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How do traits get expressed

Cellular DNA (Information source) —  For synthesis of Proteins — Works
efficiently More Hormone Produced ~ — tallness of plants

Therefore, genes control characteristics or trait

SEX DETERMINATION

Determination of sex of an offspring.

FACTORS Responsible for Sex Determination

Sex Chromosomes :In human beings, there are 23 pairs of chromosome. Out of these
22 chromosomes pairs are called autosomes and the last pair of chromosome that help in
deciding gender of that individual is called sex chromosome.

Sex determination in Huimnan Belngs

Fathey — —_— Mother r_____l__——,
Parcats ¢ xY XX
—— < ) GO
(Reproductive cells)
\ ——
xX XX oY nY
Female Fomale NMals Maie
[ —
S0% probability $0% probabilé
of a female child of n male 9Ml?

This shows that half the children will be male and half will be female. All children will inherit an X chromosome from
their mother regardiess whether they are boys or girls. Thus, sex of children will be determined by what they inherit
from their father, and not from their mother.
' CHAPTER WISE QUESTION BANK
Multiple Answer Type Question (1 Mark Each)
1. The process where characteristics are transmitted from parent to offspring is called
(a) Variation  (b) Heredity (c) Gene (d) Allele
(Hint: Think about the biological term that explains how traits pass from one generation to the next.)
2. Exchange of genetic material takes place in
(a) Vegetative reproduction (b)Asexual reproduction
(c)Sexual reproduction (d)budding
(Hint: Think about which type of reproduction involves the combination of genetic material from two parents, resulting
in genetic variation)
3. The following results were obtained by a scientist who crossed the F1 generation of pure-breeding parents for round
and wrinkled seeds

Dominants Recessive No. of F2
trait trait offspring
Round Wrinkled 7524
seeds seeds

From these results, it can be concluded that the actual number of round seeds he obtained was:
(a) 1881  (b) 22572 (c) 2508 (d) 5643 y y
(3H:1nt: In a monohybrid cross (F; x F3), the typical phenotypic ratio for dominant to recessive traits in F, generation is

Use this ratio to find how many out of 7524 offspring are round (dominant trait).)
X-Science 43 2025-2026




4. In peas, a pure tall plant (TT) is crossed with a pure short plant (tf). The rzfio of pure tzif plents to prye SFiCrt plag 5

in F2 generation will be: _
@1:3 ®3:1 @©1:1 (d2:1 ]
{Hint: Start by crossing TT x tt to get the F; generatio

n, cross the F, (Tt x Tt) to get the F, generation. | L
;;2: count only tf:e pure genotypes — TT (pure tali) and it {pure short) — not the I’Ffi’bﬂds)

5. What will be the number of chromosomgs present in each gamete produced by the plants # the 20e ool of
species of plant contain 28 chromosomes in all? pafezde

(2) 56 (b) 28 ©14 ()4 =

(Hinl: Palisade cells are somatic (body) cells. so they are diploid (2n =28y, Gametes sperm Of £5g cellej are MWM
meaning they contain half the number of thorqosomes of bod*f.ce’ﬂs)’v ]
6. Choose the correct statement from the following codes: I. Variation M plants are mges besser g . Eefgs.

Il. Each trait in child is influenced by only paternal DNA.
. An individual having two different alleles for the same rait is called hybrig,

IV. Traits that are passed on from parents to their offspring are controflaqg by genes. Conss
(@ L Wand M) 1. I and IV(c) 11, I and 1V(dy 1, 11 and Iv
gﬁnt: I: Think about genetrc vafiation — plants reproduce both sexually 29 3er128y, 4 thesr variation ez,
8s than in humans?
Il: Are traits influenced by only the father's DNA of by both parents?
ll: Is someone with alleles like Tt or Bb (one dominant, one recessive) cafted 5 hyrig?
IV: What actually controls inherited traits?)

Assertion-Reasonin
h“-—-—.—g = .

Each of these questions contains two statements, Assertion (A) and Reason (R ’ of thege o or ot ‘
altemative choices, any one of which is the correct answer, R). Each of these TS dloo iz fou
You have to select one of the codes (a), (b), (c) and (d) given beloyy, (3) Both A 2nd R zr¢ 52 250 B &8 the coprocs

n (all heterozygous =11, Tt).

(C) Ais true, but R is false
(d) Ais fatse, but R i true
1. Assertion: Dominant afiele is an allele whose Phenotype éxpresses even in the presence ofzncther zfegs of et

: the pattern of inheritance,
gimms-shows dominance of the red flower trait over white. The F1 are heterozygous Ry, and in F2, the ratic cf rect
white js 3.1, ,
‘:ﬁ ?:Td has attached earfobes (recessive frait) even though both parents have free earlobes (dominant raig). Expian
# this is possible.
(HintBoth parents e heterozygous (Ee) for the earlobe trait. The child inherited recessive allsles (22) from both,
c-sulting in attached earobes,. :
S-Explain how traits get expressed. Use the example of a tall plant.
{Hint-Traits are expressed through genes on DNA.
ch gene has two alleles.
In a tall plan; (Ttor TT), the gene for taliness (T) produces more growdh hormone,
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1.

Mothex'"'s Genotype

XNXc {(Carxriex)
Fathexr's GCenotype

XNY (Noxrmal)

Punmnnett Squarxe:

XN Xc
XN | XNXN | XNXe |
Y [ XNY I XecvY I

Refer to the above cross between a carrier mother (XNXc) and a normal father (XNY):
(a) What are the chances of their sons being colorblind?

(b). What are the chances of their daughters being carriers?

(c.) Explain why colorblindness is more common in males.

(Hint: a)

b). There is a 50% chance that daughters will be carriers (XNXc). ) .

c.) Males have only one X chromosome; the presence of a single recessive allele (Xc) results in the expression of

colorblindness. Females have two X chromosomes, so a single recessive allele does not result in the condition.)
L= T g . e x
CCTrwoo>mmen L£>e> TUL A aer P s STr-Y"3\ o FTr- > 320

L2 [ = 3V — Lot V4
=R S === v v FX X w3 R v FRe v a3
LE V4 L 3 = 2Vl W = R yr 3 FR e v | = § o O X
L = o=~ X o=~ 3 —r v v —r vy
2 LV L= 3 o FE ey N Lol ain gb- Vg LLEr o g

Ques-tion (a) How many phenotypes are observed in the F2 generation?
(b) Write the phenotypic ratio.

(C) Explain what this cross demonstrates about inheritance.

a) Four phenotypes: round yellow, round green, wrinkled yellow, wrinkled green. b) Phenotypic ratio:
9:3:3:1.

c) This demonstrates independent assortment of genes. )
3.State one difference between dominant and recessive traits with an example. (Hint:

Dominant trait: Expressed even if one allele is present (e.g., round seeds in pea). Recessive trait;
Expressed only when both alleles are recessive (e,g., wrinkled seeds in pea).
Look at the family tree below, showing an inherited trait:

The shaded circles and squares represent individuals with the trait.

a) If this trait is recessive,

what can you say about the Paraents in generation 117
4 b) Explain why some child

ren have the trait while Parents do not.
(Hint:a) Parents in generation Il are carriers (heterozygous).

b) Because they each carry one recessive allele, the children can inherit two recessive alleles and
express the trait,

Long answer type question (5 marks
1.Mendel conducted a dihybrid cross with pea plants (seed shape and seed color).

(@) Draw the Punnett square for the cross of round yellow (RRYY) x wrinkled green (rryy).
(b) state the phenotypic ratio of F2 generation,

((g) tN:xlme the law Mendel concluded from this cross. OO
Int “Hint: Think of the combinations of RY, Ry, rY, and ry gametes. Recall the 9:3:3:1 ratio CS)

gnd the Law of Independent Assortment, O -
Explain how the principles of heredity can help predict outcomes in genetic crosses.

a) State Mende/'s laws of heredity,
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(b) Give an example of a genetic cross and predict the outcome,

(c) How can Punnett squares help in this process?
(Hint:Think of Law of Segregation and Law of Independent Assortment. Use a simple example like Tt x T¢

Case study question (4marks)
iy’ igree chart shows the inheritance of a recessive genetic disorder (shaded shapeg

ir;dfcate affected individuals). The father is normal, and the mother is a carrier for the disorder,

A) What will be the genotype of the heterozygous parents?
(a) BB (b) Bb (c) bb (d) BBbb
(Hint: Recall that heterozygous means having two different alleles for a trajt — one dominant and one

recessive.)
B).What is the expected phenotypic ratio of brown to blue-eyed flies in the next generation?

(a) 1:1 (b) 3:1 (c) 1:2:11 (d) 9:3:3:1
(Hint: Consider a simple Mendelian inheritance where brown eye color is dominant over blye eye color
Think about the cross between two heterozygous parents) C)What is the probability of getting a b!ue-eyec}

fly if 100 offspring are produced?
(a)25%  (b)50% (c) 75% (d) 0%

(Hint: Blue €yes are recessive, so they appear only when the fly inherits two recessive alleles (bb). Think
about the offspring ratio from parents who are both heterozygous (Bb).) D).Which Mendelian Jaw explains
the segregation of the two alleles (B and b)?

a) Law of Dominance b) Law of Segregation

green pod plant is crossed with a yellow pod plant.
A).What are the genotypes of the parents?
(2) GG xgg (b) Gg xgg (c) GG x GG (d) gg x gg

genotypes.) =N,
B).What is the expected phenotypic ratio of green to yellow pods in the‘joffspring?
(a) 1:1 (b) 3:1 (c) 9:3:3:1 (d) 1:3

(a) 25% (b) 50% (c) 75% (d) 100%
(Hint: Green pods (G) are dominant over yellow pods (9). If two heterozygous Plants (Gg x Gg) are crossed,
think about how many offspring will show the dominant green pod trait.) D).What percentage of offspring

will have yellow pods?
a) 0% b) 25% c) 50 d) 75%

Pod plants (Gg x Gg) and how many offspring inherit the recessive trait.) E).Which law applies to the
inheritance of pod color?
a) Law of Segregation b) Law of Dominance

C) Law of Independent Assortment d) Law of Variation -
(Hint: This law explains how pairs of alleles Separate during gamete formation so that each gamete carries

only one allele.)
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; Chapter-8
Light Reflection and Refraction
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Summary

X' Lightisaformofenagyﬂratenabl%ustoseeobjeds.ntraveismast'aightme. The chapter covers
two main phenomena: Reflection and Refraction.

% Reflection is the bouncing back of fight from a surface.

4 Refracﬁon‘ismebemﬁngofﬁght&'Menitpassasfromonemecfwmtoano!herduetoadaangemﬁs
speed.

? Reflection of Light

% Laws of Reflection;
1. Angle of incidence = Angle of reflection
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2. Incident ray, reflected ray, and normal all lie in
- Regular Reflection: From smooth surfaces Jike
- Diffused Reflection: From rough surfaces

T Characteristics of image formed b a plane mirror:

The image is always virtual, erect, same size, laterally inverted a i ' '
Is as far behind the mirror, as the object is in front of the oz

; mirror Spheri i
Types: Concave (converging) and Convex (diverging) =Pherical Mirrors
Important terms:
Pole (P): The pole of spherical mirror is the centre of the mirror
Center of Curvature (C): The center of Curvature of g spherical' mirror i
glass of which the spherical mirror is g part, or is the centre of the hollow sphere of
Focus (F): The principal focus of a concave mirror is a point on ts rincipal axi ' '

i ) Xis to which all th
WhIC.h are parallel and close tp the axis, converge after reflection fro‘r)n thepconcave mirrgr T e
Raff Ius of Curvature (R): It is the radius of the hollow Sphere of glass of which the spherical mirror is a
part.

the same plane Types:
mirrors

Mirror Formula: 1/f= 1/v + 1/y

—Distance of image
Distant of object

It can also be expressed as ratio of the height of the image (h')

_ Height of image n
Height of object #

Uses:
- Concave: Reflectors, dentist mirrors

- Convex: Rear-view mirrors, vigilance mirror in shops
- Refraction of Light

Magnification (m): magnification =

m = -v/y

to the height of the object (h).

m

Laws of Refraction:

1. Incident ray, refracted ray, and normal all lie in the same plane

2. Snell's Law: sin i / sin r = constant (refractive index) ' _

Light bends towards the normal in denser medium and away in rarer medium.

Refraction by Lenses i

Types: Convex (converging) and Concave (diverging)

Lens Formula: 1/f=1/v-1/u

ngziéﬁ?ft;olgzng (Tﬂv'h';'he ability of a lens to converge or diverge is expressed in term of power of lens. Its
unit is Dioptre (D) It is reciprocal of focal length of lens in metre

One dioptre is the power of a lens of focal length of one metre.

1
ination of lens P =P1 +P2+P3+ ......... P =
Power of combinatio | f( etre)
Uses of lens: Spectacles, magnifying glass., cameras, microscopes.
Ray Diagrams Summary Concave mirror:
SI.N Position of the object Position of image Size and Nature of image
.No ’
.2026
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lie in the same
like mirrors

2. Incident ray, reflected ray, and normal all
- Regular Reflection: From smooth surfaces
- Diffused Reflection: From rough surfaces

¥ Characteristics of image formed by a plane mirror:
The image is always virtual ct, ,

Plane Types:

Important terms:

Pole (P): The pole of spherical mirror is the centre of the mirror,
Center of Curvature (C): The center of curva

) cent ture of a spherica] mirror is the centre of the hollow sphere of
glass of which the spherical mirror Is a part, 5
Focus (F): The principal focus of a concave mirror js g p

: oint on its principal axis to which all the light rays
which are parallel and close to the axis, converge after reflection from the concave mirror
Radius of Curvature (R): ltis the radius of the hollow

sphere of glass of which the spherical mirror is a

Mirror Formula: 1/f = 1IN+ 1/u

—Distance of Image
Magnification {(m): magnification =

3 - m = -v/y
Distant of object
It can also be €Xpressed as ratio of the height of the image (/) to the height of the object (h).
Height of image A'
m -

Height of object h

Uses:

- Concave: Reﬂectors, dentist mirrors

- Convex: Rear-view mirrors, vigilance mirror in shops
"R

efraction of Light

Laws of Refraction:
=<2 Of heiraction:

1. Incident ray, refracted ray, and normal all lie in the same plane
2. Snell's Law: sin i/sinr=

constant (refractive index_) . -
Light bends towards the normal in denser medium and away in rarer medium,
Refraction by Lenses

Types: Convex (converging) and Concave
Lens Formula: 1/f = 1v-1/u
Magnification: m = viu

Power of a lens (P): The ability of a lens to converge or diverge is ex

unit is Dioptre (D) It is reciprocal of focal length of lens in metre
One dioptre is the power of a lens of focal length of one metre.

(diverging)

Pressed in term of power of lens. Its

1
Power of combination of lens P =P1 +P2+P3+ .. ... P=
S (metre)
Uses of lens: Spectacles, magnifying glass, Cameras, microscopes, _
Ray Diagrams Summary Concave mirror:
' SL.No Position of the object Position of image Size and Nature of imaﬂ

48
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2. Incident ray, reflected ray, and normal all lie in the same plane Types:
- Regular Reflection: From smooth surfaces like mirrors '
- Diffused Reflection: From rough surfaces
T Characteristics of image formed by a plane mirror:
The image is always virtual, erect, same size, laterally inverted and the image formed in a plane mirror

is as far behind the mirror, as the object is in frpnt of the mirror Spherical Mirrors
Types: Concave (converging) and Convex (diverging)

Important terms:

Pole (P): The pole of spherical mirror is the centre of the mirror.
Center of Curvature (C): The center of curvature of g spherical mirror is the centre of the hollow sphere of
glass of which the spherical mirror is a part, ;

Focus (F): The principal focus of a concave mirror is a point on jts

Mirror Formula: 1/f = 1/v + 1/u

—Distance of image
Distant of object

It can also be expressed as ratio of the height of the image (#') to the height of the object ().

_ Height of image h'
Height of object 4

Magnification (m): magnification =

m = -v/y

m

Uses:
- Concave: Reflectors, dentist mirrors
= Convex: Rear-view mirrors, vigilance mirror in shops

' Refraction of Light

Laws of Refraction:
1. Incident ray, refracted ray, and normal all lie in the same plane

2, Snell's Law: sin i / sin r = constant (refractive index)

Light bends towards the normal in denser medium and away in rarer medium.

Refraction by Lenses

Types: Convex (converging) and Concave (diverging)

Lens Formula: 1/f= 1/v - 1/u '

Magnification: m = v/u ; _ )

Power of a lens (P): The ability of a lens to converge or diverge is expressed in term of power of lens. Its
unit is Dioptre (D) It is reciprocal of focal length of lens in metre

One dioptre is the power of a lens of focal length of one metre.

1
Power of combination of lens P =P1 +P2+P$+ e P=
| J (metre)
Uses of lens: Spectacles, magnifying g_;lass, cameras, microscopes.
Ray Diagrams Summary Concave mirror:
SI.No Position of the object Position of image Size and Nature of ir@ [
’ 2
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(a) At Infinity Aliefocus | Highly cmmmqud{mmt
i 8 I L e | rnl & el
§b Beyond G Belweer F and 6 ‘Umumgnm, resial #1itl
(c) AtGC ALG "smne alza, 1ol At
P e L S : Ay "NPHH(‘ _
(d) Object between C & F Inage beyond G r:nla!qml, roel and
i L i - Iverted /
(e) Object at F Image alinfinity Highily efifarged, real aid
Ty _ Inver et
(f) Object between F & P Hehind thie nur’rgf * F;ﬂe}!qed,
Virtual ard
B ef@bt
Convex Mirror:
Posltion Position 8lza and
of the of Image nalure 6f
object lr‘ﬁéigé
(a) At At the Highly
infinity focus F, diminished
behind (polritsized),
the mirrof virtual and
é’ect T e loome L i I RAAL LS
(b) Between Between Birinished, virtual gricl
Infinity P and F, 6rect
and the behind
pole P of the mirror
the
mirror N . J
lmage formed by concaVe mlrrnr - wju:'ju:mﬂﬁ
Imége ,f‘ofméd N _‘ S R i
Convex Lens: el D
Sl. Position of the object Pdsltlbn of Image ] éizéﬂajn& nature of
No. image
X-Science 49 W




. wme U)

VT AN

’ At focus F2 Highly diminished
) e (point-sized), Real and
inverted e,
b) Beyond 2F1 Between F2 and 2F2 Diminished, Real and
! - inverted
(c) At 2F1 At 2F2 Same size, Real and
: inverted .
(d) Between F1and 2F1 | Beyond 2r2 Enlarged, Real and inverted
(e) Atfocus F1 At infinity Infinitely large, Real and
inverted -
) Between focus F1 and | op the same side of Enlarged, virtual and erect
optical centre O the lens

Concave Lens:

Position of the Position of image Size and nature of image
object

A At infinity At focus F1 Highly diminished -1

(pointsized), virtual and
erect
b Between infinity Between focus F1 and Diminished, virtual and

and the pole P of optical centre O .| erect
the mirror

Image formed by convex lens

— e

ens

~ ~

[ - it

CHAPTER WISE QUESTION BANK

Multiple choice questions (1 mark Each)

Q1.A student places a candle 15 ¢m in front of 3 concave mirror of foca| length 10 c¢m,
Where will the image be formed?
(a) 30 cm behind the mirror
(b) 15 cm in front of the mirror
(c) 30 cmin front of the mirror

(d) At the focus (Hint: (Use mirror formula: 1/f = 1y + Mi-v=3p cm)

2. A driver notices that the image of a car behind appears smaller and Upright in his mirror, What kind of
mirror is being used?
((a))- Pclioncave (b)Convex
C). Plane (d) Cylindrical
X-Sclence : 50 20252028




(Hint. It is a converging mirror )

Q3. A peAncin?‘rtlally dipped in water appears bant. Which of tho following oxplaing this phenomenon?
. Reflection of light B. Absorption of light

C. Dispersion of light D. R
(Hint: It is shown by glass slab) efraction of light

Q4. An optician uses a lens that forms a virtu
kind of lens is it? al, erect, and magnified Image of latters when reading. What

A. Concave lens B. Convex lens

'C. Plane lens D. Diveraing len
(Hint: It is a converging lens) ging lens

Q5. Aray gf light bends more when entering glass than when entering water, What does thlé tell you about
the refractive index?

A. Water has higher refractive index
B. Both have equal refractive indices

C. Glass has higher refractive index

D. Light travels faster in glass than In water (Hint: . Glass has higher refractive Index)
S.Sn R;\man uses a lens to focus sunlight onto a plece of paper and It starts to burn, What type of lens Is he
. using

A. Concave lens B. Cylindrical lens
C. Convex lens D. Plane glass

(Hint: It is a converging lens)
Assertion and Reason Questions:
Options: hovi
A. Both A and R are true, and R is the correct explanation of A.
. B. Both A and R are true, but R is not the correct explanation of A.
C. Ais true, but R is false. '
D. Ais false, but R is true.

Q7.Assertion (A): A concave mirror can form both real and virtual images. . ‘

Reason (R): A concave mirror converges parallel rays to a single point. (Hint: A Both A and R are true, and
R is the correct explanation of A.) / 4 ‘

Q8.Assertion (A): The image formed by a convex mirror is always virtual and erect.

Reason (R): A convex mirror diverges rays and they appear to come from a point behind the mirror.

(Hint: A Both A and R are true, and R is the correct explanation of A.)
Q9.Assertion (A): When light enters from air to glass, it bends towards the hormal,
Reason (R): Glass is a rarer medium than air.
(Hint: C (Reason is incorrect — glass is a denser medium‘than air)
Q10.Assertion (A): The magnification produced by a concave mirror is always negative. Reason (R):
The image formed by a concave mirror is always real and inverted, (Hint: D (Magnification is positive when
the image is virtual, 80 A is false, R is also false sometimes)

Very Short Answer Questions: (2 Marks Each)

11. Draw a ray diagram showing the path of rays of light when it enters with oblique
incidence
(i)from air into water; (ii) from water into air.
(Hint; Refer contents ) .
12. Write two properties of image formed by a plane mirror?

X-Science. 51 2025-2026




_ : - ct, same size, laterally inverted and the image
(Hint: The nm?ge I;?:xﬂss ;lsnigflbg;ﬁnd the mirror, as the object is in front of the mirror)
el ag E,termines the focal length of a device X, by focusing the image X
I5: A swden;f t:‘;J'ect on the screen positioned as shown in the figure below: a. =
ﬁjfa {laf; (:hisc.) cjievice X. Explain the nature of the image obtained on the
sc?gen. (Hint:These lens are used in Hypermetr.opia) .
14. Sarita finds out that the sharp image of the window pane of her science
' laboratory is formed at a distance of 15 cm from the lens, . .
She now tries to focus the building visible to her outside the window instead of
the window pane without disturbing the lens, N
a) In which direction will she move the screen to obtain a sharp image of the building?
b) What is the approximate focal length of this lens?
(Hint: Refer contents )
15. Find the focal length of a lens of power 2D also write the type of lens.
Hint: P=1/f (metre), +ve sign indicates convex lens and -ve sign indicates concave lens

Short Answer Questions: (3 Marks Each)

16. Complete the following diagram in which a Ray of light is incident on a concave and convex mirror on
your answer sheet. Show the path of this Ray after reflection in each case.

\\. -~ 4 -~
—— —':_ o, .'. o ooe .-..—'p—

17. Acandle is kept at a distance of 20cm in front of a concave mirror of focal length 10cm.

(i) Find the position of the image

(if) Find the magnification also

(Hint hint: Use mirror and magnification formula.

18. During a science exhibition a Student wants to project the image of a candle flame on a screen 80 cm
in front of a mirror by keeping the candle flame at a distance of 20 cm from its pole.

() Which type of mirror should the student use?

(i) Find the distance between the object and its focus.

(iii) Find the magnification of the image produced.

19. A student of class X placed the object in front of a convex lens at different distance from it and recorded
the image distance as per the given data in the following table.

SINo. Object distance ‘v’ in cm Image distance 'v’ in cm
1 -60 +12
2 -30 . +15
3 -20 +20
4 -16 +30
5 -12 +60
6 -9 +90 ]

Read the above paragraph and answer the following questions.
(@) Find the focal length of the convex lens.

(b) At which of the position of the object from the lens, image formed by the above convex lens will be real
inverted and magnified,

(C) Can a convex lens can be used a magnifying glass? State the reason.

Long Answer Questions: (5 marks)

aam AanfR
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20.(2) Draw a ray diagram to show the ima 2 )
ge formation by a co P 20 20
the pole (P)and the focus (F). State the nature, size, :andby;:oosiﬁannca‘t;flfhem'rimesgaGr v:r;enmme vl

(b)An object is placed at a distance of 20 cm fr ’
ature of the image using the lens formula. om a convex lens of focal length 10 cm. Find the pesifion 2nd

i -
(a)Diagram: (Student should draw a concave mirror with obj mage Kt
] I ject between P and F) | Cheracteriglics.
Nature: Virtual and erect, ~ Size: Enlarged, Position: Behind the mirror (b)%iven: y=-20cm, f=+#10cm

1 1 11 _1 179 3

Usinglensformula: — — _ _ _ —=— 20
=== —=—vy=20cm
f v uld v 20v 20
Image Position: 20 cm on the other side of the lens
Nature: Real, inverted, and same size
Q21.A person got his eyes tested by an optician. The ipti
. prescription for the spectacle fenses fo be
made reads : Left eye : + 2.50 D Right eye : + 2.00 D
(a) State whether these lenses are thicker in the middle or at the edges.
(b) Find out the focal length of each lens.
() Whnich lens bends the light rays more strongly?
(Q) State whether these spectacle lenses will converge light rays or diverge light rays.
Hint: take reference of lens, use formula for power of lens, meaning of power
Case-Based Question
Q22: During an experiment, Meena passes a ray of light through a rectangular glass slab placed on 2 white
st}eet She traces the path of the light ray and notices that the emergent ray is paralle] to the incident ray but
slightly shifted sideways. This sideways shift is called lateral displacement.
1. What happens to the light ray when it enters the glass slab from air?
2. Why does the emergent ray shift sideways even though it is parallel
the incident ray? ’ "\{
3. What is the name of the angle between the incident ray and the %
normal at the point of incidence? Hint : "
1. The light ray bends towards the normal when it enters the glass =]
slab from air due to refraction.
2. The emergent ray shifts sideways due to refraction at both air-glass
and glass-air surfaces. This is called lateral displacement.

3. The angle is called the angle of incidence.

to

Q23: (a)Choose the comect path of a ray of light passing from air to kerosene oil and from

kerosene oil to water is
(alA (b).B (c).C (d).D(b) State Snell's Law.
(c)Give reason why refragt_iﬂa index has no unit.

prd v
L —11] =2
...-, HIMTHITHHESHE Rt
~~ [_J H
L} 0 Al P ld
(-] P}
p— - [T
L —1 [ =] ]

- Chapter-10
The Human Eye and the Colourful World

Sl Parts of Functions
No eye ;
| 1 Cornea Refracts light rays
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‘ ogu " o mdunt of
regulates and controls the a
¢ . i Iig%t Figure 11.1 The human aye
entering the aye

Iris controls the size of the pupl| bter
; ‘ Clliary Controls the thickness of lens hence

muscle help in accommodation ey
5 Crystalline Fine adjustment of focal length

: lens oo

Retina Sensory receptors for sight Joa

Optic Transmits electrical impulse to the

nerve

brain

Structure of human eye

- int and
The ability of the eye lens to adjust its focal length Is called power of accommodation. Far po

near point of eye: The farthest point that a normal eye can sea any object clearly is infinity and the nearest
point is 25cm (Least Distance of Distinct Vision or LDDV) |

Defects of vision and their correction

() Myopla (short-slghtedness): A person can see nearby object clearly but can't see distant

object clearly, :
Causes (j) excessive Curvature of lens or de
(i) elongation of eye ball The |

It can be correcteq by using co

Creased focal length,

mage is formed in front of retina.
ncave lens,
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iy Hypermetr&pla (far-si .
! ghtedness): --A person [
object clearly but can't see nearby objec'i clearh;‘:an 2eeaien i

--Cause: (i) Shortening of eye ball.

(ii) increase in focal le i = —
| vl o e, ngth of lens or decrease in 8 Meple Iy
: -Thfa image is formed behind the lens. et Q%}
-This defect can be corrected by using convex lens. Ry
(i)  Presbyopia : --This defect is caused during old age. -- In this s
defect the ciliary muscles weakens and decreases the power of
accomogiation and unable to see nearby objects clearly. - —é@
—-Sometime old people unable to see narby as well as distant '
ot%jﬁctdck?arly. e~
-The defectcan b .__%—
e e o Prisy e corrected by bifocal lens. —
When a ray of white light passes through a glass prism then it refract twice N ihpemuinpt e
and deviates from its normal path'’
The angle to which it enters the prism is called angle of incidence () The 7
?S)QIe to whict .4 deviates from its normal path is called angle of deviation

Dispersion of whilte light
by a glass prism

# When a beam of white
light passes through a prism
it get refracted twice and
finally the white light split
into a band of seven colour
or visible spectrum. This » MmOkt
splitting of light into seven ‘ ' ﬁf:’:.;:,.. ﬁ{"ﬁﬁm
colour is called dispersion of light.

# Different colours of light bend through different angles with respect to the incident ray,

as they pass through a prism. o

# The red light bends the least while the violet the most.

Recombination of the spectrum of white light

Sir Issac Newton tried to find out that whether the spectrum obtained by prism
are further split into more colour he kept one prism upright and other inverted
and passed white light but he failed to split further instead he found that the
seven colour unite to form white light again, which suggest that white light
consist of seven colour. : -

Formation of rainbow

O Rainbow is a band of seven colours or natural visible spectrum
which is formed just after the rain shower.

O The suspended tiny water droplets in air act as prism, when
light passes through these tiny droplets then it refracted and
dispersed and finally suffers total internal reflection results
in formation of band of seven colours called rainbow

“© Essential condition for observing a rainbow is that observer
must stand with his back towards the sun
Atmospheric refraction (stars seen higher.than they are,

3'
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advance sunrise and delayed sunset, the sun appears flattened during Ry

sunrise and sunset, stars twinkle but planet do not.) =% B
R o l

Stars seen higher than they are: Stars are very far away the light coming
from space (vacuum, a rare medium) enters into the earth’s atmosphere '

(denser medium) after several refraction the stars appear backward ke
Ad\_'ance sunnse and delayed sunset -
Juring sunrise and sunset sunlight coming from lower atmospheric density to higher 4 promren
Jensity due to which refraction takes place and light appears to be coming from M """ *

aboye the hgrizon level than the actual position of the sun. Sun appears flattened o

luring sunrise and sunset: Due to unequally bending of light from lower and upper

xart of sun dunng sunnise or sunset, it appears oval. : . !

stars t\_mnkle but planets do not: Stars are very far away from the earth and act .

is a paint source of light. The light coming from the star reaching our eyes increases NS

m_d c{ecrease continuously due to earth’'s atmospheric refraction hence appears

winkling. Whereas planets are closer to the earth and act as large number of point sources. The total
ranation in the amount of light entering our eye from all the point sized source will
iverage out to zero.

scattering of light: When a beam of light encounter any suitable size of particle then
he particle redirects the direction of light in different direction, which illuminates the
surmounding.

"he phenomenon of scattering of light by the colloidal particles like smoke, tiny water droplets, _
;uspended particles of dust and molecules of air of atmosphere gives rise to Tyndall effect. Ex: Light
yassing through canopy, dark room with dust, light
hrough colloid.

Nhy is the colour of the clear Sky Blue?: When sunlight passes through the

astmosphere, the fine particles in air scatter the blue colour (shorter

vavelengths) more strongly than red. The scattered blue light in atmosphere

anters our eyes and sky looks blue.

Nhy space looks dark for astronauts: The sky appears dark to passengers

lying at very high altitudes, due to absence of atmosphere, scattering is not prominent at

such heights. .

Reddish appearance of the Sun at the sunrise or sunset: Near the horizon light has to travel longer
. ; . : distance and most of the blue light and shorter wavelengths are

scattered away by the particles. Therefore, the light that reaches our

eyes is of red colour having longer wavelengths which do not scatter

completely. This gives rise to the reddish appearance of the Sun

during sunrise and sunset.

CHAPTER WISE QUESTION BANK

tuttiple Choice Questions (1 Mark Each) Select and write one most appropriate option.
)1. An eye specialist suggested his patient to wear a lens of power -0.5D. Which defect of eye the patient

ras suffering ) . .
1) Hypermetropia (b) Myopia (c) Presbyopia (d) Astigmatism
{int:It is also known as shortedness)
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Q2. What is the farthest point up to which the eye can see clearly?

(a) 25 cm (b)tm  (c) Infinity (d) 25cm

(Hint:No limit)

Q3. Which colour of light deviates the least after passing through a prism
- (a) Violet (b) Blue (c) Green (d) red

(Hint:Used for stopping vehicle at traffic)
Q4. Look at the ray diagram of a defective eye and name the defect of the

eye
(a) Myopia  (b) Hypermetropia S G
(c) Presbyopia (d) colour blindness ii— ; —MO

(Hint:It is also known as shortsightedness)
Q5. Which phenomenon of light gives rise to Tyndall effect

(a) Dispersion (b) Scattering (c) Reflection (d) Refraction
(Hint: It is done by particles of colloid solution)

Q6. Which of the following statement is not correct
(a) Tyndall effect is due to scattering of light
(b) Splitting of light when it passes through a prism is due to dispersion of light
(€) Twinkling of light is due to atmospheric refraction of light

(d) Formation of rainbow is due to reflection of light

(Itis seen in the sky after rain)
ASSERTION REASON QUESTIONS
Directions for the question 7 to 10: In each of the questions given below, there are two statements marked
as Assertion (A) and Reason (R). Mark your answer as per the codes provided below.

a) Both A and R are true and R is the correct explanation of A.

b) Both A and R are true but R is not the correct explanation of A.

C) Aistrue but R is false.

d) Ais false but R is true.
Q7. Assertion: When a ray of white light passes through a prism, it split into its sevencolour components
Reason: Different colours of light bend through different angles with respect to the incident ray, as they
pass through a prism. :
Ans: (a) Both A and R are true and R is the correct explanation of A.
Q8. Assertion: Hypermetropia is due to increase in focal length of eye lens.
Reason: Due to increase in focal length the rays coming from the object meet before retina.
Ans hint: due to increase in focal length the rays meet or image is formed behind the retina.
Q9. Assertion: Planets twinkle but stars do not.

Reason: Twinkling of stars is due to atmospheric refraction Hint: Twinkling of stars is due to
atmospheric refraction
Q10. Assertion: The colour of the sun looks reddish during sunrise and sunset
Reason: The red colour has longest wavelength and scatter less in the atmosphere and able to reach to
the observer’s eye ‘
Hint: (a) Both A and R are true and R is the correct explanation of A
Very Short Answer Questions (2 Marks Each)
Q11. A rainbow is a natural spectrum caused by dispersion of sunlight by Sunhight
tiny water droplets, present in the atmosphere.
Name the phenomenon that takes place at Point A and point B.
Q12. Archana’s grandfather is not able to see the distant objects as well
as nearby objects clearly.

Raindrop

(i) From which defect of eye, he is suffering from.

Hint: Presbiopia Rainbow [ormation
(i)  Wnatis the cause of this defect and what type of spectacle can correct this

defect.

Hint: Bifocal lens
Q13. Gautam's doctor advised him to wear spectacle of power 4D.

(i) Calculate the focal length of the lens of the spectacle. Hint: P=1/f
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(i) From which defect of eye he is suffering from. R .
~ . Hint +ve sign indicates convex lens and -ve sign indicates concave lens Q14. Why it takeg
some time to see objects clearly when we enter a dark room from bright sunny day outside?
Hint: Accommodation of eye '
Q15. Why stars appear twinkling but planets do not?
Hint: Atmospheric refraction

Short Answer questions: (3 Marks Each}

Q16. In the given diagram a beam of white light passed through a glass prism which split
into band of seven colours with lower colour P and upper colour Q

() Name the phenomena.

Hint: Dispersion of kght

(ii) State the colour P and Q.
Hint Acronym VIBGYOR

() wnhy do different colours bend at different angles when it
passes through prism?

Hint Refractive index of the prism material varies with the wavelength of light
Qi7. DrawthepaihoﬂightraypassingmmughaprmmiabalmemgleofmddeManGang!eofdeviaﬁon
Hint: Refer to content

Q18. Nan*«emephenomenainvdwedhﬁlefcrmaﬁmofrahbow.%ataremeasenﬁalcomonsforme
formation of rainbow?

HmtAnmm;ﬁmmMaem&mmmiManai reflection,
Essential condition: observer must stand with his back towards the sun, :
Qi&_wmmmmdam%EmWMi&ﬁgn‘+ve’amj‘—ve’ indicate?

Hﬁ%aﬁg@a%bmew%ﬁﬁ@%@),m@nh%m%md ‘

Lona Answer Questions: {5 marks Each) ‘ Y
(2} " “ fed erect i , ifHied inverted image of 2n object

o ok O I, St o s o o st o B o e ey of a0 Ot s

posiﬁonsofo,FanszhﬁleaTagran 5 v ¥ :

- (b) With the help of kebelled ray dizgram show

(1} Myopiceye S e

(ff} Carrection to myopia using suitssie kens

Hint- Refer to confents ; =

w-kmmm&wmd-mmaav%qmﬁm)

(1) Name the defect of vision he is suffering fom

mmemeggnhmmm@(-mnﬁmmmmmm@m
sighiedness) and uses a concave lens to comect e vision,

What type of lens is required fo correct fhis defiect ?

0
() Hmmne@&@mmem(mjﬁﬁmmmWhasm)mﬁkm
sightedness} and uses 2 concave lens £ comect thelr wision,

(v} Vihat zre the causes of of development of fis defect ?
Hintdecreased focal length felongation of eye bail
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- Caso based question;

(v)  Whatwill be the power of the lang?
Hint:P=1/f(metre)
(vi)  Draw a ray diagram of this defeslive aye,

Q22. Mr. Backson, a 65-your-old man, experiences diff $66IN¢ ole T it

, ' | lulty sealing cleatly, espectally for réadifid, He 1

fade up by blurry vision at close distances, while distant objscts appesr rels ey Aley cananation
_ : . distant objects appesr relatively bietter, After ararmination,

his eye doctor dlagnosed that his eye lens hae become less m‘;xnglg Cli] (mﬁqué, ) i

Questlons:

22,1, Based on Mr, Backson's sym : slesrla fingdineg whal ava conditicn 6 f :
expariencing? ymptoms arid the doctor's findings, what eys condilion 16 he ety

Hint: less flexibliity and opaque lons ls the symptom of catarsct

22.2, According to the condition Identified in quastion 1, Where doss the light focus in this ry6 7
Hint: In hypermetropla the rays meot boyond retina

22.3. Describe the rolo of the lens In the process of vision,
Hint: refraction takes place through lens and converge light
22.4. What Is the remedial option for Mr Backson condition?
Hint: removal of cause of opacity or replacement of lons
Q23. Observe the given dlagram of structure of eye and answer the questions hased on ft,
1. Name the parts 1,2,3 and 4 of the eye structure given above
Hint. (1) maximum refraction takes place
(2) Allows amount of light to enter Into eyes
(3) gives colour to eye
(4) fine adjustment of image

1. From which part of eye maximum refraction takes place name that part atso, (Hink, 1 %
outermost part of eye)

2. \What Is the nature of the image formed at retina of the eys7
(Hint:Real, Inverted and smaller than the object)

3. Define power of accommodation, Which part of eys fs responisibls for this function?
(Hint; The ability of the eye to focus both near and distant objscts, by adjusting s focsl 6045,

Chapter-11
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Electricity

Electricity is a form of energy used to run various electric appliances like fan, television,
bulb, heater, motor etc.

Electric current: Electric current is the rate of flow of charge through any conductor I = ¢

t
- - -6
Unit of current is Ampere, Smaller unit of current 1731A = 1034 1HA = 1.6 x 10784
1 ampere is equivalent to flow of 1 coulomb charge in 1 second
One coulomb charge =6 x 10" electrons

‘ A
-’I.
An electron possesses —ve charge of = 1.6 x 10-19¢C
Ammeter A device us

ed to measure current, it js always connected in series —
of the circuit R
Electric potential: The electric potential at appoint in an electric field is defined
as the work done in moving au

nit positive charge from infinity to ‘that point.
Potential difference: The difference in electric between two points is known as potential
difference the two points. Its unit is

Volt (V)
Voltmeter: A devic

e used to measure

voltage. It is always connected in Lo -

parallel to the circuit ~()- Open key fopen switch
- closed key / closed switch

Electric circult: The path of electric A Awiejoint

charges/ current, The symbolic

representation of any electric circuit is + Wires crossing without Joining.

called circuit diagram, Me g Hectichuy

Symbols of some imp. Components of ' Fren o —AAAMA— ;};;;;;’;,{mmga

electric circuit Ohm's law stateg that e .

electric current flowing through a e Vetatle testance o heostat

metallic wire is directly proportional to o0 oy Ammeter

the potential difference (V) across its —(— [Voltmeter

ends provided its temperature remains

the same

V = IR (R is constant called Resistance)

Resistance: Resistance is a property of a conductor to resist

flow of charge through it. Its SI unit is Ohm Q) '

Rheostat: A variable resistors is a component which allows changing of resistance in a circuit keeping the

voltage same.

Factors effecting resistance: Length (1), Area of Cross section (A), and Resistivity p (Rho)

R«/, R« VA Combining the two we will get Therefore R =)=

A p is the constant
of Proportionality and is calleg electrical resistivity,

Resistance of a system of resistors

Difference between resistance and resistivity
Resistance in series

Resistance Rasistivity ]
s-;::lenlmcmlbur:felum \'olt-m\ };1»1'2"’3 Resistance of 3 conductor Resistivity is the property
' AR I the obstruction offere of the material due to
by the conductor in the which it offers resistance
s flow of current through it —
depends upon its material, | de its
Kcy._'ﬁ E-:tt’:rv_ temp, Ieng.th and area of maﬁg:}gﬁ f’e"r:fpon
Cross section,
R=R{+Rz+Ry+... .. . variable quantity. constant for any material
S.1. unit Ohm (Q) S.1. unit Ohm metre (AM
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Note: In series connection

current remain same but voltage differs.

Advantage of series connection: Switches, fuse, cells of batteries are connected in series.
Disadvantage: Series Wiring is “ALL or NONE” type wiring.

High supply voltage are needed if we need to add more load in the series circuit
Resistance in parallel

1 1 1
R R, R, R,

Note: In parallel connection Voltage (V)remain same
but

Current (l) varies
Advantage of parallel connection:
Appliances are independent from others.
More loads can be added without voltage drop,

Disadvantages: more current needed if we add more appliances, parallel wiring need more cables, wiring
is complex.

le >

% N :l K

Heating effect of electric current: Heat is caused due to collision of electrons in any current carrying

conductor, more current-mors electron-more collision- more heat, more resistance -more collision-more
heat, long time collision- more heat

Joules law of heating: This states that heat produced (H)in a circuit is directly proportional to the square
of current flowing 12, resistance (R) for current and time (t)for which current flows.

v2

2Rt |Variants of formula H= Et H=VQ

Electric power: Sl unit: Watt (W) other unit Volt Ampere (VA)
The rate of doing work is power. This is also the rate of consumption of energy.

X
Work done = P =l:- = y—x;l—t- Joules (V=W/ Q, W=VQ, Q=It)
The power P is given by, P x V x |
2
o P=T° =_Y__
R

One watt is the power consumed by a device that carries 1 A of current when operated at a potential
difference of 1 V. Thus,

1W=1voltx 1ampere=1VA

CHAPTER WISE QUESTION BANK
Multiple Answer Type Question (1 Mark Each)

Q1. The equivalent resistance in series combination is:
(a) smaller than the largest resistance.
(b) larger than the largest resistance.
(c) smaller than the smallest resistance.
(d) larger than the smallest resistance.
Hint: R=R+R2+R3+ ....

Q2. If R1 and R2 are the resistances of filaments of a 400W and a 200W lamp, designed to operate on
the same voltage, then :
(@ R1=R2 (b) R2=2R1 (c) R2= 4R1 (d) R1=R2 Hint: Use ratio of P=VZR
3. What are the essential requirements of a heater filament?
(a) high resistivity, low melting point.
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b) low resistivi » low melting point, | \ i
écg f?tgh resish\zti)t'y, high melting point, (d) low resistivity , high ‘meltl‘ng ,p,c‘"t o i
Hint: Resistance to current in & conductor provides heat, excess heat may melt the sondua ol

Q4. A bulb of resistance of 80 ohms draws a current of 0.5A. What Is the voltage across |17
a) 40 b) 60 c) 70V )76V

- Study the V-l graph for four conductors A, B, C, and D having reslatance g e
gf. S;?Ri. g?\d R[? ggpecﬁvely and which one of the following relations Is true for these poncﬂge(am

8 Ra>Rs>Rg> Rp b. Ra < Rn ¢ Rg < Rp

C. Ra=Rg= Re=Rp d.RA=RB<Rc<R0
Hintlav, I=1/R

Q6.The resistance of g conductor in a cireuit depends on
(a)Length b) Areg of cross section ¢) Materia) d) All of the above

(c) Als true but R is false,
(d  Aisfalse but R is trye, ‘

Q7. Assertion (A): A thick wire has less resistance than g thin wire
Reason (R):.‘Resistahce is inversely proportional to the cross-se

’ Answer: A Hint: R= —

Q8. Assertion (A): A fuse is always connecteqd in parallel with the main circuit,
€ason (R): A fuse i used to Prevent Overloading in a clrcuit
Answer: D g ~ -
Hint:( A fuse is always connected in series.) 2
Q8. Assertion (A): Electric current is a scalar qQuantity,
Reason (R): It has magnitude but no direction, i ) ;
Answer: C Hint: Current always flow from positive to negative terminal in a clrouit irrespective of Position of circuit
Q10. Assertion (A): Copperis 3 better conductor of electricity than nichrome,
€ason (R): Copper has lower resistivity than nichrame, B £
Answer: A iy . :
Hint: Copper has lower resistivity than nichrome
Short Answer Questions(2 mMarks each)
Q11, A wire having 4 ohm resistance ang 10cm
Hint: Use '

[}

Hint: Refer to the content -

5.Why Nichrome is used as g heating elements?
Hint: Nichrome has h

igh resistivity and melting point, it does not reggt Mth 0.
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e, The current flowing through a resistor connected in a circuit and the 20 2
olential difference developed across its : : 0 S
gﬁi&\m\%ﬁl‘ e \’thetetl‘};adlngs rgspeenc?ii :';e as shown in the diagram by M fﬂ"“ 'y
&a\} \Vhat are the least counts of these meters?

) What is the resistance of the resistor ™ g
Count the marking reading of Ammeter and volimeter

Qi?}ﬁ)@&l@u!atﬂ the percentage change in a resistive circuit, if the current is increased to two times.

(R A 5Q resistor is connected across a battery of 6 volts. Calculate i i
cnergy thal dissipates as heatin 10s, y The current flowing through the resistors The

Hint (ﬂ\ H=12Rt (@) (a) I=V/R Ans: 1.2A (b) H=I2Rt Ans 72J

Q1. (0 Whatis power? What is its SI unit? :

{id An electne ,mot_or takes 5 A from a 220 V line. Detennine the power of the motor and the energy consumed in 2 h.
Rint: (QRate of doing work, unit: watt (W), (i) P=V1, Ezfl’t : gl f '
Qi%ln the given circuit the value of R1= 10 Q, R2= 50 Q and R3 =30 Q. Find the

otal resistance of the circuit and current flowing through the ammeter. % 7

Hint: Use formuta of resistance in series and parallel and V=IR for current :a b—
F Ans

g&& (\‘)‘30{;(;\: a t:imxgﬂi;@ram with “e: lamp of 20 Q resistance and a conductor of 4 \ 5
2 TS @ connectad in senes wi i
ke?(&) s i s with a 6V battery source, an ammeter and a closed IF () S it
{R) The current through the circuit df

(1) The potential difference across the bulb and conductor of 4 Q resistance

OPower of the bulb,

Q21. (@) State the commercial unit of electrical energy and find its Si unit.

)] Thi current through a resistor is made three times its initial value. Calculate how it will affect the heat produce in the
resistor,

) Find the increase in the amount of heat generated in conductor if another conductor of double resistance is connected
in the circust keeping all other factors unchanged.

Hnt Uses K\ 36 x 108,  Use formula H=PRt

Case Basad Questions {4 Marks Each)

22. Rita uses an electric iron rated 220 V, 1000 W to iron dlothes every day for 1 hour. She wants to know how much
enargy the iron consumes and how much it costs her if the electricity rate is 6 per unit.

1. \\hatis the current drawn by the iron? Hint: Use P=VI

2. How much energy does the iron consume in 1 hour? E=Pt

3. Csakulate the cost of electricity for one day. Cost=E @rate . : :
4. \\hat wil be the cost of electricity if RRa uses it for 30 days? Cost=E for one day @ratex30

Q23. The figure below shows three cylindncal copper 4 L
conductors along with their face areas and lengths. Which has i '
greater resistanca? _ U O““ 2
(b)\\hatwihappenifwedmxblemebngﬂmfpaﬂ(b) = ] {
%

given in the picture without disturbing its other
parameters

Chapter-12
Magnetic Effects Of Electric Current

An eleciric cumrent-camying conductor behaves like a magnet. It is one of the effects of electricity. Magnetic
ﬁe!dmdﬁeidﬁnas:AmagneticﬁeldisﬁieregionsunmmcfmganmgneLin%id)ﬂ:efomeofmemame!
can be detected.

3 ﬁe&disavectorquanﬁtyasithashomdirecﬁonandmgnimde.’Ihedﬁ'edionofmemagneﬁcﬂeld
istakentobemeu“neeﬁoninxmidmnaﬁlpobofmempassneedlemm&sinsideit.
The unit of magnetic field strength is Oersted named to honor the scientist Hans Christian Oersted
Mm&ﬁeid&res:ﬁagneﬁcﬁeidﬁmarepahabng“hidwahypameﬁw
free north pole of a magnet tends to move toward south pole Fa e .
his&enbymmmﬁmmatmeﬁeidﬁn&semageﬁmmweandmerge g : fr=mh
at the south pole . . :
Properties of magnetic field lines A
*  MNagnetic field knes are closed curves.
*  They emerges from North and merge into South pole.
e kﬁﬁeﬁxemawﬂﬁmedﬁecﬁonofﬂmeﬁddﬂxesamﬁansmﬁhtomm
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«  Magnetic field lines never intersect each other. If they did, it vyou!d mean tha'at at the point of iﬂf&mecﬁ(m’
the compass needle would point towards two directions, which is not possible

Magnetic field due to current carrying conductor: An'electric
current through a metallic conductor produces a magnetic field

*"S‘” ~
around it. / _\F- f §
#If agnetic compass is placed near a conductor carrying current . '

a magnetic comp P rying " 5 :g

(wire), the needle is deflected. This shows that a conductor carrying
current has a magnetic field around it. # If the direction of the
current is from north to south, the deflection of the magnetic needle
is towards the east.

#If the direction of the current is from south to north, the deflection
of the needle is towards the west.

Magnetic Field due to a Current through a Straight Conductor:
The magnetic field around a current carrying straight conductor is
in concentric circles. The direction of the magnetic field around a
conductor is given by the Right Hand Thumb Rule.

It states that * If a current carrying conductor is held in the right

hand such that the thumb points in the direction of current, then the
fingers wrapped around the conductor shows the direction of the
magnetic field "
Magnetic field due to a current through a circular loop :- When
current is passed through a circular conductor (loop) the magnetic
field produced is in the form of concentric circles around the
conductor. Towards the centre the arcs of the circles become larger
and appears as straight line.

Solenoid: A solenoid is a circular coil of wire in the shape of a cylinder.

Magnetic field due to current in a solenoid:When current flows through a solenoid, it behaves like a
bar magnet. The ends of the solenoid behaves like the North and South poles of a magnet.

Magaetic Seid of solenaid
Factors on which the strength of the maanetic field of solenoid depends:




(i) Strength of the current.
(i) The number of tumns of the coil.

(iii) radius of coil :{".—
(iv) Material of core of the solenoid. <
Electromagnet: A strong magnetic field inside a solenoid can be =

used to magnetise a piece of magnetic material like a soft iron
when placed inside the coil. Such a magnetiis called an e
electromagnet.

Force on a current carrying conductor in a magnetic field:
AM.Ampere sugge§ted that if a current carmrying conductor
produces a magnetic field and exerts a force on a magnet, then a

magnet should also exerts a force on a current carrying
conductor.

Tr;e direction of force can be found out by Fleming's left hand
rule.

Fleming's Left Hand Rule.

It states that * If we hold the thumb, fore finger and middle finger
of the Ief} ha:}d perpendicular to each other such that the fore
finger points in the direction of magnetic field, the middle finger
points in the direction of current, then the thumb shows the
direction of force (motion) of the conductor.

Domestic electric circuit: Electric power to homes is supplied
through the mains. It has two wires. One is a live wire (positive
wire) with red insulation and the other is a neutral wire (negative
wire) with black insulation. The potential difference between the
two wires is 220V. The earth wire with green insulation is
connected to a metal plate kept in the ground.

Two separate circuits are used.

-One is of 15A for appliances with high power rating like geysers, air conditioners etc.
-The other is of 5A for fans, bulbs etc.

The different appliances are connected in parallel so that every appliance gets equal voltage and even
ifoneis

switched off the others are not affected
The appliances having metallic body like electric iron, refrigerators etc., their metallic body is connected

to the earth wire so that if there is leakage of current, it passes to the earth and prevents electric shock.
Electric fuse

< Itis safety device

» used in series

- |tis a wire having high resistance and low melting point.

« |f excess current flows through the circuit, the fuse wire melts and breaks the circuit.

« Fuse wire is made of Lead (Pb) and tin (Sn).
Overloading :-

Overloading is caused due to increase in voltage, or if the live wire and neutral wire comes in contact or if
too many appliances are connected to a single socket. It results in overheating of the wires and can cause
damage to the circuit and appliances.

Short circuit :- Short circuit is caused when the live wire and neutral wire comes in contact and the current
suddenly increases in the circuit. It causes spark, fire and damage to the circuit and appliances.

CHAPTER WISE QUESTION BANK
Multiple Answer Type Question (1 Mark Each)
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Q1. A student places a compass near g straight current-carrying conductor, She notices thd this T
deflects. What can be concluded from this observation?  BErmemmeazm 7 ;
(a) The conductor becomes hot
(b) The conductor emits radiation

(C) The current produces a magnetic field
(d)The current produces an electric field

Hint:(Any current carrying conductor behaves as a
magnet).

Q2. A magnetic field is produced around a current-carrying wire. The dire
be determined using:

(a) Fleming's Left-hand Rule (b)Right-hand Thumb Rule
(c) Faraday’s Law

(d)Newton's Third Law
Hint: (b)

Q3. Two identical circular coils are placed near each other, carrying current in the sarne direction, Vs
will be the net magnetic field at the center of the coils?

(a) Zero, because the fields cancel out

(b) Double, because the fields reinforce each other

(€) Infinite, due to mutual inductance

(d) Unchanged, as each field is independent
Hint: (magnetic field will add up) ‘
Q4. In an experiment, iron filings are sprinkled around 2 current-carrying vire and forrmi coricsntric ciretss,
What does this pattemn show?
(a) Electric field lines are circular
(b) Gravitational field around a conductor
(€) Magnetic field lines are circular around the wire
(d) There is no field around the wire

Hint:: (magnetic field lines always arrange in circular rings)
Q5. Which of the followin

4

IM,//’_ "

e L

ction of the frisgnetic fis ¢s,

g appliances uses the magnetic effect of electric current?
(@) Electric heater (b) Table fan
¢) Microwave oven d) Electric bell
Hint:: (electromagnetic effects)

Q8. If the direction of current in a solenoid is reversed, what happens to the polarity of s magnetic fisks?
(a) 1t remains the same

(b) The solenoid stops producing a magnetic field
(€) The polarity of the magnetic field is reversed

(d) The magnetic field becomes zero
Hint: (direction of magnetic field depends upon the direction of current)
Assertion Reason Questions

- Choose the correct option:

(a) Both A and R are frue, and R is the correct explanation of A.

(b) Both A and R are true, but R is not the correct explanation of A.
(c) Ais true, but R is false.

(d) Ais false, but R is true.

{
Q7. Assertion (A): Magnetic field lines do not intersect each other,
Reason (R) At the point of interse

ction, the compass needle would point in two divections, which is rct
possible

1
€
Hint:: (a) Both A and R are true, and R is the correct explanation of A, ‘ |
Q8. Assertion (A): A fuse in a circuit prevents damage to the appliances and the circuits due to overicacing E]
Reason (R): Overloading occurs when the Jive wires and the neutral wire come into direct confact, "
Hint:: (b) Both A and R are true, but R is not the correct explanation of A . o
Q8. Assertion (A): When a current is switched on in a circuit with a wire, a magnetic comnpass placed re?r g
it gets deflected.
Reason (R): A current-carrying wire produces a magnetfic field,
Hint:: (a) Both A and R are true, and R is the correct explanation of A.
- Q10. Assertion (A): Strength of magnetic field increases with the number of turns in a solenioid. :

Reason (R): Each turn of the solenoid adds to the magnetic field produced. ‘ s 2625 X
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Hint:: (a) Both A and R are true, and R is th ;
Short Answer Question (2Marks e correct explanation of A.

Q11. Manish places a magnetic co : ,
i the needle. 9 mpass near a current-carrying straight conductor and observes deflection

a) What does this observation indicate about the relationshi ici
IS 0 nship between electricity and i
. b) Name the scientist who discovered this phenomenon. Ve et
Hint: a) current-carrying conductor produces a magnetic fi '
b) Hans Christian Oersted. gnai el erotine’ -

. A student u ing’ 2 o]
(:1;29 A ﬁeldr.\t ses Fleming's Left-Hand Rule to determine the direction of force on a wire placed in a

a) mitiglgl‘;ysical quantities are represented by the three fingers of the left hand? b) What is the use of

Hint:a) Thumb — Force (motion), Forefinger ~ Magnetic field, Middle finger — Current.
b) To determine the direction of force on a current-carrying conductor in a magnetic field.

Q13. When is ‘the force experienced by a current carrying conductor placed in a uniform magnetic field?
(a) Maximum (b) Minimum
Hint: perpendicular and parallel respectively

Q14. Observe the following image and answer the following questions i. What is the
name of the instrument ii. What is the use of this instrument? y‘,\“‘“ )

Z
=

Q15. Why two magnetic field lines do not intersect each other? @

Hi{_\t: The needle of north pole of compass can not show two direction at a point at
atime.
Short Answer Questions (3 marks)
Q16 Metallic electrical appliances are connected to the mains through a three pin plug, whereas electrical
bulb with two pin plug.
(a) Why do electrical appliances are connected to the mains through a three pin plug?
Hint: the third pin is earthing connected to the ground (b) What is the function of a fuse in domestic circuit.
Hint: It is a safety device

Q17. (a) An electrician wants to connect an immersion rod, a bulb and a fan

simultaneously. How should these gadgets be connected with the main line. Justify

your answer with two reasons. (c) Which gadgets he will connect with 15A and 5A A

wiring.

Q18. In the given current carrying solenoid .

() Draw magnetic field lines. Hint: Refer content Soleneid

(i) Explain giving reason that at which point among A, B and C, the field strength is

maximum and at which point it is minimum. _

Hint: The density of field lines are minimum at C and maximum at B (B>A>C)

Q19. (i)Draw the pattern of magnetic field lines due to a magnetic field through and around a current carrying
circular loop. :

Hint: refer content, Topic magnetic field through circular loop
(i) Name and state the rule to find out the direction of magnetic field inside and around the loop.

Hint: Refer content
Long Answer Questions (5 marks)
Q20.() Describe a solenoid?

(i) Draw magnetic field lines in (a) a current carrying solenoid and (b) a permanent magnet  (iii) What
are the difference between magnetic field lines between a current carrying solenid and a permanent
magnet?

Q21.(a) Magnetic field lines are shown in Fig A and Fig B. Select the figure that represents the correct
pattern of correct lines. Give reason for your answer.
(b) Name the poles of the magnets facing each other.

(c) Draw complete magnetic field lines around a bar magnet.

C
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o As ma 2 ng.'e i enstirmng the safety and futietionality of ",‘,”“‘},“*{{f‘f{}"{,‘}'ﬁ ({ll/f;ifi;s:f{ltllfslfgzg;

m\?{%@;@g@m\\ R acts as @ prodective devise WhiY) fy dasfytied to m_rmzu;;r_ I:ﬁm ;i; o /j;[t}m;”}a f;glms

WIRRRY Qi et e prsvent ' overtond when a short Gt ey beis i ¢ n;; ‘g.mt J S Ieaaiyg

WER prevents potental Gamage Whith can oause SIS acukdenly OF eva) ¢ t.i; T—

o evey house Aas @ Aouse Rave, and they are the vety assentfal tomponents o f iy /t
hey Ve & metal WS that is i & protective case, The I fittetion of this % (o safaguat Y i

e wrout ¥ any fear happeny

[

Wit il
any appliance by the flow of too el Ctitrent Dy_ uywhm_t///i_i/; Al
[rieatty the wie aing @.wmm@ ?g:\\ gﬁ‘f@’?w n?sr.:)is also very h’ta/pft!/’{il rechieing the ifsk of e tiisig
& gy dangerots Mokients that can happen due to an elactical ¥hook: 3
() Whatis a fuse? Why it is connected i selle of positive e of alieuit?
Ht s a safely device, in setles, It bee

Lines part of the dreult's path, ‘wlhen
Rasses through, it becomes tog high, the fuse melty stopping the flow of eurrent,
() How it play its role in electtical clreult? M

W Refer hint of above uestion _
(S) \What type ofwire IS used for fuse? What are the characterlstios of fuse wlre?‘\l‘lmlz A aHuy»
Q23 I our homes, e receive Supply of electric pover through & main 8upply (/40 aa//m/ /_l(!l//(ﬁ}, /ity
SuoRdy, wsusly with red instttation cover, i Called live wire (01 posttive). Anotlier wire, witl) lllyg{r inatation,
& caled neutrs) wire (or negative). in our county, the potential tifterence batweer) ihe o ls 220 V. Al s
metrebosnd in the house, these wires pass ito an elecirielty meter through
& madn fuse. Through the main Switeh they are connected to the Ine Wites =t
the houss. These wires supply slectriolty to Separate elroutts within the n:,.mJ
ORen, two Separate cirouits ang used, ohe of 15 A Gurrent rating
other of 5 A current rating., The earth wirg,

Which has nsulation of ﬁm@
Colaur, is usually connectsd to & metal plate deep in the earth near
the house.
{a) Why two Separate cirouits are there in

I Wirlng?
in. Hint: to use different poweared appllances

(b) What is the function of earth wire In electrical appliances?s
getting shock form

any leakge of curren in () ¢
of having 5A fuse.
Hint: Calculate current using |

exuaa8Ive Gliray)

house eleclriea

ppllances Hing: Provide salely from
8N We Use a 1600w healer |y g domestis eireull
=VIR It it is logs than 6A then yes If more than A then Ne



Chapter-13
Our Environment
Autotrophic and Heterotrophic are the two modes of nutrition In living organisms. Plants and some bacteria
are autotrophic as they make thelr own food. Animals, fungl and some bacteria are heterotrophic as they
derive thelr food from other organisms,

Saprophytes and decomposers Saprophytes feed on dead and decaying material, For example, fungi
and microorganisms, bacteria, worms, slugs, and snalls

Functions of Saprophytes.They absorb nutrients from dead and decaying plants and animal parts.
Functlons of Decomposaers break down the organic matter or waste material and release nutrients into
the soil. They break down the complex organic matter into simpler substances.
Ablotic components :Non-living chemical and physical components of the
environment like the soll, air, water, temperature, etc. —
Blotic components Living organisms of the environment like plants, animals, E”:‘
microbes and fungl. ‘
Trophic levels :It refers to the various levels in a food web as per the flow of T
energy. The different trophic levels are - ' GEts
PYRAMID OF TROPHIC LEVELS: prria

O s a graphical representation.

O Can be the pyramid of numbers, the pyramid of biomass or the pyramid of energy.
> All the pyramids start with producers.

1st Producers
2nd Primary consumers (herbivores)

3rd Secondary consumers (primary carnivores)
4th Tertiary consumers(Sec carnivores)

5th " | Quaternary consumers (Ter. Carnivores)
6th Decomposers

a) Pyramid of numbers: gives the number of organisms present at each trophic level. It can be upright or
inverted. ‘

b) Pyramid of biomass: gives the biomass of each trophic level and could be upright or inverted.

c) Pyramid of energy: is always upright as it shows the flow of energy from one trophic level to the next
trophic level.

Law of conservation of energy : Energy can neither be created nor destroyed; rather, it transforms from one
form to another.

In biological systems, it gets passed from one organism to another across trophic levels. To know more
about the Law of conservation of energy
Energy flow_
Transfer of energy from one trophic level to another depicting its direction and amount.
. Can be represented by the pyramid of energy.
In any food chain, only 10% of the energy is transferred from one trophic level to another.
To know more about Energy Flow in Ecosystem
FOOD CHAIN ) FOOD WEB

A series of organisms each dependent on the next as a| Is formed by:interconnections of different
source of food. food chains.

Is a graphical representation of ‘Who eats
Whom' in an ecosystem
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A, From most 10 e least tavouiad, setact ha order of the wasla managament hierarchy;
(i) Prevaition = Reuse = Disposil = Recyila (h? Pravantion = Racyele = Rese - Digposadl
h Piavantion  Disposal = Renaa = Raoyole (1) Prevantion = Renee = Raoyola = Disposal
ot o :
t:\ Exe&;%a\\;@ axpoBIe of humans 1 uliraviolel rays rasult i
(@) Damage Pniiine aystam and BRI sanoar
) labetes
\\3 Damage o lngs
W

Paplia wloais
§\ Int: Gauaes skin oanoar)
o, Whiloh of the followlng 1 hot an example of ablotie factors?
() L () Plant (@) He () Temparatura (Hintt it grean In golour)
Assertion & Reason Bawed Quastions (1 Mark Eaoh) ‘ : ‘ 5 |
Following quetions conslst of two statananta-Assarlon(A) and Reason(R).Anawer thase queslions seleating Ihe
appropiiate option givan below:
a) Doty A &l 1 are i and 1 1a the oorreol axplanation of A,
b) oty A and 1 aie true bt R 18 not Ihe oorrecl explanation of A,
Als e DULR T talae,
d) A fn falaa bt R e e
7.Ansertion | Graater number of individuala are prasent in lower (rophia lavals,
Reason : The flow of anergy 18 unidiaotonal
Qi\n\ 12) Dol A and R are e and R 18 the ooiraot axplanation of A
A, Aagartion: Ozone layer 18 gelling deplatad at upper atmosphare and it Ia & sarlous cause of cancar,
feason: GG rancts with ozone and hranka |,
81\1\\ wa) Doth A and R are true and R 1 the oorreot explanation of A, : : |
Ausgertion 1 Polythene bags and plaatio aonlainers are nonblodegradabla suhalances, Reason | Thay gan ba
broken down hr wieroorgantama In natural simple harmlaas substanoas,
(Hint: ) A s talae but iR 1s e ,
10.Assartion: Acoumulation of harmil ohemicals la higher In case of organisma al higher trophia laval,
Reason: 7ood chaln hormally imited 1o 3 or 4 trophio level,
(Hint: 0) A & true but R 18 false, , , et
Very Shott anawar Daged Queslion (2 Marks [Tach) Prodncer w0 primary —07% s secondary
11.Liat two biotio componenta of a bloaphers, 10,000 ) CONAUMEF cnnauiner
{4int 1 Two biotio componenta of & blosphere are; 1,000 ] 100 }
() Producers = Inelude organlema whieh oan prodiioe thelr food
using simple Inorganic compounds, .4., all grean plants, blue green alpae (oyanobaaleria),
(ily Consumers = Inalude organisma which are unabla to synihesise their food, Iherafore, utilise materials and energy
gtored by the producers or aat other organiams, 8,0, all the animals.)
12.In & food chaln, If 10,000 Joules of energy I8 available to tha producer, how much energy will be available to the
gecondary oonsumer to tranafer It 1o the terllary consumer? Hint :According lo ten percent law, 10% of tha energy of
producer will be avallable to primary consumer, and 10% of lhis energy will be avallable to secondary consumer and
BO ON,
13, Glve an example to lluetrate that Indisoriminate use of pestioides may result in the degradation of the environment
(Mint : Pesticides are he chemlicals used o kill plant and animal pasts, The

y
are non-blodepradable and toxicanta,) 14 Which organism of thia food ehaln  Produsers=» Prlmary =) Secondary-) Teelary
will have the highest concentration of non- blodegradable ohemicals? (Hint i Consy

:Hawk le tha top consumer of the food chaln, 8o, It will have high concentration MY CONUTKE CORSUTAT
of non- blodegradable chemlcals) f Ty Ty T,
16. Caleulate the amount of enargy avallable to the organisme at the fourth 000 200 0

frophie level, If iha energy avallable to {he organisma at the second trophlo level 0] | ] 0 ’

I8 2000 J (Hint : 866 Flow charlssss-»

Short Answer Type Questions (3 Marke Each)

16.Draw a food chain with 4 troplo level having eagle at the top,

(Hint: 8eo lable of Food chaln)

17..Why are bacterla and fungl called decomposers?

Hint; They Clean our surroundings

106,.List any two advanlages of dacompogers (o the environment? (Hint: Work as

cleaning agents, Turn nllrates to Nitrites.) 10a) What Is the relation shown In the figure Py »
callod? : /' ' N

b) Assign the trophie level to the sacondary oonsumer. " ; é
€) If the number of frogs shown In the food chain Is suddenly reduced, than what can w

ba difforent offects on the food chaln?
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(Long Answer Type Questions 5 Marks Each)
20. (@ Explain the role of Uv radiation in formation of 0zone layer.

j e chemical reactions that convert oxygen molecules into ozone (O3) in the Stratosphere)
(b) Mention the reaction involved in the above question, :
(Hint : Common types of chemical reactions include

’ decomposition, combination, combustion, neutraliza
displacement, double displaceme

ns in tion, Single
nt, Precipitation, ang redox reactions) . Green prants :
Grasshopoars Mice
Uzaeds
: 4
(b) Why is excessi

(b)  wnich somponent is present in the firs jeye| of food chain? Why?
(Hint: Green in colour)
(©) 5:%%;25&:3 help of a food web the Process of biomag"iﬁCaﬁQn- (Hiﬁt: Accumulations of chemicals, Ref. Food
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