NCERT CLASS # SCIENCE SOLUTIONS

Cha.p’cer 70 Exploring Substances :
Acidic, Basic, and Neutral

Qi. A solution turns the red Llitmus paper to
blue. Excess addition of which of the Fo”aw[n&
solution would reverse the chanse.?

(i) Lime water (ii) Ba.k:'ns soda
(i) Vinegar (iv) Common salt solution

Answer :  (iii) Vinegar
Reason : A solution that turns red  litmus paper
blue is basic in nature. To reverse this

change and twn it back to red, an acidic
solution is required. Vine.gar contains acetic

acid, which neutralises the base and makes

the solution acidic.

Q2. You are provided with three unknown solutions
labelled A, B and C. Upon adding a few drops
of red litmus solution to solution A, it twrns
blue. When a few drops of turmeric solution
are added to solution B, it turns red. Finaﬂ&;,
after addinﬁ a few drops of red rose extract
to solution C, it turns green. Based on the
observations, which of the following is the
correct sequence for the nature of solutions A,
Band C?

(i) Acidic, acidic, and acidic
(ii) Neutral, basic, and basic
(iii) Basic, basic, and acidic
(iv) Basic, basic, and basic

Answer : (iv) Basic, basic, and basic
Reason :
o Solution A turns red litmus to blue — Basic

¢ Solution B turns turmeric solution to red — Basic
o Solution C turns red rose extract to green — Basic

Q4. A liguid sample from the laboratory was tested
using various indicators : Red litmus = No change ;
Blue litmus = Turned red ; Turmeric = No change
in colour. Based on the tests, identify the acidic
or basic nature of the liquid and justify your
answer.

Answer : The liquid sample is Acidic in nature.

Justification : Substances that turn blue Llitmus

paper red are acidic in nature. Acidic substances

do not change the colour of red litmus paper or
5eﬂow turmeric paper.

Q5. Manya is blindfolded. She is given two unknown
solutions te test and determine whether they are
acidic or basic. Which indicator should Manya
use to test the solutions and why ?

Answer : MMH"‘ should use an olfactory indicator
(such as finely chopped onion strips or vanilla extract).

Reasen : Ol-ﬁxcfary indicators change their odour
(smell) in an ‘acidic or basic medium. Since Manya
is blindfolded, she can identify the nature of the

solutions bg smell rather than visual colour c.ha.nse{

Q6. Could you suggest various materials which can be
used for writing the message on the white sheet of
paper and what could be in the spray bottle 7 Make
a table of various possible combinations and the
colour of the writing obtained.

Wriﬁng Material Substance in Colour of Writing
(Message) Spray Bottle Obtained
Baking soda solution (Base) | Turmeric solution Red
Soap solution (Base) Turmeric solution Red
Lemon juice [ Vinegar (Acid) | Blue Litmus solution Red
Baking soda solution (Base) | Red rose extract Green
Lemon juice / Vinegar (Acid) | Red rose extract Red

Q3. Observe and analyse Figs. 2.13, 214 and 2.15, in
which red rose extract paper strips are used.
Label the nature of solutions present in each
of the containers.

Fis. 2.13 F.'g. 2.14

Fi‘cj. 2.13 (Green colour) : Basic solution

(Red rose extract turns green in a basic medium.)
Fiﬂ. 2.14 ( Red /Maﬁenfa colour) ! Acidic selution

(Red rose extract turns red in an acidic medium.)
Fig. 215 (No colour change) : Neutral solution

(Red rose extract shows no colour chcmge in a

neutral medium.)
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Q7. Grape juice was mixed with red rose extract; the mixture
got a tint of red colour. What will happen if bakins
soda is added to this mixture ? J-usﬁﬁj Your answer.

Answer : When baking soda is added to the mixture,
the red colour will chanﬂe; to green.

Justification : Grape juice contains acid, which turns
red rose extract red. Ba.kin3 soda is basic in nature.
Add:'ns ba.k:'ns soda. neutralises the acid and makes the
solution basic, causing the red rose exiract indicator

to change fo green.

Q8. Keerthi wrote a secret message to her grandmother
on her birth using orange juice. Can you assist
her grﬁndmofher in revealing the message? Which
indicator would You use to make it visible 7

Answer : Keerthi's grandmother can use red rose
extract or blue litmus solution to reveal the message.
Reason : Orange juice contains citric acid (acidic in
nature). Spraying red rose extract on the paper will
turn the written text bright red / magenta, making
the secret message clearly visible.
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NCERT CLASS # SCIENCE SOLUTIONS

Cho.pter 2 Exploring Substances :
Acidic, Basic, and Neutral

Qﬁ How can natural indicators be Prepared ?
Expf.ain 53 Sivins an exa.mp.'.e.

Natural indicators can be prepared by

exfracfins natural P-".a.nf Pigmenfs using warm

Answer :

wa.f:e.r -

Example (Preparing Red Rose Extract) :

@) Collect fallen Pe.f:ais of red roses and wash
them 'é.harough!g with water.

@ Crush the pzfa[s using a mortar and pestle
and place them in a 3.’.&55 tumbler.

(® Pour hot water over the crushed Pefaf.s to
ensure fhe.llj are immersed.

&) Cover the tumbler and wait for 5 to 10 minutes
until the water becomes coloured.

(®) Filter the liquid ; the filtrate obtained is the

red rose extract indicator.

Q10. Three liguids are given to you. One is vinegar,
soda solution, and the
Can You Edenfify

another (s a baking
third is a sugar selution.
them anig using turmeric paper ? Explain.

Answer : Yes, we can identify all three Lliquids
using turmeric paper as follows :

Stegi: Put admpafeachaffhe three ligu.ids on
sepa.mfe turmeric paper strips. The !fiquid
that turns the 3el.".ow turmeric paper red is
the baking soda solution (basic in nature).

: Mix a few drops of the identified ba.king
soda solution with the remaining two unknown
liquids sepamfeig in two test tubes.

: Test both resuifins mixtures with fresh
turmeric paper :

The mixture that no {onser turns turmeric
paper red contains vinegar (acidic in nature,
because the acid neutralises the base).

e The mixture that still turns turmeric paper

red contains the sugar solution (neutral in
nature, so the base remains unneutralised).

te
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Q11. The extract of red rose turns the liquid X
to green. What will the nature of Equid X be?
What will happen when excess of amla Juice
is added to ift;uid X ?

Answer : Liquid X is basic in nature,

Explana‘tion : Red rose extract turns green in
basic solutions. Amla juice contains acid
(citric [ascorbic acid). When excess amla juice
is added fo liquid X, it neutralises the base.
As the solution becomes acidic, the green
colour will c..‘r.anae to red.
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Q12. Observe and anaf_b-se the information given in
the flowchart. Complete the missing information.

Answer : e

Check the nature of soil
[

Soil can be
basic in
nature nature
N
Which indicator Which indicator
will You use ? will You use ?
Litmus paper /ﬁ Litmus paper /
Red rose extract Red rose extract
How can acidic How can basic
soil be treated 7 soil be treated ?

V R

Treated with a Treated with organic
base like lime matter like manure and
(calcium hgdrox:.de) composted. leaves (which
X release acids to neutralise
the soii).

(End of Chapf:er Exercise Quesfions)

-

Quick Summarg

e Acidic substances turn blue litmus red. ﬂwe& do
not cka.nge. red litmus.

o Basic substances turn red litmus blue. me&i turn
yellow turmeric paper red.

* Neutral substances do not change the colour of
litmus or turmeric paper.

o Natural indicators like red rose extract, turmeric,
cabbage leaf extract, etc., help us test the nature
of substances.

o Acids and bases can neutralise each other.

The PH scale helps in defe.rmihing the nature of

a substance.

L]

Common Indicaters and Their Behaviour

Tndicator In Acidic In Basic In Neutral
Red litmus paper | No change Turns blue | No change
Blue litmus paper | Turns red No change | No change
Turmeric paper | No change | Turns red No change
Red rose extract | Tums red Turns green | No change
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QUICK REVISION NOTES & DEFINITIONS

Chapter 2 : Exploring Substances :
Acidic, Basic, and Neutral

1. INTRODUCTION & NATIONAL SCIENCE DAY

¢ National Science Ddﬁ : Celebrated on 28 Februa.rg
every year in India.

o Acid-Base Secret Writing : Applying invisible base
solution (like Ba.kmg soda) on turmeric-coated paper
turns red when an indicator reacts, revealing
secret text.

2. KEY DEFINITIONS W

o Acid : A chemical substance that tastes sour, turns
blue litmus paper red, and neutralises bases.

e Base : A chemical substance that tastes bitter, feels
soapy or slippery to touch, turns red litmus paper
blue, and neutralises acids.

o Neutral Substance : A substance that is neither acidic
nor basic in nature and does not change the colour
of blue or red litmus paper (e.g., pure water, sugar
solution, salt solution).

L A__dd—Base. Indicator : A natural or .ssnéheﬁc .Subsfmce
that shows different colours in acidic and basic
solutions, used to test the chemical nature of
substances.

. Oifac{ory Indicator : A substance whose odour (smell)
changes in an_acidic or basic medium (e.g., onion,
vanilla extract).

e Neutralisation Reaction : A chemical reaction between
ana:idmdnbaseﬂmfpmducessa&mdwmier
al'.ong with the release of heat.

-

<

When an acid is mixed with a base in sufficient gquantify,
both substances lose their characteristic properties, formms
e. neutral solution.

| Acid £ Buse =5 Sali + Witer 4 Hoa?

Note on Litmus : Litmus is a notural dye extracted from lichens
(a sb-mbi.atic association of a ﬁmsus and an aiga).

NCERT Class # Science + Chap{:er 2 Pa.ge 1 of 3.
[3. ACIDS AND THEIR NATURAL SOURCES [4. NATURAL INDICATORS & COLOUR CHANGES |
Edible Substance Acid Present

Citrus fruits (Lemon, Orange) | Cibric acid, Ascorbic acid (Vebamin ©) - i Bosic Medison | Neutral Medium

Curd / Milk Lactic acid Blue Litmus Paper Turns Red No Change (Blue) No Change

Tamarind Grapes, Unripe mangoes Tartaric acid

Vineger Bt Red Litmus Paper | No Change (Red) Turns Blue No Change

Tornatoes Citric acid and Oxalic acid Turmeric Pafmr Yellow (No Cﬁan&e) Turns Red Yellow (No Chcmse)

Ant sting Formic asid

Red Rose Extract | Turns Red / Magenta | T Green No Chang

[5. NEUTRALISATION REACTION & EQUATION i) ke =
|
|
|

o Lime Water Preparation : Lime water (Calcium hydroxide
solution) is prepared by dissolving lime (caleium oxide /chuna)
in water, letting it settle, and fillering the clear Liquid.
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(6. NEUTRALISATION IN DAILY LIFE

e Ant Bites : Red ant bites inject acidic formic acid into the
skin, causing pain. It (s neutralised bg ajpp".b!mg moist
baking soda (a base) or calamine solution.

¢ Soil Treatment :
= If soil becomes too ocidic due to excessive fertilizers,

it is treated with bases like lime (quicklime /slaked lime).
= If soil becomes too basic, organic matter (manure / compost)
is added, which releases acids to neutralise the soil.

o Industrial Waste : Acidic factory waste released into rivers
kills aquatic life. It is neutralised by adding basic substances
before. discharge.

NCERT Class # Science + Chap‘f:er 2

e Acharya Prafulla Chandre. Ray (PC.Ray) :
= Known as the ‘Father of Modern Indian Chemi.siry'.
= Established India's first Pu‘m.r'ma.c.euﬁcal'. company in 1901.

» Hydrangea Plant : Gives blue flowers in acidic soil,
and P(’.nk/ red flowers in basic soil. Gardeners alter
soil pH to dwmge blossom colour.

¢ Golden Spice : Turmeric (haldi) be!'.onss to the ginger J

[7. SCIENTIFIC & FASCINATING FACTS 1

family and is widely used in Ayurveda and modern
medical research.
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NCERT CLASS 7 SCIENCE SOLUTIONS

Ef:lap'f:e.r &3 Expl'.oring Substances :
Acidic, Basic, and Neutral

Q13. Four solutions A, B, C, and D are given to you. Their pH
values are as follows :

Solution A B G D
pH value 3 11 ¥ ]

Arrange these solutions in ingcreasing order of hgdmgen
ion concentration.
Answer : The increasing order of Egdmgen ion concentration (s :
B« @ & Dk A
Reason : Lower the pH value, hisiuzr is the hydrasen ton
concentration. So, pH 11 (B) has the lowest [H'] and
pH 3 (A) has the highest [H*] concentration.

Q14. Is distilled water acidic, basic or neutral? How would
you verify it using an indicator ?
Verification : If we test distilled water with any indicator
such as litmus paper, twurmeric, or red rose extract, there
will be no change in colour. This shows that it is neutral.

Answer :

Q15. Ct'.o.ssi{y the -foﬂnwing substances as acidic] basic or neutral.

(i) Bakins soda solution (Efi) Su.‘nynr solution
(v) Salt solution

(i) Lemon J'ui.c.e
(iv) Seap solution
Answer :

(i) Lemon juice - Acidic

(ii) Baking soda solutien - Basic
(iii) Sugar solution — Neutral

(iv) Soap solution - Basic
(v) Salt solution — Neutral
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Q16. What is pH scale? Write the range of pH values for

acids, bases and neutral substances.

Answer :

The pH scale is a scale used to determine the acidic,
basic or neutral nature of a substance.

6 1 2 3 NG 6 f 8 T o 4t 12 13 14

¥
Acidic
(pH less than 7)

Neutral
(pH =7)
Acidst  pH less than 7 (0 to less than 7)
Neutral substances : pH =7

FH Srmfe.r than 7 (more than 7 to 14)

(pH 3rea.'£er‘ than 7)

BQSGS H

Q17. Why do we get relief from the pain caused by an ant bite

when we appfg baking soda Paste?

Answer ! An ant bite injects formic acid info the skin, which
causes pain and irritation. Baking soda is basic in nature.
When we apply baking soda paste, it neutralises the acid
and gives relief from pain and irritation.

Q18. Explain why it is important to test the nature of soil

before growing annﬁs.

Answer : It is important fo test the nature of soil before
growing plants because different plants grow best in soil
of different pH. If the soil is oo acidic or too basic, plants
may not grow well. By testing and treating the soil, we
can provide suitoble conditions for healthy growth of plants.

—-Pa.ge.ﬁ-—
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NCERT CLASS 7 SCIENCE — Quick RevisioN NoTEs & DEFINITIONS
Cha.pte.r 2 Expl'.oring Substances :

Acidic, Basic, and Neutral

[8. pH SCALE]

* The pH scale is used to measure how acidic or basic a
substance is.

® The scale ranges from 0 to 14.

* pH less than 7 — Acidic

. PH z.qun.[ to 7 — Neutral
'PHsreaéerUmnT—iBasic

Q5 - & 3 & 5 g S E

11, NEUTRALISATION REACTION

%mmaddmﬁwiﬁ\abmiﬂﬁmr@h{m,
bofhlnu!ﬁdrwerﬁi&ﬁnn&fmsnﬁundwnﬁer.

[Acia(-ﬂ-Base—rSaLf-l'Waﬁer*-Heat’

Eﬁ:wt& .

HCL Cacid) + NaOH (base) > NaCL(salt) + H,0 (water) + Heat

| .
I ‘ rs I & ¥ r's
Acidic Nestal Basic
(pH less than 7) (PH=?> (.pH 3reaﬁer£ﬁnn?)
(9. EXAMPLES OF ACIDS, BASES AND NEUTRAL SUBSTANCES |
Acidic Substances Basic Substances Neutral Substances
(pH < 7) (pH > 7) (pH = 7)
» Lemon, Orange juice . Ba.llunﬂ soda solution o Pure water
!' ‘i"mc.gur * So 7 L i
_ oy msepation S il
|. Gl Bladarth * Lime water * Common salt solubion
* Tamarind ol
g o Toothpaste v Distilled water
o (Contain natural acids) | * (Contain bases)

12. NEUTRALISATION IN DAILY LIFE

o Ant Bites :
Red ants inject formic acid (acidic) info the skin, causing pain

and irvitation. Tt is neutralised by applying baking soda (base) |

or calamine selution.
o Soil Treatment :

D T soll e oy acicie: (ohie o wscmss smet of forkilimers ik s dreted |

with bases like lime (quicklime / slaked lime).

% IF soil is too basiz, organic matter (manure / compest) is addad |

It releases acids which neutralise the soil.
o Industrial Waste :

Factory waste may be acidic. Before releasing it info rivers and

streams, it is neutraliced by adding basic substances.

10. TESTING THE NATURE OF SUBSTANCES |

e Use natural indicators like turmeric, red rose extract, or litmus paper.

» QObserve the colour change.
o Decide whether the substance is acidic, basic or neutral.
o If needed, use more than one indicater fo confirm the result.
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13. IMPORTANT POINTS

o Acids taste sour and tum blue libmus red

» Boses taste bitter and turn red lifmus blue.

® Neufral substances do not change the colour of litmus.
e Indicators help us test the nature of substances.

» Acid and base reactions are useful in daily lfe.

— Page 5 of 6 —

1%. SUMMARY CHART

Pl"ﬂp\!rﬁg Acid Base Neutral
Taste Sour Bitter No
taste
Fau | e Sippeyif] Nt
sippary | ‘eotpy’ | slippery
Bl Turns Ne No
Litmus Red auxnsz. GW\&:
Paper | (Blue) | (Blue)
Rl B =
Litmus | Change Blie Chona
Paper | (Red) (Red)
Termeric Yellow Toisns Yallow
Paper (No Red an
| Change) Change)
Red Rose ;::j Turns No
Extract Ma& il Green Q\cmga
pH | Less | Greater | Equal
Value | than 7 | than 7 to 7

 [15. Kev Takeaway]

N —————

Tl Understa.ndhs acids, bases and

'?wdruisuﬁsﬁancesholpsusm

by many ways — in experiments,
(&\dmlﬁyﬁfeandhkesphs

our environment safe
and haai'brw.

e
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NCERT CLASS # SCIENCE

Chapter 2 : Exploring Substances :
Acidic, Basic, and Neutral

i EXTRA PRACTICE QUESTIONS )

<o Test Your Undzrstaﬂdins Ty
it Qmﬂoﬂs{_ C(.}s)] |E,TrugorFaisz]
1. Which of the following turns red lifmus paper blue? | 1. Acids turn red litmus paper blue
(=) Lemon juice (b} Vinegar | Ans : False
(&) Baking soda solubion  (d} Orange juice | 2. Bases feel scapy or slippery fo touch.
Ans: (c) Baking seda sclution |3{?"= e T
2. Turmeric paper turns red in the presence of | 'uu::ffwd}:zrsmmw d\ung\zmcu\
(@) acd () base o T
(c) neutral substance  (d) salt | 4 Distilled water has @ pH valus of 7.
Ans : (b) base [ TR
3. Which of the following is o natural indicador | 5. Red rose extruet furns green in a basic medium.
(a) Phenolphthalein (k) Methyl crange Ans @ True

(c) Red rose extract  (d) Universal indicator
Ans : (c) Red rose extract
4. A solution has pH walue 3. Tt is

' [D. Short Answer Questions |

| ?
= | L Why doacids taste sour ?

(a) acidic (b) basic = - | (HT) in water, which give a sour taste
() neutral (d) both acidic and basic | 2. Name two natural indicators and the colours b‘leg

Ans : (a) acidic show irs acidic and basic media,

3 o~ = ns : (i) Turmeric : Yellow in acid, Red in base.

5 1:"“‘:;‘: :dzmme s ':'u:! ?Lar_t' =i (i) Red rose extract : Red in acid, Green in base,
“)Cwﬂ UF 0 5 | 3. What is the pH value of a basic solution ?
()t ) i | Ans: pH value is greater than 7 (from & fo 14).

Ans : (b) Lactic acid | 4. Give ene example each of an edible substance

containing (i) citric acid (i) acetic asid.

B. Fill in the Blanks Ans @ (i) Lemon (citric acid)

§Pire: ke ok (ii) Vinegar (acetic acid)

Ans :  neutral 5 W:\uaimhnppc_ mr:: dj; t.um't';t paper when a neutral

ST~ sal is i

Zi.ﬁn];h:p}-f?mhmofnneutrd géldizily Ans : There is no change in colour; i remains yellow.

3. Red rose extract tuns — in a basic medium. [E. Very_ShortA_nswiQuest_iorl,sJ

Ans : green 1. Which indicator is obtained from lichens ?
I ; - Ans : Litmus.

4. Formic acd is present in the sting of a 2. Mame the gas reléased during neutralisation reaction.

Ans : ant Ans - No gas is relensed Heat is released.

5. Whin on acd and @ base rouct, they form | 3 [ 9 RS T2 [ S <
" 20t oy st Sha 4. What is the pH value of o strong base (for example,

Ans i salt, water, heat Ans i Arcund 14.

—— Phge 1'of 3 v

Ans : Acids taste scur because they release hyd'rugeuwns-

[F. Long Answer Questions ]

1 Explain with the help of an example how a retural

indicator is prepared.

Ans: Natural indicators can be prepared by extracting
coloured pigments from plants usng warm water.
Example : Red rose extract
(i) Collect fallen petals of red roses and wash them.
(ii) Crush the petals using a mortar and pestle.

(it} Add hot woder and kesp for 5-10 minutes.
(i) Filter the liquid, The coloured filtrate is the
red rose extract, which can be wsed as an indicator

2. How can you identify o given solution s acidic, basic
or neutral using litmus paper ?
Ans
* If blue tmus paper turns red — the solution is acidic.
* If red litmus paper tums blue = the solution is basic.
o If there is no change in either red or blug libmus
paper =+ the solution (s neutral.

3. Why is it important to fest the rature of sail before

growing plants ? Ans

Ans: Differant plants grow best in soil of different pH.
I the soil is too acidic or too basic, plants may not
grow well. By testing the soil and treating it with
suitable substances (lime or organic maber), we can
provide better conditions for healthy growth of plants.

[G. Application Based Questions |
1. You are given three solutions A, B and C. You do not

know which is acidic, basic or neatral. You test them
with red litmus paper and get the following results :

Solution Observation with red litmus paper
A | Tew e
B No change
(! No change

(i) Which solution is basic ?

(it) Which solution could be neutral 7

(it} How will you confirm between B and £ 7

ns: () A& basic.

(i B or C could be neutral.

(iid) Test with blue libmus paper. The solution that
turns blue litmus red is acidic. The ove that shows
no change is neutral.

2. Grape Juice turns red rose extract red. What will

happen if baking sada is added to it ? Why?

: The red colour will change to green because
baking soda is basic in nature. [t newtralises the
acid in grope juice and makes the solution basic,
cousing red rose extract o furn green.

[H. Diagrams & Quick Reference |

1. pH Scale [2, Colour change of indicators
0!25456789101[&1314‘ I Rcidd:_ hsk'”
, Mo change
| OIS 0 [ e e
: Mo
T ‘ Red litmus (g\;r?e Turns bue | Mo change
i 4 < N [
e = Turmeric Yellow Yellowr
Acidic Neutral Basic ‘ | paper | (No change) | ™™ ™ | (No change)
(pH less than 7) (pH =) (pH greater than 7) | | —p o
Stiact Red [ Magenta | Green No change
e ~Remember These Pam{s ””””””””””””””””” Ty
4 * Acds taste sour, bases taste bitter and feel soap :
4 'pHi:ssﬂmn7—-uadicpHv?—-mtrﬂ pngmizrb‘lun?—lbask. )
' Neutralisation reaction produces salt, water and heat
s ONﬂumlumkausmkswtﬁammofﬂmﬂmman&andmfmﬂmyj
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