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mj;jpahak; - 01 

rhu;Gfs; 

nghUslf;fk;       gf;fk; 

1.1  mwpKfk;………………………………………………02 

1.2  Ml;rp, ,iz Ml;rp, tPr;R…………………………..04 

1.3  Neh;khW rhu;Gfs;…………………………………….09 

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

xU ntWikaw;w njhilnahd;wpy; cs;s xt;nthU jdpahd 

%yfq;fSk; ahjhapDk; xU nghJj; jd;ikapid 

nfhz;bUf;Fk; NghJ mj;jd;ik FwpaPL 𝑥𝑥 ,dhy; fhl;lg;gLk;. 

cjhuzk; : 01) A = {2,4,6,8, … … } vDk; njhilapy; cs;s 

%yfq;fs; ,ul;il vz;fs; vd;gjhy; gpd;tUkhW 

tiuaWf;fg;gLk;.  

𝑥𝑥 ∈  ,ul;il vz;fs;  

cjhuzk; : 02) B = {… …− 3,−2.−1, 0, 1, 2, 3 … … }  vDk; 

njhilapy; cs;s %yfq;fs; KO vz;fisf; Fwpg;gjhy;  

gpd;tUkhW tiuaWf;fg;gLk;. 

 𝑥𝑥 ∈  ℤ 

Fwpg;G : N  ∶ ,aw;if vz;fs; 

  ℤ  ∶ KO vz;fs; 

  ℤ+ ∶ Neu; KO vz;fs;  

     ℤ− ∶ kiw KO vz;fs; 

  R  ∶ nka; vz;fs;  
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,U njhilfspy;> Xu; njhilapy; cs;s xt;nthU jdpahd 

%yfKk; kw;iwa njhilapy; cs;s xt;nthU jdpahd 

%yfj;JlDk; ahjhapDk; xU njhlu;igf; nfhz;bUf;Fkhapd; 

mj; njhlu;G rhu;G vdg;gLk;. rhu;gpw;F f  (x) vDk; FwpaPL 

gad;gLj;jg;gLfpd;wJ. ,jid Kjd;Kjypy; 

mwpKfg;gLj;jpatu; fzpjtpayhsu; Xa;yu; Mthu;. 

 

mj;jpahaj;jpd; Nehf;fk; 

njhilfSf;fpilNa cs;s njhlu;ig rhu;Gfshf fzpj 

uPjpapy; tpsf;Fjy; 

vjpu;ghu;f;iff; fw;wy; ngWNgWfs;  

,g;ghlnewpapd; Kbtpy; khztu;fs; ,U njhilfSf;fpilahd 

njhlu;gpid fzpj uPjpapy; Muha;tu;. 

rhu;GfspdJk;> Neu;khW rhu;GfspdJk; Ml;rp> tPr;R vd;gtw;iw 

tiuaWf;f KbAkhf ,Ug;gu;. 

1.1 mwpKfk;  

A =  {1,2,3,4,5},          B = { 3,4,5,6,7 }     Mfpa njhilfspy; 

cs;s 𝐴𝐴 ,d; %yfq;fs; 1,2,3,4,5  vd;gd KiwNa 𝐵𝐵 ,d; 

%yfq;fs; 3,4,5,6,7 vd;gtw;Wld; njhlu;GgLj;jg;gl;Ls;s 

tpjj;ij mtjhdpf;f. 

          A                           B 
          1               3       

          2            4 

          3               5 
          4               6 
          5               7 

          𝑥𝑥            𝑥𝑥 + 2          
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MfNt>    f  ∶   A → B       MFk;NghJ                         

f (x) rhu;G   f (x) = x + 2  MFk;           ,q;F 𝑥𝑥  ∈   𝐴𝐴 

NkYk; gpd;tUk; ,U epge;jidfdpd; mbg;gilapy; rhu;ghdJ 

njhlu;GgLj;jg;gLk;. 

(i)      A apy; cs;s xt;nthU %yfKk;,  B ,y; cs;s %yfk; 

xd;Wld; njhlu;GgLj;jg;gl;Ls;sJ. 

(ii)   A  ,d; xU %yk; 𝐵𝐵  ,d; xU %yfj;Jld; kl;Lk; 

njhlu;GgLj;jg;gl;Ls;sJ.  

         

𝐴𝐴 ,Ys;s %yfk; 1 MdJ  𝑩𝑩 ,Ys;s %yfk; 3 cld; 

njhlu;G gLj;jg;gl;Ls;sJ> ,jid f ,d; fPo; 1 ,d; tpk;gk; 3  
vdg;gLk;. 

 

f (1) = 3      f ,d; fPo; 1 ,d; tpk;gk; 3 MFk;.  

 

f (2) = 4     f   ,d; fPo; 2 ,d; tpk;gk; 4 MFk;.                    

 

f (3) = 5     f ,d; fPo; 3 ,d; tpk;gk; 5 MFk;.                    

 

f (4) = 6    f ,d; fPo; 4 ,d; tpk;gk; 6 MFk;.                    

 

cjhuzk; 1 

A = {1,2,3,4},               B = {1,4,9,16 } Mfpa njhilfspy; 𝐴𝐴 → 𝐵𝐵 

vd;gij  f (x) = 𝑥𝑥2  vDk; njhlu;gpd; %yk; xU rhu;ghf 

tiuaWf;fyhk;. 

 

1.2 rhu;G xd;wpd; Ml;rp , ,izahl;rp> tPr;R 

rhu;G xd;wpd; Ml;rp , ,izahl;rp 

xd;Wf;nfhd;W njhlu;GgLk; ,Unjhilfspy; xU njhil 

Ml;rpahfTk; kw;iwa njhil ,izahl;rpahfTk; fhzg;gLk;. 
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cjhuzkhf 5 egu;fspd; jpzpTfs; jdpj;jdpahf msf;fg;gLk; 

NghJ  (Kjy; egu; : 50 kg )  ,    (,uz;lhk; egu; : 60 kg ) , 

(%d;whk; egu; : 55 kg ) , (ehd;fhk; egu; : 70 kg ) ,  (Ie;jhk; egu; 

: 65 kg) vd;wthW fhzg;gLfpd;wd. ,q;F 1 njhlf;fk; 5 

tiuahd egu;fis mtu;fspd; jpzpNthL 

njhlu;GgLj;jg;gLtJ xU rhu;ghFk;. 

,q;F { 1, 2 ,3 ,4,5 } vd;gij Ml;rp vd;Wk;> { 50 ,60 ,55 ,70 ,65 } 
vd;gij ,izahl;rp vd;Wk; miof;fg;gLk;. 

 

         A = {1 , 2 , 3, 4 ,5}      B = { 50,60,55,70,65} 

     f ∶  A       𝐵𝐵 vDk; rhu;gpy;. 

f ,d; Ml;rp A MFk;. ,J D(f) = A my;yJ  Df = A vd 
vOjg;gLk;. 

 

   rhu;G xd;wpd; tPr;R 

rhu;G f  ,d; Ml;rpapYs;s %yfq;fs; njhlu;GgLj;jg;gl;L 

,izahl;rpapYs;s %yfq;fisf; nfhz;l njhil tPr;R 

vdg;gLk;. rhu;G xd;wpd; tPr;rhdJ R(f)  my;yJ Rf  vd 

vOjg;gLk;. 

        R(f) = {f(x) ∶ x ∈ A} MFk;. 

 

      Ml;rp (A)    ,izahl;rp (B)    tPr;R - R(f) 

 

                                   { 2 , 5 , 8 }  

        

                             

        x           3x − 1 

1 
2 
3 
 

1 
2 
5 
6 
8 
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NkNy f ∶ A → B  vDk; rhu;G f(x) = 3x − 1  vd 

tiuaWf;fg;gLfpwJ. ,q;F x ∈ A MFk;. 

 

Fwpg;G :  Ml;rp      rhu;G f(x)       tPr;R 

cjhuzk; {0,1,2}     𝑓𝑓(𝑥𝑥) = 𝑥𝑥3      {0,1,8} 
 

fPNo jug;gl;Ls;s cjhuzj;jpy; Ml;rp A apd; ,iz Ml;rp  

B MFk;. 

A = {1,2,3}    B = {0,1,2,3,4,5,6,7,8}  

f ∶ A     B 

f(x) = x + 3 vd rhu;G f tuaWf;fg;gLfpwJ. 
  

f (1) = 1 + 3 = 4  

f (2) = 2 + 3 = 5  

f (3) = 3 +  3 = 6  

MfNt D(f) = A = {1,2,3}   

                 R(f) = {4,5,6}    

,q;F tPr;rhdJ ,izahl;rpapd; Xu; cgnjhilahf 

fhzg;gLfpd;wJ.  

R(f) = {2,3,4,5,6}   ⊆ B MFk;. 

 

cjhuzk; 1 

A = {1,2,3,4},                   B = {1,2,3,4,5,6,7} vd;f. 

f ∶ A     B 

f(x) = x + 2 vd rhu;G f tuaWf;fg;gLfpwJ.  

MfNt D(f) = A = {1,2,3,4}      R(f) = {3,4,5,6}  
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cjhuzk; 02 

A = {x: 0 ≤ x ≤ 5} = [0,5] vd;f. 

rhu;G g MdJ g : A            R 

             g(x) = 2x vd;f. 

,q;F D(g) = [0  ,5],    R(g) = [0  ,10] MFk;. 

cjhuzk; 03 

f(x) =  𝑥𝑥2 + 1  > (  −1 ≤ x ≤ 2   , 𝑥𝑥 ∈ ℤ )  vd;wthW 

tiuaWf;fg;gLk; NghJ f  ,d; Ml;rp> tPr;R vd;gtw;iwf; 

fhz;f. 

  f ,d; Ml;rp  D(f) = { −1, 0 , 1 , 2 }  

f(−1) =  12 + 1 = 2  

f(0)    =  02 + 1 = 1  

f(1)    =  12 + 1 = 2  

f(2)    =  22 + 1 = 5  

 MfNt R(f) = { 1, 2, 5 } 

cjhuzk; 04 

A = {1,2,3, … … … }  

rhu;G f MdJ f : A             R (nka;naz; njhil) 

f (x) = 𝑥𝑥2 vd tiuaWf;fg;gLk; NghJ tPr;irf; fhz;f. 

  R(f) = {1,4,9, … … . . }  
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cjhuzk; 05 

 A = R (nka;naz; njhil) 

rhu;G f MdJ f : A             R  

f (x) = 𝑥𝑥2 vd tiuaWf;fg;gLk; NghJ Ml;rp> tPr;irf; fhz;f. 

  D(f) = {… … … …− 3,−2,−1,0, 1,2,3, … … . . }  

  R(f) = {0, 1, 4, 9 … … … . . }  

 

Fwpg;G : 

  f           𝑔𝑔 

                    g o f   

f ∶ A → B  > g ∶ B → C  Mf ,Uf;FkhW ,U rhu;Gfs; 

fhzg;gLk; NghJ  f , g apd; Nru;j;jpr; rhu;G g o f ∶ A → C vd 

tiuaWf;fg;gLk;. mNj Nghd;W g, f  apd; Nru;j;jpr; rhu;G    

f o g ∶ C → A  vd tiuaWf;fg;gLk;. 

,q;F   g o f (x) = g [ f(x)]  MFk; 

       f o g (x) = f [ g(x)]  MFk;  

 

cjhuzk; :  

 f(x) = 2𝑥𝑥 + 3 > g(x) = 𝑥𝑥2 − 2 Mf ,Uf;Fkhapd;  

g o f (x) = g [ f(x)] = 𝑔𝑔 [ 2𝑥𝑥 + 3 ] =  (2𝑥𝑥 + 3 )2 − 2  

f o g (x) = f [ g(x)] = 𝑓𝑓 [ 𝑥𝑥2 − 2] =  2 (𝑥𝑥2 − 2)2  + 3            

A B C 
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1.3  rhu;G xd;wpd; Neu;khW (Inverse of a Function) 

f ∶ A → B  rhu;G Mf ,Uf;Fk; NghJ f apd; Neu;khW rhu;G f−1 
Mf Fwpg;gplg;gLk;.  

f−1 ∶ B → 𝐴𝐴 Mf tiuaWf;fg;gLk;.  

   f ∶ A → B                        f−1 ∶ B → A   

 

 

 

 

f(x) = x + 2 MFk;.                  f−1(x) = x − 2 MFk; 

,q;F (x ∈ A)                                                   ,q;F (x ∈ B)   

 

mjhtJ> A = {1,2,3,4,5},          B = {3,45,6,7}  MFk; 

f ∶ A → B rhu;G MFk;NghJ f(x) = x + 2> (x ∈ A) MFk; 

,q;F   x + 2 =  f(x) 

                  x  =  f(x) − 2 

f−1: B → A rhu;G MFk;NghJ f−1(x) = x − 2 > (x ∈ B) MFk;. 

,q;F f o f−1 (𝑥𝑥) MdJ gpd;tUkhW mikAk;. 

f o f−1 (𝑥𝑥) = f [ f−1(x)]  

        = f [ x − 2 ]  

           = (𝑥𝑥 − 2) + 2 

         = 𝑥𝑥  

1 
2 
3 
4 
5 

3 
4 
5 
6 
7 

1 
2 
3 
4 
5 

3 
4 
5 
6 
7 
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cjhuzk; 01 

A = { x ∶ −3 ≤ x ≤ +3 , x ∈ ℤ }  MFk;. f ∶ A → R  rhu;G 

MFk;NghJ f(x) = 𝑥𝑥2 + 1  > (x ∈ A)   MFk;. tPr;R> f−1(x) 
vd;gtw;iwf; fhz;f. 

f(−1) = −12 + 1 = 2       f(1) = 12 + 1 = 2  

f(−2) = −22 + 1 = 5       f(2) = 22 + 1 = 5 

f(−3) = −32 + 1 = 10       f(3) = 32 + 1 = 10 

f(0) = 02 + 1 = 1  

MfNt> R(f) = { 1 , 2 , 5 , 10 } 

f(x) = 𝑥𝑥2 + 1  

 𝑥𝑥2 = f(x) − 1 

  x = �f(x) − 1  

MfNt> f−1(x) =  √x − 1 

 

cjhuzk; 02 

f ∶ A → B   rhu;G Mf ,Uf;Fk; NghJ f(x) = 2x + 1   vd 

tiuaWf;fg;gLfpwJ. f ,d; Neu;khW rhu;G f−1: B → A  ,id 

fhz;f. 

f(x) = 2x + 1   

 2x = f(x) − 1  

  x = f(x)−1
2

       MfNt> f−1 =  x −1

2
 

Page | 9  
 



Mathematics - II 
 

cjhuzk; 03 

f(x) = 1
x
   > ( x ∈ R, x ≠ 0 ) vd;f. f−1 (x) If; fhz;f. 

         f(x) = 1
x
    

 ,q;F D(f) = R − {0},       R(f) = R − {0} 

        f(x) = 1
x    

 MfNt  x = 1
f(x)   

        f−1 (x) = 1
x   (x ∈ R, x ≠ 0)   

        f−1 = f   MFk;. 

 

cjhuzk; 4 

f(x) = x+3
x−1

  > (x ∈ R, x ≠ 1)  vd tuaWf;fg;gl;Ls;sJ. 

(a) f ,d; Ml;rp 

(b)  f−1(x) vd;gtw;iwf; fhd;f. 

 

f ,d; Ml;rp  =  R − {1} 
 

f(x) = 𝑦𝑦  vd;f>  

y = x+3
x−1   

𝑦𝑦  (𝑥𝑥 − 1) = (x + 3)    

𝑦𝑦 𝑥𝑥 − 𝑦𝑦 = x + 3    

𝑦𝑦 𝑥𝑥 − 𝑥𝑥 = y + 3    

𝑥𝑥 (𝑦𝑦 − 1) = y + 3    

𝑥𝑥 = (y+3)
(𝑦𝑦−1)  

 MfNt>  f−1(x) =  (x +3)
(𝑥𝑥−1)
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RUf;fk; 
 

 Ml;rp> ,izahl;rp vDk; vz;zf;fUf;fs; 

xd;Wf;nfhd;W njhlu;Ggl;l %yfq;fisf;nfhz;l ,U 

njhilfisj; njhlu;GgLj;Jk; rhu;GfshFk; 

 tPr;rhdJ ,izahl;rpapd; Xu; cgnjhilahFk;. 

 Ml;rpapYs;s %yfq;fspdhy; ahjhapDk; xU rhu;G 

%yk; tiuaiw nra;ag;gLk; njhilNa mr;rhu;gpd; 

tPr;rhff; fhzg;gLk;.  

Ml;rp →  rhu;G →  tPr;R 

gapw;rp  

01) A = {1,2,3,4},                   B = {1,2,3,4,5,6,7} vd;f. 

f ∶ A → B      

f(x) = x + 5 vd rhu;G f tuaWf;fg;gLfpwJ.  

MfNt f ,d; Ml;rp> tPr;R vd;gtwiiwf; fhz;f 

 

02) f(x) = 3x + 1 MFkhW f ,d; Ml;rp D(f) = { −2, 3 } vd 

   tiuaWf;fg;gLfpwJ. MfNt f ,d; tPr;irf; fhz;f 

 

03)  A = { x ∶ −3 ≤ x ≤ +3 , x ∈ Z } MFk;. f ∶ A → R rhu;G      

   MFk;NghJ f(x) = 𝑥𝑥2 − 1 > (x ∈ A)  MFk;. tPr;R> f−1(x)   

   vd;gtw;iwf; fhz;f. 

 

04) f ∶ A → B  rhu;G Mf ,Uf;Fk; NghJ f(x) = 2x − 1  vd  

   tiuaWf;fg;gLfpwJ. f ,d; Neu;khW rhu;G f−1: B → A   

   ,idf; fhz;f. 
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05) f(x) = x
x−1

  > (x ∈ R, x ≠ 1)  vd tuaWf;fg;gl;Ls;sJ. 

(a) f ,d; Ml;rp 

(b)  f−1(x) 

(c) f o f−1(x) vd;gtw;iwf; fhd;f. 
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mj;jpahak; - 02 

jpupNfhz fzpjk; 

nghUslf;fk;       gf;fk; 

2.1. mwpKfk;………………………………………………15 

2.2. mbg;gil jpupNfhz fzpj tpjpfs;……………….21 

2.3. gpuNahfq;fs;…………………………………………24 

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

nrq;Nfhz Kf;Nfhzq;fspd; gf;f ePsq;fs; kw;Wk; mff; 

Nfhzq;fs; Mfpatw;wpd; tpfpjq;fSf;fpilNa cs;s 

njhlu;ig tpsf;Fk; fzpjtpay; cz;ikfs; jpupNfhzfzpjk; 

MFk;. J}uk;> Vw;wf;Nfhzk;> ,wf;ff;Nfhzk; Nghd;wtw;wpid 

Neubahf mstpl Kbahj re;ju;g;gq;fspy; nrq;Nfhz 

Kf;Nfhzq;fspd; Jiznfhz;L fzpg;gjw;F jpupNfhz fzpjk; 

cjTfpwJ. cjhuzkhf kiyfspd; cauk;> 

Nfhs;fSf;fpilNa cs;s J}uk;> G+kpf;Fk; Nfhs;fSf;Fk; 

,ilapyhd Vw;w - ,wf;ff; Nfhzk; > Njrg;gl cUthf;fk; 

Nghd;wtw;iwf; Fwpg;gplyhk;. ,jw;F jpNahliyl; vDk; fUtp 

gad;gLfpd;wJ.  

jpupNfhz fzpjj;jpd; je;ij vd miof;fg;gLk; `pg;ghu;f]; 

vd;gtupdhYk; Mu;fpkpB];> A+f;fpspl;> njhykp Mfpa 

fzpjtpayhsu;fspdhYk; tl;lj;jpy; tiuag;gLk; ehz;fs;> 

Nfhzq;fs; vd;gtw;wpd; gz;Gfis Ma;T nra;J i]d;> 

nfh];> jhd;> nfhn]f;> n]f;> nfhl; Mfpa MW jpupNfhzzpj 

tpfpjq;fSk; mitfSld; njhlu;Gila gy tpjpfSk;  

mwpKfg;gLj;jg;gl;ld.  
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A 

B C 
𝜃𝜃 

P 

Q

   

R

   

𝛼𝛼 

mj;jpahaj;jpd; Nehf;fk; 

nrq;Nfhz Kf;Nfhzpapy; gf;f ePsq;fs;> Nfhzk; 

vd;gtw;Wf;fpilNa cs;s njhlu;ig jpupNfhzfzpj uPjpapy; 

tpsf;FtJld; jpupNfhzfzpj tpjpfisg; gzd;gLj;jp 

gpurpdq;fisj; jPu;j;jy;. 

vjpu;ghu;f;iff; fw;wy; ngWNgWfs;  

,g;ghlnewpapd; Kbtpy; khztu;fs; mbg;gilj; jpupNfhzfzpj 

tpfpjq;fis mwptJld; jpupNfhzfzpj tpjpfSldhd  fzpj 

nra;iffis Nkw;nfhs;s KbAkhf ,Ug;gu;. 

md;whl tho;tpy; gy re;ju;g;q;fspy; J}uk;> Nfhzk; vd;gtw;iw 

msg;gje;F jpupNfhzfzpjj;ij gad;gLj;jpf;nfhs;tu;. 

 

mwpKfk;. 

nrq;Nfhz Kf;Nfhzpnahd;wpy; nrq;Nfhzj;jpw;F vjpuhd 

gf;fk; nrk;gf;fk; vd miof;fg;gLk;. nrq;Nfhz Kf;Nfhzpapy; 

jug;gLk; Nfhzk; xd;wpw;F vjpu;g;gf;fk;> maw;gf;fk; vd;gd 

gpd;tUkhW. 

 

 

 

 

 

Nfhzk; 𝜃𝜃 ,w;F               Nfhzk; 𝛼𝛼 ,w;F 

nrk;gf;fk;  = AC               nrk;gf;fk;  = PR 

Vjpu;g;gf;fk; = AB               Vjpu;g;gf;fk; = QR 

maw;gf;fk; = BC               maw;gf;fk; = PQ 
 

 



 Center for External Degrees and Professional Learning 

𝑠𝑠𝑠𝑠𝑠𝑠 𝜃𝜃 = 𝑐𝑐𝑐𝑐𝑠𝑠 𝜃𝜃 = 𝑡𝑡𝑡𝑡𝑠𝑠 𝜃𝜃 = 

𝜃𝜃 

3 
√10 

𝑥𝑥 

𝑥𝑥 𝑥𝑥 

A 

B C 

auJk; xU nrq;Nfhz Kf;Nfhzpapy; mbg;gilj; 

jpupNfhzfzpj tpfpjq;fshfpa 𝑠𝑠𝑠𝑠𝑠𝑠, 𝑐𝑐𝑐𝑐𝑠𝑠, 𝑡𝑡𝑡𝑡𝑠𝑠  Mfpatw;Wf;fhd 

fzpg;Gfs; gpd;tUkhW. 

  

      vjpu;g;gf;fk;         maw;gf;fk;           vjpu;g;gf;fk; 

      nrk;gf;fk;        nrk;gf;fk;           maw;gf;fk; 

 

NkYk; 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐, 𝑠𝑠𝑐𝑐𝑐𝑐, 𝑐𝑐𝑐𝑐𝑡𝑡  Mfpa jpupNfhzfzpj tpfpjq;fspd; 
fzpg;Gfs; gpd;tUkhW 

1
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

= 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐 𝜃𝜃      
1

𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠
= 𝑠𝑠𝑐𝑐𝑐𝑐 𝜃𝜃         1

𝑡𝑡𝑡𝑡𝑠𝑠 𝑠𝑠
= 𝑐𝑐𝑐𝑐𝑡𝑡 𝜃𝜃 

 

cjhuzk; 01 

                      igjfu]; Njw;wj;jpd;gb> 

                      𝑥𝑥2 +  32 = 10 

                      𝑥𝑥2 = 10 − 9 

                      𝑥𝑥2 = 1 > MfNt 𝑥𝑥 = 1 

  𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 =  3
√10

       𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 =  1
√10

          𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 =  3
1

= 3 

𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 =  √10
3
       𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 =  √10

1
=  √10    𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 =  1

3
 

 

cjhuzk; 02 

                       ,Urkgf;f Kf;Nfhzp vd;gjhy; 

                       𝐴𝐴𝐵𝐵�𝐶𝐶 =  𝐴𝐴�̂�𝐶𝐵𝐵 =  450 

                         igjfu]; Njw;wg;gb 

                           𝐴𝐴𝐶𝐶2 = 𝑥𝑥2 +  𝑥𝑥2 =  2𝑥𝑥2 

                      MfNt>𝐴𝐴𝐶𝐶 =  𝑥𝑥√2 

𝑠𝑠𝑠𝑠𝑠𝑠450 =  𝑥𝑥
𝑥𝑥√2

=  1
√2
   𝑐𝑐𝑐𝑐𝑠𝑠450 =  𝑥𝑥

𝑥𝑥√2
=  1

√2
    𝑡𝑡𝑡𝑡𝑠𝑠450 =  𝑥𝑥

𝑥𝑥
=  1 
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𝜃𝜃 
𝑥𝑥 

𝑦𝑦 

tl;lj;jpd; Miu =  𝑟𝑟 vd;f 

𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 =  𝑦𝑦
𝑟𝑟

          ⇒          𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 =  𝑟𝑟
𝑦𝑦
 

𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 =  𝑥𝑥
𝑟𝑟

          ⇒             𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 =  𝑟𝑟
𝑥𝑥
 

𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 =  𝑦𝑦
𝑥𝑥

         ⇒              𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 =  𝑥𝑥
𝑦𝑦

  
  

rpy Nfhzq;fspd; jpupNfhztpfpjq;fspd; ngWkhdq;fs; 

 

 

cjhuzk;  

i)  𝑠𝑠𝑠𝑠𝑠𝑠300 X  𝑐𝑐𝑐𝑐𝑠𝑠300 =  1
2

 𝑋𝑋 √3
2

=  √3
4
  

ii)  𝑠𝑠𝑠𝑠𝑠𝑠450 +   𝑐𝑐𝑐𝑐𝑠𝑠450 =  1
√2

+ 1
√2

=  2
√2
  

iii)  (𝑠𝑠𝑠𝑠𝑠𝑠900 X  𝑡𝑡𝑡𝑡𝑠𝑠450) + (𝑡𝑡𝑡𝑡𝑠𝑠300 X  𝑡𝑡𝑡𝑡𝑠𝑠600)  

   = (   1     𝑋𝑋     1   )     +   �    1
√3

   𝑋𝑋    √3  � 

   =    1    +     1  

   =    2 

Fwpg;G 01 

Kf;NfhzpapDs; mikAk; $u;q;Nfhzq;fSf;F kl;Lkd;wp 

tpupNfhzk;> gpd;tisNfhzk; Mfpa ve;jnthU Nfhzj;jpw;Fk; 

jpupNfhzfzpj tpfpjkhdJ tl;lnkhd;iw itj;J 

tiuaWf;fg;gLk;. 

 

 

 

 

 

 

tpfpjq;fs; 𝜽𝜽 = 𝟎𝟎° 𝜽𝜽 = 𝟑𝟑𝟎𝟎° 𝜽𝜽 = 𝟒𝟒𝟒𝟒° 𝜽𝜽 = 𝟔𝟔𝟎𝟎° 𝜽𝜽 = 𝟗𝟗𝟎𝟎° 

𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 0 
1
2

 
1
√2

 √3
2

 1 

𝒄𝒄𝒄𝒄𝒔𝒔𝜽𝜽 1 √3
2

 
1
√2

 
1
2

 0 

𝒕𝒕𝒕𝒕𝒔𝒔𝜽𝜽 0 
1
√3

 1 √3 ∞ 

r 
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𝑠𝑠𝑠𝑠𝑠𝑠(90 − 𝜃𝜃) =  𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

𝑐𝑐𝑐𝑐𝑠𝑠(90 − 𝜃𝜃) =  𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃  

𝑡𝑡𝑡𝑡𝑠𝑠(90 − 𝜃𝜃) =  𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃  

𝑐𝑐𝑐𝑐𝑡𝑡(90 − 𝜃𝜃) =  𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃  

𝜃𝜃 
𝑡𝑡 

𝑏𝑏 

𝑐𝑐 

𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 =  𝑡𝑡
𝑐𝑐

  ,     𝑐𝑐𝑐𝑐𝑠𝑠(90 − 𝜃𝜃) = 𝑡𝑡
𝑐𝑐
  

𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 =  𝑏𝑏
𝑐𝑐

  ,     𝑠𝑠𝑠𝑠𝑠𝑠(90 − 𝜃𝜃) = 𝑏𝑏
𝑐𝑐
  

𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 =  𝑡𝑡
𝑏𝑏

  ,     𝑐𝑐𝑐𝑐𝑡𝑡(90 − 𝜃𝜃) = 𝑏𝑏
𝑡𝑡
  

𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 =  𝑏𝑏
𝑡𝑡

  ,     tan(90 − 𝜃𝜃) = 𝑡𝑡
𝑏𝑏
 

  

90-𝜃𝜃 

Fwpg;G 02                   

i) s𝑠𝑠𝑠𝑠(−𝜃𝜃) = −𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃    ⇒        𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐(−𝜃𝜃) =  −𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃    

ii) cos(−𝜃𝜃) =    𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃    ⇒            𝑠𝑠𝑐𝑐𝑐𝑐(−𝜃𝜃) =     𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 

iii) 𝑡𝑡𝑡𝑡𝑠𝑠(−𝜃𝜃) = −𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃   ⇒           𝑐𝑐𝑐𝑐𝑡𝑡(−𝜃𝜃) =  −𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃   

cjhuzk; 

01) 𝑠𝑠𝑠𝑠𝑠𝑠(−300) =  − 𝑠𝑠𝑠𝑠𝑠𝑠(300) = − 1
2
  

02) 𝑐𝑐𝑐𝑐𝑠𝑠(−300) = 𝑐𝑐𝑐𝑐𝑠𝑠(300) = √3
2
 

03) 𝑇𝑇𝑡𝑡𝑠𝑠(−300) =  − 𝑡𝑡𝑡𝑡𝑠𝑠(300) = − 1
√3
 

 

jpupNfhzfzpj tpfpjq;fspd; Nfhz mstPLfs;.   

01)  𝜃𝜃 , (900 − 𝜃𝜃) vd;gw;Wf;fpilahd njhlu;G (0 < θ < 90) 

 

 

 

 

 

 

 

 

 

                                                         

 

cjhuzk; 

              i.   𝑠𝑠𝑠𝑠𝑠𝑠(300) = 𝑠𝑠𝑠𝑠𝑠𝑠(900 − 600) = 𝑐𝑐𝑐𝑐𝑠𝑠600 = 1
2
  

Page | 17  
 



Mathematics - II 
 

                 ii.   𝑐𝑐𝑐𝑐𝑠𝑠(300) = 𝑐𝑐𝑐𝑐𝑠𝑠(900 − 600) = 𝑠𝑠𝑠𝑠𝑠𝑠600 = √3
2
  

                iii.   𝑡𝑡𝑡𝑡 𝑠𝑠(450) = 𝑡𝑡𝑡𝑡𝑠𝑠(900 − 450) = 𝑐𝑐𝑐𝑐𝑡𝑡450 = 1  

02)  𝜃𝜃 , (900 + 𝜃𝜃) vd;gw;Wf;fpilahd njhlu;G (0 < θ < 90) 

 

 

 

 

 

cjhuzk; 

             i.   𝑠𝑠𝑠𝑠𝑠𝑠(1500) = 𝑠𝑠𝑠𝑠𝑠𝑠(900 + 600) = 𝑐𝑐𝑐𝑐𝑠𝑠600 = 1
2
  

                 ii.   𝑐𝑐𝑐𝑐𝑠𝑠(1350) = 𝑐𝑐𝑐𝑐𝑠𝑠(900 + 450) = −𝑠𝑠𝑠𝑠𝑠𝑠450 = − 1
√2
  

                iii.   𝑡𝑡𝑡𝑡 𝑠𝑠(1200) = 𝑡𝑡𝑡𝑡𝑠𝑠(900 + 300) = −𝑐𝑐𝑐𝑐𝑡𝑡300 =  −√3  

03)  𝜃𝜃 , (1800 − 𝜃𝜃) vd;gw;Wf;fpilahd njhlu;G (0 < θ < 90) 

 

 

 

  

 

cjhuzk;        

             i.   𝑠𝑠𝑠𝑠𝑠𝑠(1200) = 𝑠𝑠𝑠𝑠𝑠𝑠(1800 − 600) = 𝑠𝑠𝑠𝑠𝑠𝑠600 = √3
2
  

                 ii.   𝑐𝑐𝑐𝑐𝑠𝑠(1200) = 𝑐𝑐𝑐𝑐𝑠𝑠(1800 − 600) = −𝑐𝑐𝑐𝑐𝑠𝑠600 = −1
2
  

                iii.   𝑡𝑡𝑡𝑡 𝑠𝑠(1200) = 𝑡𝑡𝑡𝑡𝑠𝑠(1800 − 600) = −𝑡𝑡𝑡𝑡𝑠𝑠600 =  −√3
  

𝑠𝑠𝑠𝑠𝑠𝑠(180 − 𝜃𝜃) = 𝑠𝑠𝑠𝑠 𝑠𝑠[90 + (90 − θ)] = 𝑐𝑐𝑐𝑐𝑠𝑠(90 − 𝜃𝜃) =  𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃  

𝑐𝑐𝑐𝑐𝑠𝑠(180 − 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑠𝑠[90 + (90 − θ)] = −𝑠𝑠𝑠𝑠𝑠𝑠(90 − 𝜃𝜃) = −cos𝜃𝜃  

𝑡𝑡𝑡𝑡𝑠𝑠(180 − 𝜃𝜃) = 𝑡𝑡𝑡𝑡𝑠𝑠[90 + (90 − θ)] = −𝑐𝑐𝑐𝑐𝑡𝑡(90 − 𝜃𝜃) =  −𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃  

𝑐𝑐𝑐𝑐𝑡𝑡(180 − 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑡𝑡[90 + (90 − θ)] = −𝑡𝑡𝑡𝑡𝑠𝑠(90 − 𝜃𝜃) =  −𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃  

𝑠𝑠𝑠𝑠𝑠𝑠(90 + 𝜃𝜃) = 𝑠𝑠𝑠𝑠 𝑠𝑠[90 − (−𝜃𝜃)] = 𝑐𝑐𝑐𝑐𝑐𝑐(−𝜃𝜃) =     𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃          

𝑐𝑐𝑐𝑐𝑠𝑠(90 + 𝜃𝜃) =  𝑐𝑐𝑐𝑐𝑠𝑠[90 − (−𝜃𝜃)] = 𝑠𝑠𝑠𝑠𝑠𝑠(−𝜃𝜃) =   −𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃  

𝑡𝑡𝑡𝑡𝑠𝑠(90 + 𝜃𝜃) =  𝑡𝑡𝑡𝑡𝑠𝑠[90 − (−𝜃𝜃)] = 𝑐𝑐𝑐𝑐𝑡𝑡(−𝜃𝜃) =   −𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃  

𝑐𝑐𝑐𝑐𝑡𝑡(90 + 𝜃𝜃) =  𝑐𝑐𝑐𝑐𝑡𝑡[90 − (−𝜃𝜃)] = 𝑡𝑡𝑡𝑡𝑠𝑠(−𝜃𝜃) =   −𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃  



 Center for External Degrees and Professional Learning 

04)  𝜃𝜃 , (1800 + 𝜃𝜃) vd;gw;Wf;fpilahd njhlu;G (0 < θ < 90) 

 

 

 

 

 

 

cjhuzk; 

             i.   𝑠𝑠𝑠𝑠𝑠𝑠(2100) = 𝑠𝑠𝑠𝑠𝑠𝑠(1800 + 300) = −𝑠𝑠𝑠𝑠𝑠𝑠300 = −1
2
  

                 ii.   𝑐𝑐𝑐𝑐𝑠𝑠(2100) = 𝑐𝑐𝑐𝑐𝑠𝑠(1800 + 300) = −𝑐𝑐𝑐𝑐𝑠𝑠300 = −√3
2
  

                iii.   𝑡𝑡𝑡𝑡 𝑠𝑠(2100) = 𝑡𝑡𝑡𝑡𝑠𝑠(1800 + 300) = 𝑡𝑡𝑡𝑡𝑠𝑠300 =  1
√3
  

 

05)  𝜃𝜃 , (3600 − 𝜃𝜃) vd;gw;Wf;fpilahd njhlu;G (0 < θ < 90) 

 

 

 

 

 

 

cjhuzk; 

             i.   𝑠𝑠𝑠𝑠𝑠𝑠(3150) = 𝑠𝑠𝑠𝑠𝑠𝑠(3600 − 450) = −𝑠𝑠𝑠𝑠𝑠𝑠450 = − 1
√2
  

                 ii.   𝑐𝑐𝑐𝑐𝑠𝑠(3150) = 𝑐𝑐𝑐𝑐𝑠𝑠(3600 − 450) = 𝑐𝑐𝑐𝑐𝑠𝑠450 =  1
√2
  

                iii.   𝑡𝑡𝑡𝑡 𝑠𝑠(3150) = 𝑡𝑡𝑡𝑡𝑠𝑠(3600 − 450) = −𝑡𝑡𝑡𝑡𝑠𝑠450 =  −1  

 

𝑠𝑠𝑠𝑠𝑠𝑠(360− 𝜃𝜃) = 𝑠𝑠𝑠𝑠 𝑠𝑠[180 + (180 − 𝜃𝜃)] = −𝑠𝑠𝑠𝑠𝑠𝑠(180− 𝜃𝜃) =  −𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃  

𝑐𝑐𝑐𝑐𝑠𝑠(360 − 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑠𝑠[180 + (180 − 𝜃𝜃)] = −𝑐𝑐𝑐𝑐𝑠𝑠(180− 𝜃𝜃) =    𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

𝑡𝑡𝑡𝑡𝑠𝑠(360 − 𝜃𝜃) = 𝑡𝑡𝑡𝑡𝑠𝑠[180 + (180− 𝜃𝜃)] =  𝑡𝑡𝑡𝑡 𝑠𝑠(180 − 𝜃𝜃) =  − 𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃  

𝑐𝑐𝑐𝑐𝑡𝑡(360 − 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑡𝑡[180 + (180− 𝜃𝜃)] =  𝑐𝑐𝑐𝑐𝑡𝑡(180− 𝜃𝜃) = − 𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃  

𝑠𝑠𝑠𝑠𝑠𝑠(180 + 𝜃𝜃) = 𝑠𝑠𝑠𝑠𝑠𝑠[90 + (90 + θ)] = 𝑐𝑐𝑐𝑐𝑠𝑠(90 + 𝜃𝜃) =  −𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃          

𝑐𝑐𝑐𝑐𝑠𝑠(180 + 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑠𝑠[90 + (90 + θ)] = −𝑠𝑠𝑠𝑠𝑠𝑠(90 + 𝜃𝜃) =  −𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

𝑡𝑡𝑡𝑡𝑠𝑠(180 + 𝜃𝜃) = 𝑡𝑡𝑡𝑡𝑠𝑠[90 + (90 + θ)] = 𝑐𝑐𝑐𝑐𝑡𝑡(90 + 𝜃𝜃) =    𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃  

𝑐𝑐𝑐𝑐𝑡𝑡(180 + 𝜃𝜃) = 𝑐𝑐𝑐𝑐𝑡𝑡[90 + (90 + θ)] = −𝑡𝑡𝑡𝑡𝑠𝑠(90 + 𝜃𝜃) =    𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃  
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00, 3600  1800 

900  

2700 

cos 
 + 

All 
 + 

sin 
 + 
tan 
 + 

Fwpg;G 01  

jpupNfhzfzpj tpfpjq;fspd; 900  ,d; xw;iw klq;Ffspy; 

tpfpjk; gpd;tUkhW khWgLk;. 

𝑠𝑠𝑠𝑠𝑠𝑠    →    𝑐𝑐𝑐𝑐𝑠𝑠           𝑡𝑡𝑡𝑡𝑠𝑠    →    𝑐𝑐𝑐𝑐𝑡𝑡   

𝑐𝑐𝑐𝑐𝑠𝑠    →    𝑠𝑠𝑠𝑠𝑠𝑠           𝑐𝑐𝑐𝑐𝑡𝑡    →    𝑡𝑡𝑡𝑡𝑠𝑠   

jpupNfhzfzpj tpfpjq;fspd; 900 ,d; ,ul;il klq;Ffspy; 

tpfpjk; khWglhJ. 

𝑠𝑠𝑠𝑠𝑠𝑠    →    𝑠𝑠𝑠𝑠𝑠𝑠           𝑡𝑡𝑡𝑡𝑠𝑠    →    𝑡𝑡𝑡𝑡𝑠𝑠  

𝑐𝑐𝑐𝑐𝑠𝑠    →    𝑐𝑐𝑐𝑐𝑠𝑠           𝑐𝑐𝑐𝑐𝑡𝑡    →    𝑐𝑐𝑐𝑐𝑡𝑡  

Fwpg;G 02  

jpupNfhzfzpj tpfpjq;fspd; Fwpfis gpd;tUkhW 

tiuaWf;fyhk;. 

 

 

 

 

 

cjhuzk; 

01)  𝑠𝑠𝑠𝑠𝑠𝑠(2800) = 𝑠𝑠𝑠𝑠𝑠𝑠(2700 + 100) = −𝑐𝑐𝑐𝑐𝑠𝑠 (100) 

02)  𝑡𝑡𝑡𝑡𝑠𝑠(2500) = 𝑡𝑡𝑡𝑡𝑠𝑠(2700 − 200) =  𝑐𝑐𝑐𝑐𝑡𝑡 (200) 

03)  𝑐𝑐𝑐𝑐𝑠𝑠(3000) = 𝑐𝑐𝑐𝑐𝑠𝑠(3600 − 600) = 𝑐𝑐𝑐𝑐𝑠𝑠(600) =  1
2
 

04)  𝑐𝑐𝑐𝑐𝑡𝑡(3000) = 𝑐𝑐𝑐𝑐𝑡𝑡(2700 + 300) = −𝑡𝑡𝑡𝑡𝑠𝑠(300) =  − 1
√3
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mbg;gilj; jpupNfhzfzpj tpjpfs;. 

mbg;gilr; rkd;ghLfs; 

1.   𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 = 1 

2.   1    + 𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃 =  𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 

 

 

 

 

3.   1   +  𝑐𝑐𝑐𝑐𝑡𝑡2𝜃𝜃  = 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 

 

 

 

 

𝒔𝒔𝒔𝒔𝒔𝒔(𝑨𝑨 ± 𝑩𝑩) , 𝐜𝐜𝐜𝐜𝐜𝐜(𝑨𝑨± 𝑩𝑩), 𝒕𝒕𝒕𝒕𝒔𝒔(𝑨𝑨 ± 𝑩𝑩) vd;gtw;wpd; tpupTfs; 

01) 𝑠𝑠𝑠𝑠𝑠𝑠(𝐴𝐴 + 𝐵𝐵) = 𝑠𝑠𝑠𝑠𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 + 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵 

02) 𝑠𝑠𝑠𝑠𝑠𝑠(𝐴𝐴 − 𝐵𝐵) = 𝑠𝑠𝑠𝑠𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 − 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵 

 

 

 

03) 𝑐𝑐𝑐𝑐𝑠𝑠(𝐴𝐴 + 𝐵𝐵) = 𝑐𝑐𝑐𝑐𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 − 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵 

04) 𝑐𝑐𝑐𝑐𝑠𝑠(𝐴𝐴 − 𝐵𝐵) = 𝑐𝑐𝑐𝑐𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 + 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵 

 

       𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 =  1  

  𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃
𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃

  +
  𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃
𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃

 =  
1

𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃
 

        1      +  𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃 =  𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃  

 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 +  𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 = 1  
  𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠

  +   𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠

 =  1
𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠

  

  1     +  𝑐𝑐𝑐𝑐𝑡𝑡2𝜃𝜃 =  𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃  

𝑠𝑠𝑠𝑠𝑠𝑠[𝐴𝐴 + (−𝐵𝐵)] = 𝑠𝑠𝑠𝑠𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠(−𝐵𝐵) + 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠(−𝐵𝐵)  

𝑠𝑠𝑠𝑠𝑠𝑠(𝐴𝐴 − 𝐵𝐵)      = 𝑠𝑠𝑠𝑠𝑠𝑠  𝐴𝐴 × 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 + 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 × −𝑠𝑠𝑠𝑠𝑠𝑠𝐵𝐵 

       = 𝑠𝑠𝑠𝑠𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 − 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵 

𝑐𝑐𝑐𝑐𝑠𝑠[ 𝐴𝐴 + (−𝐵𝐵 ]  = 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠(−𝐵𝐵) − 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠(−𝐵𝐵)  

  cos (𝐴𝐴 − 𝐵𝐵) = 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴× 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 − 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴 × −𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵 

           = 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐵𝐵 + 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐵𝐵 Page | 21  
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or 

or 

05) 𝑡𝑡𝑡𝑡𝑠𝑠(𝐴𝐴 + 𝐵𝐵)  = 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴+ 𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵
1− 𝑡𝑡𝑡𝑡𝑠𝑠  𝐴𝐴 𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵

  

06) 𝑡𝑡𝑡𝑡𝑠𝑠(𝐴𝐴 − 𝐵𝐵)  = 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴−𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵
1+ 𝑡𝑡𝑡𝑡𝑠𝑠  𝐴𝐴 𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵

  

 

 

 

 

klq;Ff;Nfhz tha;g;ghLfs; 

01)   𝑠𝑠𝑠𝑠𝑠𝑠 2A = 2 𝑠𝑠𝑠𝑠𝑠𝑠𝐴𝐴  𝑐𝑐𝑐𝑐𝑠𝑠𝐴𝐴 

 

 

02)   𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴 =  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 −  𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴 

  𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴 = 2 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 − 1 

  𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴 = 1 − 2 𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴  

 

 

 

 

 

 

 

 

𝑐𝑐𝑐𝑐𝑠𝑠(𝐴𝐴 + 𝐴𝐴) = 𝑐𝑐𝑐𝑐𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 − 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴  

   𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴     =  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 −  𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴  

𝑠𝑠𝑠𝑠𝑠𝑠(𝐴𝐴 + 𝐴𝐴) = 𝑠𝑠𝑠𝑠𝑠𝑠  𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 + 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴  

𝑠𝑠𝑠𝑠𝑠𝑠 2𝐴𝐴     = 2𝑠𝑠𝑠𝑠𝑠𝑠𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠𝐴𝐴  

𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴     =  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 −  𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴  

                   = 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 − (1 −  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 )  

                   = 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 − 1 +  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 =  2 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 − 1 

𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴     =  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 −  𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴  

                   = 1 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴 −  𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴   

                   = 1 − 2 𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴  

𝑡𝑡𝑡𝑡𝑠𝑠[ (A + (−B) ]  = 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴+ 𝑡𝑡𝑡𝑡𝑠𝑠(−𝐵𝐵)
1− 𝑡𝑡𝑡𝑡𝑠𝑠  𝐴𝐴 𝑡𝑡𝑡𝑡𝑠𝑠(−𝐵𝐵)

 

     𝑡𝑡𝑡𝑡𝑠𝑠(𝐴𝐴 − 𝐵𝐵)   = 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴+(−𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵)
1− 𝑡𝑡𝑡𝑡𝑠𝑠  𝐴𝐴×−𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵

=  𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴−𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵
1+ 𝑡𝑡𝑡𝑡𝑠𝑠  𝐴𝐴 𝑡𝑡𝑡𝑡𝑠𝑠𝐵𝐵
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03)   𝑡𝑡𝑡𝑡𝑠𝑠 2𝐴𝐴 = 2 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴
1− 𝑡𝑡𝑡𝑡𝑠𝑠2𝐴𝐴

 

 

 

 

04)   𝑠𝑠𝑠𝑠𝑠𝑠 3𝐴𝐴 = 3 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴 − 4 𝑠𝑠𝑠𝑠𝑠𝑠3 𝐴𝐴   

05)   𝑐𝑐𝑐𝑐𝑠𝑠 3𝐴𝐴 = 4 𝑐𝑐𝑐𝑐𝑠𝑠3 𝐴𝐴 − 3 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴   

06)   𝑡𝑡𝑡𝑡𝑠𝑠 3𝐴𝐴 = 3 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴−𝑡𝑡𝑡𝑡𝑠𝑠3 𝐴𝐴
1−3 𝑡𝑡𝑡𝑡𝑠𝑠2𝐴𝐴

 

$l;ly; tpfpjq;fis ngUf;fy; tpfpjq;fshf;Fk; tha;g;ghL 

01.   𝑠𝑠𝑠𝑠𝑠𝑠 𝐶𝐶 + 𝑠𝑠𝑠𝑠𝑠𝑠 𝐷𝐷 = 2 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑐𝑐+𝐷𝐷
2

) 𝑐𝑐𝑐𝑐𝑠𝑠(𝑐𝑐−𝐷𝐷
2

) 

02.  𝑠𝑠𝑠𝑠𝑠𝑠 𝐶𝐶 − 𝑠𝑠𝑠𝑠𝑠𝑠 𝐷𝐷 = 2 𝑐𝑐𝑐𝑐𝑠𝑠 (𝑐𝑐+𝐷𝐷
2

) 𝑠𝑠𝑠𝑠𝑠𝑠(𝑐𝑐−𝐷𝐷
2

) 

03.  𝑐𝑐𝑐𝑐𝑠𝑠 𝐶𝐶 + 𝑐𝑐𝑐𝑐𝑠𝑠 𝐷𝐷 = 2 𝑐𝑐𝑐𝑐𝑠𝑠 (𝑐𝑐+𝐷𝐷
2

) 𝑐𝑐𝑐𝑐𝑠𝑠(𝑐𝑐−𝐷𝐷
2

) 

04.  𝑐𝑐o𝑠𝑠 𝐶𝐶 − 𝑐𝑐𝑐𝑐𝑠𝑠 𝐷𝐷 = 2 𝑠𝑠𝑠𝑠𝑠𝑠 (𝑐𝑐+𝐷𝐷
2

) 𝑠𝑠𝑠𝑠𝑠𝑠(𝐷𝐷−𝐶𝐶
2

) 

gpuNahfq;fs; 

01) mbg;gilr; rkd;ghLfspd; gad;ghL.  

cjhuzk;  (𝑠𝑠)    (𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃)2 = 1 + 2𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 vd epWTf. 

      𝐿𝐿𝐿𝐿𝐿𝐿 ∶  (𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃)2 

          = 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 + 2𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 

                  = 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 + 2𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 =  1 + 2𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 

cjhuzk;  (𝑠𝑠𝑠𝑠)   𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 = 𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 vd epWTf. 

      𝐿𝐿𝐿𝐿𝐿𝐿 ∶  𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 

𝑡𝑡𝑡𝑡𝑠𝑠(𝐴𝐴 + 𝐴𝐴)  = 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴+ 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴
1− 𝑡𝑡𝑡𝑡𝑠𝑠  𝐴𝐴 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴

 

    𝑡𝑡𝑡𝑡𝑠𝑠 2𝐴𝐴       =   2 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴
1− 𝑡𝑡𝑡𝑡𝑠𝑠2𝐴𝐴
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         = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠

+ 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

 

              =  𝑠𝑠𝑠𝑠𝑠𝑠
2𝑠𝑠+ 𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

 =  1
𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

 = 𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 

cjhuzk;  (𝑠𝑠𝑠𝑠𝑠𝑠)   𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 − 1)2 =  2𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃  vd epWTf. 

      𝐿𝐿𝐿𝐿𝐿𝐿 ∶  𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 − 1)2 

         = 𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃 − 2𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 + 1) 

                       = 𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − 2𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃) = 2𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃  

cjhuzk; (𝑠𝑠𝑖𝑖)  2𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (1 + 𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃)2 =  𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − 2𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃  vd         
epWTf. 

      𝐿𝐿𝐿𝐿𝐿𝐿 ∶  2𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (1 + 𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃)2 

         = 2𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (1 + 2𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑡𝑡2𝜃𝜃) 

                       = 2𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − (𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 + 2𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃)  

              = 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 − 2𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 

02) 𝑠𝑠𝑠𝑠𝑠𝑠(𝐴𝐴 ± 𝐵𝐵) , cos(𝐴𝐴 ± 𝐵𝐵), 𝑡𝑡𝑡𝑡𝑠𝑠(𝐴𝐴 ± 𝐵𝐵) vd;gtw;wpd; gad;ghL                                

cjhuzk;  (𝑠𝑠)  𝑠𝑠𝑠𝑠 𝑠𝑠(150) = 𝑠𝑠𝑠𝑠𝑠𝑠 (450 − 300) 

                                   = 𝑠𝑠𝑠𝑠𝑠𝑠450 × 𝑐𝑐𝑐𝑐𝑠𝑠300 − 𝑐𝑐𝑐𝑐𝑠𝑠450 × 𝑠𝑠𝑠𝑠𝑠𝑠300 

                                =  1
√2

 ×  √3
2

 −    1
√2

 ×   1
2
  

                      =    √3−1
2√2

   

cjhuzk; (𝑠𝑠𝑠𝑠)  𝑠𝑠𝑠𝑠 𝑠𝑠(1050) = 𝑠𝑠𝑠𝑠𝑠𝑠 (600 + 450) 

                                    = 𝑠𝑠𝑠𝑠𝑠𝑠600 × 𝑐𝑐𝑐𝑐𝑠𝑠450 + 𝑐𝑐𝑐𝑐𝑠𝑠600 × 𝑠𝑠𝑠𝑠𝑠𝑠450 
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                               =  √3
2

 ×  1
√2

+    1
2

 ×   1
√2
  

                      =    √3+1
2√2

   

cjhuzk;  (𝑠𝑠𝑠𝑠𝑠𝑠) 𝑐𝑐𝑐𝑐𝑠𝑠750 = 𝑐𝑐𝑐𝑐𝑠𝑠 (450 + 300) 

                                 = 𝑐𝑐𝑐𝑐𝑠𝑠450 × 𝑐𝑐𝑐𝑐𝑠𝑠300 − 𝑠𝑠𝑠𝑠𝑠𝑠450 × 𝑠𝑠𝑠𝑠𝑠𝑠300 

                              =  1
√2

 ×  √3
2

 −    1
√2

 ×   1
2
  

                    =    √3−1
2√2

 

 

cjhuzk; (𝑠𝑠𝑖𝑖)  𝑐𝑐𝑐𝑐𝑠𝑠150 = 𝑐𝑐𝑐𝑐𝑠𝑠 (450 − 300) 

                               = 𝑐𝑐𝑐𝑐𝑠𝑠450 × 𝑐𝑐𝑐𝑐𝑠𝑠300 + 𝑠𝑠𝑠𝑠𝑠𝑠450 × 𝑠𝑠𝑠𝑠𝑠𝑠300 

                             =   1
√2

 × √3
2

+    1
√2

 ×  1
2
   

                     =    √3+1
2√2

   

cjhuzk; (𝑖𝑖)  𝑡𝑡𝑡𝑡𝑠𝑠1050 = 𝑡𝑡𝑡𝑡𝑠𝑠 (600 + 450) 

                     = 𝑡𝑡𝑡𝑡𝑠𝑠600 + 𝑡𝑡𝑡𝑡𝑠𝑠450

1−𝑡𝑡𝑡𝑡𝑠𝑠600 ×𝑡𝑡𝑡𝑡𝑠𝑠450
  

                             =   √3+1
1−√3×1

 

                     =    √3+1
1− √3

 

cjhuzk; (𝑖𝑖𝑠𝑠)    𝑡𝑡𝑡𝑡𝑠𝑠150 = 𝑡𝑡𝑡𝑡𝑠𝑠 (450 − 300) 

                      = 𝑡𝑡𝑡𝑡𝑠𝑠450− 𝑡𝑡𝑡𝑡𝑠𝑠300

1+ 𝑡𝑡𝑡𝑡𝑠𝑠450 ×𝑡𝑡𝑡𝑡𝑠𝑠300
  

                               =   1 − √3
1+1  × 1

√3

=    
1 − 1

√3

1+ 1
√3

= √3− 1
√3+ 1
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cjhuzk; (𝑖𝑖𝑠𝑠𝑠𝑠)  𝑡𝑡𝑡𝑡𝑠𝑠 𝛼𝛼 = 2
9

 , 𝑡𝑡𝑡𝑡𝑠𝑠  𝛽𝛽 =  7
11

   vdpd; 𝛼𝛼 +  𝛽𝛽 = 450           
vdf; fhl;Lf. 

𝑡𝑡𝑡𝑡𝑠𝑠 (𝛼𝛼 + 𝛽𝛽) =  𝑡𝑡𝑡𝑡𝑠𝑠 𝛼𝛼+ 𝑡𝑡𝑡𝑡𝑠𝑠 𝛽𝛽
1− 𝑡𝑡𝑡𝑡𝑠𝑠 𝛼𝛼 ×𝑡𝑡𝑡𝑡𝑠𝑠 𝛽𝛽

  

         =  
2
9+ 711

1− 29 × 7
11
  =  

22+63
99

1− 1499
    =

    8599   
85
99

  =    1 

𝑡𝑡𝑡𝑡𝑠𝑠 (𝛼𝛼 + 𝛽𝛽) = 1  

     𝑡𝑡𝑡𝑡𝑠𝑠450    =  1  MfNt  (𝛼𝛼 + 𝛽𝛽) =  450 

 

cjhuzk;  (𝑖𝑖𝑠𝑠𝑠𝑠𝑠𝑠)  𝑐𝑐𝑐𝑐𝑠𝑠(𝐴𝐴 + 𝐵𝐵) 𝑐𝑐𝑐𝑐𝑠𝑠(𝐴𝐴 − 𝐵𝐵) = 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵 vd              
fhl;Lf. 

LHS ∶   𝑐𝑐𝑐𝑐𝑠𝑠(𝐴𝐴 + 𝐵𝐵) 𝑐𝑐𝑐𝑐𝑠𝑠(𝐴𝐴 − 𝐵𝐵)  

   = (𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠𝐵𝐵 − 𝑠𝑠𝑠𝑠𝑠𝑠𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠𝐵𝐵)  (𝑐𝑐𝑐𝑐𝑠𝑠𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠𝐵𝐵 + 𝑠𝑠𝑠𝑠𝑠𝑠𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠𝐵𝐵) 

   = 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 𝑐𝑐𝑐𝑐𝑠𝑠2𝐵𝐵 −  𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵 

   = 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 (1 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵 ) − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵 ( 1 − 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 )  

   = 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 −  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵  

   = 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐵𝐵  

 

03) klq;Ff;Nfhz tha;g;ghLfspd; gad;ghL. 

cjhuzk;  𝑠𝑠)  ( 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 )2 = 1 + 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 vd epWTf. 

LHS ∶   ( 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 )2   

    = 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 + 2𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃              

    = 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 − 2𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

    = 1 + 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃     
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cjhuzk;  𝑠𝑠𝑠𝑠)   
1−𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠
1+𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠

 =  𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃  vd epWTf. 

LHS ∶  1−𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃
1+𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃   

    = 
1−( 1−2𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠)
1+( 2𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠−1 )

             

    = 
2𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠
2𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠

 =  𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃          

cjhuzk;  𝑠𝑠𝑠𝑠𝑠𝑠)   
1

1−𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠
−  1

1+𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠
 =  𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃 vd epWTf.             

 

    LHS ∶  = 
(1+𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠)−( 1−𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠)
( 1−𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠 ) (1+𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠)

    

    = 
1+𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠−1+𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠)

1−𝑡𝑡𝑡𝑡𝑠𝑠2𝑠𝑠
  

    = 
2𝑡𝑡𝑡𝑡𝑠𝑠𝑠𝑠

1−𝑡𝑡𝑡𝑡𝑠𝑠2𝑠𝑠
 

    =  𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃 

cjhuzk;  𝑠𝑠𝑖𝑖)   𝑠𝑠𝑠𝑠𝑠𝑠3𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 = 4 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 vd epWTf  

LHS ∶  𝑠𝑠𝑠𝑠𝑠𝑠3𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃  

   =  3𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 − 4𝑠𝑠𝑠𝑠𝑠𝑠3𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃  

   =  4𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 − 4𝑠𝑠𝑠𝑠𝑠𝑠3𝜃𝜃  

   =  4𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 − 4𝑠𝑠𝑠𝑠𝑠𝑠3𝜃𝜃 

   =  4𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 (1 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃)  

   =  4𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃  

cjhuzk; 𝑖𝑖)     𝑐𝑐𝑐𝑐𝑠𝑠6𝜃𝜃 = 32 𝑐𝑐𝑐𝑐𝑠𝑠6𝜃𝜃 − 48 𝑐𝑐𝑐𝑐𝑠𝑠4𝜃𝜃 + 18 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 − 1                               
vd epWTf  
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LHS ∶  𝑐𝑐𝑐𝑐𝑠𝑠6𝜃𝜃  

   = cos( 2 × 3𝜃𝜃)  

   =  2 𝑐𝑐𝑐𝑐𝑠𝑠23𝜃𝜃 − 1  

   =  2 [ 4 𝑐𝑐𝑐𝑐𝑠𝑠3𝜃𝜃 − 3 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 ]2 − 1 

     =  2 [ 16 𝑐𝑐𝑐𝑐𝑠𝑠6𝜃𝜃 − 24 𝑐𝑐𝑐𝑐𝑠𝑠4𝜃𝜃 + 9 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 ] − 1  

     =  32 𝑐𝑐𝑐𝑐𝑠𝑠6𝜃𝜃 − 48 𝑐𝑐𝑐𝑐𝑠𝑠4𝜃𝜃 + 18 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 − 1  

  

cjhuzk;  𝑖𝑖𝑠𝑠)   𝑡𝑡𝑡𝑡𝑠𝑠3𝛼𝛼 = 
𝑠𝑠𝑠𝑠𝑠𝑠𝛼𝛼[3𝑐𝑐𝑐𝑐𝑠𝑠2𝛼𝛼−𝑠𝑠𝑠𝑠𝑠𝑠2𝛼𝛼]
𝑐𝑐𝑐𝑐𝑠𝑠𝛼𝛼[𝑐𝑐𝑐𝑐𝑠𝑠2𝛼𝛼−3𝑠𝑠𝑠𝑠𝑠𝑠2𝛼𝛼]

  vd epWTf 

RHS ∶  𝑠𝑠𝑠𝑠𝑠𝑠𝛼𝛼[3𝑐𝑐𝑐𝑐𝑠𝑠2𝛼𝛼−𝑠𝑠𝑠𝑠𝑠𝑠2𝛼𝛼]
𝑐𝑐𝑐𝑐𝑠𝑠𝛼𝛼[𝑐𝑐𝑐𝑐𝑠𝑠2𝛼𝛼−3𝑠𝑠𝑠𝑠𝑠𝑠2𝛼𝛼]

   

    = 
3 𝑠𝑠𝑠𝑠𝑠𝑠𝛼𝛼 𝑐𝑐𝑐𝑐𝑠𝑠2𝛼𝛼−𝑠𝑠𝑠𝑠𝑠𝑠3𝛼𝛼
𝑐𝑐𝑐𝑐𝑠𝑠3𝛼𝛼−3 𝑐𝑐𝑐𝑐𝑠𝑠𝛼𝛼 𝑠𝑠𝑠𝑠𝑠𝑠2𝛼𝛼

 

    = 
    3 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠−𝑠𝑠𝑠𝑠𝑠𝑠3𝑠𝑠

𝑐𝑐𝑐𝑐𝑠𝑠3𝑠𝑠
    

𝑐𝑐𝑐𝑐𝑠𝑠3𝑠𝑠−3 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠3𝑠𝑠

  

    = 
    3 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠  − 𝑠𝑠𝑠𝑠𝑠𝑠
3𝑠𝑠

𝑐𝑐𝑐𝑐𝑠𝑠3𝑠𝑠
     

1−  3  𝑠𝑠𝑠𝑠𝑠𝑠2𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠2𝑠𝑠

  

    = 
3 𝑡𝑡𝑡𝑡𝑠𝑠𝛼𝛼− 𝑡𝑡𝑡𝑡𝑠𝑠3𝛼𝛼
1−3 𝑡𝑡𝑡𝑡𝑠𝑠2𝛼𝛼

 =  𝑡𝑡𝑡𝑡𝑠𝑠 3𝛼𝛼 

04) $l;ly; tpfpjq;fis ngUf;fy; tpfpjq;fshf khw;Wjy; 

cjhuzk;  𝑠𝑠)  𝑠𝑠𝑠𝑠𝑠𝑠3𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 = 4 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 vd epWTf  

LHS ∶  𝑠𝑠𝑠𝑠𝑠𝑠3𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃  



 Center for External Degrees and Professional Learning 

   =  2𝑠𝑠𝑠𝑠 𝑠𝑠 �3𝑠𝑠+𝑠𝑠
2
�  𝑐𝑐𝑐𝑐𝑠𝑠 �3𝑠𝑠−𝑠𝑠

2
� 

   =  2 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

   =  2 [ 2 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 ]𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 

   = 4 𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃  

 

cjhuzk;  𝑠𝑠𝑠𝑠)  𝑠𝑠𝑠𝑠𝑠𝑠750 − 𝑠𝑠𝑠𝑠𝑠𝑠150 ,d; ngWkhdj;ijf; fhz;f. 

𝑠𝑠𝑠𝑠𝑠𝑠750 − 𝑠𝑠𝑠𝑠𝑠𝑠150 =  2 𝑐𝑐𝑐𝑐𝑠𝑠 �75
0+150

2
� 𝑠𝑠𝑠𝑠𝑠𝑠 (75

0−150

2
)   

              =  2𝑐𝑐𝑐𝑐𝑠𝑠450 𝑠𝑠𝑠𝑠𝑠𝑠300 

                  =  2 × 1
√2

× 1
2
  

                  = 1
√2
 

cjhuzk;  𝑠𝑠𝑠𝑠𝑠𝑠)   𝑐𝑐𝑐𝑐𝑠𝑠3𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 = 4 𝑐𝑐𝑐𝑐𝑠𝑠3𝜃𝜃 − 2 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 vd epWTf 

LHS ∶  𝑐𝑐𝑐𝑐𝑠𝑠3𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

   =  2𝑐𝑐𝑐𝑐𝑠𝑠 �3𝑠𝑠+𝑠𝑠
2
�  𝑐𝑐𝑐𝑐𝑠𝑠 �3𝑠𝑠−𝑠𝑠

2
� 

   =  2 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

   =  2 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 [ 2 𝑐𝑐𝑐𝑐𝑠𝑠2𝜃𝜃 − 1 ] 

   = 4  𝑐𝑐𝑐𝑐𝑠𝑠3𝜃𝜃 − 2 𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃  

cjhuzk;  𝑠𝑠𝑖𝑖)   𝑠𝑠𝑠𝑠𝑠𝑠150 − 𝑠𝑠𝑠𝑠𝑠𝑠750 ,d; ngWkhdj;ijf; fhz;f. 

𝑠𝑠𝑠𝑠𝑠𝑠150 − 𝑠𝑠𝑠𝑠𝑠𝑠750 =  2 𝑠𝑠𝑠𝑠𝑠𝑠 �15
0+750

2
� 𝑠𝑠𝑠𝑠𝑠𝑠 (75

0−150

2
)   
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00, 3600 
 1800 2700 cos 

 + 

All 
 + 

tan 
 + 

sin 
 + 

              =  2 𝑠𝑠𝑠𝑠𝑠𝑠450 𝑠𝑠𝑠𝑠𝑠𝑠300 

                  =  2 × 1
√2

× 1
2
  

                  = 1
√2

 

 

RUf;fk;  
 

         vjpu;g;gf;fk;                 
           nrk;gf;fk;  

         maw;gf;fk; 

           nrk;gf;fk;             

         vjpu;;g;gf;fk; 

         maw;gf;fk; 

 jpupNfhzfzpj tpfpjq;fspd; 900  ,d; xw;iw 

klq;Ffspy; tpfpjk; khWgLk;. 

 

 jpupNfhzfzpj tpfpjq;fspd; 900  ,d; ,ul;il 

klq;Ffspy; tpfpjk; khWglhJ. 

 
 
 

   

 

 

 gapw;rp 

01) 𝑠𝑠𝑠𝑠𝑠𝑠 𝜃𝜃 = 3
5
 vdpd; 𝑐𝑐𝑐𝑐𝑠𝑠 𝜃𝜃, 𝑡𝑡𝑡𝑡𝑠𝑠 𝜃𝜃 vd;gtw;wpd; 

      ngWkhdq;fisf; fhz;f. 

02)  𝛼𝛼 =  60°,𝛽𝛽 = 30°, 𝛾𝛾 = 45° vdpd; gpd;tUtdtw;wpd;  

𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 = 

𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃 = 

𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 = 



 Center for External Degrees and Professional Learning 

    ngWkhdq;fisf; fzpf;f. 

    i.    𝑠𝑠𝑠𝑠𝑠𝑠2𝛼𝛼 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝛽𝛽 + 𝑡𝑡𝑡𝑡𝑠𝑠2𝛾𝛾 

         ii.   𝑐𝑐𝑐𝑐𝑠𝑠 𝛼𝛼 𝑐𝑐𝑐𝑐𝑠𝑠 𝛽𝛽 − 𝑠𝑠𝑠𝑠𝑠𝑠  𝛼𝛼 𝑠𝑠𝑠𝑠𝑠𝑠 𝛽𝛽  

         iii.   
 𝑡𝑡𝑡𝑡𝑠𝑠𝛼𝛼+𝑡𝑡𝑡𝑡𝑠𝑠 𝛾𝛾
1− 𝑡𝑡𝑡𝑡𝑠𝑠𝛼𝛼 𝑡𝑡𝑡𝑡𝑠𝑠 𝛾𝛾 

 

    iv.   𝑐𝑐𝑐𝑐𝑠𝑠 𝛼𝛼+ 𝑐𝑐𝑐𝑐𝑠𝑠 𝛽𝛽 − 𝑠𝑠𝑠𝑠𝑠𝑠  𝛼𝛼 + 𝑠𝑠𝑠𝑠𝑠𝑠 𝛽𝛽 

 

03) gpd;tUk; Nfhzq;spd; ngWkhdq;fisf; fhz;f. 

   𝑠𝑠.     𝑠𝑠𝑠𝑠𝑠𝑠(3000)         𝑖𝑖.      𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐(2250) 

    𝑠𝑠𝑠𝑠.   𝑡𝑡𝑡𝑡𝑠𝑠(3300)         𝑖𝑖𝑠𝑠.     𝑠𝑠𝑐𝑐𝑐𝑐(1350) 

    𝑠𝑠𝑠𝑠𝑠𝑠.  𝑐𝑐𝑐𝑐𝑠𝑠(2100)         𝑖𝑖𝑠𝑠𝑠𝑠.    𝑠𝑠𝑠𝑠𝑠𝑠(3150) 

   𝑠𝑠𝑖𝑖.  𝑐𝑐𝑐𝑐𝑡𝑡(2400)         𝑖𝑖𝑠𝑠𝑠𝑠𝑠𝑠.    𝑐𝑐𝑐𝑐𝑡𝑡(2250) 

04) gpd;tUtdtw;iw epWTf. 

   𝑠𝑠.   𝑡𝑡𝑡𝑡𝑠𝑠2𝜃𝜃 −  𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 =  𝑠𝑠𝑠𝑠𝑠𝑠4𝜃𝜃 𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃 

   𝑠𝑠𝑠𝑠.   1
1−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

−  1
1+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

= 2 𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃  

   𝑠𝑠𝑠𝑠𝑠𝑠.   𝑡𝑡𝑡𝑡𝑠𝑠𝜃𝜃 +  𝑐𝑐𝑐𝑐𝑡𝑡𝜃𝜃 =  𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐𝜃𝜃  

   𝑖𝑖𝑠𝑠.   1
1−𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠

−  1
1+𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠

= 2 𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐2𝜃𝜃  

       𝑖𝑖.   𝑠𝑠𝑠𝑠𝑠𝑠 2𝐴𝐴 
1+𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴

   = 𝑡𝑡𝑡𝑡𝑠𝑠𝐴𝐴  

       𝑖𝑖𝑠𝑠.   𝑠𝑠𝑠𝑠𝑠𝑠 2𝐴𝐴 
1−𝑐𝑐𝑐𝑐𝑠𝑠 2𝐴𝐴

   = 𝑐𝑐𝑐𝑐𝑡𝑡𝐴𝐴      

       𝑖𝑖𝑠𝑠𝑠𝑠.   𝑠𝑠𝑠𝑠𝑠𝑠 3𝐴𝐴 
 𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴

− 𝑐𝑐𝑐𝑐𝑠𝑠 3𝐴𝐴 
 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴

    = 2  
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       𝑖𝑖𝑠𝑠𝑠𝑠𝑠𝑠.   𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴+𝑠𝑠𝑠𝑠𝑠𝑠3𝐴𝐴 
 𝑐𝑐𝑐𝑐𝑠𝑠 𝐴𝐴+𝑐𝑐𝑐𝑐𝑠𝑠3𝐴𝐴

 = 𝑡𝑡𝑡𝑡𝑠𝑠2𝐴𝐴 

  
04) gpd;tUk; Nfhzq;fspd; ngWkhdq;fisf; fhz;f. 

   𝑠𝑠.   𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐150         𝑠𝑠𝑖𝑖.   𝑐𝑐𝑐𝑐𝑡𝑡1050 

   𝑠𝑠𝑠𝑠.   𝑐𝑐𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐750                   𝑖𝑖.   𝑠𝑠𝑐𝑐𝑐𝑐150 

      𝑠𝑠𝑠𝑠𝑠𝑠.   𝑐𝑐𝑐𝑐𝑡𝑡150                   𝑖𝑖𝑠𝑠.   𝑠𝑠𝑐𝑐𝑐𝑐750 

 
crhj;Jiz 

Bastock, & Chadler, S. (1978). Pure Mathematics. London : Nelson. 

Edward, D. T. (1993). Theory and Problems of Mathematical Methods of 
Business and Economics. New York: McGraw- Hill. 
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mj;jpahak; - 03 

vy;iyfs; 

nghUslf;fk;       gf;fk; 

3.1 mwpKfk;;………………………………………….35 

3.2 vy;iyfspd; mbg;gil tpjpfs;……………….39 

3.3 tpjpfis gad;gLj;jp vy;iy rhu;Gfs;………41 

3.4 vy;iy gpuNahfq;fs;…………………………..45 

 

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

khwp 𝑥𝑥 ,dhyhd xU rhu;G 𝑓𝑓(𝑥𝑥) vd tiuaWf;fg;gLfpd;wJ. 

cjhuzkhf 𝑓𝑓(𝑥𝑥) = 𝑥𝑥 + 4,  𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 + 3𝑥𝑥 + 5, 𝑓𝑓(𝑥𝑥) =  𝑥𝑥
2−25
𝑥𝑥−5

 

Nghd;w 𝑥𝑥  ,d; gy;NtW gbfisAila gy rhu;Gfis 

Fwpg;gplyhk;. ,q;F 𝑥𝑥  MdJ ngWkhdk; xd;iw mZFk; 

NghJ 𝑓𝑓(𝑥𝑥) ,d; Nghf;Fk; khw;wkilAk;.  

cjhuzkhf 𝑓𝑓(𝑥𝑥) = 𝑥𝑥 + 4  vDk; rhu;gpy; 𝑥𝑥  MdJ 3 I 

mZFk;NghJ (ehLk;NghJ) 𝑓𝑓(𝑥𝑥) ,d; khw;wkhdJ 𝑥𝑥 MdJ    

3 I mZFk;Nghjhd 𝑓𝑓(𝑥𝑥) ,d; vy;iyg; ngWkhdkhFk;. ,J 

gpd;tUkhW fhl;lg;gLk;. 

             lim
𝑥𝑥→3

𝑓𝑓(𝑥𝑥)     =  lim
𝑥𝑥→3

𝑥𝑥 + 4   = 3 + 4  =   7  

 

 

   

𝑥𝑥MdJ 3 ia 

ehLk;NghJ 𝑓𝑓(𝑥𝑥) ,d; 
vy;iyg; ngWkhdk; 
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,q;F 𝑥𝑥 → 3  vDk; mZfyhdJ 𝑥𝑥 = 3  vd;w nghUisf; 

Fwpg;gjy;y. mJ 𝑥𝑥  vd;gJ 3 vDk; ngWkhdj;jpw;F kpf 

neUq;fpr; nry;fpd;wJ vd;W nghUs;gLk;. 𝑥𝑥  ,d; 

ngWkhdkhdJ − ∞  (kiw Kbtpyp) njhlf;fk; + ∞  (Neu; 

Kbtpyp) tiu mZFk; vy;yh re;ju;g;gq;fspYk; 𝑓𝑓(𝑥𝑥) ,d; 
vy;iyg; ngWkhdj;ijf; fzpf;fyhk;.  

 

mj;jpahaj;jpd; Nehf;fk; 

rhu;Gfsp;d; vy;iyg; ngWkhdq;fs; gw;wp tpsf;Fjy; 

vjpu;ghu;f;iff; fw;wy; ngWNgWfs;  

,g;ghlnewpapd; Kbtpy; khztu;fs; vy;iyfs; njhlu;ghd 

tpjpfisg; gad;gLj;jp rhu;Gfspd; vy;iyg; ngWkhdq;fisf; 

fzpf;f KbAkhf ,Ug;gu;. 

 

vy;iyfs; 

mwpKfk;   

𝑓𝑓(𝑥𝑥) vd;gJ  𝑥𝑥 ,dhyhd xU rhu;igf; Fwpf;fpd;wJ. 

cjhuzk; : 𝑓𝑓(𝑥𝑥) =  𝑥𝑥2  

          𝑓𝑓(𝑥𝑥) =  𝑥𝑥2 + 2𝑥𝑥 + 3  

          𝑓𝑓(𝑥𝑥) =  𝑥𝑥 − 5   

          𝑓𝑓(𝑥𝑥) =  
𝑥𝑥+1

𝑥𝑥2+6𝑥𝑥+5
   

        𝑓𝑓(𝑥𝑥) =  √
𝑥𝑥−2 −2
𝑥𝑥2  −36
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𝑓𝑓(𝑥𝑥) vDk; rhu;gpy; 𝑥𝑥 MdJ xU khwpyp 𝑡𝑡 ia ehLk;NghJ 

ngWkhdk; ahJ vd;gJ> 𝑥𝑥 MdJ mk;khwpypia ehLk;NghJ 

𝑓𝑓(𝑥𝑥) ,d; vy;iyg; ngWkhdk; vd;gijf; Fwpf;fpd;wJ. 

cjhuzk; 01 : 

𝑓𝑓(𝑥𝑥) =  𝑥𝑥2 vdpd;     lim
𝑥𝑥→2

𝑥𝑥2  =     22 =   4  

 

 

 

cjhuzk; 02 : 

𝑓𝑓(𝑥𝑥) =  𝑥𝑥2 +  2𝑥𝑥 + 3 vdpd;> 

lim
𝑥𝑥→10

𝑥𝑥2 + 2𝑥𝑥 + 3 = 102 + (2 × 10) + 3 =  123   

    

NkYk; 𝑓𝑓(𝑥𝑥) =  𝑥𝑥2 + 5  vDk; rhu;gpy; 𝑥𝑥 MdJ 

mjpfupj;Jf;nfhz;L ±∞ ( Neu; my;yJ kiw Kbtpyp ) ia 

ehLk;NghJ 𝑓𝑓(𝑥𝑥)  ,d; vy;iyg; ngWkhdKk; +∞  ia 

milAk;. 

𝑥𝑥 MdJ ±10 ia ehLk;NghJ 𝑓𝑓(𝑥𝑥) =  102 + 5 = 105 

𝑥𝑥 MdJ ±100 ia ehLk;NghJ 𝑓𝑓(𝑥𝑥) =  1002 + 5 = 10005 

𝑥𝑥 MdJ±1000 ia ehLk;NghJ 𝑓𝑓(𝑥𝑥) =  10002 + 5 = 1000005 

,t;thW> 

𝑥𝑥 MdJ ±∞  ia ehLk;NghJ 𝑓𝑓(𝑥𝑥) =  +∞ MFk;. 

 

𝑥𝑥MdJ 2 ia 

ehLk;NghJ 𝑓𝑓(𝑥𝑥) ,d; 
vy;iyg; ngWkhdk; 
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Kbtpyp gw;wpa KbTfs; 

01)  1
0

= ∞                 02)  1
∞

= 0 

03)  1
−∞

= 0                 04)  ±𝑡𝑡
∞

= 0 

05)  𝑡𝑡
0

= ∞                 06)  −𝑡𝑡
0

= −∞ 

07)  ∞ + ∞ = +∞            08)  𝑡𝑡 + ∞ = ∞ 

09)  𝑡𝑡 −∞ = −∞            10)  ∞ × ∞ = ∞ 

11)  ∞
𝑡𝑡

=  ∞                 12)  ∞
−𝑡𝑡

= −∞ 

13)  𝑡𝑡 × ∞ =  ∞            14)  − 𝑡𝑡 × ∞ = −∞ 

15)  𝑠𝑠 Xu; ,ul;il vz; vdpd; (−∞)𝑠𝑠 = ∞ MFk; 

    𝑠𝑠 Xu; xw;iw vz; vdpd; (−∞)𝑠𝑠 =  −∞ MFk;. 

16)   ∞𝑠𝑠 =  ∞  

cjhuzk; : 

𝑠𝑠.       lim
𝑥𝑥→2

 1
𝑥𝑥−2

  = 1
2−2

= 1
0

=  ∞         

𝑠𝑠𝑠𝑠.      lim  
𝑥𝑥→∞

 1
𝑥𝑥

   =  1
∞

= 0  

𝑠𝑠𝑠𝑠𝑠𝑠.   lim
𝑥𝑥→−∞

  1
𝑥𝑥

   = 1
−∞

= 0    

𝑠𝑠𝑖𝑖.    lim
𝑥𝑥→∞

   5
𝑥𝑥

  =   5 
∞

=  0  

𝑖𝑖.    lim
𝑥𝑥→0

   5
𝑥𝑥

  =   5
0

=  ∞  

𝑖𝑖𝑠𝑠.    lim
𝑥𝑥→0

   𝑥𝑥−5
𝑥𝑥

  = −5
0

 =  −∞  
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𝑖𝑖𝑠𝑠𝑠𝑠.    lim
𝑥𝑥→∞

   3𝑥𝑥   = 3 × ∞ =  ∞  

𝑖𝑖𝑠𝑠𝑠𝑠𝑠𝑠.    lim
𝑥𝑥→∞

   𝑥𝑥2   = ∞ × ∞ =  ∞  

𝑠𝑠𝑥𝑥.      lim
𝑥𝑥→∞

  −3𝑥𝑥   = −3 × ∞ = − ∞  

𝑖𝑖𝑠𝑠𝑠𝑠.    lim
𝑥𝑥→∞

   5𝑥𝑥2   = 5 × ∞ =  ∞  

𝑖𝑖𝑠𝑠𝑠𝑠.    lim
𝑥𝑥→∞

   −5𝑥𝑥2   = −5 × ∞ =  −∞  

𝑖𝑖𝑠𝑠𝑠𝑠.    lim
𝑥𝑥→∞

   2𝑥𝑥+5
−4

  = ∞
−4

= −∞  

𝑖𝑖𝑠𝑠𝑠𝑠.    lim
𝑥𝑥→−∞

  10 +  2𝑥𝑥5  = 10 + (−∞) =  10 −∞ =  −∞  

 
rhu;Gfspd; vy;iyg; ngWkhdq;fisf; fzpf;Fk;NghJ rpy 

rkaq;fspy; Njwh tbtq;fs; ,lk;ngw re;ju;g;gk; cz;L. 

fzpjj;jpy; Njwh tbtk; vd;gJ jPu;f;f Kbahj Kbnthd;whFk;. 

mt;thwhd re;ju;g;gq;fspy; Njwh tbtq;fs; Kbthf tuhj 

tz;zk; fzpj;jy;fis xOq;fikf;f Ntz;Lk;. 

Njwh tbtq;fs; 

01.    ∞
∞
         02.    0

0
             03.    ∞−∞ 

04.    00         05.   ∞0 

cjhuzk; : 

01.     lim
    𝑥𝑥→∞

  𝑥𝑥
2−1
𝑥𝑥−1

 vd;gjd; ngWkhdj;ij Neubahf                                                              

mtjhdpf;Fk; NghJ 
∞
∞
  vd;w Njwh tbtk; fpilf;f 

NeupLk;. Mdhy; mr;rhu;ig gpd;tUkhW 

xOq;fikf;fg;gLk; NghJ> 
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     lim
    𝑥𝑥→∞

  𝑥𝑥
2−1
𝑥𝑥−1

    =      lim
    𝑥𝑥→∞

  (𝑥𝑥−1) (𝑥𝑥+1)
𝑥𝑥−1

 =       lim
    𝑥𝑥→∞

  𝑥𝑥 + 1  =   ∞   

02.     lim
    𝑥𝑥→∞

  𝑥𝑥+1
𝑥𝑥2+2𝑥𝑥+1

=   lim
    𝑥𝑥→∞

  𝑥𝑥+1
(𝑥𝑥+1)2

 =  lim
    𝑥𝑥→∞

  1
𝑥𝑥+1

 =   1
∞

  = 0  

 

vy;iyfspd; mbg;gil tpjpfs; 

 tpjp 01.     lim
    𝑥𝑥→𝑡𝑡

 𝐾𝐾   𝑓𝑓(𝑥𝑥) =   𝐾𝐾.     lim
    𝑥𝑥→𝑡𝑡

    𝑓𝑓(𝑥𝑥)       

cjhuzk; : 

𝑠𝑠)     lim
    𝑥𝑥→1

 3 (𝑥𝑥2 + 5) =   3    lim
    𝑥𝑥→1

 (𝑥𝑥2 + 5) =   3 × (1 + 5) = 18   

𝑠𝑠𝑠𝑠)     lim
    𝑥𝑥→∞

 5 𝑥𝑥2 =   5    lim
    𝑥𝑥→1

 𝑥𝑥2 =   5 × ∞ = ∞    

 tpjp 02.     lim
    𝑥𝑥→𝑡𝑡

 𝐾𝐾   =   𝐾𝐾   

cjhuzk; : 

𝑠𝑠)     lim
    𝑥𝑥→2

 4 =  4  

𝑠𝑠𝑠𝑠)     lim
    𝑥𝑥→∞

 10 =  10  

 tpjp 03.     lim
    𝑥𝑥→𝑡𝑡

 𝑥𝑥   =   𝑡𝑡  

cjhuzk; : 

𝑠𝑠)     lim
    𝑥𝑥→2

 𝑥𝑥 =  2  

𝑠𝑠𝑠𝑠)     lim
    𝑦𝑦→∞

 𝑦𝑦 =  4  
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tpjp 04.     lim
    𝑥𝑥→𝑡𝑡

   [ 𝑓𝑓(𝑥𝑥) + 𝑔𝑔(𝑥𝑥) ] =     lim
    𝑥𝑥→𝑡𝑡

    𝑓𝑓(𝑥𝑥) +     lim
    𝑥𝑥→𝑡𝑡

 𝑔𝑔(𝑥𝑥)     

cjhuzk; : 

𝑠𝑠)     lim
    𝑥𝑥→2

   [ 𝑥𝑥2 + 𝑥𝑥 ] =     lim
    𝑥𝑥→2

    𝑥𝑥2 +     lim
    𝑥𝑥→2

 𝑥𝑥     

              =    4 +  2      

              =     6  

𝑠𝑠𝑠𝑠)     lim
    𝑥𝑥→1

   [ 𝑥𝑥2 + 3𝑥𝑥 − 1 ] =   1 + 3 − 1  

                  = 3    

 tpjp 05.     lim
    𝑥𝑥→𝑡𝑡

   [ 𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥) ] =     lim
    𝑥𝑥→𝑡𝑡

    𝑓𝑓(𝑥𝑥) −     lim
    𝑥𝑥→𝑡𝑡

 𝑔𝑔(𝑥𝑥)     

cjhuzk; : 

𝑠𝑠)     lim
    𝑥𝑥→2

   [ 𝑥𝑥2 − 𝑥𝑥 ] =     lim
    𝑥𝑥→2

    𝑥𝑥2 −     lim
    𝑥𝑥→2

 𝑥𝑥     

              =    4−  2      

              =     2  

𝑠𝑠𝑠𝑠)     lim
    𝑥𝑥→1

   [ 𝑥𝑥2 − 3𝑥𝑥 − 1 ] =   1 − 3 − 1  

                  = −3   

 tpjp 06.     lim
    𝑥𝑥→𝑡𝑡

    𝑓𝑓(𝑥𝑥) × 𝑔𝑔(𝑥𝑥)     =     lim
    𝑥𝑥→𝑡𝑡

    𝑓𝑓(𝑥𝑥)  ×     lim
    𝑥𝑥→𝑡𝑡

 𝑔𝑔(𝑥𝑥)     

cjhuzk; : 

𝑠𝑠)     lim
    𝑥𝑥→3

    (𝑥𝑥 + 5) (𝑥𝑥 − 4)     =     lim
    𝑥𝑥→3

  (𝑥𝑥 + 5)  ×     lim
    𝑥𝑥→𝑡𝑡

 (𝑥𝑥 − 4)     

                     =    8   ×   (−1)      

                     =    (−8)       

𝑠𝑠𝑠𝑠)     lim
    𝑥𝑥→3

    (𝑥𝑥 − 2) (𝑥𝑥 − 3)(𝑥𝑥 − 4)     =  1 × 0 × (−1)  =    0        
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 tpjp 07.     lim
    𝑥𝑥→𝑡𝑡

   𝑓𝑓(𝑥𝑥)
𝑔𝑔(𝑥𝑥)

=
    lim
    𝑥𝑥→𝑎𝑎

  𝑓𝑓(𝑥𝑥)

    lim
    𝑥𝑥→𝑎𝑎

 𝑔𝑔(𝑥𝑥)
  

cjhuzk; : 

𝑠𝑠)  lim
      𝑥𝑥→1

   𝑥𝑥
2+5
𝑥𝑥+1

   =  
    lim
    𝑥𝑥→1

  𝑥𝑥2+5

  lim
  𝑥𝑥→1

 𝑥𝑥+1
  

            = 6
2
 

            = 3 

𝑠𝑠𝑠𝑠) lim
        𝑥𝑥→3

   (𝑥𝑥−2) (𝑥𝑥−3) (𝑥𝑥−4)
𝑥𝑥2+ 5

   =  1 ×  0 × (−1)
9+5

  

                    = 0
2
 

                    = 0 

vy;iy  tpjpfis gad;gLj;jp vy;iy rhu;Gfs; 

 

El;gk; 01 : fhuzpg;gLj;jp tFj;jy; 

𝑠𝑠)       lim (𝑥𝑥2−1)
𝑥𝑥−1

 𝑥𝑥→3
=  lim

𝑥𝑥→3
  (𝑥𝑥

2−1)
𝑥𝑥−1

  

            =  lim
𝑥𝑥→3

  𝑥𝑥 (𝑥𝑥−1) (𝑥𝑥+1)
𝑥𝑥−1

 

              =    lim
𝑥𝑥→3

 (𝑥𝑥 + 1)   

            = 3 + 1 

            = 4  
 

[ii]   lim
𝑥𝑥→1

  𝑥𝑥
2−𝑥𝑥
𝑥𝑥−1

 =  lim
𝑥𝑥→1

  𝑥𝑥 (𝑥𝑥−1)
𝑥𝑥−1

  

            =  lim
𝑥𝑥→1

  𝑥𝑥 

           =    1  
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[iii]   lim
𝑥𝑥→3

  𝑥𝑥
2−𝑥𝑥−3
𝑥𝑥−3

 =  lim
𝑥𝑥→3

  (𝑥𝑥−3)  (𝑥𝑥+1)
𝑥𝑥−3

  

              =  lim
𝑥𝑥→3

  3 + 1 

             =    4  

[iv]    lim
𝑥𝑥→3

  𝑥𝑥
2−4𝑥𝑥+3

𝑥𝑥2−7𝑥𝑥−12
 =  lim

𝑥𝑥→3
  (𝑥𝑥−3)  (𝑥𝑥−1)

(𝑥𝑥−4)  (𝑥𝑥−3)
  

              =  lim
𝑥𝑥→3

  (𝑥𝑥−1)
   (𝑥𝑥−4)  

 

             =    2
−1
 

             =   −2  

 

El;gk; 02 : cld; Gzupahy; ngUf;Fjy; 

 

[i]  lim
𝑥𝑥→0

  𝑥𝑥
√𝑥𝑥+1     −  1

 =  lim
𝑥𝑥→0

    𝑥𝑥
√𝑥𝑥+1     −  1

 × √𝑥𝑥+1    +  1
√𝑥𝑥+1    +  1

  

              =  lim
𝑥𝑥→0

  𝑥𝑥  ( √𝑥𝑥+1    +  1 )
   (𝑥𝑥+1)−1 

 

             =    lim
𝑥𝑥→0

  𝑥𝑥  ( √𝑥𝑥+1    +  1 )
   𝑥𝑥 

 

             =   lim
𝑥𝑥→0

 (√𝑥𝑥 + 1    +   1 )  

             =   lim
𝑥𝑥→0

 1 + 1  

             =   2  

[ii]  lim
𝑥𝑥→1

  √ 3+𝑥𝑥 −  √  5−𝑥𝑥
 𝑥𝑥2  − 1

 =  lim
𝑥𝑥→1

    √ 3+𝑥𝑥 −  √  5−𝑥𝑥
 𝑥𝑥2  − 1

 × √ 3+𝑥𝑥  +  √  5−𝑥𝑥
√ 3+𝑥𝑥   +  √  5−𝑥𝑥

  

                  =  lim
𝑥𝑥→1

  ( 3+𝑥𝑥 )−( 5−𝑥𝑥 )
   (𝑥𝑥−1)  ( 𝑥𝑥+1  )  ( √ 3+𝑥𝑥   +  √  5−𝑥𝑥  ) 

 

                  =    lim
𝑥𝑥→1

 2  ( 𝑥𝑥− 1)
   (𝑥𝑥−1)  ( 𝑥𝑥+1  )  ( √ 3+𝑥𝑥   +  √  5−𝑥𝑥  ) 
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                  =   lim
𝑥𝑥→1

 1
2+2

  

                  =       1
4
  

 

[iii]  lim
𝑥𝑥→2

   𝑥𝑥2  − 4
√ 3𝑥𝑥− 2 −  √  𝑥𝑥+2 

 =  lim
𝑥𝑥→2

   𝑥𝑥2  − 4
√ 3𝑥𝑥− 2 −  √  𝑥𝑥+2 

 × √ 3𝑥𝑥− 2 +  √  𝑥𝑥+2 
√ 3𝑥𝑥− 2 +  √  𝑥𝑥+2 

              =  lim
𝑥𝑥→2

  ( 𝑥𝑥− 2 ) ( 𝑥𝑥+2 )   ( √ 3𝑥𝑥− 2+  √  𝑥𝑥+2   )
   ( 3𝑥𝑥−2) − ( 𝑥𝑥+2  )  

 

                  =    lim
𝑥𝑥→2

 ( 𝑥𝑥− 2 ) ( 𝑥𝑥+2 )   ( √ 3𝑥𝑥− 2+  √  𝑥𝑥+2   )
  2  ( 𝑥𝑥−2 ) 

 

                  =   lim
𝑥𝑥→2

  ( 𝑥𝑥+2 )   ( √ 3𝑥𝑥− 2+  √  𝑥𝑥+2   )
  2  

  

                  =       4  ( 2+2 )
2

 

                  =       8  

 

[iv]   lim
𝑥𝑥→0

  √ 1  + 𝑥𝑥 +  𝑥𝑥2 −  1
𝑥𝑥

 =  lim
𝑥𝑥→0

  √ 1  + 𝑥𝑥 +  𝑥𝑥2  −  1
𝑥𝑥

 × √ 1  + 𝑥𝑥 +  𝑥𝑥2    +  1
√ 1  + 𝑥𝑥 +  𝑥𝑥2    +1

              =  lim
𝑥𝑥→0

  1 + 𝑥𝑥 + 𝑥𝑥2 −1
   𝑥𝑥  ( √ 1  + 𝑥𝑥 +  𝑥𝑥2    +1  ) 

 

                  =    lim
𝑥𝑥→0

 𝑥𝑥 ( 𝑥𝑥+1 )
   𝑥𝑥  ( √ 1  + 𝑥𝑥 +  𝑥𝑥2    +1  )  

 

                  =   lim
𝑥𝑥→0

 𝑥𝑥 + 1
    ( √ 1  + 𝑥𝑥 +  𝑥𝑥2    +1  )  

  

                  =       1
2
  

 

El;gk; 03 : nghJf;fhuzpia NtWgLj;jp tFj;jy; 

 

[i]  lim
𝑥𝑥→∞

  𝑥𝑥+  2
𝑥𝑥 +  5

 =  lim
𝑥𝑥→0

  
𝑥𝑥  ( 1 +  2𝑥𝑥  )

𝑥𝑥  ( 1 +  5𝑥𝑥  )
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           =  
  ( 1 +  2∞  )

( 1 +  5∞  )
  

           =    1
 1
  

           =  1 

[ii]  lim
𝑥𝑥→∞

  𝑥𝑥+  2
3𝑥𝑥2 +  2

 =  lim
𝑥𝑥→0

  
𝑥𝑥  ( 1 +  2𝑥𝑥  )

𝑥𝑥2  ( 3 +  5
𝑥𝑥2

  )
                                   

             =    1
∞

    [ 1 +0  ]
[  3+  0 ]

  

             =  0  

 

[iii]  lim
𝑥𝑥→∞

  3𝑥𝑥
3 +4𝑥𝑥  +  1

6𝑥𝑥3+  3𝑥𝑥2 + 3
 =  lim

𝑥𝑥→0
  
𝑥𝑥3  ( 3 + 4

𝑥𝑥2
 + 1

𝑥𝑥3
  )

𝑥𝑥3  ( 6 +  3𝑥𝑥 + 3
𝑥𝑥3

  )
                                   

                 =    3 +  0 +  0
 6  +  0 +  0

  

                 =  1
2
  

 

[iv]   lim
𝑥𝑥→∞

  3𝑥𝑥
5 +  𝑥𝑥3

4𝑥𝑥4 −  𝑥𝑥2
 =  lim

𝑥𝑥→0
  
𝑥𝑥5  ( 3 + 1

𝑥𝑥2
  )

𝑥𝑥4  ( 4 − 3
𝑥𝑥2

  )
                                   

              =    lim
𝑥𝑥→0

  
𝑥𝑥  ( 3 + 1

𝑥𝑥2
  )

  ( 4 − 3
𝑥𝑥2

  )
   

              =  ∞  ( 3 +  0 )
      ( 4 −  0  )

  

              = ∞  

vy;iyg; gpuNahfq;fs; 

𝑠𝑠 vd;gJ xU Neu; KO vz;zhfNth> kiw KO vz;zhfNth 

my;yJ xU gpd;dkhfNth cs;sNghJ> lim
𝑥𝑥→𝑡𝑡

𝑥𝑥𝑠𝑠− 𝑡𝑡𝑠𝑠

𝑥𝑥 −𝑡𝑡
= 𝑠𝑠𝑡𝑡𝑠𝑠−1  

MFk;. 
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,jid gpd;tUkhW epWtpf;fhl;yhk; 

    lim
𝑥𝑥→𝑡𝑡

𝑥𝑥𝑠𝑠− 𝑡𝑡𝑠𝑠

𝑥𝑥 −𝑡𝑡
= lim

𝑥𝑥→𝑡𝑡

( 𝑥𝑥−𝑡𝑡 ) ( 𝑥𝑥𝑠𝑠−1 +𝑥𝑥𝑠𝑠−2.𝑡𝑡+𝑥𝑥𝑠𝑠−3.𝑡𝑡2+ ……..+𝑡𝑡𝑠𝑠−1)
𝑥𝑥−𝑡𝑡

  

           = lim
𝑥𝑥→𝑡𝑡

( 𝑥𝑥𝑠𝑠−1 + 𝑥𝑥𝑠𝑠−2.𝑡𝑡 + 𝑥𝑥𝑠𝑠−3.𝑡𝑡2 +  … … . . +𝑡𝑡𝑠𝑠−1)

        = 𝑡𝑡𝑠𝑠−1 + 𝑡𝑡𝑠𝑠−2.𝑡𝑡 + 𝑡𝑡𝑠𝑠−3.𝑡𝑡2 +  … … . . +𝑡𝑡𝑠𝑠−1 

       =  𝑠𝑠𝑡𝑡𝑠𝑠−1   

01]   𝑠𝑠 vd;gJ xU Neu; KO vz;zhf cs;sNghJ> 

    i]      lim
                 𝑥𝑥→2

𝑥𝑥4− 16
𝑥𝑥 −2

    =    lim
𝑥𝑥→2

𝑥𝑥4− 24

𝑥𝑥 −2
  

                  =    4 × 24−1  

                  =    4 × 23  

                  =    32  

    ii]      lim
                 𝑥𝑥→3

𝑥𝑥3− 27
𝑥𝑥 −3

    =    lim
𝑥𝑥→2

𝑥𝑥3− 33

𝑥𝑥 −3
  

                  =    3 × 33−1  

                  =    3 × 32  

                  =    27 

 

02]   𝑠𝑠 vd;gJ xU kiw KO vz;zhf cs;sNghJ> 

    i]      lim
                 𝑥𝑥→2

𝑥𝑥−4− 2−4

𝑥𝑥 −2
    =  (−4)  × 2−4−1  

                  =  −4 × 1
25
 =    −4

32
   



 Center for External Degrees and Professional Learning 

    ii]      lim
                 𝑥𝑥→1

𝑥𝑥−10  − 1
𝑥𝑥 − 1

    =    lim
𝑥𝑥→1

𝑥𝑥−10 − 1−10

𝑥𝑥 −1
  

                  =   (−10)  × 1−10−1  

                  =   (−10)  × 1−11  

                  =  −10 

03]   𝑠𝑠 vd;gJ xU gpd;dkhf cs;sNghJ> 

    i]      lim 
                 𝑥𝑥→125

𝑥𝑥
1
3− 5

𝑥𝑥 −125
    =    lim

𝑥𝑥→125

𝑥𝑥
1
3− 125

1
3

𝑥𝑥 −125
  

                  =    1
3

×  125
1
3−1  

                  =    1
3

×  125−
2
3  

                  =    1
3

×  1

125
2
3
  

                  =   1
3

×  1

(53)
2
3
 

                  =  1
3

×  1
52
 

                  = 1
3 ×25

    

                  =   1
75
  

   ii]      lim
                 𝑥𝑥→1

𝑥𝑥
2
5− 1
𝑥𝑥 −1

    =    lim
𝑥𝑥→2

𝑥𝑥
2
5− 1

2
5

𝑥𝑥 −1
  

                  =    2
5

×  1
2
5−1  

                  =    2
5

×  1
−3
5  =    2

5
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RUf;fk; 
 

 khwp 𝑥𝑥 MdJ 𝑡𝑡 I mZFk;NghJ (ehLk;NghJ) 𝑓𝑓(𝑥𝑥) 

,d; khw;wkhdJ 𝑥𝑥 MdJ  𝑡𝑡  I mZFk;Nghjhd 𝑓𝑓(𝑥𝑥) 

,d; vy;iyg; ngWkhdkhFk;. ,J lim
𝑥𝑥→𝑡𝑡

𝑓𝑓(𝑥𝑥) vd 

vOjg;gLk;;. 

 rhu;Gfspd; Vy;iyg; ngWkhdq;fisf; fzpf;Fk;NghJ 

Njwh tbtq;fs; Kbthf tuhj tz;zk; fzpj;jy;fis 

xOq;fikf;f Ntz;Lk; 

 𝑠𝑠 vd;gJ xU Neu; KO vz;zhfNth> kiw KO 

vz;zhfNth my;yJ xU gpd;dkhfNth cs;sNghJ 

lim
𝑥𝑥→𝑡𝑡

𝑥𝑥𝑠𝑠− 𝑡𝑡𝑠𝑠

𝑥𝑥 −𝑡𝑡
= 𝑠𝑠𝑡𝑡𝑠𝑠−1  MFk;.  

 

gapw;rp 

(01) ngWkhdk; fhz;f 

    i.     lim
𝑥𝑥→5

𝑥𝑥2      ii.   lim
𝑥𝑥→2

𝑥𝑥3 + 8𝑥𝑥 + 1  

    iii.    lim
𝑥𝑥→5

 1
𝑥𝑥−5

       iv.  lim
𝑥𝑥→∞

   10
𝑥𝑥
 

    v.     lim
𝑥𝑥→0

   𝑥𝑥−10
𝑥𝑥
     vi.  lim

𝑥𝑥→−∞
  5 +  3𝑥𝑥3 

(02) ngWkhdk; fhz;f 

    i.     lim
    𝑥𝑥→2

 2 (𝑥𝑥3 + 6)     ii.      lim
    𝑥𝑥→∞

 10 𝑥𝑥3  

      iii.    lim
            𝑥𝑥→5

 10          iv.     lim
    𝑥𝑥→∞

 5  

    v.    lim
           𝑥𝑥→1

   [ 𝑥𝑥3 + 𝑥𝑥 ]       vi.      lim
    𝑥𝑥→3

   [ 𝑥𝑥3 + 𝑥𝑥 − 4 ] 

    vi.    lim
           𝑥𝑥→∞

  10
𝑥𝑥3
            viii.    lim

𝑥𝑥→∞
   5𝑥𝑥+2

−4
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(03) ngWkhdk; fhz;f 

    i.       lim (𝑥𝑥3−1)
𝑥𝑥−1

 𝑥𝑥→2
           ii.    lim

𝑥𝑥→2
  𝑥𝑥

2−2𝑥𝑥
𝑥𝑥−2

 

    iii.     lim
𝑥𝑥→5

  𝑥𝑥
2−2𝑥𝑥−15
𝑥𝑥−5

         iv.    lim
𝑥𝑥→2

  𝑥𝑥
2−3𝑥𝑥+2
𝑥𝑥−2

 

      v.     lim
𝑥𝑥→6

  √𝑥𝑥−2   −  2
𝑥𝑥2−  36

     vi.     lim
𝑥𝑥→0

  √7+𝑥𝑥   − √7−𝑥𝑥 
𝑥𝑥

 

   vii.    lim
𝑥𝑥→∞

  𝑥𝑥+  10
𝑥𝑥 +  4

          viii.   lim
𝑥𝑥→∞

  2𝑥𝑥
3 +3𝑥𝑥  +  4

5𝑥𝑥3+  𝑥𝑥2 + 7
 

   ix.   lim
𝑥𝑥→∞

  𝑥𝑥+  5
7𝑥𝑥2 +  4

           x.   lim
𝑥𝑥→∞

  4𝑥𝑥
3 +  𝑥𝑥5

3𝑥𝑥2 −  𝑥𝑥4
  

(04) ngWkhdk; fhz;f 

   i.     lim
                 𝑥𝑥→4

𝑥𝑥4− 256
𝑥𝑥 −4

         ii.     lim
                 𝑥𝑥→3

𝑥𝑥4− 81
𝑥𝑥 −3

     

   iii.     lim
                 𝑥𝑥→2

𝑥𝑥−5− 2−5

𝑥𝑥 −2
           iv.     lim

                 𝑥𝑥→10

𝑥𝑥−2− 10−2

𝑥𝑥 −10
       

  v.     lim 
                 𝑥𝑥→1000

   𝑥𝑥
1
3− 10

𝑥𝑥 −1000
         vi.     lim 

                 𝑥𝑥→32
   𝑥𝑥

1
5− 2

𝑥𝑥 −32
     

(04) lim 
  𝑥𝑥→2

   𝑥𝑥
𝑠𝑠− 2𝑠𝑠

𝑥𝑥 −2
  = 80  vdpd; 𝑠𝑠 ,d; ngWkhdj;ijf; fhz;f 
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mj;jpahak; - 04 

tifaPL 

nghUslf;fk;       gf;fk; 

  4.1  mwpKfk;…………………………………………….51 

  4.2  tifaPl;L tpjpfs;…………………………………55 

  4.3  tpjpfis gad;gLj;jp tifapl;L nra;iffs;…60                                  

  4.4  tifaPl;bd; gpuNahfq;fs;………………………..68 

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

𝑦𝑦  my;yJ 𝑓𝑓(𝑥𝑥)  vd;gJ 𝑥𝑥  ,d; rhu;G vdf; nfhs;Nthk.; 

nghJthf 𝑥𝑥 ,y; cz;lhFk; khw;wj;jpw;F xj;jjhf 𝑦𝑦 ,Yk; 

khw;wk; Vw;gLk;. Xt;nthW khwpapYk; Vw;gLk; kpfr;rpwpa 

khw;wj;ij Vw;wk; vd miof;fpd;Nwhk;. ,J NeuhdjhfNth 

my;yJ kiwahdjhfNth ,Uf;fyhk;. 𝑥𝑥 ,y; Vw;gLk; Vw;wj;ij 

𝛿𝛿𝑥𝑥 my;yJ ∆ 𝑥𝑥 my;yJ h ,dhy; Fwpf;fyhk;. ,jw;F xj;jjhf  

𝑦𝑦 ,y; Vw;hLk; Vw;wj;ij 𝛿𝛿𝑦𝑦 my;yJ ∆ 𝑦𝑦 my;yJ k ,dhy; 

Fwpf;fyhk;. 

𝛿𝛿𝑥𝑥  G+r;rpaj;ij mZFk; NghJ 𝛿𝛿𝑦𝑦  ,w;Fk; 𝛿𝛿𝑥𝑥  ,w;Fk; 

,ilapyhd tpfpjj;jpd; vy;iyg; ngWkhdk; rhu;G 𝑦𝑦  ,d; 
tifaPL vd fzpjj;jpy; tiutpyf;fzg;gLj;jg;gLfpd;wJ. 

mj;jpahaj;jpd; Nehf;fk; 

tifaPL njhlu;ghd tpsf;fj;ijg; ngw;W rhu;Gfspd; 

tifaPLfis Muha;jy;. 
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vjpu;ghu;f;iff; fw;wy; ngWNgWfs;  

,g;ghlnewpapd; Kbtpy; khztu;fs; rhu;Gfis Kjy; 

jj;Jtj;jpy; ,Ue;J tifapl KbAkhf ,Ug;gu;. 

rhu;Gfis tifapl tifaPl;L tpjpfisg; gad;gLj;jpf; 

nfhs;tu;. 

tifaPl;bidg; gad;gLj;jp Neu;NfhLfs;> ,Ugbr; rhu;Gfs; 

Nghd;wtw;wpd; jd;ikfis Muha;tu;. 

 

tifaPL (Differentiation) 

𝑓𝑓(𝑥𝑥) vd;gJ  𝑥𝑥 ,d; xU gy;YWg;gpahFk;. ,J 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) vd 

vOjg;glyhk;. 

cjhuzk; :  

𝑓𝑓(𝑥𝑥) = 𝑦𝑦 = 𝑥𝑥 + 4  

𝑓𝑓(𝑥𝑥) = 𝑦𝑦 =  𝑥𝑥2 − 5  

𝑓𝑓(𝑥𝑥) = 𝑦𝑦 =  𝑥𝑥3 + 2𝑥𝑥2 + 5𝑥𝑥 − 3  

,q;F 𝑥𝑥 ,y; Vw;gLk; xU rpwpa khw;wk; 𝛿𝛿𝑥𝑥 ,d; tpisthf 𝑦𝑦 

,y; Vw;gl;l khw;wk; 𝛿𝛿𝑦𝑦 vd;f. ,J 𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑦𝑦 +  𝛿𝛿𝑦𝑦 vd 
fhl;lg;gLk;. 

 

cjhuzk; : 

𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑦𝑦 + 𝛿𝛿𝑦𝑦 = (𝑥𝑥 + 𝛿𝛿) + 4  

𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑦𝑦 + 𝛿𝛿𝑦𝑦 =  (𝑥𝑥 + 𝛿𝛿𝑥𝑥)2 − 5  

𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑦𝑦 + 𝛿𝛿𝑦𝑦 =  (𝑥𝑥 + 𝛿𝛿𝑥𝑥)3 + 2(𝑥𝑥 + 𝛿𝛿𝑥𝑥)2 + 5(𝑥𝑥 + 𝛿𝛿𝑥𝑥) − 3
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lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

 vd;gJ 𝑓𝑓(𝑥𝑥)  ,d; 𝑥𝑥  Fwpj;j tifaPL vd 

tiutpyf;fzg;gLj;jg;gLk;.  𝑓𝑓(𝑥𝑥)  ,d; tifaPL 𝑓𝑓′(𝑥𝑥)  vd 
Fwpg;gplg;gLk;. 

 

               𝒇𝒇′(𝒙𝒙) = 𝐥𝐥𝐥𝐥𝐥𝐥
𝜹𝜹𝒙𝒙→𝟎𝟎

𝒇𝒇(𝒙𝒙+𝜹𝜹𝒙𝒙)−𝒇𝒇(𝒙𝒙)
𝜹𝜹𝒙𝒙

   

 

,q;F 𝑥𝑥 ,d; gy;YWg;gpahdJ 𝑦𝑦 ,y; vLj;Jiuf;fg;gLk; NghJ          

𝑥𝑥 Fwpj;jhd 𝑦𝑦 ,d; tifaPL 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
 vd Fwpg;gplg;gLk;. 

𝑓𝑓(𝑥𝑥) =   𝑦𝑦    ⟹    𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑦𝑦 + 𝛿𝛿𝑦𝑦  

𝑓𝑓′(𝑥𝑥) = 𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
  

𝑓𝑓′(𝑥𝑥) =  𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

   =   lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

    

𝑓𝑓′(𝑥𝑥) =  𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

  =     lim
              𝛿𝛿𝑥𝑥→0

𝑦𝑦 + 𝛿𝛿𝑦𝑦 − 𝑦𝑦
𝛿𝛿𝑥𝑥

  =  lim
     𝛿𝛿𝑥𝑥→0

  𝛿𝛿𝑦𝑦 
𝛿𝛿𝑥𝑥
  

           

                 𝒅𝒅𝒅𝒅
𝒅𝒅𝒙𝒙

 =  𝐥𝐥𝐥𝐥𝐥𝐥
     𝜹𝜹𝒙𝒙→𝟎𝟎

  𝜹𝜹𝒅𝒅 
𝜹𝜹𝒙𝒙
  

Fwpg;G : 

01.  
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
 vd;gJ 𝑥𝑥 Fwpj;J rhu;G 𝑦𝑦 ,d; tifaPlhFk;. 

02.  
𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥
 vd;gJ 𝑥𝑥 Fwpj;J rhu;G 𝑢𝑢 ,d; tifaPlhFk;. 

03.  
𝑑𝑑 𝑓𝑓(𝑥𝑥)
𝑑𝑑𝑥𝑥

 vd;gJ 𝑥𝑥 Fwpj;J 𝑓𝑓(𝑥𝑥) ,d; tifaPlhFk;. 

04.  𝐾𝐾 xU khwpyp vdpd; 𝑑𝑑 𝐾𝐾
𝑑𝑑𝑥𝑥
 vd;gJ 𝐾𝐾 apd; tifaPlhFk;. 

 

cjhuzk; : 01 

𝑦𝑦 = 𝑥𝑥2 + 2 vd;w rhu;gpd; 𝑥𝑥 Fwpj;j tifaPil fUjpdhy; 𝑥𝑥 

,y; Vw;gl;l rpwpa khw;wk; 𝛿𝛿𝑥𝑥 ,d; tpisthf 𝑦𝑦 ,y; Vw;gl;l 

khw;wk; 𝛿𝛿𝑦𝑦 vd;f. 
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𝑦𝑦 = 𝑥𝑥2 + 2  

𝑦𝑦 + 𝛿𝛿𝑦𝑦 = (𝑥𝑥 + 𝛿𝛿𝑥𝑥)2 + 2  

   𝛿𝛿𝑦𝑦 = (𝑥𝑥 + 𝛿𝛿𝑥𝑥)2 + 2 − y  

   𝛿𝛿𝑦𝑦 = 𝑥𝑥2 + 2 𝑥𝑥 𝛿𝛿𝑥𝑥 + 𝛿𝛿𝑥𝑥2 + 2 − (𝑥𝑥2 + 2)  

   𝛿𝛿𝑦𝑦 = 𝑥𝑥2 + 2 𝑥𝑥 𝛿𝛿𝑥𝑥 + 𝛿𝛿𝑥𝑥2 + 2 − 𝑥𝑥2 − 2)  

   𝛿𝛿𝑦𝑦 = 2 𝑥𝑥 𝛿𝛿𝑥𝑥 + 𝛿𝛿𝑥𝑥2  

   
𝛿𝛿𝑦𝑦
𝛿𝛿𝑥𝑥

= 2𝑥𝑥 +  δx  

   lim
𝛿𝛿𝑥𝑥→0

𝛿𝛿𝑦𝑦
𝛿𝛿𝑥𝑥

= lim
𝛿𝛿𝑥𝑥→0

( 2𝑥𝑥 +  δx)  

       
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=  2𝑥𝑥  

 

cjhuzk; : 02 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 vd;w rhu;gpd; 𝑥𝑥 Fwpj;j tifaPil fUjpdhy; 𝑥𝑥 ,y; 

Vw;gl;l rpwpa khw;wk; 𝛿𝛿𝑥𝑥 vd;f. 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥2   ⇒     𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = (𝑥𝑥 + 𝛿𝛿𝑥𝑥)2  

𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

    = lim
𝛿𝛿𝑥𝑥→0

(𝑥𝑥+𝛿𝛿𝑥𝑥)2−𝑥𝑥2

𝛿𝛿𝑥𝑥
  

    = lim
𝛿𝛿𝑥𝑥→0

𝑥𝑥2+2𝑥𝑥 𝛿𝛿𝑥𝑥+ 𝛿𝛿𝑥𝑥2−𝑥𝑥2

𝛿𝛿𝑥𝑥
  

    = lim
𝛿𝛿𝑥𝑥→0

2𝑥𝑥 𝛿𝛿𝑥𝑥+ 𝛿𝛿𝑥𝑥2

𝛿𝛿𝑥𝑥
   

    = lim
𝛿𝛿𝑥𝑥→0

(2𝑥𝑥 +  𝛿𝛿𝑥𝑥)  

    =   2𝑥𝑥 
 

NkYs;s ,U cjhuzq;fspYKs;s tifaPl;L Kiwik Kjy; 

jj;Jtj;jpypUe;jhd tifaPL vd miof;fg;gLk;. 
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cjhuzk; : gpd;tUtdtw;iw Kjy; jj;Jtj;jpypUe;J                                            

          tifapLf.  

i]    𝑦𝑦 = 𝑥𝑥2 + 𝑥𝑥 + 1  
 

  𝑦𝑦 + 𝛿𝛿𝑦𝑦 = (𝑥𝑥 + 𝛿𝛿𝑥𝑥)2 + (𝑥𝑥 + 𝛿𝛿𝑥𝑥) + 1  

      𝛿𝛿𝑦𝑦 = (𝑥𝑥 + 𝛿𝛿𝑥𝑥)2 + (𝑥𝑥 + 𝛿𝛿𝑥𝑥) + 1 − 𝑦𝑦 

      𝛿𝛿𝑦𝑦 = (𝑥𝑥 + 𝛿𝛿𝑥𝑥)2 + (𝑥𝑥 + 𝛿𝛿𝑥𝑥) + 1 − (𝑥𝑥2 + 𝑥𝑥 + 1) 

     𝛿𝛿𝑦𝑦 = 𝛿𝛿𝑥𝑥2 + 2𝑥𝑥𝛿𝛿𝑥𝑥 + 𝛿𝛿𝑥𝑥 

      𝛿𝛿𝑦𝑦
𝛿𝛿𝑥𝑥

= 𝛿𝛿𝑥𝑥2+2𝑥𝑥𝛿𝛿𝑥𝑥+𝛿𝛿𝑥𝑥
𝛿𝛿𝑥𝑥

 

       = 𝛿𝛿𝑥𝑥 + 2𝑥𝑥 + 1  

𝑙𝑙𝑠𝑠𝑙𝑙
          𝛿𝛿𝑥𝑥→0

𝛿𝛿𝑦𝑦
𝛿𝛿𝑥𝑥

    = 𝑙𝑙𝑠𝑠𝑙𝑙
𝛿𝛿𝑥𝑥→0

(𝛿𝛿𝑥𝑥 + 2𝑥𝑥 + 1)  

           = 2𝑥𝑥 + 1  

 MfNt  𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 2𝑥𝑥 + 1    

ii]    𝑓𝑓(𝑥𝑥) = 2𝑥𝑥 + 3  

   𝑓𝑓(𝑥𝑥) = 2𝑥𝑥 + 3   ⇒     𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 2(𝑥𝑥 + 𝛿𝛿𝑥𝑥) + 3 
  

   𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

       = lim
𝛿𝛿𝑥𝑥→0

2(𝑥𝑥+𝛿𝛿𝑥𝑥)+3− (2𝑥𝑥+3 )
𝛿𝛿𝑥𝑥

  

       = lim
𝛿𝛿𝑥𝑥→0

2𝑥𝑥+2𝛿𝛿𝑥𝑥+3−2𝑥𝑥−3
𝛿𝛿𝑥𝑥

  

       = lim
𝛿𝛿𝑥𝑥→0

2𝛿𝛿𝑥𝑥 
𝛿𝛿𝑥𝑥

   

       = lim
𝛿𝛿𝑥𝑥→0

2  

       =   2 
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tifaPl;bd; mbg;gil tpjpfs; 

Fwpg;G : gpd;tUk; tpjpfs; ahTk; Kjy; jj;Jtj;jpypUe;jhd 

tifaPl;L Kiwiapd; Kyk; epWtg;gl;Ls;sJ. tpjpfs; 

ahtw;iwAk; Neubahfg; gad;gLj;jp tifaPl;Lf; fzpj;jy;fis 

Nkw;nfhs;syhk;.                                                                                                 

 

 

 

 

𝑓𝑓(𝑥𝑥) = 𝐾𝐾    ⟹    𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝐾𝐾    

𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

           = lim
𝛿𝛿𝑥𝑥→0

𝐾𝐾−𝐾𝐾
𝛿𝛿𝑥𝑥

 = lim
𝛿𝛿𝑥𝑥→0

0
𝛿𝛿𝑥𝑥
   = 0 

 

 

 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑠𝑠     ⟹    𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = (𝑥𝑥 + 𝛿𝛿𝑥𝑥)𝑠𝑠       

𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

           = lim
𝛿𝛿𝑥𝑥→0

(𝑥𝑥+𝛿𝛿𝑥𝑥)𝑠𝑠−𝑥𝑥𝑠𝑠

𝛿𝛿𝑥𝑥
  

    = lim
𝛿𝛿𝑥𝑥→0

(𝑥𝑥+𝛿𝛿𝑥𝑥)𝑠𝑠−𝑥𝑥𝑠𝑠

(𝑥𝑥 +𝛿𝛿𝑥𝑥)−𝑥𝑥
 

    =   𝑠𝑠 𝑥𝑥𝑠𝑠−1 

Stpjp 01 

𝐾𝐾  xU khwpypahf cs;sNghJ 𝑓𝑓(𝑥𝑥) = 𝐾𝐾  vdpd;>          

𝑓𝑓′(𝑥𝑥) = 0 MFk; 

Stpjp 02 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑠𝑠 vdpd;>  𝑓𝑓′(𝑥𝑥) = 𝑠𝑠 𝑥𝑥𝑠𝑠−1MFk; 
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𝑓𝑓(𝑥𝑥) = 𝐾𝐾 × 𝑔𝑔(𝑥𝑥)     ⟹     𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝐾𝐾 × 𝑔𝑔(𝑥𝑥 + 𝛿𝛿𝑥𝑥)  

𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

    = lim
𝛿𝛿𝑥𝑥→0

𝐾𝐾.  𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝐾𝐾.  𝑔𝑔(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

    = K lim
𝛿𝛿𝑥𝑥→0

  𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)− 𝑔𝑔(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

    = K.  𝑔𝑔′(𝑥𝑥) 

 

 

 

𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥) + 𝑔𝑔(𝑥𝑥)   ⟹    𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑔𝑔(𝑥𝑥 + 𝛿𝛿𝑥𝑥) + 𝑞𝑞(𝑥𝑥 + 𝛿𝛿𝑥𝑥)      

𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

           = lim
𝛿𝛿𝑥𝑥→0

{ 𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)+𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥 }−{ 𝑔𝑔(𝑥𝑥)+𝑞𝑞(𝑥𝑥) }
𝛿𝛿𝑥𝑥

  

    = lim
𝛿𝛿𝑥𝑥→0

{ 𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑔𝑔(𝑥𝑥) }  +   { 𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥 }−  𝑞𝑞(𝑥𝑥) }
𝛿𝛿𝑥𝑥

 

    = lim
𝛿𝛿𝑥𝑥→0

{ 𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑔𝑔(𝑥𝑥) }  
𝛿𝛿𝑥𝑥

+    lim
𝛿𝛿𝑥𝑥→0

{ 𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑞𝑞(𝑥𝑥) }  
𝛿𝛿𝑥𝑥

             

    =       𝑔𝑔′(𝑥𝑥) + 𝑞𝑞′(𝑥𝑥)    

 

Stpjp 03 

𝐾𝐾 xU khwpypahf cs;sNghJ 𝑓𝑓(𝑥𝑥) = 𝐾𝐾 × 𝑔𝑔(𝑥𝑥) vdpd;>          
𝑓𝑓′(𝑥𝑥) = 𝐾𝐾.  𝑔𝑔′(𝑥𝑥) MFk; 

Stpjp 04 

𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥) + 𝑔𝑔(𝑥𝑥) vdpd;>  𝑓𝑓′(𝑥𝑥) = 𝑔𝑔′(𝑥𝑥) + 𝑞𝑞′(𝑥𝑥) MFk; 
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𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥) − 𝑞𝑞(𝑥𝑥)  ⟹    𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑔𝑔(𝑥𝑥 + 𝛿𝛿𝑥𝑥) − 𝑞𝑞(𝑥𝑥 + 𝛿𝛿𝑥𝑥)      

𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

           = lim
𝛿𝛿𝑥𝑥→0

{ 𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥 }−{ 𝑔𝑔(𝑥𝑥)−𝑞𝑞(𝑥𝑥) }
𝛿𝛿𝑥𝑥

  

    = lim
𝛿𝛿𝑥𝑥→0

{ 𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑔𝑔(𝑥𝑥) } −   { 𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥 }−  𝑞𝑞(𝑥𝑥) }
𝛿𝛿𝑥𝑥

 

    = lim
𝛿𝛿𝑥𝑥→0

{ 𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑔𝑔(𝑥𝑥) }  
𝛿𝛿𝑥𝑥

−    lim
𝛿𝛿𝑥𝑥→0

{ 𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑞𝑞(𝑥𝑥) }  
𝛿𝛿𝑥𝑥

             

    =       𝑔𝑔′(𝑥𝑥) − 𝑞𝑞′(𝑥𝑥)   

 

 

 

    𝑓𝑓(𝑥𝑥) = 𝑦𝑦 =   𝑔𝑔(𝑥𝑥)𝑠𝑠  vd;f    

    𝑔𝑔(𝑥𝑥) = 𝑢𝑢 vd;f    ⟹        𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 𝑔𝑔′(𝑥𝑥)  

MfNt> 𝑦𝑦 = 𝑢𝑢𝑠𝑠              ⟹         𝑑𝑑𝑦𝑦
𝑑𝑑𝑑𝑑

= 𝑠𝑠.𝑢𝑢𝑠𝑠−1  

𝑥𝑥 ,y;> 𝑦𝑦 ,y;> 𝑢𝑢 ,y; Vw;gLk; khw;wq;fs; vd;gd KiwNA 

𝛿𝛿𝑥𝑥, 𝛿𝛿𝑦𝑦, 𝛿𝛿𝑢𝑢 vdf; nfhs;f 

,q;F 
𝛿𝛿𝑦𝑦
𝛿𝛿𝑥𝑥

= 𝛿𝛿𝑦𝑦
𝛿𝛿𝑑𝑑

 ×  𝛿𝛿𝑑𝑑
𝛿𝛿𝑥𝑥
 vd vOj KbAk;. 

Stpjp 05 

𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥) − 𝑞𝑞(𝑥𝑥) vdpd;>  𝑓𝑓′(𝑥𝑥) = 𝑔𝑔′(𝑥𝑥) − 𝑞𝑞′(𝑥𝑥) MFk; 

Stpjp 06 

𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥)𝑠𝑠 vdpd;>  𝑓𝑓′(𝑥𝑥) = 𝑠𝑠.  𝑔𝑔(𝑥𝑥)𝑠𝑠−1  × 𝑔𝑔′(𝑥𝑥) MFk; 
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MfNt> lim
𝛿𝛿𝑥𝑥→0

  𝛿𝛿𝑦𝑦
𝛿𝛿𝑥𝑥

= lim 
𝛿𝛿𝑥𝑥→0

 �𝛿𝛿𝑦𝑦
𝛿𝛿𝑑𝑑

 ×  𝛿𝛿𝑑𝑑
𝛿𝛿𝑥𝑥
�            

       lim
𝛿𝛿𝑥𝑥→0

  𝛿𝛿𝑦𝑦
𝛿𝛿𝑥𝑥

= lim 
𝛿𝛿𝑑𝑑→0

 𝛿𝛿𝑦𝑦
𝛿𝛿𝑑𝑑

  ×    lim 
𝛿𝛿𝑥𝑥→0

  𝛿𝛿𝑑𝑑
𝛿𝛿𝑥𝑥

             

           
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

 =  𝑑𝑑𝑦𝑦
𝑑𝑑𝑑𝑑

  ×   𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

  

           
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

 =  𝑠𝑠. 𝑢𝑢𝑠𝑠−1  ×   𝑔𝑔′(𝑥𝑥)   

           
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

 =  𝑠𝑠.𝑔𝑔(𝑥𝑥)𝑠𝑠−1  ×   𝑔𝑔′(𝑥𝑥)  

 

  

 

 

𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥). 𝑞𝑞(𝑥𝑥)  ⟹    𝑓𝑓(𝑥𝑥 + 𝛿𝛿𝑥𝑥) = 𝑔𝑔(𝑥𝑥 + 𝛿𝛿𝑥𝑥) .  𝑞𝑞(𝑥𝑥 + 𝛿𝛿𝑥𝑥)       

𝑓𝑓′(𝑥𝑥) = lim
𝛿𝛿𝑥𝑥→0

𝑓𝑓(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑓𝑓(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

     = lim
𝛿𝛿𝑥𝑥→0

𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥) .  𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥) − 𝑔𝑔(𝑥𝑥).𝑞𝑞(𝑥𝑥)  
𝛿𝛿𝑥𝑥

  

  = lim
𝛿𝛿𝑥𝑥→0

𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)   {  𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥) − 𝑞𝑞(𝑥𝑥) } +  𝑞𝑞(𝑥𝑥)  { 𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥) −𝑔𝑔(𝑥𝑥) }
𝛿𝛿𝑥𝑥

 

  = lim  
𝛿𝛿𝑥𝑥→0

𝑔𝑔(𝑥𝑥+𝛿𝛿𝑥𝑥)
1

 . lim
𝛿𝛿𝑥𝑥→0

{𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑞𝑞(𝑥𝑥) }
𝛿𝛿𝑥𝑥

+  lim
𝛿𝛿𝑥𝑥→0

𝑞𝑞(𝑥𝑥)
1

 . lim
𝛿𝛿𝑥𝑥→0

𝑞𝑞(𝑥𝑥+𝛿𝛿𝑥𝑥)−𝑔𝑔(𝑥𝑥)
𝛿𝛿𝑥𝑥

  

  = 𝑔𝑔(𝑥𝑥).  𝑞𝑞′(𝑥𝑥)  +  𝑞𝑞(𝑥𝑥).  𝑔𝑔′(𝑥𝑥)  

 

 

Stpjp 07 

𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥). 𝑞𝑞(𝑥𝑥)  vdpd; 𝑓𝑓′(𝑥𝑥) = 𝑔𝑔(𝑥𝑥).𝑞𝑞′(𝑥𝑥) + 𝑞𝑞(𝑥𝑥).𝑔𝑔′(𝑥𝑥) 
MFk; 



 Center for External Degrees and Professional Learning 

 

 

 

𝑢𝑢 = 𝑔𝑔(𝑥𝑥),    𝑖𝑖 = 𝑞𝑞(𝑥𝑥) vd;f.  𝑦𝑦 = 𝑑𝑑
𝑣𝑣

  ⟹ 𝑦𝑦 = 𝑢𝑢. 𝑖𝑖−1 

𝑢𝑢 = 𝑔𝑔(𝑥𝑥)  ⟹ 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 𝑔𝑔′(𝑥𝑥)  

𝑖𝑖 = 𝑞𝑞(𝑥𝑥)  ⟹ 𝑖𝑖−1 = [𝑞𝑞(𝑥𝑥)]−1 ⟹ 𝑑𝑑𝑣𝑣−1

𝑑𝑑𝑥𝑥
= −𝑞𝑞(𝑥𝑥)−2 × 𝑞𝑞′(𝑥𝑥) = −𝑞𝑞′(𝑥𝑥)

[𝑞𝑞(𝑥𝑥)]2

 𝑦𝑦 = 𝑢𝑢. 𝑖𝑖−1    ⟹    𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=  𝑖𝑖−1 . 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

+ 𝑢𝑢 . 𝑑𝑑𝑣𝑣
−1

𝑑𝑑𝑥𝑥
    

                   
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=  1
𝑣𝑣

 .𝑔𝑔′(𝑥𝑥) + 𝑢𝑢 . −𝑞𝑞′(𝑥𝑥)
[𝑞𝑞(𝑥𝑥)]2

  

                 =  1
𝑞𝑞(𝑥𝑥)

 .𝑔𝑔′(𝑥𝑥) + 𝑔𝑔(𝑥𝑥) . −𝑞𝑞′(𝑥𝑥)
[𝑞𝑞(𝑥𝑥)]2

 

                     =  𝑞𝑞(𝑥𝑥)
𝑞𝑞(𝑥𝑥)2

 .𝑔𝑔′(𝑥𝑥) − 𝑔𝑔(𝑥𝑥) . 𝑞𝑞′(𝑥𝑥)
[𝑞𝑞(𝑥𝑥)]2

  

                     =   𝑞𝑞(𝑥𝑥) .  𝑔𝑔′(𝑥𝑥) −  𝑔𝑔(𝑥𝑥) .𝑞𝑞′(𝑥𝑥) 
[𝑞𝑞(𝑥𝑥)]2

 

 

 

 

𝑐𝑐𝑥𝑥 = 1 + 𝑥𝑥
1

+ 𝑥𝑥2

2×1
+ 𝑥𝑥3

3×2×1
+ 𝑥𝑥4

4×3×21
+  … … … … +  ∞  MFk;.  

𝑓𝑓(𝑥𝑥) = 𝑐𝑐𝑥𝑥 vdpd; 

𝑓𝑓′(𝑥𝑥) = 0 + 1
1

+ 2𝑥𝑥
2×1

+ 3𝑥𝑥2

3×2×1
+ 4𝑥𝑥3

4×3×2×1
+  … … … . . + ∞  

    =  1 + 𝑥𝑥
1

+ 𝑥𝑥2

2×1
+ 𝑥𝑥3

3×2×1
+ 𝑥𝑥4

4×3×21
+  … … … … +  ∞  

           =    𝑐𝑐𝑥𝑥  

Stpjp 08 

𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑥𝑥)
𝑞𝑞(𝑥𝑥)

 vdpd; 𝑓𝑓′(𝑥𝑥) = 𝑞𝑞(𝑥𝑥) .  𝑔𝑔′(𝑥𝑥)−  𝑔𝑔(𝑥𝑥) .  𝑞𝑞′(𝑥𝑥)
[𝑞𝑞(𝑥𝑥)]2

 MFk; 

 

 

 

Stpjp 09 

𝑓𝑓(𝑥𝑥) = 𝑐𝑐𝑥𝑥 vdpd; 𝑓𝑓′(𝑥𝑥) = 𝑐𝑐𝑥𝑥 MFk; 
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ln 𝑥𝑥 =  log𝑒𝑒 𝑥𝑥  MFk;.  

𝑦𝑦 = log𝑒𝑒 𝑥𝑥    vdpd;  𝑐𝑐𝑦𝑦 = 𝑥𝑥   MFk;. 

𝑥𝑥 Fwpj;J tifapl 𝑐𝑐𝑦𝑦. 𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 1   

                   𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 1
𝑒𝑒𝑦𝑦
  

                   𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 1
𝑥𝑥
 

 

tpjpfisg; gad;gLj;jp tifaPl;Lr; nra;iffs;  

tpjp 01 ,d; gad;ghL 

i]  𝑓𝑓(𝑥𝑥) = 5  vdpd;   𝑓𝑓′(𝑥𝑥) = 0       

ii]   𝑓𝑓(𝑥𝑥) = −7  vdpd;   𝑓𝑓′(𝑥𝑥) = 0  

iii]   𝑓𝑓(𝑥𝑥) = −3
5
  vdpd;   𝑓𝑓′(𝑥𝑥) = 0  

 

tpjp 02 ,d; gad;ghL 

i]  𝑓𝑓(𝑥𝑥) = 𝑥𝑥  vdpd;   𝑓𝑓′(𝑥𝑥) = 1 × 𝑥𝑥1−1 = 1 × 𝑥𝑥0 = 1 

ii]  𝑓𝑓(𝑥𝑥) = 𝑥𝑥2  vdpd;   𝑓𝑓′(𝑥𝑥) = 2 × 𝑥𝑥2−1 = 2 × 𝑥𝑥1 = 2𝑥𝑥 

iii]  𝑓𝑓(𝑥𝑥) = 𝑥𝑥−5  vdpd;   𝑓𝑓′(𝑥𝑥) = −5 × 𝑥𝑥−5−1 = −5𝑥𝑥−6 

 

Stpjp 10 

𝑓𝑓(𝑥𝑥) = ln 𝑥𝑥 vdpd; 𝑓𝑓′(𝑥𝑥) = 1
𝑥𝑥
 MFk; 



 Center for External Degrees and Professional Learning 

iv]  𝑓𝑓(𝑥𝑥) = √𝑥𝑥  vdpd;  

   𝑓𝑓(𝑥𝑥) = 𝑥𝑥
1
2           ⟹     𝑓𝑓′(𝑥𝑥) = 1

2
× 𝑥𝑥

1
2−

2
2 = 1

2
𝑥𝑥−

1
2 = 1

2√𝑥𝑥
 

vi]  𝑓𝑓(𝑥𝑥) = 1
𝑥𝑥3
  vdpd;    

   𝑓𝑓(𝑥𝑥) = 𝑥𝑥−3           ⟹     𝑓𝑓′(𝑥𝑥) = −3 × 𝑥𝑥−3−1 = −3𝑥𝑥−4  

v]  𝑓𝑓(𝑥𝑥) = 1
√𝑥𝑥4  vdpd;  

   𝑓𝑓(𝑥𝑥) = 1

𝑥𝑥
1
4
 

   𝑓𝑓(𝑥𝑥) = 𝑥𝑥−
1
4 ⟹    𝑓𝑓′(𝑥𝑥) = −1

4
× 𝑥𝑥−

1
4−

4
4 = −1

4
𝑥𝑥−

5
4 = − 1

4𝑥𝑥
5
4
  

tpjp 03 ,d; gad;ghL 

i]  𝑓𝑓(𝑥𝑥) = 2𝑥𝑥  vdpd;   𝑓𝑓′(𝑥𝑥) = 2× 1 = 2   

ii]  𝑓𝑓(𝑥𝑥) = −3𝑥𝑥  vdpd;   𝑓𝑓′(𝑥𝑥) = −3 × 1 = −3 

iii]  𝑓𝑓(𝑥𝑥) = −2
3
𝑥𝑥  vdpd;   𝑓𝑓′(𝑥𝑥) = −2

3
 × 1 = −2

3
 

iv]  𝑓𝑓(𝑥𝑥) = 2𝑥𝑥3  vdpd;   𝑓𝑓′(𝑥𝑥) = 2× 3 × 𝑥𝑥3−1 

                        = 2× 3 × 𝑥𝑥2  

                         = 6𝑥𝑥2 

iv]  𝑓𝑓(𝑥𝑥) = −10𝑥𝑥5 vdpd;  𝑓𝑓′(𝑥𝑥) = −10 × 5 × 𝑥𝑥5−1 

                        = −50 𝑥𝑥4  

v]  𝑓𝑓(𝑥𝑥) = 4√𝑥𝑥3
 vdpd;   

  𝑓𝑓(𝑥𝑥) = 4𝑥𝑥
1
3        ⟹      𝑓𝑓′(𝑥𝑥) = 4 × 1

3
 × 𝑥𝑥

1
3−

3
3    

                        = 4
3

 𝑥𝑥−
2
3  
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vi]  𝑓𝑓(𝑥𝑥) = −3
𝑥𝑥3
 vdpd; 

   𝑓𝑓(𝑥𝑥) = −3𝑥𝑥−3     ⟹  𝑓𝑓′(𝑥𝑥) = (−3) × (−3) × 𝑥𝑥−3−1 

                        = 9𝑥𝑥4  

tpjp 04> tpjp 05 vd;gtw;wpd; gad;ghL 

i]   𝑓𝑓(𝑥𝑥) = 16𝑥𝑥 − 8 vdpd;  𝑓𝑓′(𝑥𝑥) = 16 − 0 

                     = 16 

 

ii]   𝑓𝑓(𝑥𝑥) = 6𝑥𝑥2 − 𝑥𝑥 vdpd;  𝑓𝑓′(𝑥𝑥) = 6 × 2 × 𝑥𝑥2−1 − 1 

                         = 12 𝑥𝑥 − 1 

iii]   𝑓𝑓(𝑥𝑥) = −3𝑥𝑥−3 + 2𝑥𝑥5 − 3𝑥𝑥2 vdpd;   

  𝑓𝑓′(𝑥𝑥) = (−3 × −3 × 𝑥𝑥−3−1) + (2 × 5 × 𝑥𝑥5−1) − (3 × 2 × 𝑥𝑥2−1)  

       = 9𝑥𝑥−4 + 10𝑥𝑥4 − 6𝑥𝑥  

iv]   𝑓𝑓(𝑥𝑥) = √𝑥𝑥3 +  1
√𝑥𝑥
    

         = 𝑥𝑥
1
3 +  𝑥𝑥−

1
2  

   𝑓𝑓′(𝑥𝑥) = 1
3

× 𝑥𝑥
1
3−

3
3 + (−1

2
× 𝑥𝑥−

1
2−

2
2 ) 

        = 1
3
𝑥𝑥−

2
3 −  1

2
𝑥𝑥−

1
2  

        = 1

3𝑥𝑥
2
3
−  1

2𝑥𝑥
1
2
  

v]   𝑓𝑓(𝑥𝑥) =  1
√𝑥𝑥

+  ( √𝑥𝑥4   )3    



 Center for External Degrees and Professional Learning 

         = 𝑥𝑥−
1
2 +   ( 𝑥𝑥

1
4 )3 

       = 𝑥𝑥−
1
2 +   𝑥𝑥

3
4  

   𝑓𝑓′(𝑥𝑥) = −1
2

× 𝑥𝑥−
1
2−

2
2 +  3

4
× 𝑥𝑥

3
4−

4
4  

       = −1
2

× 𝑥𝑥−
1
2 + 3

4
× 𝑥𝑥−

1
4   

        = 1

2𝑥𝑥
1
2
−  3

4𝑥𝑥
1
4
 

tpjp 06 ,d; gad;ghL 

i]  𝑓𝑓(𝑥𝑥) =  (3𝑥𝑥 + 7)4  

  𝑓𝑓′(𝑥𝑥) = { 4 (3𝑥𝑥 + 7)4−1 } ×  𝑑𝑑 (3𝑥𝑥+7)3

𝑑𝑑𝑥𝑥
  

      =  4 (3𝑥𝑥 + 7)4−1  ×   { (3 × 1) + 0 } 

      =  4 (3𝑥𝑥 + 7)3  ×   3  

  =  12 (3𝑥𝑥 + 7)3 

ii]  𝑓𝑓(𝑥𝑥) =  (5𝑥𝑥3 − 3𝑥𝑥2 + 7)9  

   𝑓𝑓′(𝑥𝑥)   = 9 (5𝑥𝑥3 − 3𝑥𝑥2 + 7)9−1 ×   𝑑𝑑 (5𝑥𝑥3−3𝑥𝑥2+7)8

𝑑𝑑𝑥𝑥
  

    = 9 (5𝑥𝑥3 − 3𝑥𝑥2 + 7)8  × { 5 × 3 × 𝑥𝑥2−1 − 3 × 2 × 𝑥𝑥2−1 + 0 } 

    = 9 (5𝑥𝑥3 − 3𝑥𝑥2 + 7)8  × ( 15𝑥𝑥2 − 6𝑥𝑥 ) 

iii]  𝑓𝑓(𝑥𝑥) =  1
6𝑥𝑥+5

  

       =  (6𝑥𝑥 + 5)−1        
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   𝑓𝑓′(𝑥𝑥) = −1(6𝑥𝑥 + 5)−1−1 × {6 × 1 − 0} 

   = −1(6𝑥𝑥 + 5)−2 × 6 

       =  −6
(6𝑥𝑥+5)2  

iv]  𝑓𝑓(𝑥𝑥) =  √3𝑥𝑥3 + 5𝑥𝑥  

       =  (3𝑥𝑥3 + 5𝑥𝑥)
1
2 

   𝑓𝑓′(𝑥𝑥) = 1
2

(3𝑥𝑥 + 5)
1
2−

2
2   × { 3 × 3 × 𝑥𝑥3−1 + 5 × 1}             

   = 1
2

(3𝑥𝑥 + 5)−
1
2   × ( 9𝑥𝑥2 + 5 )  

       = 9𝑥𝑥2+5
2�( 3𝑥𝑥+5 )

    

tpjp 07 ,d; gad;ghL 

i]  𝑓𝑓(𝑥𝑥) = (𝑥𝑥 + 2) (2𝑥𝑥 + 3)3  

   𝑔𝑔(𝑥𝑥) = (𝑥𝑥 + 2) ,      𝑞𝑞(𝑥𝑥) = (2𝑥𝑥 + 3)3 vdf; nfhs;Nthk; 

  𝑓𝑓′(𝑥𝑥) = (𝑥𝑥 + 2) [3(2𝑥𝑥 + 3)2 × 2 ] + (2𝑥𝑥 + 3)3 × 1 

     = (2𝑥𝑥 + 3)2 [6(𝑥𝑥 + 2) + (2𝑥𝑥 + 3)]   

     = (2𝑥𝑥 + 3)2 (8𝑥𝑥 + 15) 

ii]  𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 √3𝑥𝑥 + 5  

  𝑔𝑔(𝑥𝑥) = 𝑥𝑥2 ,      𝑞𝑞(𝑥𝑥) = (3𝑥𝑥 + 5)
1
2 vdf; nfhs;Nthk; 

 𝑓𝑓′(𝑥𝑥) = 𝑥𝑥2  × 1
2

(3𝑥𝑥 + 5)
1
2−

2
2  × (3 × 1 + 0) +  √3𝑥𝑥 + 5  × 2𝑥𝑥  
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     =  3𝑥𝑥2

2 √3𝑥𝑥+5
 +  2𝑥𝑥√3𝑥𝑥 + 5    

     = 3𝑥𝑥2 +4𝑥𝑥 (3𝑥𝑥+5)
2 √3𝑥𝑥+5

  

    = 𝑥𝑥 ( 3𝑥𝑥+12𝑥𝑥 + 20)
2 √3𝑥𝑥+5

           

     = 5𝑥𝑥 ( 3𝑥𝑥+4 )
2 √3𝑥𝑥+5

   

   

tpjp 08 ,d; gad;ghL 

i]  𝑓𝑓(𝑥𝑥) = 2𝑥𝑥+3
𝑥𝑥−2

  

 𝑔𝑔(𝑥𝑥) = (2𝑥𝑥 + 3) , 𝑞𝑞(𝑥𝑥) = (𝑥𝑥 − 2) vdf; nfhs;Nthk; 

𝑓𝑓′(𝑥𝑥) = (𝑥𝑥−2) 𝑔𝑔′(𝑥𝑥) − (2𝑥𝑥+3) 𝑞𝑞′(𝑥𝑥)
(𝑥𝑥−2)2

  

    = (𝑥𝑥−2) ×  2  − (2𝑥𝑥+3) ×1
(𝑥𝑥−2)2

  

    = 2𝑥𝑥−4−2𝑥𝑥−3
(𝑥𝑥−2)2

  

    = −7
(𝑥𝑥−2)2

  

ii]  𝑓𝑓(𝑥𝑥) = 𝑥𝑥2+3
√𝑥𝑥

  

 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2 + 3 , 𝑞𝑞(𝑥𝑥) = 𝑥𝑥
1
2 vdf; nfhs;Nthk; 

𝑓𝑓′(𝑥𝑥) = 𝑥𝑥
1
2  𝑔𝑔′(𝑥𝑥) − (𝑥𝑥2+3)  𝑞𝑞′(𝑥𝑥)

( √𝑥𝑥  )2
 2  

    =
𝑥𝑥
1
2  ×  2𝑥𝑥 − (𝑥𝑥2+3) × 12 ×𝑥𝑥

1
2−

2
2

𝑥𝑥
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    = 4𝑥𝑥2−(𝑥𝑥2 +3 )
2 𝑥𝑥 √𝑥𝑥

  

    = 3 (𝑥𝑥2−1 )

2𝑥𝑥
3
2

 

     

tpjp 09 ,d; gad;ghL 

i]   𝑓𝑓(𝑥𝑥) = 𝑐𝑐2𝑥𝑥  

   𝑓𝑓′(𝑥𝑥) = 𝑐𝑐2𝑥𝑥  ×  𝑑𝑑 (2𝑥𝑥)
𝑑𝑑𝑥𝑥

 

       = 𝑐𝑐2𝑥𝑥  ×  2 

       = 2𝑐𝑐2𝑥𝑥   

ii]   𝑓𝑓(𝑥𝑥) = 𝑐𝑐3𝑥𝑥 +  𝑐𝑐2𝑥𝑥 +   2  

  𝑓𝑓′(𝑥𝑥) = 𝑐𝑐3𝑥𝑥 × 3 +  𝑐𝑐2𝑥𝑥 × 2 + 0  

      = 3𝑐𝑐3𝑥𝑥 +  2𝑐𝑐2𝑥𝑥 

iii]   𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 𝑐𝑐𝑥𝑥+1  

   𝑓𝑓′(𝑥𝑥) = 𝑥𝑥3 ×   𝑐𝑐𝑥𝑥+1  × 1  +     𝑐𝑐𝑥𝑥+1  ×  3𝑥𝑥2  

      = 𝑥𝑥2   𝑐𝑐𝑥𝑥+1 (𝑥𝑥 + 3)  

iv]   𝑓𝑓(𝑥𝑥) =  𝑐𝑐(𝑥𝑥2+1)3  

   𝑓𝑓′(𝑥𝑥) =  𝑐𝑐(𝑥𝑥2+1)3 × 𝑑𝑑 (𝑥𝑥2+1)3

𝑑𝑑𝑥𝑥
 

       =  𝑐𝑐(𝑥𝑥2+1)3 ×  3 × (𝑥𝑥2 + 1)2 × 2𝑥𝑥 

   = 6𝑥𝑥 𝑐𝑐(𝑥𝑥2+1)3 × (𝑥𝑥2 + 1)2  
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tpjp 10 ,d; gad;ghL 

i]   𝑓𝑓(𝑥𝑥) = ln√𝑥𝑥3 + 5𝑥𝑥  

    𝑓𝑓′(𝑥𝑥) = 1
√𝑥𝑥3+5𝑥𝑥

 ×  1
2√𝑥𝑥3+5𝑥𝑥

× (3𝑥𝑥2 + 5)  

        = 3𝑥𝑥2+5
2 ( 𝑥𝑥3+5𝑥𝑥 ) 

 

ii]   𝑓𝑓(𝑥𝑥) = 𝑥𝑥  ln 𝑥𝑥  

    𝑓𝑓′(𝑥𝑥) = 𝑥𝑥 ×  1
𝑥𝑥

 +    ln 𝑥𝑥 × 1   

        = 1 +  ln 𝑥𝑥 

iii]   𝑓𝑓(𝑥𝑥) =   ln�𝑥𝑥3+3
4𝑥𝑥−5

  

       = 1
2

  ln 𝑥𝑥3+3
4𝑥𝑥−5

  

       = 1
2

 [   ln(𝑥𝑥3 + 3) −  ln(4𝑥𝑥 − 5)  ]  

       = 1
2

  ln(𝑥𝑥3 + 3) −  1
2

 ln(4𝑥𝑥 − 5)   

 

   𝑓𝑓′(𝑥𝑥) = 1
2

× 1
𝑥𝑥3+3

 × 3𝑥𝑥2  −   1
2

 × 1
4𝑥𝑥−5

 × 4 

       =  3𝑥𝑥2

𝑥𝑥3+3
 −   2

4𝑥𝑥−5
   

 Fwpg;G :   ln(𝑢𝑢 𝑖𝑖 ) =    ln𝑢𝑢 +   ln 𝑖𝑖  

           ln (𝑑𝑑
𝑣𝑣

 ) =    ln𝑢𝑢 −   ln 𝑖𝑖   
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tifaPl;bd; gpuNahfq;fs; 

mLj;jLj;J tifaply; 

𝑥𝑥 vDk; gy;YWg;gp  𝑓𝑓(𝑥𝑥) ,y; vLj;Jiuf;fg;gLk; NghJ 1k;> 2k;> 

3k>; 4k;…… tifaPLfs; vd;gd KiwNa 

𝑓𝑓′(𝑥𝑥) ,𝑓𝑓2(𝑥𝑥) ,𝑓𝑓3(𝑥𝑥),𝑓𝑓4(𝑥𝑥) … … … .. vd;wthW Fwpg;gplg;gLk;. 

𝑥𝑥 vDk; gy;YWg;gp  𝑦𝑦 ,y; vLj;Jiuf;fg;gLk; NghJ 1k;> 2k;>  

3k>; 4k;…… tifaPLfs; vd;gd KiwNa                        

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

  , 𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

 , 𝑑𝑑
3𝑦𝑦

𝑑𝑑𝑥𝑥3
 , 𝑑𝑑4𝑦𝑦

𝑑𝑑𝑥𝑥4
… … … .. vd;wthW Fwpg;gplg;gLk;. 

 

cjhuzk; 

i]    𝑓𝑓(𝑥𝑥) =  4𝑥𝑥3 + 3𝑥𝑥2 + 5𝑥𝑥 vd;gij tifapl 

       𝑓𝑓′(𝑥𝑥) =  (4 × 3 × 𝑥𝑥2) + (3 × 2 × 𝑥𝑥) + 5   

           =  12 𝑥𝑥2 + 6𝑥𝑥 + 5  

  𝑓𝑓′(𝑥𝑥) vd;gij kPz;Lk; tifapl 

       𝑓𝑓′(𝑥𝑥) =  12 𝑥𝑥2 + 6𝑥𝑥 + 5  

       𝑓𝑓2(𝑥𝑥) =  12 × 2 × 𝑥𝑥 + 6 + 0  

       =  24 𝑥𝑥 + 6 

  𝑓𝑓2(𝑥𝑥) vd;gij kPz;Lk; tifapl 

      𝑓𝑓2(𝑥𝑥) =  24 𝑥𝑥 + 6  

      𝑓𝑓3(𝑥𝑥) =  24  

  𝑓𝑓3(𝑥𝑥) vd;gij kPz;Lk; tifapl 



 Center for External Degrees and Professional Learning 

      𝑓𝑓3(𝑥𝑥) =  24  

      𝑓𝑓4(𝑥𝑥) =  0  

ii]    y =  𝑐𝑐2𝑥𝑥+1 vd;gij tifapl 

      
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

=  𝑐𝑐2𝑥𝑥+1 ×  2  

        = 2 𝑐𝑐2𝑥𝑥2+1  

   
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 2 𝑐𝑐2𝑥𝑥2+1 vd;gij kPz;Lk; tifapl  

      
𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

= 2 ×  𝑐𝑐2𝑥𝑥2+1 × 2  

         = 4 𝑐𝑐2𝑥𝑥2+1  

  
𝑑𝑑2𝑦𝑦
𝑑𝑑𝑥𝑥2

= 4 𝑐𝑐2𝑥𝑥2+1 vd;gij kPz;Lk; tifapl  

       
𝑑𝑑3𝑦𝑦
𝑑𝑑𝑥𝑥3

= 4 ×  𝑐𝑐2𝑥𝑥2+1 × 2 

      = 8 𝑐𝑐2𝑥𝑥2+1  

Neu;NfhL xd;wpd; gbj;jpwd; fhzy;. 

Neu;Nfhl;bd; rkd;ghL 𝑦𝑦 = 𝑙𝑙𝑥𝑥 + 𝑐𝑐 my;yJ 𝑡𝑡𝑥𝑥 + 𝑏𝑏𝑦𝑦 + 𝑐𝑐 = 0  
vDk; tbtq;fspy; fhl;lg;gLk;. 

𝑦𝑦 = 𝑙𝑙𝑥𝑥 + 𝑐𝑐              ⟹  gbj;jpwd; = 𝑙𝑙 

𝑡𝑡𝑥𝑥 + 𝑏𝑏𝑦𝑦 + 𝑐𝑐 = 0     ⟹  gbj;jpwd; =  −𝑡𝑡
𝑏𝑏
  

xU Neu;Nfhl;Lr; rkd;ghl;bid tifapLk;NghJ 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

 MdJ 

gbj;jpwidj; jUk;. 

cjhuzk; : 
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i]  𝑦𝑦 = 4𝑥𝑥 + 3      

   𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 4              ⟹ MfNt gbj;jpwd; = 4 

ii]  10𝑥𝑥 + 4𝑦𝑦 − 6 = 0       

    10 + 4 × 𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥
− 0 = 0                  

                   4 × 𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

 = −10                 

                 𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

 = −10
4

                 

              = −5
2
    ⟹ MfNt gbj;jpwd; = −5

2
 

 

,Ugbr; rhu;gpd; rkr;rPu; mr;rpd; rkd;ghl;il fhzy;. 

xU ,Ugbr; rhu;gpd; nghJ tbtk; 𝑡𝑡𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 = 𝑦𝑦 MFk;. 

,q;F rkr;rPu; mr;rpd; rkd;ghlhdJ 𝑥𝑥 = −𝑏𝑏
𝑡𝑡
 MFk;. rkr;rPu; 

mr;rpd; rkd;ghl;ilf; nfhz;L jpUk;gw; Gs;spapd; Ms;$iwf;  

fzpg;gplyhk;. 

,Ugbr; rhu;ig tifapLk; NghJ  𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 0 ,d; ngWkhdkhdJ 

rkr;rPu; mr;rpd; rkd;ghl;ilj; jUk;      

cjhuzk; :  

i.   𝑦𝑦 = 𝑥𝑥2 − 2𝑥𝑥 − 8 vDk; rhu;ig 𝑥𝑥 Fwpj;J tifapLk; NghJ                 

                  𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 2𝑥𝑥 − 2  

   
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 0 MFk; NghJ rkr;rPu; mr;rpd; rkd;ghL fpilf;Fk;  

 MfNt 2𝑥𝑥 − 2 = 0 
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           2𝑥𝑥 = 2 

            𝑥𝑥 = 1            

𝑥𝑥 = 1 vDk; rkr;rPu; mr;rpd; rkd;ghl;ilf; nfhz;L rhu;gpd; 

jpUk;gw; Gs;spapd; Ms;$iwf; fhzyhk 

𝑦𝑦 = 12 − 2 × 1 − 8 = 1 − 2 − 8 =  −9  

MfNt jpUk;gw; Gs;spapd; Ms;$W = ( 1,− 9 ) 

Fwpg;G : rhu;G 𝒅𝒅 = 𝒇𝒇(𝒙𝒙)   apd; cau;T> ,opTg;Gs;spfspy; 

𝒇𝒇′(𝒙𝒙) = 𝟎𝟎 MFk;. 

RUf;fk; 
 

 𝑓𝑓(𝑥𝑥)  vDk; rhu;gpd;  𝑥𝑥  Fwpj;jhd tifaPL 𝑓𝑓′(𝑥𝑥) 

vdTk;> 𝑦𝑦 vDk; rhu;gpd; 𝑥𝑥 Fwpj;jhd tifaPL 
𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

  vdTk; 

Fwpg;gplg;gLk;. 

 xU rhu;gpid Kjy; jj;Jtj;jpypUe;Jk;> tifaPl;bd; 

tpjpfis Neubahfg; gad;gLj;jpAk; tfiapl KbAk;. 

 Neu;NfhL xd;wpd; rkd;ghil tifapLtjd; %yk; 

gbj;jpwidAk;> ,Ugbr; rhu;gpid tifapLtjd; %yk; 

jpUk;gw; Gs;spapd; Ms;$iwAk; fhzyhk;. 

 

gapw;rp 

01)  Kjy; jj;Jtj;ij gad;gLj;jp gpd;tUk; rhu;gpd; 

    tifaPl;il fhz;f.  

    𝑦𝑦 = 𝑥𝑥2 + 2
𝑥𝑥
− 3 

 

02)  gpd;tUtdtw;wpd; ngWkhdq;fisf; fhz;f. 
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 i]    𝑑𝑑
𝑑𝑑𝑥𝑥

{𝑥𝑥12}          ii]    𝑑𝑑
𝑑𝑑𝑥𝑥

{𝑥𝑥−6} 

 iii]  𝑑𝑑
𝑑𝑑𝑥𝑥
�𝑥𝑥

2
3�          iv]  𝑑𝑑

𝑑𝑑𝑥𝑥
�√𝑥𝑥3 � 

 v]   𝑑𝑑
𝑑𝑑𝑥𝑥
� 1
√𝑥𝑥3 �          vi]    𝑑𝑑

𝑑𝑑𝑥𝑥
� 𝑥𝑥
√𝑥𝑥3 � 

 

03) gpd;tUk; rhu;Gfis 𝑥𝑥 Fwpj;J tifapLf. 

     i)         𝑦𝑦 = 2𝑥𝑥2 − 3𝑥𝑥 + 1         

     ii)       𝑦𝑦 = (3𝑥𝑥 − 1)2    

           iii)       𝑦𝑦 = 5𝑥𝑥2 − 2𝑥𝑥2 + 3
𝑥𝑥2
− √𝑥𝑥 + 1

𝑥𝑥
− 6        

           vi)        𝑦𝑦 = 𝑐𝑐2𝑥𝑥(𝑥𝑥2 − 𝑙𝑙𝑠𝑠 𝑥𝑥) 

           v)        𝑦𝑦 = 2𝑐𝑐3𝑥𝑥−1𝑥𝑥 − 1 

          iv)      𝑦𝑦 = (𝑥𝑥2 − 𝑥𝑥 + 1)12 

         vii)       𝑦𝑦 = �3𝑥𝑥−1
𝑥𝑥2+1

� 

         viii)     𝑦𝑦 = ln (𝑥𝑥−5)
5−11𝑥𝑥2

 

04)  𝑦𝑦 = 𝑥𝑥2

1−𝑥𝑥
 vdpd; (1 − 𝑥𝑥) 𝑑𝑑

2𝑦𝑦
𝑑𝑑𝑥𝑥2

− 2 𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥

= 2 vd epWTf. 

05)  gpd;tUk; Neu;NfhLfspd; gbj;jpwidf; fhz;f. 

    i.    𝑦𝑦 = −4𝑥𝑥 + 5  

         ii.   𝑦𝑦 = 3
5
𝑥𝑥 + 1 

         iii.   6𝑥𝑥 − 2𝑦𝑦 − 7 = 0 

06)  gpd;tUk; rhu;;Gfspd; cau;T, ,opTg; Gs;spfisf; fhz;f. 
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    i.    𝑦𝑦 = (𝑥𝑥 + 1)2(2 − 𝑥𝑥)  

         ii.   𝑦𝑦 = 𝑥𝑥3

3
− 𝑥𝑥2

2
− 6𝑥𝑥 − 4 
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mj;jpahak; - 05 

njhifaPL 

nghUslf;fk;       gf;fk; 

5.1 mwpKfk;………………………………………..75 

5.2 njifaPl;L tpjpfs;……………………………76 

5.3 tpjpfis gad;gLj;jp njifaPl;L 

     nra;iffs; ……………………………………77 

5.4   njifaPl;bd; gpuNahfq;fs;…………………..82 

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

tifaPl;bw;F Neu;khwhd nra;ifNa njhifaPL vd 

tiutpyf;fzg;gLj;jg;gLfpwJ. 𝑓𝑓(𝑥𝑥)  vDk; rhu;gpd; 𝑥𝑥 Fwpj;j  

njhifaPlhdJ ∫ 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥  vd Fwpg;gplg;gLk;. rhu;nghd;iw 

kPz;Lk; kPz;Lk; tifapl mr;rhu;G RUq;fpf;nfhz;L nry;tJ 

Nghy; rhu;nghd;iw kPz;Lk; kPz;Lk; njhifapLk;NghJ mr;rhu;G 

tpuptile;Jnfhz;L nry;tijAk; mtjhdpf;f KbAk;. 

jug;gLk; rhu;Gfis ,yFthd tbtpy; xOq;fikg;gjpd; 

El;gq;fis gad;gLj;Jtjd; Kyk; njhifapLtJ gw;wp 

,t;j;jpahak; tpsf;FfpwJ.   

 

mj;jpahaj;jpd; Nehf;fk; 

rhu;Gfspd; njhifaPl;Lr; nra;iffis tpsf;Fjy;. 
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vjpu;ghu;f;iff; fw;wy; ngWNgWfs;  

,g;ghlnewpapd; Kbtpy; khztu;fs; tifaPl;bw;Fk; 

njhifaPl;bw;Fk; ,ilapuhd nghUj;jg;ghl;il tpsf;f 

KbAkhf ,Ug;gu;. 

njhifaPl;bd; tpjpfisg; gzd;gLj;jp rhu;Gfis 

njhifapLtu;.. 

njhifaPl;bid tiuaWj;j ngWkhdq;fis Muha;e;J 

nfhs;tu;. 

njhifaPL (Integration) 

tifaPl;bd; Neu;khwhd nraw;ghL njhifaPlhFk;.         

𝑓𝑓(𝑥𝑥) vd;w rhu;ig 𝑥𝑥 Fwpj;J tifapl;lhy; fpilf;Fk; rhu;G 

𝑓𝑓′(𝑥𝑥) vdpd;>  𝑓𝑓′(𝑥𝑥) ia 𝑥𝑥 Fwpj;J njhifapl fpilf;Fk; rhu;G 

𝑓𝑓(𝑥𝑥) MFk;. 

mjhtJ, 

𝑑𝑑
𝑑𝑑𝑥𝑥

[𝑓𝑓(𝑥𝑥)] = 𝑓𝑓′(𝑥𝑥) vdpd; 

rhu;G 𝑓𝑓′(𝑥𝑥)  ,d; njhifaPL ∫𝑓𝑓′(𝑥𝑥)  𝑑𝑑𝑥𝑥  vd vOjg;gLk;.                    

     ∫ 𝑓𝑓′(𝑥𝑥)𝑑𝑑𝑥𝑥 = 𝑓𝑓(𝑥𝑥) + 𝑐𝑐 MFk;. 

,q;F 𝑐𝑐 vd;gJ njhifaPl;L khwpyp vdg;gLk;.  

  Fwpg;G : 

  
𝑑𝑑
𝑑𝑑𝑥𝑥

[𝑓𝑓(𝑥𝑥) + 𝑐𝑐] = 𝑓𝑓′(𝑥𝑥)     ⟹  ∫𝑓𝑓′(𝑥𝑥)  𝑑𝑑𝑥𝑥 = 𝑓𝑓(𝑥𝑥) + 𝑐𝑐   
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cjhuzk; :  

1. 
𝑑𝑑
𝑑𝑑𝑥𝑥

[𝑥𝑥] = 1                ⟹   ∫ 1 𝑑𝑑𝑥𝑥 = 𝑥𝑥 + 𝑐𝑐       

2. 
𝑑𝑑
𝑑𝑑𝑥𝑥

[𝑐𝑐𝑥𝑥] = 𝑐𝑐𝑥𝑥                 ⟹   ∫ 𝑐𝑐𝑥𝑥  𝑑𝑑𝑥𝑥 = 𝑐𝑐𝑥𝑥 + 𝑐𝑐      

3. 
𝑑𝑑
𝑑𝑑𝑥𝑥

[𝑥𝑥2] = 2𝑥𝑥                ⟹   ∫ 2𝑥𝑥 𝑑𝑑𝑥𝑥 = 𝑥𝑥2 + 𝑐𝑐      

4. 
𝑑𝑑
𝑑𝑑𝑥𝑥

[𝑥𝑥3 + 5𝑥𝑥] = 3𝑥𝑥2 + 5     ⟹   ∫(3𝑥𝑥2 + 5) 𝑑𝑑𝑥𝑥 = 𝑥𝑥3 + 5𝑥𝑥 + 𝑐𝑐      

5. 𝑑𝑑
𝑑𝑑𝑥𝑥

[(𝑥𝑥2 + 1)3] = 6𝑥𝑥(𝑥𝑥2 + 1) ⟹ ∫ 6𝑥𝑥(𝑥𝑥2 + 1) 𝑑𝑑𝑥𝑥 = (𝑥𝑥2 + 1)3 + 𝑐𝑐 

 

njhifaPl;L tpjpfs; 

 01)  ∫𝐾𝐾.  𝑓𝑓(𝑥𝑥)  𝑑𝑑𝑥𝑥 = 𝐾𝐾 × ∫   𝑓𝑓(𝑥𝑥)  𝑑𝑑𝑥𝑥  

cjhuzk;: 

i]  ∫5 𝑥𝑥3  𝑑𝑑𝑥𝑥 = 5 × ∫   𝑥𝑥3  𝑑𝑑𝑥𝑥  

ii]  ∫ 4 (𝑥𝑥2 + 5)  𝑑𝑑𝑥𝑥 = 4 × ∫   (𝑥𝑥2 + 5)  𝑑𝑑𝑥𝑥  

iii]  ∫ 12𝑥𝑥+10
3𝑥𝑥2+5𝑥𝑥+2

  𝑑𝑑𝑥𝑥  

    ∫ 2(6𝑥𝑥+5)
3𝑥𝑥2+5𝑥𝑥+2

  𝑑𝑑𝑥𝑥 = 2 × ∫   6𝑥𝑥+5
3𝑥𝑥2+5𝑥𝑥+2

  𝑑𝑑𝑥𝑥  

 

  02) ∫  {𝑓𝑓(𝑥𝑥) + 𝑔𝑔(𝑥𝑥)} 𝑑𝑑𝑥𝑥 = ∫   𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥 + ∫𝑔𝑔(𝑥𝑥)𝑑𝑑𝑥𝑥  + C  

cjhuzk;: 

i]  ∫(5𝑥𝑥3 + 3𝑥𝑥)  𝑑𝑑𝑥𝑥 =  ∫   5𝑥𝑥3   𝑑𝑑𝑥𝑥 +  ∫  3𝑥𝑥  𝑑𝑑𝑥𝑥   
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ii]  ∫(√𝑥𝑥 + 7)  𝑑𝑑𝑥𝑥    =  ∫   √𝑥𝑥  𝑑𝑑𝑥𝑥 +  ∫7  𝑑𝑑𝑥𝑥  

 

iii]  ∫  𝑥𝑥
3+ 5
𝑥𝑥2

  𝑑𝑑𝑥𝑥       

    ∫  �𝑥𝑥
3

𝑥𝑥2
+   5

𝑥𝑥2
�   𝑑𝑑𝑥𝑥 = ∫    𝑥𝑥

3

𝑥𝑥2
  𝑑𝑑𝑥𝑥 + ∫    5

𝑥𝑥2
  𝑑𝑑𝑥𝑥  

 

  03) ∫  {𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)} 𝑑𝑑𝑥𝑥 = ∫   𝑓𝑓(𝑥𝑥)𝑑𝑑𝑥𝑥 − ∫𝑔𝑔(𝑥𝑥)𝑑𝑑𝑥𝑥  + C  

cjhuzk;: 

i]  ∫(4𝑥𝑥5 − 5𝑥𝑥)  𝑑𝑑𝑥𝑥 =  ∫   4𝑥𝑥5   𝑑𝑑𝑥𝑥 −  ∫  5𝑥𝑥  𝑑𝑑𝑥𝑥   

ii]  ∫(√𝑥𝑥3 − 2𝑥𝑥)  𝑑𝑑𝑥𝑥    =  ∫   √𝑥𝑥3   𝑑𝑑𝑥𝑥 +  ∫ 2𝑥𝑥  𝑑𝑑𝑥𝑥  

iii]  ∫  𝑥𝑥
3− 5
𝑥𝑥2

  𝑑𝑑𝑥𝑥       

    ∫ � 𝑥𝑥
3

𝑥𝑥2
−   5

𝑥𝑥2
�   𝑑𝑑𝑥𝑥 = ∫    𝑥𝑥

3

𝑥𝑥2
  𝑑𝑑𝑥𝑥 −  ∫    5

𝑥𝑥2
  𝑑𝑑𝑥𝑥  

 

tpjpfisg; gzd;gLj;jp njhifaPl;Lr; nra;iffs; 

 tbtk; 01.  ∫𝒙𝒙𝒔𝒔  𝒅𝒅𝒙𝒙 =  𝒙𝒙
𝒔𝒔+𝟏𝟏

𝒔𝒔+𝟏𝟏
+ 𝒄𝒄 

cjhuzk; : 

i]  ∫𝑥𝑥5   𝑑𝑑𝑥𝑥 =   𝑥𝑥
5+1

5+1
+ 𝑐𝑐  

         =   𝑥𝑥
6

6
+ 𝑐𝑐 

ii]  ∫√𝑥𝑥  𝑑𝑑𝑥𝑥 =   ∫𝑥𝑥
1
2  𝑑𝑑𝑥𝑥  
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         =   𝑥𝑥
1
2+1

1
2+1

+ 𝑐𝑐   =   𝑥𝑥
2
3
2
3

+ 𝑐𝑐   =       2 𝑥𝑥
2
3

3
+ 𝑐𝑐 

ii]  ∫ 1
√𝑥𝑥

  𝑑𝑑𝑥𝑥 =   ∫𝑥𝑥−
1
2  𝑑𝑑𝑥𝑥  

         =   𝑥𝑥
−12+1

−12+1
+ 𝑐𝑐  

         =   𝑥𝑥
1
2
1
2

+ 𝑐𝑐 

         =   2√𝑥𝑥 + 𝑐𝑐 

iv]   ∫𝑥𝑥−5   𝑑𝑑𝑥𝑥 =   𝑥𝑥
−5+1

−5+1
+ 𝑐𝑐  

         =   𝑥𝑥
−4

−4
+ 𝑐𝑐 

         =  − 1
4𝑥𝑥4

+ 𝑐𝑐 

v]  ∫5  𝑑𝑑𝑥𝑥 =   ∫ 5  ×  𝑥𝑥0   𝑑𝑑𝑥𝑥  

         =  5 ∫  𝑥𝑥0   𝑑𝑑𝑥𝑥 

         =  5 × 𝑥𝑥
0+1

0+1
+ 𝑐𝑐 

         = 5𝑥𝑥 + 𝑐𝑐 

vi]   ∫− 4
7

  𝑑𝑑𝑥𝑥 =   ∫− 4
7

  ×  𝑥𝑥0   𝑑𝑑𝑥𝑥  

         =  −4
7

 ∫  𝑥𝑥0   𝑑𝑑𝑥𝑥 

         =  −4
7

× 𝑥𝑥
0+1

0+1
+ 𝑐𝑐 
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         = −4
7
𝑥𝑥 + 𝑐𝑐 

 

vii]  ∫(𝑥𝑥3 + 3𝑥𝑥2)  𝑑𝑑𝑥𝑥 =   ∫𝑥𝑥3𝑑𝑑𝑥𝑥 + ∫3𝑥𝑥2  𝑑𝑑𝑥𝑥  

              =   𝑥𝑥
4

4
+ 3 × 𝑥𝑥3

3
+ 𝑐𝑐  

              =   𝑥𝑥
4

4
+ 𝑥𝑥3 + 𝑐𝑐  

viii]  ∫ 𝑥𝑥3(2x + 1) 𝑑𝑑𝑥𝑥 =   ∫(2𝑥𝑥4 + 𝑥𝑥3   )𝑑𝑑𝑥𝑥  

                =   ∫2𝑥𝑥4𝑑𝑑𝑥𝑥 +  ∫𝑥𝑥3  𝑑𝑑𝑥𝑥  

                =  2 ×  𝑥𝑥
5

5
+  𝑥𝑥

4

4
+ 𝑐𝑐  

                =   2𝑥𝑥
5

5
+  𝑥𝑥

4

4
+ 𝑐𝑐  

   

  tbtk; 02.  ∫𝒇𝒇(𝒙𝒙)𝒔𝒔   𝒇𝒇′(𝒙𝒙) 𝒅𝒅𝒙𝒙 =  𝒇𝒇(𝒙𝒙)𝒔𝒔+𝟏𝟏

𝒔𝒔+𝟏𝟏
+ 𝒄𝒄 

cjhuzk; : 

i]  ∫(𝑥𝑥 + 1)2   𝑑𝑑𝑥𝑥 =   (𝑥𝑥+1)2+1 

2+1
+ 𝑐𝑐  

             =   (𝑥𝑥+1)3 

3
+ 𝑐𝑐  

ii]  ∫(1 − 5𝑥𝑥)4   𝑑𝑑𝑥𝑥 =    ∫(1 − 5𝑥𝑥)4 ×  −5
−5

 𝑑𝑑𝑥𝑥  

               =  −1
5

× (1−5𝑥𝑥)4+1 

4+1
+ 𝑐𝑐  

               =   −(1−5𝑥𝑥)5 

25
+ 𝑐𝑐  
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iii]  ∫ 1
(2𝑥𝑥+5)5

  𝑑𝑑𝑥𝑥    =    ∫(2𝑥𝑥 + 5)−5 ×  2
2

 𝑑𝑑𝑥𝑥  

               =   1
2

× (2𝑥𝑥+5)−5+1 

−5+1
+ 𝑐𝑐  

               =   −(2𝑥𝑥+5)−4

8
+ 𝑐𝑐  

               =   −1
8(2𝑥𝑥+5)4 + 𝑐𝑐  

iv]   ∫ 1
√ 3−4𝑥𝑥

  𝑑𝑑𝑥𝑥    =    ∫(3 − 4𝑥𝑥)−
1
2 ×  −4

−4
 𝑑𝑑𝑥𝑥  

               =  −1
4

× (3−4𝑥𝑥)−
1
2+1

−12+1
+ 𝑐𝑐  

               =   −1
4

× (3−4𝑥𝑥)
1
2

1
2

+ 𝑐𝑐 

               =   −1
2

× √3 − 4x + 𝑐𝑐  

 

  tbtk; 03.  ∫  𝒇𝒇′(𝒙𝒙) 
𝒇𝒇(𝒙𝒙)

𝒅𝒅𝒙𝒙 =  𝐥𝐥𝐥𝐥 𝒇𝒇(𝒙𝒙) + 𝒄𝒄 

cjhuzk; : 

i]  ∫ 1
𝑥𝑥

  𝑑𝑑𝑥𝑥    =     ln 𝑥𝑥 + 𝑐𝑐  

ii]  ∫ 10𝑥𝑥
3𝑥𝑥2+8

  𝑑𝑑𝑥𝑥    =    ∫ 10𝑥𝑥
3𝑥𝑥2+8

× 6
6

  𝑑𝑑𝑥𝑥       

             =    ∫ 6𝑥𝑥
3𝑥𝑥2+8

× 10
6

  𝑑𝑑𝑥𝑥      

             =   5
3

 ∫ 6𝑥𝑥
3𝑥𝑥2+8

  𝑑𝑑𝑥𝑥      

             =   5
3

  ln 3𝑥𝑥2 + 8 + 𝑐𝑐 
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iii]  ∫ 3𝑥𝑥+𝑥𝑥2

𝑥𝑥3
  𝑑𝑑𝑥𝑥    =    ∫ 3

𝑥𝑥2
  𝑑𝑑𝑥𝑥 + ∫ 1

𝑥𝑥
  𝑑𝑑𝑥𝑥         

             =    ∫3𝑥𝑥−2 + ∫ 1
𝑥𝑥

  𝑑𝑑𝑥𝑥           

             =   3 × 𝑥𝑥−2+1

−2+1
 + ln 𝑥𝑥 + 𝑐𝑐 

             =  3 × 𝑥𝑥−1

−1
 + ln 𝑥𝑥 + 𝑐𝑐  

             =  −3
𝑥𝑥

 + ln 𝑥𝑥 + 𝑐𝑐  

  tbtk; 04.  ∫  𝒇𝒇′(𝒙𝒙) 
𝒇𝒇(𝒙𝒙)𝟐𝟐

 𝒅𝒅𝒙𝒙  =  −𝟏𝟏
𝒇𝒇(𝒙𝒙)

+ 𝒄𝒄 

cjhuzk; :  

i]  ∫ 10𝑥𝑥2

(4𝑥𝑥3−7)2
  𝑑𝑑𝑥𝑥    =    ∫ 10𝑥𝑥2

(4𝑥𝑥3−7)2
× 12

12
  𝑑𝑑𝑥𝑥      

              =   ∫ 12𝑥𝑥2

(4𝑥𝑥3−7)2
× 10

12
  𝑑𝑑𝑥𝑥       

              =   10
12

  ∫ 12𝑥𝑥2

(4𝑥𝑥3−7)2
  𝑑𝑑𝑥𝑥     

              =  5
6

 × −1
4𝑥𝑥3−7

+ c 

              =  −5
6(4𝑥𝑥3−7)

+ c  

  tbtk; 05.  ∫𝒆𝒆𝒇𝒇(𝒙𝒙) 𝒇𝒇′(𝒙𝒙)  𝒅𝒅𝒙𝒙 =  𝒆𝒆𝒇𝒇(𝒙𝒙) + 𝒄𝒄 

cjhuzk; : 

i]  ∫ 𝑐𝑐𝑥𝑥  𝑑𝑑𝑥𝑥    =  e𝑥𝑥 + 𝑐𝑐  

           =  2 𝑐𝑐𝑥𝑥 

ii]  ∫ 2𝑐𝑐𝑥𝑥  𝑑𝑑𝑥𝑥    =  2  ∫ 𝑐𝑐𝑥𝑥  𝑑𝑑𝑥𝑥      
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           =  2 𝑐𝑐𝑥𝑥 + 𝑐𝑐 

iii]  ∫ 𝑐𝑐4𝑥𝑥−3  𝑑𝑑𝑥𝑥    =  ∫ 𝑐𝑐4𝑥𝑥−3  × 4
4

 𝑑𝑑𝑥𝑥      

           = 1
4

 ∫ 𝑐𝑐4𝑥𝑥−3  ×  4 𝑑𝑑𝑥𝑥     

           = 1
4

 ×  𝑐𝑐4𝑥𝑥−3 + 𝑐𝑐 

iv]   ∫  𝑐𝑐4𝑥𝑥(𝑐𝑐𝑥𝑥 + 𝑐𝑐2𝑥𝑥)  𝑑𝑑𝑥𝑥    =  ∫ 𝑐𝑐5𝑥𝑥 + 𝑐𝑐6𝑥𝑥 𝑑𝑑𝑥𝑥      

                   = ∫ 𝑐𝑐5𝑥𝑥 𝑑𝑑𝑥𝑥 + ∫ 𝑐𝑐6𝑥𝑥 𝑑𝑑𝑥𝑥       

                   = ∫ 𝑐𝑐5𝑥𝑥  × 5
5
𝑑𝑑𝑥𝑥 + ∫ 𝑐𝑐6𝑥𝑥 × 6

6
 𝑑𝑑𝑥𝑥       

                   = 1
5 ∫ 𝑐𝑐

5𝑥𝑥  × 5 𝑑𝑑𝑥𝑥 + 1
6 ∫ 𝑐𝑐

6𝑥𝑥 × 6 𝑑𝑑𝑥𝑥        

                   = 𝑒𝑒5𝑥𝑥

5
+ 𝑒𝑒6𝑥𝑥

6
+ 𝑐𝑐  

v]  ∫ 𝑐𝑐−𝑥𝑥  𝑑𝑑𝑥𝑥    =  ∫ 𝑐𝑐−𝑥𝑥  × −1
−1

 𝑑𝑑𝑥𝑥      

           = −1 × ∫ 𝑐𝑐−𝑥𝑥  ×  −1  𝑑𝑑𝑥𝑥     

           = −𝑐𝑐−𝑥𝑥 + 𝑐𝑐 

           = −1
𝑒𝑒𝑥𝑥

+ 𝑐𝑐  

 

njhifaPl;bd; gpuNahfq;fs; 

tiuaWj;j njhifaPL 

𝑓𝑓(𝑥𝑥)  vd;gJ 𝑥𝑥  Fwpj;j rhu;ghf ,Uf;Fk; NghJ khwpypfs; 

𝑡𝑡, 𝑏𝑏 vd;gtw;Wf;fpilahd vy;yh 𝑥𝑥  ,d; ngWkhdj;jpw;Fk; 𝑥𝑥 
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Fwpj;j njhifaPl;bd; ngWkhdkhdJ gpd;tUkhW 

tiuaWf;fg;gLk;. 

 

∫ 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥𝑏𝑏
𝑡𝑡 = [ 𝑔𝑔(𝑥𝑥) + 𝑐𝑐] 𝑏𝑏𝑡𝑡  

        = [ 𝑔𝑔(𝑥𝑥) + 𝑐𝑐]|𝑏𝑏 −= [ 𝑔𝑔(𝑥𝑥) + 𝑐𝑐]|𝑡𝑡    

        = 𝑔𝑔(𝑏𝑏) + 𝑐𝑐 − [ 𝑔𝑔(𝑡𝑡) + 𝑐𝑐 ] 

        = 𝑔𝑔(𝑏𝑏) + 𝑐𝑐 −  𝑔𝑔(𝑡𝑡) − 𝑐𝑐  

        = 𝑔𝑔(𝑏𝑏) −  𝑔𝑔(𝑡𝑡)     

cjhuzk; : 

i]  ∫  𝑥𝑥2 𝑑𝑑𝑥𝑥5
2 = [ 𝑥𝑥

2+1

2+1
] 52  

          = 1
3

 [ 𝑥𝑥3] 52   

          = 1
3

 [ 𝑥𝑥3] 52   

          = 1
3

 [ (53) − (23)]  

          = 1
3

 × 117  

          = 39 

ii]  ∫  (𝑥𝑥2 + 1)  𝑑𝑑𝑥𝑥4
2 = [ 𝑥𝑥

3

3
+ 𝑥𝑥 ] 42  

               = � 4
3

3
+ 4 � − � 2

3

3
+ 2 �   

               = � 64
3

+ 4 � − � 8
3

+ 2 �   
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               = � 64+12
3

 � − � 8+6
3

 �  

               = 62
3
 

gpujpapLtjd; Kyk; njhifaply;.  

i]  ∫3𝑥𝑥 √1 − 3𝑥𝑥2  𝑑𝑑𝑥𝑥      

   𝑢𝑢 = 1 − 3𝑥𝑥2 vd;f  ⟹        𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

=  −6𝑥𝑥  

                        𝑑𝑑𝑢𝑢 =  −6𝑥𝑥𝑑𝑑𝑥𝑥  

                        𝑑𝑑𝑥𝑥 =  𝑑𝑑𝑑𝑑
−6𝑥𝑥

  

   ∫3𝑥𝑥  √1 − 3𝑥𝑥2  𝑑𝑑𝑥𝑥 =  ∫3𝑥𝑥 √𝑢𝑢    𝑑𝑑𝑥𝑥   

                 =  ∫3𝑥𝑥 √𝑢𝑢   𝑑𝑑𝑑𝑑
−6𝑥𝑥

 

                 = ∫3 √𝑢𝑢   𝑑𝑑𝑑𝑑
−6
   

                 = −3
6 ∫  𝑢𝑢

1
2  𝑑𝑑𝑢𝑢  

                 = −1
2

 × 𝑑𝑑
1
2+1

1
2+1

+ 𝑐𝑐   

                 = −1
2

 × 𝑢𝑢
3
2  × 2

3
+ 𝑐𝑐  

                 = −1
3

 × 𝑢𝑢
3
2  + 𝑐𝑐  

                 = −1
3

 × (√1 − 3𝑥𝑥2 )
3
2  + 𝑐𝑐 
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RUf;fk; 

 

  𝑓𝑓(𝑥𝑥) vd;w rhu;ig 𝑥𝑥 Fwpj;J tifapl;lhy; fpilf;Fk; 

rhu;G 𝑓𝑓′(𝑥𝑥) vdpd;>  𝑓𝑓′(𝑥𝑥) ia 𝑥𝑥 Fwpj;J njhifapl 

fpilf;Fk; rhu;G 𝑓𝑓(𝑥𝑥) MFk.; 

 rhu;G 𝑓𝑓′(𝑥𝑥) ,d; njhifaPL∫𝑓𝑓′(𝑥𝑥)𝑑𝑑𝑥𝑥 = 𝑓𝑓(𝑥𝑥) + 𝑐𝑐 MFk;.. 

 ∫ 𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑥𝑥𝑏𝑏
𝑡𝑡 = [ 𝑔𝑔(𝑥𝑥) + 𝑐𝑐] 𝑏𝑏𝑡𝑡 = 𝑔𝑔(𝑏𝑏) −  𝑔𝑔(𝑡𝑡) MFk;. 

 

gapw;rp 

01) gpd;tUk; rhu;Gfisj; njhifapLf. 

        𝑥𝑥7,     𝑥𝑥25 ,   𝑥𝑥−6,    √𝑥𝑥 ,     1
√𝑥𝑥3  

 

02) gpd;tUk; njhifaPLfisf; fhz;f. 

      i]   ∫  6𝑥𝑥5𝑑𝑑𝑥𝑥                           ii]   ∫  2𝑥𝑥15 𝑑𝑑𝑥𝑥    

     iii]  ∫  (𝑥𝑥 + 1)4𝑑𝑑𝑥𝑥                  iv]   ∫  (𝑥𝑥4 + 3𝑥𝑥3 + 3𝑥𝑥 + 1)𝑑𝑑𝑥𝑥 

      v]   ∫  (5𝑥𝑥 + 2)2𝑑𝑑𝑥𝑥      vi]    ∫  (𝑥𝑥 − 1)3𝑑𝑑𝑥𝑥, 

     vii]   ∫ 1
(3𝑥𝑥−5)4

𝑑𝑑𝑥𝑥        viii]  ∫ �𝑥𝑥 + 1
𝑥𝑥
�
2
𝑑𝑑𝑥𝑥  

  ix]    ∫ 2𝑥𝑥+1
4𝑥𝑥2+4𝑥𝑥+3

 𝑑𝑑𝑥𝑥         x]   ∫ 2𝑥𝑥+1
(4𝑥𝑥2+4𝑥𝑥+3)2

 𝑑𝑑𝑥𝑥 

  xi]   ∫𝑥𝑥4(7x − 1) 𝑑𝑑𝑥𝑥    xii]  ∫(𝑐𝑐3𝑥𝑥 − 4𝑐𝑐𝑥𝑥5𝑥𝑥 − 𝑐𝑐−𝑥𝑥 + 7)𝑑𝑑𝑥𝑥 

  xiii]  ∫ 6𝑥𝑥+𝑥𝑥3

𝑥𝑥4
  𝑑𝑑𝑥𝑥             xiv]  ∫ 5𝑥𝑥2

(𝑥𝑥3−7)2
  𝑑𝑑𝑥𝑥     
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03) ∫  (2𝑥𝑥2 + 3𝑥𝑥) (8𝑥𝑥 + 6) 𝑑𝑑𝑥𝑥2
1  vd;gjd; ngWkhdj;ijf; fhz;f. 

04) 𝑢𝑢 = (𝑥𝑥 − 2)   vd gpujpapLtjd; %yk; gpd;tUk;      

njhifaPl;ilf; fhz;f.  

    ∫(𝑥𝑥 + 3)√𝑥𝑥 − 2 𝑑𝑑𝑥𝑥  
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mj;jpahak; - 06 

jhaq;fs; 

nghUslf;fk;       gf;fk; 

6.1 mwpKfk;……………………………………………….88 

6.2 jhar; nra;iffs;…………………………………….92 

6.3 epiy khw;Wj; jhak;…………………………………..95 

6.4 Neu; khw;Wj; jhak;…………………………………….95 

6.5 jhaq;fspd; gpuNahfq;fs;…………………………...97 

 

mj;jpahak; gw;wpa RUf;fkhd tpgupg;G 

epiuahfTk;> epuyhfTk; mLf;fg;gLk; %yfq;fspd; fl;likg;G 

jhak; vd tiuaWf;fg;gLfpd;wJ. ,q;F %yfk; vd;gJ vz; 

ngWkhdkhfNth my;yJ njupahf;fzpaq;fshfNth my;yJ 

NtW FwpaPLfshfNth mikayhk;. fzpjj;jpy; jhak; gw;wpa 

fw;ifahdJ khztu;fspd; vz;fs; gw;wpa Nju;r;rpia tpUj;jp 

nra;tJld; md;whl tho;tpy; vz;fSld; njhlu;Gila fzpjr; 

nra;iffis ,yFthf;fpf; nfhs;tjw;Fk; cjTfpd;wJ. 

cjhuzkhf: ,U khwpfs; kw;Wk; %d;W khwpfs; mjw;Fk; 

Nkw;gl;l vz;zpf;ifAila khwpfisf; nfhz;l xUq;fik 

rkd;ghLfis ,yFthfj; jPu;g;gjw;Fk; jhak; gw;wpa fw;if 

,d;wpaikahj xU mj;jpahakhf fhzg;gLfpd;wJ. 

,t;tj;jpahhj;jpy; jhaq;fSldhd  ml;ru fzpj nra;iffs; 

kw;Wk; jhaj;jpd; tiffs; mitfSld; rk;ge;jg;gl;l 

fzpj;jy;fs; Nghd;wd tpgupf;fg;gl;Ls;sJ. 

mj;jpahaj;jpd; Nehf;fk; 

jhaq;fSldhd mbg;gil fzpj nra;iffis tpsf;Fjy;. 
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vjpu;ghu;f;iff; fw;wy; ngWNgWfs;  

,g;ghlnewpapd; Kbtpy; khztu;fs; jhaq;fis tifg;gLj;jp 

gFg;gha;T nra;Jnfhs;tu;. 

jhaq;fSldhd fzpjg;gpurpdq;fisj; jPu;j;J xUq;fik 

rkd;ghLfspd; jPu;Tfis Muha;tu;. 

jhaq;fs; (Matrix) 
vz;fspd; $l;lj;jpd; nrt;tf tbtpyhd Nfhyk; jhak; vd 

miof;fg;gLk;. mjhtJ jhaj;jpy; vz;fs; epiufshfTk; 

epuy;fshfTk; mLf;fg;gl;bUf;Fk;. jhaq;fs; nghJthf 

Mq;fpy  𝑐𝑐𝑡𝑡𝑐𝑐𝑠𝑠𝑡𝑡𝑡𝑡𝑙𝑙 vOj;Jf;fshy; ngauplg;gLk;.      

cjhuzk; : 

𝐴𝐴 = � 4 0 −7
−3 2 −2 �  

 

𝐵𝐵 = � 
   3 −9
−5   6
  1   0

 �  

 

𝐶𝐶 = � 5 −7
−4 1  �  

   

jhaj;jpy; fhzg;gLk; xt;nthU vz; ngWkhdKk; %yfk; vd 

miof;fg;gLk;. 

 

jhak; xd;wpd; epiufspd; vz;zpf;if  𝑙𝑙 MfTk;> epuy;ffspd; 

vz;zpf;if  𝑠𝑠 MfTk; fhzg;gLk; NghJ jhaj;jpd; tupir 

my;yJ gUkd; vd;gJ  𝑙𝑙 × 𝑠𝑠 vdj; jug;gLk;. 
 

 

epiufspd; vz;zpf;if= 2 

epuy;fspd; vz;zpf;if= 3 

 
epiufspd; vz;zpf;if= 3 

epuy;fspd; vz;zpf;if= 2 

 

epiufspd; vz;zpf;if= 2 

epuy;fspd; vz;zpf;if= 2 
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𝐴𝐴 = � 4 0 −7
−3 2 −2 �  

 

𝐵𝐵 = � 
   3 −9
−5   6
  1   0

 �  

 

𝐶𝐶 = � 5 −7
−4 1  �  

 

jhaq;fspd; gpujhd tiffs; 

01) epiuj; jhak; 

   xU epiuapy; khj;jpuk; vz;fisf; nfhz;Ls;s jhak; 

epiuj; jhak; vdg;gLk;.  

   cjhuzk; : 

   𝐴𝐴 = [ 5 4 3 ]1×3   𝐵𝐵 = [ −4  0 −2 1 ] 1×4 

02) epuy; jhak;  

 xU epuypy; khj;jpuk; vz;fisf; nfhz;Ls;s jhak; epuy;    

jhak; vdg;gLk;. 

   cjhuzk; : 

𝑃𝑃 = � −9
8  �

 2×1
      𝑄𝑄 = �  

3
5
0
−4

  �

 4×1

  

03) G+r;rpaj; jhak; 

jhak; xd;wpy; cs;s midj;J %yfq;fSk; G+r;rpakhf 

fhzg;gLkhapd; mJ G+r;rpaj; jhak; vdg;gLk;. 

 

jhak; 𝐴𝐴 apd; tupir = 2 × 3 

jhak; 𝐵𝐵 apd; tupir = 3 × 2 

jhak; 𝐶𝐶 apd; tupir = 2 × 2 
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cjhuzk; : 

𝐴𝐴 = � 0 0
0 0 �

 2×2
   𝐵𝐵 = � 0 0 0

0 0 0 �
 2×3

 

 

04) rk jhaq;fs; 

    ,U jhaq;fspy; cs;s xj;j %yfq;fs; ahTk; rkdhff;     

fhzg;gLkhapd; mitfs; rkjhaq;fs; vdg;gLk;. 

𝐴𝐴 = � 
2 −3
6 0
−1 5

 �
 3×2

     𝐵𝐵 = � 
2 −3
6 0
−1 5

 �
 3×2

 

   MfNt 𝐴𝐴 = 𝐵𝐵 MFk; 

05) rJuj; jhak; (square matrix) 
 

xU jhak; rk vz;zpf;ifahd epiufisAk;  epuy;fisAk;   

nfhz;bUg;gpd; mJ rJuj; jhak; vd miof;fg;gLk; 

 

   𝑃𝑃 = � 8 0
4 −6 �

 2×2
    𝑄𝑄 = � 

2 5 −7
1 0 8
9 −4 5

 �
 3×3

 

                                                          
Fwpg;G : rJuj;jhak; xd;wpd; Kjd;ik %iytpl;lk; my;yJ 

gpujhd %iytpl;lk; gpd;tUkhW fhzg;gLk;. 

 

    𝑃𝑃 = � 8 0
4 −6 �

 2×2
        𝑄𝑄 = � 

2 5 −7
1 0 8
9 −4 5

 �
 3×3

 

 

 

 

rJuj;jhakhdJ gpd;tUk; tiffisf; nfhz;bUf;Fk;. 

 

Kjd;ik %iy tpl;lk; 
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1) %iytpl;lj; jhak; (Diagonal Matrix)  

xU rJu jhaj;jpy; gpujhd %iy tpl;lk; topNaahd 

%yfq;fs; jtpu;e;j Vida %yfq;fs; G+r;rpakhf 

fhzg;gLkhapd; mJ %iy tpl;lj;jhak; vd miof;fg;gLk;. 

 

𝐴𝐴 = � 2 0
0 −5 �

 2×2
      𝐵𝐵 = � 

7 0 0
0 −6 0
0 0 4

 �
 3×3

 

2) vz;zpj; jhak; ( Scaler Matrix)  

gpujhd %iyapl;lk; topNAAs;s %iyapl;lq;fs; ahTk; 

rkdhf ,Ug;gNjhL Vida %yfq;fs; ahTk; G+r;rpakhf 

,Ug;gpd; mj;jhak; vz;zpj; jhak; vdg;gLk;.  

 

𝐴𝐴 = � 2 0
0 2 �

 2×2
      𝐵𝐵 = � 

−6 0 0
0 −6 0
0 0 −6

 �
 3×3

 

 

3) myFj; jhak; (Identity Matrix) 
rJuj; jhankhd;wpy; gpujhd %iy tpl;lk; topNaahd 

%yfq;fs; ahTk; 1 Mf ,Ug;gNjhL Vida %yfq;fs; 

ahTk; G+r;rpakhf ,Ug;gpd; mj;jhak; myFj; jhak; 

vdg;gLk;. 

myFj; jhaq;fs; 𝐼𝐼 vDk; vOj;jhy; ngauplg;gLk;. 

   

𝐼𝐼 = � 1 0
0 1 �

 2×2
      𝐼𝐼 = � 

1 0 0
0 1 0
0 0 1

 �
 3×3

 

4) rkr;rPu;j; jhak; (Identity Matrix) 
 

  rJuj; jhankhd;wpy; gpujhd %iy tpl;lk; topNa Vida   

%yfq;fs; ahTk; rkr;rP;u;j;jd;ik nfhz;ljhf 

fhzg;gLkhapd;;; mj;jhak; myFj; jhak; vdg;gLk;. 
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  cjuhzk; : 

  𝐴𝐴 = � 
5 0 −4
0 7 6
−4 6 3 

�
 3×3

   𝐵𝐵 = � 
5 −5 1
−5 7 −2
1 −2 3 

�
 3×3

 

 
 

jhaq;fspd; nra;iffs; 
 
01) jhak; xd;iw vz;zpahy; ngUf;fy; 

jhak; xd;wpid Xu; vz;zpahy; ngUf;Fk; NghJ jhaj;jpYs;s 

xt;nthU %yfKk; jdpj;jdpahf ngUf;fj;Jf;Fs;shFk;. 

cjhuzk; : 

    𝐴𝐴 = � 4 0 −2
3 2 1  �

 2×3
  vdpd;> 

 

 5𝐴𝐴 = � 20 0 −10
15 10 5  �

 2×3
 MFk;.  

 

 

02) jhaq;fspd; $l;ly;>  fopj;jy; 

,uz;L jhaq;fspd; tupirfs; rkkhf fhzg;gbd; khj;jpuNk 

mj;jhaq;fspy; $l;ly;>  fopj;jy; nra;iffspw;Fl;gLj;j KbAk;. 

,e; epge;jid jpUg;jp nra;ag;gLkhdhy; $l;ly;> fopj;jypd; 

NghJ ,U jhaq;fspdJk; xj;j %yfq;fSld; $l;ly;> fopj;jy; 

Nkw;nfhs;sg;gLk;.  

cjhuzk; : 

 

𝐴𝐴 = � 
5 3
0 −2
−1 4

 �
 3×2

    𝐵𝐵 = � 
−1 5
4 −3
2 0

 �
 3×2

  vdpd; 
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i]    𝐴𝐴 + 𝐵𝐵 = � 
5 + (−1) 3 + 5

0 + 4 −2 + (−3)
−1 + 2 4 + 0

 �
 3×2

 

 

       = � 
4 8
4 −5
1 4

 �
 3×2

 

 

i]    𝐴𝐴 − 𝐵𝐵 = � 
5 − (−1) 3 − 5

0 − 4 −2 − (−3)
−1 − 2 4 − 0

 �
 3×2

 

 

       = �−
6 −2
4 1
−3 4

 �
 3×2

 

 

03) jhaq;fspd; ngUf;fk;. 

Kjy; jhak; A ,d; epuy;fspd; vz;zpf;ifAk; ,uz;lhtJ 

jhak; B ,d; epiufspd; vz;zpf;ifAk; rkkhf cs;s 

NghJ khj;jpuNk ,j; jhaq;fspd; ngUf;fk; AB vd 
tiuaWf;fg;gLfpd;wJ. 

 

,q;F jhak; A apy; cs;s xt;nthU epiuapd; 

%yfq;fisAk;; jhak; B ,d; xt;nthU epuy;fspd; 

%yfq;fisAk; KiwNa ngUf;fp mtw;iw $l;b ngw;w 

ngWkhdkhf jhak; AB apd; xt;nthU %yfkhf mikAk;. 

 

cjhuzk; 01 

𝐴𝐴 = � 3 0 4
−1 1 5 �

 2×3
 𝐵𝐵 = � 

1 2
−3 7
6 8

 �
 3×2
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𝐴𝐴𝐵𝐵 = � 
{  (3 × 1) + (0 × −3) + (4 × 6) } {  (3 × 2) + (0 × 7) + (4 × 8) }
{(−1 × 1) + (1 × −3) + (5 × 6)} {(−1 × 2) + (1 × 7) + (5 × 8)} �

 2×2

  

𝐴𝐴𝐵𝐵 = � 27 38
26 45 �

 2×2
  

 

 

cjhuzk; 01 

𝑃𝑃 = �

  1   2     3
  4   5    6
  7   8    9

    10 11 12 

�

 4×3

 𝑄𝑄 = � 
−1 −2
−3 −4
−5 −6

 �
 3×2

  

 

𝑃𝑃𝑄𝑄 =

⎣
⎢
⎢
⎢
⎡ {(−1) + (−6) + (−15)} {(−2) + (−8) + (−18)}

{(−4) + (−15) + (−30)} {(−8) + (−20) + (−36)}
{(−7) + (−24) + (−45)} {(−14) + (−32) + (−54)}

{(−10) + (−33) + (−60)} {(−20) + (−44) + (−72)}⎦
⎥
⎥
⎥
⎤

 4×2

  

 

𝑃𝑃𝑄𝑄 = �

−22 −28
−49 −64
−76 −100
−103 −136

�

 4×2

  

 

 

Fwpg;G : jhak;  𝐴𝐴 apd; tupir 𝑙𝑙 × 𝑟𝑟 MfTk;> jhak;  𝑩𝑩 

apd; tupir 𝑟𝑟 × 𝑠𝑠 MfTk; fhzg;gbd; jhak;  𝐴𝐴𝐵𝐵 apd;         

tupir 𝑙𝑙 × 𝑠𝑠 Mf fhzg;gLk;. 

 

 

epiykhw;Wj; jhak; (Transpose Matrix) 

 xU jhaj;jpd; epiufis epuy;fshfTk;> epuy;fis 

epiufshfTk; khw;wp ngwg;gLk; Gjpa jhak; mt;thuk;g 

jhaj;jpd; epiykhw;Wj; jhak; vd miof;fg;gLk;. 
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jhak; A  apd; epiy khw;Wj; jhak; 𝐴𝐴𝑇𝑇 vd Fwpf;fg;gLk;. 
 

cjhuzk; : 01 

𝐴𝐴 = � 1 2 3
4 5 6 �

 2×3
  vdpd;> 𝐴𝐴𝑇𝑇 = � 

1 4
2 5
3 6

 �
 3×2

 

 

 

cjhuzk; : 02 

𝑃𝑃 = � 
1 −2 3
4 0 5
−6 1 −3 

�
 3×3

  vdpd;> 𝐴𝐴𝑇𝑇 = � 
1 4 −6
−2 0 1
3 5 −3 

�
 3×3

 

   

 

Neu;khw;Wj; jhak; (Inverse Matrix) 

A vd;gJ xU rJuj; jhakhf ,Uf;Fk; NghJ  A ,d; 

Neu;khw;Wj; jhakhdJ 𝐴𝐴−1 vd Fwpf;fg;gLk;.  

,q;F 𝐴𝐴. B = B𝐴𝐴 = 𝐼𝐼 MFkhW jhak; 𝐵𝐵 tiuaWf;fg;gLkhapd; 

jhak; 𝐵𝐵 vd;gJ jhak; 𝐴𝐴 apd; Neu;khw;Wj; jhak; vdg;gLk;.  

mjhtJ 𝐵𝐵 = 𝐴𝐴−1 MFk;. 

,q;F 𝐴𝐴. B = B𝐴𝐴 = 𝐼𝐼 Mifahy; 

  𝐴𝐴.𝐴𝐴−1 = 𝐴𝐴−1.𝐴𝐴 = 𝐼𝐼 vd tuaWf;fg;gLfpwJ.  

 

𝐴𝐴 = � 𝑡𝑡 𝑏𝑏
𝑐𝑐 𝑑𝑑 �

 2×2
 vd;f 

� 𝑡𝑡 𝑏𝑏
𝑐𝑐 𝑑𝑑 �

 2×2
× � 𝑐𝑐 𝑞𝑞

𝑟𝑟 𝑠𝑠  �
 2×2

=  � 1 0
0 1 �

 2×2
 vdpd; 
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� 𝑐𝑐 𝑞𝑞
𝑟𝑟 𝑠𝑠  � vd;gJ 𝐴𝐴 apd; Neu;khw;Wj; jhakhFk;. 

𝐴𝐴−1 = � 𝑐𝑐 𝑞𝑞
𝑟𝑟 𝑠𝑠  �

 2×2
  

� 𝑡𝑡 𝑏𝑏
𝑐𝑐 𝑑𝑑 �  ×  � 𝑐𝑐 𝑞𝑞

𝑟𝑟 𝑠𝑠  �   = � 1 0
0 1 �  

� 𝑡𝑡𝑐𝑐 + 𝑏𝑏𝑟𝑟 𝑡𝑡𝑞𝑞 + 𝑏𝑏𝑠𝑠
𝑐𝑐𝑐𝑐 + 𝑑𝑑𝑟𝑟 𝑐𝑐𝑞𝑞 + 𝑑𝑑𝑠𝑠 � = � 1 0

0 1 �   

 

 

 

 

 

 

 

 

 

 

 

 

 

gpd;tUk; jhaq;fspd; Neu;khWfisf; fhz;f. 

i]  𝐴𝐴 = � 4 3
1 7 �

 2×2
  

 

gpd;tUk; KbTfis epWtypd;wp gad;gLj;jyhk;. 

     𝑐𝑐 =  𝑑𝑑
𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐

     𝑞𝑞 =  −𝑏𝑏
𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐

 

     𝑟𝑟 =  −𝑐𝑐
𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐

   𝑠𝑠 =  𝑡𝑡
𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐

 

     𝐴𝐴−1 =  � 
𝑑𝑑

𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐
−𝑏𝑏

𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐
−𝑐𝑐

𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐
𝑡𝑡

𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐

 �  

     𝐴𝐴−1 = 1
𝑡𝑡𝑑𝑑−𝑏𝑏𝑐𝑐

  � 𝑑𝑑 −𝑏𝑏
−𝑐𝑐 𝑡𝑡  �  

,q;F (𝑡𝑡𝑑𝑑 − 𝑏𝑏𝑐𝑐) vd;gJ jhak;  𝐴𝐴 apd; JzpNfhit vd 

miof;fg;gLk;. NkNy cs;s jhak; 𝐴𝐴 apw;F Neu;khW 

ngwg;gLtjw;F (𝑡𝑡𝑑𝑑 − 𝑏𝑏𝑐𝑐) ≠ 0 Mf ,Uj;jy; Ntz;Lk;.  
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  𝐴𝐴−1 = 1
(4×7)−(3×1)

 � 7 −3
−1 4  �

 2×2
  

  𝐴𝐴−1 = 1
25
� 7 −3
−1 4  �

 2×2
  

  𝐴𝐴−1 = � 
7
25

− 3
25

− 1
25

4
25

 �

 2×2

  

ii]  𝐴𝐴 = � −1 2
−4 3 �

 2×2
  

  𝐴𝐴−1 = 1
(−1×3)−(2×−4)

 � 3 −2
4 −1 �

 2×2
  

  𝐴𝐴−1 = 1
5

  � 3 −2
4 −1 �

 2×2
  

   𝐴𝐴−1 = � 
3
5

− 2
5

4
5

− 1
5

 �

 2×2

  

 

jhaj;jpd; gpuNahfk; 

,U khwpfSldhd rkd;ghLfisj; jPu;j;jy; 

𝑡𝑡1𝑥𝑥 + 𝑏𝑏1𝑦𝑦 = 𝑐𝑐1 , 𝑡𝑡2𝑥𝑥 + 𝑏𝑏2𝑦𝑦 = 𝑐𝑐2  Mfpa rkd;ghLfisf; fUJf. 

 � 𝑡𝑡1 𝑏𝑏1
𝑡𝑡2 𝑏𝑏2

 � � 
𝑥𝑥
𝑦𝑦 � =  � 

𝑐𝑐1
𝑐𝑐2 � 

𝐴𝐴 = � 𝑡𝑡1 𝑏𝑏1
𝑡𝑡2 𝑏𝑏2

 �       𝐵𝐵 =  � 
𝑐𝑐1
𝑐𝑐2 � vd;f 

𝐴𝐴 ×  � 
𝑥𝑥
𝑦𝑦 � =  𝐵𝐵  
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𝐴𝐴 × 𝐴𝐴−1  ×  � 
𝑥𝑥
𝑦𝑦 � =  𝐵𝐵 × 𝐴𝐴−1    ⟹      {𝐴𝐴 × 𝐴𝐴−1 = 𝐼𝐼 }  

 𝐼𝐼 ×  � 
𝑥𝑥
𝑦𝑦 �   =  𝐵𝐵 × 𝐴𝐴−1         ⟹ myFj; jhaj;jpd; gUkd; 1MFk;

 MfNt  � 
𝑥𝑥
𝑦𝑦 �   =  𝐵𝐵 × 𝐴𝐴−1  

        � 
𝑥𝑥
𝑦𝑦 �   =  𝐴𝐴−1 × � 

𝑐𝑐1
𝑐𝑐2 �  

             � 
𝑥𝑥
𝑦𝑦 �   = 1

𝑡𝑡1𝑏𝑏2− 𝑡𝑡2𝑏𝑏1
 � 𝑏𝑏2 −𝑏𝑏1
−𝑡𝑡2 𝑡𝑡1

 � × � 
𝑐𝑐1
𝑐𝑐2 �  

cjhuzk; : 

jhaj;jpd; cgNahfj;ij gad;gLj;jp gpd;tUk; xUq;fik 

rkd;ghLfis jPu;f;f 

 2𝑥𝑥 + 𝑦𝑦 = 4 

 𝑥𝑥 − 𝑦𝑦 = 5 
jPu;T  

2𝑥𝑥 + 𝑦𝑦 = 4                                                         

𝑥𝑥 − 𝑦𝑦 = 5 vd;w xUq;fik rkd;ghLfis gpd;tUkhW jha 

tbtpy; vOjyhk;.   

� 2 1
1 −1 �  � 

𝑥𝑥
𝑦𝑦 � =  � 45 �  

 𝐴𝐴 = � 2 1
1 −1 � vd;f> MfNt 𝐴𝐴−1 = 1

−2−1
� −1 −1
−1 2  �         

                                 = � 
1
3

1
3

1
3

− 2
3

 �  

𝐴𝐴 ×  � 
𝑥𝑥
𝑦𝑦 � =  � 45 �  

 � 
𝑥𝑥
𝑦𝑦 � = 𝐴𝐴−1  � 45 �  



 Center for External Degrees and Professional Learning 

� 
𝑥𝑥
𝑦𝑦 � = � 

1
3

1
3

1
3

− 2
3

 �  � 45 �  

   = � 
1
3

× 4 + 1
3

× 5
1
3

× 4 + −2
3

× 5
 �   

   = � 
9
3

− 6
3

 � 

   = � 3
−2 �   

MfNt 𝑥𝑥 = 3,    𝑦𝑦 = −2 vd;gd rkd;ghl;bd; jPu;thFk; 

 

RUf;fk; 
 

 jhaj;jpd; %yfq;fs; nrt;tf tbtpy; 

mLf;fg;glbUf;Fk;. 

 

 jhak; xd;wpd; epiufspd; vz;zpf;if  𝑙𝑙  MfTk;> 

epuy;ffspd; vz;zpf;if  𝑠𝑠 fhzg;gLk;NghJ jhaj;jpd; 

tupir my;yJ gUkd; vd;gJ  𝑙𝑙 × 𝑠𝑠 vdj; jug;gLk;. 
 

 tupir rkdhf cs;s jhaq;fSf;F kl;Lk; $l;ly;> 

fopj;jy; nra;iffis Nkw;nfhs;s KbAk;. 

 

 jhaj;jpidg; gad;gLj;jp xUq;fik rkd;ghLfisj; 

jPu;f;f KbAk;. 
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gapw;rp 

(01)    𝐴𝐴 = � 5 0 −4
4 −3 6  �

 2×3
   𝐵𝐵 = � −2 −3 0

4 1 8 �
 2×3

  

   i]  2𝐴𝐴 

   ii]  2B 

   iii]  A + B  

   iv]  A − B  

      v]  2A + B 

   vi]  A − 2B vd;gtw;iwf; fhz;f 

(01)    𝐴𝐴 = � 3 0 −4
4 −1 2  �

 2×3
 𝐵𝐵 = � 

2 2
9 0
1 −3

 �
 3×2

 

   i]  𝐴𝐴𝐵𝐵 

   iI]  𝐴𝐴−1  

   iii]  𝐴𝐴−1.𝐵𝐵  

   iv]  𝐴𝐴𝑇𝑇 vd;htw;iwf; fhz;f 

(03) 4𝑥𝑥 + 5𝑦𝑦 = 5 , 3𝑥𝑥 − 4𝑦𝑦 = 3 Mfpa rkd;ghLfis jhaj;jpd; 

cjtpAld; jPu;f;f. 
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