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Instructions for Candidates

Write your Roll No. on the top immediate]

¥y on receipt of this question paper.
Attempt any three questions from Section-A and Section-B respectively

Section-A

1. (a) write all the possible orbitals when n=4 . Determine maximum number of
electrons which can exist in a completely filled orbital with, n=4,

(b) Give four possible quantum numbers for a 5f electron of an atom.
(c) Define concept of exchange energy

(d) Draw the shapes of 2s , 2p and 322 orbitals
(e) states all the possible values for the quantum numbers n, l and m

(3,3,2,1%3)

(a) Give the salient features of molecular orbital theory

(b) PCl;s has trigonal bipyramid shape while IFs has distorted square pyramid. Explam
(¢) Bond angle of OF, is less than that of OCl,

(d) Draw the molecular orbital energy level diagram for N, , discuss its bond order

and magnetic behaviour. Why is the bond order in N," less then that in N, -
molecule.

(e) Predict which of the following ions is plana.r,
clo*, clo*, No* (3,3,1%,3,2)

3. (a) ZnCl, is soluble in organic solvents while MgCl, is insoluble

(b) Melting points of NaCl is much higher than that of AICl;

(c) Be; molecules doesn’t exist, explain on the basis of molecular orbital theory

{(d) Which is more polar and why, CO, or NO,

(e) Gives postulates of VSEPR theory. (3,3,1%,3,2)
Write short note on the following:
(a) Bonding and anti bonding orbitals
(b) FaZ&n’S rule

(©) Polarization power



1. Attempt any five of the following;

(d) Quantum number

(e) Dual nature Of electron ( 3,3’1 ]/2 , 3’ 2)

Section-B

(2% x5=12%)

(a) Giving reasons arrange the following carbocations in increasing order of stability:

(CH;);C", CH3CH,", (CH3),CH", CH;*

(b) Classify the following ag electrophiles and nucleophiles:

Br', H,0, NHy, NO,*, NH,*

(¢) Benzyl radical is more stable than allyl radical. Explain

@ Phenol is more acidic than alcohols but less acidic than carboxylic acids. Explain

(e) Why alkynes are less reactive than alkenes towards electrophilic addition
reactions?

(D) What is Saytzeffs rule? Explain, giving suitable examples

(a) Write structure of 2-bromo-3-chlorobutane and indicate the number of
stereoisomers possible for this compound 2
(b) Out of ethylamine and aniline, which one is more basic and why? 3

(¢) The peroxide effect (or Kharasch effect) in alkene is observed only in the addition

= of HBr and not HCI and HI. Expalin. 3
(d) What is aromaticity? Giving suitable reason explain which of the following
compound is/are aromatic . 4 -
H
+.
@ (ii) (i)

(a) Arrange the following in increasing order of acidic strength with suiatable

- explanation 2

ClCHzCOOH, HCOOH, CH3COOH, Cl,CHCOOH
(b) Draw the Newman projection for different conformations possible for
butane, Discuss their stability 3

© Assign R and § configuration of the following 3



CHO

NH, |

/:k HO SH

CH¥ = “on
H CH;
(a) (b)
(d) Assign E/Z configuration of tht; following 4Y,
CK CH,CHF H, cz\ CHO -
H
(2) (b) ©)
2

4. (a) How will you differentiate between ‘configuration’ and the ‘conformation
(b) Giving mechanism involved write the structure of alcohol formed from CH;CH=CH,,
under following conditions: 4%

i, Hydroboration- Oxidation
ii.  Oxymercuration- demercuration )
fii.  Acideatalysed hydration

| (¢) Draw all possible conformations of cyclohexane. Which amongst these is\ most
stable? Give reason for your answer 3

(d) Methane and chlorine react in the presence of light to give chloromethane. Give
3

¥
K

mechanism for this reaction



[This question paper contains printed pages]

Your Roll No&o.lg .................
o6 ()

Sr. No. of Question Paper . 0.7

Unique Paper Code 1235166

Name of the Paper - MAPT-101 Calculus and Matrices :

Name of the Course . B.S¢ (Mathematical Scnenccs)/ b. Se. ( /4 ‘7:)1
BSe~Rhysieal-Setences)-1

Semester :d

Duration : 3 Hours Maximum Marks: 75

Instructions for Candidates
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SECTION-I

L (a) Let S= {(1,3),(1,-1)}. Show that
(1) S spans R®
(ii) S is linearly independent . (6)

(b) Show that
(1} Wi=4{(a, b, 1):abe R}isnota subspace of R’

(11) Wy={(a.b):a,bx0:abe R}jisa subspace of R* (6)
. {a) Find rank of the matrix by reducing it to triangular form using Elementary
0121
Row Operations 1234 T (6)
1311 3}

(b) LetT:R> — R* be a Linear Transformation such that T (1,0,1) = (2.-1),
T (0,1,1)= (1,0, T (L, 10)=( 1) Find T (1, 2. 3) and TI1.1,1) 6)

(a) Using Elementary Row Operations, solve the following system of equations
X +2y+3z=14
Ix+y+2z=11
2X + 3y +z =11 (6)

[¥8)



4.

L

6.

7.

b) Find the eigen values : sorres ing ei g i
(b) and the corresponding eigen vectors of the matrix

2107

027 |

o 6)
1002 ©

SECTION 11

(a) Discuss the convergence of the sequences

. cos#
(1) < s ‘
(ii) <¢H> (6)

(b) If }-':—;]——T, Show that = D" lsin(e+1)g
x? 4 o

B3 2 PR3

where r=+/1+ x:; 8 =tan" (i) . (6)
B 45

(c) f'y =a cos (In x)+ b sin (In x), Show that
2 . g 2 y
XYz + 20H1) X vy + (05D v, =0 (o)

; " 1 n
(a) Draw the graph of y = = X°-3x + %
Mention the transformations used at-every step . 6)

(b) If the population of a country doubles itself in 100 years, in how many years
will it become four times under the assumption that the rate of increase is

proportional to the number of inhabitants? (6)
“ (c) Find the Taylor Series expansion of ¢* at the points x =0 and x =a. (6)
o 2, .2 b L 5 i
(a) Draw the level curves of f{(x,y) =y" +x~ at heights k = 1,2.5 «(6)
~2 ~2, iy
. 6z oz o Xy
(b) Verify that —— = ——— where 7 = ———tm (6)
oxoy Cyeox VI+x™+y°
(¢) Verify that the function
. 4 2 N T etz o 5 o
z=log (x° +y°)+2tan (y/x) satisty the Laplace’s Equation - (6)
_ SECTION 111
(a) Find an equation of a straight line joining the points whose affixes are
(4)

| —1and 2-5i

(b) Find an equation of the circle described on the join of the points (1-+ i)

and (2 — i) as the extremities of one of its diameters 33)



() LetZi= L+ Za=1- V3i. Find their polar representations and interpret ’
Zi=22 geometrically, (4) -

(b) Form an equation in lowest degree with real coefficients which has 2 — 3i

" % o N Al 1
and 3 + 21 as two of its roots, (3-2~)
\ L - -
(a) Solve the equation Z° + | = 0 ,where Z is a complex number (4)

(b) Find modulus and argument of the complex number
R i " N
L+sing+icosg } (31,,
\I+sing-icos¢ >/

K
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(i) Define (any 5)

1X5=5 marks
a) Phylogeny '
b) Codon
c) Atherosclerosis
d} Derived lipids
e) Saponification number
f) Central dogma
(il) Give one word answer for the following 1X5 = 5 marks
a) Sugdt present in milk.
b) Disease caused due to deposition of fat in blood vessels.
) Bond between nucleotides in DNA.
d) Molecules that are mirror images of each other.
e) Tentative answer to a well-framed question.
(iii) Match the following IX5=5marks
gr"Nudeotid'e Protein degradation J
| Sanger « Heredity
Collagen DNA
Gene Energy
ATP Connective tissue




2. Differentiate between (any 5): 4 SIS
i. Fibrous and globular proteins

Saturated and Unsaturated fatty acids

Replication and Transcription

iv.  Starch and cellulose

Primary and secondary structure of proteins

Vi Macronutrients and Micronutrients

3. Write short notes on (any 5)

3X5=15 marks |
a. Phospholipids

b. Speciation

¢. Enantiomers

d. Mass extinction
e. Ecosystem

f.  Fossils

4. (a) Briefly describe the key features cff?h’éiﬂarwinf‘s theory of Natural selechon 8marks
(b) Describe the role of mass extinction and adaptrve radiation in changing hfe on earth.7marks
5. {(a) What aremodel orgz-sms.msj Bneﬂy explam any two model organisms widely used in
- ™
biological research “8ma[ks' S \w S , e
(b) Discuss the main features of the domam Archaea. ?marks , ‘ R
6. (a) Mention different types of carbohydrates with suitable examples ang the function of each
10marks | T N
(B) Whatis the importance of weak bonds in biological macromoleculesmsma,ks ey

.n‘f

i

(a) Discuss the key events involved in the conversion of glucose to. pyruvate in.
athway. Also mention the enzymes involved at each step a}Omari<s  — >
?b) Draw a well labeled diagram of a typical eukaryotic cell(Smarks s :\,

g'YCOIVttc
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