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CHAPTER-13

Support and Movement

Q.1
Ans:

Q.2
Ans:

Write a note on skeletal system. (K.B)

~ SKELETA| SYS I

Definition:

13.1 HUMAN SKELETON
LONG QUESTIONS

4 HEL2017)

“Skeletal system or skeleton s de: fmed s th= 1raT vvor-k ofiard, articulated structures that
provide physical Jppur+ a*tacnmun. fu skelotal muscles, and protection for the bodies of

animals”.- Y
Explanatipn:

wike ohel w“tél;r tes, the human skeleton is on the inside of body and is called
Eridesieleton. In the living body, the skeleton is very much alive. Bones and cartilages are

ability to repair themselves.

Role:

The role of skeleton system are as follows:
[ ]

_maue of living cells and also have nerves and blood vessels in them. They grow and have the

The big functions of skeleton system are protection, support and movement.

In our body, skeleton works very closely with the muscular system to help us move.
Skeleton provide protection to many internal organs e.g. skull protects brain,
vertebral column protects spinal cord and ribs protect most of our other internal

organs.

e Vertebral column also provide the main support to our body mass.

Write a note on cartilage.

CARTILAGE

Definition:

“Cartilage is a dense, clear, blue-white firm
connective tissue. Cartilage is less strong than
bone”.

Explanation:

Chondrocytes:

The cells of cartilage are called chondrocytes.
Lacuna:

Each chondrocyte lies in a fluid space called
lacuna present in the matrix of cartilage.
Collagen Fibers:

The matrix of cartilage contains collagen fibers.

Blood Vessels:
Blood vessels do not enter into the cartilage.
Types: -
There are three types of cartilage:

e Hyaline Cartilage

e ElasticiCartilage—. ' '/ /| |}

e Fibfcus (‘a:‘fl_ldgc W o \ \
Hyaline Caitilega: ' o ]
The hyaline | aruiage 'S Lt| mg yet flexible.
Sk.pcat on:

b i I3 Tuna'in;

e Nose

e Larynx

e Trachea

e Bronchial Tubes

e Covering the ends of the long bones

(LHR 2014, SWL 2015)

quure Chondrocvtes in Cartllaqe Matrlx

W Cartilage of epiglottis L -
| -

.

(H ‘! :

Y

4

(\t e, mlxynx

Cartilage of trachea

Hyaline
Cartilage

Figure: Hyaline Cartilage
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CHAPTER-13

Support and Movement

NN
W s
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A

Q.3

Ans:

Elastic Cartilage:

Elastic cartilage is similar in structure to the hyaline cartilage. It is alse qdlte sfre"h Lu,f
has elasticity due to the network of elastic flbers in addition to wi'acer. RDETS. |0

Location:
It is found in:
o Enig! mtls
e Pinde |\ 0
Fibrous Caltrlaqe \ |
Fibrous carti lag

present in knitted form.
Location:
It is found in:

e Intervertebral discs
Explain structure of bone. (K.B)

Definition:

“Bone is the hardest type connective tissue in the

body of animals”.
Functions:

The functions of bone are as follows:

Co

ON

m

e Bones help in body movements

e Support body

e Protect the various parts of body
e Produce red and white blood cells

e Store minerals

STRUCTURE OF BONE

Compact Bone:

The hard outer layer of the bone is called compact bone.

Spongy Bone:

The interior of the bone is soft and porous-and is callec-~ e
spongy bone. Spongy bone contal |s*blgoc \,em Is awd |

bone marrow.

Compositipzrtf Bong l\"&t"l}"
The mati: cf tfw beees c m a nn“x \

e _Collagen |

-

'~.,J'

s

J Il\/lu el 2ls \calcmm and phosphate)

I ] G‘f‘ﬂmeztes
* Bone contains different types of cells. The mature bone cells are called osteocytes.

Soft Bone in Babies:

The babies are born with about 300 soft bones. Some of these bones later fuse together, so

that the adult skeleton has 206 hard bones.

is \}ery tough and less flexible
J at Jtm tiie' farge number of thick collagen fibers

i
-

_-\.'.

Internal vertebral j

=

4 f [,
. "'\. |_

.-'""' #

discs

Figure: Fibrous Cartilage

(DGK 2014)

Bone
matrix

Osteocydes
(in lacunae)

Canal, containing
blood vessels etc.

Figure: The mternal Structure of Bone

Spongy Compact .~ ;
bong.-, bope |*Ce '1["'.,!&,1
I ___u'one

h | p

%\ {‘\ Z a
\“2\_.‘./.‘/ Blood vessels

Figure: Compact and Spongy Bone
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CHAPTER-13

Support and Movement

Q.4

Ans:

%\ | N h

Count the bones of human skeleton. (K.B)
OR

What are the main components of the aX|aI skeleton and-th& ap|,)e 1q';ula’ sk, elp+ 2L Jr

human? (K.B) - v T

2 IVITR AN LY e N T e VRN DT Tt 1] ==

The 206 horez
skeleton! tr‘ whicit anpe= rdlc,.!ar skeleto 1'is atigched.

AR AXiAL SKELETON
NMumber o o" E'c"ne's'

(b ndnrstc ading the Concept Q.1)

in the adu!t Furpan skelgtoniare ¢rganized into a Iongltudlnal axis i.e. axial

N ./~x| 1t <keleion consists of the 80 bones in the head and trunk of the body.
- Parts:

It is composed of five parts:

Skull:

Skull contains 22 bones out of which:
e 8 are cranial bones (enclosing the brain)
e 14 are facial bones

Middle Ear Ossicles:

There are 6 middle ear ossicles (3 in each ear).

Hyoid Bone:

There is a hyoid bone in the neck.

Vertebral Column:

Vertebral column contains 26 bones (vertebrae).
Chest:

gridle

Skull

'— Rib cage

~_ Vertebral
column

Pelvic
gridle

Figure: Human Skeleton

The chest is made up of:

e A chest bone is called sternum

e 24 (12 pairs) ribs

APPENDI

Number of Bones:
Appendicular skeleton is composed of 126 bones.
Pectoral Girdle:
Pectoral (shoulder) girdle is made up of 4 b'm:-s
Arms: - !

=

LARSKELET

N

Botharms have 6 bones. | |\ ~77 | (1 |} L L
Hands: | R T A TR L D

Both hanrt, ravo 52 rhor‘et
Pelvic.G |rdlr> ' \

-u_-;gl\k_if 'glrgle (I‘”"o) has 2 bones

Both legs have 6 bones.
Feet:

Both feet have 54 bones.
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CHAPTER-13 Support and Movement

Q.1

Ans:

Q.2

Ans:

13.1 SHORT QUESTIONS

Why organisms need support? (U.B) ;

NEED OF Si5#lPORT ' | | :
The organisms with greater sizes need suppor: g \eop there bocy Mass s or2 anit. This is
particularly true for the organ isms thar Tive omlard. | | i |
What is moyeinent? (K.2 \
;&_ & N':N K
The act of cham.ng plau e ol position by entire body or by its parts of organisms is called
mevelrfent

2 ypes:

|\ There are two types of movement.

Q3

Ans:

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q.7

Ans:

Q8

Ans:

Q.9

Ans:

\ J IR |he skeleton which is inside the body |  The skeleton which is on the outside of the

e Movement of body parts
e Locomotion

Define locomotion. (K.B)
LOCOMOTION
Definition:
“The movement of an animal as a whole from one place to another is called Locomotion™.
Define cartilage and give example also. (K.B) (GRW 2016)
Page no 100.
Define skeleton? (K.B)
Page no 100.
Write two functions of bones. (A.B)
LHR 2015
Page no 101.
What are the advantages of skeleton? (A.B)
ADVANTAGES OF SKELETON

The advantages of skeleton are as follows:

e Physical support

e Attachment for skeletal muscles

e Protection for the bodies of animals

e Movement

Write down the number of bones in pectoral glrdle and pelvm mrd1e (V“ .B) CPVV 20

Page no 102. SN[ (O —

What is difference between nr1doskﬁlgton aihd ﬁ<o sk Ieton7 ! '

(K.B) _ ' o =W 2017, MTN 2015, DGK 2015)
~T DIZEERENFIATION

The dlffer,. C“S bﬁt\, r€°n enduskele*oi:m 2l exoskeleton are as follows:

RN Exoscltor

Definition

of an organism is called endoskeleton body of an organism is called exoskeleton

Example

e Skeleton of Human e Skeleton of Arthropods
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Q.10 Write the name of largest and smallest bone of human skeleton. (K.B)
Ans: BONE
Largest Bone: _ -
The largest bone of human skeleton is_ femur { Thigh bsiig). | |
Smallest Bone:
The smallest bone of human ktlmorn s Jp (|L catedi inear;.
Q.11 What is irig 'roie of skaietarsy/sierii? (A B)
Ans: Page no 150
Q.12 What are'chionarncivtes aria o>teocytes’> (K.B)
AnNs; [ o] . HONDROCYTES AND OSTEOCYTE
AN ginndrouytes:
“Cartilage contain a single type of cell these are called chondrocytes.”

Osteocytes:
“Bones contain different types of cell. The mature bone cells are called osteocytes.”
Q.13 What are difference between bones and cartilage? (K.B)
(LHR 2014, 2015, GRW 2014, BWP 2015)
Ans: DIFFERENTIATION
The difference between bones and cartilage is as follows:

e Cartilage is a dense clear blue e Bones is the hardest connective
white firm connective tissue (but tissue in body. Bones not only move
less strong then bones). support and protect various part of

body, but also produce red and white
blood cells and store minerals.

Q.14 What is Rheumatoid Arthritis? Write its symptoms. LHR 2015
Ans:  Page no 114.
Q.15 Define bone and give example. (K.B) (LHR 2016, GRW 2016)
Ans: Pageno114.
Q.16 What is compact bone and spongy bone? (K.B) (GRW 2013, 2014, MTN 2015)
OR

Differentiate between compact bone and spongy bone. (K.B) (LHR 2017)
ANns:  Page no 115. =
Q.17 What are tendon and ligaments? (K.B) (LHR ?cm RWP 2031 245 ||

Ans: Page no 115.
Q.18 What is elastic cartilage? (K.B)
Ans: Page no 115. \ 1
Q.19 What s the contrlbutlon of A1d ei \ esalils? (K :n,
Ans: e _=OLIT¢\IE;U TION O" ANLP.:AS VESALIUS
Period Wii'r_: W (Ve
1514AD-1564 AL VA
Blets/cf Birth: |
Ao [ (M yag kanain Brussels, Belgium
- J | contribution:
pe He was honored for developing modern anatomical studies. He made many discoveries in
anatomy based on studies made by dissection of human dead bodies.
Book Contents:
His book contained the most accurate depictions of the whole skeleton and muscles of the

human body.

AR AR a2\ (3‘F<‘v\/2015)

BIOLOGY-10 105



CHAPTER-13 Support and Movement

Q.20 Discuss the evolution of ear bones and jaws in mammals? (K.B) (Do you know Pg. # 61) .

Ans: EVOLUTION OF EAR BONES AND JAWS IN MAMMALS - : ,
The upper jaw is fixed with the skull and is compressed of .- e | .
two bones. The lower jaw is mobile and articulates with ine [ Hanna's | © Ot etebrates

1.

o

~

10.

12.

heriefic|al for \mamnrhals. Lower jaw with single bone in
Strhliger and-me malleus and incus also improve hearing.

skull. In lower vertebrates, the-loweriaw is.r=ad? upo nicre!,
than one bone while in mamméls i is mAads ¢f ting'e bons.

During exaliftion, mamsiais modified, the, lower \Jaasiones
and incorgerated foi:rofither int.the. midaic{in the form of
malleus anai incus ini both 2ers). This adaptation proved

13.1 MULTIPLE CHOICE QUESTIONS
Which of the following inhabitants need more support than others? (U.B)

(A) Fresh water (B) Land

(C) Marine water (D) Botha&c

Locomotion and movement is the particular character of (U.B)

(A) Animals (B) Plants

(C) Fungi (D) All prokaryotes

Change in place of entire body of an organism is termed as (U.B)

(A) Support (B) Locomotion

(C) movement (D) Metastasis

The skeleton present inside the body is called: (K.B)

(A) Exoskeleton (B) Endoskeleton

(C) Cartilage (D) Ligament

The functions of skeletal system: (A.B)

(A) Protection (B) Support

(C) Movement (D) All of these

Which of the following is incorrect regarding to skeleton? (U.B)

(A) Living structure (B) Articulated structure

(C) Hard framework (D) Immobile structures

The purpose of rib cage is to .(A.B) (LHR 2013, GRW 2017)
(A) Protect the stomach (B) Protect the spinal cord

(C) Protect the heart and lungs (D) Provide an object to which the Iungs can attach
Fluid filled space in the matrix of cartilage: (K.B) I o

(A) Chondrocyte (B) Lacuna, —~ 5 ) | =
(C) Fibre (D)t.yalme RAR RN A

Cells of cartilage: (K.B) \ ARREEN

(A) Chondrosytes , RIFARY { B) Qs teor 3es

(C)Fibed_J\ |\ " L)V (BjCollagen

The hard-ouer Iayar of bgrre is\catied: (K.B) (BWP 2015, GRW 2017)
(A Cempact) bore! | (B) Spongy bone

\L| iicament! = (D) Tendon

' ISkeleton of arthropods: (K.B) (DGK 2014)
" (A) Hydrostatic (B) Exoskeleton

(C) Endoskeleton (D) Axial Skeleton

The matrix of cartilage contains: (K.B)

(A) Glycogen (B) Murein

(C) Peptidoglycan (D) Collagen
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13. Date of death of Andreas Vesalius: (K.B)

(A) 1560 AD (B) 1562 AD -
(C) 1564 AD (D)1566 AD  —, [ [
14.  Spinal cord is protected by (K. B) ) Y I B
(A) Skull . ~£3)\lertek ray ¢olyr! n
(C) Ribs D) Femur) d
15.  The mainsuppért to thesody palils is giver, by fJ.Bj~—"
(A) Pectoratgirdte, "~ () LT ' "<B) Vertebral column
(C)Ribs | 11 1 VA (D) Pelvic girdle
16. _Moas: 0l thelirit rna o gans are protected by (U.B)
e [ Al sk - (B) Pelvic girdle
[ JI '[N (CyRibs (D) Vertebral column
' 17. Place of birth of Andreas Vesalius: (K.B)
(A) Belgium (B) America
(C) England (D) France
18.  The appendicular skeleton is made up of bones. (K.B) (LHR 2013)
(A) 126 (B) 56
()8 (D) 6
19. Number of parts of axial skeleton: (K.B)
(A)3 (B)5
Q)7 (D) 9
20.  Total number of bones in skull: (K.B) (BWP 2014, LHR 2015, GRW 2016)
(A) 20 (B) 22
(C)24 (D) 26
21. Number of ossicles in each ear: (K.B)
(A)3 (B) 6
©)9 (D) 12
22.  Total number of vertebrae in human skeleton: (K.B)
(A) 31 (B) 26
(©) 35 (D) 37
23.  Total number of ribs in human skeleton: (K.B)
(A) 12 (B) 24
(C) 36 (D) 48 e
24, Total number of bones in appendicular skeleton: (K.B) INMTNE)15, GRE2046)! |
(A) 120 (B) 80 —n 2 e
(C) 116 ~, Pys T WY (G0
25. Number of bones in pectorzi qlrdle K, By~ VOAMVAAN LYY T
w2 AVZAR N A
(C) 6 .-.__ | - 4 L '._ 1 \nJ; _8:- -
26.  Total nursizer of b( nﬂs ar. bmh fii \a\ (<.B)
A3 (B)4
. RC[E VAL T (D) 6
\ J/ { -_-.| LAk Umber of bones in one hand: (K.B)
(A) 14 (B) 27
(C) 42 (D) 56
28. Number of bones in pelvic girdle: (K.B)
(A1 (B) 2
)3 (D) 4
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29. Number of bones in both legs: (K.B)

(A) 4 (B)8 ,
(C) 12 (D) 16 e ..
30. Cartilage and bones are the types of ) ] tissues fn anlrr aI; ( <. b). 7 (GRW 2013)
(A) Ground 78 ' (B) ¢ uppmtu O
(C) Conrieclive! . ~ 00 LU (Dy-Columnst
31. Cartilage'fo_mc,_ N -I..n.LEI vertzhral gisc is: (K.B)
LATHyaling | ' (B) Fibrous
\ RN (@) Malrix (D) Elastic
3z: Which bone is the longest bone in human body? (K.B)
(A) Skull (B) Vertebrae
(C) Thigh (D) Arm
33. A fluid space present in the matrix of cartilage containing chondrocytes (K.B)
(A) Ligament (B) Lignin
(C) Lacuna (D) Lymph
34, He made many discoveries in anatomy, based on studies made by dissection of human dead bodies:
(K.B)
(A) Lamarck (B) Andreas Vesalius
(C) Andrea Caesalpino (D) Avristotle
35. Cartilage of epiglottis is an example of: (U.B) (DGK 2015)
(A) Elastic cartilage (B) Hyaline cartilage
(C) Fibrous cartilage (D) Ligament
36.  Cartilage of larynx is an example of: (U.B)
(A) Fibrous cartilage (B) Hyaline cartilage
(C) Elastic cartilage (D) Ligamentl
37.  Cartilage of trachea is an example of: (U.B) -
(A) Hyaline cartilage (B) Fibrous car_g!_laqfs_---._ I" [~ L
(C) Elastic cartilage (D" Tm]d')'n" \ .- WY ( SO L%
38. The skeleton found outside' th, bnﬂ" 7 galled: !< B) x_ [ (LHR 2016)
(A) Endoskefeipn . VAL ) E';XCQI{“*IEIOI’I -
() Hydrcf-f;'é'c\lé*cfﬁ ~ | '. | \ D) Fibro skeleton
39.  Someonis'ore, mre (K. b, ' (LHR 2016)
| )] ML Cite—" ~ (B) Blood cells
J -(C) Oxygen (D) Hormones
" 40.  Number of bones in both feet are: (K.B) (LHR 2017)
(A) 54 (B) 13
©) 21 (D) 12
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13.2 TYPES OF JOINTS ¥

LONG QUESTIONS RSP '

Q.1  What is a joint? Explain different tynes of jounts. (ICE),
(LHR.2015:13, 17\BWF 2014, GRW 7om 17 DGK 2014 MTN 2015)
AJF)
Describe the¢ t 'pes of jeincandgive example! (K2 (Understanding the Concept Q.2)
Ans: . JOLN FE-
Definitioi: ' '
“The lzcation ‘at'vehish hic-or more bones make contact is called as joint.”
Exeraples: .
T w [ReEIDIAT and elbow joint.
J | %' | “.JExplanation:
Functions:
The functions of joints are as follows:
e Allow movement
e Provide mechanical support
Basis of Classification:
The joints can be classified on the basis of the degree of movement they allow.
TYPES OF JOINTS
Following are the three main types of joints:
e Immovable (fixed) Joints
e Slightly Movable Joints
e Movable Joints Fixed
Immovable (fixed) Joints: ’
Such joints allow no movement.

Example: Figure: Fixed and Sllqhtlv Moveable Joints

e Joints between the skull
bones.

Slightly Movable Joints:
Such joints allow slight movements.

Examples:
e Joints between the vertebrae.
Movable Joints:
They allow a variety of movements. There are many types of movable joints in the body. ="
The main types are as follow: — = 1
e Hinge joints — [
e Ball-and-socket joints ~\ Y I

" J I
— = L N |

Slightly moveable
joint

Hinge Joints: — ' 3N
These jOII’ltS move back anLI fnnn I ke he h nge 0n ihe dﬁor and a“ow movements in one
plane on'y S~ i =

Exam |(:3’ VAT \ __x
e Kiet Joiat -
© EILowlort

AN :F' = Hinge Joint Ball-and-Socket Joint
| J [ ™ J : g:rgciljg;]gts a”OW movements in all Figure: Two Types of Moveable Joints

Examples:
e Hip joint
e Shoulder joint
Q.2 What are ligaments and tendons? What function do they perform? (K.B)(Understanding the Concept Q.3;
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Ans:

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

TENDONS AND LIGAMENT

Tendons:
Tendons are bands of connective tissues (made of collagen). -
Functions: ’ ' | |
The functions of tendons area as foliovvs:

e Tendons are tough bancs.

e Thay atlach museics.to bongs.

e Wah A rpliscie cantrectst 1rmnn EXETTS pulllng force on the attached bone, which

mo'vey as ‘rusult

Ligaments
L )N 2o 'are bands of connective tissues.

| Elictions:

The functions of ligament are as follows:
e Ligaments are strong but flexible bands.
e They join one bone to another at joints.

e They prevent dislocation of bones at joints.
13.2 SHORT QUESTIONS

What do you know about the movement of neck joint? (U.B)
MOVEMENT OF NECK JOINT
The neck joint between vertebral column and head allows movement side to side.

Differentiate between tendon and ligament. (K.B) (GRW 2017)
OR

What is tendon? What is their function? (K.B) (GRW 2016)
OR

Define ligaments. (K.B) (LHR 2017)

DIFFERENTIATION
The differences between tendon and ligament are as follows:

e They attach muscles to bones. e They join one bone to a.":other at =
e When a muscle contracts tendon _ joints. VoA
exerts pulling force on the atfached |\ | e Tilay pre‘_'ert'd_is-_o':a-gic'."._of,hcn'es
bone, which moves asresult._) AR al jeints, \

e fE- | VAR SR \ /)

Py | LA [ N bind bone  [& !
il - -

“ i | I A 3

IR = I

Tendons
bind muscle
to bone

What are the main types of movable joints? (K.B)
Page no 108.
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Q.4  What do you know about hinge joint? (U.B)
Ans: Page no 108.

Q.5 How ligament prevent dislocation atjomts’? (U.B) _ -
Ans:  Page no W N _
Q.6 What are ball and socket jnints? G'vr exaivipley. (K B) (GRW 2016)
ANs. Page no 108. . Ay
oAl 3.2 MULTH &Lm
1. An example, ¢f imnmovanly joint: (KB)
NS . \ (B) Vertebrae
M€ Elgom = (D) Shoulder
J | 24, The location where two or more bones make contact is called (K.B)
(A) Socket (B) Hinge
(C) Joint (D) Cartilage
3. Which of the following joint is not an example of fixed joint? (K.B)
(A) Joints between skull bones (B) Joints between Vertebrae
(C) Joints between ribs & sternum (D) Joints between cranial bones
4. The joints which allow movement is all directions is (K.B)
(A) Hinge joint (B) Ball & socket joint
(C) Cranial joints (D) Vertebral joints
5. An example of slightly moveable joint: (K.B)
(A) Hip (B) Knee
(C) Vertebrae (D) Skull
6. An example of hinge joint: (K.B) (SWL 2015)
(A) Skull (B) Hip
(C) Shoulder (D) Elbow
7. Neck joint between vertebral column and head is (K.B)
(A) Hinge joint (B) Ball & socket joint
(C) Slightly moveable joint (D) Pivot joint
8. An example of ball-and-socket joint: (K.B) (LHR 2014)-~~
(A) Vertebrae (B) Shoulder o re=Tra 1
(C) Elbow (D)Knee 75 | | 7
9. Which prevent dislocation of joints?{A.B) | | (| WO\~
(A) Cartilage LT AB) Tendons! | L LY
(C) Ligamerys VWL YD) Bones—
10. i aré fou gh l)a’lCn ar, u z;tt\r cH ritscles to bones. (U.B)
(A) Liganent) | VL a (B) Tendon
| S Migin Bl (D) Insertion
LA MY LN are strong but flexible bands and join one bone to another at joints: (U.B)
“~ 7 (A) Tendon (B) Ligament
(C) Flexor (D) Extensor

13.3 MUSCLES AND MOVEMENT
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Support and Movement

Q.1

Ans:

J, .:'

LONG QUESTIONS
Explain the role of muscles in movements. (A.B)
OR

Explain antagonism in muscle action selectiny bicers-ana f"ICv‘pS s

(UIn¢ersiand

ROLE OF MUSCLES IN M0\ E\A»_FQS

Movements in Bones:
The moveripents in
are attacr=d wi't, them by tendoris,
e Otte '2na Of a skeletal
anc, o} uszle is-called the origin.

(BRW 2014, BYTE SorT 5)\ !

‘ xarﬂole f’ By
g ‘tne Concept Q.4)

Laories ave b.ouahl alﬂcut u\' tae L,ontractlons of skeletal muscles, which

nuscle is always attached with some immovable bone. This

| o1 Tiwothier end of the muscle is attached with a movable bone and is called the

“insertion.

- Contraction of Muscle: _ _ _
When a muscle is stimulated by a nerve impulse, it contracts to become shorter and thicker.

Due to its contraction, it pulls the movable bone (at insertion).
Antagonism: (Opposite Movement of Skeletal Muscles)

Skeletal muscles are usually in pairs of antagonists. In the antagonist pair, both muscles do

opposite jobs. When one muscle contracts the other relaxes and this
as antagonism.
Flexion:

phenomenon is known

When a muscle contracts and bends the joint, this movement is called flexion and the

muscle for this movement is known as flexor.
Extension:

When a muscle contracts and straightens the joint, this movement is called extension and

the muscle for this movement is called extensor.
Example of Antagonism:

Biceps:
It is a flexor muscle on the front of the upper arm bone.

Triceps:
It is an extensor muscle on the back of arm.
Origin and Insertion:

Both these muscles have their origin at pectoral girdle and insertion at one of the two bones

of forearm.
Contraction of Biceps:

When biceps contracts, the forearm (insertion end) is pulled upward. It is the erX|on of_

elbow joint. During this erX|on triceps muscle relaxes.
Contraction of Triceps:

. -

When triceps muscle contracts, forearm is larl”Ed down--Ai1s me =(tf-n m” at “'L‘QN qult

During this, biceps muscle relaxes.

&

B‘ Cce '“ - .- = '.R":Ia'(c(l ! X
. CqntiactzEd ' P

Extension
Dy '
T~

Triceps
Relaxed

Triceps
i C o Contracted i
Figure: Action of Antagonistic Muscles (Biceps and Triceps) at Elbow

Flexion

Antagonistic Pair of Muscles:
In this way, biceps and triceps make up an antagonistic pair of muscles.

Similar pairs, working

antagonistically across other joints, provide for almost all the movements of skeleton.
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Q.1

Ans:

Q.2

Ans:

Q.3

Q.4

Ans:

Q.5

Ans:

Q.6

Ans:

Q7

Ans:

Q8

Ans:

! Anrs:

13.3 SHORT QUESTIONS _
What is origin and insertion? (K.B) ) (ZHR 2914, GRV| 054
OR : [ | - .
Differentiation between origin and.irsertion ¢f skeizter, miusclas:, (K8, ~4GRW 2016, 17)
Page no 111. ' . | |

Define antaganism. (K,R) 1. ; (LHR 2016)
Page no 11_1. . ] .
What are!fléxor, &nd éxteriscr2>-(K.B) (DGK 2015)
N . ' OR
\ ' Dirferdniiate between flexor and extensor. (K.B) (LHR 2016)
FLEXOR

When a muscle contracts and bends the joints, it is known as flexor muscle and the movement
is called flexion.

EXTENSOR

When a muscle contracts and straightens the joint, it is known as extensor muscle and the
movement is called extension.

What are biceps and triceps muscles? (K.B) (LHR 2015, 16)
Page no 111.
Why aquatic animals need less support? (U.B)

SUPPORT OF AQUATIC ANIMALS
Aguatic animals need less support because buoyancy force of water gives them support well.
Which point of attachment is pulled when a muscle contracts? (U.B)

NTRACTION OF M LE

Insertion is pulled when a muscle contracts to produce movement in the bones.

Can muscle pushed? (U.B)
M LE
Muscles can only pull or contract. It cannot push.
Write some activities that require combine action of several muscles. (A.B)

MBINE ACTION OF M LE
Most activities in our body require combined action of several of muscles. Like;

e Walking T
e Running a Al anhy | | a A
e Playing ' = W VALY -
e Speaking— P \
- | RETI
. -J'kwlé-:e,wd oi selstaimuscle attached with immovable bone is called: (K.B) (LHR 2017)
| U (A) Insertion (B) Origin
' (C) Extension (D) Flexion
The end of muscle attached with movable bone: (K.B) (LHR 2013)
(A) Extension (B) Flexion
(C) Insertion (D) Origin
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3. When a muscle contracts, it becomes: (K.B)
(A) Longer and thinner (B) Longer and thicker
(C) Shorter and thinner (D) Shorter and thicier, | |
4. When a muscle relaxes, it becomes;<X.B)
(A) Longer and thinner ' - £8) origer and thicker
(C) Shorter a=d thinner L) Shorter-and thicker
5. When a muscle ¢oitracty and bends, thé Joiat, Ttis called as: (K.B)
(A) Flexos AR ) ' (B) Extensor
(O] FElekion ' . ' (D) Extension
J I‘%. [ B ViZh3h 4 fwiuscle contracts and straightens the joint, it is called as: (K.B)
(A) Flexor (B) Extensor
(C) Flexion (D) Extension
7. Bending of arm at elbow joint: (K.B)
(A) Flexor (B) Flexion
(C) Extension (D) Extensor

13.4 DISORDERS OF SKELETAL SYSTEM
LONG QUESTIONS

Q.1  Write a note on osteoporosis. (A.B) (DGK 2015)
Ans: OSTEOPOROSIS
Definition:
“Osteoporosis is the bone disease in adults, especially in old people. It is more common in old
women”.
Effects:
In osteoporosis, there is a decrease in the density of bones due to the loss of calcium and phosphorus.
Causes:

It may be due to:
e Malnutrition
e Lack of proteins
e Lack of vitamin C

e Lack of physical activities —

e Deficiency of estrogen hormone . SN
Effect of Old Age: ' SRR AN
In old age, there is decreasia secrew’n Gi~ arovy: h norm cnes and |t a SO Ieads to decreased
deposmon of minerals i in bona meinx

Q.2 Writea 101(—: oNn a.thnt‘a and its.t ’/—‘ R\ — (LHR 2016, GRW 2017)

Ans: A\RIR LA ! “ARTHRITIS
."ermmon NP1 = R
> J'I' N ) « \r Tieitis means “inflammation in joints”. It is very common in old age and in women.
Symptoms:
It is characterized by:
e Pain

e Stiffness in joints
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AN _-

Affected Joints:

The most affected joints are the weight bearing joints.

Examples:
e Hip joint
. Arr'ril?j'nint
Treatment: '_ | '_ _
The treatm ! .Of:..l.l thyitis includes
I.a 'Pain.killers
e Anti-inflammatory medicines.

Types:

There are many types of arthritis. Some are as follow:

e Osteo-arthritis
e Rheumatoid Arthritis
o Gout

1. Osteo-Arthritis:

e |t is due to degeneration in the cartilage present at joints or due to decreased lubricant

production at joints.

e In this arthritis, fusion of bones at joints may occur and joints may become totally

immovable.

2. Rheumatoid Arthritis: (DGK 2014)

It involves the inflammation of the membranes at joints.

Symptoms:
Its symptoms include:

e Fatigue )
e Low grade fever |
+ papln e\ |

o Stiffrigss -.ir-J_ij_ii;_ts'_

attacks the toe joints.
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13.4 SHORT QUESTIONS

Q.1  Define osteoporosis. (K.B) ) (GRW 2013, i 117 1035
Ans: Page no 113. _ ~5 M | .

Q.2  What are causes of osteoporosis? (K:3) | “~ (LHR 2013)
Ans: Page no 113. ! - - \ 3]

Q.3  What is ostevarthritis?-(<. E) / 1Y AHR 2016, GRW 2013, 14, 17, BWP 2015)

Ans:  Page no'114
Q.4  Write furicticn ot eSteragen. (A:3)

Ans: ' = EUNCTION OF ESTEROGEN
| R fenctioa-ut esterogen is as follow:

J | »'1%_Estiogen is deposit minerals in bones. When the reproductive cycle stops in females, not

enough esterogen is secreted.

Q.5 What is rheumatoid arthritis? (K.B) (LHR 2015, 17)
Ans:  Page no 114.
Q.6  Differentiate between osteo-arthritis and rheumatoid arthritis. (K.B) (GRW 2016)
Ans: DIFFERENTIATION

The difference between Osteo-arthritis and rheumatoid arthritis is as follows:

Osteo-Arthritis Rheumatoid Arthritis

e It is due to degeneration in the cartilage | ¢ It involves the inflammation of the

present at joints or due to decreased membranes at joints.

lubricant production at joints.
Q.7  Define arthritis its treatment and symptoms. (A.B) (LHR 2016)
Ans: Pageno 113, 114.
Q.8 What s gout? (K.B) (LHR 2015, GRW 2016)

Ans: Page no 114.

13.4 MULTIPLE CHOICE QUESTIONS

1. The inflammation of the joints is called: (K.B)

(A) Osteoporosis (B) Asthma
(C) Arthritis (D) Emphysema .

2. Disease of bones in which there is a decrease in the denS|ty of the bories-due to-lese-cf) |
calcium and phosphorus is: (U.B) e |~ _L!—|F< 4‘.'2_) 3=
(A) Osteoporosis (B Ostecartliritis, '\ ™ | (OO
(C) Rheumatoid arthritis \ o ~D)\Gout | ; -

3. Osteoporosis may be due tor (iK/8) g

(A) Lack/0ij prteins-and vitarhiri C \ ' Uj')- .l}ack'of'bhysical activities
(C) Defici Sy ¢ esTrngt nihcri nom (D) All of these

4, It inveives the n*Hamm_c-tlu.u of the membranes at joints: (K.B)
. [[A) Sstennhresis T (B) Gout
A J s (CURieumatoid arthritis (D) Osteo-arthritis
" J 5. It is one of the function of ___ to deposit minerals in bones when the reproductive cycle
stops in females: (U.B)
(A) Progesterone (B) Estrogen
(C) Oxytocin (D) Thyroxin
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MULTIPLE @HOIGE RUESTIONSN
19 NOWAN-SEELETON

13.2 TYPES OF JOINTS

1 2 3 D n .
c 10 11
13.3 MUSCLES AND MOVEMENT
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10.

REVIEW QUESTIONS o
MULTIPLE CHOICE QUESTIQ [

Find the ball-and-socket joirt. (U.3)

(a) Joint in the finger bones ' (£) Joint.of nack andskull.oones
(c) Joint at2ibcw 4 (@) Jeiricat pelvic girdle and leg bones
All these zre\the\paris of ‘axi cl skelewin-of Tlumans except: (K.B)
(a) Ribs \ (b) Sternum
)[Shollder m dr—* ' (d) Vertebral column
W e dbo“ders in which there is an accumulation of uric acid in joints: (K.B)
‘| “(a) Gout (b) Rheumatoid arthritis
(c) Osteoporosis (d) Osteo-arthritis

What is correct about tendons? (U.B)

(a) Tendons are flexible and they join muscles with bones
(b) Tendons are non-elastic and they join bones with bones
(c) Tendons are non-elastic and they join muscles with bones
(d) Tendons are flexible and they join muscles with muscles
How many bones make our skull? (K.B)

(@) 14 (b) 22

(c) 24 (d) 26

What are the main components of a bone? (K.B)

(a) Marrow, spongy bone, wax (b) Marrow, compact bone, wax

(c) Compact bone and marrow (d) Compact bone, spongy bone, marrow
What do some bones produce? (K.B)

(a) Mucous (b) Hormones

(c) Oxygen (d) Blood cells

How would you define skeletal system? (U.B)

(@) All the bones in body

(b) All the muscles and tendons

(c) All the body's organs, both soft and hard tissues

(d) All the bones in body and the tissues that connect them

Find the incorrect statement. (U.B)

(a) Bone is where 'most blood cells are made —

(b) Bone serves as a storehouse for various minerals 5N~

(c) Bone is a dry and non-living suppetting siruitira ¢ 7y s T L
(d) Bone protects and supporisithe body, ard 1is dria; 15\ ' - -
The purpose.of rib cage is to: (/\ By | -

(a) Prote; '[L {2 stomach - \ .(p}-P.GotéCt the spinal cord

(c) Protect me h purt ard | r1g~ \ (d) Provide an object to which the lungs can attach

1
6

3\45
8‘910

d 2‘
d 7\
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SHORT QUESTIONS
1. Differentiate between cartilage and bone (K.B)
Ans: DIFFERENTIAT_O_
The differences between cartllage anr‘ IL\one a| as-fallows.

e Cartilage is a2znse, clear blue-w ute ‘ |r| i .Bone 1S.the ..ardest CGi .nectlve tissue in
connectivie fissug ™~ 1 ) _-ihe body.
o Cartilage is iz:s §trongithar, bone., — " |e  Bone is stronger than cartilage.
e Thecélls ¢f ¢a rtiﬁaqe ave-cailed e Bone contains different types of cells.
cnrpherdeytes) The mature bone cells are called
A ' osteocytes.
e Hyaline Cartilage e Compact Bone
e Elastic Cartilage e Spongy Bone
e Fibrous Cartilage
2. What is the role of skeleton in support and movement? (A.B)
Ans: ROLE OF SKELETAL SYSTEM
The role of the skeletal system are:
Protection:

Skeleton provides the protection to many internal organs, for example:
e Skull protects brain
e Vertebral column protects spinal cord.
e Ribs protect most of the internal organs.

Support:
Vertebral column provides the main support to the body mass.
Movement:
In our body skeleton works very closely with the muscular system to help or move.
3. How would you differentiate between osteoporosis and arthritis? (K.B)
Ans: DIFFERENTIATION
The differences between osteoporosis and arthritis are as follows:
Osteoporosis Arthritis |
Definition
e “Osteoporosis 1s the bone disease in | ® Arthritis means “inflammation in joints”- I
adults, especially in old people. It is more It is very common i old age g \r.|l
common in old women”. —WOMeN. " N [ T | AN
_ Eifiects/Sympt o_rrh_____'_'_ b
e In osteoporosis, there is a décrirase-is ehe’] = IS characierized by pain and stiffness in
density of beses due to theloss of calciuir, | \_ijoirits ( arucularly inthe weight bearing
and phos ‘h@[’Ji_"_’;____ x | [=—T]uints e.g. hip joint, ankle joint etc.).
4. Label the bicpps and tricepsiin the uollowmg diagrams and also mention their contracted
or "°|1(60r sta ed (UB)-
M \ 3":‘

Biceps
Rclaxed

Triceps’
Contracted
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4
Ans;

UNDERSTANDING THE CONCEPT
What are the main components of the axial skeleton and the appn"mrulcr sl/e‘e.m Of
human? (K.B)
See L.Q 4 (Topic 13.1) -
Describe the types of jointsrand givesxaininies! \(K.E)
See L.Q 1 (Tonic 13.2)
What arz ligaraents aic-tendonsz-w hdt funruc,n ao they perform? (A.B)
See L.Q Z(7¢picild 2)
Explain antagorism, in ratscle action selecting biceps and triceps as example. (A.B)
520 /0] \TLL”‘ 15.3)

JW

PRACTICE DIAGRAM & LABEL

COMPACT AND SPONGY BONE

Sadnnnnnnnnniie
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SELF TEST

Time: 40 min

Q.1

1.

Q.2
()
(i)
(iii)
(iv)
v)

Q2

1EN

b.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill of

Four possible answers A, B, C and D te—vach questicn ave. giv en mark th c vsrrect
9

answer.

¢ Mar"S' ?:x'

(6x1=6)

The movement of an animél &s a whie irem dris pléce {n dnatter

(A) Coorbﬂ'.?a_ti'un

(C) Locornotinn |

(8 Repigduction
(D) Respiration

S\elargn of arthigpods:

"' |(&) Hydrostatic

| DéTine Joint. Describe its types.

(B) Exoskeleton

(C) Endoskeleton (D) Axial
Which prevent dislocation of joints?
(A) Cartilage (B) Tendons
(C) Ligaments (D) Bones

are tough bands and attach muscles to bones.
(A) Ligament (B) Tendon
(C) Origin (D) Insertion
The end of muscle attached with movable bone:
(A) Extension (B) Flexion
(C) Insertion (D) Origin
It involves the inflammation of the membranes at joints:
(A) Osteoporosis (B) Gout

(C) Rheumatoid arthritis (D) Osteo-arthritis
Give short answers to following questions.

What is difference between endoskeleton and exoskeleton?
What are difference between bones &rartllaLe _ "
What do you know about the movp .'lt of ok | omL

What arefi) 0| anrih;\!;enso: , 'x ' )

Define arthr tss Iy, trea m=r it qnd <yn|ptoms

Ar el 'rh h I"J\nng questlons in detail.

Describe different types of cartilage.

the students.

(5+4=9)

(5x2=10)
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