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Preface
Saras Publication regularly publishes books of different cadres, especially on Life

Sciences, such as Botany, Zoology, Biotechnology, Biochemistry, Microbiology,
Bioinformatics, etc. for College level and University level students of our country. Some of
our books are included as reference text books for State Board syllabus and CBSE syllabus
of Indian Schools.

We received several requests from P.G. Assistants of Biology and B.T. Assistants of
Science in High and Higher Secondary Schools to publish guides for X and XII standard
students. So we are extremely happy to introduce our publications, Biology for XII std
and Science for X std both in English and Tamil Medium.

Our books are the only books having objective type questions framed line by line
from the Text books prescribed by the Directorate of School Education, Government of
Tamil Nadu.

We included book back questions and answers for each chapter. It also contains
questions with answers asked in the Government Public Examination of all the previous
years.

We prepared these books in a simple style with point by point coherent setting to help
the students especially of rural areas. We hope our books will enable the students to
score cent percent marks in Biology and Science.

Comments and suggestions about these books are highly appreciated.

- Publisher

SaraS
For

Science and Biology
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1.Line-by-line Q-A from Text book.

2. Practising the Q-Abyhiding the answers, is just like studying full text book.

3. Answers are set like Govt. Exam Key.

4. Point-by-point answers.

5. Easy to understand even by rural students.

6. Can score 100% marks.



Why to buy this book?

\\cd; cjtpapd;wp

vd;dhy; tho KbAk;

Mdhy; vd; cjtpapd;wp

cd;dhy; tho KbahJ||

\\cd; cjtpapd;wp vd;dhy; tho KbAk; Mdhy; vd; cjtpapd;wp cd;dhy;
tho KbahJ|| vd kuk; $WfpwJ. kuj;jpd; ,e;jf; $w;W rhpah? fhuzk;

jUf.

tpil: rhp

fhuzk;

1. jhtuq;fs; jw;rhh;G Cl;lKiw cs;sit.

2. jkf;Fj; Njitahd czit xspr;Nrh;f;if %yk; jhNd jahhpj;Jf;

nfhs;fpwJ.

3. kdpjd; czT kw;Wk; Mf;rp[d;-Ig; ngw jhtuq;fisr; rhh;e;J

cs;shd;. vdNt kuj;jpd; cjtpapd;wp kdpjdhy; tho ,ayhJ.
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Gj;;jf tpdh tpilfs;

I. rhpahd tpiliaj;

Njh;e;njL

1. fPo;fz;ltw;Ws; vJ rhpahdJ?

m. kpd;D}l;lk; ghAk; tPjk; kpd;

jpwd;

M. kpd;D}l;lk; ghAk; tPjk;

kpd;Ndhl;lk;

,. kpd;dhw;wy; khWk; tPjk;

kpd;Ndhl;lk;

<. kpd;Ndhl;lk; khWk; tPjk;

kpd;D}l;lk;

2. kpd;jilapd; SI myF

m. Nkh M. [_y;

,. Xk; <. Xk; kPl;lh;

3. xU vspa kpd;Rw;wpy; rhtpia

%baTld; kpd;tpsf;F xsph;tJ Vd;?

m. rhtp kpd;rhuj;ij jahhpf;fpwJ.

M. rhtp %bapUf;Fk; NghJ

kpd;Rw;wpd; Rw;Wg;ghijia %b

tpLfpwJ.

,. rhtp %bapUf;Fk; NghJ

kpd;Rw;wpd; Rw;Wg;ghij jpwf;fpwJ.

<. kpd;tpsf;F kpd;Ndw;wkilAk;.

I 1. (M) 2. (,) 3. (M) 4. (,)

II. 1. kpd;Ndhl;lk; 2. kpd;jil 3. gf;f,izg;G 4. kpd;dOj;j NtWghL>

kpd;Ndhl;lk; 5. xsp ckpo; ilNahL

4. fpNyh thl; kzp vd;gJ vjDila

myF?

m. kpd;jil vz;

M. kpd; flj;J jpwd;

,. kpd; Mw;wy;

<. kpd; jpwd;

II. Nfhbl;l ,lq;fis epug;Gf

1. xU kpd;Rw;W jpwe;jpUf;Fk; NghJ

mr;Rw;wpd; topahf .............. gha;e;J

nry;yhJ.

2 . k pd ;dOj ;j NtWghl ;bw ;Fk ;

kpd;Ndhl;lj;jpw;Fk; ,ilNa cs;s

tpfpjk; ...........

3. tPLfspy; .... .... ... ... .. kpd;Rw;W

gad;gLj;jg;gLfpwJ.

4. ... .. .. .. .. .. ... .. .. kw;Wk; ... .. .. .. .. .. ..

Mfpaitfspd; ngUf;fy; gyd;

kpd;jpwd; MFk;.

5. LED vd;gjd; tphpthf;fk; ............

III. fPo;fz;l $w;Wfs; rhpah?
my;yJ jtwh? vd $W.

jtnwdpy; rhpahdf; $w;iw

vOJf

kpd;Ndhl;ltpay;4
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1 . j pwd ; kw ;Wk ; k pd ;dOj ;jk ;

Mf patw ; w p w ;F ,ilNaahd

njhlh;ig Xk; tpjp tpsf;FfpwJ.

jtW

rhpahd $w;W: kpd;Ndhl;lk; kw;Wk;

kpd;dOj;j NtWghL Mfpatw;wpw;F

,ilNaahd njhlh;ig Xk; tpjp

tpsf;FfpwJ.

2. tPl;L cgNahf kpd; rhjdq;fspy;

FWf;Fjlr; Rw;W Vw;gLk; NghJ

mj pfg ; gbahf tUk ;

kpd;Ndhl;lj;jpypUe;J ghJfhf;f

gad;gLj;JtJ kpd;Rw;W cilg;gp.

rhp

3. kpd;Ndhl;lj;jpd; SI myF $Y}k;

MFk;.

jtW

rhpahd $w;W: kpd;Ndhl;lj;jpd; SI myF
Mk;gpah; MFk;.

4. xU a+dpl; kpd;dhw;wy; vd;gJ 1000

fpNyhthl; kzpf;F rkkhf ,Uf;Fk;.

jtW

rhpahd $w;W: xU a+dpl; kpd;dhw;wy;

vd;gJ 1 fpNyhthl; kzpf;F rkkhf

,Uf;Fk;.

5. %d;W kpd;jil njhlhpizg;gpy;

,izf;fg;gLk; NghJ mitfspd;

nj hFgad ; k pd ;jilahdJ

jdpj;jdpahf cs;s kpd;jilfspd;

Fiwe;j kjpg;igtpl Fiwthf

,Uf;Fk;.

jtW

rhpahd $w;W: %d;W kpd;jil

njhlhpizg;gpy; ,izf;fg;gLk;

NghJ mitfspd; njhFgad;

kpd;jilahdJ jdpj;jdpahf cs;s

kpd;jilfspd; cah; kjpg;igtpl

mjpfkhf ,Uf;Fk;

IV. nghUj;Jf
fyk;-1 fyk;-2

1. kpd;Ndhl;lk; - Nthy;l;

2. kpd;dOj;j NtWghL - Xk; kPl;lh;

3. kpd;jil vz; - thl;

4. kpd; jpwd; - [_y;

5. kpd;dhw;wy; - Mk;gpah;

tpil:

fyk;-1 fyk;-2

1. kpd;Ndhl;lk; - Mk;gpah;

2. kpd;dOj;j NtWghL - Nthy;l

3. kpd;jil vz; - Xk; kPl;lh;

4. kpd; jpwd; - thl;

5. kpd;dhw;wy; - [_y;

V. gpd;tUk; tpdhf;fspy; $w;Wk;
mjidaLj ;J fh uzKk ;
nfhLf;fg;gl;Ls;sd. gpd;tUtd
tw;Ws; vJ rhpahd njhpNth
mjidj; njhpT nra;f.

m. $w;W kw;Wk; fhuzk; Mfpa

,uz;Lk; rhp. NkYk; fhuzk; $w;Wf;F

rhpahd tpsf;fk;.

M. $w;W kw;Wk; fhuzk; Mfpa

,uz;Lk; rhp Mdhy; fhuzk; $w;Wf;F

rhpahd tpsf;fky;y.

,. $w;W rhpahdJ. Mdhy; fhuzk;

rhpay;y.

<. $w;W jtwhdJ. Mdhy; fhuzk;

rhpahdJ.

1 . $w ;W : cNyhfg ; g ug ; Gila

kpd;fUtpfspy; %d;W fhg;Giw ngw;w

fk;gpfs; gad;gLj;jg; gl;bUf;Fk;.

Contact us at 04652265026 or Whatsapp 7598265026Buy full book online at www.saraspublication.com

https://www.saraspublication.com/books/10th-science-guide-tamil-medium/



SA
M

PL
E 
PA

GES

ghlk;. 4: kpd;Ndhl;ltpay; 99

fhuzk;: ,e;j ,izg;gpdhy; mjNdhL

,izf;fg;gLk; fk;gpfs; #lhtJ

jLf;fg;gLk;.

tpil: ,. $w;W rhpahdJ. Mdhy;

fhuzk; rhpay;y.

2. $w;W: kpd;fyj;NjhL ,Uf;Fk; xU

rpwpa kpd;Rw;wpy; kpd;fyj;jpd;

Neh;kpd;tha; ngUk kpd;dOj;jj;jpy;

,Uf;Fk;.

fhuzk;: cah; kpd;dOj;jg; Gs;spia

Nehf;fp kpd;Ndhl;lk; gha;e;J nry;Yk;.

tpil: ,. $w;W rhpahdJ. Mdhy;

fhuzk; rhpay;y.

3. $w;W : LED tpsf;Ffs; xspUk;

kpd;dpio tpsf;Ffis tpl rpwe;jJ.

fhuzk;: LED tpsf;Ffs; xspUk;

k pd ;d pio tpsf ;Ffis tpl

Fiwthd kpd; jpwid EfUk;.

tpil: m. $w;W kw;Wk; fhuzk; Mfpa

,uz;Lk; rhp. NkYk; fhuzk; $w;Wf;F

rhpahd tpsf;fk;.

VI. FWtpdhf;fs;

1. kpd;Ndhl;lj;jpd; myif tiuaW.

kpd;Ndhl;lj;jpd; myF Mk;gpah;

MFk;.

xU $Yk; kpd;Ndhl;lk; xU tpehb

Neuj;jpy; flj;jpapd; VjhtJ xU

FWf;Fntl;Lg;gFjp topahf fle;J

nry;Yk; NghJ mf;flj;jpapy; ghAk;

kpd;Ndhl;lk; xU Mk;gpah; MFk;.

1 Mk;gpah; =
1 $Y}k;

1 tpehb

2 . xU flj ;j pa pd ; msit

jbkdhf;fpdhy; mjd; kpd; jilapd;

kjpg;G vd;dthFk;?

• flj;jpapd; msit jbkdhf;fpdhy;

mjd; kpd; jilapd; kjpg;G FiwAk.;

• xU flj;jpapd; kpd;jilahdJ>

mjd; FWf;Fntl;Lg ; gug ;g pw ;F

vjph;jftpy; mikAk.;

R 
1

A

R  kpd;jil (Resistance)

A FWf;Fntl;Lg;gug;G (Area of

cross section)

• kpd;flj;jp jbkdhf ,Uf;Fk;

Ng hJ > FWf ;Fntl ;bd ; g ug ; G

mjpfhpf ;Fk;. MfNt kpd; jil

Fiwthf ,Uf;Fk;.

(vjph;jfT vd;gjd; ngUs; xd;wpd;

kjpg;G mjpfkhfTk; kw;nwhd;wpd; kjpg;G

FiwthfTk; ,Uf;Fk;).

3. kpd;dpio tpsf;Ffspy; lq;];ld;

gad;gLj;jg;gLfpwJ. Mdhy; kpd;

cUf p ,ioahf mjid

gad;gLj;Jtjpy;iy Vd;?

kpd;dpio tpsf;F

• lq;];ldpd; cUF epiy kpf

mjpfk;.

• ,J cah ; ntg ;ge piy pay ;

cUFtjpy;iy.

• ,J mjpf ntg ;ge piyapy ;

gpufhrkhf xspUk;.

kpd; cUF ,io

1. lq;];ld; cUF ,ioahfg;

gad;gLj;jg;gl ;lhy; > ,J mjpf

ntg;gepiyapy; $l cUfhJ.

2. ,jd; topahf cah; kpd;Ndhl;lk;

ghAk; NghJ ,J cUfhJ.

3. ,jdhy; kpd; Rw;W Jz;bf;fg;glhJ.

vdNt> cgfuzq;fs; NrjkilAk;.
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4. kpd;Ndhl;lj;jpd; ntg;gtpisit

gad;gLj;jp nray;gLk; ,uz;L

kpd;rhjdq;fs; ngahpid $W.

1. kpd; #Nlw;wp

2. kpd; ryitg;ngl;b

VII. rpWtpdhf;fs;

1. kpd;dOj;jk; kw;Wk; kpd;dOj;j

NtWghL tiuaW.

kpd;dOj;jk;

xU Gs;spapy; kpd;dOj;jk; vd;gJ
XuyF Neh; kpd;D}l;lj;ij Kbtp;y;yh
njhiytpy; ,Ue;J kpd;tpirf;F vjpuhf
mg;Gs;spf;F nfhz;Ltu nra;ag;gLk;
Ntiy.

kpd;dOj;j NtWghL

,U Gs;spfSf;F ,ilNa cs;s
kpd;dOj;j NtWghL vd;gJ xU
Gs;spapypUe;J kw;nwhU Gs;spf;F XuyF
Neh;kpd; kpd;D}l;lj;ij kpd; tpyf;F

tpirf;F vjpuhf efh;j;j nra;ag;gLk;
Ntiy.

2. tPl;bYs;s kpd;Rw;wpy; Gtpj; njhFg;Gf;

fk;gpapd; gq;F vd;d?

• Gtpj; njhFg;Gf;fk;gp kpd;Ndhl;lj;jpw;F

Fiwe;j kpd;jilia jUfpwJ.

• cNyhfg;gug;Gila kpd;fUtpfspy;

kpd; frpT Vw;gLk; NghJ kpd;frptpdhy;

cUthFk; Mgj;jhd kpd;Ndhl;lj;jpid

Gtpf;F nrYj;JfpwJ.

• ,J kpd;frptpdhy; Vw;gLk;

kpd;djph;r;rpapy; ,Ue;J ghJfhf;fpwJ.

3. Xk; tpjp tiuaW.

khwh ntg;gepiyapy;> flj;jp xd;wpd;
topahf ghAk; rPuhd kpd;Ndhl;lk; (I)
flj;jpapd; KidfSf;fpilNa cs;s
kpd;dOj;j NtWghl;bw;F (V) Neh;
jftpy; mikAk;.

I  V

V = IR R  kpd;jil

4. kpd;jil vz; kw;Wk; kpd;flj;J vz; Mfpatw;iw NtWgLj;J.

kpd;jil vz; kpd;flj;J vz;

1. ,J xU flj;jpapd; topNa ghAk; 1. ,J xU flj;jpapd; topNa ghAk;

kpd;Ndhl;lj;jpid vjph;f;Fk; jpwid kpd;Ndhl;lj;jpid mDkjpf;Fk;

Fwpf;Fk; msT MFk;. jpwid Fwpf;Fk; msT MFk;.

;2. XuyF ePsKk; XuyF FWf;Fntl;L 2. kpd;jil vz;zpd; jiyfPop

gug;Gk; nfhz;l flj;jp xd;W

kpd;Ndhl;lj;jpw;F Vw;gLj;Jk;

kpd;jil MFk;

3. ,J  vdf; Fwpf;fg;gLfpwJ. 3. ,J  vdf; Fwpf;fg;gLfpwJ.

4.  =
L

=
1

A 

5. myF Xk; kPl;lh; (m) 5. myF Nkh kP-1

5. tPLfspy; gad;gLj;jg;gLk; kpd;Rw;wpy; ve;j tif kpd; Rw;Wfs;

gad;gLj;jg;gLfpd;wd Vd;?
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,izg;G

• gf;f ,izg;G

fhuzk;

• cgfuzq;fis jdpj;jdpahf Md;

kw;Wk; Mg; nra;ayhk;.

• midj;J cgfuzq;fSk; rk

kpd;dOj;jj;ijg; ngWfpd;wd.

VIII. neL tpdhf;fs;

1. %d;W kpd; jilfis (m) njhlh;-
,izg;G (M) gf;f ,izg;gpy;
,izf;Fk; NghJ fpilf;Fk;
njhFgad ; k pd ;jilf ;f hd
Nfhitia jFe;j kpd;Rw;Wg;glk;
tiue;J fzf;fpL.

(m) njhlh; ,izg;gpy;

• R
1
, R

2
kw;Wk; R

3
Mfpa %d;W

kpd;jilahf;fpfs; njhlh; ,izg;gpy;
,izf;fg;gl;Ls;sd.

• xt;nthU kpd;jilapd; topahf
ghAk; kpd;Ndhl;lKk; (I) xd;W jhd;>
Mdhy; kpd;dOj;jk; (V) NtWgl;lJ.
/ V = V

1
+ V

2
+ V

3
----------> 1

Xk; tpjpapd; gb>
V = IR

V
1

= IR
1
; V

2
= IR

2
; V

3
= IR

3

V, V
1
, V

2
kw;Wk; V

3
Mfpatw;wpd;

kj pg ; Gfis rkd ;ghL 1 ,y ;
gpujpaplTk;.
IR = IR

1
+ IR

2
+ IR

3

IR = I (R
1

+ R
2

+ R
3
)

R
S

= R
1

+ R
2

+ R
3

,e;j njhlhpizg;gpy; R
S
 

njhFgad; kpd;jil MFk;.

KbT:

• gy kpd;jilahf;fpfs; njhlh;

,izg;gpy; ,izf;fg;gLk; NghJ

njhFgad; kpd ;jil jdp kpd ;

jilahf;fpfspd; kpd; jilfspd;

$LjYf;F rkk;.

R
s
= nR

• njhlhpizg;gpy; njhFgad;

kpd;jilahdJ jdpj;jdpahf cs;s

kpd;jilfspd; cah;kjpg;ig tpl

mjpfkhf ,Uf;Fk;.

(M) gf;f ,izg;G

• R
1
, R

2
kw;Wk; R

3
Mfpa %d;W

k pd ;jil gf ; f ,izg ; g py ;

,izf;fg;gl;Ls;sd.

• xt;nthU kpd;jilapd; topahf

ghAk; kpd;Ndhl;lk; (I) NtWg;gl;lJ.

Mdhy; kpd;dOj;j NtWghL (V)
XNu khjphp ,Uf;Fk;.

I = I
1

+ I
2

+ I
3

------------->1
Xk; tpjpapd; gb>

V = IR => I = V
R

,q;Nf,
I

1
=

V ; I
2
=

V ; I
3

=
V

R
1

R
2

R
3

R
1

R
2 R

3

+

_
A

+
_

R
1

R
2

R
3

I
1

I
2

I
3I

I I

I
+

+
+

_

_

_K

rhtp

A
V
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I, I
1
, I

2
kw;Wk; I

3
Mfpatw;wpd;

kj pg ; Gfis rkd ;ghL 1 ,y ;

gpujpaplTk;>

 V V + V + V
R = R

1
R

2
R

3

V
1 = V 1 + 1 + 1

R R
1

R
2

R
3

1 = 1 + 1 + 1

R
P

R
1

R
2

R
3

KbTfs;:

• gy kpd;jilahf;fpfs; gf;f

,izg;gpy; ,izf;fg;gLk; NghJ

jdpj;jdp kpd; jilahf;fpfspd;

kpd;jilapd; jiyfPopfspd; $Ljy;

nj hFgad ; k pd ; jila pd ;

jiyfPopfSf;F rkk;.

1
=

n
R

P
R

• gf;f,izg;gpy ; njhFgad;

kpd;jilahdJ jdpj;jdpahd kpd;

jilfspd; Fiwe;j kjpg;ig tpl

Fiwthf ,Uf;Fk.;

2. m. kpd;Ndhl;lk; vd;why; vd;d?

M. kpd;Ndhl;lj;jpd; myif tiuaW?

,. kpd;Ndhl;lj;ij ve;j fUtpapd;
%yk; mstplKbAk;? mjid xU
kpd; Rw;wpy; vt;thW ,izf;fg;gl
Ntz;Lk;?

m. kpd;Ndhl;lk;
• flj;jp xd;wpd; xU gFjpapd; topNa

kpd;D}l;lq;fs; ghAk; tPjk;.
• XuyF Neuj;jpy; flj;jpap;d; xU

FWf;F ntl;Lg; gFjpia fle;J

nry;Yk; kpd;D}l;lq;fspd; msT

kpd;Ndhl;lkhFk.;

I =
Q
t

I  kpd;Ndhl;lk;

Q  kpd;D}l;lj;jpd; msT

t  fhyk;

(M) kpd;Ndhl;lj;jpd; myF

• kpd;Ndhl;lj;jpd; myF Mk;gpah;

MFk;.

• xU $Yk; kpd;Ndhl;lk; xU tpehb
Neuj;jpy; flj;jpapd; VjhtJ xU
FWf;Fntl;Lg;gFjp topahf fle;J
nry;Yk; NghJ mf;flj;jpapy; ghAk;
kpd;Ndhl;lk; xU Mk;gpah; MFk;

1 Mk;gpah; =
1 $Y}k;

1 tpehb

,. fUtp

• mk;kPl;lh;

• kpd;Rw;wpy;> njhlhpizg;gpy;

,izf;fg;gl Ntz;Lk;.

3. (m) [_y; ntg;g tpjp tiuaW.

(M) epf;fy; kw;Wk; FNuhkpak; fye;j

cNyhff ;fyit k pd ; r h u

ntg ; gNkw ;Wk ; r hjdkhf

gad;gLj;jg;gLtJ Vd;?

(,) xU kpd; cUF ,io vt;thW

kpd;rhjdq;fis ghJfhf;fpwJ?

(m) [_y; ntg;g tpjp

xU kpd ;jilapy ; cUthFk ;

ntg;gkhdJ> gpd;tUtdw;wpw;F

Neh;tpfpj;jpy; ,Uf;Fk;.

• kpd;Ndhl;lk;
• kpd;jil
• kpd;Ndhl;lk; ghAk; fhyk;

H = I2Rt

H  cw;gj;jpahFk; ntg;gk;
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I  kpd;Ndhl;lk;

R  kpd;jil

t  fhyk;

(M) ntg;gNkw;Wk; rhjdk;
epf;fy; kw;Wk; FNuhkpak; fye;j

epf;Nuhk; ntg;gNkw;Wk; rhjdkhf
gad;gLfpwJ.
Vnddpy;>
• epf;Nuhk; mjpf kpd;jilia

nfhz;lJ.
• mjpf cUFepiy nfhz;lJ.
• tpiutpy; Mf;rpfuzj;jpw ;F

cs;shfhJ.

(,) kpd; cUF ,io

1. kpd; cUF ,ioahdJ Fiwe;j

cUF epiyia nfhz;lJ.
2. Rw;wpy; mjpf kpd;Ndhl;lk; ghAk;

NghJ [_y; ntg;gtpisT fhuzkhf
kpd; cUF ,io cUFk.;
3. vdNt> kpd;Rw;W Jz;bf;fg;

gLfpwJ.
• vdNt> k pd ;Rw ;Wk ; > k pd ;

rhjdq;fSk; NrjkiltjpypUe;J
ghJfhf;fg;gLfpd;wd.

4 . t PLfspy ; gad ;gLj ;jg ;gLk ;
k pd ;Rw ;iw tpsf ;fTk ; (glk ;
Njitapy;iy).
1. tPLfspy; gad;gLj;jg;gLk; kpd;Rw;W

gf;f ,izg;G MFk;.
2. ,e;j kpd; Rw;whdJ> kpd;khw;wp

a py pUe ;J Kjd;ik kpd ;dstp
ngl;bapd; topahf kpd;Ndhl;lj;jpid
ngWfpwJ.

3. tPl;L kpd;Rw;wpd; Kf;fpakhd

ghfq;fshtd:

1. kpd; cUF ,io
2. kpd;dstpg; ngl;b
3. Kjd;ikr; rhtp

4. kpd;Ndhl;l fk;gp

5. eLepiy fk;gp

6. Gtpj;njhLg;G fk;gp

4. kpd; cUF ,io vd;gJ xU

rpwpa fk;gp ,io my;yJ xU rpwpa

kpd; Rw;W cilg;gpiaf; nfhz;lJ

MFk;.

5. kpd;dstpg; ngl;b kpd; Mw;wypd;

Efh;tpid gjpT nra;a gad;gLj;jg;

gLfpwJ.

6. Kjd;ik rhtpahdJ Njitg;gLk;

NghJ kpd;Ndhl;lj;ij epWj;Jtjw;F

gad;gLfpwJ.

7. r ptg ;G fhg ;Giw nfhz;l

kpd;Ndhl;lf;fk;gp kpd;Ndhl;lj;ij

vLj;Jr; nry;fpwJ.

8. fWg;G fhg;Giwia nfhz;l

eLepiyf; fk;gp kpd;Ndhl;lk; jpUk;gpr;

nry;Yk; ghijahf nray;gLfpwJ.

9. gr;irepw fhg;Giw nfhz;l

Gtp njhLg;G fk;gp kpd;frptpd; NghJ

kpd;fUtpfis ghJfhf;fpwJ.

10. tPLfspy; ,U tifahd kpd;

Rw;Wfs; fhzg;gLfpd;wd. mit>

1. Fiwe;j jpwd; toq;Fk; Rw;Wfs;

2; mjpf jpwd; toq;Fk; Rw;Wfs;

11. Fiwe;j jpwd; toq;Fk; Rw;Wfs;

5A mstpid cilait. mit

gpd;tUtdtw;wpw;F gad;gLj;jg;

gLfpd;wd:

• kpd; gy;Gfs;

• kpd; tprpwpfs;

12. mjpf jpwd; toq;Fk; Rw;Wfs;

15A mstpid cilait.

,it gpd;tUtdtw;iw cs;slf;fpa

kpd;jpwd; Rw;WfSf;F gad;gLj;jg;

gLfpd;wd:
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• kpd; ryitg;ngl;b

• kpd; #Nlw;wpfs;

• Fsph;rhjd ngl;bfs;

• ePh; #Nlw;wpfs;

• kpd;rhu mLg;G

• nte;ePh; nfhjpfyd;

• nuhl;b RLk; mLg;G

13. gy;Gfs;> kpd;tprpwpfs; rhf;fl;fs;

Nghd;w midj;J kpd;rhjdq;fSk;

kpd;Ndhl;l fk;gp kw;Wk; eLepiyf;

fk;gpapd; %yk; gf;f ,izg;gpy;

,izf;fg;gl;Ls;sd.

5. m) rhjhuz njhiyf;fhl;rpg;

ngl;bia tpl LED njhiyf;fhl;rpg;

ngl;bapdhy; Vw;gLk; ed;ik ahit?

M) LED tpsf;fpd; ed;ikfis

gl;baypLf.

m) LED njhiyf;fhl;rpapd;

ed;ikfs;

• ntspaPL gpufhrkhf ,Uf;Fk;.

• nky;ypa msTilajhf ,Uf;Fk.;

• Fiwthd rf;jpia gad;gLj;JfpwJ.

• Fiwthd Mw;wiy Efh;fpwJ.

• MAl;fhyk; mjpfk.;
• kpfTk; ek;gfj;jd;ik cilaJ.

M) LED tpsf;fpd; gad;fs;
LED-y ; k pd ; ,ioa py ;y hj

fhuzj;jpdhy; ntg;g Mw;wy; ,og;G
Vw;gLtjpy;iy.

• Fiwe;j jpwid EfUk;.
• Rw ;Wr ;#oYf ;F ghj p g ;ig

Vw;gLj;jhJ.
• gy epwq;fspy; ntspaPl;bid

ngw;Wf;nfhs;fpwJ.
• kypT tpiy cilaJ.
• Mw;wy; rpf;fdk; cilaJ.
• ghjurk; kw;Wk; gpw er;Rg;nghUs;fs;

gad;gLj;jg;gLtjp;y;iy.

IX. fzf;fPLfs;

1. xU kpd; ryitg; ngl;b mjpfgl;r

ntg;gj;ij ntspapLk; NghJ 420

thl ; k pd ;j pwid Efh ;f pwJ.

Fiwe;jgl;r ntg;gj;ij ntsptpLk;

NghJ 180 thl; kpd;jpwid Efh;fpwJ.

mjw;F 220 Nthy;l; kpd;dOj;jk;

nfhLf;fg;gl;lhy; ,U epiyfspYk;

mjd; topNa ghAk; kpd;Ndhl;lj;jpd;

msTfis fzf;fpLf.

nfhLf;fg;gl;lit

mjpfgl;r tpfpjj;jpy;

jpwd;, P = 420 W
kpd;dOj;jk;, V = 220 V
kpd;Ndhl;lk;, I = ?

Fiwe;jgl;r tpfpjj;jpy;

jpwd;, P = 180 W
kpd;dOj;jk;, V = 220 V
kpd;Ndhl;lk;, I = ?

jPh;T

epiy (i)
P = VI

I = P
V

I = 420
220

I =
21 Mk;gpah; (my;yJ)
11

I = 1.909 A

mjpf gl;r ntg;gepiyapy;

kpd;Ndhl;l msT I = 1.909 A

epiy (ii)
P = VI

I =
P
V
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I =
180
220

I =
9 (my;yJ) I = 0.818 A
11

Fiwe;jgl;r ntg;gepiyapy;

kpd;Ndhl;l msT> I = 0.818 A

2. 100 thl; kpd; jpwDs;s xU kpd; tpsf;F jpdKk; 5 kzpNeuk;

gad;gLj;jg;gLfpwJ. ,J Nghy ehd;F 60 thl; kpd; tpsf;Ffs; jpdKk; 5

kzpNeuk; gad;gLj;jg;gLfpd;wd. ,jd; %yk; [dthp khjj;jpy; Efug;gl;l

kpd; Mw;wiy fpNyh thl; kzp myfpy; fzf;fpL.

nfhLf;fg;gl;lit

100 W kpd;tpsf;F

jpwd;, P = 100 W
fhyk;, t = 5 kzpfs;

ehl;fspd; vz;zpf;if, = 31 (... [dthp)
60 thl; kpd;tpsf;F Efug;gl;l Mw;wy; = ?
60 W kpd; tpsf;F

jpwd;, P = 60 W
fhyk;, t = 5 kzpfs;

ehl;fspd; vz;zpf;if, = 31
kpd;tpsf;Ffspd; vz;zpf;if, = 4

60 thl; kpd;tpsf;F Efug;gl;l Mw;wy; = ?

jPh;T:

Mw;wy; Efh;T = jpwd; x fhyk; (kzpfspy;)

100 W kpd;tpsf;Ffshy; Efug;gl;l Mw;wy; = jpwd; x fhyk;
= 100 x 5 x 31
= 15,500 Wh
= 15.5 kWh (... 1k = 1000)

ehd;F 60 W kpd;tpsf;Ffshy;

Efug;gl;l Mw;wy; = 4 x 60 x 5 x 31
= 37,200Wh
= 37.2 kWh (... 1kilo = 1000)

[dthp khjj;jpy;;

Efug;gl;l nkhj;j Mw;wy;= 100 W kpd;tpsf;fhy; Efug;gl;l Mw;wy;

+
ehd;F 60 W kpd;tpsf;fhy; Efug;gl;l Mw;wy;
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= 15.5 + 37.2
= 52.7 kWh

Efug;gl;l nkhj;j Mw;wy; = 52.7 kWh

3. %d;W Nthy;l; kpd;dOj;jk; kw;Wk; 600 kpy;yp Mk;gpah; kpd;Ndhl;lKk;

ghAk; xU lhh;r; tpsf;fpdhy; cUthFk;.

m. kpd; jpwd;

M. kpd; jil kw;Wk;

,. ehd;F kzpNeuj;jpy; Efug;gLk; kpd;dhw;wy; Mfpaitfis fzf;fpLf.

nfhLf;fgl;lit

kpd;dOj;jk;,V = 3 V
kpd;Ndhl;lk;, I = 600 mA (...1 kpy;yp = 10-3)

= 600 x 10-3 A
= 0.6 A

fhyk;;, t = 4 kzpfs;

jpwd;, P = ?
kpd;jil = ?

Efug;gl;l Mw;wy; = ?

jPh;T:

m) jpwd;, P = VI
P = 3 x 0.6

P = 1.8 W

M) kpd;jil R = V
I

= 3
0.6

R = 5 

,) ehd;F kzpNeuj;jpy;

Efug;gLk; Mw;wy; = jpwd; x fhyk;

= 1.8 x 4

Efug;gLk; Mw;wy; = 7.2 Wh

4. R kpd;jilAs;s xU fk;gpahdJ Ie;J rk ePsKila fk;gpfshf

ntl;lg;gLfpwJ.

m. ntl;lg;gl;l fk;gpapd; kpd;jil ntl;lg;glhj mry; fk;gpapd; kpd;jilNahL

xg;gpLifapy; vt;thW khw;wkilfpwJ.
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Gj;;jf tpdh tpil

I. rhpahd tpiliaj;

Njh;e; ;njL

1. H
2(g)

+ Cl
2(g)

2HCl
(g)

vd;gJ

m. rpijTWjy; tpid

M. Nrh;f;if tpid

,. xw;iw ,lg;ngah;r;rp tpid

<. ,ul;il ,lg;ngah;r;rp tpid

2. xspr;rpijT vd;gJ ,jdhy;

eilngWk; rpijT tpidahFk;.

m. ntg;gk;

M. kpd;dhw;wy;

,. xsp

<. ve;jpu Mw;wy;

3 . fhh ; gd ; kw ;Wk ; Mf ;] p[d ;

,ilNaahd xU tpid gpd;tUkhW

Fwpf;fg;gLfpwJ.

C
(s)

+ O
2(g)

CO
2(g)

,J vt ;tif t pidahf

tifg;gLj;jg;gLfpwJ.

(i) Nrh;f;if tpid

(ii) vhpjy; tpid
(iii) rpijTWjy; tpid
(iv) kPsh tpid

I 1. (M) 2. (,) 3. (<) 4. (,) 5. (m)

m. (i) kw;Wk; (ii)
M. (i) kw;Wk; (iv)
,. (i),(ii) kw;Wk; (iii)
<. (i),(ii) kw;Wk; (iv)

4. Na
2
SO

4(aq)
+BaCl

2(aq)
BaSO

4(s)
+

NaCl
(aq)

vd;w Ntjpr;rkd;ghL gpd;tUtdtw;Ws;

vt;tif tpidiaf; Fwpf;fpwJ

m. eLepiyahf;fy; tpid

M. vhpjy; tpid

,. tPo;gbthjy; tpid

<. xw;iw ,lg;ngah;r;rp tpid

5. Ntjpr; rkepiy gw;wpa gpd;tUk;

$w;Wfspy; vit rhpahdit?

(i) ,af;fj;jd;ik cilaJ

(ii) rkepiyapy; Kd;Ndhf;F kw;Wk;

gpd;Ndhf;F tpidfspy;

tpidNtfk; rkk;.

(iii) kPsh tpidfs; Ntjpr;

rkepiyia miltjpy;iy.

(iv) tpidgL nghUs; kw;Wk;

tpidtpis nghUs;fspy; nrwpT

NtWglyhk;

Ntjptpidfspd;

tiffs;10
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m. (i),(ii) kw;Wk; (iii)
M. (i),(ii) kw;Wk; (iv)
,. (ii),(iii) kw;Wk; (iv)
<. (i),(iii) kw;Wk; (iv)

6. X
(s)

+ 2HCl
(aq)

XCl
2(aq)

+ H
2(g)

vd;w

xw;iw ,lg;ngah;r;rp tpidapy; X
vd;gJ gpd;tUtdtw;Ws; vijf;

Fwpf;fpwJ.

(i) Zn (ii) Ag (iii) Cu (iv) Mg

rhpahd ,iziaj; Njh;e;njL

m. (i) kw;Wk; (ii)
M. (ii) kw;Wk; (iii)
,. (iii) kw;Wk; (iv)
<. (i) kw;Wk; (iv)

7. gpd;tUtdtw;Ws; vJ “jdpkk; +
jdpkk; Nrh;kk;” tif my;y

m. C
(s)

+ O
2(g)

CO
2(g)

M. 2K
(s)

+ Br
2(l)

2KBr
(s)

,. 2CO
(g)

+ O
2(g)

2CO
2(g)

<. 4Fe
(s)

+ 3O
2(g)

2Fe
2
O

3(s)

8. gpd;tUtdtw;Ws; vJ tPo;gbthjy;

tpidia Fwpf;fpwJ.

m.A
(s)

+ B
(s)

C
(s)

+ D
(s)

M. A
(s)

+ B
(aq)

C
(aq)

+ D
(l)

,. A
(aq)

+ B
(aq)

C
(s)

+ D
(aq)

<. A
(aq)

+ B
(s)

C
(aq)

+ D
(l)

9. xU fiurypd; pH kjpg;G 3 vdpy;>

mjd; (OH-) i`buhf;irL madp

nrwpT vd;d?

m. 1 × 10–3 M M. 3 M
,. 1 × 10–11 M <. 11 M

10. J}shf;fg;gl;l CaCO
3
; fl;bahd

CaCO
3
tpl jPtpukhf tpid GhpfpwJ.

fhuzk;

m. mjpf Gwg;gug;gsT

M. mjpf mOj;jk;

,. mjpf nrwptpdhy;

<. mjpf ntg;gepiy

II. Nfhbl;l ,lq;fis epug;Gf
1 . mkpyk ; kw ;Wk ; fhuj ;j pw ;F

,ilNaahd tpid ............... vd;W

miof;fg;gLfpwJ.

2. i`l;NuhFNshhpf; mkpyj;Jld;

ypj;jpak; cNyhfk; tpid GhpAk;

NghJ ............. thA ntspNaWfpwJ.

3. gdpf;fl;b cUFjy; nraypy; epfOk;

rkepiy ........... vd;W miof;fg;gLfpwJ.

4. xU gor;rhhpd; pH kjpg;G 5.6.

,jDld; ePh;j;j Rz;zhk;G Nrh;f;Fk;

NghJ ,jd; pH kjpg;G ........................

(mjpfkhfpwJ / FiwfpwJ)

5. 25oC ntg;gepiyapy; ePhpd; madpg;

ngUf;fj;jpd; kjpg;G......................

6. kdpj uj;jj;jpd; nghJthd pH
kjpg;G ...................

7. kpd;dhw;gFg;G vd;gJ .......... tif

tpidahFk;.

8. njhFg;G tpidfspy; cUthFk;

t pid t pis nghUs ;fs pd ;

vz;zpf;if ...............

9. Ntjp vhpkiy vd;gJ ........... tif

tpidf;F vLj;Jf;fhl;lhFk;.

10. i`bu[d; (H+) madp ePhpy;

fiutjhy; cUthFk; madp ..............

vd;W miof;fg;gLfpwJ.

I 6. (<) 7. (,) 8. (,) 9. (,) 10. (m)

II. 1. eLepiyahf;fy; tpid 2. i`l;u[d; 3. ,aw;gpay; rkepiy

4. mjpfkhfpwJ 5. 1.00 x 10-14 Nkhy;2 nlrpkP-6 6. 7.4 7. rpijT tpid

8. xd;W 9. Ntjp rpijT tpid 10. i`l;Nuhdpak; madp
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III. nghUj;Jf
1. tpidapd; tiffis milahsk; fhz;

tpid tif

1. NH
4
OH

(aq)
+CH

3
COOH

(aq)
CH

3
COONH

4(aq)
+H

2
O

(l)
-xw;iw ,lg;ngah;r;rp tpid

2. Zn
(s)

+ CuSO
4(aq)

ZnSO
4(aq)

+ Cu
(s)

- vhpjy; tpid

ntg;gk;
3. ZnCO

3(s)
ZnO

(s)
+ CO

2(g)
- eLepiyahf;fy; tpid

4. C
2
H

4(g)
+ 4O

2(g)
2CO

2(g)
+ 2H

2
O

(g)
+ ntg;gk; - ntg;gr;rpijT tpid

tpil:

tpid tif

1. NH
4
OH

(aq)
+CH

3
COOH

(aq)
CH

3
COONH

4(aq)
+H

2
O

(l)
- eLepiyahf;fy; tpid

2. Zn
(s)

+ CuSO
4(aq)

ZnSO
4(aq)

+ Cu
(s)

-xw;iw ,lg;ngah;r;rp tpid

ntg;gk;3. ZnCO
3(s)

ZnO
(s)

+ CO
2(g)

- ntg;gr;rpijT tpid

4. C
2
H

4(g)
+ 4O

2(g)
2CO

2(g)
+ 2H

2
O

(g)
+ ntg;gk; - vhpjy; tpid

IV. rhpah? jtwh? jtW
vdpy; $w;wpid jpUj;Jf

1 . r py ;th ; cNyhfk ; iel ; h pf ;
mkpyj;jpy; i`bu[d; thAit
,lg;ngah;r;rp nra;a ty;yJ.
jtW

rhpahd $w;W: rpy;th; cNyhfk; iel;hpf;
mkpyj;jpy; i`bu[d; thAit
,lg;ngah;r;rp nra;a ,ayhJ.

2. SO
3
, CO

2
, NO

2
Nghd;w thAf;fs;

fiue;Js;s kioePhpd; pH kjpg;G 7-
ia tpl Fiwthf ,Uf;Fk;.
rhp

3. xU kPs; tpidapd; rkepiyapy;
tpidtpis kw;Wk; tpidgL

nghUs;fspd; nrwpT rkkhf ,Uf;Fk;.

rhp

4. xU kPs;tpidapd; VNjDk; xU

tpidtpis nghUis mt;tg;

nghOJ ePf;Fk; nghOJ mt;tpidapd;

tpisr;ry; mjpfhpf;fpwJ.

rhp

5. pH jhis xU fiurypy; eidf;Fk;

nghOJ kQ;rshf khWfpwJ. vdNt

mf;fiury; fhuj;jd;ik nfhz;lJ.

jtW

rhpahd $w;W: pH jhis xU fiurypy;

eidf;Fk; nghOJ kQ;rshf

khWfpwJ. vdNt mf;fiury;

mkpyj;jd;ik nfhz;lJ.

V. RUf;fkhf tpilasp

1 . ng hl ; l hr pak ; FNshuiL

ePh;f;fiuriy rpy;th; iel;Nul;

ePh;f;fiurYld; Nrh;f;Fk; nghOJ

ntz;ik epw tPo;gbT cz;lhfpwJ.
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I. rhpahd tpiliaj;

Njh;e;njL.

1. fPNo nfhLf;fg;gl;Ls;stw;wpy;

rhpahd $w;W vJ?

m) xU Ntjptpidapy; <LgLk;

%yf;$Wfspd; mZf;fs;

my;yJ jdpkq;fs;

khw;wpaikf;fg;gl;L Gjpa

%yf;$Wfs; cUthfpd;wd.

M) mZf;fSf;fpilNaahd

gpizg;Gfs; cile;J gioa

Ntjpg;gpizg;Gfs; cUthfpd;wd.

,) gpizg;G cilAk; NghJ Mw;wy;

cwpQ;rg;gLfpwJ mNjNghd;W

gpizg;G cUthFk; NghJ

Mw;wy; ntspg;gLfpwJ.

<) Ntjptpidapy; Gjpa %yf;$Wfs;

cUthtjpy;iy

4. xU fiurypy; i`l;uhf;i]L madpr; nrwpT 1.0 x 10-11 Nkhy;; vdpy;

mjd; pH kjpg;G vd;d?

i`l;uhf;i]L madpr; nrwpT = 1 x 10-11 Nkhy;

fiurypd; pH = ?

[OH -] = 1 x 10-11 Nkhy;

pOH = - log
10

[OH-]

= - log
10

[10-11]

= - [-11 x log
10

10]

= - [-11]

= 11

pH + pOH = 14

pH = 14 - pOH

= 14 - 11

= 3

tpil: fiurypd; pH = 3

gpw tpdh-tpilfs;

2. kPj;Njd; Mf;rp[Dld; tpidGhpe;J

cUthFk; tpisnghUs;

m) nkj;jdhy;
M) fhy;rpak;
,) fhh;gd; il Mf;i]L kw;Wk; ePh;
<) fhg;gh;

3. fPNo nfhLf;fg;gl;Ls;sjpy; ve;j
jfty; rkd;gLj;jg;gl;l Ntjpr;rkd;ghL
rhh;e;jJ my;y
m) tpidgL kw;Wk; tpid tpis
nghUs;fspd; ,aw;gpay; epiyik

M) tpidgL kw;Wk; tpid tpis
nghUs;fspd; FwpaPLfs; kw;Wk;
Ntjpapay; thag;ghLfs;;

,) tpidgL kw;Wk; tpid tpis
nghUs;fspd; %yf;$Wfspd;
vz;zpf;if

<) Ntjptpid eilngWtjw;fhd
#o;epiy.

I. 1. (m) kw;Wk; (,) 2. (,) 3. (<)
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4. i`l;u[d; thA kw;Wk; FNshhpd;

thA ve;j tpidapd; %ykhf

,ize;J i`l;u[d; FNshiuL

thAit jUfpwJ.

m) Nrh;f;if tpid

M) ntg;gf; nfhs; tpid

,) ntg;g ckpo; tpid

<) ,it midj;Jk;

5. rpijT tpidapd; nghJthd tbtk;

m) A + B C
M) A - B A + B
,) A B + C
<) A + B D

6. ‘A’ vd;w jdpkj;jpd; kPJ <ug;gjk;

cs;s fhw;W gLk; NghJ mlh; rptg;G

8. gpd;tUtdtw;Ws; vJ kpd;dhw; rpijT tpidiar; rhh;e;jJ.

ntg;gk;
m) CaCO

3( s)
CaO

(s)
+ CO

2(g)

kpd;dhw;wy;;
m) 2NaCl

(aq)
2Na

(s)
+ Cl

2(g)

ntg;gk;
,) 2HgO

(s)
2Hg

(l)
+ O

2(g)

<) CH
4(g)

+ O
2(g)

CO
2(g)

+ H
2
O

(g)

9. gpd;tUk; Ntjptpidfspy; vJ Nrh;f;if tpidf;fhd cjhuzk;

m) NaOH
(aq)

+ HCl
(aq)

NaCl
(aq)

+ H
2
O

(l)

M) H
2(g)

+ Cl
2(g)

2 HCl
(g)

,) 2Mg
(s)

+ O
2(g)

2 MgO
(s)

<) Zn
(s)

+ 2HCl
(aq)

ZnCl
2

+ H
2(g)

10. xspr;rpijT tpidf;fhd cjhuzk;

m) 2K
(s)

+ 2H
2
O

(l)
2KOH

(aq)
+ H

2(g)

M) CH
4(g)

+ 2O
2(g)

CO
2(g)

+ 2H
2
O

(g)

epw ‘B’ vd;w Nrh;kk; cUthfpwJ. ‘A’
kw;Wk; ‘B’ apid fz;lwpf.
m) ‘A’ vd;gJ Ag, ‘B’vd;gJ Ag

2

M) ‘A’ vd;gJ Fe, ‘B’vd;gJ Fe
2
O

3

,) ‘A’ vd;gJ Cu, ‘B’vd;gJ CuO
<) ‘A’ vd;gJ Mg, ‘B’vd;gJ MgO

ntg;gk;
7. CaCO

3(s)
CaO

(s)
+ CO

2(g)

NkNy nfhLf;fg;gl;Ls;sJ ve;j
tif ntg;gr;rpijT tpid
m) ntg;g ckpo; tpid
M) ntg;g nfhs; tpid
,) m kw;Wk; M ,uz;Lk;

<) ,tw;wpy; VJk; ,y;iy

4. (m) 5. (M) 6. (M) 7. (M) 8. (M) 9. (M) kw;Wk; (,) 10. (,)
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xsp
,) 2AgBr

(s)
+ O

2(g)
2 Ag

(s)
+ Br

(g)

<) Zn
(s)

+ 2HCl
(aq)

ZnCl
2 (aq)

+ H
2(g)

11. Nrh;kk; + jdpkk; Nrh;kk; fz;lwpf.

m) 2Na
(S)

+ Cl
2(g)

2NaCl
(aq)

M) PCl
3(l)

+ Cl
2(g)

PCl
5(g)

,) Mg
(s)

+ O
2(g)

2 MgO
(s)

<) PCl
5(g)

PCl
3(g)

+ Cl
2(g)

12. iel;u[d; kw;Wk; i`l;u[dpy; ,Ue;J mk;Nkhdpah cUthjy; ve;j

tpidf;fhd cjhuzk;.

m) ntg;gr; rpijT M) tPo;gbthjy; tpid

,) ,lg;ngahr;rp tpid <) Nrh;f;if tpid

13. Jj;jehf cNyhfj;ij i`l;NuhFNshhpf; mkpyj;jpy; itf;Fk; NghJ

ntsptUk; thA

m) CO M) CO
2

,) H
2
O <) H

2

14. Zn
(s)

+ 2HCl
(aq)

ZnCl
2 (aq)

+ H
2(g)

ve;j tpidiar; rhh;e;jJ.

m) xspr;rpijT tpid M) ntg;gr; rpijT tpid

,) vhpjy; tpid <) kpd;dhw; rpijT tpid

15. Pb(NO
3
)

2
+ 2KI PbI

2
+ 2KNO

3

m) eLepiyahf;fy; tpid M) rpijT tpid

,) vhpjy; tpid <) tPo;gbthf;fy; tpid

16. gpd;tUtdtw;Ws; vJ eLepiyahf;fy; tpidf;fhd cjhuzk;

m) Zn
(s)

+ 2HCl
(aq)

ZnCl
2 (aq)

+ H
2(g)

M) Fe
(s)

+ CuSO
4(aq)

FeSO
4(aq)

+ Cu
(s)

,) NaOH
(aq)

+ HCl
(aq)

NaCl
(aq)

+ H
2
O

(l)

<) C
3
H

8(g)
+ 5O

2(g)
3CO

2(g)
+ 4H

2
O

(g)
+ ntg;gk;

17. gpd;tUtdtw;Ws; vJ rkd;gLj;jg;gl;l Ntjpr; rkd;ghL my;y

m) Fe
(s)

+ Cl
2(g)

FeCl
3(aq)

M)Zn
(s)

+ S
(s)

ZnS
(s)

11.(M) 12. (<) 13. (<) 14. (,) 15. (<) 16. (<) 17. (m)
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,) CaCO
3(s)

CaO
(s)

+ CO
2(g)

<) Fe
(s)

+ CuSO
4(aq)

FeSO
4(aq)

+ Cu
(s)

18. gpd;tUtdtw;Ws; vJ kPs;tpidf;fhd cjhuzk;.

m) C
(s)

+ O
2(g)

CO
2(g)

+ ntg;gk;

M) PCl
5(g)

PCl
3(g)

+ Cl
2(g)

ntg;gk;
,) CaCO

3(s)
CaO

(s)
+ CO

2(g)

xsp
<) 2AgBr

(s)
2 Ag

(s)
+ Br

2(g)

19. C
(s)

+ O
2(g)

CO
2(g)

+ ntg;gk;.

m) kPsh tpid M) tPo;gbthf;fy; tpid

,) eLepiyahf;fy; tpid <) m kw;Wk; , ,uz;Lk;

,) Al <) ,it midj;Jk;

24. mkpyq;fspd; pH kjpg;G

m) 7 I tpl FiwT

M) 7 I tpl mjpfk;

,) 7 f;F rkk;

<) 1 I tpl FiwT

25. J}a ePhpd; pH kjpg;G

m) 9 M) 2

,) 7 <) 14

26. fhuj;jpd; pH kjpg;G

m) 7 I tpl mjpfk;

M) 7 I tpl FiwT

,) 7 f;F rkk;

<) 1 I tpl FiwT

27. kdpj ,uj;jj;jpd; pH kjpg;G

m) 8.35 - 8.45 M) 6.35 - 6.45

,) 7.35 - 7.45 <) 5.35 - 5.45

28. fly; ePhpd; pH kjpg;G

m) 9 M) 8

,) 7 <) 10

20 . Ntjptpidfspd; Ntfj;ij

ghjpf;Fk; fhuzp

m) tpidgL nghUspd; Gwg;gug;gsT

M) mOj;jk;

,) ntg;gk;

<) ,it midj;Jk;

21. tpida+f;fp vd;gJ

m) tpidapd; Ntfj;ij

mjpfhpf;fpwJ.

M) tpidapd; Ntfj;ij Fiwf;fpwJ.

,) tpidapid eLepiyahf;FfpwJ.

<) Ntjptpidapd; Ntfj;ij

Fiwf;fpwJ.

22. 25oC -y; ePhpd; madpg;ngUf;fj;jpd;

kjpg;G

m) 1.00 x 1014 M) 1.00 x 104

,) 1.00 x 10-4 <) 1.00 x 10-14

23. fhg;gh; mjd; fiurypypUe;J ve;j

cNyhfj ;ij ,lg ; ngah ; r ; r p

milar;nra;fpwJ.

m) Ag M) Zn

18. (M) 19. (m) 20. (<) 21. (m) 22. (<) 23. (m)

24. (m) 25. (,) 26. (m) 27. (,) 28. (M)
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29. (M) 30. (m) 31. (m) 32. (M) 33. (,) 34. (,) 35. (<)

II 1. cwpQ;rg;gLfpwJ> ntspg;gLfpwJ 2. ePh; 3. ,aw;gpay;

4. $Lif 5. %d;W 6. Nkhy;2 nlrpkP-6 7. rkepiy

8. ntg;gnfhs; 9. kpd;dhw;gFg;G 10. tpidtpis nghUs;

29. rpl;hpf; mkpyk; nfhz;l goq;fs;

ve;j tif kz;zpy; tsh;fpd;wd.

m) mkpyj;jd;ik kz;

M) fhuj;jd;ik kz;

,) eLepiyj;jd;ik kz;

<) VNjDk; xU tif kz;

30. ney; tsu ve;j tifahd kz;

mtrpag;gLfpwJ.

m) mkpyj;jd;ik kz;

M) fhuj;jd;ik kz;

,) eLepiyj;jd;ik kz;

<) VNjDk; xU tif kz;

31. kdpj ckpo;ePhpd;; pH kjpg;G

m) 6.5 - 7.5

M) 7.5 - 8.0

,) 7.9 -8.1

<) 3.5 - 4.0

32. fhg;gh; ry;Ngl; ePhpy; fiue;J

cUthFk; fiury;

m) epwkw;wJ M) ePyk;

,) gr;ir <) kQ;rs;

33. Ntjpay; JUg;gpbj;jy; vd;gJ

m) ePNuw;wkile;j ngu]; Mf;irl;

M) ngu]; Mf;irl;

,) ePNuw;wkile;j nghpf; Mf;irl;

<) nghpf; Mf;irl;

34. fUk;G tsu ve;j tif kz;

Njitg;gLfpwJ.

m) fhuj;jd;ik kz;

M) mkpyj;jd;ik kz;

,) eLepiyj;jd;ik kz;

<) VNjDk; xU tif kz;

35. gpd;tUk; Ntjptpidapy; vJ

Nrh;f;if tpidiar; rhh;e;jJ my;y

m) 2Na
(s)

+ Cl
(g)

2NaCl
(s)

M) H
2(g)

+ Cl
2(g)

2 HCl
(g)

,) 2Mg
(s)

+ O
2(g)

2 MgO
(s)

<) Zn
(s)

+ 2HCl
(aq)

ZnCl
2
+ H

2(g)

II. Nfhbl;l ,lq;fis epug;Gf

1. gpizg;G cilAk; nghOJ Mw;wy;

............ gpizg;G cUthFk; nghOJ

Mw;wy; ................

2. kPj;Njd; + Mf;]p[d;  fhh;gd;

il Mf;irL + ..................

3. ePh;> gdpf;fl;bahf ciwtJ vd;gJ

............ khw;wj;jpw;fhd cjhuzk;

MFk;.

4. Nrh;f;if tpid> .............. tpid

vdTk; miof;fg;gLfpwJ.

5. tpidgL nghUspd; jd;ikiag;

nghUj;J Nrh;f;if tpidfs; .........

tiffshf gphpf;fg;gLfpd;wd.

6. ePhpd; madpg;ngUf;f myF ..........

7. Kd;Ndhf;F tpidapd; NtfKk;>

gpd;Ndhf;F tpidapd; NtfKk;

rkkhf ,Uf;Fk; epiy .........vdg;gLk;.

8. ntg;gj;ij cwpQ;Rk; tpidfis

......... tpidfs; vdyhk;.

9. kpd;dhw; rpijT tpidfs; ..........

vdTk; miof;fg;gLfpwJ.

10. tpidgL nghUspypUe;J cUthFk;
Nrh;kk;............. vd miof;fg;gLfpwJ.
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11. tpidapd; ,Wjpapy;; cUthFk;

Nrh;kk;......................

12. rpy;th; GNuhikL kPJ xspgLk;

nghOJ> mJ rpijTw;W rpy;th;

cNyhfj;ijAk; .............. thAitAk;

jUfpwJ.

13. ,U Nrh;kq;fspd; ePh;f;fiury;fis

fyf;Fk; nghOJ> mit tpidGhpe;J

ePhpy; fiuahj xU tpisnghUSk;>

ePhpy; fiuAk; xU tpisnghUSk;

Njhd;Wk; tpid ................... vdg;gLk;.

14. ,uz;L my;yJ mjw;F Nkw;gl;l

tpidgL nghUs;fs; ,ize;J xU

Nrh;kk; cUthFtJ .............. tpid

MFk;.

15. xU Nrh;kk; rpijTw;W ,uz;L

my;yJ mjw;F Nkw;gl;l vspa

%yf;$Wfshf khWtJ .................

vdg;gLk;.

16. mjpf tpid jpwd; cila

nkl;ly; .....................

17. tpidgL nghUs; kpfTk; tpiuthf

Mf;rp[Dld; Nrh;e;J xd;W my;yJ

gy Mf;irLfisAk ; ntg ;g

Mw;wiyAk; jUtJ .........tpid

MFk;.

18. ,ul;il ,lg;ngah;r;rp tpid

.................. vdTk; miof;fg;gLfpwJ.

19. khh;gpypd; Ntjpapay; tha;g;ghL

.......................

20. Ntjp tpidapy;> Kd;Ndhf;F tpid

kw ;Wk ; g pd ; Ndhf ;F t pid

eilngWtJ .. . . . . . . . . . . . . . . . vd

miof;fg;gLfpwJ.

21. gpd;Ndhf;F tpid eilngwhjJ

....... tpid vd miof;fg;gLfpwJ.

22. kPs; tpid ............. eilngWk;.

23. ...................... ntg;gepiyapy; tpid

Ntfkhf eilngWfpwJ.

24. Ntjptpidapy; fl;bahd tpidgL

nghUs;fis tpl> ................. tpidgL

nghUs;fs; tpiuthf tpidGhpAk;.

25. .............. vd;gJ tpidapy; Neubahf

<LglhJ> Mdhy; mt;tpidapy;

Ntfj;ij mjpfhpf;fpwJ.

2 6 . xU k Ps ; Ntj pt pida pd ;

tpidgLnghUs; kw;Wk; tpid

tpisnghUspd; nrwptpy; ve;j

khw;wKk; ............... epiyapy; epfohJ.

27. ................... rkepiyapy; midj;J

epiyfspd; fdmsTk; khwhJ.

28. pH msTNfhypid mwpKfg;

gLj;jpath; ......................

29. pH + pOH = ...................

30. tapw ;w py ; (,ug ;ig) cs;s

mkpyj;jpd; pH kjpg;G .................

31. J}a ePhpd; pH kjpg;G ..................

32. kdpj ,uj;jj;jpd; pH kjpg;G .......

33. kdpj ckpo;ePhpd;; pH kjpg;G .........

11. tpidtpis nghUs; 12. GNuhkpd; 13. tPo;gbthf;fy; tpid

14. $Lif 15. rpijT tpid 16. nghl;lhrpak; 17. vhpjy;

18. nkl;lhjp]p]; tpid 19. CaCO
3

20. kPs;tpid 21. kPsh 22. nkJthf

23. mjpf 24. J}shf;fg;gl;l 25. tpida+f;fp 26. rk 27. ,aw;gpay;

28. S.P.L. rhud;rd; 29. 14 30. 2 31. 7 32. 7.35 - 7.45 33. 6 - 8
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Gj;jf tpdh tpilfs;

1. rhpahd tpiliaj; Njh;e;njL

1. Mw;wy; rhh ;e ;j flj;Jjypy;

(nray;kpF flj;Jjy;) ............

m) %yf;$Wfs; nrwpT Fiwthd

gFjpapypUe;J nrwpT mjpfkhd

gFjpf;F ,lk; ngah;fpwJ.

M) Mw;wy; nrytplg;gLfpwJ.

,) mit Nky; Nehf;fp flj;Jjy;

KiwahFk;.

<) ,it midj;Jk;.

2. Nthpd; %yk; cwpQ;rg;gl;l ePuhdJ

jhtuj;jpd; Nkw;gFjpf;F ,jd;

%yk; flj;jg;gLfpwJ.

m) Gwzp M) Gwj;Njhy;

,) GNshak; <) iryk;

3 . e P u ht p g ; N g hf ; f pd ; ng hOJ

ntspNaw;wg;gLtJ

m) fhh;gd;il Mf;irL

M) Mf;]p[d;

,) ePh;

<) ,it vJTkpy;iy

4. Nth;j;J}tpfshdJ xU

m) Gwzp nry;yhFk;

M) Gwj;Njhypd; ePl;rpahFk;

jhtuq;fspd; flj;Jjy;

kw;Wk; tpyq;Ffspd;

Rw;Nwhl;lk;14

,) xU nry; mikg;ghFk;

<) M kw;Wk; ,

5. fPo;fz;l ve;j epfo;r;rpf;F Mw;wy;
Njit
m) nray; kpF flj;Jjy; (Mw;wy;

rhh; flj;Jjy;)
M) guty;
,) rt;T+L guty;
<) ,it midj;Jk;

6. kdpj ,jaj;jpd; Rth; vjdhy;
MdJ?
m) vz;Nlhfhh;bak;

M) vgpfhh;bak;

,) ikNahfhh;bak;

<) Nkw;$wpait midj;Jk;

7. ,uj;j Xl;lj;jpd; rhpahd thpir
vJ?
m) ntz;l;hpf;fps; - Vl;hpak; -

rpiu - jkdp

M) Vl;hpak; - ntz;l;hpf;fps; -

rpiu - jkdp

,) Vl;hpak; - ntz;l;hpf;fps; -

jkdp - rpiu

<) ntz;l;hpf;fps; - rpiu -

Vl;hpak;- jkdp

I. 1. (<) 2. (<) 3. (,) 4. (<) 5. (m) 6. (<) 7. (,)
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5. ePuhtpg;Nghf;F xU Njitahd jPq;F

nray; tpsf;Ff.

ePuhtpg;Nghf;F NjitahdJ

1. ePuhtpg;Nghf;fpd; ,Otpirapd;

fhuzkhf ePuhdJ jhtuj;jpd; Nky;

gFjpf;F nry;y cjTfpwJ.

2. xspr;Nrh;f;iff;F Njitahd

ePh; fpilf;fpwJ.

3. fdpkq;fs; jhtuj;jpd; midj;Jg;

gFjpfSf;Fk; nry;y cjTfpwJ.

4 . ,iyfs pd ; Nkw ; g ug ; G

Fsph;r;rpahf ,Uf;f cjTfpwJ.

5. nry;fis tpiwg;Gj; jd;ikAld;

,Uf;fr; nra;fpwJ. ,jdhy; nry;ypd;

tbtk; khwhky; ,Uf;f cjTfpwJ.

ePuhtpg;Nghf;F jPq;fhdJ

1. msTf;F mjpfkhd ePuhtpg;

Nghf;fpdhy; ePh; tPzhfpwJ.

2. ePh; gw;whf;Fiw Vw;gLfpwJ.

3. jhtuq;fs; thLjy; kw;Wk; mopjy.;

gpw tpdh tpilfs;

I. rhpahd tpiliaj; Njh;e;njL

1. fPNo nfhLf;fg;gl;Ls;stw;wpy;
ePuhtpg;Nghf;Fld; njhlh;gw;wJ vJ?
m) fdpkq;fis flj;JfpwJ
M) ePh; Rw;Nwhl;lk;
,) ntg;gepiy
<) ,uj;jg;Nghf;F

2. fhg;G nry;fspd; gad;ghL

m) ePuhtpg;Nghf;F

M) ePh;Jspg;Nghf;F

,) ghJfhj;jy;

<) Neha;j; njhw;Wf;fhd vjph;g;G

3. ePuhtpg;Nghf;F ve;j nry;fspd; nray;-
ghLfspdhy; rPuikf;fg;gLfpwJ.

4. EiuaPuy; jkdp kw;Wk; EiuaPuy; rpiu Mfpait rhjhuz jkdp kw;Wk;

rpiu Mfpatw;wpd; gzpfNshL xg;gpLk; NghJ vt;thW NtWgLfpd;wd.

t.vz ; EiuaPuy; jkdp rhjhuz jkdp

1. EiuaPuy; jkdp Mf;rp[d; Fiwe;j rhjhuz jkdp Mf;rp[d;

,uj;jj;ij vLj;Jr; nry;fpwJ. kpFe;j ,uj;jj;ij vLj;J

nry;fpwJ

2. ,uj;jj;ij ,jaj;jpypUe;J ,uj;jj;ij ,jaj;jpypUe;J

EiuaPuYf;F vLj;Jr; nry;fpwJ gy;NtW cWg;GfSf;F

vLj;Jr; nry;fpwJ

t.vz ; EiuaPuy; rpiu rhjhuz rpiu

1. EiuaPuy; rpiu Mf;rp[d; kpFe;j rhjhuz rpiu Mf;rp[d;

,uj;jj;ij vLj;Jr; nry;fpwJ. Fiwe;j ,uj;jj;ij vLj;J

nry;fpwJ

2. ,uj;jj;ij EiuaPuypypUe;J ,uj;jj;ij gy;NtW

,jaj;jpw;F vLj;Jr; nry;fpwJ cWg;GfspypUe;J ,jaj;jpw;F

vLj;Jr; nry;fpwJ

I 1. (<) 2. (m) 3. (M)
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m) ,iyapilj; jpR
M) fhg;G nry;fs;
,) vgpnlh;ky; nry;fs;
<) vz;Nlhnlh;ky; nry;fs;

4. %yf;$Wfs; nrwpT Fiwthd

gFjpapypUe;J nrwpT mjpfkhd

gFjpf;F flj;jg;gLtJ

m) Mw;wy; rhuh flj;Jjy;

M) Mw;wy; rhh;e;j flj;Jjy;

,) guty;

<) ,it VJk; ,y;iy

5. GNshaj;jpypUe;J czthdJ

mOj;jk; Fiwthd nry;fSf;F

flj;jg;gLtJ.

m) ePuhtpg;Nghf;F M) Rthrk;

,) ,lk;ngah;jy; <) xspr;Nrh;f;if

6 . czthdJ rh ; f ; fiuahf

flj;jg;gLtJ.

m) gpuf;Nlh]; M) FSf;Nfh];;

,) Nfyf;Nlh]; <) Rf;Nuh];

7. jhtuq;fspy;> cs;s Nth;fs; ePhpid

cwpQ;Rk; epfo;T

m) guty; M) rt;T+L guty;

,) Mw;wy; rhh;e;j flj;Jjy;

<) Rthrk;

8. Mw;wiyg; gad;gLj;jp %yf;$Wfs;

xU gFjpa py pUe ;J kw ;nwhU

gFjpf;F flj;jg;gLtJ.

m) rt;T+L guty;

M) nray; kpF flj;Jjy;

,) Mw;wy; rhuh flj;Jjy;

<) ,lk; ngah;jy;;

9. ePh; kw;Wk; fdpk cg;Gfs; Nthpy;

,Ue;J jz;bw;F ,Otpirapd;

%ykhf ngwg;gLk; epfo;T

m) ,lk;ngah;jy;;

M) ePuhtpg;Nghf;F

,) Rthrk;

<) xspr;Nrh;f;if

10. gpd;tUtdtw;Ws; ve;j nray;Kiw

rt ;T +L guty ; Nrhjidapy ;

gad;gLj;jg;gLfpwJ.

m) jprpy; Gdypd; tha;g;gFjp

CLUTr; rt;tpdhy; fl;b

itf;fg;gl;Ls;sJ.

M) jprpy; Gdypd; tha;g;;gFjp

miuflj;Jr; rt;tpdhy; fl;b

itf;fg;gl;Ls;sJ.

,) /Nghl;Nlh kPl;lh;

<) ngy;-[hh;

11. fPNo nfhLf;fg;gl;Ls;stw;wpy; vJ

rhNww;wk; njhlh;ghd gbepiyfs;

m) Nth; mOj;jk;

M) je;Jfpf; Foha; tpir

,) ePh; %yf;$Wfspd; $l;bizT

<) ,it midj;Jk;

12. Nth;fspd; %yk; cwpQ;rg;gl;l ePh;

kw;Wk; fdpkq;fs; Nky; Nehf;fp gpw

gFjpfSf;F flj;jg;gLtJ

m) rhNww;wk;

M) guTjy;

,) ,lk; ngah;jy;

<) ,it VJk; ,y;iy

13. ,iyapd; Gwj;Njhy; Jis topahf

ePuhdJ Mtpahf ntspNaWtJ.

m) ePuhtpg;Nghf;F M) rt;T+L guty;

,) guty; <) Mtpahjy;

14. jpwe;j tif Rw;Nwhl;l kz;lyk;

vjpy; fhzg;gLfpwJ.

m) KJnfYk;gpfs;

4. (M) 5.(,) 6. (<) 7. (M) 8. (M) 9. (M)

10. (M) 11. (<) 12.(m) 13. (m) 14. (,)
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M) KJnfYk;gw;witfs;

,) fZf;fhypfs;

<) tisjir GOf;fs;

15 . ,jaj ;j pd ; Ng];Nkf ;fuhf

nray;gLtJ vJ

m) AV fZ M) SA fZ

,) `p]; fw;iw <) Gh;fpd;[p fw;iw

16. ,jaj;ij #o;e;J fhzg;gLk;

ciw

m) nkdpd;[]; M) gpspa+uh

,) nghpfhh;bak; <) nghpl;Nlhdpak;

17. ,uj;j mOj;jk; ve;j cgfuzk;

%yk; fz;lwpag;gLfpwJ.

m) ];nlj;jh];Nfhg;

M) vnyf;l;Nuh fhh;bNahfpuhk;

,) njh;NkhkPl;lh;

<) ];gpf;NkhkhNdhkPl;lh;

18. clw;FopapDs; ,uj;jk; nry;tJ

m) jpwe;j tif Rw;Nwhl;lk;

M) %ba tif Rw;Nwhl;lk;

,) rp];lkpf; Rw;Nwhl;lk;

<) EiuaPuy; Rw;Nwhl;lk;

19. Mf;]p[d; kpFe;j ,uj;jj;;jpid

EiuaPuypypUe;J ,jaj;jpw;F vLj;J

nry;tJ

m) EiuaPuy; jkdp

M) ngUe;jkdp

,) EiuaPuy; rpiu

<) fy;yPuy; rpiu

20. kdpjdpd; ruhrhp ,jaj;Jbg;G

m) xU epkplj;jpw;F 72-75 Kiw

M) xU epkplj;jpw;F 70-85 Kiw

,) xU epkplj;jpw;F 72-82 Kiw

<) xU epkplj;jpw;F 72-92 Kiw

21. ,jaj;jpd; Nky; miwfs; ,uz;Lk;

vt;thW miof;fg;gLfpwJ.

m) ntz;l;hpf;fps;fs;

M) Mhpf;fps;fs;

,) jkdpfs;

<) rpiufs;

22. fPNo nfhLf;fg;gl;Ls;stw;wpy;

P̀NkhFNshgpd; vjpy; fhzg;gLfpwJ.

m) ypa+f;Nfhirl;Lfs;

M) vhpj;Nuhirl;Lfs;

,) jpNuhk;Nghirl;Lfs;

<) Jfs;fSila nry;fs;

23 . ,uj ;jj ; jl ;Lfs; vt ;thW

miof;fg;gLfpd;wd.

m) jpNuhk;Nghirl;Lfs;

M) vhpj;Nuhirl;Lfs;

,) ypk;/Nghirl;Lfs;

<) NkhNdhirl;Lfs;

24. ,uj;jr; rptg;gZf;fs; vq;F

cUthfpd;wd.

m) gpl;a+l;lhp Rug;gp

M) vYk;G k[;i[

,) fy;yPuy;

<) Fly;

25. gpd;tUtdtw;wpy; Rw;Nwhl;l

kz;lyj;jpd; Kjd;ikahd cWg;G vJ?

m) fy;yPuy; M) rpWePufk;

,) EiuaPuy;fs; <) ,jak;

26. gpd;tUtdtw;Ws; ve;j N[hbapy;

cs;s ,uz;L nghUSk; xNu

$Wfisr; rhh;e;jJ

m. ypa+f;Nfhirl;Lfs;

- ypk;/Nghirl;Lfs;

M. SV fZ - Ng];Nkf;fu;

15 (M) 16 (,) 17 (<) 18. (m) 19. (,) 20. (m)

21. (M) 22.(M) 23. (m) 24. (M) 25 (<) 26 (M)
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1. ,uj;jk;

2. epzePh;

3. ,jak;

4. ,uj;jf;Foha;fs; ,tw;iw

cs;slf;fpa Rw;Nwhl;l kz;lyk;.

22. ePh; my;yJ fiug;ghd; %yf;$wpd;

Mw;wy; rhuh flj;jy; epfo;r;rpapd;

ngaiu vOJf

rt;t+L guty;

23. gpsh];kh rpijT vd;gjd;

kw;nwhU ngahpid vOJf.

caph;kr; RUf;fk; - plasmolysis

VI. rpWtpdh

1. ePuhtpg;Nghf;F vd;why; vd;d?

,iyapd; Gwj;Njhy; Jis topahf

ePuhdJ Mtpahf ntspNaWtJ

ePuhtpg;Nghf;F vdg;gLk;.

2 . e Puhtpg ;Nghf ;fpid ghjpf ;Fk;

ntspg;Gwf; fhuzpfis vOJf?

1. ntg;gepiy 3. <ug;gjk;

2. xsp 4. fhw;wpd; jpirNtfk;

3. ePuhtpg;Nghf;fpid ghjpf;Fk; cl;Gwf;

fhuzpfis vOJf?

1. ,iyj;Jisapd; vz;zpf;if

kw;Wk; tputy;.

2. jpwe;j epiyapYs;s ,iyj;

Jisfspd; rjtPjk;.

3. jhtuj;jpy; ,Uf;Fk; ePhpd; msT

4. jhtuj;jpd; mikg;G.

4. jhtuq;fspy; Rf;Nuh]; ,lk;ngah;jy;

Fwpj;J tpsf;Ff?

• Rf;Nuh]; Njhw;WthapypUe;J

Njf;fplj;jpw;F ,lk;ngah;fpwJ.

• Rf;Nuh]; ,lk;ngah;tJ mOj;j

k hWghl ; L Nf hl ; g hl ; bd ; gb

tpsf;fg;gLfpwJ.

• xs pr ; N r h ; f ;ifa pd ; %yk ;

,iyfspy; FSf;Nfh]; cUthfpwJ.

• FSf ;Nf h] ; > Rf ; N u h]hf

khw;wg;gLfpwJ.

• Rf;Nuh]; Kjypy; GNshaj;jpd;

Jiz nry;fSf;F flj;jg;gLfpwJ.

• Jiz nry;fspypUe;J> Mw;wy;

rhh; flj;Jjy; %yk; ry;yilf;

FohapDs; nry;fpwJ.

• ,jd; fhuzkhf GNshaj;jpd;

nry;fs; i`gh;lhdpf; (cah; cg;G

mlh;T) epiyia milfpwJ.

• mUfpYs;s iryj;jpypUe ;J

ePuhdJ rt;t+L guty; %yk; ry;yilf;

FohapDs; nry;fpwJ.

• rt;t+L guty; mOj;j NtWghl;bd;

fhuzkhf GNshaj ;j py pUe ;J

czthdJ mOj;jk; Fiwthd

nry;fSf;F flj;jg;gLfpwJ.

• Mw;wy; rhh; flj;Jjy; %yk;

Rf;Nuh]hdJ Nrkpf;fg;gLk; ,lj;jpw;Nfh

my;yJ gad;gLj;jg;gLk; ,lj;jpw;Nfh

,lk; ngah;fpwJ.

5 . Nth ; fs py ; e P h ; n ry ;Yk ;

topKiwfis vOJf.

1. Nthpd; cl;Gw mLf;fpw;F> ePh;

, uz ;L jd pj ; jd p to p fs py ;

nry;fpd;wd. mit

• mg;Nghgpsh];l; top

• rpk;gpsh];l; top

2. mg;Nghgpsh];l; topapy; ePuhdJ

gpd;tUtdtw;wpd; topahfr; nry;fpwJ.

• nry; Rth;

• nry; ,ilntsp

* ePuhdJ gpsh];kh rt;tpid

flf;fhky; nry;fpwJ.
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* flj ;Jjy ; n rw pt pd ;

mbg;gilapy; eilngWfpwJ.

3. rpk;gpsh];l; topapy; ePuhdJ

nry;ypd; topahf gpd;tUkhW nry;fpwJ.

nry;Rth;  gpsh];kh rt;T 
irl;Nlhgpshrk;  gpsh];Nkhnl];Nkl;lh

nry;rt;tpd; topahf ePh; nry;tjhy;

,t ;tif flj ;Jjy ; nkJthf

eilngWfpwJ.

flj ;Jjy ; nrw pT r h pt pd ;

mbg;gilapy; eilngWfpwJ

5. ePh; tbjy; (guttation) vd;why; vd;d?

1. jhtuq;fspy; mjpfg;gbahd ePh;

,iyfspd; tpspk;Gfspy; cs;s ePh;

R ug ; g p Jis to pNa e P u hf

ntspNaWtJ MFk;.

2. ,J Nth ; mOj;jj;j pdhy ;

Vw;gLfpwJ.

3. ,J fhw;wpy; <ug;gjk; mjpfkhf

,Uf;Fk; NghJ eilngWfpwJ.

4. ePuhtpg;Nghf;fpd; tPjk; FiwAk;

NghJ eilngWfpwJ.

7. gpsh];kh Fwpj;J vOJf?

1. ,uj;jj;jpd; jputg; gFjp.

2. rpwpjsT fhuj;jd;ik cilaJ.

3. ,uj;jj;jpd; 55% gpsh];kh

MFk;.

4. capuw;w nry; cl;nghUl;-

fisf; nfhz;Ls;sJ.

5. gpsh];khtpy; gpd;tUk; fhpkg;

nghUl;fs; cs;sd

• Gujq;fs; • nehjpfs;

• FSf;Nfh]; • `hh;Nkhd;fs;

• A+hpah • jhJ cg;Gf;fs;

• itl;lkpd;fs;

9. ,uj;jr;rptg;gZf;fs; Fwpj;J

vOJf?

1. vh pj ;Nuhirl ;Lfs ; vdTk;

miof;fg;gLfpd;wd

2. ,UGwKk; Fope;j jl;L tbtk;

cilait.

6. jpwe;j tif kw;Wk; %ba tif Rw;Nwhl;l kz;lyj;jpid NtWgLj;Jf?

jpwe;j tif Rw;Nwhl;l kz;lyk; %ba tif Rw;Nwhl;l kz;lyk;

1. ,uj;jk;> ,uj;j clw;FopapDs; ,uj;jk;> ,uj;j FohapDs; nry;fpwJ

nry;fpwJ.

2. ,uj;j clw;Fop fhy;tha;fs; ,uj;j ehsq;fs; cs;sd.

cs;sd.

3. je;Jfpfs; ,y;iy je;Jfpfs; cs;sd.

v.fh. fZf;fhypfs;> nky;Ylypfs;> v.fh. KJnfYk;gpfs;

mrpbad;fs;

glk;. rpk;gpsh];l; kw;Wk; mg;Ngh-
gpsh];g; topapy; ePh; nry;Yk; ghij.

gpsh];Nkhnl];Nkl;lh
mfj;Njhy;

rpk;gpsh];l;
top

mg;Nghgpsh];l;

top

gpsh];kh
rt;Tnry;Rth;

fh];ghhpad;
gl;ilfs;

nghpirf;fps;
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3. kdpj clypy; mjpf mstpy;

fhzg;gLk; ,uj;j nry;fs;.

4 . vYk ; G k[ ;i[a py pUe ;J

cUthfpd;wd.

5 . Rthr e pwkpahd `PNkh -

FNshgpd; fhzg;gLfpwJ.

6. ,jd; fhuzkhf ,uj;jk; rptg;G

epwj;Jld; fhzg;gLfpwJ.

7. Kjph ;r ;r p mile ;j ,uj ;j

rptg;gZtpy; nry; Ez;ZWg;Gfs;

kw;Wk; cl;fU fhzg;gLtjpy;iy.

8. ,tw;wpd; tho;ehs; 120 ehl;fs;.

9. Mf;]p[id EiuaPuypypUe;J

jpRf;fSf;F flj;Jtjpy; gq;Nfw;fpwJ.

10. ,uj;jj; jl;Lfs; Fwpj;J vOJf?

1. rpwpa ,uj;j nry;fs;

2. epwkw;wit

3. cl;fU ,y;iy

4. xU fd kpy;yp kPl;lh; ,uj;jj;jpy;

2>50>000 - 4>00>000 tiu cs;sd.

5. tho;ehs; 8-10 ehl;fs;

6. ,uj;jk; ciwjypy; Kf;fpa gq;F

tfpf;fpd;wd.

7. fhaq;fs; Vw;gLk; nghOJ

,uj;j ciwjiy Vw;gLj;jp ,uj;jg;

Nghf;if jLf;fpd;wd.

1 1 . fN u hdh p Rw ; Nwhl ; lj ; j pd ;
nray;ghl;bid vOJf?

1. ,jaj; jirfSf;F (fhh;bahf;

jirfs;) ,uj;jj;ij nrYj;JfpwJ.

2 . ,t ;tif Rw ;Nwhl ;lj ;j py ;

gpd;tUgit <LgLfpd;wd.

• fNuhdhp jkdp

• ngUe;jkdp tisT

• fNuhdhp ird];

12. ];gpf;NkhkhNdhkPl;lh; Fwpj;J

vOJf?

1. kUj;Jt cgfuzk;

2. ,uj;j mOj;jj;ijf; fz;lwpa

cjTfpwJ.

3. Nkw;fuj; jkdpapd; mOj;jk;

mstplg;gLfpwJ.

4. ,uj;j mOj;jj;jpid msf;f

cjTk; rhjdq;fs; ,U tifg;gLk;. mit

• khNdhnkl;hpf;

• etPd vz;zpay; - b[pl;ly;

5. ,it gpd;tUk; epiyfis

fz;lwpa cjTfpwJ.

• ,uj;j Xl;lj;jpd; epiy

• ,jak; nray;gLk; epiy

• Fiwe;j ,uj;j mOj;j epiy

• cah; ,uj;j mOj;j epiy

13. epzePh; gzpfspid vOJf?

1. ,uj;jk; vLj;Jr; nry;y ,ayhj

gFjpfSf;F Cl;lg;nghUl;fs; kw;Wk;

Mf;]p[d; Mfpatw;iw vLj;Jr;

nry;fpwJ.

2 . ,J mj pfg ; gbahd j pR

jputj;ijAk; tsh;rpij khw;wg;

nghUl;fisAk; ntspNaw;WfpwJ.

3. jpRf;fspd; ,ilntspfspypUe;J

Gujq;fis ,uj;jj;jpw;F kPz;Lk;

nfhz;L tUfpwJ.

4. nfhOg;gpid ,uj;jj;jpw;F

vLj;Jr; nry;fpwJ.

m.

glk;.(m)khNdhnkl;hpf;

(M) etPd vz;zpay;

,uj;j

mOj;jj;jpid

msf;f cjTk;

rhjdq;fs;

M.
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5. FlYwpQ;Rfspy; fhzg;glf;$ba

epzePh;j;je;Jfpfs; nrhpf;fg;gl;l

nfhOg;gpid cwpQ;Rfpd;wd.

6 . e pze P h py ; cs ;s y pk ; / -

Nghirl;Lfs; cliy Neha;j ;

jhf;Fjy; ,Ue;J ghJfhf;fpd;wd.

16. i`gh;nld;~d; vd;why; vd;d?

mjd; tpisTfis vOJf?

i`gh;nld;~d;

1. njhlh;e;J my;yJ mbf;fb

,uj;j mOj;jk; mjpfg;gJ MFk;.

2. ,J cah; ,uj;j mOj;jk;

vdTk; miof;fg;gLfpwJ.

tpisTfs;

1. ,ja Neha;fs;

2. gf;f thjk;

17. epzePh; vt;thW cUthfpwJ?

1. Rw;Nwhl;lj;jpd; NghJ gpsh];kh>

Gujq;fs; kw;Wk; ,uj;j nry;fs;

jpRf;fspd; nry; ,ilntspfSf;Fs;

CLUTfpd;wd.

2. ,it ,uj;jj; je;Jfpfspd;

Rth;fspy; cs;s Jisfspd; topahf

nry;fpd;wd.

18. xl;bizT vd;why; vd;d?

gy;NtW tifahd %yf;$W

fSf;fpilNa fhzg;gLk; <h;g;G tpir

xl;bizT vdg;gLk;.

14. ,uj;jk; kw;Wk; epzePh; Mfpatw;wpw;F ,ilNaahd NtWghLfis vOJf?

,uj;jk; epzePh;

1. rptg;G epwKilaJ. epwkw;wJ

2. ,uj;j rptg;gZf;fs; cs;sd. ,uj;j rptg;gZf;fs; ,y;iy

3. ,uj;j Foha;fspd; topNa epzePh;f; Foha;fspd; topNa

nry;fpwJ nry;fpwJ.

4. Rw;Nwhl;l kz;lyj;ijr; rhh;e;jJ epzePh; kz;lyj;ijr; rhh;e;jJ.

5. mjpf msT Gujk; fhzg;gLfpwJ Fiwe;j msT Gujk;

fhzg;gLfpwJ.

6. mjpf msT Mf;]p[id vLj;Jr; Fiwe;j msT Mf;]p[id

nry;fpwJ vLj;Jr; nry;fpwJ

7. flj;Jjy; gzpapid nra;fpwJ Neha; vjph;g;Gg; gzpapid

nra;fpwJ

15. epA+Nuhn[dpf; kw;Wk; ikNahn[dpf; ,jaj;Jbg;gpid NtWgLj;Jf

epA+Nuhn[dpf; ikNahn[dpf;

1. euk;G Kbr;Rfspy; cs;s euk;Gj; khWghlile;j rpwg;Gj; jd;ik

J}z;lypdhy; J}z;lg;gLfpwJ tha;e;j ,jaj;jir ehh;fshy;

J}z;lg;gLfpwJ

2. v.fh: tisjirg; GOf;fs;> v.fh: nky;Ylypfs;>

ngUk;ghyhd fZf;fhypfs; KJnfYk;gpfs;
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v.fh. ePh; %yf;$Wfs; iryf;-

Fohapd; RtUld; xl;biztpd;

fhuzkhf gpize;Js;sd.

19. guty; -tiuaW

jpl> jput> thAg; nghUl;fs;

nrwpT mjpfKs;s gFjpapypUe;J

nrwpT Fiwthd gFjpf;F vt;tpj

Mw;wypd; cjtpapd;wp flj;jg;gLk;

epfo;r;rp.

,J Xh; Mw;wy; rhuh flj;jy;

epfo;r;rp.

20. rt;T+L guty; -tiuaW

fiug ; g hd ; my ;yJ e P h ;

%yf;$Wfs; miu flj;J rt;tpd;

to pahf nrw pT mj pfKs ;s

gFjpapypUe;J nrwpT Fiwthd

gFjpf;F flj;jg;gLtJ.

,J M] ;k h] p] ; vdTk ;

miof;fg;gLfpwJ.

21. gpsh];kh rpijT vd;why; vd;d?

1. jhtur; nry;iy i`gh;lhdpf;

fiurypy; (cah; cg;G mlh;T fiury;)

itf;Fk; NghJ nry;ypypUe;J ePh;

ntspNaWfpwJ.

2. ,jd; fhuhzkhf GNuhl;Nlh-

gpshrk; nry;Rtiu tpl;L tpyfp

RUq;fp tpLfpwJ. ,J gpsh];kh

rpijT vdg;gLk;

3 . ,J caph ;kr ; RUf ;fk ;

(plasmolysis) vdTk; miof;fg;gLfpwJ.

VII. fPo;fz;l $w;Wf;fhd

fhuzq;fisj; jUf.

1. rpiuapd; Rth;fis tpl jkdpapd;

Rth ; ty pikahd jbj ;j

RtUilait.

fhuzk;

1. ,jak; ,uj ;jj ;ij mjpf

mOj ;jj ;Jld ; jkd pa pDs ;

nrYj;JfpwJ.

2. rpiuia tpl jkdpapy; mjpf

,uj;j mOj;jk; cs;sJ.

2. rt;t+L guty; (M];kh]p];) xh;

Mw;wy; rhuh flj;Jjy; epfo;r;rp.

fhuzk;

Mw;wy; rhuh flj;Jjy; epfo;r;rpf;F

Mw;wy; Njitg;gLtjpy;iy.

j p utk ; mj p fk ; cs ;s

gFjpapypUe ;J jputk; Fiwe ;j

gFjpf;F jputk; nry;fpwJ.

3. jhtur;nry;iy i`gh;lhdpf;

fiurypy; itf;Fk; NghJ gpsh];kh

rpijT Vw;gLfpd;wJ

fhuzk;

1. i`gh;lhdpf; fiurypy; (cah;

cg;G mlh;T fiury;) mjpf Jfs;fs;

fiue;Js;sd.

2. jhtu nry;ypd; GNuhl;Nlh-

gpshrk; i`Nghlhdpf; (Fiw cg;G

mlh;T fiury;)

guTjYf;Fg; gpd;guTjYf;F Kd;
glk;. guty;

nry;Rth;

GNuhl;Nlhgpshrk;

cl;fU

,ay;ghd jhtu

nry;
gpsh];kh rpijT

eilngw;w nry;

glk;. gpsh];kh rpijT
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3. vdNt nry;ypy; cs;s ePh;

ntsprt;t+L guty; %yk; ntspNaW-

fpwJ.

4. nry;yhdJ jsh;e;J kw;Wk;

RUq;FfpwJ.

5. GNuhl;Nlhgpshrk; nry; Rtiu

tpl;L tpyFfpwJ. ,J gpsh];kh

rpijT vd miof;fg;gLfpwJ.

4. O ,uj;jtif nfhz;l egiu

‘,uj ;jf ; nfhilahs p ’ vd

miog;gh; Vd;?

fhuzk;

1. O ,uj;jtif nfhz;l eghpy; A

kw;Wk; B Md;bn[d;fs; ,y;iy

2. vdNt> ,J gpw ,uj;j tifAld;

nghUe;Jk;

5. rpy tpyq;fpdq;fspy; Mf;]p[d;

kpFe ;j ,uj ;jKk; Mf;]p[d;

Fiwe ;j ,uj ; jKk ; fye ;J

tpLfpd;wJ.

fhuzk;

1. rpy tpyq;fpdq;fspy; xw;iw

,uj;j Xl;lk; fhzg;gLfpwJ.

2. ,jaj;jpd; miwfs;> nrg;lj;jpdhy;

njspthf gphpf;fg;gltpy;iy.

VIII. tphpthf tpilasp

1. ABO ,uj;j tif Fwpj;J tpthp.

1. ABO ,uj ; jtifa py ;

Md ;bn[d ;fs ; A>B kw ;Wk ;

Md;l;bghbfs; a,b cs;sd.

2. Md;bn[d;fs; RBC- apd;

glyj;jpd; Nky; fhzg;gLfpd;wd.

3 . Md ;l ; bg hbfs ; , uj ; j

gpsh];khtpy; fhzg;gLfpd;wd.

4. kdpj ,uj;jk; ehd;F tiffshf

gphpf;fg;gLfpd;wd. mit

1. A tif

2. B tif

3. AB tif

4. O tif

4. xU egh; VNjDk; xU ,uj;j

tifapid ngw;wpUg;ghh;.

5. A tifapy;> Md;bn[d;; A

kw;Wk; Md;l;bghb b fhzg;gLfpwJ.

6. B tifapy;> Md;bn[d;; B

kw;Wk; Md;l;bghb a fhzg;gLfpwJ.

7. AB tifapy;> Md;bn[d;;fs;

A kw ;Wk ; B fhzg ; gLf pwJ .

Md;l;bghbfs; ,y;iy.

8. O tifapy;> Md;bn[d;;fs;

,y;iy. Md;l;bghbfs; a kw;Wk; b

cs;sd

9. AB ,uj;j tif nfhz;l egh;

midthplkpUe;Jk; ,uj;jk; ngwyhk;.

,th; midj;J ,uj;j tifapidAk;

Vw;Wf; nfhs;thh;.

10. O ,uj;j tif nfhz;l egh;

,uj;jf; nfhilahsp. ,th; midj;J

tif ,uj ;j tifa pdUf ;Fk ;

,uj;jk; toq;fyhk;.

2. NtWgLj;Jf:- ,uj;jr; rptg;gZf;fs; kw;Wk; ,uj;j nts;isaZf;fs;

,uj;jr; rptg;gZf;fs; ,uj;j nts;isaZf;fs;

1. vhpj;Nuhirl;Lfs; ypa+f;Nfhirl;Lfs;;

2. rptg;G epwKilait epwkw;wit

3. `PNkhFNshgpd; cs;sJ `PNkhFNshgpd; ,y;iy

4. ,UGwKk; Fope;j jl;L tbtk; mkPgha;L tbtk;
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5. Kjph;r;rp mile;j ,uj;j cl;fU cs;sJ

rptg;gZtpy; cl;fU ,y;iy.

6. mkPgha;L ,af;fk; eilngwtpy;iy mkPgha;L ,af;fk; eilngWfpwJ

7. ,uj;jr; rptg;gZf;fs; xNu tif. ,uj;j nts;isaZf;fs;

,uz;L tiffshf

gphpf;fg;gLfpd;wd.

8. vYk;G k[;i[apy; ,Ue;J vYk;G k[;i[> kz;zPuy;>

cUthfpd;wd. ijk]; kw;Wk; epzePh; Kbr;R

Nghd;wtw;wpy; ,Ue;J

cUthfpd;wd.

9. Mf;]p[id flj;Jtjpy; Neha; vjph;g;Gj; jpwDf;F

cjTfpd;wd. cjTfpd;wd.

10. nry; Ez;ZWg;Gfs; ,y;iy nry; Ez;ZWg;Gfs; cs;sd

11. epzePhpy; fhzg;gLtjpy;iy epzePhpy; fhzg;gLfpd;wd.

12. rptg;gZf;fspd; vz;zpf;if nts;isaZf;fspd;

Fiwtjhy; mdPkpah Vw;gLfpwJ. vz;zpf;if Fiwtjhy;

ypa+f;Nfhgpdpah Vw;gLfpwJ.

3. rhNww;wk; Fwpj;J eP vd;d mwptha;?

tpthp

1. Nth;fspd; %yk; cwpQ;rg;gl;l

ePh; kw;Wk; fdpkq;fs; (Nky; Nehf;fpa

flj;Jjy; %yk;) iryk; topahf

jhtuq;fspd; gpwgFjpfSf;F nry;tJ

rhNww;wk; (Ascent of sap) vdg;gLk;.

2 . r hNww ; wk ; g pd ;tUk ;

gbepiyfspy; eilngWfpwJ

1. Nth; mOj;jk;

2. Ez; Jis <h;g;G tpir -

je;Jfpf;Foha; tpir

3. ePh; %yf;$Wfspd; $l;bizT

kw;Wk; xl;bizT.

4. ePuhtpg;Nghf;fpd; ,Otpir.

3. rt;t+L gutypd; %yk; kz;zpy;

cs;s ePh; Nth;j;J}tpfSf;Fr; nry;fpwJ.

4. Nth; mOj;jj;jpd; fhuzkhf

e P u hdJ Nth py pUe ;J jz ;bd ;

mbg;gFjpf;Fr; nry;fpwJ.

5. Ez;Jis <h;g ;G tpirapd;

fhuzkhf ePh; jz;bd; mbg;gFjp

apypUe;J NkNyWfpwJ.

7. $l;bizT kw;Wk; xl;bizT

tpirfspd; xUq;fpize;j nray;ghl;bd;

fhuzkhf ePuhdJ iryj;jpy; xU

njhlh;r;rpahd ePh;j;jk;gkhf cs;sJ.
ePuhtpg;Nghf;fpd;

,Otpiria

cz;lhf;Fjy;

xl;bizT kw;Wk;
$l;bizT
njhlh;r;rpahd
ePh;j;jk;gj;ij
cUthf;FfpwJ

Ez;Jis <h;g;G

tpirapd; %yk;

ePuhdJ jz;bd;

mbg;Gwk; nry;Yjy;

rt;t+L guty;

ePiu

Nth;j;J}tpapDs;

nrYj;JfpwJ

Nth; mOj;jk;

ePiuj;

jz ;Lg ;gFj pf ;F

js;SfpwJ

glk;. rhNww;wk;
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