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UG/4th Sem(G)/22 (CBCS)

U. G. 4th Semester Examination 2022

CHEMISTRY (General)

Paper Code : CEMG SEC-2

IT Skills for Chemists

[CBCS]

Full Marks : 40 Time : Two Hours

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 : 1×8=8

(a) The degree of the polynomial expression 34 2 3x x   is —

(i) 4

(ii) 2

(iii) 3

(iv) 0

(b) Maximum number of possible roots of the equation 4 3 2( 5 12 76 79) 0x x x x    
is —

(i) 4

(ii) 3

(iii) 2

(iv) 1

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

(i) only even

(ii) only odd

(iii) odd or even

(iv) none of these
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(d) A set of 8 bits is called

(i) word

(ii) a nibble

(iii) a byte

(iv) none of these

(e) How many tangents are parallel to x-axis for the curve 2 4 3y x x    ?

(i) 1

(ii) 2

(iii) 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 :

(i) Random error

(ii) Systematic error

(iii) Standard error

(iv) Probable error

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

(i) The entire curve is a cycloid.

(ii) The entire curve is a hyperbola.

(iii) 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) 0ºC

(ii) 40ºC

(iii) – 40ºC

(iv) 32ºC
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(i) 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 —

(i) t=F

(ii) t2=F

(iii) t=F2

(iv) t2=F2

(j) Differentiate sin ( )xe x with respect to x.

(i) (sin( ) cos( ))xe x x

(ii) (sin( ) cos( ))xe x x

(iii) cos( )xe x

(iv) tan( )xe x

(k) The parameter E which we use for least square method is called as —

(i) Sum of residues

(ii) Residues

(iii) Error

(iv) Sum of errors

(l) Which is not involved in debugging?

(i) Identifying

(ii) Isolating

(iii) Test

(iv) Fixing

2. Answer any six questions : 2×6=12

(a) Two lengths have been measured as 24.8 0.4m m  and 13.6 0.3m m . 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
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(d) Determine the derivative of the function ( )y x x  exp 2( )x  with respect to x.

(e) Sketch a rough graph of the function, ( )y x x  exp 2( )x .

(f) What is the syntax of LINSET function in Excel? Explain each of the arguments.

(g) Find the real root of the equation 3 cos 1 0x x    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.

3. Answer any two questions : 10×2=20

(a) (i) Using differential calculus method estimate the change in the pressure of 1.000 mol
of an ideal gas at 0ºC when its volume is changed from 22.4141 to 21.4141.

3

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

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

5.2

4

log( )x dx

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
3
O+] present. The dissociation constant is given by following equation :

2
3

3

[ ]

[ ] [ ]a

H O
K

HA H O






5( 1.85 10 ,aK    tolerance =1×10-6)

(ii) Write down arithmetic operation is signified by the following symbol in BASIC-

(a)**           (b) abs( ) 1+1

(iii) The van der Waals’ equation of state is :

2
( )( )

a
P V b RT

V
  

Where a and b are temperature independent parameters. Write this equation as a
cubic equation in V. 3
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(iv) What is scaler variable? 1

(c) (i) Assuming the Gaussian distribution, calculate the fraction of the population with x
lying between x     and x    . 4

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

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

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

(d) (i) 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 litre2 atm mol-2 and b=0.003183 litre mol-1. Take R to be 0.08206 litre

atm mol –1K –1. (Apply these parameters on van der Waals’ equation). 4

(ii) Discuss about least square method and its importance. 3

(iii) Given 
1 3

2 4
M

 
  
 

, find a matrix N such that 
0 0

0 0
M N

 
   

 
2

(iv) Is 24-bit a valid representation in bits? 1

1. öë ö„þy˜ xyÝþ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 1×8=8

(a) îýþ™”# îûy!Ÿ Sþ™!œöì̃ y!›ëûyœ ~:öì²ÌŸ˜V 34 2 3x x  éôé~îû !vþ!@ùÌ £œ

(i) 4

(ii) 2

(iii) 3

(iv) 0

(b) ¢›#„þîû’ 4 3 2( 5 12 76 79) 0x x x x     ~îû ¢½þyîÄ î#öì‹îû ¢îÅy!•„þ ¢‚…Äy éôôôé

(i) 4

(ii) 3

(iii) 2

(iv) 1
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(c) !¢Á™¢öì̃ îû ~„þéôé“,þ“þ#ëûy‚Ÿ !˜ëû› ²Ìöìëy‹Ä £ëû ë…˜ sub-intervals ~îû ¢‚…Äy £ëû

(i) ~„þ›ye ö‹yvþü

(ii) ~„þ›ye !îöì‹yvþü

(iii) ö‹yvþü xíîy !îöì‹yvþü

(iv) ö„þyöì̃ y!Ýþ£z ˜ëû

(d) 8 !îöìÝþîû ~„þ!Ýþ ö¢Ýþ ö„þ îœy £ëû

(i) çëûyvÅþ (Word)

(ii) ~„þ !˜îœ

(iii) ~„þ îy£zÝþ

(iv) ö„þyöì̃ y!Ýþ£z ˜ëû

(e) 2 4 3y x x    îe«öìîû…yîû ‹˜Ä „þ“þ=!œ ßþ™ŸÅ„þ xéôéxöìÇþîû ¢›yhsþîûyœÚ

(i) 1

(ii) 2

(iii) 3

(iv) ö„þy˜ ßþ™ŸÅ„þ xéôéxöìÇþîû ¢›yhsþîûyœ ˜ëû

(f) ~„þ!Ýþ ç‹öì̃ îû ö›!Ÿ˜ öî!Ÿîû¦þy† öÇþöìe öî!Ÿ ç‹˜ þ™!îû›yþ™ „þöìîûÐ ~!Ýþ ö„þy˜!Ýþ !˜öì”ÅŸ˜y „þîûöìŠéÚ

(i) ~öìœyöì›öìœy e&!Ýþ

(ii) þ™kþ!“þ†“þ e&!Ýþ

(iii) ²Ì›y’ e&!Ýþ

(iv) ¢½þyîÄ e&!Ýþ

(g) !¢Á™¢öì̃ îû é1/3ôé!˜ëû› ~î‚ ²Ì“þÄÇþ integration ~„þ£z šþœyšþœ ö”ëû ë!”

(i) ¢›@ùÌ îe«öìîû…y!Ýþ î,_y„þyîû £ëû

(ii) ¢›@ùÌ îe«öìîû…y!Ýþ x!•î,_y„þyîû £ëû

(iii) ¢›@ùÌ îe«öìîû…y!Ýþ þ™îûyî,_ £ëû

(iv) ¢›@ùÌ îe«öìîû…y!Ýþ ¢îûœöìîû…y £ëû
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(h) ö„þy˜ “þyþ™›yeyëû ö¢œ!¢ëûy¢ ~î‚ šþyöìîû˜£y£zÝþ þ™!îû›yþ™ ¢›y˜ £ëûÚ

(i) 0ºC

(ii) 40ºC

(iii) – 40ºC

(iv) 32ºC.

(i) ~„þ‹˜ †öìî¡ì„þ ”%!Ýþ @ùÌ&þ™ öíöì„þ ²Ìy® ~„þ£z övþÝþyöì“þ étôéöÝþÞÝþ ~î‚ éFôéöÝþÞÝþ vþz¦þëû îÄî£yîû „þöìîû †’˜y
„þîûy £öìœ t ~î‚ F ~îû ›yöì̃ îû ›öì•Ä „þyëÅ„þîû# ¢Á™„Åþ £öìî ­

(i) t=F

(ii) t2=F

(iii) t=F2

(iv) t2=F2

(j) éxôé~îû ¢yöìþ™öìÇþ sin ( )xe x  ö„þ xî„þœ˜ „þöìîûy

(i) (sin( ) cos( ))xe x x

(ii) (sin( ) cos( ))xe x x

(iii) cos( )xe x

(iv) tan( )xe x

(k) !œÞÝþ ößþñyëûyöìîû þ™kþ!“þîû ‹˜Ä xy›îûy öë éEôéþ™Äyîûy!›Ýþyîû îÄî£yîû „þ!îû “þyöì„þ îœy £ëû éôôôé

(i) xî!ŸÜTy‚öìŸîû ¢›!ÜT

(ii) xî!ŸÜTy‚Ÿ

(iii) e&!Ýþ

(iv) e&!Ýþîû ¢›!ÜT

(l) ö„þy˜!Ýþ !vþîy!†‚ ~îû ¢öìD ‹!vþü“þ ˜ëûÚ

(i) ¢˜y_«„þîû’

(ii) !î!FŠé§¬ „þîûy

(iii) þ™îû#Çþy

(iv) !šþ!:‚
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2. öë ö„þy˜ Šéëû!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 2×6=12

(a) ”%!Ýþ ÷”‡ÅÄ 24.8 0.4m m ~î‚ 13.6 0.3m m  !£¢yöìî þ™!îû›yþ™ „þîûy £öìëûöìŠéÐ “þyöì”îû öëy†šþöìœîû
¢½þyîÄ ›y˜ ~î‚ ~îû ¢½þyîÄ e&!Ýþ öîîû „þöìîûyÐ

(b) !˜vþzÝþ˜éôéîûyšþ¢˜ þ™kþ!“þ „þ…˜ îÄíÅ £ëûÚ

(c) þ™%öìîûy xíÅ öœ… ééôôôé (i) BASIC (ii) ASCII

(d) ( )y x x exp 2( )x  xöìþ™Çþ„þ!Ýþ x ~îû ¢yöìþ™öìÇþ övþ!îûöì¦þ!Ýþ¦þ !˜’Åëû „þöìîûyÐ

(e) ( )y x x exp 2( )x šþy‚Ÿöì̃ îû ~„þ!Ýþ ö›yÝþy›%!Ýþ @ùÌyšþ xBþ˜ „þöìîûyÐ

(f) Excel-~ LINSET šþy‚Ÿöì̃ îû !¢˜ÝþÄy: !„þÚ ²Ì!“þ!Ýþ ë%!_« îÄy…Äy „þöìîûyÐ

(g) þ™!îûî!“Åþ“þ !˜vþzÝþ˜éôéîûyšþ¢˜ þ™kþ!“þ îÄî£yîû „þöìîû 3 cos 1 0x x   ¢›#„þîûöì’îû ²Ì„,þ“þ ›)œ !˜’Åëû
„þöìîûyÚ

(h) X-5 ~îû ›y˜ 5 ~îû „þ› îy 10 ~îû öî!Ÿ éôé Ÿ“Åþ ²Ì„þyŸ „þîûyîû ‹˜Ä œ!‹„þÄyœ x!¦þîÄ!_« öœ…Ð

3. öë ö„þy˜ ”%!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 10×2=20

(a) (i) !vþšþyöìîû!ªëûyœ „þÄyœ„%þœy¢ þ™kþ!“þ îÄî£yîû „þöìîû 0°C ~ 1.000 mol xy”ŸÅ †Äyöì¢îû ‰þyöìþ™îû
þ™!îûî“Åþ˜ !˜’Åëû „þöìîûyÐ ë…˜ ~îû xyëû“þ˜ 22.4141 öíöì„þ 21.4141 ~ þ™!îûî!“Åþ“þ £ëûÐ 3

(ii) !˜Á¬!œ!…“þ ¢‚…Äyîû ö¢Ýþ ~îû †vþü !˜’Åëû „þöìîûy ­

32.41, 33.76, 32.91, 33.04, 32.75, 33.23 2

(iii) !¢Á™¢öì̃ îû 1/3 !˜ëûöì›îû ˜#!“þ!Ýþ öœ… ~î‚ ~£z !˜ëû›!Ýþ îÄî£yîû „þöìîû !˜öì‰þîû ›y˜!Ýþ !˜•Åyîû’
„þöìîûy ­

5.2

4

log( )x dx 2+3=5

(b) (i) xÄy!¢!Ýþ„þ xÄy!¢öìvþîû 0.01 (M) oîöì’îû pH !˜’Åëû „þöìîûy– ~£z •öìîû !˜öìëû öë [H
3
O+] ~îû

x˜Ä ö„þy˜ vþzê¢ ö˜£zÐ !îöìëûy‹˜ •Ê&î„þ !˜Á¬!œ!…“þ ¢›#„þîû’ myîûy ö”çëûy £œ ­
2

3

3

[ ]

[ ] [ ]a

H O
K

HA H O






5( 1.85 10 ,aK   ¢£˜Ÿ#œ“þy =1×10-6) 4

(ii) BASICéôé~ !˜Á¬!œ!…“þ !‰þ£«=!œ !„þ †y!’!“þ„þ xþ™yöìîûŸ˜ !˜öì”ÅŸ „þîûöìŠé !œ… ­ 1+1

(a) **   (b) abs( )

(iii) xîßþiyîû ¦þÄy˜vþyîû çëûyœ¢ ¢›#„þîû’!Ýþ £öìœy ­
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2
( )( )

a
P v b RT

v
       öë…yöì̃  a ~î‚ b £œ “þyþ™›yey !˜îûöìþ™Çþ þ™”Ð

~£z ¢›#„þîû’!Ýþöì„þ V ö“þ ~„þ!Ýþ ‡˜ ¢›#„þîû’ !£öì¢öìî öœ…Ð 3

(iv) ößþñœyîû ‰þœîûy!Ÿ !„þÚ 1

(c) (i) †yvþz!¢ëûy˜ îrÝþ˜ •öìîû !˜öìëû x    ~î‚ x    ~îû ›öì•Ä íy„þy x ¢£ ‹˜¢‚…Äyîû
¦þ@Ày‚Ÿ †’˜y „þöìîûyÐ 4

(ii) ¢‚!Çþ® Ýþ#„þy öœ… Söëöì„þyöì̃ y ”%!ÝþV ­ 2+2

(I) œ!‹„þÄyœ ~î‚ xyöìþ™!Çþ„þ xþ™yöìîûÝþîû

(II) !˜vþzÝþ é̃ôéîûyšþ¢˜ þ™kþ!“þ

é(III) FôéöÝþÞÝþ

(iii) ~öì:öìœ öÝþÆuþœy£z̃  îÄî£yöìîûîû ¢%!î•y ~î‚ x¢%!î•y=!œ !„þ !„þÚ 2

(d) (i) !˜vþzÝþ˜éôéîûyšþ¢˜ þ™kþ!“þ îÄî£yîû „þöìîû 100 atm ‰þyöìþ™ ~î‚ 300 K “þyþ™›yeyëû !àþ„þ 1 ö›yœ
x!:öì‹˜ †Äyöì¢îû xyëû“þ˜ !˜’Åëû „þöìîûyÐ x!:öì‹öì̃ îû ‹˜Ä a = 1.360 litre2 atm mol-2 ~î‚
b = 0.003183 litre mol-1 •öìîûy– R = 0.08206 litre atm mol-1K-1 S¦þÄy˜vþyîû çëûyœ¢
¢›#„þîûöì’ ~£z þ™Äyîûy!›Ýþyîû ²Ìöìëûy† „þöìîûyVÐ 4

(ii) ˜)Ä˜“þ› î†Å þ™kþ!“þ S!œÞÝþ ößþñyëûyîû ö›ívþV ~î‚ ~îû =îû&c ¢Á™öì„Åþ xyöìœy‰þ˜y „þöìîûyÐ 3

(iii) ö”çëûy xyöìŠé 1 3

2 4
M

 
  
 

 ~„þ!Ýþ ›Äy!ÝþÆ: N öîîû „þöìîûy öë˜– 0 0

0 0
M N

 
   

 
 £ëûÐ 2

(iv) é24ôé!îÝþ !„þ ~„þ!Ýþ ÷î• !îÝþ !˜öìî”˜Ú 1

_____________


