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gw~h gỳ © ~ZH$a dhr M_H$Vm h¡&&



IIIIII

RAJASTHAN PUBLIC SERVICE COMMISSION, AJMER

SYLLABUS
for Examination for the post of

LECTURER
(SCHOOL EDUCATION)

PAPER-I · GENERAL AWARENESS AND GENERAL STUDIES
Part-4

General Science

• Atoms and molecules, Chemical reactions and equations, Carbon and

its compounds, Force and Laws of motion, Work and energy, Tissues,

Control and coordination, Heredity and evolution, Management of

natural resources, Protection of environment, Biodiversity and

sustainable development.

For the competitive examination for the post of School Lecturer:-

1. The question paper will carry maximum 150 marks.

2. Duration of question paper will be 01 Hours 30 Minutes.

3. The question paper will carry 75 questions of multiple choices.

4. Negative marking shall be applicable in the evaluation of answers. For every

wrong answer one third of the marks prescribed for that particular question shall

be deducted.

5. Paper shall include following subjects :-

(i) History of Rajasthan and Indian History with special emphasis on Indian

National Movement

(ii) Mental Ability Test, Statistics (Secondary Level), Mathematics (Secondary

Level), Language Ability Test:- Hindi, English

(iii) Current affairs

(iv) General Science, Indian Polity, Geography of Rajasthan

(v) Educational Management, Educational Scenario in Rajasthan, Right of Children

to free and Compulsory Education Act, 2009



ivIVIV àíZ-nÌ : àW_ GK ∙ Part-V

gm_mÝ` {dkmZ [General Science]

1 na_mUw Ed§ AUw
[Atoms and Molecules] ........................................................................ 1

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 15

2 amgm`{ZH$ A{^{H«$`mE± Ed§ g_rH$aU
[Chemical Reaction and Equations] ............................................. 17

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 24

3 H$m~©Z Ed§ H$m~©{ZH$ `m¡{JH$
[Carbon and Carbonic Compounds].............................................. 27

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 36

4 ~b Ed§ J{V Ho$ {Z`_
[Force and Laws of Motion] ............................................................ 38

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 43

5 H$m`© Ed§ D$Om©
[Work and Energy] ............................................................................. 45

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 47

6 D$VH$
[Tissues] ................................................................................................. 50

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 56

7 {Z`§ÌU Ed§ g_Ýd`Z
[Control and Coordination] ............................................................. 59

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 68

8 AmZwd§{eH$s Ed§ CX²{dH$mg
[Heredity and Evolution].................................................................. 71

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 78

9 àmH¥${VH$ g§gmYZm| H$m à~§YZ
[Management of Natural Resources] ............................................ 81

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 84

10 n`m©daU H$s gwajm
[Protection of Environment] ........................................................... 85

 ~hþ{dH$ënr` àíZmoÎma ................................................................................... 94

11 O¡d {d{dYVm Ed§ gVV {dH$mg
[Biodiversity and Sustainable Development] ............................. 97

 ~hþ{dH$ënr` àíZmoÎma ................................................................................. 107

AÜ`m` Z§.       AÜ`m` H$m Zm_ ....................................................................................... n¥ð> Zå~a

AZwH«$_{UH$m

ivIVIV



505050 àíZ-nÌ : àW_ GK ∙ Part-IV

D$VH$
[Tissues]

D$VH$ (Tissues)
 H$mo{eH$mE± Omo AmH¥${V _| EH$ g_mZ hmoVr h¡, {H$gr H$m`© H$mo EH$

gmW gånÞ H$aVr h¡, do H$mo{eH$mE± g_yh _| EH$ "D$VH$' H$m {Z_m©U
H$aVr h¡Ÿ&

 eara Ho$ AÝXa Eogr H$mo{eH$mE± Omo EH$
Vah Ho$ H$m`© H$mo gånÞ H$aZo _| Xj hmoVr
h¡, gX¡d EH$ g_yh _| hmoVr h¡Ÿ& eara Ho$
AÝXa EH$ {ZpíMV H$m`© EH$ {ZpíMV
ñWmZ na H$mo{eH$mAm| Ho$ EH$ {d{eï>
g_yh Ûmam gånÞ {H$`m OmVm h¡Ÿ&
H$mo{eH$mAm| H$m `h g_yh "D$VH$'
H$hbmVm h¡Ÿ&

 D$VH$m| H$m AÜ``Z Ord {dkmZ H$s
{Og emIm Ho$ AÝVJ©V {H$`m OmVm h¡, Cgo "{hñQ>mobm°Or'
(Histology) H$hVo h¢Ÿ& Bg emIm H$s ñWmnZm BQ>br Ho$ d¡km{ZH$
_magobmo _¡ënrKr Zo H$s WrŸ& Bg emIm H$m {hñQ>mobm°Or Zm_H$aU
_m`a Zm_H$ d¡km{ZH$ Zo 1819 B©. _| {H$`mŸ&

D$VH$ Ho$ àH$ma (Types of Tissues)
 AÜ``Z H$s Ñ{ï> go D$VH$m| H$mo Xmo ^mJm| _| {d^m{OV {H$`m J`m

h¡—
(i) nmXn D$VH$ (Plant Tissues)
(ii) OÝVw D$VH$ (Animal Tissues)

nmXn D$VH (Plant Tissues)
 AÝ` ~hþH$mo{eH$s` OrdYm[a`m| H$s ^m§{V ~hþH$mo{eH$s` nm¡Ym| _|

^r g_mZ g§aMZm d g_mZ H$m`m] dmbr H$mo{eH$mE§ EH${ÌV hmoH$a
D$VH$ H$m {Z_m©U H$aVr h¢Ÿ& nmXn D$VH$ Xmo àH$ma Ho$ hmoVo h¢—
(I) {d^Á`moVH$ D$VH$ (MeristematicTissues)
(II) ñWm`r D$VH$ (Permanent Tissues)

 I. {d^Á`moVH$ D$VH$ (Meristematic Tissues)
 {d^Á`moVH$ (Meristem) eãX bo>{Q>Z ^mfm Ho$ Meristos go

{b`m J`m h¡Ÿ& J«rH$ ^mfm _| Meristos H$m VmËn`© Divisible
AWm©V {d^mOZerbVm go h¡Ÿ& Bg àH$ma H$s D$VH$ g_yh _|
H$mo{eH$m {d^mOZ hmoVm ahVm h¡ VWm Bg_| {d^mOZ H$s j_Vm
hmoVr h¡ AV… Bg bjU dmbr D$VH$m| H$mo {d^Á`moVH$ D$VH$

6
H$hVo h¢Ÿ& Z¡Jrbr (Nageli) Zo gd©àW_ {d^Á`moVH$ eãX H$m
à`moJ {H$`m WmŸ&
{d^Á`moVH$s D$VH$m| Ho$ _w»` bjU—
(i) Bg àH$ma H$s D$VH$ nmXnm| Ho$ dYu joÌm| _| nmB© OmVr h¡

VWm gX¡d gOrd àH¥${V H$s hmoVr h¡Ÿ&
(ii) BZ na g¡ë ỳbmoO H$s nVbr [^{Îm, AmH$ma _| N>moQ>r VWm

g_ì`mgr (Isodiametric)  hmoVr h¡Ÿ&
(iii) H$mo{eH$mAm| _| OrdÐì` àMwa _mÌm _| a§gYm{Z`m±

(Vacuoles) AZwnpñWV `m N>moQ>r hmoVr h¢Ÿ&
(iv) BZ_| Ho$ÝÐ ~‹S>m, ñnï> VWm Ho$ÝÐ _| pñWV hmoVm h¡Ÿ& AÝV:àÐì`r

Om{bH$m, _mBQ>moH$m°pÊS>́̀ m H$s AmÝV[aH$ g§aMZm |̀ gw{dH${gV
Zht hmoVrŸ&

(v) BZ_| bdH$, àmŠbdH$ (Proplastids) AdñWm _| hmoVo
h¢Ÿ&

(vi) H$mo{eH$m |̀ CnmnM`r (Metabolically) ê$n go A{YH$
g{H«$` hmoVr h¢Ÿ&

(vii) H$mo{eH$mAm| Ho$ ~rM AÝVaH$mo{eH$s` ñWmZ (Intercellular
space) Zht hmoVo h¢ VWm H$mo{eH$m`| gKZ ê$n go ì`dpñWV
hmoVr h¢Ÿ&

 {d^Á`moVH$ Ho$ àH$ma (Type of Meristems)—{d^Á`moVH$
H$mo d¥{Õ, {d^mOZ Ho$ Vb, {dH$mg, pñW{V d H$m`© AmYma na
{ZåZ àH$mam| _| dJuH¥$V H$a gH$Vo h¢Ÿ&
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 1. d¥{Õ na AmYm[aV {d^Á`mo{VH$ (Meristems based on
Growth)—_yb VWm VZo Ho$ erf© ^mJm| na {d^Á`mo{VH$
H$mo{eH$mAm| H$m Eogm g_yh Omo nmXn Ho$ {H$gr d¥{Õ H$aVo hþE ^mJ
H$s àmapå^H$ AdñWm H$mo Xem©Vm h¡Ÿ& Bgo àmpŠd^Á`moVH$
(Prometistem = Primordial Meristem) H$hVo h¢Ÿ&
àmpŠd^Á`moVH$ go gd©àW_ àmW{_H$ D$VH$ (Permanent
Tissue) H$m n[adY©Z hmoVm h¡Ÿ&

 2. {d^mOZ Ho$ Vb na AmYm[aV {d^Á`moVH$ (Meristems
based on Plane of Division)—Bg AmYma na BÝh| {ZåZ
àH$ma go dJuH¥$V {H$`m J`m h¡—
(i) ñWyb {d^Á`moVH$ (Mass Meristem)—Bg àH$ma

H$s {d^Á`moVH$ H$mo{eH$mE± g^r Vbm| `m {XemAm| _| {d^m{OV
hmoVr h¢, Bggo A{Z`{_V AmH$ma H$s g§aMZmAm| H$m {Z_m©U
hmoVm h¡,ŸO¡go ^y«Unmof (Endosperm)Ÿ&

(ii) n{Å>H$m {d^Á`moVH$ (Plate Meristem)—H$mo{eH$mAm|
_| AnZV Vb (Anticlinal Plane) _| {d^mOZ hmoZo go
H$mo{eH$mE± EH$ n{Å>H$m O¡gm ê$n ~Zm boVr h¡, O¡go nÎmr H$s
H$mo{eH$mE±

(iii) nÅ>r {d^Á`moVH$ (Rib Meristem)—BZ H$mo{eH$mAm|
_| CZHo$ AZwX¡¿`© Aj (Longitudinal axis) Ho$ g_H$moU
`m AnZV {d^mOZ hmoZo go ~ZZo dmbr H$mo{eH$mE± AZwX©¿`©
Aj na n{Å>̀ m| Ho$ ê$n _| ì`dpñWV hmoVr h¡, O¡go—dëHw$Q>
(Cortex), _ÁOm (Pith)Ÿ&

 3. {dH$mg na AmYm[aV {d^Á`moVH$ (Meristem based on
Development)—àmpŠd^Á`moVH$ go n[adY©Z hmoZo na àmW{_H$
d {ÛVr`H$ {d^Á`moVH$ ~ZVr h¡—
(i) àmW{_H$ {d^Á`moVH$ (Primary Meristem)— Bg

àH$ma H$s {d^Á`moVH$ _w»` ê$n go VZm|, O‹S>m| d Cnm§Jm|
(Appendages) Ho$ {eImJ« na pñWV hmoVr h¡Ÿ& BZH$m
{Z_m©U àmpŠd^Á`moVH$ (Promeristem) go hmoVm h¡Ÿ&
H$mo{eH$mAm| _| {d^Á`moVH$s bjU ahVm h¡ VWm ~ma-~ma
{d^m{OV hmoVr ahVr h¡ n[anŠd hmoZo na ñWm`r D$VH$ H$m
{Z_m©U H$aVr h¡Ÿ&

(ii) {ÛVr`H$ {d^Á`moVH$ (Secondary Meristem)—
àmW{_H$ {d^Á`moVH$ go BZH$m {Z_m©U hmoVm h¡Ÿ& `h D$VH$
Amdí`H$Vm n‹S>Zo na nwZ… {d^mOZ `mo½` hmo OmVr h¡, O¡go
O‹S> H$s EYm (Cambium), VZo _| AÝVamnybr` EYm
(Interfasicular cambium) VWm H$m°H©$ EYm (Cork
cambium)Ÿ& `h D$VH$ {d^m{OV hmoH$a {\$a {ÛVr`H$
ñWm`r D$VH$ ~ZmVr h¡Ÿ&

 4. ñWmZ na AmYm[aV {d^Á`moVH$ (Meristem based on
Position)— nm¡Yo _| {OZ ñWmZm| na {d^Á`moVH$ D$VH$ CnpñWV
ahVr h¡, Bg AmYma na {d^Á`moVH$ H$mo VrZ lo{U`m| _| {d^ŠV

{H$`m J`m h¡—
(i) erf©ñW {d^Á`moVH$ (Apical Meristem)— Bg

àH$ma H$s {d^Á`moVH$ _yb VWm VZo Ho$ VWm n{Îm`m| Ho$
{eImJ« na pñWV hmoVr h¡Ÿ& BZ D$VH$m| _| {ZaÝVa {d^mOZ
hmoVo ahZo go nm¡Ym| H$r àmW{_H$ d¥{Õ (Primary growth)
AWm©V O‹S> d VZo H$s bå~mB© _| d¥{Õ (Growth in length)
hmoVr h¡, Bg àH$ma `o D$VH$ O‹S> VWm VZo Ho$ {eImJ« na
d¥{Õ {~ÝXw (Growth point) H$m {Z_m©U H$aVr h¢Ÿ& erf©ñW
{d^Á`moVH$ Ho$ AÝVJ©V àmpŠd^Á`moVH$ VWm àmW{_H$
{d^Á`moVH$ XmoZm| hr AmVo h¢Ÿ&

(ii) nmíd© {d^Á`moVH$ (Lateral Meristem)— O‹S>m| d
VZm| H$s nmíd© {XemAm| _| CnpñWV {d^Á`moVH$ D$VH$ H$mo
nmíd© {d^Á`moVH$ H$hVo h¢Ÿ& BZ H$mo{eH$mAm| H$m {d^mOZ
Aar` (Radial) {Xem _| hmoZo go nm¡Yo H$s {ÛVr`H$ d¥{Õ
hmoVr h¡Ÿ& `h àmW{_H$ VWm {ÛVr`H$ XmoZm| àH$ma H$s hmoVr
h¡Ÿ&

(iii) AÝV{d©ï> {d^Á`moVH$ (Intercalary Meristem)—
àamoh H$s d¥{Õ Ho$ g_` ñWm`r D$VH$ Ho$ ~rM-~rM _| Hw$N>
{d^Á`moVH$s D$VH$ ~Mr ah OmVr h¡, Bgo AÝV{d©ï>
{d^Á`moVH$ H$hVo h¢Ÿ& O¡go Kmg d BŠdr{gQ>_ _| nd©
(Internode) Ho$ D$nar ^mJ na, nw{XZo (Mentha) _|
nd©gpÝY (Node) Ho$ ZrMoŸ&

II.  ñWm`r D$VH$ (Permanent Tissues)

 {d^Á`moVH$s D$VH$m| Ho$ {d^mOZ go ~Zr H$mo{eH$m`| ñWm`r D$VH$
_| ~Xb OmVr h¢ Am¡a Bgr Ho$ gmW BZH$s {d^mOZ j_Vm ^r Zï>
hmo OmVr h¡Ÿ& BZ D$VH$m| H$s H$mo{eH$m`| nVbr `m _moQ>r {^{Îm
dmbr, _¥V `m Or{dV hmoVr h¢Ÿ&

 àmW{_H$ {d^Á`mo{VH$s go àmW{_H$ ñWm`r D$VH$ VWm {ÛVr`H$
{d^Á`moVH$s go {ÛVr`H$ ñWm`r D$VH$ H$m {Z_m©U hmoVm h¡Ÿ&
ñWm`r D$VH$ VrZ àH$ma H$s hmoVr h¡—
(I) gmYmaU D$VH$ (Simple tissue)
(II) O{Q>b D$VH$ (Complex tissue)
(III) {d{eï> D$VH$ (Special tissue)

(I) gmYmaU D$VH$ (Simple Tissue)—`h D$VH$ EH$ hr àH$ma
H$s H$mo{eH$mAm| go ~Zr hmoVr h¢ AV… `h g_m§J (Homogenous)
g_yh Ho$ ê$n _| hmoVo h¢Ÿ& `h D$VH$ VrZ àH$ma H$s hmoVr h¢—
(i) _¥XyVH$ (Parenchyma),
(ii) ñWybH$moU D$VH$ (Collenchyma)
(iii) Ñ‹T> D$VH$ (Sclernchyma)

(i) _¥XyVH$ (Parenchyma)—H$mo{eH$mE± Or{dV d nVbr {^{Îm
dmbr hmoVr h¢Ÿ& H$mo{eH$m {^{Îm goë ẁbmoO, ho_rgoë ẁbmoO AWdm
nopŠQ>Zr nXmWm] H$s ~Zr hmoVr h¢Ÿ&
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 H$mo{eH$mE± àm`… g_ì`mgr hmoVr h¢Ÿ& AÝVamH$mo{eH$ AdH$me
H$_ AWdm AZwnpñWV nm`o OmVo h¢Ÿ& H$mo{eH$mE± CnmnM`r ê$n go
g{H«$` nmB© OmVr h¢ Omo Oê$aV n‹S>Zo na {d^mOZ `mo½` hmo OmVr
h¢Ÿ&

 _¥XwVH$ ~rOm| Ho$ ^y«Unmof, JyXoXma \$bm| Ho$ _m§gb ^mJ VWm
nU©_Ü`moVH$ _| g§dhZ D$VH$m| Ho$ Ad`d Ho$ ê$n _| dëHw$Q>,
_ÁOm d apí_ _| nm`m OmVm h¡Ÿ&

(ii) ñWybH$moU D$VH$ (Collenchyma)—H$mo{eH$m`| Or{dV d
nVbr {^{Îm H$s hmoVr h¢Ÿ& H$mo{eH$m`| d¥{Õerb VWm BZ_| ^r
{d^mOZ H$s j_Vm ~Zr ahVr h¡Ÿ& _¥XyVH$ H$s VwbZm _| bå~r,
{gao Jmob `m ZwH$sbo VWm AmH$ma _| Jmob `m ~hþ^wOr`
(Polygonal) hmoVr h¢Ÿ&

 AÝVamH$mo{eH$s` ñWmZ àm`… AZwnpñWV Am¡a BZ ñWmZm| na
H$mo{eH$mAm| Ho$ H$moZm| na H$mo{eH$m {^{Îm Ho$ D$na nopŠQ>Z `wŠV
goë`wbmoO H$m O_md hmoZo go H$mo{eH$m {^{Îm H$moZm| na _moQ>r d Ñ‹T>
hmoVr h¡Ÿ& H$^r-H$^r BZ_| ŠbmoamoßbmñQ> CnpñWV ahVo h¢ V~ Bgo
h[aV D$VH$ H$hVo h¢Ÿ&

 emH$s` {Û~rOnÌr nmXnm| H$s ~møËdMm Ho$ ZrMo AYñËdMm
(Hypodermis) Ho$ ê$n _| pñWV ahVo h¢Ÿ& EH$ ~rOnÌr _| àm`…
AZwnpñWV hmoVo h¢Ÿ&

(iii) Ñ‹T> D$VH$ (Sclernchyma)—H$mo{eH$m |̀ _¥V hmoVr h¢Ÿ& H$mo{eH$m
{^{Îm {b{½ZZ `wŠV (Liginfied) hmoVr h¡Ÿ& {^{Îm`m| na {b{½ZZ
Ho$ {d{^ÝZ ñWybZ VWm gmYmaU JV© hmoVo h¢Ÿ&

(II) O{Q>b D$VH$ (Complex Tissue)—BZ_| go EH$ go A{YH$
àH$ma H$s H$mo{eH$m`| hmoVr h¢ AWm©V² BZH$s àH¥${V {df_m§Jr
(Heterogenous) hmoVr h¡ VWm g^r H$mo{eH$m`| {_bH$a EH$
BH$mB© H$s Vah H$m`© H$aVr h¢Ÿ& `h _w»`V… Xmo àH$ma H$s hmoVr h¢
—(A) OmBb_ (B) âbmò _Ÿ&

(A) Xmé `m OmBb_ `m H$mð> (Xylem or Wood)—OmBb_
H$m Zm_ Z¡Jobr (Nageli, 1858) Zo {X`mŸ& `h Ob H$s g§dhZ
D$VH$ (Water Conducting Tissue) h¡Ÿ& BgH$m H$m`© O‹S>m|
Ûmam Ademo{fV Ob VWm I{ZO bdUm| H$mo nm¡Yo Ho$ {d{^ÝZ
^mJm| VH$ nhþ±MmZm h¡Ÿ& H$mð> H$mo hoŚ>mo_ (Hadrome) ^r H$hVo
h¢Ÿ&

 {dH$mg Ho$ AmYma na OmBb_ H$mo àmW{_H$ OmBb_ (Primary
xylem) VWm {ÛVr`H$ OmBb_ (Secondary xylem) _|
{d^ŠV {H$`m J`m h¡Ÿ& `Ú{n XmoZm| hr àH$ma Ho$ OmBb_ H$m
g§JR>Z EH$ hr àH$ma H$m hmoVm h¡Ÿ&

 gd©àW_ àmW{_H$ d¥{Õ Ho$ g_` àmH²$EYm go CËnÝZ OmBb_ H$mo
àmW{_H$ OmBb_ H$hVo h¢Ÿ& BgH$m {Z_m©U bå~mB© H$s d¥{Õ Ho$
g_` hmoVm h¡Ÿ&

 {ÛVr`H$ OmBb_ H$m {Z_m©U EYm (Cambium) go hmoVm h¡ VWm

nm¡Ym| _| _moQ>mB© _| d¥{Õ Ho$ g_` ~ZVm h¡Ÿ& OmBb_ Ho$ {Z_m©U _|
g~go nhbo ~ZZo dmbm OmBb_ Am{X Xmé (Protoxylem)
hmoVm  h¡Ÿ&

(B) âbmoE_ `m ~mñQ> (Pholem )—âbmoE_ Zm_ ZJobr Zo {X`mŸ&
âbmoE_ ^r OmBb_ Ho$ g_mZ AÝ` àH$ma H$s g§dhZ D$VH$ hmoVr
h¡ Omo H$m~©{ZH$ nXmW© Ho$ g§dhZ Ho$ {b`o CÎmaXm`r h¡Ÿ&

 âbmoE_ _| Mma àH$ma Ho$ VÎd nm ò OmVo h¢—(a) MmbZr VÎd
(Sieve element), (b) ghH$mo{eH$m (Companion cell),
(c) âbmoE_ _¥XyVH$ (Phloem parenchyma), (d) âbmoE_
VÝVwŸ(Phloem fibres).

III. {d{eï> D$VH$ (Special Tissue)—H$mo{eH$mE± Omo òmdU H$m
H$m`© H$aVr h¢ CÝh| {d{eï> `m òmdU D$VH$ H$hVo h¢& nmXnm| _|
VrZ àH$ma H$s  {d{eï> D$VH$ nmB© OmVr h¢—
(1) òmdr H$mo{eH$mE± (Secretory Cells)—do H$mo{eH$mE±

{OZH$m òmdU nmXnm| Ho$ ~mha {ZH$bVm ahVm h¡, CËgOu
H$mo{eH$mE± H$hbmVr h¡§Ÿ& CXmhaU- {~ÀNy>~yQ>r Ho$ X§{eb
amo_, amb AWdm Vob Z{bH$mAm| H$s H$mo{eH$mE±Ÿ&

(2) J«pÝWb D$VH$ (Glandular Tissue)—H$mo{eH$mAm| H$m
g§J{R>V g_yh Omo òmdU H$m H$m`© H$ao, J«pÝW (Gland)
H$hbmVr h¢Ÿ& ò Xmo àH$ma H$s hmoVr h¢—(a) ~mø J«pÝW`m±
(b) Am§V[aH$ J«pÝW`m±Ÿ&

(3) a~‹S>jrar D$VH$ (Laticiferous Tissue)—`h D$VH$
AË`ÝV bå~r, nVbr, {^{Îm`wŠV, em{IV Z{bH$mAm| H$m
~Zm hmoVm h¡Ÿ& BZHo$ A§Xa XyY O¡gm nXmW© ^am hmoVm h¡Ÿ&
Z{bH$mE± g§H$moer` (Coenocytic) àH$ma H$s hmoVr h¡Ÿ&
a~‹S>jrar D$VH$ _¥XyVH$ Ho$ ~rM A{Z`{_V ê$n _| \¡$br
hmoVr h¡Ÿ& `h D$VH$ Xmo àH$ma H$s hmoVr h¡—
(a) a~‹S>jrar dm{hH$mE±—a~‹S>jrar H$mo{eH$mAm| Ho$ nañna

{_bZo d CZHo$ ~rM H$s Xrdma Kwb OmZo go Omb Ho$
g_mZ aMZm ~Z OmVr h¡Ÿ& O¡go—A\$s_, nnrVm,
Ho$bm VWm a~‹S>Ÿ&

(b) a~‹S>jrar H$mo{eH$mE±—`o Aem{IV AWdm em{IV
naÝVw EH$-Xygao go n¥WH²$ ñdV§Ì H$mo{eH$mE± nmB© OmVr
h¢Ÿ& O¡go—H$Zoa, AmH$‹S>m, ~aJX Am{XŸ&

H$
oÝX

«H$

(a): a~‹S>jrar dm{hH$mE± (b): a~‹S>jrar H$mo{eH$mE±



5353gm_mÝ` {dkmZ 53GK ∙ Part-IV

nmXn D$VH$ V§Ì (Plant Tissue System)
 CÀM loUr Ho$ nm¡Ym| _| {H$gr {deof

H$m`© H$mo H$aZo Ho$ {bE H$B© D$VH$ EH$
BH$mB© Ho$ ê$n _| H$m`© H$aVo h¢Ÿ& BZ
D$VH$m| H$m CX²J_ ^r g_mZ hmoVm h¡Ÿ&
Eogo D$VH$ EH$ V§Ì H$m {Z_m©U H$aVo h¢
{Ogo D$VH$ V§Ì (Tissue system)
H$hVo h¢Ÿ& gmŠg (Sachs, 1875)
Ho$ AZwgma nm¡Ym| _| VrZ àH$ma Ho$ D$VH$
V§Ì nmE OmVo h¢—

1. A{YM_© D$VH$ V§Ì (Epidermal Tissue System)—`h
D$VH$ V§Ì _¥XyVH$s H$mo{eH$mAm| go ~ZVm h¡ Omo A{YM_© AWdm
~mø ËdMm (Epidermis) H$m {Z_m©U H$aVr h¢Ÿ&

 `h Hw$N> ñWmZm| O¡go a§Y« (Stomata) Am{X H$mo N>mo‹S>H$a nm¡Yo Ho$
g^r ^mJm| VZm, O‹S>, nËVr, \$b Am¡a \y$b H$mo EH$ gVV² ñVa
(Continuous layer) Ho$ ê$n _| T>Ho$ ahVr h¢Ÿ&

 BgH$s CËn{Îm ËdMmOZ (Dermatogen) go hmoVr h¡Ÿ& ~mø
ËdMm àm`… EH$ñVar` hmoVr h¡, naÝVw Hw$N> nm¡Ym| O¡go ~aJX,
H$Zoa, a~a H$s n{Îm`m| _| `h ~hþñVar` (Multicellular) hmo
OmVr h¢ ~mø ËdMm H$s H$mo{eH$m`| Q>mBbg H$s Vah EH$-Xygao go
Ow‹S>H$a EH$ gVV naV H$m {Z_m©U H$aVr h¢Ÿ& BZHo$ ~rM _|
AÝVamH$mo{eH$s AdH$me (Intercelular spaces) Zht nmE
OmVoŸ&

 H$mo{eH$mAm| _| EH$ ~‹S>r [apŠVH$m Ho$ Mmam| Amoa OrdÐì` H$s EH$
nVbr naV {dÚ_mZ hmoVr h¡Ÿ& H$mo{eH$m {^{Îm g¡ë ỳbmog H$s ~Zr
hþB© VWm bMrbr hmoVr h¡Ÿ&

 BZ_| àm`… h[aVbdH$ Zht nmE OmVo {H$ÝVw N>moQ>o dU©H$hrZ bdH$
(Leucoplast) nmE OmVo h¢Ÿ& Hw$N> nm¡Ym| (Obr` nm¡Yo, \$Z©
BË`m{X) H$s A{YM_© H$mo{eH$mAm| Ed§ a§Y« H$s Ûma H$mo{eH$mAm|
(Guard cells) _| h[aVbdH$ CnpñWV hmoVo h¢Ÿ&

 H$^r-H$^r íboî_m (Mucilage) ao{OZ, Q>o{ZZ, I{ZO bdUm|
Ho$ ado (Crystals) ^r BZ H$mo{eH$mAm| _| nmE OmVo h¢Ÿ&

2. ^aU D$VH$ V§Ì (Fundamental or Ground Tissue
System)—~mø ËdMm d g§dhZ D$VH$m| H$mo N>mo‹S>H$a nmXn
eara H$m _w»` ^mJ ^aU D$VH$ go ~Zm hmoVm h¡Ÿ&

 Bg D$VH$ H$m A{YH$Va ^mJ dëHw$Q>OZ (Periblem) go VWm
Hw$N> ^mJ a§J^OZ (Plerome) go ~ZVm h¡Ÿ& Bg V§Ì _| _¥XyVH$
gdm©{YH$ _mÌm _| hmoVm h¡Ÿ&

 ñWybH$moUmoVH$ d Ñ‹T>moVH$ ^r Hw$N> _mÌm _| nmE OmVo h¢Ÿ& n{Îm`m|
_| _Ü`moVH$ (Mesophyl) H$s H$mo{eH$m |̀ ^aU D$VH$ VÝÌ
~ZmVr h¢Ÿ& VZm| d O‹S>m|  _| `h VrZ à_wI joÌm| _| {d ô{XV hmoVm
h¡—(i) dëHw$Q> (ii) n[aa§̂  (iii) _ÁOm Ed§ _ÁOm apí_`m±Ÿ&

3. g§dhZ D$VH$ V§Ì (Vascular Tissue System)—`h
nmofdmh AWdm âbmoE_ (Phloem) VWm Xmê$ AWdm OmBb_
(Xylem) XmoZm| go hr {_bH$a ~ZVm h¡Ÿ& Bg V§Ì H$s CËn{Îm
a§̂ OZ Ho$ Ûmam hmoVr h¡Ÿ& âbmoE_ Ed§ OmBb_ {_bH$a g§dhZ nyb
(Vascular bundle) ~ZmVo h¢Ÿ& EH$ {Û~rOnÌr ñV§̂  Ho$ nyU©
{dH${gV g§dhZnyb _| VrZ ^mJ hmoVo h¢—(i) OmBb_ (ii)
âbmoE_ (iii) EYm

OÝVw D$VH  (Animal Tissues)
 àmUr-eara _| _w»` ê$n go {ZåZ{b{IV Mma àH$ma Ho$ D$VH$

nm`o OmVo h¢—
 1. CnH$bm D$VH$  2. `moOr D$VH$
 3. noer D$VH$  4. V§{ÌH$m D$VH$

 1. CnH$bm D$VH$ (Epithelial Tissue)
 CnH$bm D$VH$ AWdm CnH$bm (Epithelium) eara `m {H$gr

A§J H$s ~mø gVh H$mo Amd[aV H$aVr h¡, AWdm Z{bH$mAm| `m
Jw{hH$mAm| H$s ^rVar gVh Ho$ AñVa H$m {Z_m©U H$aVr h¡Ÿ&
Bg{b E Bgo AmdaH$  D$VH$ (Covering Tissue) ^r H$hVo
h¢Ÿ&

 Bg D$VH$ H$s H$mo{eH$mE± nañna Jhao gånH©$ _| ahVr h¢Ÿ& `o
H$mo{eH$mE± EH$ AË §̀V nVbr íbofr AmYma H$bm (Gelatinous
Basement Membrance) na pñWV hmoVr h¢Ÿ&

 {ZH$Q>dVu CnH$bm H$mo{eH$mAm| H$s H$bmAm| na S>oñ_mogmoåg
(Desmosomes) Ed§ AÝVamH$mo{eH$ goVw (Interecellular
bridges) O¡gr {d{eï> aMZmE± nmB© OmVr h¢ {OZHo$ Ûmam `o
H$mo{eH$mE± nañna Ñ‹T>Vmnyd©H$ Ow‹S>r ahVr h¡ BZ H$mo{eH$mAm| H$s
ñdVÝÌ gVh {MH$Zr hmo gH$Vr h¡, AWdm BZ na nú_m{^H$mE±
(Cilia), Ñ‹T>nú_m^ (Stereocilia) `m gyú_m §H w $a
(Microvilli) O¡gr aMZmE± nmB© Om gH$Vr h¢Ÿ&

 nú_m{^H$mE± Ord-Ðì` Ho$ J{Verb àdY© hmoVr h¢ {OgHo$ àË`oH$
AmYma na EH$ gyú_ H${UH$m CnpñWV hmoVr h¡Ÿ&
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 ídgZm§Jm| Ed§ OZZ Z{bH$mAm| H$s ^rVar gVh na CnpñWV
CnH$bm H$mo{eH$mAm| na nú_m{^H$mE± hmoVr h¢, {OZH$s J{V`m| go
H$mo{eH$m H$s gVh na íboî_m (Mucus) Ed§ AÝ` nXmWm] H$s
J{V _| ghm`Vm {_bVr h¡Ÿ&

 Ñ‹T>nú_m^ bå~r, J{VhrZ nú_m{^H$mE± hmoVr h¢ {OZHo$ AmYma
Mm¡‹S>o hmoVo h¢ VWm {ga H$s Amoa `o aMZmE± Yrao-Yrao nVbr hmoH$a
Va§{JV VÝVw (Wavy Filament) H$m ê$n YmaU H$a boVr h¡Ÿ&
BZ aMZmAm| Ho$ AmYmam| na gyú_ H${UH$mE± AZwnpñWV hmoVr h¡Ÿ&

 Za-OZZ-Z{bH$mAm| Ho$ Hw$N> ^mJm| H$s ^rVar gVh na Ñ‹T>nú_m^
CnpñWV hmoVo h¡Ÿ&

 gyú_m§Hw$a AË`§V nVbo Ed§ N>moQ>o Ord-Ðì`r àdY© hmoVo h¢Ÿ& Ohm±
CnH$bm H$mo{eH$mAm| Ho$ _w»` H$m`© AdemofU Ed§ òdU hmoVo h¢,
CZ joÌm| _| H$mo{eH$mAm| H$s ñdV§Ì gVh na gyú_m§Hw$a àm`:
CnpñWV hmoVo h¢ O¡go Am§Ì Ed§ d¥ŠH$ Z{bH$mAm| H$s ^rVar
gVh|Ÿ&

nú_m{^H$mE± Ñ‹T>nú_m^ gwú_m§H$wa

{MÌ… CnH$bm H$mo{eH$mAm| H$s ñdV§Ì

gVhm| na nm`r OmZo dmbr {d{eï g§aMZmE±

 CnH$bm D$VH$ H$mo CnpñWV H$mo{eH$m-ñVam| H$s g§»`m Ho$ AmYma
na Xmo àH$mam| _| dJuH¥$V {H$`m OmVm h¡—gab H$bm Ed§ ñV[aV
CnH$bmŸ& gab CnH$bm D$VH$ _| H$mo{eH$mAm| H$m EH$ hr ñVa
hmoVm h¡ VWm `o g^r H$mo{eH$mE± AmYma H$bm Ho$ gånH©$ _| ahVr
h¢Ÿ& O~{H$ ñV[aV CnH$bm _| H$B© H$mo{eH$m ñVa hmoVo h¢ VWm
Ho$db g~go ^rVa dmbo ñVa H$s H$mo{eH$mE± hr AmYma H$bm Ho$
gånH©$ _| ahVr h¡Ÿ&

 àË`oH$ àH$ma H$s CnH$bm H$mo {\$a CnpñWV H$mo{eH$mAm| H$s
AmH¥${V Ho$ AmYma na VrZ àH$mam| _| dJuH¥$V H$aVo h¢—eëH$s
(Squamous), KZmH$ma (Cuboidal) Ed§ ñVå^mH$ma
(Columnar)&

 2. `moOr D$VH$ (Connective Tissue)
 `moOr D$VH$ {d{^Þ D$VH$m| H$mo nañna Omo‹S>Zo _|, A§Jm| H$m

Ambå~Z (Support) àXmZ H$aZo _| VWm {d{^Þ D$VH$m| Ed§
A§Jm| Ho$ ~rM [aŠV ñWmZm| H$mo ^aZo _| à`wŠV hmoVm h¡Ÿ&

 BgHo$ A{V[aŠV `h amoJ Ed§ H$sQ>mUwAm| Ho$ {déÕ eara H$mo
gwa{jV aIZo _| ^r ghm`H$ hmoVm h¡Ÿ& `h D$VH$ ^«yU Ho$ _Ü`OZ
ñVa (Mesoderm) go n[ad{V©V hmoVm h¡Ÿ& Bg_| H$mo{eH$mE± Xya-

Xya hmoVr h¡ VWm CZHo$ ~rM ^mar n[a_mU _| AmYmÌr (Matrix)
Zm_H$ AÝVamH$mo{eH$ nXmW© nm`m OmVm h¡Ÿ&

 AmYmÌr H$s àH¥${V Ho$ AmYma na `moOr D$VH$ H$mo VrZ àH$mam|
_| dJuH¥$V H$aVo h¢—
(A) dmñV{dH$ `moOr D$VH$ (Connective Tissue Proper),
(B) Ambå~r `moOr D$VH$ (Supportive connective
tissue) Ed§ (C) Vab `moOr D$VH$ (Fluid connective
tissue)Ÿ&

 dmñV{dH$ `moOr D$VH$ _| AmYmÌr H$_ Ñ‹T> hmoVr h¡, O~{H$
Ambå~r `moOr D$VH$ _| `h A{YH$ Ñ‹T> hmoVr h¡Ÿ& Vab `moOr
D$VH$ _| AmYmÌr Ðd ê$n _| hmoVr h¡Ÿ&

 3. noer D$VH$ (Muscular Tissue)
 noer D$VH$ _| H$mo{eH$mE± bå~r hmoVr h¡Ÿ& Bg{bE BÝh| VÝVw ^r

H$hm OmVm h¡Ÿ& Bg D$VH$ _| AÝVamH$mo{eH$ nXmW©
(Intercellular substance) ~hþV H$_ hmoVm h¡Ÿ&

 noer D$VH$ H$m _w»` bjU g§Hw$MZerbVm (Contractility)
hmoVm h¡Ÿ& Bgr{bE àmUr _| {d{^Þ àH$ma H$s J{V`m| Ho$ {bE
no{e`m± hr CÎmaXm`r hmoVr h¡Ÿ& H$eoé{H$`m| _| VrZ àH$ma H$s
no{e`m± nmB© OmVr h¢—

(a) ao{IV no{e`m± AWdm H§$H$mbr no{e`m± (Striped or
Striated Muscles or Skeleton Muscles)—àË`oH$
ao{IV noer H$mo{eH$m EH$ ~hþHo$ÝÐH$s ~obZmH$ma hmoVr h¡ {OgH$s
H$mo{eH$m-H$bm H$m gmH$m}bo_m (Sarcrolemma) Ed§ H$mo{eH$m-
Ðì` H$mo noer-Ðì` (Sarcroplasm) H$hVo h¢Ÿ& noer Ðì` _|
AZoH$ AË`§V gyú_ noerVÝVwH$ (Myofibrils) EH$ Xygao Ho$
g_mZmÝVa pñWV hmoVo h¢Ÿ& àË òH$ noer VÝVwH$ _| EH$mÝVa H$_ go
ì`dpñWV Jhar Ed§ hëH$s n[Å>̀ m± hmoVr h¡Ÿ&

 {d{^Þ noer VÝVwAm| H$s Jhar Ed§ hëH$s n[Å>̀ m| Ho$ g_nmV
(Coincidence) Ho$ H$maU hr H§$H$mbr no{e`m| Ho$ VÝVw ao{IV
{XImB© XoVo h¡Ÿ& Jhar n[Å>̀ m± H$mo "E' n[Å>̀ m± ^r H$hVo h¡ VWm
àË`oH$ "E' nÅ>r H$m _Ü` ^mJ AnojmH¥$V hëH$m hmoVm h¡Ÿ& Bgo
"EM' joÌ H$hVo h¢Ÿ& Bgr àH$ma hëH$s n[Å>̀ m| H$mo "AmB©' n[Å>̀ m±
H$hVo h¢ VWm àË`oH$ "AmB©' nÅ>r Ho$ _Ü` ^mJ _| EH$ Jhar "OoS>'
aoIm nmB© OmVr h¡Ÿ&

 Xmo {ZH$Q>dVu "OoS>' aoImAm| Ho$ ~rM dmbo ^mJ H$mo gmH$m}{_Aa
(Sarcomere) H$hVo h¢Ÿ& Bg àH$ma àË òH$ noerVÝVwH$ _| AZoH$,
gmH$m}{_Ag© hmoVo h¡ Omo EH$ aoIr` H«$_ _| ì`dpñWV ahVo h¢Ÿ& àË`oH$
gmH$m}{_Aa _| _m`mo{gZ (Myosin) Ed§ EpŠQ>Z (Actin) Zm_H$
àmoQ>rÝg Ûmam {Z{_©V Xmo àH$ma Ho$ gyÌm| (filaments) H$s {d{eï>
ì`dñWm hmoVr h¡Ÿ&

 àË`oH$ ao{IV noer VÝVw `moOr D$VH$ Ho$ EH$ AmdaU Ûmam Amd[aV
ahVm h¡Ÿ& Bg AmdaU H$mo EÊS>mo_mB{g`_ (Endomysium)
H$hVo h¢Ÿ& {\$a AZoH$ noer VÝVw gpå_{bV hmoH$a nybm| H$m {Z_m©U
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H$aVo h¢Ÿ& àË`oH$ nyb no[a_mB{g`_ (Perimysium) Zm_H$ ̀ moOr-
D$VH$-AmdaU Ûmam Amd[aV ahVm h¡Ÿ& g^r nybm| H$mo EH${ÌV H$a
Enr_mB{g`_ (Epimysium) Zm_H$ ̀ moOr-D$VH$-AmdaU Ûmam
Amd[aV H$a {X`m OmVm h¡Ÿ&

H$oÝÐH$

(A) (~) (g)

Jhar n[Å`m± hëH$s n[Å`m±

gmH$m©obo_m
"AmB©' nÅr

"OoS>' nÅr

"EM>' joÌ
"E>' nÅr

gmH$m©o{_Aa

noer Ðì`

noer VÝVwH$

{MÌ… ao{IV noer H$s g§aMZm
(A) EH$ nyU© ao{IV g§aMZm

(~) EH$ noer VÝVw H$m AZwX¡Ü`© H$mQ>
(g) EH$ noerVÝVwH$ _| gmH$m©o{_`g© H$s ì`dñWm Ed§ g§aMZm

 ao{IV no{e`m| H$m g§Hw$MZ Vrd« hmoVm h¡, naÝVw `h g§Hw$MZ àmUr
H$s BÀN>m Ûmam {Z`pÝÌV hmoVm h¡Ÿ& Bgr{bE BZ no{e`m| H$mo EopÀN>H$
no{e`m±  (Voluntary) H$hVo h¢Ÿ&

(b) Aao{IV (Unstriped or Unstriated)—no{e`m± AWdm
{MH$Zr no{e`m± (Smooth) —BZ no{e`m| H$s H$mo{eH$mE± EH$-
Ho$ÝÐH$s, bå~r Ed§ VHw©$ê$nr hmoVr h¢Ÿ& BZ noerVÝVwAm| Ho$ noer-
Ðì` _| ^r noer-VÝVwH$ VWm _m`mo{gZ Ed§ EpŠQ>Z gyÌ nm`o OmVo
h¢Ÿ& naÝVw gyÌ gwì`dpñWV Zht hmoVoŸ&

 Aao{IV noerVÝVw àm`: AbJ-AbJ ahVo h¢ naÝVw H$^r-H$^r
`o nybm| AWdm ñVam| H$m {Z_m©U H$aVo h¢Ÿ& `o no{e`m± AmhmaZmb,
_yÌme` Ed§ {d{^Þ dm{h{Z`m| H$s Xrdmam| _| nmB© OmVr h¢Ÿ&

 BZ no{e`m| H$m g§Hw$MZ Yrao, à{Vnm{bV (Sustained) Ed§ AmdVu
(Rhythmic) hmoVm h¡Ÿ& naÝVw g§Hw$MZ na àmUr H$s B©ÀN>m H$m
{Z`ÝÌU Zht hmoVmŸ& Bgr{bE BZ no{e`m| H$mo AZ¡pÀN>H$ no{e`m±
(Involuntary) H$hVo h¢Ÿ&

gmH$m©obo_m noerÐì`

H$oÝÐH$noer VÝVwH$
{MÌ… Aao{IV noer H$s g§aMZm

(c) öX`r no{e`m± (Cardiac Muscles)—öX`r noer H$s
H$mo{eH$mE± EH$ Ho$ÝÐH$s, AnojmH¥$V N>moQ>r Ed§ ~hþYm em{IV
hmoVr h¡Ÿ& emImE± nañna {_bH$a EH$ Omb H$m {Z_m©U H$a boVr
h¡Ÿ& noer Ðì` _| CnpñWV VÝVwAm| _| Jhar Ed§ hëH$s n[Å>̀ m± hmoVr
h¢ {OZHo$ g§nmV Ho$ H$maU öX`r noer Ho$ noer VÝVw ao{IV {XImB©
XoVo h¢Ÿ&

 AÝV{d©ï> M{H«$H$m (Intercalated disc) Zm_H$ _Ü`dVu H$bmAm|
Ûmam {ZH$Q>dVu H$mo{eH$mAm| H$mo EH$-Xygao go AbJ aIm OmVm h¡Ÿ&
öX`r no{e`m± ñdmoÎmoOZerb (Self excitable) Ed§ AZ¡pÀN>H$
hmoVr h¡Ÿ&

 BZH$m g§Hw$MZ erK« Ed§ AmdVu hmoVm h¡Ÿ& {ZaÝVa {H«$`m go `o
WH$Vr ZhtŸ& öX`r no{e`m± Ho$db öX` H$s _m§gb Xrdma _| nmB©
OmVr h¡Ÿ&

gmH$m©obo_m

noerÐì`

H$oÝÐH$

AÝV{d©ï M{H«$H$m

{MÌ… öX` noer H$s g§aMZm

 4. VpÝÌH$m-D$VH$ (Nervous Tissue)
 VpÝÌH$m D$VH$ H$m {Z_m©U VpÝÌ-H$mo{eH$mAm| AWdm Ý`yamoÝg

(Neurons) Ûmam hmoVm h¡Ÿ& àË`oH$ Ý`yamoZ _| gmo_m (Soma) Zm_H$
EH$ H$mo{eH$m-H$m` hmoVm h¡ {Og_| EH$ Ho$ÝÐH$ VWm H$mo{eH$m-
Ðì` nm`m OmVm h¡Ÿ&

 Ho$ÝÐH$ _| EH$ ñnï> Ho$pÝÐH$m (Nucleolus) hmoVr h¡ O~{H$
H$mo{eH$m Ðì` _| {Zñgb H$m` (Nissl bodies) Zm_H$ H${UH$mE±
Ed§ Ý`yamo\$mB{~ëg (Neurofibrils) Zm_H$ gyú_ VÝVw nm`o OmVo
h¢Ÿ& gmo_m go AZoH$ N>moQ>o em{IV àdY© CËnÞ hmoVo h¢ {OÝh|
Ðw{_H$mE± (Dendrites) H$hVo h¢Ÿ& BZHo$ A{V[aŠV VpÝÌH$mj
(Axon) Zm_H$ EH$ ~‹S>m àdY© ^r gmo_m go CËnÞ hmoVm h¡Ÿ&
Ñ{_H$mAm| _| gÝXoe gmo_m H$s Amoa MbVo h¢ O~{H$ VpÝÌH$mj _|
gÝXoe gmo_m go Xya MbVo h¢Ÿ&

 VpÝÌH$mj AnZo A{YH$m§e ^mJ _| EH$ ídoV, AH$mo{eH$s` _moQ>o
AmdaU Ûmam Amd[aV ahVo h¢Ÿ& Bg AmdaU H$mo _‚mm-AmÀN>X
(Medullary sheath) H$hVo h¢Ÿ& `h ídmZ-H$mo{eH$mAm|
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(Schwann cells) Ûmam {Z{_©V hmoVm h¡ Omo _‚mm-AmÀN>X Ho$
^rVa H$s Amoa CnpñWV hmoVr h¡Ÿ&

 _‚mm-AmÀN>X Ho$ ~mha H$s Amoa VpÝÌH$mÀN>X (Neuriloemma)
Zm_H$ AmdaU nm`m OmVm h¡Ÿ&

 gmo_m Ho$ àdY© Ed§ BZHo$ AmdaUm| H$mo g§̀ wŠV ê$n go VpÝÌH$m-
VÝVw (Nerve fibres) H$hm OmVm h¡Ÿ& {OZ VpÝÌH$m-VÝVwAm| _|
_‚mm-AmÀN>X CnpñWV hmoVm h¡ CÝh| _‚mmd¥Îm VÝVw
(Medullated fibres) H$hVo h¢Ÿ& Hw$N> ~hþV N>moQ>o ì`mg dmbo
VÝVwAm| _| _‚mm-AmÀN>X H$m A^md hmoVm h¡Ÿ&

 Eogo VÝVwAm| H$mo _‚mma{hV VÝVw (Non-medullated fibres)
H$hm OmVm h¡Ÿ& _‚mm-AmÀN>X _| ñWmZ-ñWmZ na g§H$sU©Z
(Constriction) nm`o OmVo h¢ {OÝh| aoÝdr`a H$s nd© g§{Y`m±
(Nodes of Ranvier) H$hVo h¢Ÿ& Xmo nd© g§{Y`m| Ho$ ~rM dmbo
^mJ H$mo nd© (Internode) H$hVo h¢Ÿ& VpÝÌH$mj go H$ht-H$ht
na nmíd© emImE± CËnÞ hmoVr h¡Ÿ& BÝh| g§nmpíd©H$ VÝVw
(Collateral fibres) H$hVo h¢Ÿ&

 AnZo XyañW {gao na VpÝÌH$mj em{IV hmo OmVm h¡ VWm àË`oH$
emIm Ho$ ApÝV_ {gao na AÝVañW ~Q>Z (Terminal button)
Zm_H$ gyú_ {ddY©Z nm`m OmVm h¡Ÿ&

 gmo_m go {ZH$bZo dmbo àdYm] H$s g§»`m Ho$ AmYma na VpÝÌH$mj
H$mo{eH$m EH$Y«wdr` (Unipolar), {ÛY«wdr` (Bipolar) AWdm
~hþY«wdr` (Multipolar) hmo gH$Vr h¡Ÿ& EH$ Y«wdr` VÝÌr H$mo{eH$m
_| Ðw{VH$m Ed_² VpÝÌH$mj EH$ hr ñWmZ go {ZH$bVo h¢Ÿ& Eogr
VpÝÌ-H$mo{eH$mE± àm{U`m| H$s «̂yUmdñWm _| nmB© OmVr h¡Ÿ& {ÛY«wdr`
VpÝÌ-H$mo{eH$m _| gmo_m Ho$ EH$ {gao go Ðw{_H$mE± VWm Xygao go

VpÝÌH$mj {ZH$bVm h¡Ÿ& Eogr VpÝÌ-H$mo{eH$mE± ZoÌ Ho$ Ñ{ï>nQ>b
(Retina) _| nmB© OmVr h¡Ÿ&

 ~hþY«wdr` VpÝÌ-H$mo{eH$m _| Ðw{_H$mE± AZoH$ ñWmZm| _| VWm
VpÝÌH$mj EH$ ñWmZ go CËnÞ hmoVo h¢Ÿ& Eogr VpÝÌ-H$mo{eH$mE±
_pñVîH$ Ed§ _oéa‚mw (Spinal cord) _| hmoVr h¡Ÿ&

 VpÝÌH$m-VÝÌ _| VpÝÌ-H$mo{eH$mE± gX¡d aoIr` AWdm em{IV
AZwH«$_ _| ì`dpñWV hmoVr h¡Ÿ&

 EH$-VpÝÌ H$mo{eH$m H$m VpÝÌH$mj AnZr H$mo{eH$m H$s Ðw{_H$m
AWdm gmo_m Ho$ g_rn g_má hmoVm h¡Ÿ& naÝVw VpÝÌH$mj Ho$ {gao
Ðw{_H$m AWdm gmo_m Ho$ ~rM dmñV{dH$ gånH©$ Zht hmoVm ~pëH$
BZ Ad`dm| Ho$ ~rM EH$ em[aar` AÝVamb hmoVm h¡ {Ogo AÝVJ©dZ
AWdm {gZoßg (Synapse) H$hVo h¢Ÿ&

 VpÝÌH$m-VÝÌ _| VpÝÌ H$mo{eH$mAm| H$s ì`dñWm Ho$ \$bñdê$n
gmo_m Ho$ g_yh ~Z OmVo h¢Ÿ& _pñVîH$ AWdm _oéa‚mw _| CnpñWV
BZ g_yhm| H$mo Ho$ÝÐH$ (Nuclei) H$hVo h¢ VWm _pñVîH$ Ed§
_oéa‚mw Ho$ ~mha CnpñWV gmo_m Ho$ g_yhm| H$mo JwpÀN>H$mE±
(Ganglia) H$hVo h¢Ÿ& _pñVîH$ Ed§ _oéa‚mw _| VpÝÌ-H$mo{eH$mAm|
Ho$ ~rM-~rM VpÝÌ-~§Y (Neuroglia) Zm_H$ `moOr D$VH$
nm`m OmVm h¡Ÿ& AZoH$ VpÝÌH$mj EH${ÌV hmoH$a VpÝÌH$m Zm_H$
g_yhm| H$m {Z_m©U H$aVo h¢Ÿ&

 VpÝÌ-H$m o {eH$mAm | H$m _ w»` bjU g§MaUerbVm
(Conductivity) hmoVm h¡Ÿ& {OgH$s ghm`Vm go BZ H$mo{eH$mAm|
Ûmam eara H$s {d{^Þ H$mo{eH$mAm| H$s {H«$`mAm| Ho$ ~rM g_Ýd`
ñWm{nV {H$`m OmVm h¡Ÿ& VpÝÌ-H$mo{eH$mAm| _| {d^mOZ H$s j_Vm
Zht hmoVrŸ&

~hþ{dH$ënr` àíZmoÎma
 1. D$VH$ Omo {ÛVr`H$ d¥{Õ hoVw {Oå_oXma h¢—

(A) EYm (nmíd© {d^Á`moVH$)
(B) âbmoE_
(C) OmBb_
(D) dëHw$Q> [A]

 2. ßbramo_ (Plerome) go {Z_m©U hmoVm h¡—
(A) A{YM_© (B) ^aU D$VH$
(C) g§dhZ D$VH$ (D) dëHw$Q> [C]

 3. noarãb_ (Periblem) go {Z_m©U hmoVm h¡—
(A) A{YM_© Ed§ a§Y«
(B) Š ỳ{Q>H$b
(C) AKñËdMm, dëHw$Q> Ed§ AÝVñM_©
(D) g§dhZ D$VH$ [C]

 4. H$m¡Zgr `m§{ÌH$ D$VH$ Or{dV hmoVr h¡—
(A) ËdMmOZ (B) Ñ‹T> D$VH$
(C) ñWybH$moU D$VH$ (D) h[aV D$VH$ [C]

 5. g§dhZ EYm {H$gH$m {Z_m©U H$aVr h¡—
(A) Ho$db âbmoE_
(B) OmBb_ + âbmoE_ + _ÁOmapí_
(C) OmBb_ d âbmoE_
(D) Ho$db OmBb_ [B]

 6. _ybJmon (Root cap) {H$ggo CËnÝZ hmoVr h¡—
(A) JmonH$OZ (B) dëHw$Q>OZ (C) ËdMmOZ(D) a§̂ OZ [A]

 7. _yb Jmon (Root cap) H$m H$m ©̀ h¡—
(A) Ob H$m AdemofU
(B) _ybamo_ H$mo OÝ_ XoZm
(C) _ybmJ« H$s gwajm
(D) ImÚ nXmWm] H$m g§M` [C]

 8. H$m¡Zgr `m§{ÌH$ D$VH$ Ho$db {Û~rOnÌr nm¡Ym| _| hr nmB©
OmVr h¡—
(A) _¥XyVH$ (B) ñWybH$moUmoVH$
(C) h[aVD$VH$ (D) Ñ‹T>moVH$ [B]
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 9. ~rO _| ^y«U {H$g àH$ma H$s D$VH$m| H$m ~Zm hmoVm h¡—
(A) ñWybH$moUmoVH$ (B) ñWm`r _¥XyVH$
(C) {d^Á`moVH$ D$VH$ (D) Ñ‹T>moVH$ [C]

10. EH$ ñWm`r D$VH$ H$s H$mo{eH$m |̀ Bg{b`o {d^mOZ Zht
H$aVr Š`m|{H$ do—
(A) Ho$ÝÐH$ a{hV hmoVr h¢
(B) àmdñWm _| Adê$Õ hmoVr h¢
(C) G1 pñW{V _| hmoVr h¢
(D) _¥V hmoVr h¢ [C]

11. H$mo{eH$mAm| H$m joÌ Omo em§V `m {OZ_| AË`{YH$ H$_
{d^mOZ hmoVm h¡ dh H$hm± nm`m OmVm h¡—
(A) _ybmJ« _| (B) OZZ-erf© _|
(C) H$m{`H$-erf© _| (D) àamoh-erf© _| [A]

12. {ZåZ _| go H$m¡Zgr D$VH$ Ûmam nmíd© _yb H$m CX²J_ hmoVm
h¡—
(A) _yb H$s ËdMm (B) n[aa§̂
(C) dëHw$Q> (D) AÝVíM_© [B]

13. MmbZr Z{bH$m Ed§ gh-H$mo{eH$m {H$gH$s {deofVm h¡—
(A) g§dhZ nyb H$s (B) âbmoE_ H$s
(C) ^aU D$VH$ H$s (D) OmBb_ H$s [D]

14. Eogr D$VH$ Omo Or{dV hmoVr h¡, naÝVw {Og_| n[anŠd AdñWm
_| Ho$ÝÐH$ Zht nm`m OmVm h¡—
(A) ghH$mo{eH$m (B) dm{h{ZH$m
(C) MmbZr Z{bH$m (D) Ñ‹T>moVH$ [C]

15. ñWm`r {ÛVr`H$ D$VH$m| H$m {Z_m©U hmoVm h¡—
(A) erf©ñW {d^Á`moVH$ (B) nmídu` {d^Á`moVH$
(C) AÝVd}er {d^Á`moVH$ (D) àmH${d^Á`moVH$ [B]

16. EH$ gOrd `m§{ÌH$ D$VH$ {OZ_| {^{Îm`m| na g¡ë`ybmoO H$m
{ZjonU hmoVm h¡—
(A) _¥XyVH$ (B) dm`wÎmH$
(C) ñWybH$moUmoVH$ (D) Ñ‹T>moVH$ [C]

17. h[aV D$VH$ (Chlorenchyma) {dH${gV hmoVm h¡—
(A) _m±g Ho$ ~rOmUw gånwQ> _|
(B) hao _moëS> O¡go Eñn{O©bg Ho$ _mBgr{b`_ (Mycellium)

_|
(C) Šbmo[abm Ho$ H$mo{eH$m Ðì` _|
(D) nmBZg H$s namZ{bH$m _| [A]

18. aÝY« H$s ajH$ H$mo{eH$mE± {H$gH$m ê$nmÝVaU h¡—
(A) h[aV D$VH$ H$m (B) ñn§Or _¥XyVH$ H$m
(C) Iå^ D$VH$ H$m (D) ~mø ËdMm H$m [D]

19. CnpñWV (Cartilage) H$m AmdaU h¡—
(A) noarH$m{S>©̀ _ (B) noarAmopñQ>̀ _

(C) noarH$m°pÝS>́̀ _ (D) noarÝ`y[a`_ [C]

20. öX` noer (Cardiac Tissue) Ho$ {b`o gË` H$WZ h¡—
(A) ao{IV Ed§ EopÀN>H$
(B) ao{IV Ed§ AZ¡pÀN>H$
(C) Aao{IV Ed§ AZ¡pÀN>H$
(D) Aao{IV `m EopÀN>H [B]

21. ApñW _‚mm (Bone Marrow) _| nm ò OmVo h¢—
(A) E{S>nmoO D$VH$ d H¡$pëe\$mBS> CnpñW
(B) noer VÝVw d E{S>nmoO D$VH$
(C) E{S>nmoO D$VH$ d E[a`moba D$VH$
(D) E{S>nmoO D$VH$, E[a`moba D$VH$ d aŠV dm{h{Z`m± [D]

22. CnmpñW (Cartilage) H$s CËn{Îm H$aZo dmbr H$mo{eH$m h¡—
(A) \$mB~«moãbmñQ> (B) Am°pñQ>`moãbmñQ>
(C) H$moÊS>́moãbmñQ> (D) CnH$bm [C]

23. D$VH$ (Tissue) eãX H$m gd©àW_ Cn`moJ H$aZo dmbm
d¡km{ZH$ Wm—
(A) _ò a (Mayer)
(B) _¡ënrKr (Malpighi)
(C) ~mBH$mQ> (Bichat)
(D) CnamoŠV _| go H$moB© Zht [C]

24. `mo{O D$VH$ H$s H$mo{eH$mAm| _| nm`m OmVm h¡—
(A) {hno[aZ d H¡$ëgrQ>mo{ZZ
(B) {hno[aZ d {hñQ>m{_Z
(C) goamoQ>mo{ZZ d {_bo{ZZ
(D) dogmoào{gZ d [abopŠgZ [B]

25. g§̀ moOr D$VH$ (Connective Tissue) H$m {Z_m©U {H$g
OZZ ñVa Ûmam hmoVm h¡—
(A) EŠQ>moS>_© (B) _rgmoS>_©
(C) EÊS>moS>_© (D) H$moaS>m_rgmoS>_© [B]

26. VpÝÌH$m D$VH$ (Nervous Tissue) H$m CX²̂ d {H$g OZZ
Ûmam hmoVm h¡—
(A) EŠQ>moS>_© (B) EÊS>moS>_©
(C) _rgmoS>_© (D) H$moaS>m_rgmoS>_© [B]

27. ApñW {H$g àH$ma H$m D$VH$ h¡—
(A) g§dhZ D$VH$ (B) V§{ÌH$m D$VH$
(C) g§̀ moOr D$VH$ (D) noer D$VH$ [C]

28. Amhma Zmb H$s íboî_H$ {Pëbr (å`yH$mogm) H$m {Z_m©U
hmoVm h¡—
(A) noer ñVa go
(B) KZmH$ma EnrWr{b`_ go
(C) g§̀ moOr D$VH$ go
(D) ñVå^r EnrWr{b`_ go [D]
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29. OÝVwAm| _| eara Ho$ ~mha Omo D$VH$ nm`m OmVm h¡, Cgo H$hVo
h¢—
(A) noer (B) V§{ÌH$m
(C) EnrWr{b`_ (D) g§̀ moOr [C]

30. O‹S> d VZo Ho$ AJ« ^mJ _| CnpñWV D$VH$ h¡—
(A) ñWm`r (B) O{Q>b
(C) {d^Á`moVH$ (D) g§dhZ [C]

31. h_mar ËdMm H$s E{nWr{b`_ H$hbmVr h¡—
(A) gab eëH$s (B) gab KZmH$ma
(C) ñV[aV eëH$s (D) ñV[aV KZmH$ma [C]

32. é{Ya EH$ àH$ma H$m D$VH$ h¡—
(A) g§̀ moOr (B) E{nWr{b`_
(C) V§{ÌH$m (D) noer` [A]

33. nmXnm| _| âbmoE_ D$VH$ H$m H$m`© h¡—
(A) I{ZO bdU g§dhZ (B) dm`w g§dhZ
(C) ImÚ g§dhZ (D) Ob g§dhZ [C]

34. ŠbmoamoßbmñQ> nm`o OmVo h¢—
(A) g§ajr D$VH$ _|
(B) noaoÝH$mB_m D$VH$ _|
(C) OmB_ D$VH$ _|
(D) H$moboÝH$mB_m D$VH$ _| [B]

35. d¥ŠH$s` AñVa ~Zm hmoVm h¡—
(A) ñVå^mH$ma E{nWr{b`_ Ûmam
(B) nú_m^r E{nWr{b`_ Ûmam
(C) KZmH$ma E{nWr{b`_ Ûmam
(D) Cn`w©ŠV g^r Ûmam [C]

36. h_mao eara _| D$î_r` Hw$MmbH$ H$m H$m ©̀ H$aZo dmbm D$VH$
h¡—
(A) noer` D$VH$ (B) g§̀ moOr D$VH$
(C) dgm_` D$VH$ (D) V§{ÌH$m D$VH$ [C]

37. dh g§̀ moOr D$VH$ Omo _m§gno{e`m| H$mo ApñW`m| go Omo‹S>Vm
h¡, H$hbmVm h¡—
(A) E{S>nmog (B) H§$S>am
(C) EŠgm°Z (D) S>|S>amBQ²>g [B]

38. nmíd© {d^Á`moVH$ CÎmaXm`r hmoVm h¡—
(A) dëHw$Q> _| d¥{Õ Ho$ {bE
(B) _¥XyVH$ _| d¥{Õ Ho$ {bE
(C) _moQ>mB© _| d¥{Õ Ho$ {bE
(D) bå~mB© _| d¥{Õ Ho$ {bE [C]

39. dm{h{ZH$mE§, dm{hH$mE§, H$mð> VÝVw VWm _¥XyVH$ nmE OmVo h¢—
(A) H¡$på~`_ _| (B) âbmò _ _|
(C) OmBb_ _| (D) dëHw$Q> _| [C]


