DRONACHARYA GROUP OF INSTITUTIONS, GREATER NOIDA
CBNST QUESTION BANK

Q.1 Define *Absolute error’ and ‘Relative error’. An approximate value of m is given by
3.1428571 and its true value is 3.1415926.Find absolute and relative errors.
(0.2 In normalized floating point mode, carry out the following mathematical operation:
(AS46E 3 +(S45MES)
Q.3Apply the procedure for the following multiplication:
(.5334 x 107) x (.1132 x 107%)
Indicate if the result is overflow or underflow.
Q.4 In performing numerical calculations, how many types of errors are encountered?
Write each tvpe of errors and discuss them by giving examples.
Q.5 Multiply the following floating point numbers:
(i).1111 E 51 and 4444 E 50
(if) 1234 E -49 and .1111 E -34
Q.6 Subtract the following floating-point numbers :
0.46132447 x 10° and 0.46123568 x 10°
Q.7 Find the sum of .234 x 10% and .478 x 10? and write the result in three — digit
mantissa.

Q.8 Add the number 0.1125 x 10~° & 0.4798 x 10~* using normalized floating poix
concept.

Q.95ubiract 0.4688 x 10% from 0.1544 x 107 using normalized floating point
concept,

. 10 .
(Q.10Define absolute error and relative ervor.If true value = — and approximate TI:l]ue

3
iz 3.33, then find absolute and relative errors.
Q.11 Let x* approximate x correct up to n significant digits if e¥ is evaluated forx,
—8 < x = 9, then what should be relative error?

Q.12 For x =.4845 and y = 4800, calculate the value of I{%] by using normalized

floating point arithmetic. Compare the result with the value of (x-v) Indicate the errm
in the former.

Q.13 Find the relative error involved in rounding and truncating 4.9997 to 5.000.

Q.14 Prove that the absolute error in the common logarithm of a number is less than half
the relative error of the given number.

Q.155how with suitable examples that asseciative and the distributive laws of arithmetic
are not always valid when floating point representation of numbers is used.

Q.16 Evaluate 2 corrected to four decimal places by Newton-Raphson method.

Q.17 Find a positive value of {1.'?}1-"3 correct to four decimal places by Newton-Raphson
method.

(Q.18Find the real root of the equation 2x — log 10x — 7 = 0 using iteration method.

Q.19Find a real root of cosx = 3x + 1, correct to four decimal places using iteration
method

Q.20 Find the rate of convergence for Regula-Falsi method..



(.21 Write a computer programin “C" for the Regula-Falsi method.

(.12 Find the root of the equation xe™ = cos x correct to four decimal places by
using secant method,

(Q.23Discuss the various steps of Newton-Raphson method to find root of equation. For

what starting values will Newton's method converge if the function is f(x) = )

(Q.24Write an algorithm and a program in C for finding the summation of the following

Series :
R I ) [_1|rlxllrt-l'|
TR TR ™

Q.15 Prove that the order of convergence of Secant method for finding the roots of
equation is 162,

(.26 Write “C'program for finding a real root of equation f(x) = 0 by Bisection
methed.

(.27 Find the root of the following equation in the interval [0, 1] by Regula-Falsi method:

2x(1 & +x)lnx= a1

(.28 Explain ,what do vou understand by rate of convergence of a method to find out the
root of an equation. Show that the Newton-Raphson method is better than the Secant
method in respect to rate of convergence,

(.29 Find the real root of the equation x° + x% - 1 = 0 on the interval [0, 1] with the
aceuracy of 107 by iteration method.

(.30Find a root of the equation tan x + tanh x = 0 which Lies in the interval (1.6,3.0)
correct to four significant digits using method of false position.

(.31 Write the procedure of Secant method to find a root of a polynomial equation to
implement it in °C",

(.32 Prove that Bisection method always converges.

Q.33 If the equation x® — x* — x¥ — 1 = 0 has ane real root hetween 1.4 and 1.5, using
Newton-Raphson method, find the root correct up to 4 decimal places.

(Q.345how that the initial approximation xg for finding % . Wwhere N is a positive integer,
by the Newton-Raphson method satisfr 0 < xg < %, for convergence,

i 5
(.35 Use the series log, [’ﬁ} =1 (: + I; + x; o 1 to compute the value of log (1.2)



2.4250lve the following system of equations using Gauss-Elimination method:
x+y+2z=4;Zx—y+3z=9:3x—y—z=12
3.43 Solve the following svstem of equations by Gauss Elimination methodithree
iteration):
x—y+z=1; -3x+2y—3z=—6;:2x -5y + 4z =5
2.44 Solve the following system of equations with pivoting by Gauss-Elimination
method:
1.4x+23y+3.72="7.4
33x+1oey+43z2z=912
2.5x4+1.9y+4.1z=8.5
2.45 Solve the following equations by Gauss elimination method:
3x1+ 23 —5x3=0:2x1—3x2+x3=0: 1 +4x3—x3=4
The answer should be correct to 3 significant digits.
). 46What do vou understand by ill - conditioned equations 7 Consider the following
system of equations:
100x — 200y = 100 ; —200x + 401y = —100
Determine, whether given system is ill-conditioned or not.
Or
What do vou understand by ill - conditioned svstem of equations? IMustrate vour
answer with the help of suitable examples.
(2.47 Write a computer program in *C° for Gauss — Seidel iteration method for solving
the algebraic equation.
2.4850lve the following system of equations nsing Gauss-Seidel method:
10x+y+2=12:2x+ 10y +z2=13;2x + 2y + 10z = 14
.49 Apply Gauss-Seidel iteration method to solve the following equations{three
iterations only):
20x+y—2z2=17:3x+20y —2=—18:2x -3y + 20z =25

2.50 Solve the following set of eguation by Gauss-Seidel iterative method:

3x1 +2x3 —x3=7:5x) —3xz:+2x3=4; —x1+x7 —3x3=-—1
.51 Use Gauss-Seidel iterative method to solve the following system of simultaneous
equations:

x+dy+z=—17:x—-2y—b6z=14:x+ 6y =4
2.51 Prove the following:

i) E=1+A4a i) A= v(1—wL
i)6= EV2+E Y2 mv+a=2-T
) E = e"? (V) V =1— 1

2.53 Given log x for x = 40,45,50,55, 60 and 65 according to the following table:
x 40 45 50 55 60 65
log x | 160206 | 1.65321 | 1.69597 | 1.74036 | 1.77815 | 1.51291

Find the value of log 58.75.

2.54 The table gives the distance (¥) in km, of the vision horizon for the given heights
(x) in meter above the earth’s surface:



x (100 | 150 (200 |20 (300 | 350 | 400

y | 10063 | 13.03 | 1504 | 16.81 | 18.42 | 1980 | 2127
[ze Newton-Gregory’s forward interpolation formula to find the value of v when
r=160m

Q.55 The following table gives the population of a town during the last six censoses.
Estimate the population im 1913 by Newton's forward difference formula:

Year 1911 | 1921 | 1931 | 1941 | 1951 | 1941

Fopulation 12 15 20 27 39 52
{in thounsand)

Q.56 Derive the Newton's Gregory formmla for forward interpolation Hence obtain the
value of f(2.5) from the following data:

x 2 4 6 8 10
fix) | 15 10 5 T 12
(257 Find the polynomial of degree four which takes the following valoe::

X 1 4 & 8 10
¥ 0 0 1 0 0
(058 Find the order of the polynomial which might be snitable for the following
fumction:

x |20 |11 11 |13 4 |25 |24 |27
Fix) | 0577 | 0.568 | 0556 | 0.540 | 0.520 | 0497 | 0471 | D442

Also find the value of f{2.15) wsing difference formuolae.

Q.50 From the following table:
x |[1F |[M° A7 [ 407 |s507 |67 | T07 | B

cogx | 9848 | 0307 | 5660 | .T660 | 6428 | S000 | 3420 1737

Calculate cog 25% and cos 73° wsing Gregory Newton formula

Q.60 What do you mean by interpolaton” When a function is tabulated at equal
infervals, obtain a more concise Lagrange’s interpolation formula

Q.61 Derive the Newton-divided difference formula hence calculate f{3) from the
followingz data:

X 0 1 2 4 5 1]

f 1 14 15 5 1] 19

Q.62 Find the unique polynomial Pin) of degree two such that :
P(1)=1 PR3 =27, P{d)=064




Use Lagrange’s method of interpolation.

Qu6dValue of f{x] for values of x are =iven as:
) =4f(2)=5.f{7T)=5.f(B) =4
Find f{6) and alzo the value of "%’ for which f{x) i marimmm or minimom osing

Lagrange’s formula.
QL6410 se the Lagranze’s and the Newton Dhvided difference formmlas to calculate £33
from the following table:
X 1] 1 2 4 ] (]
I 1 14 15 5 (] 19
Q.65 Using the following table apply Ganss forward formula fo get f(3.75) :
X 15 1.0 A5 4.0 45 5.0
fix) 24145 | 22043 | 20225 | 18644 | 17.262 | 16.047

QuebiApply Gawss forward formula to find the valwe of f{x) at x = 3. 75 from the table:
x 15 30 35 4.0 45 5.0

Flx) | 24145 | 22043 | 20225 | 18.644 | 17.262 | 16.047
Q.67 Apply Bessel's formmla to obtain value of “¥" for ¥ = 25 from the following table:

X il 24 18 32
¥ 2854 (32162 | 3544 | 2002

L68 Apply Bessel’s formula to find the value of f{27.5) from the table:

x |25 16 7 18 10 A0
Fix) (4000 | 3846 | 2704 [ 3571 | 2448 | 3222

Q.60 Find the smitable valwes of oy, a4, @5, @3, a6y 50 that a, T, (x) is a good
.-‘u.ppm:im:ﬁnnﬁ far 0 =x=1.
. ashty _ Ma)eih) b H_III'T-': il
Q.70Show that - f[22) =T+ :
by Hermite's interpolation.
(.71 Prove that the nth differences of a polynomial of nth degree is constant and all
hirher order differences are zero.

Q.72 Find y(1), if y(x) is the solution of 'L-’: x* + ¥* by Rumgze-Kutta method. in two
steps taldne h = 0.5, given (07 = L

(.72 Prove that Taylor’s series for a fonction of one variable.

.74 Explain two type: of errors in Numerical Differentiation.

Q.75 Wnite Newton-Cote’s guadrature formula.
Q.76 Evaluate Jr:' 1:’:, by nsing Simpson™s one third rule.
Q.77 A traim is moving at the speed of 30 m'sec Suddenly brake: are applied. The speed

Of the train per second after “t° seconds is given by :

Tme () |0 [& |10 (15) 20 [25] 20 [ 35| 40 | 45
Speediv) |30 |24 (19| 16|22 |11 |20 |8 |7 |5




Apply Simpson’s three-eight rule to determine the distance moved by the train in
45 seconds.
.78 A rod &= rotating in a plane The following table gives the ansle 8 (in radiams)
throweh which the rod has tarmed for variows values of ome t (secomds). Calculate
the amgular velocity of the rod at £ = 0.6 seconds.

t 0 |0z 0.4 0.6 0.5 1.0
e 0 |0l (049 (112 |202 |32ID

Q.79 Write a computer program in “C° for the trapezoidal rle of integraton
Q.80 Describe Sinmsun’sirnlt of Integration. Also write a function in € fo find the
integration nsimg Siummn’silrnlr_

Q.81 Write “*C" program for the evaluation of infegration by SiIZI].PE-IIl’E% rule. Find
‘I: L'Iidx approximately using Einmrmn*z%rnle.

.82 Write the alzornthm and the flow-chart for AMilne’s Predictor-Corrector method.

Q.83 Use Enler-Maclaurin's formula to prove that T7 y° =w

Q. 84Apply Euler-Aaclaurin’s formula to evaluate

L+L .|_L_ =
517 ' 532 | E&? e gt

() 85Find an approximate value of _|’lz x ldx wine composite Simpson’s rale
CSiummn’sELrnlt} with b=0.25 Give a bound on the error.

Q.86 Compute _I-;"II gin x dx uiing Simpson’s three — eighth rule of infegraton, talking

b=

.87 Descnbe Eunler's method for solving the differential equations.

Q88 Find w2}, yix)is the solution of %:%{: + ¥) wsing Runze-Kutta method,
im two steps talang k= 1.0 . Given y(0) = 2.0,

Q.80 Given that : 2£= 1+
and y{0.6) = 0.6841,5(0.4) = 0.4228 (0.2} = 0.2027 ,¥(0) =0,
Fimd y(—0. 2) nsing Milne's Predictor — Corrector method.

Q0 sinz FEunze-Kutta method of fourth order solve for +(0.1), v{0_2) and +(0_3)
Given that ¥ =xy + ¥, ¥0} =1

Q0] 'G-i‘l.'!llg =y—x,y0) =2 Find v0.1) and ¥{0_2) correct to four decomnal places
by wsing fourth erder Runze-Kutta Method.

Q.92 Evaluate [ —dx by Weddle's rule.

Q093 Compute the value of v at x = 1.4.%::}'+f—1 i = 0.1 usinz Predictor-
Corrector method.

Q.94 Write an alzorithm for solving differential equation wsing 4™ order Runze-Kutta
method

Q.95 Find an approximate value nf‘l'f: 1 dx using composite Simpson’s Rule with




h = 0.25 Give a bound on the error.
()96 Describe the Eunler’'s method for solvins the differential equations.

Q97 Wnte dovwn the primciple of least square: methed for curve fithng.

QO5Explan the method of least squares to fit a corve . Hence obtaim a second degree
parabola from the following data:

0

5

10

15

20

25

v

L5

6.2

153

20.0

23.7

15.6

Q. 09What straight line best fits the following data:

1

2

3

¥

0

1

1

in the least square semse.

Q.10 The velocaty V of a hguid 15 known to vary with temperaiure T according to a
quadratic law ¥ = a + bT + ¢T* Find the best values of ab and ¢ for the following

table -

T |1 2 3 4 5 ] T
YV [231(201 |180)|166)|155)147(1.41
(2.10]1 Fit a second degree curve of regression of “¥" on “x” to the following data:
x |10 |20 |30 |40
¥ |60 |[110 | 150 [ 270
Q.102Fit the curve pr® = K to the following data:
p(Kg/em?) [05 |10 |15 [20 (|25 |30
v (litres) L1620 | 100e) | 750 | 620 | 520 | 460

(0.103 Using the method of least square fit the non-linear curve of the form ¥ = ae™ to
the following data:

I
¥

0 2 4
5012 10 3162

Q. 1045 ate some important corve-fitting procedure:. Obtain the least squares fit of the
form fit) = ae * + be = for the data -

0.1
0.76

0.2
.58

0.3
044

0.4
035

£
fit)

QL10SCive the application of Cobic-Spline Determine the matoral cobic spline that
interpolates the fanctions fix) = x° over the interval [0,2] using nodes 0.1 and 2.

Q. 104 Obtain the cobic sphine for the following data-



X 0 1 2 3
¥ 2 -4 -8 2
. 1077 What iz Begression analy=iz? Describe the method of least sqoare to obtain the
Eegresion lines.
(.108 In trivariate distribotion the following data have been obtained:
X, 1 2 3 4
X, 0 1 2 3
X, 12 15 24 30

Find the regression equation of X; on X, and X;.
.109 Obtain a regression plane by osinz multiple linear regression to ft the data given
below:

x [1 |2 [3 [4
y |0 |1 |2 |2
z [2 |2 |4 |5

Q. 110For 10 observations on price “x” and sopply “¥" the following data were obiaxined:
Yx=130,Ty=220,¥x=228,T y* = 5506, xy — 3467 .
Obtain the line of resression of °y" on T° and estimate the supply when the price is 146

mmits.
] e two lines of regression and ¢ ot of ¢ tion for the data given
111Find th limes of i nd cosfficie f correlation for the da i
below:

n=18,Fx=12,Ty=18,Tx* =60, Ly =96, Txy =48
(.112 Prove that the regression coefificients are independent of the origin but not fo scale.

(.113 Assuming S-yearly moving averages calcalate trend valoe: from the data given
below and draw approomately om answer sheet:

Years 1971 | 1972 | 1973 | 1574 | 1975 | 197§ | 1977 | 1978 | 1579 | 1980 | 19531 | 1982 | 1083
Froducdon | 103 107 108 112 114 | 11§ | 118 111 173 | 124 | 125 127 18
{0e0e toms)

114 Thscwss bow statistical data can be wsed in quality conirol of indwstrial prodocts.

.115 Explain the following terms clearly:
(1) Null Hypothesis
(i1) Level of sienificance

) 116Prove the formmla for fitfing a straight line.

117 What do vou know about Histograms?

118 A manufacturer claimes that only 4% of his produocts supplied by him are defective.

A random sample of 600 proeducts contaimed 26 defectives. Test the claim of the




manafactarer.

2.119 Explain the following confrol charts:
(i) P — chart {ii) np — chart
QL 120Write the t-test for difference of mean: of two small samples.

QO 121Explain the types of test of siznificance.
122 Write amy four advantages of Statistical quality control

(2 123 Explain CHI-SQUARE fest and write the Yates's correction for test of
independence.

(3 124 Becords talken of the momber of male and female birth: im 800 families havinz fonr
children are as follows:
No. of male 1] 1 2 3 4
birth:
No. of female 4 3 2 1 LU
birthe:
No. of fammilies | 32 178 260 236 L

.125 A survey of 320 families with 5 children shows the following distrnbution:-

Number 5 4 3 2 1 0 Total
of Bovs | boyvs | bovs | boys | bovs | boys | boyvs
& Girls 1] 1 2airls 3 4 5

girls | mirls girls | girds | g=irds
Number | 18 56 110 58 40 8 110
of
Familie:

Given that y° for 5 degree of freedom are 11.1 and 151 at 0.05 and 0.01 significance
level respectively, fest the hypothesis that male and female birthe are equally probable.

Q. 126A die it thrown 90 times and the momber of faces shown are & indicated below:

Faces 1 2 . 4 5 ]
Frequency | 18 14 13 15 14 16

Test whether the die is fair. (Given y; = (.05} = 11.07)
Q127 Criven the following information about two sample: dravwn from two normal
population:
n; =8, Dir—%*=94.5, n, =10 & Tiy—5F*=10L7.
Test the equality of two popular variamnces (Given Fo4(.05) = 3.29.
(3 1728 What is time series analysiz? Explain the objectives of analy=iz of a tome series. Why
is time-series analysis important in Technology?
(120 Distingwish between p-chart | np — chart and c-chart of statistical quality control



Q. 130Dz cnss advantages and disadvantage: of moving averaze method wsed for estimation
of trend valmes.

Q 131Write short notes on the following:
a) Fourth order Runge-Kutta method for solving O DE.
b) Moving Averaze:
) Multiple Regre:sions
d) Representation of floating point numbers
€) Frequency charts of stafistical documentation
f) Statistical quality control charts
2) Hermite's inferpolation
h) Forecastimg model: and methods
i) F-test amd t-test
1) Chi — square test
k) ANOVA
I) Statistical quality comfrol method



