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The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words as far as practicable.

1. Answer any eight questions : 1x8=8
(a) The degree of the polynomial expression 4x° +2x+3 is —
M 4
(ii) 2
(i) 3

(iv) 0

(b) Maximum number of possible roots of the equation (x*—5x* —12x* +76x—79) =0

is—
(1) 4
(i) 3

(ii)) 2

(i) 1

(c) Simpson’s one third rule is applicable when the number of sub-intervals is —

(1) only even
(i) only odd

(i) odd or even

(iv) none of these

[P.T.O.]



(2)
(d) A set of 8 bits is called

(1) word
(1) a nibble
(1) a byte

(iv) none of these

(¢) How many tangents are parallel to x-axis for the curve y=x"—4x+3 ?
@ 1
(i) 2
(i) 3
(iv) No tangent is parallel to x-axis.

(f) A weighing machine mostly over measure the weight of individuals. It will be said to be
indicative of :

(1) Random error
(i) Systematic error
(i) Standard error
(iv) Probable error

(g) Simpson’s 1/3rd rule and direct integration have given the same result if —

(1) The entire curve is a cycloid.

(i) The entire curve is a hyperbola.

(1) The entire curve is itself a parabola.

(iv) The entire curve is a straight line.

(h) At which temperature Celsius and Fahrenheit measurement is equal?

i 0°C

(i) 40°C

(i) —40°C

(iv) 32°C



(3)

(1) A researcher uses both t-test and F-test on the same data obtained from two groups.
The functional relationship between values of t and F if calculated would be —

@) t=F
(i) t*=F
(i) t=F>
(iv) t*=F?
() Differentiate e*sin (x)with respect to x.
(i) e*(sin(x)—cos(x))
(i) e*(sin(x)+cos(x))

(i) e cos(x)

(iv) e* tan(x)

(k) The parameter E which we use for least square method is called as —
(1) Sum of residues
(i) Residues
(iii) Error
(iv) Sum of errors

(I) Which is not involved in debugging?
(1) Identifying
(i) Isolating
(1) Test
(iv) Fixing

2. Answer any six questions : 2x6=12

(a) Two lengths have been measured as 24.8m+0.4m and 13.6m+0.3m . Find the
probable value of their sum and its probable error.

(b) When does Newton-Raphson method fail?
(c) Write down the full form of (i) BASIC (ii) ASCII
[P.T.O.]



(4)

(d) Determine the derivative of the function y(x)=x exp (—x*) with respect to x.

(e) Sketch a rough graph of the function, y(x)=x exp (-x°).
(f) What is the syntax of LINSET function in Excel? Explain each of the arguments.

(g) Find the real root of the equation 3x—cosx—1=0 correct to four significant figure by
using modified Newton-Raphson method?

(h) Write logical expression to express the condition X is less than 5 or is greater than 10.

. Answer any two questions : 10x2=20

(@) (1) Using differential calculus method estimate the change in the pressure of 1.000 mol
of an ideal gas at 0°C when its volume is changed from 22.4141 to 21.4141.
3

(i) Find the mean of the following set of numbers 32.41, 33.76, 32.91, 33.04, 32.75,
33.23. 2

(1)) Write down the principle of Simpson’s 1/3 rule and using this rule determine the
value of

5.2

[ log(x)dx

4
2+3

(b) (i) Find the pH of a 0.01 (M) solution of acetic acid assuming that there is no other
source of [H,0"] present. The dissociation constant is given by following equation :

[HO'T
‘ [HA]-[H,0"]
(K, =1.85x10, tolerance =1x107°)
i) Write down arithmetic operation is signified by the following symbol in -
i) Write d ithmeti ion is signified by the followi bol in BASIC
(a)** (b) abs( ) 1+1
(1) The van der Waals’ equation of state is :
a
(P+W)(V -b)=RT

Where a and b are temperature independent parameters. Write this equation as a
cubic equation in ¥V 3

[P.T.O.]



(5)

(iv) What is scaler variable? 1

(c) (1) Assuming the Gaussian distribution, calculate the fraction of the population with x
lying between x=u—0 and x=pu+o. 4

(i) Write a short note (any two) :

(I) Logical and relative operator (II) Newton-Raphson Method (III) F-Test.
2+2

(1)) What are the advantages and disadvantages of using Trendline in Excel? 2

(d) (1) Using Newton-Raphson method determine the volume of exactly one mole of
oxygen gas at a pressure of 100 atm and a temperature of 300K. For oxygen

a=1.360 litre? atm mol? and b=0.003183 litre mol™'. Take R to be 0.08206 litre

atm mol 'K ~!. (Apply these parameters on van der Waals’ equation). 4
(i) Discuss about least square method and its importance. 3
e 1 3 ) 0 0
() Given M = , find a matrix N such that M + N = 2
2 4 0 0
(iv) Is 24-bit a valid representation in bits? 1
B0
1. @ i Sl riw Tex wie 1x8=8

(a) J=ol A (ST Go;eme) 4x° +2x +3 -a7 fofa 2o
@ 4
(ii) 2
(iif) 3
@iv) 0
(b) FATFRD (x* —5x° —12x% +76x—79) =0 97 TSR & AR AL —
@ 4
(i) 3
(iii) 2

i) 1 [P.T.O.]



(©

(d)

()

()

(2

(6)
PPt G-ge R s 2ty 27 T34 sub-intervals 93 R 27

@) a9 e

(i) g Krere

(i) CoTT @ freTe

(iv) I =

v 9 @3 ¢I6 (& <=1 =

() €A (Word)

(i) <« ==

(i) << 126

(iv) (D

y=x"—4x+3 IFCIR Gy FOG "o x-S FAGAI ?
@ 1

) 2

i) 3

(iv) (I 5 x-S0 AT T

GG eeta (I @RRel (Fa @ e AR w61 @b @ INT o s e

(i) GEeTe @b
(i) ~mfoTe Fo
(i) 2 @

(iv) TR &

olTCTa 1/3-fT @3R 2o integration €% FoP (MR AM

() e IEERIG JerE 2F

(i) e IEEHAD SFeFR 27

(i) e IERAT 2Fge =

(iv) e IR IR =



(7)
(h) (@9 SIEAR AP 3R FIENRIEE AR AN 272
(i) 0°C
(i) 40°C
(iii) — 40°C
(iv) 32°C.

() GFG AT YO B9 (AF ANY G2 (OO (570 @R F-(5°6 T 2 I il
41 20T t @32 F GF G Sy FEdA 779906 303

@) t=F
(i) t>=F
(iif) t=F>
(iv) t>=F?
() X9 ACATF " sin (x) (F ST FCA
M e(sin(x) —cos(x))
(i) e (sin(x)+cos(x))
(i) e cos(x)
(iv) e tan(x)
(k) [P CHRICH Ao G Sl (@ E-2fiifoe <2 | ot 61 20 —
() SREBREE T
(i) SRR
(i) <>
(iv) @oa TR
O @0 TAPR @3 A Give w72
() e
(@) ffome <
(i) 2FTI

(v) e
[P.T.O.]



(8)

2. @ (I B ATHT TEF WIS 2%x6=12
(a) b <G 24.8m£0.4m @32 13.6m+0.3m AN AR T TR | IR QAT
TV A @R 9T TV Fo (I FCA |
(b) FCoT-aAT sl T L 2
(c) el =g =14 — (i) BASIC (ii) ASCII
d) y(x)=x exp (—x*) TCAFIO x G AACF (GRS o T |
() y(x)=x exp (—x?) TN G0 GINGRD &l SFe FCAl |
() Excel-a LINSET iaa Pieoyia 2 eifefb gfes eyt <vcal |
() RS [TEo-AT 2fafs J=IT I 3x—cosx—1=0 ANFACR eFe & o
JEN2
(h) X-5 G355 9T T A 10 97 @ - *[S 2F T &) ASHA Aoy (@72 |
3. (@ (I b 24t Tex mie 10x2=20
(a) () TCFICERRE FEFr dafs T F6E 0°C @ 1.000 mol =w=f IR BIta™
ARG (o FCAN | T4 97 SO 22,4141 (AT 21.4141 @ 7@e® =71 3
(i) fferae WaE O @3 9w T
32.41, 33.76, 32.91, 33.04, 32.75, 33.23 2
(i) Prepc 1/3 fRer St @ ik @3 st I929 I Foeg awb b
B I
5.2
.[ log(x)dx 2+3=5
4
(b) @) e wnitices 0.01 (M) wJew pH et <, @2 4@ e @ [H,0'] 97
) (FI T (3 | e g fsfeiie wHead qa (rea 24
K __HOT = =, EeRerel =1x10° 4
« “THAI-[H,0'] (K, =1.85x107, ol = )
(i) BASIC-¢ fasfeiiie fozafs & anfafes wsita=m o g ford - 1+1
(a) ** (b) abs( )
(i) TP ST S ANFAT ZCA

[P.T.O.]
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(d)

(iv)
@)

(i)

(iif)
@)

(iif)
(iv)

(9)
(P+%)(v—b)=RT I @ 3 b T Sl FRACe 2w |

G2 ANFOCE V (@ @I 77 AN BRI @74 | 3
T BTl e 1
ATHRT T54 4@ @ x=p-0 @R x=pu+o0 97 TG A x 7T GPRAA
RN 9ol A | 4
<R Bl (1Y (QCRICAl q) 242
(1) sTGIeT @R SCATFS AT

(1) fTCoa-AIF e

(1) F-(5°5

U (GO JARIEE AR @32 spjfRaief & &2 2

fACHa-A e wmfe <= FCa 100 atm BITol @< 300 K Sioaim 5 1 Glie
IS SR ST e F1 | SRS &0 a = 1.360 litre? atm mol2 @R
b=0.003183 litre mol’' 4CAl, R = 0.08206 litre atm mol'K'!' (SfiFCT ST
T G2 2PRIRGE 2w FE) | 4

o 0 o

S (P (FRIT (AT) G GF ¥FF AICE SNCEDl Il | 3

Jres I o
1 3 0 0
@eT STE M = ) G0 WGH N & 3@ @, M+ N = 0 0 =2

24-76 & @< 3 /G w12 1




