
100 101 118.5 124.3 1296 135.8 1402 149.5
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