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SECTION-A

. Answer any ten from the following: (10x5=50 Marks)

1. Convert the following algebraic expressions into BASIC expressions:

3
Mg’ ( 1) (2zmkt)? AL+r)"
a)U = - 1-= _|Lemme)? oY ==t
) Are,r, n )0k h?® v ) @Q+r)"-1
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d)x? +2hx+h? = (x+h)?  ex=P 4 (B) q
2
2. Expand the abbreviations that is given below:

a) GEM b) DOS c) MM2 d) ROM

3. Differentiate between computer viruses, bug and worm.

4. a. Convert the given names of the compounds to structures using chemdraw. (1x3=3)
(i) potassiumferrocyanide (it) 4-ethynylphenanthrene (iii) piperidone

b. Find the name of the compounds given below using chemdraw: (1x2)
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5. The pre-exponential terms for two bimolecular gas reactions occurring at 300°C are
(i) 7.4x10" dm® mol™ st and (ii) 8.6x10" dm?® mol™ s*. Calculate the entropy of
activation in each case. (using the formula bar in Microsoft Excel sheet)

Formula :

k.T AS”
k =—B ex exp(l—An
RS W

Where k.= (i) 7.4x10" dm® mol™ s (ii) 8.6x10™ dm® mol™ s™*; An = -1;
kg = 1.37x10%%J/K; T = 573K
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6. Find the specified bond lengths for each of the following compounds using chemdraw:

N
HB/ \BH
a) | | N(1)-B(3), B(7)-N(9), N(9)-H(10) & B(11)-H(12)
HN NH
~z
H
H
/
(o]
b) MeO
C(1)-C(2), C(1)-0(9), C(1)-0O(10), O(4)-H(15),
C(5)-C(6) & C(5)-H(18)
(@]

7. Match the following

i)CTRL+H A) select all

i) CTRL +A B) shows paragraph marks & other hidden
formatting symbols

i) CTRL+E C) Find and replace

iv) CTRL + Home D) Center text

V)CTRL+* E) Beginning of the document

F) Create small letters above the line of text

8. Resolve into partial fraction :
3x* +6X+5
(x+2)*(x—3)

9. a. Solve the system of equations: (3)
4x-3y = 25
-3x+8y= 10

b. Find the determinant for the given matrix: (2)

w N O
o b~ W
A ©

10. Draw a cosine wave function for a particle in 1D box by plotting y, against x, label the
axes title and chart title. (Microsoft Excel sheet)

Formula: v, = Acos(nnx)/L

Where A=v2 :n=1; L=1: x=-0.5, -0.25, 0, 0.25, 0.5
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11. Find the specified dihedral angles in the following compounds using chemdraw:

"] 0(3)-C(1)-C(4)-C(9) ; H(2)-C(1)-C(4)-CI(5);
@ H(2)-C(1)-C(4)-C(9); C(1)-C(4)-C(9)-O(7) & CI(5)-C(4)-C(9)-O(7)

Cl

(b) @_Z C(1)-C(6)-C(7)-O(8); H(11)-C(4)-C(5)-C(6);
H(14)-C(1)-C(2)-H(13) & C(5)-C(6)-C(7)-O(8)
Cl

_ j in? xdx ) _dy s
12. Evaluate (i) (ii) Obtain ™ for y=e
X
SECTION-B
1. Answer any five from the following: 5x10=50 Marks

13. The following reaction was carried out under conditions
CeHsCOCI + 2 CgHsNHy ———» CgHsCONHCgHs + CsHsNHLHCI
Where benzoyl chloride was taken in excess. The pseudo first order rate constant when
the concentration of benzoyl chloride was 0.015 mol dm™ is 0.1356.
(x = [acetanilide]); [CsHsCOCI] = a = 0.01; [C¢HsNH,] = b = 0.0005x10* = 5.0

t (min) 0 5 10 15 20 | 25 | 30

10%x

3 0 1.038 | 1.488 | 1.856 | 2.090 | 2.239 | 2.339
(mol dm™)

(i) From the data calculate the value of the rate constant
2.
k,ma" =k, = ::03 Iog{ b }

(b—mx)
m=2; (4 marks)
(i) Plot log {(b;b)} vs t(min) , add trend line and determine the slope from the graph
—mx
Slope = k;/2.303 (3 marks)
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(iii) For a; = 0.01 mol dm™ : k;= slope *2.303 min™
a; = 0.015 mol dm™ ; ky= 0.1356 min™

Determine the order of the reaction (n) from the equation

2.303*slope _ [ij

0.1356 a,
(3 marks)
14. Draw the Bayer- Villiger oxidation reaction mechanism using chem draw:
07 T & .
+ F, |
A A .
. . EF
cl;. F, - -5
|-) — JV H+ e /](\
K K K
o] ! ] 0. g,
He fJLR g 0 v
|‘f] - )
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JJ\M& " M@}_ RH‘MQ/J\R. R H\Q‘)J\.Rl

15. Find the determinant, maximum element, minimum element, transpose, eigen values
and eigen vectors for

4 6 10
A= 3 10 13
-2 6 -8

16. a. Using chemdraw identify the close contact of the —C-O group and bond order of
—C-O and for the following compounds and convert them to 3D structures.

(5marks)
0 (@]
| |
() @ oY v
=
N
HaC CHs Niacinamide

3-(propan-2-yl)benzaldehyde
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b. Find the errors in each of the following and label them as BASIC constants/

variables:
(1) 2A6 (ii) “Symbol of nitrogen “N” (iii) 5.88-E (iv) 6" WEEK% (v) 2A$
(5 marks)

17. a. The following data were collected as part of a quality control study for the analysis
of sodium in serum; results are concentrations of Na* in mmol/L= 140, 143, 141,
137,132, 157, 143, 149, 118 & 145, Find the mean, median, and standard deviation
for the given data, using the formula bar in excel sheet. (5 marks)

b. The solid A is heated at 1000K. The vapours are allowed to effuse through a pin
hole of radius 4 mm and the amount collected is 1.70x10 kg in 40 min. Calculate

the vapour pressure if Ma = 24 g/mol.

1
W (27[RT jZ

Formula: p=——
7At\ M

Where A = (4x10° m)? ; W= 1.7 x 10-4 kg; t= 40x60 s; R =8.314 JK/mol;
T=1000K; M= 24 x 10° kg/mol (5 marks)

18. a. Convert the following (i) 90 J to watts (ii) 55.23 liter to mL (2x1 =2 marks)

w2
[ gin®(2z) de.
0 (4 marks)

b. Evaluate

c. Find the second derivative of w = 3z" — 72° + 217°. (4 marks)
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