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Under what condition can 1t happen?

REFRACTION OF LIGHT AT

CURVED SURFACES

Continued from December 17t

A

Following figure shows ray AB that has
passed through a divergent lens, Construct
the path of the ray up to the lens il the
position of its foci is Known, (AS-5){T.0))

b
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fig.

A is the incident ray on the concave lens,

AHB 15 divergent ray, appears to diverge from the
focus “F ' as show in ligure.

Here OA 15 parallel to the principal axis,

6, Following figure shows a point light source
and its image produced by a lens with an
optical axis & , M. Find the position of the
lens and its foci using a ray diagram.
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A. (1) The object 1s i between focus and optic
cenire,
(2) The image is virtual, erect and magnified
(3) 1is the lens, "0 15 the object and *I" 18 the
inage.

7. Find the focus by drawing a rav disgram
using the position of source *S" and the image

*S" given in the fig: (AS-SHT.0))
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A. (1) When the object 15 between curvature (C)
and focus (F), the image will be formed
bevornd centre of curvature,

(2) The image will be real, inverted and
magnified.

8 A parallel beam of rays is incident on o
comvergent lens with a focal length of 40 em.
Where a divergent lens with a focal length
of 15 cm should be placed for the beam of
rays to remain parallel after passing through
the two lenses”? Draw a ray diagram.

(AS-SNT.Q)
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Focal length of convex lens, [ =40 cm (+ve)
Focal length of concave lens, £, = 15cm (-ve)
For the emergent rays (o be parallel (o principal
axis, the effective local length of the combanation
should be rero,

Etfectivie focal lengzth of two lenses separated by
some distance is given by

1 11 d

F i A Ahf
Where £ —» Tocal length of first lens
fa —» focal length of second lens

o =+ separation between lenses
F —seflective tocal length

I I | o

F 40 15 40(-15)
L 1 1, d
F 40 15 40x]15
| 15-40+d

F =15
| _d-25

F o oa0x1%
d -25

L=
40x15

{For parallel beam of emengent rays)

d=25mll=d=25cm
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—25% em—M 1 5 cm

9. The distance between two point sources of
light is 24em. Where should a convergent
lens with a focal length of =9 cm be placed
between them to oltain the images of both
sources af the same point 7 (AS-THT.Q)

A. [hstance between the point sources, d= 24 cm
Focal length of'the ks, =% cm.
Lt the lens be at a distance x from the first object,
as shown in g,

(1 | (2)
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For the first source: — = — + —
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For the second source: — = i
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1.)th Cla-I

(1)+(2)gives

3_[+ 1 2 M-z+x
9 x M4-x 9 x(24-x)

| 12 -
- = r-x° =108
9 Mx-rx*
- =2+ 108=0
(x—18)(x-6)=0

xubor |B

S0, the lens should be placed evther at6.cm or at
|8 ¢cm.

Special

1L Suppose yvou are inside the water in a
swimming pool near an edge. A friend is
standing on the edge. Do vou find vour friend
taller or shorter than his usual height™ Why
? (AS-THT.Q)

A, The friend looks taller than what he actually 15

Friend AB is standimg on the bank ofthe lake,

B
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The ravs of Tight BP and BO) tfrom the head (B of
the nend, on refraction o the water air interface,
bend towards the normals at pomts P and C) and
appear to comefram point B'. Therelfone, lome,
my frend will appear as AB' 1.e., taller than what
his actual hn:l_gh‘.. AH B

ONE MARK QUESTIONS:

1. Aconvex lens is held in water. Will the focal

length increase or decrease” {As 2)

A. The tocal length of the convex lens wall increase

because the refractive index of glass with respect
b0 water 18 bess than the refractive index of glass
with respect 1o xir.

2. A ray of light after refraction through a

concave lens, emerges parallel to the
principal axis. U nder what condition does it
happen? (As 1)

A. This happen when the incwdent ray 1s directed

towards the principal focus of the concave lens.

A Alens immersed in transparent liquid is not

Visible. Under what condition can it happen
4 (As 1)

Ae This happen when the refractive mdex of the higued

is same as that of the lens material, Under such
conditions, no Light is reflected by the lens and
hence it s not visible,

4. Redraw the diagram and show the path of

the refracted ray. (As 5)
- i f I|
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A, The refracted roy becomses paral kel to the principal
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5. Redraw the given diagram and show the path

of the refracted ray. (As 3)
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6. Draw this diagram in vour answer book and
complete the path of the ray, (A5 S5)
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A. The path of the refracted ray 15 shown in fig.

> Pﬂfﬁf

____..a__.:_-J
e |".'-'-'I i
F¥

7. The ravs incident on a lens refracted as
shown in the fig. Name the lens and the

converging point. (As5)
A _— :
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Lens

The lens 15 convex: bens and the comvenging poant

ks called focus.

8. The rays incident in a lens refracted as

shown in the fig. Name the lens. (A% 5)

A, The lens is concave kens.
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Which 1s called a peptide bond?

BIOMOLECULES

Continued from 17t December..

Amino acids and Proteins: Amno acids
are organic compounds contamng both amino
group (-MH, ) and carboxylic acsd (-COOH) Le,
they are bi funciional,

Classification of Amino acids: Depending on
the location of the amino group on carbon cham,

thint comtains the carboxylic acid functional group,
amino acids arc classified as @, 8,y and § cte.
Though there are more than TO0 dilferent ammo

acids that occur naturally, only 20 of them are
wpartal,

Whin protems are hydrobysed only o — ammo acxls
are abtamed.

The general formuba of @ -amino ackls =
R~ CH - COOH

I
NH,

Examples of ¢ - amino ackds are:

i ol
I I

H—=C—C00H CHy—C—CO0OH

i

I I
WH; MNH

Gilveine Alunine

Examples of [ - amimo acids are:

A a
H3N—CH;-CH;-COOH

P amino propionic scid

CH;
HaN—CH-CH—COOH
§ a

{# -amino bulyric acid
Examples for y -amino acids are

r B ix
H:N—CHy-CHy-CH>—COOH

¥ -aming butyric acid

CH;
HiN—CH-CH>-CH>—COOH
r g ir

¥ =aming pentanoie acid

Chut of numerous amino acuds, o - amino acwds
conlitin primary ammo group except proline
which contains secondary amind group.

OO
HN ‘ H

CH,

Based on the relative number of NH.

nnd Cool groups,
The amino acids comaining equal number of

-NH, and O are called neutral amine

acids,

ex: Cilyeine

I amano groups are more i 18 basic

ex: Lysme, Arginme

If carboxylic groups are more it s acidic in
nature,

ex: Asparticacsd, Glutamie ackl,

Hased on the source

e amino acuds, which can nol be symbesined,
i the body but can only be supphed 1o the body
through deet, are called “essential amino
achds”™,

Ihey are valine, Leucme, Isoleucme, Arginine,
Lysine, Threomine, Methionine, Phenvialanine,
Tyrptophan and Histsdine,

The amino acids, which are synthesized in the
hody, are known as “nen = essential amine
acicls™,

Mearly all the nsurally occurring amino acids
wre o -ammd acids L‘lllﬂ.llﬂ!i.ll.*l_ WEinG group on
the -carbon bonded 1o the carboxyhic group,
NOMENCLATURE: Ammo acuds are known
by thezir comanon names and abbrevinted by first
three letters or one letter symbol of their
COMMON names

@paper, ntraws, com

20360 18 &10200 2019 - rRTTE

Amino ackds with non polar side chain

Are
Aming Acids |[Charscieristic of | Geaeral better |
shile chaim ok bl s |
1. Crlygune H Cily G|
2 Alanine H, Als | & |
3 Valine -CHYCH ) Yal v |
4 Leucine LHAHCH), | Leu L |
CH-CHACH,
5080 Leucine i fle I
6. Phenylalanine] (1 L Me | F |
OO '
1.Profine MN—T—H| pu | »
CH

Amino acids with polar but neatral

side chain are
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Amino ackds with basic skde chaln are

| | Ome
{ haracteristic of |Ceenersl
ANmimas Acids sidhe chal 'ipilibl :IH.'IH‘
(N
8 N
| 1 Histidine L Iis i
o
i
R III
fiL A == =N
2 Arginine : ] Arg [}
N
3 Lysine ~fE k=AM Lys E

Amino acids with acidic side chailn are

Characteristic of |General| U®®

| 2 Glamamie | -y _coom Gl E

—LH OO Asp ]

Physical Properties of & - amino acids
The simplest amno acid 15 ghyeme, lis IUPAC
nume s “2-aming ethanoie acid™,
They are generally colourless crystalline
sorlads.
These are water soluble, high meliing solids and
behave like salts rather than carboxylie acuds or
simple amines.
Except glyene, all other naturally occurring o
amino acids are optically active due to
asymmetry at g - Carbon.
Most of the naturally occurrmg anuno acids are
with L =Configuration
They are highly polar and m squeous solution
they form switter ions.

: HO & . .0
HN-CH COOH —— HN—CH—(C0{

R R
{ewilter ion)
d) In ackhic solution, they form +ve on and in
basic solution they form —ve on.

H & :
# H N—CH=C00H{ Cation)

&
JF‘.'-:--L'H—['CHJ K
OH o
] -+ HN—CH=CO0  Anbon)
[

e) AL a partscular P, the dipolar on acts as neutral
o s ebectnic poant )

At a partscular P, the dipolar jon of amino acid
(Ewillerson) acis oz peutral won and does not
migrate 1o cathode “or” anode mn electne hield.
This p" 5 known as so clectnic pomt  of the
ammo acud”

Ex:

Ex:

Fa:

The soekectric puin: of neutrnl aming ackd &

PK. +PK,
calclted by P & —teet

#

All amino acids do not have same woelectric
poring.

An amino acid having more COOH groups will
have P <7,

An amino acsd having more NI, groups will

have F, >7.

11}
. HN=CH=000 JEE
alanine _
L \% -\ W\
COOH p* = 2.34 .
P ? Special
MH, lr.l"" =0 40
234 +9.69
then F} = e = 6,02
The 3o electric I'I-|:|I|'H ill..'.Flll,!IHjl'l- on different

groups peesent in the molecule of the amino acid,
In neutral amino acids the P*' range is 5.5 10 6.3
At B0 clectne pomt, amino acids have least

solubility. So it 15 used in the separation of

different amino acids obtained from the
hydrolysis of proteins.

Feptide bond: The amide bond formed
between the amimo group of one amino acid and
the carboxylic group of another ammo acid by
the loss of water s called a peptide bong,

MNH; =CH-COOH + H-MH - CH - COOH —C—
| |

H H
= H
| |
HN-CH- G- - G- GO0
-
A B

[he product obtained from two amino acid
malecule through peptide bond is called
dipeptide.

Based on memmber of ammo acsd molecule m peptide
they are called tri, tetra and polypeptides.

Mo ol peptide linkages

[ino of aminoacid residues) -1 |

Shorter peptides (2 - 20 ammo acids) are called
oligopeplides, longer pepisdes (more than 20
amma acwds ) are polvpeptides,

Proteins are polypeptides containing many
amino acids molecular mass is more than
10000, {Polypeptides contams more than 100
amino pcids)

Polypeptides are amphotenic.

Ex: Silk, hair, skin, eneymes, hormone etc

In a polypeptide structure free ammo group
(MNH,) Le. N-terminal residue = written on the
left hand side and the free carboxyl group on
the right hand side of the chan,

iy i
HN=-CH=-C-NNH I:'H': C= NN =C i = OO
i LH,
abimne ghycine i Erme
The above structure has the name
alanyiglveylalanine,

I the: above structure -COOH group is C-  terminal
residuc and ~NIf, group is N-terminal residue.

Most of the toxins in anmal and plant venoms
are proteins. A dipeptide called aspartame being

OO temes sweeter 1o sucrose B used as subst e
for suzar.

CH OO0 CH O M,

HN=CH=00- NN - CH - COOCH,

Aspartanme
(aspartyl phenylalamine methyl ester)
The number of peptides possible for using
different amino acids . ;=
Here n 5 the no.of amino acuds, m & 2 for
dipeptide, 3 for tn peptide, 4 for letrn peptude,
elec,
The number of trnipeptides possable with three
amno acids is 3' = 27.
If there are 100 ammnoackd unis m a small
protein,  the given 20 different amano acid units
can combine al one Ume in (200" different
WIS,
Proteins: Proteins are the most abundant

blomolecules of the I:i'n.'nq[ SYSLETIL Main sources
are milk, fish,, meat, peanuts, choese, pulses ¢ic.,
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Proteins are occur in every part of the body and
form the fundamental basis of structure and
functions of hie.

Proteins are required for growth and
mamtenance ol body.

Proteins are biopolymers having a large number
of amano acxds bonded 1o each other by Peptide
bonds and dsulphide bonds and have three
dimenssonal structures,

Cencrally Proteins can be classificd into two
types on the basis of their molecular shape
Fibrous protelns: In ths protens polveptide
chains run paralally and are held together by
disulphide and gy - bonds produce hibre hike
structure. These are msoluble m waler

Ex:- Keratin ( present i Skin, Hair, Silk, Tesues
etc.. ), myosm ( presend in muscles).
Globular proteins: In this proteins
palypeptide chams coil around give spherscal
'-.|'|.i.|.11-|.r. Ihese are soluble @ witler

Ex:- Insulm, albumin and haemogkabm.

Structure of Proteins: Based on structure
andd shape profeins are studied imto four differem
levels

I. Primary 2. Secondary

I Tertaryand  4.Quarternary structures
Primary structures: For a given polypeptide,
ammao acsds are lmked with each other m a
specific sequence. This is considered as primary
structure of that poly peptide.

Any change m this sequence produces a different
proten,

Primary structure mdicates the location of
disulphide bridges if present.
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Secondary structure: The secondary
structure of protein explaing the shape of
pohpeptde change.

Two different secondary structure of protiens are

i ~ helix and § - pleated sheet structure,




