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fzpjj;jpy; 
rjkbf;f vd;d nra;aNtz;Lk;? 
    thq;f ghh;g;Nghk; ! 
  

 

md;ghh;e;j khzt khztpfNs! nfhQ;rk; jpl;lkpl;L jahhpj;jhy; fzpjj;jpy; E}w;Wf;F 

E}W vLg;gJ kpfTk; vspJ. Kjypy; jpl;lkpLq;fs;> gpd;dh; jpl;lkpl;lij mbg;gilahf 

nfhz;L gapw;rp Nkw;nfhs;Sq;fs;. gpd;tUk; MNyhridfis Kiwg;gb gpd;gw;Wq;fs;. 

ntw;wp cq;fs; trkhFk;.  

Gjpa ghlj;jpl;lk; (New Syllabus) mwpKfg;gLj;jg;gl;l gpwF ntspaplg;gl;Ls;s muR 

tpdhj;jhspd; tbtikg;G 

xU kjpg;ngz; tpdhf;fs;   

One Mark Questions 14 x 1 = 14 

,uz;L kjpg;ngz; tpdhf;fs; 

Two Mark Questions 10 x 2 = 20 

Ie;J kjpg;ngz; tpdhf;fs; 

Five Mark Questions  10 x 5 = 50 

vl;L kjpg;ngz; tpdhf;fs; 

Eight Mark Questions  2 x 8 = 16 

nkhj;j kjpg;ngz;fs; 

Total Marks  100 
 

,dp tpdhj;jhs; tbtikg;G mbg;gilapy; tpdhf;fSf;F vg;gb gapw;rp Nkw;nfhs;tJ vg;gb 

tpilaspg;gJ vd fhzyhk;     

8 kjpg;ngz; tpdhf;fs; (8 Mark Questions) 

tpdh vz;.(Question number): 43 

 ,e;j tpdhit nghWj;jtiu xU tpdh nra;Kiw tbtpaypy; (Practical Geometry)  
,Ue;J xU tpdh kw;Wk; mjw;fhd khw;W tpdh (Or question) Njw;wq;fis gad;gLj;jpa 
fzf;Ffshf Nfl;fg;gl tha;g;Gfs; mjpfk;.  

 ,e;j tpdhtpy; v.fh 4.10> 4.11 kw;Wk; gapw;rp (Exercise) 4.1y; fzf;F vz; 10>11>12>13 

Mfpa fzf;Ffis Kiwahf gapw;rp nra;jy; mtrpak;.  

 v.fh.4.17> 4.18> 4.19 Mfpa fzf;FfSld; gapw;rp (Exercise) 4.2y; 13>14>15>16>17 Mfpa 

fzf;Ffis gapw;rp nra;jy; Ntz;Lk;. 

 v.fh.4.29> 4.30> 4.31> gapw;rp 4.4y; 13> 14> 15> 16> 17 Mfpa fzf;Ffis gapw;rp nra;J 

nfhs;s Ntz;Lk;. 

 Vndd;why; Gjpa Nfs;tpj;jhs; tbtikg;gpd; (New Question paper pattern) gb 1 tpdh 
kl;Lk; nra;Kiw tbtpaypy; ,Ug;gjhy; midj;J tpdhf;fisAk; gapw;rp nra;J 

ghh;j;jhy; jhd; KOikahd 8 kjpg;ngz;fs;; ngw KbAk;.  
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nra;Kiw tbtpay; - xU gFg;gha;T / Practical Geometry – An analysis 
 tpdh mikg;G/ Type of question tpdh vz;  / Q.No Fwpg;G / Note 

1 tbnthj;j Kf;Nfhzq;fs; 

tiujy;  

Construction of Similar triangles  
(6 fzf;Ffs; / 6 sums) 

gf;fk; vz; (Page No): 
172>173>174 

v.fh(Example):4.10> 4.11 
gapw;rp(Exercise)4.1: 
10>11>12>13 

ftuhaj;ij (compass) 
gad;gLj;Jjy; Rygk;  

2 Kf;Nfhzk; tiujy; (Construction of triangles)   gf;fk; vz; (Page No):183  
(i) mbg;gf;fk;> cr;rpf;Nfhzk; 

kw;Wk; mbg;gf;fj;jpw;F 

tiuag;gLk; eLf;NfhL  
    The base, vertical angle, and 

the median on the base  
  (3 fzf;Ffs;  / 3 sums) 

v.fh. (Example):4.17> 

gapw;rp(Exercise)4.2:12>13 

nfhLf;fg;gl;l bfphp msit 

90° y; ,Ue;J fopf;f 

(Subtract) Ntz;Lk;. Fj;Jf; 

Nfhl;bd; ePsj;ij fz;;bg;ghf 

msf;f Ntz;Lk;. (Must be 
mesure length of the altitude) 

(ii)mbg;gf;fk;> cr;rpf;Nfhzk; 

kw;Wk; mbg;gf;fj;jpw;F 

tiuag;gLk; Fj;Jf;NfhL  

  The base, vertical angle and the 
altitude on the base   

    (3 fzf;Ffs; / 3 sums) 

v.fh. (Example):4.18 

gapw;rp(Exercise):4.2-14>15 

nfhLf;fg;gl;l bfphp 

msit 90° y; ,Ue;J 

fopf;f (Subtract) 
Ntz;Lk;. 

(iii) mbg;gf;fk;> cr;rpf;Nfhzk; 

kw;Wk; cr;rpf;Nfhzj;jpd; 

,Urkntl;b mbg;gf;fj;ij 

re;jpf;Fk; Gs;sp   

   The base, vertical angle and the 
point on the base where the 
bisector of the vertical angle 
meets the base 

v.fh (Example):4.19 

gapw;rp(Exercise)4.2:16>17 

 

3 tl;lj;jpw;F njhLNfhL tiujy; (Construction of tangents to a circle)   
gf;fk; vz; (Page No): 198 
ikaj;ij gad;gLj;jp 

Using centre (2 fzf;Ffs; / 2 Sums) 
v.fh. (Example):4.29 
gapw;rp(Exercise):4.4- 12  

ikak;   (centre) 

khw;W tl;lj;Jz;L Njw;wj;ij 

gad;gLj;jp 

Using alternate segment theorem   
(3fzf;Ffs;/3 sums) 

v.fh. (Example):4.30 

gapw;rp(Exercise):4.4- 13 

khw;W tl;lj;Jz;L 

(alternate segment) 

ntspg;Gw Gs;sp 𝑃𝑃apypUe;J 
,U njhLNfhLfs; tiujy; 

Construction of pair of tangents to 
a circle from an external point 𝑃𝑃 
  (5 fzf;Ffs; / 5 sums) 

v.fh. (Example):4.31> 
gapw;rp(Exercise):4.4  

     –14> 15> 16> 17 

 

nkhj;jk; 25 fzf;Ffs; kl;LNk Gj;jfj;jpy; nfhLf;fg;gl;Ls;sJ.  

Only 25 sums are given in the book 
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tpdh vz; (Question number):  44 
 tiuglq;fis (Graph) nghWj;jtiu ,aw;fzpjk; (Algebra) vd;w jiyg;gpd; fPo; 

nfhLf;fg;gl;Ls;sJ.  

 ghlGj;jfj;jpy; cs;s 20 fzf;FfisAk; (v.fh.3.48> 3.49> 3.50> 3.51 kw;Wk; gapw;rp 3.15y; 

cs;s midj;J fzf;Ffs;) rhpahd Kiwg;gb gapw;rp nra;jhy; kl;LNk 8 kjpg;ngz; 

ngw KbAk;.  

 mjw;F khw;W tpdhthf Nfl;fg;gLk; tpdh ve;j gFjpapy; ,Ue;J Ntz;LkhdhYk; 

Nfl;fg;glyhk; my;yJ jahhpf;fg;gl;l tpdhthfTk; (Creative question) ,Uf;fyhk;. 
tpdh tif 

Question Type 
tpdh mikg;G 

Question Structure 
tpdh vz; 

Question Number 
Type I x d; nfO Xh; ,ul;il vz; 

Coefficient of x is a even number.  
cjhuzk; (Example):  

𝑥𝑥2 − 8𝑥𝑥 + 16 = 0 
[ml;ltizapy; (table)  
gad;gLj;jNtz;ba  

Shortcut 1 – 3 – 5 – 7 ] 

v.fh.(Example):3.48(ii),(iii) 
v.fh.(Example):3.49>3.50> 3.52 
gapw;rp(Exercise): 3.15  
1. (ii), (iv),  (v) ,  2> 8 

Type II x d; nfO Xh; xw;iw vz; 

Coefficient of x is a odd number.  
cjhuzk; (Example):𝑥𝑥2 + 𝑥𝑥 − 12 = 0 
[ml;ltizapy; (table) 
gad;gLj;jNtz;ba  

Shortcut 2 – 4 – 6 – 8] 

v.fh. (Example):  
          3.48 (i), 3.51 
gapw;rp(Exercise): 3.15-1(i) 

Type III 𝑥𝑥2 d; nfO ,ul;il vz; 

Coefficient of 𝑥𝑥2 is a even number.  
cjhuzk; (Example): 2𝑥𝑥2 − 3𝑥𝑥 − 5 
[ml;ltizapy; (table) 
gad;gLj;jNtz;ba 

Shortcut 9 – 5 – 1 – 3 – 7 – 11] 

gapw;rp(Exercise): 3.15-1(vi), 7 

 

 

 
 

 

1. gpd;tUk; ,Ugbr; rkd;ghl;bd; jPh;Tfspd; jd;ikia tiuglk; %yk; Muha;f  

     Discuss the nature of solutions of the following quadratic equation  𝒙𝒙𝟐𝟐 − 𝟖𝟖𝒙𝒙 + 𝟏𝟏𝟏𝟏 = 𝟎𝟎 

  𝑥𝑥2 − 8𝑥𝑥 + 16 = 0 d; tiuglj;ij (Graph) tiua ekf;F thpir Nrhb Gs;spfs; (ordered 
pairs) Njit. mij fz;lwpa tof;fkhd fzf;fPLfis gad;gLj;JNthk;. Mdhy; mtw;iw 

shortcut Kiwapy; gpd;tUkhW Nghlyhk;. ,e;j fzf;fpy; 𝑥𝑥 d; nfO ,ul;ilg;gil 

vz;zhFk;. vdNt Type-I vdf;nfhs;Nthk;. Type-I gb 𝑥𝑥 d; Gs;sp xd;Wk; 𝑦𝑦 d; Gs;sp 
xd;Wk; fz;lwpe;jhy; NghJk;. mjd;gb 1 – 3 – 5 – 7  vd;w shortcut-I ekf;F fpilj;j Gs;spapd; 
tyg;GwKk; ,lg;GwKk; $l;bf;nfhz;Nl nry;y 𝑦𝑦 d; kjpg;G fpilf;Fk;.   

Type I 
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  𝑥𝑥2 − 8𝑥𝑥 + 16 = 0 I 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 cld; xg;gpl (compare) 

  𝑎𝑎 = 1, 𝑏𝑏 = −8, 𝑐𝑐 = 16 

  𝑥𝑥 Gs;sp (point) = −  𝑏𝑏
2𝑎𝑎

= 8
2

= 4 

  𝑦𝑦 Gs;sp (point)  = (4)2 − 8(4) + 16 = 16 − 32 + 16 = 0 
  Gs;sp (point) = (4, 0) 

 

 
 
 

1. 𝒙𝒙𝟐𝟐 + 𝒙𝒙 − 𝟏𝟏𝟐𝟐 = 𝟎𝟎  I 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 cld; xg;gpl  

  𝑎𝑎 = 1, 𝑏𝑏 = 1, 𝑐𝑐 = −12 

  𝑥𝑥 Gs;sp = −  𝑏𝑏
2𝑎𝑎

= −1
2

= −0.5 

  mz;ik Gs;spfs;: 0 kw;Wk; −1   
   𝑓𝑓(0) = (0)2 + 0 − 12 = −12 

   𝑓𝑓(−1) = (−1)2 + (−1) − 12 

        = 1 − 1 − 12 = −12 

  Gs;spfs; (0,−12), (−1,−12) 

𝑥𝑥 −4 −3 −2 −1 0 1 2 3 4 
𝑦𝑦 0 −6 −10 −12 −12 −10 −6 0 8 

           6    4   2          2    4   6  8  
 

 

 
 
1. (𝟐𝟐𝒙𝒙 − 𝟑𝟑)(𝒙𝒙+ 𝟐𝟐) = 2𝑥𝑥2 + 4𝑥𝑥 − 3𝑥𝑥 − 6 = 2𝑥𝑥2 + 𝑥𝑥 − 6 

  𝟐𝟐𝒙𝒙𝟐𝟐 + 𝒙𝒙 − 𝟏𝟏 = 𝟎𝟎  I 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 cld; xg;gpl   

  𝑎𝑎 = 2, 𝑏𝑏 = 1, 𝑐𝑐 = −6 

  𝑥𝑥 Gs;sp = −  𝑏𝑏
2𝑎𝑎

= −1
4

= −0.25 

  mz;ik Gs;spfs;: 0 kw;Wk; −1   
   𝑓𝑓(0) = 2(0)2 + (0) − 6 = −6 
   𝑓𝑓(−1) = 2(−1)2 + (−1) − 6 = 2 − 1 − 6 = −5 
  Gs;spfs; (0,−6), (−1,−5) 

𝑥𝑥 −3 −2 −1 0 1 2 3 
𝑦𝑦 9 0 −5 −6 −3 4 15 

            9   5    1    3     7    11    

v.fh. 3.48 (ii) 

v.fh 3.48 (i) 

gapw;rp 3.15 – 1(vi) 

Type II 
 

Type III      
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5 kjpg;ngz; tpdhf;fs; (5 Mark Questions) 
 Blue print ,y;yhj fhuzj;jhy; ve;j gFjpapy; ,Ue;J vj;jid tpdh tUk; vd;gij nrhy;tJ 

fbdk; vd;whYk; ghlk; 1>3>5>8 Mfpatw;wpy; midj;J tpdhf;fSf;Fk; gapw;rp Njit. 

 ghlk; 1y; v.fh. (Example) 1.13> 1.14> 1.15> 1.19> gapw;rp (Exercise) 1.4y; 9> 10> 11>12 

fzf;FfSf;F gapw;rp (Practice) mtrpak;. NkYk; v.fh 1.24> 1.25 gapw;rp 1.5y; 8> 10 

fzf;FfspypYk; gapw;rp mtrpak; 

 ghlk; 3y;> th;f;f-%yk; (square root) rk;ge;jgl;l fzf;Ffs; kw;;Wk; %yq;fspd; jd;ik 

(Nature of roots)> mzpfs; (Matrix) kw;Wk; 𝛼𝛼,𝛽𝛽 rk;ge;jgl;l fzf;FfSf;F gapw;rp mtrpak;.  

 ghlk; 5y; ehw;fuj;jpd; gug;G (Area of the quadrilateral)> Kf;Nfhzj;jpd; gug;G (Area of the triangle)> 
xNu Neh;f;Nfhl;by; mikAk; (collinear),  rha;T (Slope) rk;ge;jgl;l fzf;Ffis Kiwg;gb 

gapw;rp(Practice)   nra;jy; mtrpak;. gapw;rp (Exercise) 5.4 kw;Wk; mjd; cila vLj;Jf;fhl;L 

(Example)  fzf;Ffis mjpf gapw;rp (Practice) vLj;jhy;  KO kjpg;ngz; ngwyhk;.  

 ghlk; 8y; jpl;ltpyf;fk; (standard deviation) kw;Wk; ,ilntsp (Interval) fzf;Ffs;> 

khWghl;LnfO (Coefficient of variation) fzf;FfSf;F gapw;rp mtrpak;. epfo;jftpy; gapw;rp 

8.4 kw;Wk; mJ rk;ge;jgl;l vLj;Jf;fhl;Lfs; Mfpatw;wpw;F mjpf gapw;rp mtrpak;. 

 tbtpay; jiyg;gpy; Njw;wq;fspy; (Theorems) (Njy;]; Njw;wk;> Nfhz ,Urkntl;b Njw;wk;> 

gpjhfu]; Njw;wk;> kWjiy Njw;wk;) gapw;rp (Practice) mtrpak;. NkYk; mj;Njw;wq;fs; 

rk;ge;jkhd fzf;Ffis gapw;rp nra;jhy; ,e;j ghlj;jpy; KO kjpg;ngz; ngwyhk;.  

 5 kjpg;ngz; tpdhf;fis nghWj;jtiu fl;lha tpdhtpw;F (compulsory question) khw;Wtpdh 
,y;iy vd;gij epidtpy; nfhs;s Ntz;Lk;. 

 xU Ntis cq;fshy; rpy fzf;FfSf;F tpilaspf;f Kbatpy;iy vdpy;> tpdh vz;iz 

Nghl;Ltpl;L> me;j tpdhtpy; vd;d nfhLf;fg;gl;L (Given) ,Uf;fpwNjh mij kl;LkhtJ 

vOj Kaw;rp nra;Aq;fs;.   
 

2 kjpg;ngz; tpdhf;fs; (2 Mark Questions) 
 ,g;gFjpapy; xU rpy tpdhf;fs;> tiuaiw (Definition)> KbTfs; (Properties)> Njw;wk; (Theorem) 

Kjypa tbtq;fspy; Nfl;fg;gLk; vd;gjhy; mg;gFjpfis ed;F jahh; nra;J nfhs;sTk;.  

 2 kjpg;ngz; tpdhf;fis nghWj;jtiu> 10 tpdhf;fs; tpilaspf;f Ntz;Lk;. ,jpYk; fl;lha 

tpdhtpw;F khw;W tpdh ,y;iy. ,uz;Lf;Fk; Nkw;gl;l Creative tpdhf;fs; ,Uf;Fk;. 
 

 

1 kjpg;ngz; tpdhf;fs; (1 Mark Questions) 
 1 kjpg;ngz; tpdhtpw;F midj;jpw;Fk; gapw;rp (Practice) mtrpak;. Fiwe;jJ 3 my;yJ 4 

tpdhf;fs; Gj;jfj;jpd; ntspapypUe;J mjhtJ jahhpf;fg;gl;l tpdhthf ,Uf;Fk;. 

 Kd;Ndw;w Nrhjid (Progress Check)> rpe;jid fsk; (Thinking Corner)> tpiuT FwpaPl;L 
tpdhf;fs; (QR Code Questions) Nghd;wtw;wpYk; gapw;rp mtrpak;. (Way To Success - Part II 
Gj;jfj;jpy; ,tw;wpw;fhd tpilfs; tphpthf jug;gl;Ls;sJ) 

 xU kjpg;ngz; tpdhf;fSf;F tpilnaOJk;NghJ tpilAld; tpilFwpaPl;;L (option) 
vz;Zk; ,Uf;f Ntz;Lk;.  

 xU kjpg;ngz; tpdhf;fis nghWj;jtiu jpdKk; Ra Njh;T (Self test) Nkw;nfhs;sNtz;Lk;. 

ntw;wpf;F top gapw;rp Gj;jfj;ij (Way to success Practice book) Jizahf nfhz;L gapw;rp 

Nkw;nfhs;Sq;fs;.  
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 xU kjpg;ngz; Ra Njh;T vOJtjw;nfd jdpahf xU Nehl;il itj;Jf;nfhs;Sq;fs;. 

me;jNehl;by; jpdKk; ,uz;L ghlq;fSf;fhd xU kjpg;ngz; tpdh vOj jahuhFq;fs;.  

 xU thuk; fopj;J> jpdKk; 5 ghlq;fSf;fhd xU kjpg;ngz; tpdh vOj jahuhFq;fs;. 

mjw;F mLj;j thuj;jpypUe;J jpdKk; 8 ghlq;fSf;fhd xU kjpg;ngz; tpdhf;fisAk; 

vOj jahuhfNtz;Lk;. ,tw;wpw;fhf ePq;fs; vLj;Jf;nfhs;Sk; Neuk; 30 epkplq;fspypUe;J 

45 epkplj;jpw;Fs; ,Uf;fNtz;Lk;.  

 Ra Njh;tpd; NghJ tpdh vz; vOjp> tpilf;fhd FwpaPl;L vz; (Option) kw;Wk; tpil 
Mfpatw;iw vOjpnfhs;Sq;fs;. cjhuzkhf> 

xU cWjp epfo;r;rpapd; epfo;jfT  m) 1 M) 0 ,)100  <) 0.1 

Probability of sure event is      a) 1   b)  0 c) 100   d) 0.1 
,e;j tpdhtpid RaNjh;tpd; NghJ tpdh vz; 1. m) 1 vd;W vOjp nfhs;sNtz;Lk;. 

,t;thW kw;w tpdhf;fSf;Fk; tpilaspf;fNtz;Lk;. gpd;dh; tpilfis Gj;jfj;jpd; 

cjtpAld; rhpghUq;fs;.  

 gapw;rp (Practice) Nkw;nfhs;Sk;NghJ rpy tpdhf;fSf;fhd tpilfis jtwhf 

vOjpapUe;jhy;> tpilfis rhpghh;j;j gpd; jtwhf tpilaspj;j tpdhtpid 4/5 Kiw gapw;rp 

Nkw;nfhs;Sq;fs;.  

 ,t;thW nra;tjd; %yk; jtWfis Kw;wpYkhf jtph;j;J nghJj;Njh;tpy; xU kjpg;ngz; 

tpdhf;fspy; KO kjpg;ngz;zhd 14 -IAk; ngwKbAk;.  

 
 
 
 

• fzpjg;ghlj;jpy; GhpjYf;F (understand) Kf;fpaj;Jtk; nfhLq;fs;.  

• kdg;ghlk; nra;Ak; gof;fj;ij iftpLq;fs;. 

• vLj;Jf;fhl;L (Example) tpdhf;fisAk;> gapw;rp (Exercise) tpdhf;fisAk; khjphp 

tpdhj;jhs;fisAk; nfhz;L  jpUk;g> jpUk;g gapw;rp vLj;Jf; nfhs;Sq;fs;.   

• Kf;fpa Fwpg;G: ,e;j Kiw jahhpf;fg;gl;l tpdhf;fs; (Creative Questions) mjpfk; 

,lk;ngWk; vd vjph;ghh;f;fg;gLfpwJ. vdNt xt;nthU ghlj;jpYk;> xt;nthU gapw;rpf;Fk; 

Kd;dh; nfhLf;fg;gl;Ls;s Kd;Diuia ed;F gbj;J itj;Jf;nfhs;Sq;fs;. ,uz;L 

kjpg;ngz; tpdhf;fs;> jahhpf;fg;gl;l xU kjpg;ngz; tpdhf;fshf (Creative Questions)  
Nfl;fg;gl tha;g;Gfs; mjpfk; vd;gjhy;> mijAk; ed;F gapw;rp nra;J 

itj;Jf;nfhs;Sq;fs;. 

 

 
 

Nfs;tpj;jhs; gbj;jy; (Reading Question Paper) 
 Nfs;tpj;jhisg; ngw;wTld; khzt khztpfs; mij filrp 

tpdhtpypUe;J xt;nthU tpdhthf Nky; Nehf;fp gbg;gJ rpwe;jJ.  

 mjhtJ 8 kjpg;ngz;> 5 kjpg;ngz;> 2 kjpg;ngz; kw;Wk; 1 
kjpg;ngz; vdg; gbj;Jg; ghh;f;f Ntz;Lk;. mt;thNw 
tpilaspj;jhy; ey;yJ.  

 

Njh;Tf;F jahuhFjy; (Exam Preparation) 

 

Njh;T miwapy;… (In Exam Hall…) 
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 8 kjpg;ngz; tpdhf;fs; (8 Mark Questions) 
 Nfs;tp vz; 44 tiuglk; (Graph) 
 Nfs;tp vz; 43 nra;Kiw tbtpay; (Practical Geometry) Mfpatw;iw ghh;j;J 

jd;dk;gpf;ifia ngw;Wf;nfhs;s Ntz;Lk;. 
 

 5 kjpg;ngz; tpdhf;fs;   (5 Mark Questions) 
 ,g;nghOJ 29tJ tpdhtpy; ,Ue;J 41tJ tpdh tiu (5 kjpg;ngz;fs; tpdh) gbj;J 

mjpy; 9 tpdhf;fis Njh;T nra;J nfhs;s Ntz;Lk;.  

 Njh;T nra;Ak; NghJ> Nfs;tpj;jhspy; ve;j tpjkhd FwpaPLfSk; nra;af; $lhJ. 
kdjpw;Fs;Ns KbT nra;J nfhs;s Ntz;Lk;. 

 fl;lhakhf gjpyspf;f Ntz;Lk; vd;w tpdh vz; 42I epjhdkhf gbj;J gjpyspf;f Ntz;Lk;.   

 Mf nkhj;jk; Vw;fdNt Njh;T nra;j 9 tpdh kw;Wk; fl;lha tpdh (Compulsory 
Question)  1 vd 10 tpdhf;fSf;F tpilaspf;f Ntz;Lk;. 

 

 2 kjpg;ngz; tpdhf;fs; (2 Mark Questions) 
 ,g;nghOJ 15tJ tpdhtpy; ,Ue;J 27 tJ tpdh tiu (2 kjpg;ngz;fs; tpdh) gbj;J 

mjpy; 9 tpdhf;fis Njh;T nra;J nfhs;s Ntz;Lk;.  

 Njh;T nra;Ak; NghJ Nfs;tpj;jhspy; ve;j tpjkhd FwpaPfSk; 
nra;af; $lhJ. kdjpw;Fs;Ns KbT nra;J nfhs;s Ntz;Lk;. 

 fl;lhakhf gjpyspf;f Ntz;Lk; vd;w tpdh vz; 28I epjhdkhf gjpyspf;f Ntz;Lk;.   

 Mf nkhj;jk; Vw;fdNt Njh;T nra;j 9 tpdh kw;Wk; fl;lha tpdh (Compulsory 
Question)  1 vd 10 tpdhf;fSf;F tpilaspf;f Ntz;Lk;. 

 

 1 kjpg;ngz; tpdhf;fs; (1 Mark Questions) 
 tpdh vz; 1 Kjy; 14 tiu xU kjpg;ngz; tpdhf;fs;.  

 ,e;j 14 tpdhf;fSf;Fk; tpilaspf;f Ntz;Lk;.  

 xU kjpg;ngz; tpdhf;fis vOJk; NghJ tpdh vz;> tpilf;FwpaPL (option)> tpil 
vd rhpahf vOj Ntz;Lk;.  

 ,tw;iw vOJk; NghJ mjpf ftdk; Njit.  

 Vnddpy; tpdh vz;fisNah> tpilf;FwpaPl;ilNah khw;wp vOJtjw;fhd tha;g;Gfs; mjpfk;. 

 
 
 

tpdhj;jhs; gbf;f 
(Question paper reading) 10 minutes  tpdhj;jhis filrpapypUe;J 

gbj;jy; eyk;  
tpilj;jhspy; gjpntz; 
Kjypatw;iw vOj (writing register 
number in answer booklet) 

5 minutes 
 mjpf ftdj;Jld; epug;gTk; 

8 kjpg;ngz; tpdhf;fs; 

8 Mark Questions   
(Q.No. 43 to 44) 

30 minutes 
 Kjy; 15 epkplk; -tiuglk; Graph  
 2tJ 15 epkplk; -nra;Kiw 

tbtpay; Practical Geometry   
5 kjpg;ngz; tpdhf;fs;  
5 Mark Questions  (Q.No.29 to 42) 70 minutes  xU Nfs;tpf;F 7 epkplq;fs; tPjk; 

10 Nfs;tpf;F 70 epkplq;fs; 

2 kjpg;ngz; tpdhf;fs;  
2 Mark Questions (Q.No.15 to 28) 40 minutes  xU Nfs;tpf;F 4 epkplq;fs; tPjk; 

10 Nfs;tpf;F 40 epkplq;fs; 

1 kjpg;ngz; tpdhf;fs; 

1 Mark Questions  (Q.No 1 to 14) 
20 minutes  rhpahf gjpy; njhpe;j Nfs;tpf;F 1 epkplKk; 

fbdkhd Nfs;tpf;F kPjk; cs;s Neuj;ij 
gad;gLj;jpf; nfhs;s Ntz;Lk;.  

jpUg;Gjy; Revision  
12.55 PM to 1.15 PM  

20 minutes ***** 
nkhj;j kjpg;ngz;fs; 3 hours + 15 minutes 

 
 
 

 

Neu Nkyhz;ik (Time Mangement) 
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 vOjpa tpilfis xUKiw jpUg;gpg; ghh;f;f Ntz;Lk;.  

 Kbe;jtiu xU kjpg;ngz; tpdhf;fSf;F thpir vz; khwhky; gjpy; 

mspf;f Kaw;rp nra;aTk;. 

 tpdh vz;fSk; tpilfSk; rhpahf vOjg;gl;Ls;sjh vd;gij cWjp nra;Aq;;;fs;.  

 Revision nra;Ak; NghJ mtw;wpw;fhd shortcut I gad;gLj;jp tpilfis rhpghh;f;fTk;.   
v.fh: 4𝑥𝑥2 − 7𝑥𝑥 − 2 = 0 I fhuzpg;gLj;jy; (Factorization) Kiwapy; jPh; vd;w 

tpdhtpw;F 𝑥𝑥 = −1
4

 ,2vd tpil fpilf;Fk;. ,J rhpahdjh vd Nrhjpf;f 𝑥𝑥 =  −1
4
 

kw;Wk; 𝑥𝑥 = 2 vd    4𝑥𝑥2 − 7𝑥𝑥 − 2 y; gpujpapl;llhy; mjd; tpilahf 0 fpilf;Fk;. 
mt;thW 0 fpilj;jhy; ekJ tpil rhpahdjhFk;. 

  Nkw;fz;lij Nghy kw;w tpdhf;fSf;Fk; cross check nra;aTk;. 
 
 Nkw;fz;l Neu Nkyhz;ikia gad;gLj;jp khjphpj;Njh;Tfs; vOjpg; ghh;f;f Ntz;Lk;. mg;gb 

%d;W kzp Neuk; njhlh;r;rpahf fpilf;ftpy;iy vdpy; me;je;j gFjpfSf;F 
nfhLf;fg;gl;Ls;s Neuj;ij fzf;fpy; nfhz;L vOjp ghUq;fs;. njhlh; Kaw;rp kl;LNk 
ntw;wpia jUk;. 

 rhpahf gjpy; njhpe;j Nfs;tpfSf;F Neuk; Fiwthf vLj;Jf;nfhz;lhy; fbdkhd 
Nfs;tpfSf;F kPjk; cs;s Neuj;ij gad;gLj;jp nfhs;syhk;. 

 
 
 

 
,uz;L kjpg;ngz; (2 Marks) kw;Wk; Ie;J kjpg;ngz; tpdhf;fSf;F (5 Marks)  fPo;f;fz;lthW 
tpilaspf;f jahuhf Ntz;Lk;:  
 

1. #j;jpuk; (Formula) :  
 xt;nthU ghlj;jpYk; (Chapter) cs;s #j;jpuq;fis (Formula)  gapw;rp (Exercise)    

thhpahf  jahh;   nra;J  nfhs;s Ntz;Lk;.  

 gy khzth;fSk; “#j;jpuq;fis (Formula) vd;dhy; epidtpy; itj;J nfhs;s 
Kbatpy;iy> MdhYk; ehd; xt;nthU KiwAk; Gj;jfj;ij itj;J kdg;ghlk; 

nra;fpNwd;. gy Kiw vOjp ghh;f;fpNwd;” vd $Wfpd;wdh;.  
 #j;jpuq;fis (Formula)  nghWj;jtiu epidtpy; itj;Jf;nfhs;s rpwe;j top 

gbj;jtw;iw  rhg;gpLk;NghNjh my;yJ mikjpahf ,Uf;Fk; NghNjh kdjpy; jpUg;Gjy; 

(Recall) nra;a Ntz;Lk;. ,t;thW nra;tjdhy; #j;jpuq;fs; (Formula) xU NghJk; 
kwg;gjpy;iy.  
 

2. gpujpapLjy; (Substitution) :  
 nfhLf;fg;gl;Ls;s tpdhf;fspy; cs;s jfty;fis kpfr; rhpahf vLj;J vOj Ntz;Lk;. 

 cjhuzkhf nfhLf;fg;gl;l tpdhtpy; Muk; (Radius)  5 cm  vdf; nfhLf;fg;gl;L ,Uf;Fk;> 

Mdhy; tpl;lk; (Diameter)  5 cm vd vLj;J fzf;if NghLtjw;fhd tha;g;Gfs; mjpfk;.  

 ,t;thW Vw;gLk; jtiw jtph;f;f tpdhtpy; cs;s jfty;fis rhpahf vLj;J 
vOjpf;nfhs;s Ntz;Lk;. 

 

3. fzf;fPL (Calculation):   
 khzth;fs; rpyh;>  tpilj;jhspy; tpilia gf;fk; gf;fkhf vOjpdhy; kjpg;ngz; mjpfkhf 

fpilf;Fk; vd fUJfpwhh;fs;.  

 Mdhy; mt;thW gf;fq;fSf;F kjpg;ngz; toq;fg;gLtjpy;iy. NkYk; Calculation-I 
nghWj;jtiu Njitahd Step ,Ue;jhNy NghJk;.   

 Step by Step Mf Nghl;lhy; jhd; tpil tUk; vd fUJgth;fs; KOikahf Nghlyhk;. 

 xt;nthU tpdhtpw;Fkhd Rough Work fis tpilj;jhspd; tyg;Gwkhf vOJq;fs;. 
      

tpilaspj;jy; (Answer writing) 

 

****
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4. tpil (Answer):   
 E}w;Wf;F E}W vLf;f Ntz;Lk; vd fUJgth;fs; kpf mjpf ftdk; nrYj;j Ntz;ba gFjp ,J.  
 Vnddpy; tpilia vLj;J vOJk; NghJ myFfs; rhpahf Nghlg;gl;Ls;sjh vd ftdpf;f Ntz;Lk;.  
 cjhuzkhf> Maj;njhiy tbtpay;> epfo;jfT cs;spl;l ghlq;fspy; vspa tbtpy; 

tpilfis vOj Ntz;Lk;. 
 tpilfis vOJk; NghJ mbj;jy;> jpUj;jy;fis Kw;wpYkhf jtpUq;fs;. jtwhf 

vOjptpl;lhy; mjd;kPJ xNu xU NfhL Nghl;Ltpl;L vOJtij njhlUq;fs;.  
 tpilj;jhs; mbj;jy; jpUj;jy;fs; ,d;wp ghh;g;gjw;F mofhf ,Uf;f Ntz;Lk;.  Nkw;nrhd;d 

MNyhridfs; midj;ijAk; fbd ciog;Gld; Nru;j;J filgpbAq;fs;.  

 fzpjj;jpy; rjk; (centum) cq;fs; trk;. 
 

 

 
 

 

 

 

 

 

Part – I  / gFjp – I   
Q.No/tpdh vz; In Book /Gj;jfj;jpy;.. 

1 Ex.1.6-(1) 
2 Ex.2.10-(7) 
3 Ex.2.10(11) 
4 Creative 
5 Ex.3.19-(13) 
6 Progress check 
7 Ex.3.19-(15) 
8 Ex.4.5-(14) 
9 Ex.5.5-(6) 

10 Ex.6.5-(7) 
11 Creative 
12 Ex.7.5-(3) 
13 Ex.8.5-(8) 
14 Ex.8.5-(5) 

 

Part – II  / gFjp – II   
Q.No/tpdh vz; In Book /Gj;jfj;jpy;.. 

15 Definition /tiuaiw 
16 Eg.2.15 
17 Ex.3.5 -1(i) 
18 Ex.3.6-7 
19 Ex.3.16-7(i) 
20 Eg.4.22 
21 Eg.6.5 
22 Ex.7.1-8 
23 Ex.8.2-(1) 
24 Creative 
25 Creative  
26 Ex.2.5-4 
27 Eg.6.18 
28 Creative  

 

  

Part – III  / gFjp – III   
Q.No/tpdh vz; In Book…/Gj;jfj;jpy;.. 
29 Eg.1.15 
30 Ex.1.4-2 
31 Ex.2.5-12 
32 Eg.2.39 
33 Ex.3.8-4(i) 
34 Eg.3.47 (ii) 
35 Eg 4.21 
36 Ex.5.3-14(i) 
37 Ex.6.3-3 
38 Eg.7.22 
39 Ex.8.2-5 
40 Creative 
41 Creative 
42 Creative 

 

Part – IV  / gFjp – IV  
Q.No /tpdh vz; In Book…/Gj;jfj;jpy;.. 
43 a) Eg.4.25 
43 b) Eg.4.19 
44 a) Ex.3.15(5) 
44 b) Creative  

 

 

Note: Eg-Example /  vLj;Jf;fhl;L,   
           Ex- Exercise/gapw;rp   
 

Government Model Question Paper – 2019 -2020 – xU ghh;it 
Mathematics / fzf;F  
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1. Relations and Functions / cwTfSk; rhh;GfSk; 
 If  𝑛𝑛(𝐴𝐴) = 𝑝𝑝 and 𝑛𝑛(𝐵𝐵) = 𝑞𝑞 then 

 𝑛𝑛(𝐴𝐴 × 𝐵𝐵) = 𝑝𝑝𝑞𝑞 
 Distributive property of Cartesian product: 

(i) 𝐴𝐴 × (𝐵𝐵 ∪ 𝐶𝐶) = (𝐴𝐴 × 𝐵𝐵) ∪ (𝐴𝐴 × 𝐶𝐶)      
(ii) 𝐴𝐴 × (𝐵𝐵 ∩ 𝐶𝐶) = (𝐴𝐴 × 𝐵𝐵) ∩ (𝐴𝐴 × 𝐶𝐶) 

 𝑛𝑛(𝐴𝐴) = 𝑝𝑝 kw;Wk; 𝑛𝑛(𝐵𝐵) = 𝑞𝑞 vdpy; 𝑛𝑛(𝐴𝐴 × 𝐵𝐵) = 𝑝𝑝𝑞𝑞 
 fhh;Brpad; ngUf;fypd; Nrh;g;G kw;Wk; 

ntl;Lfspd; kPjhd gq;fPl;L gz;Gfs;: 
(i) 𝐴𝐴 × (𝐵𝐵 ∪ 𝐶𝐶) = (𝐴𝐴 × 𝐵𝐵) ∪ (𝐴𝐴 × 𝐶𝐶) 
(ii) 𝐴𝐴 × (𝐵𝐵 ∩ 𝐶𝐶) = (𝐴𝐴 × 𝐵𝐵) ∩ (𝐴𝐴 × 𝐶𝐶) 

 

 

2. Numbers and Sequences / vz;fSk; njhlh;thpirfSk; 
Arithmetic progression / $l;Lj;njhlh;thpir  

(i) The numbers of the form  
   thpirapYs;s vz;fspd; tbtk; 

 𝑎𝑎,𝑎𝑎 + 𝑑𝑑, 𝑎𝑎 + 2𝑑𝑑,𝑎𝑎 + 3𝑑𝑑, …     𝑎𝑎 + (𝑛𝑛 − 1)𝑑𝑑 

(ii) 𝑛𝑛𝑡𝑡ℎ term / 𝑛𝑛 tJ cWg;G   𝑡𝑡𝑛𝑛 = 𝑎𝑎 + (𝑛𝑛 − 1)𝑑𝑑 
(iii) Common difference/   
   nghJ tpj;jpahrk; 

 𝑑𝑑 = 𝑡𝑡2 − 𝑡𝑡1 = 𝑡𝑡3 − 𝑡𝑡2 = 𝑡𝑡4 − 𝑡𝑡3 = ⋯ 
𝑑𝑑 = 𝑡𝑡𝑛𝑛 − 𝑡𝑡𝑛𝑛−1 , 𝑛𝑛 = 2,3,4, … 

(iv) Total number of terms  
  nkhj;j cWg;Gfspd; vz;zpf;if 

𝑛𝑛 = �𝑙𝑙−𝑎𝑎
𝑑𝑑
� + 1  

(v) The sum of first 𝑛𝑛 terms  
   𝑛𝑛 cWg;Gfspd; $Ljy; 

  𝑆𝑆𝑛𝑛 = 𝑛𝑛
2

[2𝑎𝑎 + (𝑛𝑛 − 1)𝑑𝑑]    (OR)      𝑆𝑆𝑛𝑛 = 𝑛𝑛
2

(𝑎𝑎 + 𝑙𝑙) 
 

Total amount for compound interest is  𝐴𝐴 = 𝑃𝑃 �1 + 𝑟𝑟
100

�
𝑛𝑛

 
$l;Ltl;bf; fzf;Ffspy; nkhj;jj; njhif 

 

Geometric progression / ngUf;Fj;njhlh; thpir 
(i) The numbers of the form 
thpirapYs;s vz;fspd; tbtk;  

 𝑎𝑎,𝑎𝑎𝑎𝑎,𝑎𝑎𝑎𝑎2, … .𝑎𝑎𝑎𝑎𝑛𝑛−1, . .. 

(ii) 𝑛𝑛𝑡𝑡ℎ term / 𝑛𝑛 tJ cWg;G   𝑡𝑡𝑛𝑛 = 𝑎𝑎𝑎𝑎𝑛𝑛−1  
(iii) Common ratio /nghJ tpfpjk;  𝑎𝑎 = 𝑡𝑡2

𝑡𝑡1
= 𝑡𝑡3

𝑡𝑡2
= 𝑡𝑡4

𝑡𝑡3
= ⋯             𝑎𝑎 = 𝑡𝑡𝑛𝑛

𝑡𝑡𝑛𝑛−1
  , 𝑛𝑛 = 2,3,4, … 

(iv) The sum of first 𝑛𝑛 terms  
       𝑛𝑛 cWg;Gfspd; $Ljy; 

𝑎𝑎 ≠ 1, 𝑎𝑎 > 1  𝑆𝑆𝑛𝑛 = 𝑎𝑎(𝑟𝑟𝑛𝑛−1)
𝑟𝑟−1

 
𝑎𝑎 = 1 𝑆𝑆𝑛𝑛 = 𝑎𝑎 + 𝑎𝑎 + 𝑎𝑎 + ⋯+ 𝑎𝑎 = 𝑛𝑛𝑎𝑎  
𝑎𝑎 < 1  𝑆𝑆𝑛𝑛 = 𝑎𝑎(1−𝑟𝑟𝑛𝑛)

1−𝑟𝑟
 

 

(v) The sum of infinite terms  
      KbTwh cWg;Gfspd; $Ljy; 

𝑎𝑎
1−𝑟𝑟

 ,−1 < 𝑎𝑎 < 1  
 

 

Special Series / rpwg;Gj; njhlh;fs; 
Sum of first 𝑛𝑛 natural numbers 
Kjy; 𝑛𝑛 ,ay; vz;fspd; $Ljy; 

1 + 2 + 3 + ⋯+ 𝑛𝑛 = 𝑛𝑛(𝑛𝑛+1)
2

  

Sum of first 𝑛𝑛 odd natural numbers 
Kjy; 𝑛𝑛 xw;iw ,ay; vz;fspd; $Ljy; 

1 + 3 + 5 + ⋯+ (2𝑛𝑛 − 1) = 𝑛𝑛
2

× 2𝑛𝑛 = 𝑛𝑛2  

Sum of squares of first 𝑛𝑛 natural numbers 
Kjy; 𝑛𝑛 ,ay; vz;fspd; th;f;fq;fspd; $Ljy; 

12 + 22 + 32 + ⋯+ 𝑛𝑛2 = 𝑛𝑛(𝑛𝑛+1)(2𝑛𝑛+1)
6

  

Sum of cubes of first 𝑛𝑛 natural numbers 
Kjy; 𝑛𝑛 ,ay; vz;fspd; fdq;fspd; $Ljy;  13 + 23 + 33 + ⋯+ 𝑛𝑛3 = �𝑛𝑛(𝑛𝑛+1)

2
�
2
 

I. Important Formulae / Kf;fpakhd #j;jpuq;fs; 
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3. Algebra /,aw;fzpjk; 
Relationship between LCM and GCD 
  𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥) 

= 𝐿𝐿𝐶𝐶𝐿𝐿[𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥)] × 𝐺𝐺𝐶𝐶𝐺𝐺[𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥)] 

kP.ngh.k kw;Wk; kP.ngh.k Mfpatw;Wf;F 
,ilNaahd njhlh;G 

 𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥) 
=kP.ngh.t[𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥)] × kP.ngh.k[𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥)] 

Operations of rational expressions: 
   𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥) , 𝑟𝑟(𝑥𝑥)

𝑠𝑠(𝑥𝑥) ⇒two rational expressions where  
𝑞𝑞(𝑥𝑥) ≠ 0, 𝑠𝑠(𝑥𝑥) ≠ 0 then 
Their product is:   𝑝𝑝(𝑥𝑥)

𝑞𝑞(𝑥𝑥) × 𝑟𝑟(𝑥𝑥)
𝑠𝑠(𝑥𝑥) = 𝑝𝑝(𝑥𝑥)×𝑟𝑟(𝑥𝑥)

𝑞𝑞(𝑥𝑥)×𝑠𝑠(𝑥𝑥)
  

Their division:  
  𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥) ÷ 𝑟𝑟(𝑥𝑥)

𝑠𝑠(𝑥𝑥) = 𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥) × 𝑠𝑠(𝑥𝑥)

𝑟𝑟(𝑥𝑥) = 𝑝𝑝(𝑥𝑥)×𝑠𝑠(𝑥𝑥)
𝑞𝑞(𝑥𝑥)×𝑟𝑟(𝑥𝑥)

 

tpfpjKW Nfhitfs; kPjhd nray;fs;: 

 
𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥) > 

𝑟𝑟(𝑥𝑥)
𝑠𝑠(𝑥𝑥) ⇒ ,U tpfpjKW Nfhitfs;. 

,q;F 𝑞𝑞(𝑥𝑥) ≠ 0, 𝑠𝑠(𝑥𝑥) ≠ 0 vdpy;  
mtw;wpd; ngUf;fw;gyd;: 𝑝𝑝(𝑥𝑥)

𝑞𝑞(𝑥𝑥) × 𝑟𝑟(𝑥𝑥)
𝑠𝑠(𝑥𝑥) = 𝑝𝑝(𝑥𝑥)×𝑟𝑟(𝑥𝑥)

𝑞𝑞(𝑥𝑥)×𝑠𝑠(𝑥𝑥)
  

mtw;wpd; tFj;jy;:  
𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥) ÷ 𝑟𝑟(𝑥𝑥)

𝑠𝑠(𝑥𝑥) = 𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥) × 𝑠𝑠(𝑥𝑥)

𝑟𝑟(𝑥𝑥) = 𝑝𝑝(𝑥𝑥)×𝑠𝑠(𝑥𝑥)
𝑞𝑞(𝑥𝑥)×𝑟𝑟(𝑥𝑥)

  

Nature of Roots of a Quadratic Equation / ,Ugbr; rkd;ghl;bd; %yq;fspd; jd;ik  

∆= 𝒃𝒃𝟐𝟐 − 𝟒𝟒𝟒𝟒𝟒𝟒 Nature of roots / %yq;fspd; jd;ik 
∆> 0 Real and unequal roots/ %yq;fs; nka; kw;Wk; rkkpy;iy 
∆= 0 Real and equal roots/ %yq;fs; nka; kw;Wk; rkk; 
∆< 0 No real root / nka; %yk; ,y;iy 

 

The Relation between Roots and Co- efficient 
of a Quadratic Equation 
             𝛼𝛼, 𝛽𝛽 are the roots  ⇒ 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 = 0  

              𝛼𝛼 = −𝑏𝑏+√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

, 𝛽𝛽 = −𝑏𝑏−√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

 

Sum of the roots 𝛼𝛼 + 𝛽𝛽 = −𝑏𝑏
𝑎𝑎

= −Co−efficient of 𝑥𝑥
Co−efficient of  𝑥𝑥2

   

Product of the roots  𝛼𝛼𝛽𝛽 = 𝑎𝑎
𝑎𝑎

= Constant term
Co−efficient of  𝑥𝑥2

 
∴ Quadratic Equation = 𝑥𝑥2 − (𝛼𝛼 + 𝛽𝛽)𝑥𝑥 + 𝛼𝛼𝛽𝛽 = 0 

,Ugbr; rkd;ghl;bd; %yq;fSf;Fk; 
nfOf;fSf;Fk; ,ilNaAs;s njhlh;G   
𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 = 0 ⇒ %yq;fs; 𝛼𝛼 > 𝛽𝛽  

         𝛼𝛼 = −𝑏𝑏+√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

, 𝛽𝛽 = −𝑏𝑏−√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

 

%yq;fspd; $Ljy; 𝛼𝛼 + 𝛽𝛽 = −𝑏𝑏
𝑎𝑎

= − 𝑥𝑥apd; nfO
 𝑥𝑥2apd; nfO

  ,                                           

 %yq;fspd; ngUf;fy;    𝛼𝛼𝛽𝛽 = 𝑎𝑎
𝑎𝑎

= khwpyp cWg;G

 𝑥𝑥2apd; nfO
                                                     

∴ ,Ugbr;rkd;ghL = 𝑥𝑥2 − (𝛼𝛼 + 𝛽𝛽)𝑥𝑥 + 𝛼𝛼𝛽𝛽 = 0                                             
Properties of Matrix Addition and Scalar Multiplication  
mzp $l;ly; kw;Wk; jpirapyp ngUf;fypd; gz;Gfs;:  
𝐴𝐴,𝐵𝐵,𝐶𝐶 ⇒ 𝑚𝑚 × 𝑛𝑛 matrices ,  
 𝑝𝑝,𝑞𝑞 ⇒ two non-zero scalars (numbers). 

𝐴𝐴,𝐵𝐵,𝐶𝐶 ⇒ 𝑚𝑚 × 𝑛𝑛 thpirAila mzpfs; 

𝑝𝑝,𝑞𝑞 ⇒ ,uz;L G+r;rpakw;w vz;fs;  
1 𝐴𝐴 + 𝐵𝐵 = 𝐵𝐵 + 𝐴𝐴 Matrix addition is always 

commutative.  
mzpf;$l;ly; ghpkhw;W gz;G 
cilaJ 

𝐴𝐴𝐵𝐵 ≠ 𝐵𝐵𝐴𝐴 Matrix multiplication is not 
commutative.  

mzpg;ngUf;fy; ghpkhw;W gz;G 
cilaJ my;y 

2 𝐴𝐴 + (𝐵𝐵 + 𝐶𝐶) = (𝐴𝐴 + 𝐵𝐵) + 𝐶𝐶 Matrix addition is always associative. mzpf;$l;ly; Nrh;g;G gz;G 
cilaJ  

(𝐴𝐴𝐵𝐵)𝐶𝐶 = 𝐴𝐴(𝐵𝐵𝐶𝐶) Matrix multiplication is always 
associative 

mzpg;ngUf;fy; Nrh;g;G gz;G 
cilaJ 

3 (𝑝𝑝𝑞𝑞)𝐴𝐴 = 𝑝𝑝(𝑞𝑞𝐴𝐴) Associative property of scalar 
multiplication 

jpirapyp mzpapd; ngUf;fy; 
Nrh;g;G gz;G cilaJ. 

4 𝐼𝐼𝐴𝐴 = 𝐴𝐴 Scalar Identity property where 𝐼𝐼 is the 
unit matrix 

jpirapyp rkdpg;gz;G. ,q;F> 𝐼𝐼 
vd;gJ myF mzpahFk;. 

5 𝑝𝑝(𝐴𝐴 + 𝐵𝐵) = 𝑝𝑝𝐴𝐴 + 𝑝𝑝𝐵𝐵 Distributive property of scalar and 
two matrices 

,uz;L mzpfs; kw;Wk; 
jpirapypapd; gq;fPl;L gz;G 

𝐴𝐴(𝐵𝐵 + 𝐶𝐶) = 𝐴𝐴𝐵𝐵 + 𝐴𝐴𝐶𝐶 Right Distributive property tyJ gq;fPl;L tpjp  
6 (𝑝𝑝 + 𝑞𝑞)𝐴𝐴 = 𝑝𝑝𝐴𝐴 + 𝑞𝑞𝐴𝐴 Distributive property of two scalars 

with a matrix 
,uz;L jpirapyp cila Xh; 
mzpapd; gq;fPl;Lg; gz;G 

(𝐴𝐴 + 𝐵𝐵)𝐶𝐶 = 𝐴𝐴𝐶𝐶 + 𝐵𝐵𝐶𝐶 Left Distributive property ,lJ gq;fPl;L tpjp 
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5. Coordinate Geometry / Maj;njhiy tbtpay; 
 

Distance between two points 
,U Gs;spfSf;F 
,ilg;gl;l njhiyT 

Two points (,U Gs;spfs;) ⇒ 𝐴𝐴(𝑥𝑥1,𝑦𝑦1) , 𝐵𝐵(𝑥𝑥2,𝑦𝑦2)  
|𝐴𝐴𝐵𝐵| = 𝑑𝑑 = �(𝑥𝑥2 − 𝑥𝑥1)2 + (𝑦𝑦2 − 𝑦𝑦1)2. 

Mid – point of line segment 
Nfhl;Lj; Jz;bd; eLg;Gs;sp 

 

Two points (,U Gs;spfs;) ⇒ 𝐴𝐴(𝑥𝑥1,𝑦𝑦1) , 𝐵𝐵(𝑥𝑥2,𝑦𝑦2)  
      Mid – point (eLg;Gs;sp) 𝐿𝐿�𝑥𝑥1+𝑥𝑥2

2
, 𝑦𝑦1+𝑦𝑦2

2
� 

Se
ct

io
n 

Fo
rm

ul
a 

g
pu
pT
 
#
j
;j
pu
k
; 

 

                           𝐴𝐴(𝑥𝑥1, 𝑦𝑦1), 𝐵𝐵(𝑥𝑥2,𝑦𝑦2) ⇒ two distinct points (,UNtWgl;l Gs;spfs;),  
                            Ratio(tpfpjk;) ⇒ 𝑚𝑚:𝑛𝑛  
Internal Division 
cl;Gwkhf 𝑃𝑃 �

𝑚𝑚𝑥𝑥2 + 𝑛𝑛𝑥𝑥1
𝑚𝑚 + 𝑛𝑛 ,

𝑚𝑚𝑦𝑦2 + 𝑛𝑛𝑦𝑦1
𝑚𝑚 + 𝑛𝑛

� 

External Division 
ntspg;Gwkhf 𝑃𝑃 �

𝑚𝑚𝑥𝑥2 − 𝑛𝑛𝑥𝑥1
𝑚𝑚 − 𝑛𝑛 ,

𝑚𝑚𝑦𝑦2 − 𝑛𝑛𝑦𝑦1
𝑚𝑚 − 𝑛𝑛 � 

Centroid of a triangle 
Kf;Nfhzj;jpd; eLf;Nfhl;L 
ikak;  
 

Points (Gs;spfs;)⇒ 𝐴𝐴(𝑥𝑥1,𝑦𝑦1),𝐵𝐵(𝑥𝑥2,𝑦𝑦2) , 𝐶𝐶(𝑥𝑥3,𝑦𝑦3) 
𝐺𝐺 �

𝑥𝑥1 + 𝑥𝑥2 + 𝑥𝑥3
3 ,

𝑦𝑦1 + 𝑦𝑦2 + 𝑦𝑦3
3

� 

Area of a Triangle  
Kf;Nfhzj;jpd; gug;G    
 

= 1
2

{𝑥𝑥1(𝑦𝑦2 − 𝑦𝑦3) + 𝑥𝑥2(𝑦𝑦3 − 𝑦𝑦1) + 𝑥𝑥3(𝑦𝑦1 − 𝑦𝑦2)}  
                                                                         Sq. units(rJu myFfs;) 

Collinearity of three points 
xU Nfhl;like;j %d;W 
Gs;spfs; 

 Area ∆𝐴𝐴𝐵𝐵𝐶𝐶 = 0       
∆𝐴𝐴𝐵𝐵𝐶𝐶 d; gug;G = 0       

Area of the quadrilateral 
ehw;fuj;jpd; gug;G  

= 1
2

{(𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦4 + 𝑥𝑥4𝑦𝑦1) − (𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥4𝑦𝑦3 + 𝑥𝑥1𝑦𝑦4)}  
                                                                     sq.units (rJu myFfs;) 

 
Equation of Straight line in various forms / Neu;f;Nfhl;L rkd;ghl;bd; gy;NtW tbtq;fs; 

 Form / tbtk; Name / ngau; 
1 𝑎𝑎𝑥𝑥 + 𝑏𝑏𝑦𝑦 + 𝑐𝑐 = 0 General form / nghJ tbtk; 
2 𝑦𝑦 − 𝑦𝑦1 = 𝑚𝑚(𝑥𝑥 − 𝑥𝑥1) Point – slope form / Gs;sp-rha;T tbtk; 
3 𝑦𝑦 = 𝑚𝑚𝑥𝑥 + 𝑐𝑐 Slope – intercept / rha;T-ntl;Lj;Jz;L 

tbtk; 
4 𝑦𝑦−𝑦𝑦1

𝑦𝑦2−𝑦𝑦1
= 𝑥𝑥−𝑥𝑥1

𝑥𝑥2−𝑥𝑥1
  Two point form / ,U Gs;sp tbtk; 

5 𝑥𝑥
𝑎𝑎

+ 𝑦𝑦
𝑏𝑏

= 1  Intercept form /  ntl;Lj;Jz;L tbtk; 

6 𝑥𝑥 = 𝑐𝑐 Parallel to 𝑌𝑌 axis / 𝑌𝑌 mr;Rf;F ,iz 
7 𝑦𝑦 = 𝑏𝑏 Parallel to 𝑋𝑋 axis / 𝑋𝑋 mr;Rf;F ,iz 

 
Slope of a straight line  𝑎𝑎𝑥𝑥 + 𝑏𝑏𝑦𝑦 + 𝑐𝑐 = 0  

    Slope 𝑚𝑚 = − coefficient of 𝑥𝑥
coefficient of 𝑦𝑦

= −𝑎𝑎
𝑏𝑏

 ,  

      𝑦𝑦 intercept = − constant term
coefficient of 𝑦𝑦

= − 𝑎𝑎
𝑏𝑏

 

𝑎𝑎𝑥𝑥 + 𝑏𝑏𝑦𝑦 + 𝑐𝑐 = 0 vd;w Neu;Nfhl;bd; rha;T: 

    rha;T 𝑚𝑚 = − 𝑥𝑥 - apd; nfO
 𝑦𝑦 - apd; nfO

= −𝑎𝑎
𝑏𝑏
 ,     

   𝑦𝑦 ntl;Lj;Jz;L = −  khwpyp
 𝑦𝑦-apd; nfO

=  − 𝑎𝑎
𝑏𝑏
 

 

www.kalvikural.com

mailto:wtsteam100@gmail.com
http://www.waytosuccess.org/


   ntw;wpf;F top mikg;Nghk; - Fwpg;Gg; Gj;jfk;  

wtsteam100@gmail.com                                                                                       www.waytosuccess.org 
 

62 

6. Trigonometry / Kf;Nfhztpay;  
Trigonometric Ratios:   Let 0° < 𝜃𝜃 < 90° 

 
sin𝜃𝜃 = 𝑂𝑂𝑝𝑝𝑝𝑝𝑂𝑂𝑠𝑠𝑂𝑂𝑡𝑡𝑂𝑂 𝑠𝑠𝑂𝑂𝑑𝑑𝑂𝑂

𝐻𝐻𝑦𝑦𝑝𝑝𝑂𝑂𝑡𝑡𝑂𝑂𝑛𝑛𝐻𝐻𝑠𝑠𝑂𝑂
= 𝑀𝑀𝑀𝑀

𝑂𝑂𝑀𝑀
   

 

cos 𝜃𝜃 = 𝐴𝐴𝑑𝑑𝐴𝐴𝑎𝑎𝑎𝑎𝑂𝑂𝑛𝑛𝑡𝑡 𝑠𝑠𝑂𝑂𝑑𝑑𝑂𝑂
𝐻𝐻𝑦𝑦𝑝𝑝𝑂𝑂𝑡𝑡𝑂𝑂𝑛𝑛𝐻𝐻𝑠𝑠𝑂𝑂

= 𝑂𝑂𝑀𝑀
𝑂𝑂𝑀𝑀

  

Kf;Nfhztpay; tpfpjq;fs;:   0° < 𝜃𝜃 < 90° vd;f. 
 

sin𝜃𝜃 = vjph;g;gf;fk; 

fh;zk;
= 𝑀𝑀𝑀𝑀

𝑂𝑂𝑀𝑀
  

cos 𝜃𝜃 = mLj;Js;s gf;fk;

fh;zk;
= 𝑂𝑂𝑀𝑀

𝑂𝑂𝑀𝑀
  

 

𝑡𝑡𝑎𝑎𝑛𝑛𝜃𝜃 =
𝑠𝑠𝑠𝑠𝑛𝑛𝜃𝜃
𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 (or)

1
cot𝜃𝜃 ;          𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 =

𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃
𝑠𝑠𝑠𝑠𝑛𝑛𝜃𝜃 (or)

1
tan 𝜃𝜃 ; 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 =

1
𝑠𝑠𝑠𝑠𝑛𝑛𝜃𝜃 ;             𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 =

1
𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 

 
 

Identities  / Kw;nwhUikfs;  

sin2 θ + cos2 θ = 1 1 + tan2 θ = sec2 θ 1 + cot2 θ = cosec2 θ 
sin2θ = 1 − cos2θ sec2θ − tan2θ = 1 cosecθ = �1 + cot2θ 
sinθ = �1 − cos2θ secθ =  �1 + tan2θ cosec2θ − cot2θ = 1 
cos2θ = 1 − sin2θ tan2θ = sec2θ − 1 cot2θ = cosec2θ − 1 

cosθ = �1 − sin2θ  tanθ =  �sec2θ − 1 cotθ = �cosec2θ − 1 
 

 Some other Identities / NkYk; rpy Kw;nwhUikfs;                             
 (1 − sin2 𝜃𝜃) sec2 𝜃𝜃 = 1 ,          (1 − cos2 𝜃𝜃)(1 + cot2 𝜃𝜃) = 1 
Complementary angle   /   epug;Gf;Nfhzq;fs;                     
𝑠𝑠𝑠𝑠𝑛𝑛(90° − 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃          𝑐𝑐𝑐𝑐𝑠𝑠(90° − 𝜃𝜃) = 𝑠𝑠𝑠𝑠𝑛𝑛𝜃𝜃               𝑡𝑡𝑎𝑎𝑛𝑛(90° − 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃         
 𝑐𝑐𝑐𝑐𝑡𝑡(90° − 𝜃𝜃) = 𝑡𝑡𝑎𝑎𝑛𝑛𝜃𝜃       𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐(90° − 𝜃𝜃) = 𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃              𝑠𝑠𝑐𝑐𝑐𝑐(90° − 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃          
      
Table of Trigonometric Ratios (Kf;Nfhztpay; tpfpjq;fspd; ml;ltiz) for 
𝟎𝟎𝟎𝟎,𝟑𝟑𝟎𝟎𝟎𝟎,𝟒𝟒𝟓𝟓𝟎𝟎,𝟏𝟏𝟎𝟎𝟎𝟎,𝟗𝟗𝟎𝟎𝟎𝟎  

          𝜃𝜃 
 

0° 30° 45° 60° 90° 

Trigonometric Ratios     
(Kf;Nfhztpay; tpfpjq;fs;) 

sin𝜃𝜃 0 1
2
  1

√2
   √3

2  
1 

cos 𝜃𝜃 1 √3
2

  
1
√2

  1
2
  0 

tan 𝜃𝜃 
0 1

√3
  1 √3 Undefined 

(tiuaWf;f 
,ayhJ) 

𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐 𝜃𝜃 
Undefined 

(tiuaWf;f 
,ayhJ) 

2 √2 2
√3

  1 

sec𝜃𝜃 
1 2

√3
  √2 2 Undefined 

(tiuaWf;f 
,ayhJ) 

cot 𝜃𝜃 
Undefined 

(tiuaWf;f 
,ayhJ) 

√3 1 1
√3

   0 
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7. Mensuration / mstpay; 

Sl.No 
t.vz; 

Solid 
jpz;kk; 

Figure 
glk; 

CSA (sq.units) 
tisgug;G / 

gf;fgug;G (r.m) 

TSA (sq.units) 
nkhj;jg;Gwg;gug;G 

(rJu myFfs;) 

Volume (cu.units)  
fd msT  

(fd myFfs;) 

1 

Right 
circular 
cylinder 
Neh;; tl;l 
cUis 

 

 
 

2𝜋𝜋𝑎𝑎ℎ 2𝜋𝜋𝑎𝑎(ℎ + 𝑎𝑎) 𝜋𝜋𝑎𝑎2 ℎ 

2. 
Hollow 
cylinder 
cs;sPlw;w 

cUis 

 

 
 

2𝜋𝜋ℎ(𝑅𝑅 + 𝑎𝑎) 2𝜋𝜋 (𝑅𝑅 +  𝑎𝑎) 
(𝑅𝑅 − 𝑎𝑎 +  ℎ) 

𝜋𝜋 ℎ (𝑅𝑅 + 𝑎𝑎) 
(𝑅𝑅 − 𝑎𝑎) 

3 

Right 
circular 

cone Neh; 
tl;lf;$k;G 

 

 
 

𝜋𝜋𝑎𝑎𝑙𝑙 

�𝑙𝑙 = �ℎ2 + 𝑎𝑎2

𝑎𝑎 = �𝑙𝑙2 − ℎ2
� 

 

𝜋𝜋𝑎𝑎(𝑙𝑙 + 𝑎𝑎) 1
3  𝜋𝜋𝑎𝑎2ℎ 

4 Sphere 
Nfhsk; 

 

 
 

4𝜋𝜋𝑎𝑎2 ---- 
4
3  𝜋𝜋𝑎𝑎3 

5 
Hemisphere 
miuf; 
Nfhsk; 

 

 
 

2𝜋𝜋𝑎𝑎2 3𝜋𝜋𝑎𝑎2 
2
3 𝜋𝜋𝑎𝑎

3 

6 
Hollow 

hemisphere 
cs;sPlw;w 

miuf;Nfhsk; 

 

 
 

2𝜋𝜋(𝑅𝑅2 + 𝑎𝑎2) 2𝜋𝜋(𝑅𝑅2 + 𝑎𝑎2) 
+𝜋𝜋(𝑅𝑅2 − 𝑎𝑎2) 

2
3𝜋𝜋(𝑅𝑅3 − 𝑎𝑎3) 

7 
Frustum 
,ilf; 
fz;lk; 

 
 

 
 

𝜋𝜋(𝑅𝑅 + 𝑎𝑎)𝑙𝑙 
�𝑙𝑙 = �ℎ2 + (𝑅𝑅 − 𝑎𝑎)2� 

 

𝜋𝜋𝑙𝑙(𝑅𝑅 + 𝑎𝑎) + 𝜋𝜋𝑅𝑅2
+ 𝜋𝜋𝑎𝑎2 

 

  
1
3  𝜋𝜋ℎ(𝑅𝑅2 + 𝑎𝑎2 + 𝑅𝑅𝑎𝑎) 
 

8 
Hollow sphere 
cs;sPlw;w  
Nfhsk; 

 

4𝜋𝜋𝑅𝑅2 = Outer 
Surface area 

(ntspg;Gw 
tisg;gug;G) 

4𝜋𝜋(𝑅𝑅2 + 𝑎𝑎2) 
 

4
3𝜋𝜋

(𝑅𝑅3 − 𝑎𝑎3) 
 

9 Cuboid 
fdr;nrt;tfk; 

 
2ℎ(𝑙𝑙 + 𝑏𝑏) 2(𝑙𝑙𝑏𝑏 + 𝑏𝑏ℎ + 𝑙𝑙ℎ) 𝑙𝑙 × 𝑏𝑏 × ℎ 

10 
Cube 
fdr; 
rJuk; 

 

4𝑎𝑎2 
 

6𝑎𝑎2 
 

𝑎𝑎3 
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8. Statistics and Probability / Gs;spapaYk; epfo;jfTk; 
 
 

Arithmetic Mean /  
$l;Lr; ruhrup 

�̅�𝑥 = Sum of all the observations 
Number of observations 

 �juTg; Gs;spfspd; $Ljy; kjp;g;G  
juTg; Gs;spfspd; vz;zpf;if 

�  

Range / tPr;R   𝑅𝑅 = 𝐿𝐿 − 𝑆𝑆  

Coefficient of range 
tPr;Rf; nfO  

  𝐿𝐿−𝑆𝑆
𝐿𝐿+𝑆𝑆

    
Variance/  
tpyf;f tu;f;fr; ruhrup   𝜎𝜎2 = ∑ (𝑥𝑥𝑖𝑖−�̅�𝑥)2𝑛𝑛

𝑖𝑖=1
𝑛𝑛

  
Standard Deviation /  
jpl;l tpyf;fk;  𝜎𝜎 = �∑ (𝑥𝑥𝑖𝑖−�̅�𝑥)2𝑛𝑛

𝑖𝑖=1
𝑛𝑛

 
 
 

Calculation of Standard Deviation for ungrouped data (njhFf;fg;glhj juTfspd; jpl;l tpyf;fk; fhZjy;) 
(i) Direct Method 

Neub Kiw  𝜎𝜎 = �Σ𝑥𝑥𝑖𝑖
2

𝑛𝑛
− �Σ𝑥𝑥𝑖𝑖

𝑛𝑛
�
2

  
(ii) Mean Method 

$l;Lr; ruhrhp Kiw 𝑑𝑑𝑂𝑂 = 𝑥𝑥𝑂𝑂 − �̅�𝑥 ,   𝜎𝜎 = �Σ𝑑𝑑𝑖𝑖
2

𝑛𝑛
 

(iii) Assumed Mean Method 
Cfr; ruhrhp Kiw  𝜎𝜎 = �Σ𝑑𝑑𝑖𝑖

2

𝑛𝑛
− �Σ𝑑𝑑𝑖𝑖

𝑛𝑛
�
2

  
(iv) Step deviation Method 

gb tpyf;f Kiw 𝜎𝜎 = 𝑐𝑐 × �Σ𝑑𝑑𝑖𝑖
2

𝑛𝑛
− �Σ𝑑𝑑𝑖𝑖

𝑛𝑛
�
2

   
 

 
 

Calculation of Standard Deviation for ungrouped data (njhFf;fg;gl;l jutpd; jpl;l tpyf;fk; fzf;fply;) 
(i) Mean Method  

ruhrhp Kiw 𝜎𝜎 = �Σ𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖
2

𝑁𝑁
 , where 𝑁𝑁 = ∑ 𝑓𝑓𝑂𝑂𝑛𝑛

𝑂𝑂=1  
(ii) Assumed Mean Method 

Cfr; ruhrhp Kiw 𝑑𝑑𝑂𝑂 = 𝑥𝑥 − 𝐴𝐴 ,            𝜎𝜎 = �Σ𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖
2

𝑁𝑁
− �Σ𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

𝑁𝑁
�
2

  
 
 
 
 

 

Calculation of Standard deviation for continuous frequency distribution 
njhlh; epfo;ntz; gutypd; jpl;ltpyf;fj;jpidf; fzf;fpLjy; 

(i) Mean Method 
ruhrhp Kiw 

𝜎𝜎 = �Σ𝑓𝑓𝑖𝑖(𝑥𝑥𝑖𝑖−�̅�𝑥)2

𝑁𝑁
 ,  

 𝑥𝑥𝑂𝑂  =     Middle value of the 𝑠𝑠th class   / 
               𝑠𝑠MtJ ,ilntspapd; ika kjpg;G 
  𝑓𝑓𝑂𝑂 =  Frequency of the 𝑠𝑠th class   / 
             𝑠𝑠MtJ ,ilntspapd; epfo;ntz; 

(ii) 

Shortcut Method  (or) 
Step deviation method 
vspa Kiw (my;yJ) 
gb tpyf;f Kiw 

𝑑𝑑𝑂𝑂 = 𝑥𝑥𝑖𝑖−𝐴𝐴 
𝑎𝑎

 ,                 𝜎𝜎 = 𝑐𝑐 × �Σ𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖
2

𝑁𝑁
− �Σ𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

𝑁𝑁
�
2
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Coefficient of variation (khWghl;Lf;nfO) :    C.V1= 𝜎𝜎1
�̅�𝑥1

× 100%,                     C.V2= 𝜎𝜎2
�̅�𝑥2

× 100% 
i)  C.V is more ⇒  Data is less consistent   
  khWghl;Lf;nfO mjpfk; ⇒Gs;sp tptuk; Fiwe;j rPh;ikj;jd;ik cilaJ. 
ii) C.V is less ⇒  Data is more consistent  
  khWghl;Lf;nfO FiwT ⇒Gs;sp tptuk; mjpf rPh;ikj;jd;ik cilaJ. 

iii) C.V is equal  ⇒ One data depend other 
   khWghl;Lf;nfO rkk; ⇒ Gs;sp tptuq;fs; xd;iwnahd;W rhh;e;Js;sd. 
   

To Find the Square root: 
th;f;f %yk; fz;lwpjy;:  

   √𝑋𝑋 = √𝑆𝑆 + (𝑋𝑋−𝑆𝑆)
2√𝑆𝑆

  

𝑋𝑋 –the number you want the square root  
    (th;f;f %yk; fz;lwpa Ntz;ba vz;) 

𝑆𝑆 –   the closet square number you know to 𝑋𝑋 
       (𝑋𝑋 f;F mUfhikapy; cs;s th;f;fk;) 

Example:To find the square root of 75 
v.fh: 75f;F th;f;f %yk; fz;lwpjy;  

 𝑋𝑋 = 75,  
 𝑆𝑆 = 81(nearest square / mUfhikapy; 

cs;s th;f;fk;)      

  √𝑆𝑆 = 9 

 √75 = √81 + (75−81)
2�√81�

= 9 + −6
2(9)   = 9 − 6

18
 

     = 9 − 0.333 = 8.667 
 
 

Verbal description of the 
event epfo;r;rp Equivalent set theoretical notation 

Not 𝐴𝐴 𝐴𝐴 my;y 𝐴𝐴 

𝐴𝐴 or 𝐵𝐵 
 (at least one of 𝐴𝐴or 𝐵𝐵) 

𝐴𝐴 my;yJ 𝐵𝐵  
(Fiwe;j gl;rk; 𝐴𝐴 my;yJ 𝐵𝐵) 

𝐴𝐴 ∪ 𝐵𝐵 

𝐴𝐴 and 𝐵𝐵 𝐴𝐴 kw;Wk; 𝐵𝐵 𝐴𝐴 ∩ 𝐵𝐵 

𝐴𝐴 but not 𝐵𝐵 𝐴𝐴 Mdhy; 𝐵𝐵 my;y 𝐴𝐴 ∩ 𝐵𝐵 

Neither 𝐴𝐴 nor 𝐵𝐵 𝐴𝐴 Tk; ,y;iy 𝐵𝐵 Tk; ,y;iy 𝐴𝐴 ∩ 𝐵𝐵 

At least one of 𝐴𝐴,𝐵𝐵 or 𝐶𝐶 Fiwe;jgl;rk; 𝐴𝐴,𝐵𝐵 my;yJ 𝐶𝐶 𝐴𝐴 ∪ 𝐵𝐵 ∪ 𝐶𝐶 

Exactly one of 𝐴𝐴 and 𝐵𝐵 𝐴𝐴 kw;Wk; 𝐵𝐵 y; VNjDk; xd;W (𝐴𝐴 ∩ 𝐵𝐵) ∪ (𝐴𝐴 ∩ 𝐵𝐵) 

All three of 𝐴𝐴,𝐵𝐵 and 𝐶𝐶 𝐴𝐴,𝐵𝐵 kw;Wk; 𝐶𝐶 Mfpa %d;Wk; 𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶 

Exactly two of 
𝐴𝐴,𝐵𝐵 𝑎𝑎𝑛𝑛𝑑𝑑 𝐶𝐶 

𝐴𝐴,𝐵𝐵   kw;Wk; 𝐶𝐶 Mfpatw;wpy; 
VNjDk; ,uz;L kl;Lk; (𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶) ∪ (𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶) ∪ (𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶) 

 
 

Probability of an event(xU epfo;r;rpapd; epfo;jfT):  
𝑃𝑃(𝐸𝐸) = Number of outcomes favourable to occurence of 𝐸𝐸

Number of all possible outcomes
� 𝐸𝐸 epfo;tjw;F rhjfkhd tha;g;Gfs; 

nkhj;j tha;g;Gfs; 
�           = 𝑛𝑛(𝐸𝐸)

𝑛𝑛(𝑆𝑆)
   

 

 𝑃𝑃(𝑆𝑆) = 𝑛𝑛(𝑆𝑆)
𝑛𝑛(𝑆𝑆)

= 1.      The probability of sure event is 1. (cWjpahd epfo;r;rpapd; epfo;jfT 1) 

 
 𝑃𝑃(∅) = 𝑛𝑛(∅)

𝑛𝑛(𝑆𝑆)
= 0

𝑛𝑛(𝑠𝑠)
= 0. The probability of impossible event is 0. (,ayh epfo;;r;rpapd; epfo;jfT  0) 

www.kalvikural.com

mailto:wtsteam100@gmail.com
http://www.waytosuccess.org/


   ntw;wpf;F top mikg;Nghk; - Fwpg;Gg; Gj;jfk;  

wtsteam100@gmail.com                                                                                       www.waytosuccess.org 
 

66 
 

Algebra events: In a random experiment, 
𝑆𝑆 ⇒Sample space.  
 𝐴𝐴 ⊆ 𝑆𝑆 and 𝐵𝐵 ⊆ 𝑆𝑆 be the events in 𝑆𝑆. 

epfo;r;rpfspd; nray;ghLfs;: xU rktha;g;G 

Nrhjidapy; 𝑆𝑆 MdJ $Wntsp. 𝐴𝐴 ⊆ 𝑆𝑆 > 𝐵𝐵 ⊆
𝑆𝑆 Mfpait $Wntsp 𝑆𝑆 d; epfo;;r;rpfs;  

 

(𝐴𝐴 ∩ 𝐵𝐵) is an event that 
occurs only when both 𝐴𝐴 
and 𝐵𝐵 occurs. 

𝐴𝐴 kw;Wk; 𝐵𝐵 Mfpa ,uz;L 

epfo;;r;rpfSk; Nrh;e;J 

eilngw;why;> me;j epfo;r;rpahdJ 

(𝐴𝐴 ∩ 𝐵𝐵) vd;w epfo;r;rpahFk;. 

 

(𝐴𝐴 ∪ 𝐵𝐵) is an event that 
occurs when either one of 𝐴𝐴 
or 𝐵𝐵 occurs. 

𝐴𝐴 my;yJ 𝐵𝐵 apy; VjhtJ xd;W 
eilngw;why; me;j epfo;r;rpahdJ 

(𝐴𝐴 ∪ 𝐵𝐵) vd;w epfo;r;rpahFk;. 

 

𝐴𝐴 is an event that occurs 
only when 𝐴𝐴 doesn’t occur. 

𝐴𝐴 vd;w epfo;r;rpahdJ> 𝐴𝐴 vd;w 

epfo;r;rp eilngwhj nghOJ 

eilngWk; epfo;r;rpahFk;. 

 
 

 𝑃𝑃�𝐴𝐴 ∩ 𝐵𝐵� = 𝑃𝑃 (only 𝐴𝐴)= 𝑃𝑃(𝐴𝐴) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)  𝑃𝑃�𝐴𝐴 ∩ 𝐵𝐵� = 𝑃𝑃 (kl;Lk; 𝐴𝐴)= 𝑃𝑃(𝐴𝐴) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)  

 𝑃𝑃� 𝐴𝐴 ∩ 𝐵𝐵� = 𝑃𝑃(only 𝐵𝐵)= 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)  𝑃𝑃� 𝐴𝐴 ∩ 𝐵𝐵� = 𝑃𝑃(kl;Lk;  𝐵𝐵)= 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)  

 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)  
If 𝐴𝐴 and 𝐵𝐵 are mutually exclusive events 
then 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) 

 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵)  
𝐴𝐴,𝐵𝐵 Mfpad xd;iwnahd;W tpyf;Fk; 

epfo;r;rpfs; vdpy;.  𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) 

 𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵 ∪ 𝐶𝐶) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) + 𝑃𝑃(𝐶𝐶) − 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) − 𝑃𝑃(𝐵𝐵 ∩ 𝐶𝐶) − 𝑃𝑃(𝐴𝐴 ∩ 𝐶𝐶) + 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶) 

 
Fwpg;G 1: Nkw;fz;l #j;jpuq;fs; (Formulae) midj;Jk; Kf;fpakhditahf fUjg;gLfpwJ. 
vdNt khzth;fs; ,tw;iw ed;F kdg;ghlk; nra;J nfhs;Sk;gb mwpTWj;jg;gLfpwhh;fs;. 

Vnddpy; Njh;tpy; fzf;Ffis gpioapd;wp nra;tjw;F #j;jpuq;fis  (Formulae) ed;F 
mwpe;jpUj;jy; mtrpakhdjhFk;.  

  
Fwpg;G 2: gpd;tUk; gFjpapy; tiuaiwfSk; (Definitions) Njw;wq;fSk; (Theorems) 
nfhLf;fg;gl;Ls;sd. Njh;tpy; rpy 2 kjpg;ngz; tpdhf;fs; “tiuaW (Define) > vd;why; vd;d 
(What is ..)?> Njw;wj;ij vOJf (State the theorem)” Nghd;w tbtpy; tu tha;g;Gs;sJ. vdNt 
gpd;tUk; gFjpiaAk; khzth;fs; ed;F kdg;ghlk; nra;J nfhs;sTk;.   
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1.
 R

el
at

io
ns

 a
nd

 F
un

ct
io

ns
 /

 c
w
T
f
S

k
; 
r
h
h
;G
f
S

k
; 

De
fin

iti
on

 
t
i
ua

i
w

 
Ca

rt
es

ia
n 

Pr
od

uc
t: 

If 
𝐴𝐴 

an
d 
𝐵𝐵

 a
re

 tw
o 

no
n-

em
pt

y 
se

ts
, t

he
n 

th
e 

se
t o

f a
ll 

or
de

re
d 

pa
ir

s (
𝑎𝑎,
𝑏𝑏)

 su
ch

 th
at

 𝑎𝑎
∈
𝐴𝐴,

    
    

  𝑏𝑏
∈
𝐵𝐵

 is
 ca

lle
d 

th
e 

Ca
rt

es
ia

n 
Pr

od
uc

t o
f 𝐴𝐴

 a
nd

 𝐵𝐵
.  

    
  T

hu
s 𝐴𝐴

×
𝐵𝐵

=
{(
𝑎𝑎,
𝑏𝑏)

|𝑎𝑎
∈
𝐴𝐴,
𝑏𝑏
∈
𝐵𝐵

} 

f
hh
;B
r
pa
d
; 
n
g
U
f
;f
y
;: 
𝑨𝑨 

k
w
;W
k
; 
𝑩𝑩
 
v
d
;g
d
 
,
uz

;L
 
n
t
w
;w
py
;y
h 

f
z
q
;f
s
; 

v
d
py
;> 
,
t
w
;w
pd
; 
t
hp
i
r
r
; 
N
r
hb
f
s
pd
; 
f
z
k
hd

J
 

( 𝑎𝑎
,𝑏𝑏

)  𝑎𝑎
∈
𝐴𝐴,
𝑏𝑏
∈
𝐵𝐵
 
v
d
 

,
U
f
;F
k
;. 

,
i
j
 
𝐴𝐴
 
k
w
;W
k
; 
𝐵𝐵
 
a
pd
; 
f
hh
;B
r
pa
d
; 
n
g
U
f
;f
y
; 
v
d
;f
pN
w
hk
;. 

v
d
N
t
 
𝐴𝐴

×
𝐵𝐵

=
{(
𝑎𝑎,
𝑏𝑏)

|𝑎𝑎
∈
𝐴𝐴,
𝑏𝑏
∈
𝐵𝐵

} 

Re
la

tio
n 

(R
):

 L
et

 𝐴𝐴
 a

nd
 𝐵𝐵

 b
e 

an
y 

tw
o 

no
n-

em
pt

y 
se

ts
. A

 re
la

tio
n 

(R
) 

fr
om

 𝐴𝐴
 to

 𝐵𝐵
 is

 a
 s

ub
se

t 
of

  
𝐴𝐴

×
𝐵𝐵

  
sa

tis
fy

in
g 

so
m

e 
sp

ec
ifi

ed
 co

nd
iti

on
s. 

If 
𝑥𝑥
∈
𝐴𝐴 

is
 re

la
te

d 
to

   𝑦𝑦
∈
𝐵𝐵

  t
hr

ou
gh

 R
, 

th
en

 w
e 

w
ri

te
 it

  a
s 𝑥𝑥
𝑥𝑥𝑦𝑦

.  

c
w
T
 

(𝑹𝑹
):
𝐴𝐴 
k
w
;W
k
; 
𝐵𝐵

 v
d
;g
d
 
,
uz

;L
 
n
t
w
;w
py
;y
h 
f
z
q
;f
s
; 
v
d
;f
. 
𝐴𝐴 

a
py
pU
e
;J
 
𝐵𝐵
 

f
;F
 
c
s
;s
 
c
w
T
 
𝑥𝑥 

M
d
J
 
r
py
 
t
pj
pK
i
w
f
i
s
 
e
pi
w
T
 
n
r
a
;J
> 
𝐴𝐴

×
𝐵𝐵 

a
pd
; 

c
l
;f
z
k
hf
 
,
U
f
;F
k
;. 
𝑥𝑥
∈
𝐴𝐴 

t
pw
;F
k
; 
𝑦𝑦
∈
𝐵𝐵
 
f
;F
k
hd

 
c
w
T
 
𝑥𝑥
 
d
; 
t
o
pa
hf
 

,
U
e
;j
hy
; 
𝑥𝑥𝑥𝑥
𝑦𝑦 
v
d
 
v
O
j
y
hk
;. 
𝑥𝑥𝑥𝑥
𝑦𝑦 
v
d
 
,
U
e
;j
hy
; 
k
l
;L
N
k
 

( 𝑥𝑥
,𝑦𝑦

)
∈
𝑥𝑥.

 
Im

ag
e,

 P
re

-im
ag

e,
 R

an
ge

: I
f 𝑓𝑓

( 𝑎𝑎
)

=
𝑏𝑏,

  t
he

n 
𝑏𝑏 

is
 ca

lle
d 

im
ag

e 
of

  
un

de
r 𝑓𝑓

 a
nd

 𝑎𝑎
 is

 ca
lle

d 
a 

pr
e-

im
ag

e 
of

 𝑏𝑏
. T

he
 se

t o
f a

ll 
im

ag
es

 o
f t

he
 e

le
m

en
ts

 𝑋𝑋
 u

nd
er

 𝑓𝑓
 is

 ca
lle

d 
th

e 
ra

ng
e 

of
 𝑓𝑓

. 

e
po
y
; 
c
U
> 
K
d
; 
c
U
> 
t
Pr
;r
f
k
;: 
𝑓𝑓(
𝑎𝑎)

=
𝑏𝑏 
M
f
 
,
U
e
;j
j
hy

; 
r
hh
;G
 
𝑓𝑓y

; 
𝑏𝑏 

M
d
J
 
𝑎𝑎 

a
pd
; 
e
po
y
; 
c
U
 
v
d
T
k
; 
k
w
;W
k
; 
𝑎𝑎 

M
d
J
 
𝑏𝑏 
a
pd
; 
K
d
; 
c
U
 

v
d
T
k
; 
m
i
o
f
;f
pN
w
hk
;. 

   
  𝑋𝑋

 a
pd
; 
m
i
d
j
;J
 
e
po
y
; 
c
U
f
;f
i
s
A
k
; 

n
f
hz

;l
 
f
z
j
;i
j
 
𝑓𝑓-
a
pd
; 
t
Pr
;r
f
k
; 
v
d
;f
pN
w
hk
;. 

  
Ve

rt
ic

al
 li

ne
 te

st
: A

 cu
rv

e d
ra

w
n 

in
 a 

gr
ap

h 
re

pr
es

en
ts

 a 
fu

nc
tio

n,
 if

 
ev

er
y v

er
tic

al
 lin

e i
nt

er
se

ct
s t

he
 cu

rv
e i

n 
at

m
os

t o
ne

 p
oi

nt
. 

F
j
;J
f
;N
f
hl
;L
r
; 
N
r
hj
i
d
 
t
i
s
t
i
ui

a
 
x
t
;n
t
hU

 
F
j
;J
f
;N
f
hL
k
; 
m
j
pf
g
l
;r
k
; 

x
U
 
G
s
;s
pa
py
; 
n
t
l
;b
d
hy

; 
m
t
;t
i
s
t
i
u 
x
U
 
r
hh
;g
pi
d
f
; 
F
w
pf
;F
k
;.  

H
or

iz
on

ta
l L

in
e 

Te
st

:A
 fu

nc
tio

n 
re

pr
es

en
te

d 
in

 a 
gr

ap
h 

in
 on

e –
 on

e, 
 

if 
ev

er
y h

or
izo

nt
al

 lin
e i

nt
er

se
ct

s t
he

 cu
rv

e i
n 

at
 m

os
t o

ne
 p

oi
nt

. 
f
pi
l
k
l
;l
f
;N
f
hl
;L
r
;N
r
hj
i
d
: 
t
i
s
t
i
u 
x
d
;W
f
;n
f
hd
;w
hd
 
r
hh
;i
g
f
;F
w
pj
;j
hy
;> 
t
i
ua
g
; 

g
L
k
; 
f
pi
l
k
l
;l
f
;N
f
hL
 
t
i
s
t
i
ui

a
 
m
j
pf
g
l
;r
k
hf
 
x
U
 
G
s
;s
pa
py
; 
k
l
;L
N
k
 
n
t
l
;L
k
;. 

  

Co
m

po
si

tio
n 

of
 fu

nc
tio

n:
 L

et
  𝑓𝑓

:𝐴𝐴
→
𝐵𝐵

 a
nd

  𝑔𝑔
:𝐵𝐵

→
𝐶𝐶 

 b
e 

tw
o 

fu
nc

tio
ns

. T
he

n 
th

e c
om

po
sit

io
n 

of
 𝑓𝑓

 a
nd

 𝑔𝑔
 d

en
ot

ed
 b

y 
𝑔𝑔
∘
𝑓𝑓 

 
is

 d
ef

in
ed

 a
s t

he
 fu

nc
tio

n 
𝑔𝑔
∘𝑓𝑓

( 𝑥𝑥
)

=
𝑔𝑔(
𝑓𝑓(
𝑥𝑥)

) f
or

 a
ll 
𝑥𝑥
∈
𝐴𝐴.

 

r
hh
;G
f
s
pd
; 
N
r
h;g
;G
: 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 k
w
;W
k
;  𝑔𝑔

:𝐵𝐵
→
𝐶𝐶 

 M
f
pa
d
 
,
uz

;L
 
r
hh
;G
f
s
; 

v
d
py
; 
𝑓𝑓 

k
w
;W
k
; 
𝑔𝑔 

d
; 
r
hh
;G
f
s
pd
; 
N
r
h;g
;G
 
𝑔𝑔
∘
𝑓𝑓 
I

 𝑔𝑔
∘
𝑓𝑓(
𝑥𝑥)

=
𝑔𝑔(
𝑓𝑓(
𝑥𝑥)

) 
m
i
d
j
;J
 

 𝑥𝑥
∈
𝐴𝐴 
v
d
 
t
i
ua

W
f
;f
y
hk
;. 

Li
ne

ar
 fu

nc
tio

n:
 A

 fu
nc

tio
n 

 𝑓𝑓
:𝑥𝑥

→
𝑥𝑥 

de
fin

ed
 b

y 
    

  
    

   𝑓𝑓
( 𝑥𝑥

)
=
𝑚𝑚
𝑥𝑥

+
𝑐𝑐,

   
𝑚𝑚
≠

0 
is

 ca
lle

d 
a 

lin
ea

r f
un

ct
io

n.
 

N
e
hp
a
 
r
hh
;G
: 
𝑓𝑓:
𝑥𝑥
→
𝑥𝑥 
v
d
;w
 
r
hh
;g
hd

J
> 
𝑓𝑓(
𝑥𝑥)

=
𝑚𝑚
𝑥𝑥

+
𝑐𝑐,

   
𝑚𝑚
≠

0 
v
d
 

t
i
ua

W
f
;f
g
;g
l
;l
hy

;> 
m
J
 
N
e
hp
a
 
r
hh
;g
hF

k
;. 

Qu
ad

ra
tic

 fu
nc

tio
n:

 A
 fu

nc
tio

n 
 𝑓𝑓

:𝑥𝑥
→
𝑥𝑥 

de
fin

ed
 b

y  
    

    
    

  𝑓𝑓
( 𝑥𝑥

)
=
𝑎𝑎𝑥𝑥

2
+
𝑏𝑏𝑥𝑥

+
𝑐𝑐 

 (𝑎𝑎
≠

0)
 is

 ca
lle

d 
a q

ua
dr

at
ic 

fu
nc

tio
n.

 
,
U
g
b
r
; 
r
hh
;G
: 
x
U
 
r
hh
;G
 
𝑓𝑓:
𝑥𝑥
→
𝑥𝑥

, 𝑓𝑓
( 𝑥𝑥

)
=
𝑎𝑎𝑥𝑥

2
+
𝑏𝑏𝑥𝑥

+
𝑐𝑐 

,(𝑎𝑎
≠

0)
  v
d
 

t
i
ua

W
f
;f
g
;g
l
;l
hy

;> 
m
i
j
 
,
U
g
b
r
; 
r
hh
;G
 
v
d
;f
pN
w
hk
;. 

Cu
bi

c f
un

ct
io

n:
  A

 fu
nc

tio
n 

 𝑓𝑓
:𝑥𝑥

→
𝑥𝑥 

de
fin

ed
 b

y 
    

    
    

    
 𝑓𝑓

( 𝑥𝑥
)

=
𝑎𝑎𝑥𝑥

3
+
𝑏𝑏𝑥𝑥

2
+
𝑐𝑐𝑥𝑥

+
𝑑𝑑 

 (𝑎𝑎
≠

0)
  is

 ca
lle

d 
a c

ub
ic

 fu
nc

tio
n.

 
f
d
r
; 
r
hh
;G
 

: 
x
U
 
r
hh
;G
 
𝑓𝑓:
𝑥𝑥
→
𝑥𝑥

, 𝑓𝑓
( 𝑥𝑥

)
=
𝑎𝑎𝑥𝑥

3
+
𝑏𝑏𝑥𝑥

2
+
𝑐𝑐𝑥𝑥

+
𝑑𝑑 

(𝑎𝑎
≠

0)
  v
d
 

t
i
ua
W
f
;f
g
;g
l
;l
hy
;> 
m
i
j
f
; 
f
d
r
; 
r
hh
;G
 
m
y
;y
J
 
K
g
;g
b
 
r
hh
;G
 
v
d
g
;g
L
k
;. 

 
Re

ci
pr

oc
al

 fu
nc

tio
n:

  A
 fu

nc
tio

n 
 𝑓𝑓

:𝑥𝑥
−

{ 0
}
→
𝑥𝑥 

 d
ef

in
ed

 b
y 

 
𝑓𝑓(
𝑥𝑥)

=
1 𝑥𝑥  i

s c
al

le
d 

a 
re

ci
pr

oc
al

 fu
nc

tio
n.

 
j
i
y
f
Po
;r
;r
hh
;G
: 
x
U
 
r
hh
;G
 
𝑓𝑓:
𝑥𝑥
−

{ 0
}
→
𝑥𝑥

  , 
𝑓𝑓(
𝑥𝑥)

=
1 𝑥𝑥  v

d
 

t
i
ua

W
f
;f
g
;g
l
;l
hy

;> 
m
J
 
j
i
y
f
Po
;r
;r
hh
;G
 
v
d
g
;g
L
k
;. 

 
Co

ns
ta

nt
 fu

nc
tio

n:
  A

 fu
nc

tio
n 

 𝑓𝑓
:𝑥𝑥

→
𝑥𝑥 

de
fin

ed
 b

y 
 𝑓𝑓

( 𝑥𝑥
)

=
𝑐𝑐 

 
fo

r a
ll 
𝑥𝑥
∈
𝑥𝑥 

is
 ca

lle
d 

a 
co

ns
ta

nt
 fu

nc
tio

n.
 

k
hw
py
pr
;r
hh
;G
: 
x
U
 
r
hh
;G
 
𝑓𝑓:
𝑥𝑥
→
𝑥𝑥 

I
  𝑓𝑓

( 𝑥𝑥
)

=
𝑐𝑐 

 m
i
d
j
;J

 𝑥𝑥
∈
𝑥𝑥 
v
d
 

t
i
ua

W
f
;f
g
;g
l
;l
hy

; 
m
J
 
k
hw
py
pr
;r
hh
;G
 
v
d
g
;g
L
k
;. 

II.
 D

ef
in

iti
on

s a
nd

 T
he

or
em

s /
 t
i
u
a
i
w
f
S

k
; 
N
j
w
;w
q
;f
S

k
; 
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  n

t
w
;w
pf
;F
 
t
o
p 
m
i
k
g
;N
g
h
k
; 
- 
F
w
pg
;G
g
; 
G
j
;j
f
k
; 
- 
1
0
 
M

k
; 
t
F
g
;G
 

- 
f
z

pj
k
; 
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ay
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su
cc

es
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   T

yp
es

 o
f m

ap
pi

ng
s  

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
   

 r
hh
;G
f
s
pd
; 
t
i
f
f
s
; 

 

De
fin

iti
on

 
Ex

am
pl

e 
 /

   v
L
j
;J
f
;f
hl
;L

 
t
i
ua

i
w
 

On
e-

On
e 

fu
nc

tio
n 

(I
nj

ec
tio

n)
: A

 fu
nc

tio
n 

𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 is
 ca

lle
d 

on
e-

on
e 

fu
nc

tio
n 

if 
di

st
in

ct
 e

le
m

en
ts

 o
f 𝐴𝐴

 h
av

e 
di

st
in

ct
 

im
ag

es
 in

 𝐵𝐵
. 

 

x
d
;W
f
;F
 
x
d
;w
hd

 
r
hh
;G
 
(x
U
 
G
w
r
; 
r
hh
;G
) 

 𝑓𝑓
:𝐴𝐴

→
𝐵𝐵

 v
d
;g
J
 

r
hh
;G
 
v
d
;f
. 
𝐴𝐴d

; 
n
t
t
;N
t
w
hd

 
c
W
g
;G
f
i
s
 
𝐵𝐵
y
; 
c
s
;s
 

n
t
t
;N
t
W
 
c
W
g
;G
f
S
l
d
; 
𝑓𝑓M

d
J
 
n
j
hl
h;G
g
L
j
;J
k
hd

hy
;> 

𝑓𝑓 
v
d
;g
J
 
x
d
;W
f
;F
 
x
d
;w
hd

 
r
hh
;G
 
M
F
k
;. 

M
an

y-
on

e 
fu

nc
tio

n:
  A

 fu
nc

tio
n 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 is
 

ca
lle

d 
 m

an
y-

on
e 

fu
nc

tio
n 

if 
tw

o 
or

 m
or

e 
el

em
en

ts
 o

f 𝐴𝐴
 h

av
e 

sa
m

e 
im

ag
e 

in
 𝐵𝐵

 

 

g
y
t
w
;w
pw
;F
 

x
d
;w
hd

 
r
hh
;G
: 

 
r
hh
;G
 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 I
 

g
y
t
w
;w
pw
;F
 
x
d
;w
hd

 
r
hh
;G
 
v
d
py
;> 
m
r
;r
hh
;g
py
; 
𝐴𝐴 

d
; 

x
d
;w
pw
;F
 
N
k
w
;g
l
;l
 
c
W
g
;G
f
S
f
;F
> 
𝐵𝐵
 
y
; 
x
N
u 
e
po
y
; 

c
U
 
,
U
f
;F
k
;. 
 

 

On
to

 fu
nc

tio
n 

(S
ur

je
ct

io
n)

: A
 fu

nc
tio

n 
𝑓𝑓:
𝐴𝐴
→

𝐵𝐵
 is

 sa
id

 to
 b

e 
on

to
 fu

nc
tio

n 
if 

th
e 

ra
ng

e 
of

 𝑓𝑓
 is

 e
qu

al
 to

 th
e 

co
-d

om
ai

n 
of

 𝑓𝑓
. 

 

N
k
y
; 
r
hh
;G
 
(N
k
y
;G
w
r
; 
r
hh
;G
):
 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 v
d
;w
 
x
U
 
r
hh
;G
> 

N
k
y
; 
r
hh
;G
 
v
d
py
; 
𝑓𝑓 

d
; 
t
Pr
;r
f
k
hd

J
> 
𝑓𝑓 

d
; 
J
i
z
 

k
j
pg
;g
f
j
;j
pw
;F
r
; 
r
k
k
hf
 
,
U
f
;F
k
;. 
𝑓𝑓(
𝐴𝐴)

=
𝐵𝐵

 

In
to

 fu
nc

tio
n:

 A
 fu

nc
tio

n 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 is
 ca

lle
d 

an
 

in
to

 f
un

ct
io

n 
if 

th
er

e 
ex

is
ts

 a
t 

le
as

t 
on

e 
el

em
en

t i
n 
𝐵𝐵

 w
hi

ch
 is

 n
ot

 th
e 

im
ag

e 
of

 a
ny

 
el

em
en

t o
f 𝐴𝐴

 
 

c
l
;r
hh
;G
: 
x
U
 
r
hh
;G
 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 M
d
J
 
c
l
;r
hh
;G
 
v
d
py
;> 
𝐵𝐵
 
y
; 

F
i
w
e
;j
g
l
;r
k
; 
X
h; 

c
W
g
;g
pw
;f
ht

J
> 
 
 
𝐴𝐴 

y
; 
K
d
; 

c
U
 
,
U
f
;f
hJ

. 
  

Co
ns

ta
nt

 f
un

ct
io

n:
  

A 
 f

un
ct

io
n 

 𝑓𝑓
:𝐴𝐴

→
𝐵𝐵

 is
 

ca
lle

d 
a c

on
st

an
t f

un
ct

io
n 

 if
 th

e r
an

ge
 o

f  
𝑓𝑓 

co
nt

ai
ns

 o
nl

y 
on

e 
el

em
en

t. 
    

 T
ha

t i
s, 
𝑓𝑓(
𝑥𝑥)

=
𝑐𝑐 

 fo
r a

ll 
 𝑥𝑥
∈
𝐴𝐴 

an
d 

fo
r 

so
m

e 
fix

ed
   𝑐𝑐

∈
𝐵𝐵

. 
 

k
hw
py
pr
; 
r
hh
;G
: 

r
hh
;G
 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

 M
d
J
 
k
hw
py
pr
; 
r
hh
;G
 

v
d
py
;> 
 
 
𝑓𝑓 

d
; 
t
Pr
;r
f
k
hd

J
 
x
N
u 

X
h; 

c
W
g
;i
g
f
; 

n
f
hz

;l
j
hF

k
;. 
m
j
ht

J
> 
𝑓𝑓(
𝑥𝑥)

=
𝑐𝑐>
 
m
i
d
j
;J

  𝑥𝑥
∈
𝐴𝐴 

V
N
j
D
k
; 
x
U
 
e
pi
y
a
hd

 
𝑐𝑐
∈
𝐵𝐵.

 

Id
en

tit
y 

fu
nc

tio
n:

  L
et

  𝐴𝐴
 b

e 
a 

no
n-

em
pt

y 
se

t. 
Th

en
 t

he
 f

un
ct

io
n 

 𝑓𝑓
:𝐴𝐴

→
𝐴𝐴

 d
ef

in
ed

 b
y 

 
𝑓𝑓(
𝑥𝑥)

=
𝑥𝑥 

fo
r 

al
l 𝑥𝑥

∈
𝐴𝐴 

is
 c

al
le

d 
an

 id
en

tit
y 

fu
nc

tio
n 

on
 𝐴𝐴

 a
nd

 is
 d

en
ot

ed
 b

y 
 𝐼𝐼 𝐴𝐴

. 
 

r
k
d
pr
; 
r
hh
;G
: 𝐴𝐴

 x
U
 
n
t
w
;w
py
h 

f
z
k
; 
v
d
;f
. 

r
hh
;G
 
 
 

𝑓𝑓:
𝐴𝐴
→
𝐴𝐴
 
M
d
J
 
𝑓𝑓(
𝑥𝑥)

=
𝑥𝑥

 m
i
d
j
;J
 
𝑥𝑥
∈
𝐴𝐴

 > 
v
d
 

t
i
ua

W
f
;f
g
;g
l
;l
hy

;> 
m
e
;j
 
r
hh
;G
 
𝐴𝐴
 
a
pd
; 
r
k
d
pr
; 

r
hh
;G
 
v
d
g
;g
L
k
;. 
,
i
j
 
𝐼𝐼 𝐴𝐴
 
v
d
f
; 
F
w
pf
;f
y
hk
;. 
 

  
Re

al
 –

 V
al

ue
d 

fu
nc

tio
n:

  A
 fu

nc
tio

n 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵
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 ca

lle
d 

a 
re

al
 

va
lu

ed
 fu

nc
tio

n 
if 

th
e 

ra
ng

e 
of

 𝑓𝑓
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 a
 su
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et

 o
f t

he
 se

t o
f 

al
l  

re
al

 n
um

be
rs

 𝑥𝑥
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Th
at

 is
  𝑓𝑓

( 𝐴𝐴
)
⊆
𝑥𝑥 

n
k
a
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k
j
pg
;G
r
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r
hh
;G
: 
 
r
hh
;G
 
𝑓𝑓:
𝐴𝐴
→
𝐵𝐵

  M
d
J
 
n
k
a
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k
j
pg
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r
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r
hh
;G
 

v
d
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;> 

𝑓𝑓
 
a
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; 

t
Pr
;r
f
k
hd

J
> 

𝑥𝑥
 
v
D
k
; 

n
k
a
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a
z
;f
s
pd
; 

c
l
;f
z
k
hf
 
,
U
f
;F
k
;. 
m
j
ht

J
 
𝑓𝑓(
𝐴𝐴)

⊆
𝑥𝑥 
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en
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 re
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If 
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r o
f e
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se
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fin
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un

co
un
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bl
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n
k
a
;n
a
z
;f
s
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; 

n
j
hl
h;t

hp
i
r
 

v
d
;g
J
 

,
a
y
; 

v
z
;f
s
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; 

k
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i
ua
W
f
;f
g
;g
l
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n
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z
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k
j
pg
;G
f
i
s
g
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n
g
W
k
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r
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K
b
T
W
 

n
j
hl
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hp
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x
U
 
n
j
hl
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hp
i
r
 
K
b
T
W
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f
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W
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;G
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n
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U
e
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J
 
K
b
T
W
 
n
j
hl
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hp
i
r
 
v
d
g
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L
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K
b
T
w
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n
j
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r
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U
 
n
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hl
h;t
hp
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K
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T
w
h 

v
z
;z
pf
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f
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py
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W
g
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g
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J
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T
w
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n
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L
k
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:  
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le
m

en
t i

n 
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e 
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qu
en

ce
 is

 ca
lle
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a 

te
rm

 o
f t

he
 

se
qu

en
ce
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W
g
;G
: 
 
n
j
hl
h;t

hp
i
r
a
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x
t
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t
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e
pi
y
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t
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k
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z
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k
;> 

n
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h;t

hp
i
r
a
pd
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h; 
c
W
g
;G
 
v
d
g
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L
k
;. 
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ed
 a
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n 

de
fin
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of

 n
at
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be
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 𝑁𝑁
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ar
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 se
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en

ce
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nc
tio

n 
   
𝑓𝑓:
𝑁𝑁
→
𝑥𝑥

, w
he

re
 𝑥𝑥
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 th
e 

se
t o
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ll 

re
al

 n
um

be
rs
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j
hl
h;t

hp
i
r
i
a
 

x
U
 

r
hh
;g
hf
 

m
w
pj
y
;: 

n
j
hl
h;t

hp
i
r
a
hd

J
 

,
a
y
; 

v
z
;f
s
pd
; 
𝑁𝑁
 
k
PJ
 
t
i
ua
i
w
 
n
r
a
;a
g
;g
l
;l
 
x
U
 
r
hh
;g
hF

k
;. 
F
w
pg
;g
hf
j
; 

n
j
hl
h;t

hp
i
r
 
M
d
J
 
𝑓𝑓:
𝑁𝑁
→
𝑥𝑥
> 

,
q
;F
 
𝑥𝑥
 
v
d
;g
J
 
n
k
a
;n
a
z
;f
s
pd
; 

f
z
k
; 
v
d
 
t
i
ua
i
w
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r
a
;a
g
;g
l
;l
 
r
hh
;g
hF

k
;. 

Ar
ith

m
et
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 p

ro
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es
si

on
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t 𝑎𝑎

 a
nd

 𝑑𝑑
 b

e 
re

al
 n

um
be

rs
. 

Th
en

 th
e 

nu
m

be
rs

 o
f t

he
 fo

rm
 

    
  𝑎𝑎

,𝑎𝑎
+
𝑑𝑑,
𝑎𝑎

+
2𝑑𝑑

,𝑎𝑎
+

3𝑑𝑑
,𝑎𝑎

+
4𝑑𝑑

,…
  is

 sa
id

 to
 A

rit
hm

et
ic 

pr
og

re
ss

io
n 

de
no

te
d 

by
 A

.P
.  T

he
 n

um
be

r ′
𝑎𝑎′

 is
 ca

lle
d 

th
e f

irs
t 

te
rm

 an
d 
′𝑑𝑑
′ i

s c
al

le
d 

th
e c

om
m

on
 d

iff
er

en
ce

. 

$
l
;L
j
;n
j
hl
h; 

t
hp
i
r
: 
𝑎𝑎 

k
w
;W
k
; 
𝑑𝑑 

n
k
a
;n
a
z
;f
s
; 
v
d
py
;> 
𝑎𝑎,
𝑎𝑎

+
2𝑑𝑑

,𝑎𝑎
+

3𝑑𝑑
,𝑎𝑎

+
4𝑑𝑑

,…
v
d
;w
 
t
b
t
py
; 
m
i
k
A
k
; 
v
z
;f
s
; 
x
U
 
$
l
;L
j
;n
j
hl
h; 

t
hp
i
r
i
a
 
m
i
k
f
;F
k
;. 
$
l
;L
j
;n
j
hl
h;t

hp
i
r
i
a
 
R
U
f
;f
k
hf
 

A.
P.

 v
d
 

F
w
pg
;g
pL
f
pN
w
hk
;. 
,
q
;F
 
𝑎𝑎 

v
d
;w
 
v
z
;i
z
 
K
j
y
; 
c
W
g
;G
 
v
d
;W
k
; 
𝑑𝑑 

v
d
;w
 
v
z
;i
z
 
n
g
hJ

 
t
pj
;j
pa
hr
k
; 
v
d
;W
k
; 
m
i
o
f
;f
pN
w
hk
;. 

 
Se

ri
es

 :T
he

 su
m

 o
f t

he
 te

rm
s o

f a
 se

qu
en

ce
 is

 ca
lle

d 
se

ri
es

. 
Le

t 𝑎𝑎
1,
𝑎𝑎 2

,𝑎𝑎
3,

…
𝑎𝑎 𝑛𝑛

…
 b

e 
th

e 
se

qu
en

ce
 o

f r
ea

l n
um

be
rs

. 
Th

en
 th

e 
re

al
 n

um
be

r 𝑎𝑎
1

+
𝑎𝑎 2

+
𝑎𝑎 3

+
⋯

 is
 d

ef
in

ed
 a

s 
th

e 
se

ri
es

 o
f r

ea
l n

um
be

rs
. 

Fi
ni

te
 se

ri
es

: I
f a

 se
ri

es
 h

as
 fi

ni
te

 n
um

be
r o

f t
er

m
s  

In
fin

ite
 se

ri
es

: I
f a

 se
ri

es
 h

as
 in

fin
ite

 n
um

be
r o

f t
er

m
s  

n
j
hl
h;:
x
U
 
n
j
hl
h;t

hp
i
r
a
pd
; 
c
W
g
;G
f
s
pd
; 
$
L
j
y
; 
n
j
hl
h; 

v
d
g
;g
L
k
;. 

𝑎𝑎 1
,𝑎𝑎

2,
𝑎𝑎 3

,…
𝑎𝑎 𝑛𝑛

…
 v
d
;g
J
 
x
U
 
n
k
a
;n
a
z
; 
n
j
hl
h;t

hp
i
r
 
v
d
;f
. 
,
q
;F
 

 
𝑎𝑎 1

+
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+
𝑎𝑎 3

+
⋯
v
d
;g
J
 
n
k
a
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a
z
; 
n
j
hl
h; 
M
F
k
;. 

K
b
T
W
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U
 
n
j
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K
b
T
W
 
v
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pf
;i
f
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py
; 
c
W
g
;G
f
s
; 
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i
k
A
k
hd

hy
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m
J
 
K
b
T
W
 
n
j
hl
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v
d
g
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L
k
;. 

K
b
T
w
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n
j
hl
h; 

: x
U
 
n
j
hl
hp
y
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K
b
T
w
h 

v
z
;z
pf
;i
f
a
py
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c
W
g
;G
f
s
; 

m
i
k
A
k
hd

hy
; 
m
J
 
K
b
T
w
hj
;n
j
hl
h; 
v
d
g
;g
L
k
;. 

Ar
ith

m
et

ic
 se

rie
s :

 A
 se

ri
es

 w
ho

se
 te

rm
s a

re
 in

 A
ri

th
m

et
ic

 
pr

og
re

ss
io

n 
is

 ca
lle

d 
Ar

ith
m

et
ic

 se
ri

es
. 

$
l
;L
j
;n
j
hl
h;:
 
x
U
 
n
j
hl
hp
d
; 
c
W
g
;G
f
s
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$
l
;L
j
; 
n
j
hl
h;t

hp
i
r
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py
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m
i
k
A
k
hd

hy
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m
j
;n
j
hl
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$
l
;L
j
;n
j
hl
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v
d
g
;g
L
k
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Ge
om

et
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 p
ro
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 G
eo

m
et

ri
c 
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io
n 
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ce
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 w
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h 

te
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d 
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 m
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a 
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e 

pr
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g 
te

rm
 e
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t 
th

e 
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t t

er
m

 L
et

 𝑎𝑎
 a
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 𝑟𝑟
≠

0 
be

 re
al

 n
um

be
rs

.  
    

  𝑎𝑎
,𝑎𝑎
𝑟𝑟,
𝑎𝑎𝑟𝑟

2 ,
…
𝑎𝑎𝑟𝑟

𝑛𝑛−
1 
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 c
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Ge

ne
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l f
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 o
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𝑎𝑎 
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ca
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 ca
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d 
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 ra
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n
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; 
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pf
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v
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n
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v
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F
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pf
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j
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 d
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 b
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s c
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or
ds

, 
𝑎𝑎
≡
𝑏𝑏 

(𝑚𝑚
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 𝑛𝑛
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 d
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b
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l
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k
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j
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q
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𝑟𝑟,

 w
he

re
 0
≤
𝑟𝑟

<
| 𝑏𝑏

|  

n
g
hJ

i
k
g
;g
L
j
;j
g
;g
l
;l
 
A
+f
;s
pb
d
; 
t
F
j
;j
y
; 
J
i
z
j
;N
j
w
;w
k
;: 𝑎𝑎
 
k
w
;W
k
; 
𝑏𝑏 
 

 
 

(𝑎𝑎
<
𝑏𝑏)
 
v
d
;g
d
 
V
N
j
D
k
; 
,
U
 
K
O
f
;f
s
; 
v
d
py
;> 
𝑎𝑎

=
𝑏𝑏𝑞𝑞

+
𝑟𝑟,

    
    

    
   

0
≤
𝑟𝑟

<
| 𝑏𝑏

|  v
d
;w
t
hW

 
𝑞𝑞,
𝑟𝑟 
v
D
k
; 
K
O
f
;f
s
; 
f
pi
l
f
;F
k
;. 

 
Th

eo
re

m
 2

:If
 𝑎𝑎

 a
nd

 𝑏𝑏
 a

re
 p

os
iti

ve
 i

nt
eg

er
s 

su
ch

 t
ha

t  
    

   
  

𝑎𝑎
=
𝑏𝑏𝑞𝑞

+
𝑟𝑟,

 th
en

 e
ve

ry
 c

om
m

on
 d

iv
is

or
 o

f 𝑎𝑎
 a

nd
 𝑏𝑏

 is
 𝑎𝑎

 
co

m
m

on
 d

iv
is

or
 o

f 𝑏𝑏
 a

nd
 𝑟𝑟

 a
nd

 v
ic

e 
– 

ve
rs

a.
 

 

N
j
w
;w
k
; 2

:  
𝑎𝑎 
k
w
;W
k
; 
𝑏𝑏 
v
d
;g
d
 
𝑎𝑎

=
𝑏𝑏𝑞𝑞

+
𝑟𝑟,
 
v
d
 
m
i
k
A
k
; 
k
pi
f
 
K
O
f
;f
s
; 

v
d
py
;> 
𝑎𝑎
 
k
w
;W
k
; 
𝑏𝑏
 
M
f
pa
t
w
;w
pd
; 

m
i
d
j
;J
g
; 
n
g
hJ
 

t
F
j
;j
pf
S
k
; 

K
i
w
N
a
 
𝑏𝑏
 
k
w
;W
k
; 
𝑟𝑟
 
M
f
pa
t
w
;w
pd
; 
n
g
hJ

 
t
F
j
;j
pf
S
f
;F
r
; 
r
k
k
hf
 

,
U
f
;F
k
;> 
N
k
Y
k
; 
,
j
d
; 
k
W
j
i
y
A
k
; 
c
z
;i
k
. 
 

Th
eo

re
m

 3
: I

f 𝑎𝑎
,𝑏𝑏

 a
re

 tw
o 

po
si

tiv
e 

in
te

ge
rs

 w
ith

 𝑎𝑎
>
𝑏𝑏 

th
en

 G
CD

 o
f (
𝑎𝑎,
𝑏𝑏)

=
GC

D 
of

 ( 𝑎𝑎
−
𝑏𝑏,
𝑏𝑏)

 
N
j
w
;w
k
; 3

: 𝑎𝑎
 
k
w
;W
k
; 
𝑏𝑏 
v
d
;g
d
 
,
U
 
k
pi
f
 
K
O
f
;f
s
; 
k
w
;W
k
; 
𝑎𝑎

>
𝑏𝑏 

v
d
py
;> 

( 𝑎𝑎
,𝑏𝑏

) a
pd
; 
k
P.n
g
h.
t
 

=
 

( 𝑎𝑎
−
𝑏𝑏,
𝑏𝑏)
a
pd
; 
k
P.n
g
h.
t
 

 
Th

eo
re

m
  

4 
: F

un
da

m
en

ta
l T

he
or

em
 o

f A
rit

hm
et

ic
: E

ve
ry

 
na

tu
ra

l n
um

be
r e

xc
ep

t 1
 c

an
 b

e 
fa

ct
or

iz
ed

 a
s a

 p
ro

du
ct

 
of

 p
ri

m
es

 a
nd

 th
is

 fa
ct

or
iz

at
io

n 
is

 u
ni

qu
e 

ex
ce

pt
 fo

r t
he

 
or

de
r i

n 
w

hi
ch

 th
e 

pr
im

e 
fa

ct
or

s a
re

 w
ri

tte
n.

  

N
j
w
;w
k
; 
4 
(m

b
g
;g
i
l
 
v
z
;z
pa
y
; 
N
j
w
;w
k
;):
 
1 
I
 
j
t
ph
;j
;J
 
k
w
;w
 
m
i
d
j
;J
 

,
a
y
; v
z
;f
i
s
A
k
; g
f
h 
v
z
;f
s
pd
; n
g
U
f
;f
w
;g
y
d
hf
f
; f
hu
z
pg
;g
L
j
;j
 

K
b
A
k
;. 
N
k
Y
k
; 
,
e
;j
 
f
hu
z
pg
;g
L
j
;J
j
y
hd

J
 
(g
f
h 
v
z
;f
i
s
 
v
O
J
k
; 

t
hp
i
r
i
a
j
; 
j
t
ph
;j
;J
) 
x
N
u 
K
i
w
a
py
; 
m
i
k
A
k
;. 
 

Th
eo

re
m

  5
 : 𝑎𝑎

,𝑏𝑏
,𝑐𝑐

 a
nd
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 p
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 ( 𝑎𝑎
×
𝑐𝑐)
≡

( 𝑏𝑏
×
𝑑𝑑)

( 𝑚𝑚
𝑚𝑚𝑑𝑑
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 𝑎𝑎
,𝑏𝑏

 is
 n

on
-z

er
o 

an
d 
𝑎𝑎,
𝑏𝑏,
𝑐𝑐 
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𝑏𝑏 1
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+
𝑏𝑏 2
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pj
K
W
 
N
f
hi

t
f
i
s
 
,
U
 

g
y
;Y
W
g
;G
f
; 
N
f
hi

t
f
s
pd
; 
t
pf
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pr
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pj
K
W
 
N
f
hi

t
a
pd
; 
t
py
f
;f
g
;g
l
;l
 
k
j
pg
;G
 
v
d
;N
g
hk
; 

Qu
ad

ra
tic

 E
xp

re
ss

io
n:

  A
n 

ex
pr

es
sio

n 
of

 d
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𝑥𝑥)

 =
𝑎𝑎𝑥𝑥
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( 𝑥𝑥
) . 

 
,
U
g
b
 
g
y
;Y
W
g
;G
f
;N
f
hi

t
a
pd
; 
G
+r
;r
pa
q
;f
s
;: 𝑝𝑝
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 d
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+
𝑐𝑐
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