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TITIRD SEMESTER B.TECH. (ENGINEERING) DEGBEE

EX(AMINATION, DECEMBER 2OO7

Chemical Engineering

CH 2K 3OI-ENGINEEBING MATI{EMATICS

(CommontoCH/EC|CEIEE,|NIIC/PE/MEIBIWBTIPTIPTEEIPTME/PTCE/PTCH/PTEC)
Maximum : 100 Marks

Time : Thrre Hours 
Ansuer a, questions'

I. (a) 
'prove 

that the vectors (1, z, g) (2,3,-1), (1, - 1, 1) are independent vectors in R3'

(b) Find the subspace u in R3 spanned by the vectors (L, - 2, l) (-2,0' 3)' (3' - 2' - 2)'
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(c) Find the rank of the matrix
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(d) ltf (x')-- x/(x+ 5), compute /(A) forA= 

[ Z I I

(e)

(0

(g)

Derive the mean and variance of distribution'

If. go/oof the rivets produced by a nachine and defective, find the probability that out of

10 rivets chosen at random (i) less than 2 will be defective ; (ii) exactly 5 will be defective'

,Ihe mean repair time arrd standard deviation of a random sample of 50 machines are 15'5

mi-nutes and 2.1 minutes respectively' Construct a 0'95 confidence interval for the true mean

repair time.

A random sample of 900 items has a mean 3.4 ancl stand^ard deviation 2'61' Is 16s sample

to- t large population of mean 3'25 ? kvel of significance is 5%'

(8x5=40marks)

Find the basis and the dimgnsion of the vector space V spanned by the vectors (3' 9' 3' 5)'

(4, L2,4,5) (2,6, 1, o), (5, 15, 3, 2).
(7 marks)
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(b)' Veri& wether the following transfomatirons are linear or uot :

(i)' T : R3 + Ba where T (r, t:.2) = (r+y, ! + 3z., z * t, O)

(ii) T : Rs -) Rs, where T (r, y z) = (r + 2la 2y * 32, 3z + r).
(8 marks)

u
(bi 'ftti: Rs'; Rs is a linear transfrrmation ginen by Vr = (1, l, 1), Vz = (1, 2, 0) Ve = (0, l, 2),

:,1 ', f\,t, = (3, 3, 3), TV2 = (3,4.0), Tys = (3, 4 6), find T (g l, z).

(7 marks)

(d) Find the inverse of the linear traneformation on R8 for the linear transformation

. T(gy,z)=(x-y#z,u+2y,y-zl. 
(gmarks)
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I ',,.. | -lzIII. (a) Find a pair'mat*i'ues (P, Q) such that PAQ is a diagonal matrix for A = ,, ::. , [o

(7 marks)

(b) Find *transfornation which will reduce the quadratic from

brxz+6xzxs+brxs* *? * 1rf, + 3"2

to a sum ofsquares.
(8 marks)
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Iln 2

(c) Find the characteristic values and characteristic vector of the matrix | 
"

[1 0

(7 marks)

r)
l, prc"e that the characteric values of / (A) are equal

3)
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(d) Ifl (r) = * - 4r+3 and^= 
[:
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tol (rr)
(8 marks)
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Or

(c) Explain briefly on (i) operating characteristic curves ; (ii) Randomization.
(d) Fit a Poisson distribution for the following data and test the goodness of fit :

I
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IV- (a) A eertain screw rnalring machine produces an average of 2 defective screws out of 100 ar
pack them in boxes of 500. Find the probability that a randomly chosen box contair
(i) 12 defectives ; (ii) lees than 6 defectives.

(b) Derive the expression for EQQ aud EeP) of gamna distributiou.

Or

(c) A random variable has a normal distribution with mean p = gb.O and standard deviatic
o = 4-7. What ale the pmbabilities that the random variable takes a value (i) less than 8?
(ii) between 8l and 9O.

. (7 markr
(d) If the life, in years of a electronic device has a Weibull distribution with parameters cr = 0.

and B = 2, find (i) the probability that the life of the device exceeds b years ; (ii) the mean lil
time. .

(8 markr
V' (a) In six test sums it took 14, 12, 13, 16, 12 and ll minutes to assemble a certain mechanice

device. Construct a . 95 confidence intenral fo! o, the true standard deviation of the amoun
of time it taken to assemble the mechanical device.

(7 marks
(b) A sample of 100 bulbs of brand A gave a mean life time of 1100 hours and standard deviatior

80 hours ; another sample of 150 bulbs of brand B gave a mean life time of 1,300 hours an<
standard deviation g0 hours. f,v4mins whether the difference between means is significan
or not.
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[4 x 15 = 60 marksJ
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