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, nswer all the questi.ons. Assume nec€ssaryt data/valuep"if nissing

Explain Aufbau principle. Consider an elemental zoo where each

element is a unique animal with different electron configuration'

What wor-rlcl be your idea to grollp them in different cage'

"r+1

4,,"uss brir:fly the ltostulates of Bohr's atomtQ mociel' 3

I ..-/\/
) For n:3, list ;ril the possible quantum uumbers of electlon associated J

rvith that orbit.

(a Draw the orbital cliagram of cl*y, d1r, dr*, ri*2.y2 and d,,r. Explain their 2+'1+1

reason for orbital splitting. Why d-block elements form colorful

compounds. Discuss rvith exarxpie.

Erplain the periodic tretrcl of ionization potentiili and atomlc radius of 3

alt)ms

Fitl the tabb i,vith appropriate values, 3

li uclide p' no e' Mass #

Oxygen - 10

JJ t1*z

-31 15

rncl oLrt tl-re isotopes, isotones and isobars from the list:

ll n'-6(-
\r
,HN rftf' a0rri{' 

'u'o' 
o0zoca' 40tsAr' 13oc' t5 zN
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,lrrsv;er all the questions. Assrune necessary data/values i/'ntissing
-- -.-.]*5^"*-

|r'Iost of the times, \ /e assllme that half-life of any reaction is dependent 4

on initial concentration of the reactants. Sometimes, it appears to be false.

Identitir the half-life of a first-order and a second-order reaction and show

one of them is not deperrdent on initial concentration of reactant.

You are assigned to design programming codes for a sensor to detect 3

acids and bases. Hence, you require t[egretical explanation of acid-base to

test your codes. Now, describe Bronsted-Lowry and Lewis Acid-Base

using the following reaction:

H++NUr-t'tn;
Discuss spl ny,Uiaization in HzO molecule with electronic configuration 3

and diagram.

A researcher is synthesizing semiconductor materials where he requires 4

constant pH environment. He used buffer solution. Describe the reaction

of acidic and basic buffer solutions to fulfill his purpose.

ou need 0.5M HCI for a laboratory experiment but you have found 4M 3

, t

N{arks: 50

a(

(b)

HCI in the lab. Therefore, you need to dilute the solution before use.

Detennine the volume of water needed to dilute 200 mL of a 4 M solution

.,nij afinal concentration of 0.5M. i,t
{4 Red cabbage juice turns red in acidic solutioni and green in basic 3

solutions. You have three unknown solutions. By mixing a srnall amount

of eacl-r soh.rtion with red cabbage juice, you observe following changes:

Solution A + cabbage juice --+ pink, Solution B + cabbage juice -' dark

pr-rrple, Solution C + cabbage juice : teal blue. I(nowing that a neutral

solution with cabbage juice turns purple, can you analyze the solutions

from strongest acid to strongest base?
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1*/*"'r,/W Discuss the El1'ect of ternperature o, an exothermic a,d endothen,ic 4

at equilibriunr

the factors that can aff-ect chemical equilibrium. 3

You are working in a production engineering team rvhere yolr are assigned 3

to desig, a vessel structure to sustain at the highest pressure. Therefore,
the parlial pressure is required to be calculated. The equilibrium constant
(ko) for the reaction 2SO2(g) + Oz(g) + 2SO3(g) is 102 at a certain
temperature. If the partial pressures of Soz a,d 02 are 0.2 atrn and 0.4
atm, respectively. Detennine the partial pressure of s03 at eq*ilibriu,r.

ve rate equation of first order reaction r.r,ith haif_life l
A first reactiou takes 20 nrin tbr 15rr'o courpleri,:,. D..:-nrr:rl _-,- ,l

and hori' lone tt takes to d00 o conrprlerl.t,.

i::r g 1,-,upa[ a reaqei]: i_.;,;rie ,-,,-lti.rtnt:ti ,,:-- ..-:_ .:.: ;- idar i'ou

:-: . r, i - \1. \'a,l-,,-,1:: if.,,,a:-::; r,{,-::--.: .::; :.. , :-.rr._;r -i
Dctermiiie the pH of a solutiotr u'rtir a irrJrorr,le roll coucelltratrou oi I x
10-4 M.

Lewis dot stnrcture of CHzO ancl NH: l
of compou,d can be evaluated using their bond orcler. Sl.Lo*. rh: J

of stability of H2, Hz-, Hz* using that concept.

Assurne that you are rvorking as programrning engineer at cheurreiil 2

industry. Tliere is a

Suggest any code in

detects the pressure

be opened autornatically; after tlrc pressure reduced down to 70 kpa, the
vent should be closed again.

boiler in r,vhich pressure should be below 70 kpa.

programming language for controller so that Lqnsor

and when pressure is above 70 kpa, the vent should

,//
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