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1. Three kinds of substances (&7 7R & yarR))

Everywhere around us we find substances with different properties. Some taste sour, some
are bitter, some feel slippery, and some seem to have no special taste or feel at all. Scientists
divide substances into three groups: acidic (3/7=1%9), basic (&7Re13) and neutral (3<7415). These
differences are not just about taste; they are real chemical properties that can be observed and
tested in very simple ways. In this chapter we learn to identify the nature of everyday
materials with the help of natural and synthetic indicators (gz) - substances that show by a
change of colour or smell whether a sample is acidic, basic or neutral.

2. Testing with litmus (felcaw g¥iem)

The most common test in school laboratories is the litmus test. Litmus is a dye obtained
from lichens and is available as blue litmus paper and red litmus paper. If a substance turns
blue litmus red, it is acidic. If it turns red litmus blue, it is basic. If it changes the colour of
neither paper, it is neutral. Examples: acidic - lemon juice, vinegar, amla juice (also
tamarind); basic - baking soda solution, soap solution, lime water (detergents and soaps are
generally basic); neutral — tap water, salt solution, sugar solution. When students test many
samples and record them in groups A (acidic), B (basic) and C (neutral), they learn how
everyday items behave in this test.

3. Natural indicators - red rose and turmeric (MiFli® TaP)

Nature gives us its own indicators. Red rose extract is made by soaking red rose petals in
hot water. In an acidic solution it stays red; in a basic solution it turns green; in a neutral
solution there is no colour change. Other natural materials such as beetroot, turmeric, purple
cabbage and hibiscus can also be explored for colour change with acids and bases. Turmeric
(haldi) is a very familiar indicator in Indian homes. Turmeric paper turns bright red in a

basic solution, but stays yellow with acids and neutral substances. This is the idea behind the
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fun secret-writing experiment: write a message on turmeric-stained paper using a basic
solution and reveal it by spraying turmeric water.
4. Acids and bases in food and home (41577 ik &% # 377t &7Rep)

Many foods contain edible acids that give them a sour taste: citric acid in lemon, lactic
acid in curd, tartaric acid in tamarind and acetic acid in vinegar. Bases, on the other hand,
are found in household cleaning agents and are responsible for the slippery feel of substances
such as baking soda solution and soap solution. One important caution: not every bitter
substance is a base - bitter gourd (karela), for example, is bitter but is not a base. So taste
alone cannot decide whether a substance is acidic or basic; we must use indicators. (Never
taste unknown substances in the laboratory.)

5. Olfactory indicators (74 F=P)

Not all indicators work by changing colour. Olfactory indicators change their smell in
acidic or basic media. Onion is a classic example: its smell changes depending on the
substance it is mixed with. To test this, saturate small strips of clean cloth or filter paper with
onion smell, then test them with acids and bases and notice the change in odour. Such
indicators are especially useful for visually impaired people, because they allow us to tell acids
from bases through smell instead of colour.

6. Neutralisation and its uses (S&RAIBT silv 39 374N

A key chemical reaction in this chapter is neutralisation (3<r¥=Iv7). When an acidic
substance is mixed with a base in suitable amounts, the result is a neutral solution — the
reaction produces salt, water and some heat: Acid + Base — Salt + Water + Heat. This
principle is useful in everyday life: (i) an ant bite injects formic acid, which can be treated
with baking soda (a base); (ii) acidic soil is treated with lime to make it suitable for crops; (iii)
acidic factory waste is neutralised before it is released into water bodies so that rivers and
lakes are protected.

7. Practice and application (S7*37%7 $il S9FI)

Students should practise by testing familiar substances with natural indicators, recording
their observations and discussing cases such as ant bites, soil treatment and the safe disposal
of factory waste. Trying secret writing with turmeric and a base, and experimenting with
natural indicators, makes science both fun and practical. Understanding the properties of
acids, bases and neutral substances helps us handle substances more safely and more

creatively in everyday life.
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Term Meaning

Acid (37%1) A sour-tasting substance that turns blue litmus red, e.g.
lemon juice, vinegar, amla juice.

Base (&vep) A substance with a slippery feel that turns red litmus blue,
e.g. baking soda, soap solution, lime water.

Neutral substance (STRfT A substance that does not change the colour of either litmus

qgTel) paper, e.g. tap water, salt solution, sugar solution.

Indicator (TF®) A substance that shows by a change of colour or smell

whether a sample is acidic, basic or neutral.

Litmus (forca<)

A dye obtained from lichens; used as blue and red litmus

paper.

Natural indicator (mg:ﬁa»'
TD)

An indicator from nature, e.g. red rose extract, turmeric,

beetroot, purple cabbage, hibiscus.

Olfactory indicator (74 F=)

An indicator whose smell changes in acidic or basic media,

e.g. onion; useful for visually impaired people.

Edible acids (@7 37%)

Citric acid (lemon), lactic acid (curd), tartaric acid

(tamarind), acetic acid (vinegar).

Neutralisation (SSTHI5Hv0)

The reaction of an acid with a base that gives a neutral

solution; salt, water and heat are produced.

Salt (e7q) A product of the neutralisation reaction, formed along with
water and heat.

Formic acid (%ifHe 37) The acid injected by an ant bite; treated with baking soda.

Turmeric paper (81 77) Yellow paper that turns bright red in a base; stays yellow in

acid and neutral substances.

Quick Revision Points

> Substances are acidic, basic or neutral - shown by indicators.

> Acid: blue litmus — red. Base: red litmus — blue. Neutral: no change.

> Red rose extract: red in acid, green in base, no change in neutral.

> Turmeric paper turns red in a base; yellow in acid /neutral.

> Edible acids: citric (lemon), lactic (curd), tartaric (tamarind), acetic (vinegar).

> Not every bitter substance is a base - bitter gourd is not.
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> Onion is an olfactory indicator (smell changes); helpful for visually impaired.

> Acid + Base — Salt + Water + Heat (neutralisation): ant bite, acidic soil, factory waste.

Diagrams, Tables & Flowcharts |

Olfactory
indicators

Concept map of Chapter 2

Colour chart of indicators

Litmus
test
1
1
1
icati 1 Natural
Applications : indicators
= -~ I - -
ACIDS, BASES
& NEUTRALS
- I -
1 .
Neutralisation ! Acids & bases
1 at home
1
1

[ ACIDIC ] [ BASIC ] [ NEUTRAL ]

Blue litmus
turns RED stays blue

Red litmus
stays red turns BLUE

Red rose extract
stays red turns GREEN

stays blue

stays red

no change

Turmeric paper

stays yellow turns RED

How indicators behave in acidic, basic and neutral samples

stays yellow
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Flowchart: Testing a sample with litmus

Take a sample > Put a drop on blue & > Observe the
(751 &) red litmus papers colour
Blue — RED < Red — BLUE < No change

= ACIDIC = BASIC = NEUTRAL

Table 1: Common substances and their nature

Group Examples Litmus result

A - Acidic Lemon juice, vinegar, amla juice, Blue litmus turns red
tamarind

B - Basic Baking soda solution, soap solution, lime | Red litmus turns blue
water

C - Neutral Tap water, salt solution, sugar solution No change in either paper

Table 2: Edible acids and their sources

Acid Found in

Citric acid Lemon

Lactic acid Curd

Tartaric acid Tamarind

Acetic acid Vinegar

Formic acid Ant bite (injected by the ant)

Neutralisation reaction

Acid + Base — Salt + Water + Heat

p N . SALT (&7qv) )
ACID + BASE — f WATER (m:m A
(=) (g~ \ J
p \ HEAT (%)
= NEUTRAL solution ) ’
Neutralisation: acid and base in suitable amounts give a neutral solution
MERIT SPRING — NOTES BY ABHISHEK SIR Page 5 of 20

More Notes Game Zone Virtual Labs

Mock Tests Question Bank Daily Current Affairs Video Lessons

Notes, tests, games & virtual labs for Class 6—-12 — sab kuch free sikho: www.msroh.in


https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in

Class 7 | Science | Chapter 2

Exploring Substances: Acidic, Basic, and Neutral
Teacher: Abhishek Sir « Free notes at msroh.in

Table 3: Uses of neutralisation

Situation Problem Treatment (base/acid used)
Ant bite Formic acid injected Apply baking soda (a base)
Acidic soil Soil unsuitable for crops Treat with lime
Factory waste Acidic waste harms water Neutralise before releasing
bodies
Remember
Bitter # base. Always confirm with an indicator. Red rose: RED in acid, GREEN in base.
Turmeric: RED only in base.

Q1. Classify the following as acidic, basic or neutral: lemon juice, vinegar, soap solution,
baking soda solution, tap water, salt solution, sugar solution, lime water, amla juice.
Ans. Acidic: lemon juice, vinegar, amla juice. Basic: soap solution, baking soda solution,

lime water. Neutral: tap water, salt solution, sugar solution.

Q2. What is litmus? How does it help in classifying substances?
Ans. Litmus is a dye obtained from lichens, available as blue and red litmus paper. A
substance that turns blue litmus red is acidic; one that turns red litmus blue is basic; a

substance that changes the colour of neither is neutral.

Q3. How does red rose extract behave in acidic, basic and neutral solutions? How is it
prepared?
Ans. It is prepared by soaking red rose petals in hot water. In an acidic solution it remains

red, in a basic solution it turns green, and in a neutral solution there is no colour change.

Q4. What happens to turmeric paper in a basic solution? Explain how secret writing can be
done with it.
Ans. Turmeric paper turns bright red in a basic solution but stays yellow in acids and
neutral substances. For secret writing, a message is written on turmeric-stained paper
using a basic solution (for example, soap or baking soda solution); the writing is invisible

at first and is revealed by spraying turmeric water, which makes the message appear red.
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Q5. What are olfactory indicators? Give an example and mention one benefit.
Ans. Olfactory indicators change their smell in acidic or basic media. Onion is an
example. They are useful for visually impaired people, as they can tell acids and bases

apart by smell instead of colour.

Q6. What is neutralisation? Write the general reaction.
Ans. Neutralisation is the reaction between an acidic substance and a base, in suitable

amounts, which gives a neutral solution. Acid + Base — Salt + Water + Heat.

Q7. An ant bites a child. Which substance would you apply and why?
Ans. An ant bite injects formic acid. It can be treated with baking soda, which is a base;

the base neutralises the acid and reduces the effect of the bite.

Q8. How are acidic soil and acidic factory waste treated?
Ans. Acidic soil is treated with lime (a base) to neutralise it so that crops can grow. Acidic

factory waste is neutralised before it is released into water bodies to protect them.

Q9. Is every bitter-tasting substance a base? Explain.
Ans. No. Bitter taste does not decide that a substance is a base. For example, bitter gourd

(karela) tastes bitter but is not a base. A substance must be tested with an indicator.

Q10. Name four edible acids and the foods in which they are found.
Ans. Citric acid - lemon; lactic acid - curd; tartaric acid - tamarind; acetic acid —

vinegar.

Board-Pattern Questions - 1 Mark
1. Litmus is obtained from _ _ _ _ _ _ .1

Ans. lichens.

2. An acid turns blue litmus .(1)

Ans. red.

3. A base turns red litmus .1

Ans. blue.

4. Red rose extract turns in a basic solution. (1)

Ans. green.
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5. What colour does turmeric paper show in a base? (1)
Ans. Bright red.

6. Name an olfactory indicator. (1)

Ans. Onion.

7. Which acid is present in curd? (1)

Ans. Lactic acid.

8. Which acid is injected by an ant bite? (1)

Ans. Formic acid.

9. True or False: Bitter gourd is a base. (1)

Ans. False - it is bitter but not a base.

10. Which of these is neutral: lemon juice, soap solution, sugar solution? (1)

Ans. Sugar solution.

Board-Pattern Questions - 3 Marks

1. Describe the litmus test for identifying acidic, basic and neutral substances. (3)
Ans. Take a sample and test it on blue and red litmus papers. (i) If blue litmus turns red,
the sample is acidic (e.g. lemon juice). (ii) If red litmus turns blue, it is basic (e.g. soap

solution). (iii) If there is no change in either, it is neutral (e.g. tap water, sugar solution).

2. Write short notes on two natural indicators. (3)
Ans. (i) Red rose extract — made by soaking rose petals in hot water; stays red in acid,
turns green in base, no change in neutral. (ii) Turmeric — turmeric paper turns bright red
in a base but remains yellow in acid and neutral substances; used in secret writing.

Beetroot, purple cabbage and hibiscus can also be used.

3. Explain neutralisation with the help of two everyday examples. (3)
Ans. In neutralisation an acid and a base react in suitable amounts to give a neutral
solution: Acid + Base — Salt + Water + Heat. Examples: (i) ant bite — formic acid is
neutralised by baking soda,; (ii) acidic soil — neutralised by adding lime so that crops can

grow. (Factory waste is also neutralised before disposal.)
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4. What are olfactory indicators? Why are they useful? (3)
Ans. Olfactory indicators are substances whose smell changes in acidic or basic media;
onion is an example. To test, cloth or filter-paper strips are saturated with onion smell
and then tested with acids and bases. They are useful for visually impaired persons

because acids and bases can be told apart by smell and not by colour.

1. Explain the classification of substances into acidic, basic and neutral. Give properties and

at least three examples of each. (5)
Ans. Substances are classified by their effect on indicators. Acidic - taste sour, turn blue
litmus red; red rose stays red; turmeric stays yellow. Examples: lemon juice, vinegar, amla
juice, tamarind, curd. Basic — feel slippery, turn red litmus blue; red rose turns green;
turmeric turns red. Examples: baking soda solution, soap solution, lime water, detergents.
Neutral - do not change the colour of either litmus paper; no change in rose extract.
Examples: tap water, salt solution, sugar solution. Edible acids: citric, lactic, tartaric and

acetic. Taste alone cannot be used (bitter gourd is bitter but not a base), so indicators must

be used.

2. What is neutralisation? Describe three applications of neutralisation in daily life and
industry. (5)
Ans. Neutralisation is the reaction of an acid with a base in suitable amounts to give a
neutral solution, producing salt, water and heat (Acid + Base — Salt + Water + Heat).
Applications: (i) Ant bite - the formic acid injected by the ant is treated with baking soda,
a base. (ii) Acidic soil — lime is added to neutralise it for agriculture. (iti) Industrial waste
- acidic factory waste is neutralised before release into water bodies. Thus neutralisation

helps in health, agriculture and protecting the environment.

3. Describe how you would test an unknown household sample using natural indicators and
what each result would mean. Mention secret writing. (5)
Ans. Prepare red rose extract by soaking petals in hot water and make turmeric paper.
Put a little of the sample on each. If rose extract stays red and turmeric stays yellow, the
sample is acidic (confirm: blue litmus turns red). If rose extract turns green and turmeric
turns bright red, the sample is basic (red litmus turns blue). If neither changes, it is
neutral. Secret writing: write a message on turmeric-stained paper using a basic solution;

it is invisible at first, and spraying turmeric water reveals it in red. For people who cannot
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see colours, an olfactory indicator such as onion can be used. Do not taste unknown
samples.
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Iy SOWAIRCINTE
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AT T T qTAT T&TT ST Aol [T e &l AT &Y 4T &7,
ST g &1 T, [, sAiaer @ |

CIRCY (g e aTeT &TY ST AT (8T &7 T # adT |,
STE AfRIT |IST, FTET T °TeT, I &7 97 |

I IaTd TET I&T ST fRET T fefese 97 &7 97 981 a8odr, 39
T & AT, THE T F1 &l AT |

GRED TET 92T ST 37 T T a&Ad? aarar & [ T9T
AT, & IT ST & |

s ATS T (1) T (AT FTAT I5Th ; et 37 ATA
frema T & =7 F ygaT |

THias g9& ST & (AT ATAT G, STH AT [ATT &I 3, Boal,
JhaT, AT T 4T, TSEA |

UCRC L UHT goa [FEa! T AT AT At ATTH H 98
ST &, ST ST ; giseaTedr & g S92 |

T AFA AT AR (A1), ATdedh A+ (FaT), T T
(FHe), THITew e (Fawa) |

EERIEIEIU A AT A (a5 AT=RET (99 IS 9T
AT & ; G, T S FSAT I 8 |

Aqur IRTH IR ATHRAT &1 IR, ST I AT FAT &
qrr gar & |

R T FIET & A € UL H ST qTAT 5 ; ST 9T &
IR BT |

S ARES TIeAT TS ST &7 § TTE<T ATeT &1 ST & ; 375 307
IS JeTH T § YT mar s |

TR STFATT, & S AT IS &1 & — g9 9 a9 d & |

> W.W%‘Eﬂ'ﬂ‘ewm | &I : AT [ASHT — AT | IS : dlE TRad A1 |

> AT AT &l A : A H AT, & H &84T, ISHIA H lg Iaa- A&l |

> Foal U &I § ATed 51T & ; ST /3291 § 9T |

> W AFA : AT8Igd (1), ATFedh (IaT), T (T, THitean () |

> BY HSAT ISTY &V Ta1 - ST & T8l & |

> T T g9 & (T &l 7); Freandr & (|4 98149 |
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> IFA + AT — AT + T + FHT (IR : Tiel T dleT, AT [HeT,

FIETT &l AII |

i
i

%
;,
i

I &7 Qr-A1e

EEIC
v v N N N

AT BT AT TIAT ¥Ear TIAT YEar
- — B N N

AT TEAT EIIRARS I AT TEAT
——— N

AT 7T &L &1 ST FIE FEATT ART
- ]

GIAT TEar AT &7 STAT GIAT YEar

IFATT, TR AT JETHI THAT H T &l HTaN
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FATHTE : foTena & T T 9119

THAT N et 31 AT fetea T 9% N AT F:T
T Ueh g2 STAT HIATHT Al
AT - ATeT . AT - ST . T TEATT AH1
= AT = T = I
qTieAaT 1: GTHT 9=y A 3T Thid
L JETECT e &1 i

A - =T g &1 7, (e, stiaet &1 7, THAT | AT [Fea s &1er &1 S
B - {T&T STRIT HIST & T =T, AT & GIA, I | ATA [ASHT ATAT & ST

T AT T

C - I=THI=T T T I, THS &7 e, ST A0 freT o § gEcATT ST
W

qTieaRT 2 : |TRT 3TFA 3 I Gl

T FET AT ATATE

| o ik

Aees T Tar

@ ot THAT

THfeH o fawar

RITHS =T ST T HIEAT (FTET ENT IO J STeAT IT79T)

T IRuT Th=haT

AT + AT H - A + AT + FSAT

- ~ : A9 (Salt) :
AT } —+ [ SIRC —( qT<T (Water)
- (Acid) (Base) J > <
p ~ HST (Heat)
= JETYIT 9T -

FETEIRI0T : I JTET H 3T 3 &V (e & 3aTI_ oIt a=aT &
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Tt 3 : IETH IR & STTNT

ferfa qHEIT IIETT (TG WTTH/AFT)
FETRTHRTEAT | RilHE = IO H JET ST AT (T8 AT
AT AT g et & U sgagad |99 5 I=T

HTCET &7 FTATT ATISE ST FTal & | SIS F I8 IaTdIT ST
Fyfarse G ICIES

e @r
FSAT # & | EHUT Gaa & {5 AT | AT : IFA H ATeT, & Weh H 877 | §oal :

T &V | AT |

NCERT-H s o g
T1. fo=T &7 1A, &R AT I=THI H GTha L = 19 AT O, (G@T, g &r
ST, SFRIT GIST & ST, A T I, THE AT I, SIIT AT ST, ToT AT T, SATaer
HT I |
IAC: AFAT : g & T, AT, SATaet &l T | GTRIT : AT & GIA, ARl TS]
& A, T &I T | IITEGN 2 A &I I, THE Rl ST, T & 1A |

72. feaa ST ] 798 IRl &l T Tahd fl H il AQS HLAT 8 2
IO : e AT (A9TH) T [T a7 I &, S AT S AT [AeqT I &
T T fHear & 1 S 95T e f[oew s ST AT S 98 ST 5 S AT (AeAT &
AT T8 AR & ; 37 o7 /G T O7 T 95 98 S99 & |

3. AT [T ST A AFATT, AT AT JETHNT I F FOT HGETCHRAT & 2 T
T C IR
I TH ATA AT dl TSTAT Al ITH T H IR I & | AT =TT H T8
AT (BT &, &I I H §¥T &7 14T & Y ISTHIT AT § Hls Or-gad = T8¢
g

T4. TEET & T U QTG IT STer T F4T TATT 14T & 2 399 [ AT 9 [hdT STrdT
g7
AT ol T T AT AT H TG AT &1 SITAT &, T 37T 2 I
TRTIT H AT a8 | T o § goal oIl Tl 9T T 9T (S 919 3T
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o

ST TSt &1 i) § Ge W for srar & ; foarae 95 fomTs 95 aar i gosr &
T T (EEaT F3F I HET AT 3T H The 57 A1aT & |

T5. T & FT & 2 T ISTGL &7 A T AT JaqTAT |
I T A AFATT AT &I AT H AT T 98T o & | TR ST
IR & | T gheqriaa AN & (A0 S99 |, #9ifd & O7 & a9 0 § 30T
AT A BT G & |

T6. ISTH TR 9T & ? GTATT ATThRAT ot |
39T I ATAT H AT T8 AT & & 19 &1 aredl a8 ATHRar e
IETHIT FTeT a7 &, ST SEATA! 5 | T + &TH - TIT + YT T + FSAT |

T7. T& SIET T4 @l S AT & | TH RIT-AT T&rd ATTART A FT 2
IO : el & AeT IT RiTH S T IV H 14T & | ST ST afiT arer 7 fFar
ST AT 8, ST &G & ; &V 3T Sl ISH T leh e & T F ST aaT & |

T8. STFATT FHET ST AFATT RICATAT-INITISE HT ITATC FF (/AT ATATR ?
I : AFATT [HET AT T (M) & ISTEIT [RAT SATAT & ATieh Tl 3T e |
AFATT HTETAT-INITISE Fl A Gl A SIS F Tgel IS (haT A1dT 7, arih

ST Jie geierd & |
T9. FT L HSd Tq1S qTAT IS ATH &1aT & 2 GHEATSA |

IAC: &N | FSd S T I qF Ta1 &1dT o TaT & 7 | IITEI & (AT weeAT
FESATEIAT & T &H el & | TaT &l Go& F Aa47 A& & |

T10. ST ©|TET FAL & AT X T fohet @Ter et 7 e &, for |

I qISICH AT - A1 ; ATFEd A - Tal; ST AFA - SHAAT ; THITEeh 3TFT
- fazaT)

qre-9es I9T - 1 37&
1. faeas gy g@ars ()
IO ATShT @1 T |

2. AFT Ao e &r Fare (D)
SAL e ATA |

3. &1 STt [T q &1 axearg 1 (D)
IAC: AT |
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4. ATE I[CATT T Tk ATAIT ST gromars | (1)
S48 |

5. 9T H goal & I &ir-a7 4 fe|mar g ? (1)
I TEAT ATA |

6. U T g9& &1 A1 forar | (1)
EAKESAZIN N

T A R-arsFT e@re 2 (1)

N
AL ATFh T |

8. TIET & HTeT X RIT-HT A TATH ATar & 2 (1)
3T : Rl fH® 3T |

9. /3T : LT A@ & | (1)
IO AT - 95 24T 8 WANF T5 & |

10. STH Rl ISTHIT & : A AT T, TIT T GA, ST R AA 2 (1)

IO AT FTHI |

qre-Yed U - 33

L. ITFATT, QTR N ISTEI TG AT TGS & (AT [ASHT TR HT T A

3)
I : THA &l AT AT ATA (ASHT T3 I AT | (i) TfE AT feaedw T AT &7 e
T AT ST (S T | (i) T AT o ST 2T S ar A
HTAI & (STE A1 &7 =) | (iii) TfE AT F Al geATq Tar al 98 Q6T 8
(T T T I, ST T ) |

2. T WTdlad gaai I ghara feegofr i1 (3)
I : (i) AT AT T 3 - TGESAT AT ITH T H BATRT a9aT 8 3757 H AT
TEAT &, & § &YT &1 STaT &, JSTHIE T &g 9eoTd T8l | (i) §T&r - gor & 9
& H TTEYT AT &7 SITdT &, 376 Y JaT9 § Tt BT & T o § &
AT & | FhaT, AT TOT ITT 2T TSEA T TF0T 8T T & |

3. 7 ASAN & ITEIT il GaTadT & ISTH I TR0 qH=ret | (3)
IOL: ISR 75T 7 & Weh I AT H STTERET &9 SETEI et a-1d
T T + T > A9 + TET + ST | SETEY0T: (i) SIET T HTSAT - R 31T
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STRIT FIST &/ ST &1AT & ; (i) S+ (HET - TAT (AeATehe IS & Sl &
TR FEe 3T Teh | (FETT & TIIST &l VT B & 5o IS [T ST & 1)

4. T IR F T 2T IW@RT F T8 2 (3)
ITC: T G 9 TaT9 & (Tl T 31T AT ATIT ATHHT H 98 ATl &
IS SHET 3ST80 & | ST & (AT &9 A7 fheet 9T & qfgai & g &t 0 &
T T AT & & ST STaT & | I gReqriad a6 (0 S99 8 a3t T
T T TE T T 5 2T &V § Siae e gahd & |

e e L s - e

1. TRTIT & STFATT, TR 3T IRTEIT 7 ATl dl GHETAT | T & 07 3 FF

q FHH 1T ISR T 1 (5)
ITC: TETIT T IR GFehi I Ik TS T &1aT & | TFATT - |g &l &, AT
fTes e & AT &0 & ; TATT & 3T ATA T8al 8 ; Boal IIel Tl & | IETavor: g
&7 I, favar, sttae &1 O, T, TR T | AT - S od &, AT [ASH T @l
AT &0 & ; [ATT AT A BT &IAT & ; Boal ATA &1l & | IITEY0T: STRIT GIST &l
ST, HIGT & =TT, I &1 I, FTATS 6 | IS - (RET [ Tema O & O J851
AT ; [ATT & Th H IS G2ATT A&l | ISR A T I, THSE &7 9reT, ST &l
ITeT | |TRT 3T : ATsledh, Afaed, ST AT THIea | fhaed &8 I T T8 &
A (@IAT HSAT 8 T HATH Tal), THAT IR AT TITT TE & |

2. ISTHISIRIIT FGT & ? &fah STraT ST IANT H &GS & I+ IIG 0T v e |

()]
IO : SETHIHIRI a7 o RaT & S o 3faa g & e & erhafrar a5
JETHI ST F1AT & ST AT, YTAT 3N FAT I 51 & (T + &0 - A9 +
T+ FT) | TN : (i) FTET HT RTSHAT - FieT T STed T Rl {H e 3TFA & ITAT
ST JTeRIT |TST | 2147 7 | (i) 3 [AgT - FY & A0 39 a6 &9 & T
=T ST A (i) ST AYfIST - SEE § AT AT il S J A H
BIS- T TEcT ISTHI (AT ST 7 | T TahTT IaTH - hur SqTeeT, ST T q2iar-
qEeT H 989 & |

3. WTfa® Gal & (ReT STFTA SR T Al ST G Fd HUAT I Teh T T T
FT o7 EITT ? [ @ T WT Ioor e & | (5)

I TISTT I T T H T [ATT AT Tk AT 317 goal &l IF I

T | THA dl AISTHTAT &1 I STAT | T e AT A ol Grefl T8 at a9-7
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AFAT & (I : AT FAead AT 817 ) | IfT 21 83T 30T sl e aTed &r
ST T AT AT & (AT [AeH T AT a1aT &) | IS &1 § 819 T arar ag
IITEIT & | o : §osl oIl T 9% (T 9T & §a97 (ol ; a8 I8
AGIT TEAT & AT Foal & T &l (G ERTT e IL AT TT H The BT ATAT 5 | ST
TN T T&T & G ITeh [TT AT STET T Goed STIN & | STITT AHA Al dAT
T 9T |
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