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 Padasalai's NEWS - Group  

https://t.me/joinchat/NIfCqVRBNj9hhV4wu6_NqA 

 

 Padasalai's Channel - Group 

https://t.me/padasalaichannel 

 

 Lesson Plan - Group 
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 12th Standard - Group 

https://t.me/Padasalai_12th 

 

 11th Standard - Group 

https://t.me/Padasalai_11th 

 

 10th Standard - Group 

https://t.me/Padasalai_10th 

 

 9th Standard - Group 

https://t.me/Padasalai_9th 

 

 6th to 8th Standard - Group 

https://t.me/Padasalai_6to8 

 

 1st to 5th Standard - Group 

https://t.me/Padasalai_1to5 

 

 TET - Group 

https://t.me/Padasalai_TET 

 

 PGTRB - Group 

https://t.me/Padasalai_PGTRB 

 

 TNPSC - Group 

https://t.me/Padasalai_TNPSC 

https://t.me/joinchat/NIfCqVRBNj9hhV4wu6_NqA
https://t.me/padasalaichannel
https://t.me/joinchat/NIfCqVWwo5iL-21gpzrXLw
https://t.me/Padasalai_12th
https://t.me/Padasalai_11th
https://t.me/Padasalai_10th
https://t.me/Padasalai_9th
https://t.me/Padasalai_6to8
https://t.me/Padasalai_1to5
https://t.me/Padasalai_TET
https://t.me/Padasalai_PGTRB
https://t.me/Padasalai_TNPSC


Padasalai

 

 
 

 

ப ொது கணிதம் விடைத் பதொகு ்பு 

கணிதம் கற்றல் ககயேடு யமனிகல-II ஆண்டு(தமிழ் வழி) 

முதன்டம கல்வி அலுவலர ்(திருவள்ளூர ்மொவை்ைம்) அவரக்ள் வழிகொைட்ுதலின் கீழ் 

தயொரிக்க ் ை்ைது. 

பெறியொளுடக:   திருமதி.R.THIRUVALARSELVI 

     முதன்கம கல்வி அலுவலர்     

     திருவள்ளூர ்மாவட்டம். 

 

ஒருங்கிகணப்பாளரக்ள்: திரு. B. RAVI 

     DEO (I/C) 

     பபான்யனரி கல்வி மாவட்டம் 

     & 

     திரு. P.THIRUMALAI 

     DI 

     பபான்யனரி கல்வி மாவட்டம்  

             ஆசிரிேர ்குழு: 
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Pg: 1 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

1. 1. 1. 1. mmmmzpfzpfzpfzpfs;s;s;s;    kw;Wk; kw;Wk; kw;Wk; kw;Wk; 
mzpf;Nfhitfspd; gad;ghLfs;mzpf;Nfhitfspd; gad;ghLfs;mzpf;Nfhitfspd; gad;ghLfs;mzpf;Nfhitfspd; gad;ghLfs;    

I. ,uz;L kjpg;ngz; ,uz;L kjpg;ngz; ,uz;L kjpg;ngz; ,uz;L kjpg;ngz;     

1.If adj A =  �−� � �� � �� � �� , vdpy;vdpy;vdpy;vdpy; A-1  

If; fhz;f:If; fhz;f:If; fhz;f:If; fhz;f: 

jPHT:jPHT:jPHT:jPHT:  

Adj(A) = �−1 2 21 1 22 2 1� 
A-1  = ±

�	|��(�)| adj(A) 

Therefore |adj A| =�−1 2 21 1 22 2 1� 
                         =  -1[1-4] -2[1-4]+2[2-2] 

=  -1[-3] -2[-3] +2[0] 

= 3+6  = 9 

A-1 =   ± 
�� �−1 2 21 1 22 2 1� 

 =   ± 
�� �−1 2 21 1 22 2 1� 

2. If A=� � −�−� � �, vdpy;vdpy;vdpy;vdpy;                

A(adjA) = (adj A)A  =|A| I 2 

jPHT:jPHT:jPHT:jPHT:  

A= � 8 −4−5 3 �  ;  adj A = �3 45 8�  
=|A| = 24-20 =4 ≠ 0 

A(adj A) = � 8 −4−5 3 �  �3 45 8� 
 =� 24 − 20 32 − 32−15 + 15 −20 + 24� 

 = �4 00 4� 
|A|I2 = 4  �1 00 1� 
           A(adj A) =  (adj A) A = |A| I2 ؞
vd;gJ rup.vd;gJ rup.vd;gJ rup.vd;gJ rup. 

3. gpd;tUk; mzpf;F VWgb gpd;tUk; mzpf;F VWgb gpd;tUk; mzpf;F VWgb gpd;tUk; mzpf;F VWgb 
tbtj;ij gad;gLj;jp mzpj;tbtj;ij gad;gLj;jp mzpj;tbtj;ij gad;gLj;jp mzpj;tbtj;ij gad;gLj;jp mzpj;jjjjuk; uk; uk; uk; 
fhz;f.fhz;f.fhz;f.fhz;f.    

� 3 −8 5 22 −5 1 4−1 2 3 −2� 
jPHT:jPHT:jPHT:jPHT:  

A = � 3 −8 5 22 −5 1 4−1 2 3 −2� 
~ �−1 2 3 −22 −5 1 43 −8 5 2 � "� < −> "� 

~ �−1 2 3 −22 5 1 43 −8 5 2 � "�−> (_"�) 

~ �1 −2 −3 20 −1 7 00 −2 −14 −4� 
~ �1 −2 −3 20 −1 7 00 0 0 −4� "� → "�-2"( 

:: P(A) = 3 

4. gpd;tUk; Neupar; rkd;ghl;Lj; gpd;tUk; Neupar; rkd;ghl;Lj; gpd;tUk; Neupar; rkd;ghl;Lj; gpd;tUk; Neupar; rkd;ghl;Lj; 
njhFg;ig NeHkhW mzp fhzy; njhFg;ig NeHkhW mzp fhzy; njhFg;ig NeHkhW mzp fhzy; njhFg;ig NeHkhW mzp fhzy; 
Kiwapy;  jPHf;fKiwapy;  jPHf;fKiwapy;  jPHf;fKiwapy;  jPHf;f 2x+5y = -2, x+2y = -3. 

jPHT:jPHT:jPHT:jPHT:  

2x+5y = -2, x+2y = -3 

�2 51 2� �)*� =�−2−3� 
A ×  = B 

"( → "(-2"� 

"� → "�-3"� 
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Pg: 2 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

× = ,-� B , =  �2 51 2� 
Adj A =� 2 −5−1 2 � |,| = 4 – 5 = -1 ,-� = 

�|�| adj(A) 

= 
�-� � 2 −5−1 2 � =�−2 51 −2� 

X = ,-�B 

= �−2 51 −2� �−2−3� 
= � 4 −15−2 6 � 
�)*�= �−114 � 
 

5. gpd;tUk; Neupar; rkd;ghl;bd; gpd;tUk; Neupar; rkd;ghl;bd; gpd;tUk; Neupar; rkd;ghl;bd; gpd;tUk; Neupar; rkd;ghl;bd; 
njhFg;ig fpuhkupd; tpjpgb jPu;f;fnjhFg;ig fpuhkupd; tpjpgb jPu;f;fnjhFg;ig fpuhkupd; tpjpgb jPu;f;fnjhFg;ig fpuhkupd; tpjpgb jPu;f;f  

�0 + �1 = ��, �0 +  �1 = ��. 
jPHT:jPHT:jPHT:jPHT:  

�4 + 2* = 12, (4 +  3* = 13. 
Let a = 

�4 , 3a + 2y = 12 

       2a + 3y = 13 

5 = 63 22 36 = 9 – 4 = 5 ≠ 0 

Δa = 612 213 36 = 36 – 26 = 10 

Δy = 63 122 136= 39 – 24 = 15 

    a = 
89:  = 

�;<  = 2 

    x = 
�� = 

�( 

    y = 
8=:  = 

�<<  = 3 

؞   (x,y) = (
�( , 3) 

II. %d;W kjpg;ngz; tpdhf;fs;:%d;W kjpg;ngz; tpdhf;fs;:%d;W kjpg;ngz; tpdhf;fs;:%d;W kjpg;ngz; tpdhf;fs;:  

1. adj (A) = � > > −>−� �� >�� � > � vdpy; vdpy; vdpy; vdpy; A    ----

If; fhz;f.If; fhz;f.If; fhz;f.If; fhz;f. 

jPHT:jPHT:jPHT:jPHT:  

adj (A) = � 7 7 −7−1 11 711 5 7 � 
|adj (A)| = � 7 7 −7−1 11 711 5 7 � 

 =  7(77 -35) -7 (-7 -77) -7(-5 -121) 

= 7 (42) -7 (-84) -7(-126) 

= 294 + 588 + 882 = 1764 

A = ±
�	|��(�)| adj (adj (A)) 

= ± �√�EFG 

H+(77 − 35) −7 (−7 − 77) (−5 − 121)−(49 + 35) +(49 + 77) −(35 − 77)+(49 + 77) −(49 − 7) +(77 + 7) H  ^ 

T 

= ± �√G( � 42 84 −126−84 126 42126 −42 84 � ^ T 

A = ± �1 −2 32 3 −13 1 2 � 

2. A =  
�J �−� � �−� � >� −� ��  vdpy; vdpy; vdpy; vdpy; K-� = 

KL vd epWTf.vd epWTf.vd epWTf.vd epWTf. 

jPHT:jPHT:jPHT:jPHT:  

A = 
�� �−8 1 4−4 4 71 −8 4� 

            ,M = 
�� �−8 1 41 4 −84 7 4 � 
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Pg: 3 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

,,-� =
�� �−8 1 4−4 4 71 −8 4� �� �−8 4 11 4 −84 7 4 � 

= 

�N� � 64 + 1 + 16 −32 + 4 + 28 −8 − 8 + 16−32 + 4 + 28 16 + 16 + 49 4 − 32 + 28−8 − 8 + 16 4 − 32 + 28 1 + 64 + 16� 
=

�N� �81 0 00 81 00 0 81� 

=�1 0 00 1 00 0 1� = I 

   A,M=I        ,jpypUe;J,jpypUe;J,jpypUe;J,jpypUe;J 

:: ,-�=,M 

3). A = � O �−� P� vd;w G+r;rpa kw;wf; vd;w G+r;rpa kw;wf; vd;w G+r;rpa kw;wf; vd;w G+r;rpa kw;wf; 

Nfhit mzpf;F fh];Nfhit mzpf;F fh];Nfhit mzpf;F fh];Nfhit mzpf;F fh];----N[hHld; N[hHld; N[hHld; N[hHld; 
ePf;fy; Kiw %yk; NeHkhW fhz;f ePf;fy; Kiw %yk; NeHkhW fhz;f ePf;fy; Kiw %yk; NeHkhW fhz;f ePf;fy; Kiw %yk; NeHkhW fhz;f  

jPHT:jPHT:jPHT:jPHT:  

A=   � 0 5−1 6� 
[

�QR] =� 0 5−1 6      1 0      0 1� 
"� < −> "( ~ �−1 60 5      1 0      0 1� 
"�−> −"� ~ �1 −60 5       0 0 − 1      1 0 � 
"(−> SR<  ~ T1 −60 1       0 −1      1/5 0 V 
"�−> "� + 6"( ~ W1 00 1      6/5 −1      1/5 0 X 

,-� = YF< −1�< 0 Z 

= 
�< �6 −11 0 � 

III. Ie;J kjpg;ngz; tpdhf;fs;.Ie;J kjpg;ngz; tpdhf;fs;.Ie;J kjpg;ngz; tpdhf;fs;.Ie;J kjpg;ngz; tpdhf;fs;. 

1. 
�0 − �1 −  �[ − � = O, �0 + �1 +  �[ − � =O,    

�0 − �1 −  �[ + � = O, fpuhkH tpjpia fpuhkH tpjpia fpuhkH tpjpia fpuhkH tpjpia 

gad;gLj;jp jPHf;f.gad;gLj;jp jPHf;f.gad;gLj;jp jPHf;f.gad;gLj;jp jPHf;f.  

jPHT:jPHT:jPHT:jPHT:  

Let 
�4 = \, �] = ^, �_ = `   

3a-4b-2c = 1 

a+2b+c = 2 

2a-5b-4c = -1 

        Δ  = �3 −4 −21 2 12 −5 −4�   
= 3[-8+5] +4[-4-2] -2[-5-4] 

= 3[-3] +4[-6] -2[-9] 

= -9-24+18 

= -15 ≠ 0 

Δa  = � 1 −4 −22 2 1−1 −5 −4�   
= 1[-8+5] +[-8+1] -2[-10+2] 

= -3-28+16 

= -15 

Δb      = �3 1 −21 2 12 −1 −4� 
= 3[-8+1] -1[-4-2] -2[-1-4] 

= -21+6+10 

= -5 

Δc      = �3 −4 11 2 22 −5 −1� 
= 3[-2+10] +4[-1-4] +1[-5-4] 

= 24-20-9 
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Pg: 4 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

= -5 

a = 
8a8 =  -�<-�< = 1  

b = 
8b8 =  -<-�< = ��    

c = 
8c8 =  -<-�< = �� 

=> x =1, y = 3, z = 3 

2. gpd;tUk; Neupar; rkd;ghl;Lj; gpd;tUk; Neupar; rkd;ghl;Lj; gpd;tUk; Neupar; rkd;ghl;Lj; gpd;tUk; Neupar; rkd;ghl;Lj; 
njhFg;ig fh];]pad; ePf;fy; Kiwgb njhFg;ig fh];]pad; ePf;fy; Kiwgb njhFg;ig fh];]pad; ePf;fy; Kiwgb njhFg;ig fh];]pad; ePf;fy; Kiwgb 
jPHf;f jPHf;f jPHf;f jPHf;f 4x+3y+6z=25, x+y+7z=13, 
2x+9y+z=1. 

jPHT:jPHT:jPHT:jPHT:  

A = �4 3 61 5 72 9 1� W)*cX = �25131 � 
[A/B] = �4 3 61 5 72 9 1� �25131 � 
R1 → R2  �1 5 7        134 3 6        252 9 1          1� 
R2→ R2 - 4 R1 

R3→ R3 - 2 R1 

�1 5   7                   130 −17 −22         − 270 −1 −13         − 25� 
R2→ R2 – (-1) 

R3→ R3 - (-1) 

�1 5  7          130 17 22         270 1 13         25� 

R3→ 17R3 - R2 

�1 5  7            130 17 22           270 0 199         398� 
X+5y+7z = 13 →  ① 

17y+22z  = 27 → ② 

       199z = 398 → ③ 

            Z = 398/199  = 2 

② => 17y+22(2) = 27 

 17y = 27 -44 
        = -17 
    y = -1 

①=> x=5(-1)+7(2) =13 

 x-5+14 =13 
 x+9 =13 
 x =13-9 
   =4 

Therefore the solution is x=4, =-1, 
z=2. 

3) d, e ----,d; vk;kjpg;gpw;F,d; vk;kjpg;gpw;F,d; vk;kjpg;gpw;F,d; vk;kjpg;gpw;F x+2y+z = 7, 
x+y+ dz= e ,x+3y-5z = 5 vd;w rkd;ghLfs;vd;w rkd;ghLfs;vd;w rkd;ghLfs;vd;w rkd;ghLfs; 
i) ahnjhU jPHTk; ngw;wpUf;Fk; ahnjhU jPHTk; ngw;wpUf;Fk; ahnjhU jPHTk; ngw;wpUf;Fk; ahnjhU jPHTk; ngw;wpUf;Fk; ii) 
vz;zpf;ifaw;w jPHTfisg; ngw;wpUf;Fk; vz;zpf;ifaw;w jPHTfisg; ngw;wpUf;Fk; vz;zpf;ifaw;w jPHTfisg; ngw;wpUf;Fk; vz;zpf;ifaw;w jPHTfisg; ngw;wpUf;Fk; 
vd;gjid Muha;f.vd;gjid Muha;f.vd;gjid Muha;f.vd;gjid Muha;f. 

jPHT:jPHT:jPHT:jPHT:  

          khwpfspd; vz;zpf;if khwpfspd; vz;zpf;if khwpfspd; vz;zpf;if khwpfspd; vz;zpf;if = 3 

 x+2y+z = 7,x+y+ fz= g ,x+3y-5z = 5     

�1 2 11 1 f1 3 −5� W)*cX =�7g5� 
h,/ ij =�1 2 1   1 1 f 1 3 −5    7g 5    � 

R2 →R2-R1  

        R3 →R3-R1 

�1 2 1   1 1 f − 1 1 3 −5     7g − 7 5     �. 
        R3 →R2-R3 
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Pg: 5 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

�1 2 1   1 1 f − 1 1 3 f − 7     
7g − 7g − 9    � 

epiy i) f −7 , g − 9 vdpy;                  
P(A) =P(A/B) =2<3. 

xUq;fikT cilaJ> 
vz;zpf;ifaw;w jPHT. 

epiy ii) f ≠ 7 , g ≠ 9  vdpy;               
P(A) =P(A/B) =3 

xUq;fikT cilaJ> xNu xU jPHT.   

epiy iii) If f = 7 , g ≠ 9  

                     P(A) =2 P(A/B) =3 

                  :. P(A) ≠P(A/B) 

xUq;fikT mw;wJ> jPHT ,y;iy. 

4) k-d; vk;kjpg;GfSk;S gpd;tUk; d; vk;kjpg;GfSk;S gpd;tUk; d; vk;kjpg;GfSk;S gpd;tUk; d; vk;kjpg;GfSk;S gpd;tUk; 
rkd;ghl;Lj; njhFg;Grkd;ghl;Lj; njhFg;Grkd;ghl;Lj; njhFg;Grkd;ghl;Lj; njhFg;G                          
kx-2y+z = 1, x-2ky+z = -2, x-2y+kz=1     
i) ahnjhU jPHTk; ngw;wpuhJ ahnjhU jPHTk; ngw;wpuhJ ahnjhU jPHTk; ngw;wpuhJ ahnjhU jPHTk; ngw;wpuhJ ii) xNu xNu xNu xNu 
xU jPHitg; ngw;wpUf;Fk; xU jPHitg; ngw;wpUf;Fk; xU jPHitg; ngw;wpUf;Fk; xU jPHitg; ngw;wpUf;Fk; iii) 
vz;zpf;ifaw;w jPHTfisg; vz;zpf;ifaw;w jPHTfisg; vz;zpf;ifaw;w jPHTfisg; vz;zpf;ifaw;w jPHTfisg; 
ngw;wpUf;Fk; vd;gij Muha;f.ngw;wpUf;Fk; vd;gij Muha;f.ngw;wpUf;Fk; vd;gij Muha;f.ngw;wpUf;Fk; vd;gij Muha;f. 

        jPHT:jPHT:jPHT:jPHT:    

      khwpfspd; vz;zpf;if = 3 

 

�k −2 11 −2k 11 −2 k� W)*cX =� 1−21 � 
h,/ ij =�k 2 1   1 −2k 1 1 3 k     1−2 1     � 
R1 ↔R3 

�1 2 1   1 −2k 1 k 2 1     1−2 1     � 

R2 →R2-R1  

   
R3→R3kR1

          �1 2 k   0 −2k + 2 1 − k . 0 −2k + 2 1−k(     1−3 1 − k    � 
R3→R3+ R2 

 

�1 2 k   0 −2(1 − k .) 1 − k . 0 0 2 − k−k(    1−3−k − 2    � 
                   2-k-k2 

                          -(k2+k-2) 

               -(k -1)(k+2) 
�1 −2 k   0 2(1 − k .) 1 − k . 0 0 (k − 1)(k + 2)    1−3k + 2    � 
epiy (i) 

k = −2 vdpy; p(A) =2, p(A/B) = 2< 3 ,  

xUq;fikT cilaJ> 
vz;zpf;ifaw;w jPHT. 

epiy (ii) 

k = 1, k ≠ -2, vdpy;  p(A) = 2,      

p(A/B) =3, p(A) ≠ p(A/B) 

xUq;fikT mw;wJ> jPHT ngw;wpwhJ. 

epiy (iii) 

k ≠ -1, k ≠ -2, vdpy; 

p(A) = p(A/B) =3  

xUq;fikT cilaJ> xNu xU jPHT 
ngw;wpUf;Fk;. 

5. d, e ----,d; vk;kjpg;G,d; vk;kjpg;G,d; vk;kjpg;G,d; vk;kjpg;GffffSf;F Sf;F Sf;F Sf;F 
2x+3y+5z = 9, 7x+3y-5z = 8, 
2x+3y3+ d[ = e  vd;w rkd;ghLfspd; vd;w rkd;ghLfspd; vd;w rkd;ghLfspd; vd;w rkd;ghLfspd; 
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Pg: 6 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

njhFg;ghdJ>njhFg;ghdJ>njhFg;ghdJ>njhFg;ghdJ>  (i) ahnjhU jPHTk; ahnjhU jPHTk; ahnjhU jPHTk; ahnjhU jPHTk; 
ngw;wpuhJngw;wpuhJngw;wpuhJngw;wpuhJ (ii) xNu xU jPHit xNu xU jPHit xNu xU jPHit xNu xU jPHit 
ngw;wpUf;Fk;ngw;wpUf;Fk;ngw;wpUf;Fk;ngw;wpUf;Fk; (iii) vz;zpf;ifaw;w vz;zpf;ifaw;w vz;zpf;ifaw;w vz;zpf;ifaw;w 
jPHTfisg; ngw;wpUf;Fk; vd;gjid jPHTfisg; ngw;wpUf;Fk; vd;gjid jPHTfisg; ngw;wpUf;Fk; vd;gjid jPHTfisg; ngw;wpUf;Fk; vd;gjid 
Muha;f.Muha;f.Muha;f.Muha;f. 

jPHT: jPHT: jPHT: jPHT:     

khwpfspd; vz;zpf;if = 3 

�2 3 57 3 −52 3 f � W)*cX = �98g� 
[A/B] =  �2 3 5          97 3 −5       82 3 f            g� 
R2→ 2R2 - 7R1 

R3→ R3 - R1 

�2 3 5                   90 −15 −45          − 470 0 f − 5            g − 9� 

epiy (i) 

f = 5, g ≠ 9 vdpy; p(A) =2, p(A/B) =3, 

p(A)≠p(A,B) 

xUq;fikT mw;wJ> jPHT ,y;iy. 

epiy (ii) 

f ≠ 5, g ≠ 9 vdpy; p(A) = p(A/B) =3 

xUq;fikT cilaJ> xNu xU jPHT  

epiy (iii) 

f = 5, g = 9 vdpy;                              
p(A) = p(A/B) = 2< 3 

xUq;fikT cilaJ> 
vz;zpf;ifaw;w jPHT. 

6. fh];]pad; ePf;fy; Kiwiag; fh];]pad; ePf;fy; Kiwiag; fh];]pad; ePf;fy; Kiwiag; fh];]pad; ePf;fy; Kiwiag; 
gad;gLj;jp gpd;tUk; Ntjpay; gad;gLj;jp gpd;tUk; Ntjpay; gad;gLj;jp gpd;tUk; Ntjpay; gad;gLj;jp gpd;tUk; Ntjpay; 
vjpHtpidr; rkd;ghl;il vjpHtpidr; rkd;ghl;il vjpHtpidr; rkd;ghl;il vjpHtpidr; rkd;ghl;il 
rkepiygLj;Jf.rkepiygLj;Jf.rkepiygLj;Jf.rkepiygLj;Jf. 

C5H8+O2 → CO2+H2O 

jPHT: jPHT: jPHT: jPHT:     

x1C5H8+x2O2 = x3CO3 + x4H2O 

fhu;gd;:  

5x1 = x3 
5x1  - x3 =0 

I`l;i[d;:  

8x1 = 2x4 
4x1 = x4 
4x1 - x4 = 0 

Mf;]prd;: 

2x2 = 2x3+x4 
2x2 – 2x3 –x4 = 0 

rkd;ghLfs;: 

5x1  - x3 =0 
4x1 - x4 = 0 
2x2 – 2x3 –x4 = 0 
 

tphpTgLj;jg;gl;l mzp 
 

[A/0] = �5 0 −1         0       04 0   0      − 1      00 2 −2    − 1         0 � 
 

R1<-> R2 �4 0  0        − 1       05 0 −1          0       00 2 −2       − 1        0 � 
 

R2<-> R3 �4 0  0        − 1       00 2 −2     − 1       05 0 −1           0         0 � 
 

R3 →4R3 -5R1 �4 0   0        − 1       00 2 −2     − 1       00 0 −4           5         0 � 
 
khwpfspd; vz;zpf;if= 4 
P(A) =P(A/0) = 3 < 4 

xUq;fikT cilaJ> 
vz;zpf;ifaw;w jPHT 

4x1 - x4 = 0  → ① 

2x2 – 2x3 –x4 = 0 → ② 

-4x3 +5x4 = 0  → ③ 
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Pg: 7 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

x2 = t 
③ => -4x3 +5t = 0 
 

x3 = -5t / -4 
     = 5t / 4 

 2x2 – 2(
<mG ) − n = 0 

2x2 – 
<m( − n = 0 

2x2 – 
<m-(m( = 0 

2x2 – 
Em( = 0 

2x2 = Em(  

X2 = EmG  

①=> 
4x1 - t = 0 
4x1 = t 
x1= t/4 

t =4, vd;f  x1, x2, x3, x4 KO vz;fs; 

x1 =
oG x2_= EoG  x3_= <oG  x4_= t 

x1 =1 x2_=7 x3_=5 x4_= 4 
 
Njitahd  rkd;ghL 
        C5H8+7O2 → 5CO2+4H2O 
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Pg: 8 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

2. 2. 2. 2. fyg;G vz;fs;fyg;G vz;fs;fyg;G vz;fs;fyg;G vz;fs; 

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

1) RUf;Ff.RUf;Ff.RUf;Ff.RUf;Ff. 

i1948-i1869 

jPh;T : 

    1948÷4 =487       1869÷4 = 467    

    = (i)4*487-(i)- (4*467 +1) 

    = (i4)487-(i)- 4*467 -1 

     = i487 –i- 4*467. (i)-1 

    = 1 – (i4)- 467. �q  
   = 1 -  �∗qq∗q  
  = 1 - 

q-� 

 Ans = 1+i 

2) Z = 2+3i vd nfhz;L fPo;f;fhZk; vd nfhz;L fPo;f;fhZk; vd nfhz;L fPo;f;fhZk; vd nfhz;L fPo;f;fhZk; 
fyg;ngz;fis Mh;fz;l jsj;jpy; Fwpf;f    fyg;ngz;fis Mh;fz;l jsj;jpy; Fwpf;f    fyg;ngz;fis Mh;fz;l jsj;jpy; Fwpf;f    fyg;ngz;fis Mh;fz;l jsj;jpy; Fwpf;f    
(1) (1) (1) (1) z , iz     kw;Wk;  z + iz 

jPh;T :    

iz  =  i(2 +3i) 

     = 2i + 3i2 

      = 2 i + 3(-1) 

    =2 i-3 

iz = -3 +2 i 

 

 

 

 

z+iz = 2+3i-3+2i 

z+iz = -1+5i 

 

3)if z1 = 1 - 3i , z2 = - 4i , z3 = 5   vdpy; vdpy; vdpy; vdpy; 
fPo;f;fhz;gitfis epWTf.fPo;f;fhz;gitfis epWTf.fPo;f;fhz;gitfis epWTf.fPo;f;fhz;gitfis epWTf.    

I)( z1+ z2) + z3 = z1+ (z2 + z3) 

ii) ( z1z2)  z3  = z1 (z2 z3) 

jPh;T :  

L.H.S                                

   ( z1+ z2) + z3  = 1- 3i - 4i           

      = 1- 7i                            

   ( z1+ z2) + z3  = 1- 7i+ 5                             

                 = 6 – 7i                                                                 

     R.H.S                      

        z1+ (z2 + z3)    

        z2 + z3= - 4i +5 

                       =5-4 i      

z1+ (z2 + z3) =1- 3i+5- 4i 

                        =6 – 7i 

             L.H.S = R.H.S epWtg;gl;lJ. 

ii) ( z1z2)  z3  = z1 (z2 z3) 

L.H.S                                            

 

( z1z2)  z3                               

z1z2 =(1-3i)(- 4i)                        
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Pg: 9 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

         = -4i – 12                      

         = -12 -4i 

( z1z2)  z3 =(-12 - 4i) 5 

          = -60 -20i 

          = -20(3 + i) 

          = L.H.S 

R.H.S 

z1 (z2 z3)   

(z2 z3)  = - 4i *5 

            = -20 i 

z1 (z2 z3)  = (1-3i)(-20 i) 

                = -20 i + 60 i2 

                       =  -20 i - 60  

               =   - 60 -20 i 

              =  -20 ( 3 + i ) 

                    = R.H.S 

             L.H.S = R.H.S 

           Hence verified 

4) If z1 = 3+4i , z2 = 5-12i ,z3 = 6+8i 
kjpg;gpLf kjpg;gpLf kjpg;gpLf kjpg;gpLf │z1│,│ z2 │,│ z3│ │ z1 + z2 

││ z2 - z3│ 

│ z1 + z3│ 

jPhpT : jPhpT : jPhpT : jPhpT :     

 i)   z1 = 3+4i 

│z1│ =	(3)2 + (4)2 

          = √9 + 16 

          = √25 

      │z1│ = 5   

ii ) Z2 = 5 -12 i 

│ Z2│ =  	(5)^2 + (−12)^2 

             = √25 + 144 

          =√169       
      │ Z2│ =13 

iii ) z3 = 6+8i 

       │ z3│=	(6)^2 + (8)^2  
           = √36 + 64    
           =√100 

       │ z3│= 10  

iv) │ z1 + z2 │ = │(3+4i) +(5 -12i)│ 

                        = │3+4i +5 -12i│      

                         =│8 - 8i│      

        │ z1 + z2 │ = 	8( + (−8)^2 

                            = √64 + 64 

                             =√128 

             │ z1 + z2 │= 8 √2 

v) │ z2 - z3│=│(5 -12i) – (6+8i )│ 

                     =│5 -12i – 6+8i│ 

                     =	−1 − 20t 
= 	−1( − 20^2 

                    =   √−1( − 20^2 

                    =    √1 + 400 

                    =   √401 

vi) │ z1 + z3│ = │3+4i + 6 +8i│ 
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Pg: 10 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

                       = │(9 + 12i)│ 

                       =  √9( + 12( 

                        =  √81 + 144 

                        =√225 

    │ z1 + z3│ = 15                 

5) fyg;ngz;fspd; JUt tbtpidf; fyg;ngz;fspd; JUt tbtpidf; fyg;ngz;fspd; JUt tbtpidf; fyg;ngz;fspd; JUt tbtpidf; 
fhz;f.fhz;f.fhz;f.fhz;f.    

i) 2 + i2√� 

jPh;T : jPh;T : jPh;T : jPh;T :     

      z = x+ iy 

  kl;L : │z│= 	)( + *( 

    tPr;R arg  =  tan-1 (  ] 4 ) 
      x = 2 , y = 2√3 

  │z│= 	4 + 4(3) 

          = √4 + 12 

           =√16 

Kl;L : │z│= 4 

tPr;R : tPr;R : tPr;R : tPr;R :  

α = tan-1 (  ] 4 ) 
    = tan-1 │(  �√� (  )│ 

α = tan-1(√�) 

   arg: α =π/3 

 α =π/3 

Ѳ = π/3 

⁖ Ѳ = α 

JUt tbtk;JUt tbtk;JUt tbtk;JUt tbtk;: 

Z = r(cosѲ + isinѲ)  

    = 4 [ cos π/3 + isin π/3] 

2 + i2√� =4 [ cos( π/3 + 2k π )+ isin  
(π/3+2k π)]  kuz 

 

%d;W kjpg;ngz; tpdhf;fs;%d;W kjpg;ngz; tpdhf;fs;%d;W kjpg;ngz; tpdhf;fs;%d;W kjpg;ngz; tpdhf;fs;    

1)( 3- i) x – (2 – i) y + 2i + 5 and  2x + ( -
1 + 2 i) y + 3 + 2i Mfpa fyg;ngz;fs; Mfpa fyg;ngz;fs; Mfpa fyg;ngz;fs; Mfpa fyg;ngz;fs; 
rkk; vdpy; rkk; vdpy; rkk; vdpy; rkk; vdpy; X    kw;Wk; kw;Wk; kw;Wk; kw;Wk; Y    d; d; d; d; 
kjpg;Gfisf; fhz;f.kjpg;Gfisf; fhz;f.kjpg;Gfisf; fhz;f.kjpg;Gfisf; fhz;f. 

jPh;T : jPh;T : jPh;T : jPh;T :  

    ( 3- i) x – (2 – i) y + 2i + 5 = 

                           2x + ( -1 + 2 i) y + 3 + 2i  

(3x -2y +5 ) + i( -x +y + 2) =  

                              (2x –y +3) + i(2y +2) 

nka; rkg;gLj;Jk; 

3x – 2y +5 = 2x – y +3  

3x -2x -2y +y +5 -3 = 0 

x-y +2 = 0 

x – y = -2       →① 

solve: 

       x – y = -2  

      -x –y  = 0 

         -2y = -2 

            y = 1 

subt  y =1  in equation   →① 

               x-1 = -2 

              x = -2 + 1 
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Pg: 11 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

             x = -1 

       ⁖ (x,y) = ( -1 , 1 ) 

2 )  (√3 + t)n  MdJ n d; ve;j kPr;rpW MdJ n d; ve;j kPr;rpW MdJ n d; ve;j kPr;rpW MdJ n d; ve;j kPr;rpW 
kpif KO vz; kpif KO vz; kpif KO vz; kpif KO vz; kjpg;GfSf;F 1)nka; kjpg;GfSf;F 1)nka; kjpg;GfSf;F 1)nka; kjpg;GfSf;F 1)nka; 
,Uf;Fk;.,Uf;Fk;.,Uf;Fk;.,Uf;Fk;.    

jPh;T : jPh;T : jPh;T : jPh;T :     

          (√3 + t)n 

        n = 2  

(√3 + t)2 = [√3 ] 2 + 2√3 i + i2        

                 [: [a+b]2=a2 + 2ab+b2] 

                 = 3 + 2√3 i  - 1  

                 = 2+ 2√3 i   

               =   2(1 + t√3 ) 

Take n = 3 

         (√3 + t)3  = (√3 + t)2  
(√3 + t) 

             = 2( 1 +i√3 ) [√3 +i ]  

        {Subt ; (√3 + t)2 =  2[ 1 + i√3 ] 

            = 2 [√3 + t + i3 + ((√3)i)2 

            = 2 [√3 + 4t - √3 ] 

                     =2[4i] 

                       = 8 i 

n=3 

    (√3 + t)3  = 8i 

   Kw;wpYk; fw;gid 

n=3   

  [  (√3 + t)3  ]2= [8i] 2  

     (√3 + t)6 =64 i2 

                                = -64 (nka;) 

n=6     i) n=6 nka;nka;nka;nka;    

           ii) n= 3 Kw;wpYk; fw;gid.Kw;wpYk; fw;gid.Kw;wpYk; fw;gid.Kw;wpYk; fw;gid.    

3) If│z1│= 3 vdpy;vdpy;vdpy;vdpy; 7≤│z + 6 -8i│≤13 
vdf; gz;Gg;gbvdf; gz;Gg;gbvdf; gz;Gg;gbvdf; gz;Gg;gb││z1│-│z2││≤ 
│z1+z2│≤ │z1│+│z2│ 

jPh;T :  

││z1│-│z2││≤ │z1+z2│≤ │z1│+│z2│ 

        z1 = 6 -8i 

│z1│ = √36 + 36  = √100 =10 

││z│-│z1││≤ │z+z1│≤ │z│+│z1│ 

│3-10│ ≤ │z + 6- 8i│  ≤   3+ 10 

         7  ≤ │z + 6- 8i│ ≤ 13 

 4) gpd; tUk; rkd;ghLfspd; gpd; tUk; rkd;ghLfspd; gpd; tUk; rkd;ghLfspd; gpd; tUk; rkd;ghLfspd;  z = x+iy 
d; epakg;ghijia fhh;Brpak; tbtpy; d; epakg;ghijia fhh;Brpak; tbtpy; d; epakg;ghijia fhh;Brpak; tbtpy; d; epakg;ghijia fhh;Brpak; tbtpy; 
fhz;f.fhz;f.fhz;f.fhz;f.    

i) │z -4│ = 16 

jPh;T : jPh;T : jPh;T : jPh;T :     

z = x+ iy 

│z -4│ = 16 

│ x+ iy │= 16 

│ x+ iy - 4│= 16 

│ x - 4+ iy │= 16 

   	(0 − �)�+	1� = 16 

Thh;f;fg;gLj;Jk; (,UGwKk;)Thh;f;fg;gLj;Jk; (,UGwKk;)Thh;f;fg;gLj;Jk; (,UGwKk;)Thh;f;fg;gLj;Jk; (,UGwKk;)    

    

    (x-4 )2  + y2= 162 
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Pg: 12 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

    (x-4 )2  + y2 = 256 

    x2-8x+16 +y2-256 = 0 

    x2+y2-8x -240 = 0 

i) │z -4│2- │z -1│2 = 16 

        put : z = x + iy 

       │z -4│2- │z -1│2 = 16 

       │ x + iy - 4│2- │ x + iy -1│2 = 16 

       │ x - 4+ iy │2- │ x - 1 + iy │2 = 16 

       [	() − 4)( + 	*(  ] 2 –  

                   [	() − 1)( + 	*(  ] 2=16 

        [(x-4)2 + y2 ] - [(x-1)2 + y2 ] = 16  

       x2-8x +16+y2- [x2-2x +1+y2 ] =16 

                             -8x+16+2x-1 = 16 

                                -6x -1 +16 = 16 

                                       -6x -1 = 0 

                                        6x +1 = 0 

5) [ �vwxy z�Ovx {|w z�O�vwxy z�O  - x {|w z�O]
10 ----    d; kjpg;G d; kjpg;G d; kjpg;G d; kjpg;G 

fhz;ffhz;ffhz;ffhz;f    

Soln: 

    Z = sin
}�; +i cos 

}�; 

�_ = 
�~�� ��� v� ��~ ��� *  ~�� ��� - � ��~ ���~�� ��� - � ��~ ���   

          

      = 
~�� ��� - � ��~ ���~�� ��� v � ��~ ���    

                         [:. Sin2� +cos2 �] 

  
�[ =  sin

z�O - i cos 
z�O       

 ( 
�v[�v�[ )10 

= ( 
�v[[��[  )10 

                 = ( 
��[  )10   =  z10 

                   = z10 =      [   sin
}�; +i cos 

}�; ]10 

[Demorire’s theorem ]  

             [:. (cos�+isin�) = cosn �+isin � ] 

     = 210 = [ cos ( }( − }�;) + i sin ( }( −}�;)]10 

      = [cos  G}�; + t�t� G}�;]10 

      = [cos 
G}�; ∗ 10 + t�t� ∗ 10 G}�;]10 

      =[cos 4π + i sin4π] 

      =[cos π + i sinπ]4 

         = [-1 + i(0)]4 

         = [-1]4 = 1 

[  
�v[��v�[ ]10

= 1 

Ie;J kjpg;ngz;fs; tpdhf;fs;Ie;J kjpg;ngz;fs; tpdhf;fs;Ie;J kjpg;ngz;fs; tpdhf;fs;Ie;J kjpg;ngz;fs; tpdhf;fs;    

1) If  z1 , z2  z3 vd;w %d;W 
fyg;ngz;fs; │ z1│=1, │ z2│=2, 

│ z3│=3 │ z1 + z2+ z3│=1 vd;wthW  vd;wthW  vd;wthW  vd;wthW  
cs;sJ vdpy;cs;sJ vdpy;cs;sJ vdpy;cs;sJ vdpy;  │9 z1  z2+ 4z1 z3+ z2 
z3│=6    vd epWTf.vd epWTf.vd epWTf.vd epWTf.    

Soln: 
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Pg: 13 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

        │ [�│= 1,  │ z2│=2 , │ z3│= 3 

        │ z1│2 = 1,  │ z2│2=4, │ z3│2= 9 

 z1  z1 =  1    z2  z2  = 4   z3  z3 = 9 

z1 = 
���    , z2 = 

���  , z3 = 
J�� 

        │ z1+ z2+ z3│= 1 

          │ 
���  +  

���  + 
J��│=1 

        │ 
����v�����vJ������ �� �� │ = 1 

{  By property   │ 
[���│ = 

│ ��││ ��│} 
│ ����v�����vJ����││ [�││ [�││ [�│  = 1 

{  By property   │ 
[�v[���v��│ } 

                  │ [�│ =  │ [�│  

  │ ����v�����vJ����││ [�││ [�││ [�│  = 1 

│ ���� + ����� + J����│=│ [�││ [�││ [�│ 

                                              = (1) (2) (3) 

  │ J���� + ����� + ����│= 6 

2) If  z = x+ iy  vd;w VNjDk; xU vd;w VNjDk; xU vd;w VNjDk; xU vd;w VNjDk; xU 

fyg;ngz;fyg;ngz;fyg;ngz;fyg;ngz;  Im(
�[v�x[v� )  vDkhW vDkhW vDkhW vDkhW 

mike;jhy; mike;jhy; mike;jhy; mike;jhy;  z- d; epakg;ghij d; epakg;ghij d; epakg;ghij d; epakg;ghij             
2x2 +2y2+x-2y=0 vdf; fhl;Lf.vdf; fhl;Lf.vdf; fhl;Lf.vdf; fhl;Lf.    

Soln: 

Im[((4vq])v�q(4�q])v�] =  0 

Im[(4v(q]v�q4-]v� ] =  0  

Im[((4v�)vq((])q-]vq4 ] =  0 

Im[((4v�)vq((])q-]vq4 ] * [(q-])-q4(q-])-q4] =  0 

Im[-4((4v�)v((])(�-])(q-])^(v�^( ] =  0 

[ Take only imaginary parts] 

 −)(2) + 1) + (2*)(1 − *)=0 

 −2x2+x +2y – 2y2=0 

 �x2+2y2+ x – 2y=0 

3) √3 +I d; vy;yh %d;whk; gb 
%yq;fisAk; fhz;f. 

Soln: 

z3 = √3 +i = r(cosѳ + isinѳ)  

r = �(	3)( + 1(    = √3 + 1  =√4  = 2 

            r = 2 

α = tan-1 (  ] 4 ) 
α = tan-1 (  �√�   ) 
α = 

}F 

 α = ѳ = 
}F 

z3 =  2 [ cos π/6 + isin π/6]   [:. r =2 

                                                ѳ =  π/6 ] 

 z =  21/3 [ cos π/6 + isin π/6] 1/3 

Adding 2kπ   

z = 21/3 [ cos(2kπ+ π/6)+ isin(2kπ+ π/6] 1/3 

Apply Demovire’s theorem  
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Pg: 14 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

z = 21/3[cos( ((��v �/F)�  ) 

+sin( ((��v �/F)� )]    k = 0,1,2 

If  K=0 

  z =  21/3 [ cos π/18 + isin π/18] 

If K = 1 

  z =  21/3 [ cos 13π/18 + isin 13π/18] 

If K = 2 

  z =  21/3 [ cos 25π/18 + isin 25π/18] 

  z =  21/3 [ cos(� + E}�N )+ isin(� + E}�N ) ] 

  z =  21/3 [ -cos 
E}�N  -  isin E}�N  ] 

4) 2cosα = 0 + �0   , 2cosβ = 1 + �1  vdf; vdf; vdf; vdf; 

nfhz;L fPo;f;fhz;gitfis epWTf.nfhz;L fPo;f;fhz;gitfis epWTf.nfhz;L fPo;f;fhz;gitfis epWTf.nfhz;L fPo;f;fhz;gitfis epWTf.    

i) 
01 + 10 = 2cos(α - β ) 

ii)  01 + ��1  = 2isin (α + β ) 

iii) 
0�
1y − 1y

0� =  2i sin ( mα - nβ ) 

iv) 0�1y + �0�1y  = 2 cos ( mα + nβ ) 

soln: 

      2cosα =  ) + �4    

      2cosα =  
4Rv�4     

 ( 2 cosα) x = )( +  1 

x2- ( 2cosα)x + 1 = 0 

[ :. ax2+bx+c = 0] 

a = 1 , b = -2 cosα , c = 1 

) = −^ ± √^( − 4\`2\  

              [ quadratic equation ] 

) = 2 cosα ± 	4cos ^2 α − 4(1)(1)2(1)  

    

        =   
( ��~� ±(	-(�-��~(�)(  

         =  2 cosα ±2�1(1−cos2α)2  

         =  
( ��~� ±(�~���(  

         =  
(h ��~� ± �~���j(  

    x = cosα + isinα   (or) 

    x = cosα – isinα 

Let us consider    x = cosα + isinα  

      �    4      =  1cosα + isinα  * ��~� – �~�����~� - �~���  
        

�      4       =  cosα – isinαcosα + i^2sin ^2α  
        

�    4       =  cosα – isinαcosα + sin ^2α       [ :. i2= 1] 

�    �      = ���� −  � ¡� 

 x = cosα + isinα 

 �    �      = ���� −  � ¡� 

 ¢ = cosβ + isinβ 
 

�     ¢    = cosβ - isinβ 
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i)  01 = ���� v  � ¡� ���£ v  � ¡£  

      = cos(α -β )+ isin(α− β)  

   
]4 = cos(α -β ) - isin (α− β) 

  L.H.S 

01 + 1 0   = cos(α -β ) + isin (α− β) + cos(α 

-β ) -  isin (α− β) 

01 + 1 0   = 2 cos(α -β ) 

ii) xy = (cosα + i� ¡� )(cosβ + i� ¡£ ) 

          = cos (α+β) + i sin(α+β) 

   
�4] = cos (α+β) + i sin(α+β) 

L.H.S 

xy = 1)* = 2 isin (α+β). 

iii)  0�
1y   = 

(���� v  � ¡�)�
(���£ v  � ¡£)y  

�¤
=¥   = cos (mα –nβ ) + i sin(mα –nβ ) 

=¥
�¤  =  - cos (mα –nβ ) + i sin(mα –nβ ) 

0�
1y   +

1y
0�  = 2 i sin(mα –nβ ) 

 

iv) 0�1y = [ cosα +isinα]m [cosβ+isinβ]n 

               =[ cosmα +isinmα]  [cosnβ+isinnβ] 

)¦*§  =  

             cos(mα+nβ) + isin(mα+nβ)→① 

�4¨]© = cos(mα+nβ) - isin(mα+nβ)→② 

① +②→ 

L.H.S  

0�1y+
�0�1y =2cos(mα+nβ) 

5) ωǂ 1 vd;gJ  xd;wpd; vd;gJ  xd;wpd; vd;gJ  xd;wpd; vd;gJ  xd;wpd; 

Kg;gbKyk; %yk; vdpy; Kg;gbKyk; %yk; vdpy; Kg;gbKyk; %yk; vdpy; Kg;gbKyk; %yk; vdpy; 

gpd;tUtdtw;iw epWTf.gpd;tUtdtw;iw epWTf.gpd;tUtdtw;iw epWTf.gpd;tUtdtw;iw epWTf.    

(i) (1-ω+ω2)6 + (1+ω-ω2)6=128 

(ii) (1+ω) (1+ω2) (1+ω4) 

(1+ω8)+…+(1+ω2n) =1 

Sol: 

L.H.S. 

            = (1-ω+ω2)6 +(1+ω-ω2)6 

            = (1+ω2-ω)6 +(1+ω-ω2)6 

             =(-ω-ω)6 +(- ω2- ω2)6 

                    = (-2ω)6+(-2ω2)6 

                     = (-2)6 ω6 + (-2)6 (ω2)6 

                     = (-2)6[ω6+ ω12]  
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= 26[1+1]    =  26(2) 

=27 =128     [ :. 27=2*2*2*2*2*2*2] 

ii) (1+ω)(1+ω2)(1+ω4)(1+ω8) 

(1+ω16)(1+ω32)(1+ω64)(1+ω128) 

(1+ω256)(1+ω512)(1+ω1024)(1+ω2048) 

(1+ω)(1+ω2) (1+ω)(1+ω2) (1+ω)(1+ω2)… 

                                           6 terms. 

:.[(1+ω)(1+ω2)]6 

[ - ω2.(- ω)]6 = [ - ω2.(- ω)]6 

=[ω3]6 = (1)6 = 1 

=1  

= R.H.S. 
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3. rkd;ghl;bay;rkd;ghl;bay;rkd;ghl;bay;rkd;ghl;bay;    

I. ,uz;L kjpg;ngz;,uz;L kjpg;ngz;,uz;L kjpg;ngz;,uz;L kjpg;ngz;    

1. nfhLf;fg;gl;l %yq;fis nfhz;l nfhLf;fg;gl;l %yq;fis nfhz;l nfhLf;fg;gl;l %yq;fis nfhz;l nfhLf;fg;gl;l %yq;fis nfhz;l 
Kg;gb rkd;ghLfis cUthf;FfKg;gb rkd;ghLfis cUthf;FfKg;gb rkd;ghLfis cUthf;FfKg;gb rkd;ghLfis cUthf;Ff    
    
 1)           1,2,3        2) 1,1,-2 3) 2, ½,1 

Roots  1,  2,  3 
      α    β   γ 
Σ1 =    α   +  β +  γ = 1+2+3=6 
Σ2  =    α β  + β γ + γ α 
 =    1(2) + 2(3) +3(1)  
 =    2+6+3=11 
Σ3   =  α    β   γ = 1(2)(3) = 6 
The required equation 
x3 - Σ1  x

2 + Σ 2 x – Σ3  =0 
x3 -6x2 +11x – 6 = 0 
 

 II. fPo;fz;ltw;iw %yq;fshf fPo;fz;ltw;iw %yq;fshf fPo;fz;ltw;iw %yq;fshf fPo;fz;ltw;iw %yq;fshf 
nfhz;l nfhz;l nfhz;l nfhz;l Fiwe;jgl;r gbAld; Fiwe;jgl;r gbAld; Fiwe;jgl;r gbAld; Fiwe;jgl;r gbAld; 
gy;YWg;Gf; Nfhitr; rkd;ghl;il gy;YWg;Gf; Nfhitr; rkd;ghl;il gy;YWg;Gf; Nfhitr; rkd;ghl;il gy;YWg;Gf; Nfhitr; rkd;ghl;il 
tpfpjKW vz; nfOf;fshf ,Uf;Fk; tpfpjKW vz; nfOf;fshf ,Uf;Fk; tpfpjKW vz; nfOf;fshf ,Uf;Fk; tpfpjKW vz; nfOf;fshf ,Uf;Fk; 
gb fhz;f.gb fhz;f.gb fhz;f.gb fhz;f. 

1) 2 - √3 i          2) 2 -√3     3) 2+ √3i 
4)2i + 3       5)  √ √2 / √3    6) √5-
√3 

1 roots : 2-√3i , 2+√3i 
  α         β    
Σ1 =    α   +  β = 2-√3 i + 
2+√3 i 
Σ1 =    4 
Σ2 =    α  β = (2-√3 i) (2+√3 i) 
 =  22 – (√3 i)2 
 = 4+3  =7 
The required equation is  
x2- Σ1x + Σ2 =    0 
x2- 4x+7=0 
 

III. ,U Gs;spfSf;F Nky; ntl;lhJ ,U Gs;spfSf;F Nky; ntl;lhJ ,U Gs;spfSf;F Nky; ntl;lhJ ,U Gs;spfSf;F Nky; ntl;lhJ 
vd epWTf.vd epWTf.vd epWTf.vd epWTf. 

1. gutisaKk; NeHNfhLk; 
2. tl;lKk; NeHNfhLk; 
 
1. Parabola y2=4ax (1) 
2. St.line   y = mx+c (2) 

Sub.equation 2 in 1 
(mx+c)2 = 4ax 
m2x2+2mcx+c2-4ax=0 
m2x2+(2mc-4a)x+c2=0 
It is a quadratic equation. 
Which cannot have more than 
two solutions and hence 
cannot intersect at more than 
two points. 
 

IV. fPo;fhDk; rkd;fghl;bd; fPo;fhDk; rkd;fghl;bd; fPo;fhDk; rkd;fghl;bd; fPo;fhDk; rkd;fghl;bd; 
Fiwe;jgl;r nka;aw;w %yq;fs;> Fiwe;jgl;r nka;aw;w %yq;fs;> Fiwe;jgl;r nka;aw;w %yq;fs;> Fiwe;jgl;r nka;aw;w %yq;fs;> 
mjpfmjpfmjpfmjpfgl;r kpif> Fiw %yq;fspf; gl;r kpif> Fiw %yq;fspf; gl;r kpif> Fiw %yq;fspf; gl;r kpif> Fiw %yq;fspf; 
vz;zpf;if fhz;f.vz;zpf;if fhz;f.vz;zpf;if fhz;f.vz;zpf;if fhz;f. 

1. 9x9+2x5-x4-7x2+2=0 
2. x5-19x4+2x3+5x2+11=0 
3. x9+9x7+7x5+5x3+3x=0 
4. x2018+1947x1950+15x8+26x6+1=0 

Ans: 1. P(x)= 9x9+2x5-x4-7x2+2=0 

        Sign of co-eff.             No.of.sing 
changes  

     P(x)  +  + -  -  +  
 2 

     P(-x) -  - -  -  +  
 1 

   ( Change the sign of odd power 
only) 

Max.+ve roots = 2 

Max.-ve roots =  1 

Total real roots   3 

But total power is 9 

Minimum of imaginary roots = 9-
3=6 

V. jPu;f;f (jPHT ,Ug;gpd;)jPu;f;f (jPHT ,Ug;gpd;)jPu;f;f (jPHT ,Ug;gpd;)jPu;f;f (jPHT ,Ug;gpd;)  

1. 2Cos2x - 9Cos x+4=0 
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2. Sin2x-5Sin x+4=0 
3. 2Cos2x-9 Cos x+20=0 

 
1. 2 Cos2x – 9 Cos x +4 =0 

Put Cos x= t       2t2-9 t + 4 =0 
  (t-½)  (t-4) = 0 
  t = ½ t=4 
  Cos x=4  
  (Impossible) 
t =  ½ 
Cos x = ½ 
Cos x = Cos π/3 
x  =  2n π ± π/3 

State and prove Complex conjucate root 
theorem 

(Theorem 3.2 in book) 

 

I. Find the sum of squares of the 
roots of the following:  
 

1. ax4 +bx 3+cx2+dx+e = 0 

2. 2x4-8x3+6x2-3 = 0 

(1) ax4+bx3+cx2+dx+e = 0 

Let the roots : α, β, γ , δ 

Sum of the squares of roots  

α2+β2+γ2+δ2=(α+β+γ+δ)2–

2(αβ+αγ+αδ+βα+βγ+βγ+βδ+γδ) 

α2+β2+γ2+δ2= (Σ1)
2 – 2 (Σ2) 

 = (-b/a)2 – 2 (c/a) 

 = b2  - 2c 
    a2      a 
 =       b2-2ac 

              a2 

II.  jPHf;fjPHf;fjPHf;fjPHf;f :  
 

1. x3-3x2-33x+35 = 0 
2. 2x3-9x2+10x =3 
3. 8x3-2x2-7x+3 =0 
4. 2x3+11x2-9x-18=0 
5. x3-5x2-4x+20=0 
6. 2x3+3x2+2x+3=0 
7. x4-9x2+20=0 
8. x4-14x2+45=0 

 

Note:  

* If sum of the co-eff.is Zero 1 is the 
root  

*Co-eff. odd power=co-eff. Even 
power -1 is a root 

*If x 4, x2 are the only co-eff. sub. x2=t 

 

1) x3-3x2-33x+35=0 

Sum of co-eff: 1-3-33+35=0 

 
 
 
1 1 -3 -33 35 
 0 1 -2 -35 
  

1 -2 -35 0  

Remaining factor: x2-2x-35=0 

(x-7) (x+5) =0 

35  x=7,-5 

  -7     +5 

.: roots are: 1,7,-5 
 

III.  If α1 β  (Or) α ,β, γ are the root 
of the equation whose roots 
are given against them. 
Equation 1. x3+2x2+3x+4=0 

2. x3+2x2+3x+4=0  New roots: 

      3. x3+2x2+3x+4=0   -α, -
β, -γ 

      4. 17x2+43x-73=0   2α, 
2β, 2γ 

      5. 2x2-7x+13=0   1/α, 
1/β, 1/γ 

            α+2,   
β+2 

     α2,  
β2 

1) x3+2x2+3x+4=0 
Given roots  New roots 
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            α +β+ γ = -2 Σ1=  - α –β –
γ 
   = - (α +β 
+γ) 
   = -  (-2) = 2 

 α β+ β γ+ γδ =3 Σ2= α β+ β     

 

                            γ+ γδ 

   =3 

α β γ= - 4  Σ3= (-α) (-
β)   (-γ) 
   =4 

 The required equation 

 x3- Σ1x
2+ Σ2x – Σ3=0 

 x3-2x2+3x-4 =0 

 

IV.  Obtain the condition: 
1. The root of x3+px2+qx+r = 0 are 

in A.P 
2. The roots of ax3+bx2+cx+d=0 are 

in G.P 
3. The roots of x3+px2+qx+r=0 are in 

H.P 
4. Solve:9x3-36x2+44x-16=0 roots 

are in A.P 
5. Solve 3x3-26x2+52x-24=0 roots 

are in G.P 

Note: In A.P, take the roots as α –d, α, 
α+d  

In G.P take the roots as α/t , α, α t 

In H.P reverse the co-efficient of 
given equation and use A.P. roots 

3. x3+px2+qx+r=0  here the roots are 
in H.P  Reverse the co-efficient  
rx3+qx2+px+1=0 its roots are in 
A.P  
roots are α-d, α , α+d  sum of roots  
α-d + α + α+d  = -q / r 
3 α = -q/r 

α =  
-ª�«  

Sub in rx3 + qx2 + px + 1 = 0 

r¬ -ª
(E«® + q¬ ªR

ª«R® + p ¬-ª�« ® + 1 = 0 

-ª
(E«R + 

ª
�«R - ̄ ª�« +1 = 0 

Multiply by 27r2 

-q3 + 3q3 – 9pqr + 27r2 = 0 

2q3 + 27r2 = 9pqr 

1).  2x2 – 6x + 7 = 0f0f0f0f;;;;FFFF    nka; jPh;T nka; jPh;T nka; jPh;T nka; jPh;T 
,y;iy vdf; fhl;L,y;iy vdf; fhl;L,y;iy vdf; fhl;L,y;iy vdf; fhl;L 

2). X2 + 2(k+2) x + 9k = 0 f;F %yq;fs; f;F %yq;fs; f;F %yq;fs; f;F %yq;fs; 
rkk; vdpy; rkk; vdpy; rkk; vdpy; rkk; vdpy;  k = ? 

3). 2x2 + kx + k = 0 d; %yq;fspd; d; %yq;fspd; d; %yq;fspd; d; %yq;fspd; 
,ay;ig ,ay;ig ,ay;ig ,ay;ig  K    topahf Muha;f.topahf Muha;f.topahf Muha;f.topahf Muha;f.    

4) 4x2 + 4px + p + 2 = 0  d; %yq;fspd; d; %yq;fspd; d; %yq;fspd; d; %yq;fspd; 
,ay;ig ,ay;ig ,ay;ig ,ay;ig P    top Muha;ftop Muha;ftop Muha;ftop Muha;f 

5).  x2 -2px + p2 – q2 + 2qr – r2 = 0 
%yq;fs; tpfpjKW vz;fs; vdf; %yq;fs; tpfpjKW vz;fs; vdf; %yq;fs; tpfpjKW vz;fs; vdf; %yq;fs; tpfpjKW vz;fs; vdf; 
fhl;L(.fhl;L(.fhl;L(.fhl;L(. P,Q,R tpfpjKW vz;fs;) tpfpjKW vz;fs;) tpfpjKW vz;fs;) tpfpjKW vz;fs;)     

Rationals 

FFFFwpg;G : wpg;G : wpg;G : wpg;G :     

 b2  - 4ac = 0 %yq;fs; nka; rkk; 

 If b2 – 4ac > 0 %yq;fs; 

ntt;Ntwhdit. 

 If b2 – 4ac< 0 %yq;fs; fw;gid 

vz;fs; 

1). 2x2 – 6x + 7 = 0 

       a        b     c 

b2 – 4ac = 36 – 4(2) (7) 

              = 36 – 56 = -20 < 0 
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 :: %yq;fs; fw;gid vz;fs; 

Xh; vz;iz mjd; fd%yj;NjhL 

$l;bdhy; 6 fpilf;fpwJ vdpy; 

,ij rkd;ghlhf;Ff. 

x + )� = 6 

)� = 6 – x => (x1/3)3 = (6 – x)3 

:: x = 216 – 3(62)x + 3(6) (x2) – x3 

   X = 216 – 108 x + 18x2 – x3 

   X3 – 18x2 + 109x – 216 = 0 

5 Marks 

1). If 2 + i, 3-√�     MfpaitMfpaitMfpaitMfpait    

x6 – 13x5 + 62x4 – 126x3 + 65x2 + 

127x -140 = 0  d; %yq;fs; vdpy; d; %yq;fs; vdpy; d; %yq;fs; vdpy; d; %yq;fs; vdpy; 

midj;Jk; %yq;fisAk; fhz;f.midj;Jk; %yq;fisAk; fhz;f.midj;Jk; %yq;fisAk; fhz;f.midj;Jk; %yq;fisAk; fhz;f.    

x6 -13x5 + 62x4 – 126x3 + 65x2 + 127x 

– 140 = 0 

%yq;fs;:  

2 + i, 2 – i, 3 -√2,  3+ √2, α, β 
%.$ 

2 + 2 + 3 + 3 + α + β = 13 

° + ± = 3 

%.ng 

(2 + i)(2 – i)(3- 	2) (3 +	2)αβ = -

140 

(4+1) (9 – 2) αβ = -140 

35 αβ = -140 

     αβ = 
-�G;�<  

     αβ = -4 

ngUf;fpdhy; -4> $l;bdhy; 3 

juf;$ba ,U vz;fs; -1> 4 

:: %yqfs; 

(2 + i) (2 –i) (3 -√2) (3 +√2) -1 , 4 

jPh;f;f :jPh;f;f :jPh;f;f :jPh;f;f :    

1). (x-2) (x-7) (x-3) (x+2) + 19 = 0 

2). (2x -3) (6x -1) (3x – 2) ( x-2) -7=0 

3). (x-5) (x-7) (x+6) (x+4) = 504 

4). (2x-1) (x+3) (x-2) (2x+3) +20 =0 

5). (x-4) (x-7) (x-2) (x+1) = 16 

1). (x-2) (x-7) (x-3) (x+2) + 19 = 0 
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Re arrange them  

[(x-2) (x-3)] [(x-7) (x+2)] +19 =0 

[x2 – 5x + 6] [ x2 – 5x – 14] + 19 = 0 

X2 – 5x = t 

(t+6) (t-14) + 19 = 0 

      t2  - 8t – 84 + 19 = 0 

      t2 – 8t – 65 = 0 

     (t- 13) (t + 5) = 0 

           t = 13, -5 

x2 – 5x = 13   x2 – 5x = -5 

x2  - 5x – 13 =0           x2 –  5x  + 5 

=0 

x= 
< ± 	(<-G(-��)((�)          

x=
<± 	(<-G(�)(<)((�)  

= 
<±√(<v<((               = 

<±√(<-(;(  

= 
<±√EE(    =

<±√<(  

:: The root are               The root are 

<±√EE( ,                                          
<±√<(  

 

3).  6x4 – 5x3 – 38x2 – 5x + 6 =0     d; xU d; xU d; xU d; xU 

jPh;T 1/3 vdpy; jPh;f;fjPh;T 1/3 vdpy; jPh;f;fjPh;T 1/3 vdpy; jPh;f;fjPh;T 1/3 vdpy; jPh;f;f    

,J xU jiy fPo; rkd;ghL 

1/3 xU jPh;T vdpy; 3 k; xU jPh;T. 

��     6    -5   -38   -5     6 

       0    2    -1     -13  -6 

3     6    -3    -39     -18 

       0     18    45       18 

      6     15      6 

: kPjKs;s fhuzp:  :  

6x2  + 15x + 6 = 0 

36               (x+2) (x + 
�( 

�(F   �F           x = -2 , - �( 

jPh;Tfs
��, 3, -2, 

-�(  

4).jPh;f;f jPh;f;f jPh;f;f jPh;f;f  6x4 – 35x3 + 62x2 -35x + 6 = 0 

,J xU jiy fPo; rkd;ghL 

Nrhjpj;jwpjy; %yk; 2 xU jPh;T. 

6 

0 
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:: 
�( is also a root 

       6     -35     62     -35     6 

2     0     12     -46     32     -6   

      6      -23     16      -3 

�(     0       3       -10         3 

       6     -20       6 

kPjKs;s fhuzp 6x2 – 20x +6 =0 

   36                  (3 - 
��)  (x -3) = 0 

-(F    -�NF                x = 
�� , 3 

:: jPh;Tfs;   2, 
�  ( , ��, 3 

5). X4 – 10x3 + 26x2 -10x + 1 = 0 jPh;f;f jPh;f;f jPh;f;f jPh;f;f   

÷ x2 : x2 – 10x + 26 - 
�;4  + 

�4R = 0 

(x2 + 
�4R) – 10 (x +

�4 ) + 26 = 0 

X + 
�4 = t  => x2 + 

�4R  = t -2 

(t2 -2) -10 t + 26 = 0 

  :: t2 -10t + 24 = 0 

   (t-6) (t-4) = 0  

     :: t = 6       or       t = 4 

X + 
�4 = 6       x + 

�4  = 4 

X2 + 1 = 6x           x2 + 1 = 4x 

X2 – 6x + 1 = 0    x2 – 4x +1 =0 

X=
F±√�F-G(          x=

G±√�F-G(  

 = 
F±√�((                =

G±√�((  

=
F±G√((                  =

G±(√�(  

= 3 ± 2√2           = 2± √3 

6) X6 – 3x5 – 5x4 + 22x3 -39x2 -39x+ 135 

=0 %yq;fs;%yq;fs;%yq;fs;%yq;fs; (1 + 2i), √�      vdpy; kw;w vdpy; kw;w vdpy; kw;w vdpy; kw;w 

%yq;fisf; fhz;f.%yq;fisf; fhz;f.%yq;fisf; fhz;f.%yq;fisf; fhz;f.    

%yq;fs%yq;fs%yq;fs%yq;fs : (1+ 2i), (1-2i), √3, -√3, °, ± 

%.$ : 1+ 1+ α + β = 3 

             α +β = 1 

%.ng: 

(1+2i) (1-2i) (√3), (-√3) (αβ) = 135 

 (1+4)                (-3)         αβ   = 135 

         αβ  = -9 

kPjKs;s fhuzp : 

x2 – (α + β )x + αβ + 0 

x2 - 1x  - 9    = 0 

0 

0 
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x = 
�±	�-G (-�)(  

x = 
�±√�E(   ::  

(1+2i), (1-2i), √3, −√3, 
�±√�E(  

7).  2x3 – 6x2 + 3x + k = 0 d; xU %yk; d; xU %yk; d; xU %yk; d; xU %yk; 
kw;w ,U %yq;fs; $Ljypd; ,U kw;w ,U %yq;fs; $Ljypd; ,U kw;w ,U %yq;fs; $Ljypd; ,U kw;w ,U %yq;fs; $Ljypd; ,U 
klq;F vdpy; klq;F vdpy; klq;F vdpy; klq;F vdpy; K = ? jPh;f;f.jPh;f;f.jPh;f;f.jPh;f;f.    

  α, β, γ vd;f 

α +β +γ =F(         xU %yk; kw;w 

α + 
²(  =3             ,uz;bd; $Ljypd;  

                      ,U klq;F. 

α = 
�∗(�                     α = 2 (β +γ) 

α = 2   
²( = β +γ 

αβ + βγ + γα =�(          1 = β +γ 

α (β+γ) + βγ = 
�(           αβγ = 

-³(  

2(1) - 
³G = 

�(     2(βγ) = 
-³(  

2 - 
�( = 

³G      βγ = 
-³G  

 
�( = 

³G  

 K = 2 

:: βγ = 
-(G  = 

-�(  

kPjKs;s fhuzp: 

X2
 – (β + γ )x + βγ = 0 

X2 – 1 x - 
�( = 0 

2x2 – 2x -1 = 0 

X = 2 ± 	4 − 4(2)(−1) / 2(2) 

    = 
v(±√�(G   => x= 

v(±(√�G  

                           X = 
�±√�(  

%yq;fs;%yq;fs;%yq;fs;%yq;fs;:  2,  
�± √�(  

 

Solve : 3x3 – 16x2 + 23x – 6 =0 

d; ,U %yq;fspd; ngUf;fy; 1 vdpy; d; ,U %yq;fspd; ngUf;fy; 1 vdpy; d; ,U %yq;fspd; ngUf;fy; 1 vdpy; d; ,U %yq;fspd; ngUf;fy; 1 vdpy; 
jPh;f;f.jPh;f;f.jPh;f;f.jPh;f;f.    
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4. NeHkhW Kf;Nfhztpay;NeHkhW Kf;Nfhztpay;NeHkhW Kf;Nfhztpay;NeHkhW Kf;Nfhztpay;    

rkd;ghLfs;rkd;ghLfs;rkd;ghLfs;rkd;ghLfs;    

I.Two mark questions and answers 

1.find the value of sin-1   (sin(5�/6)) 

 sin-1   (sin(5�/6))= sin-1 (sin(�- � /6)) 

        =sin-1 sin  ( �  /  6) 

                 = � /6  ... �  /  6.€[- � /2, � /2] 

2. find the value of 

 sin-1   (sin(5 � /9  cos � /9 +cos 5 � /9 sin � /9  

   sol :  sin-1   sin((5� /9   +  � /9)) 

   = sin-1   (sin 6 � /9) 

 = sin-1   (sin 2 � /3) 

 = sin-1   (sin( � - � /3)) 

 = sin-1   (sin� /3) 

 = � /3 

3. Find the value of cos-1(1/2) +sin -1 (-1) 

Sol: cos-1(1/2) +sin -1 (-1) = � /3 – � /2 

  = 
( } -� } F  

  = - � /6 

4. Find the value of sec -1 ( - 
(√�� ) 

Sol:let, sec -1 ( - 
(√�� )       = θ 

Sec θ = 
-(√� 

θ €[0, �] \ {  � / 2}                                       
we have,  

cos θ = - √3/2 or sec θ = - 2/√3 

then, cos 5 � /6 = -√3/2 

now, θ=5 � /6 

sec -1    (- 2√3/3)  =5 � /6 

5.Prove that tan-1 
(��+ tan -1 

E(G=tan -1 
�( 

=  tan- 1
R��vŔµ�-¬ R��®(Ŕµ) 

= tan- 1  
µ¶�´´R·µR·µ¸�µR·µ  

 

= tan- 1 (125/250) 

= tan- 1 (1/2) 

tan- 1 (2/11) + tan- 1 (7/24) = tan- 1 (1/2) 

Hence the proved. 

II.THREE MARK QUESTIONS AND 
ANSWERS. 

1. Find the domain of sin-1( 2 - 3x2) 
Sol : Range of sin-1 (x) is [-1,1] 
 -1≤2-3x2 ≤ 1 
Add -2→ -3≤3x2≤-1 
-3≤-3x2then x2 ≤ 1    _____(1) 
-3x2   ≤ -1 then x2 ≥ 1/3_____(2) 
From equations (1) and (2 )we 
have get, 
 1/3  ≤ x2  ≤ 1 

Then 1/√3  ≤ ⃓)⃓  ≤ 1 
            Since a ≤ ⃓)⃓    ≤ , 
implies x €[-b,-a] U[a,b] 
combining the equations (1) and 
(2)  

 X € [-1,-1/√3]  U [1/√3,1] 
 

2. Find the domain of f(x) =sin-1
4Rv�(4  

 Sol : range of sin-1 x is [-1,1] 

-1 ≤  
4Rv�(4  ≤ 1 
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Multiply by 2x 
-2x ≤ x2  +1 ≤  2x    x2 – 2x +1 ≤ 
0 
 
0≤ x2 +1 + 2x           (x – 1)2 ≤ 0 
 
0 ≤ (x+1) 2                           x-1 ≤  0 
 
0 ≤  x + 1                               x=1 
 
x = - 1 
solution is {-1,1} 

3. Find the domain of f(x)=sin -1 x + 
cos-1 x 
Sol : range of  sin -1 (x) is [-1,1] 
        Range of  cos-1 (x) is [-1,1] 
Then -1 ≤  x ≤  1 
X €[-1,1] 

4. Find the domain tan-1(√9 − )() 
Soln:  
9 – x2 ≥ 0 
9  ≥ x2 
x2 ≤ 9 
x  ≤ ± 3 
domain[-3,3] 

5. tan-1x  + tan-1y + tan-1 z show that 
x+y+z =xyz 
proof: tan-1 x + tan-1 y+ tan-1  z = � 

tan-1 h 4v]v_-4]_�-4]-]_-_4   ] = � 

   ∴tan � = 0 4v]v_-4]_�-4]-]_-_4    = tan � 

 4v]v_-4]_�-4]-]_-_4    = 0 

 
x+y+z-xyz =0 
x +y+z = xyz 
Hence the proved. 
 
 

III. FIVE MARK QUESTIONS AND 
ANSWER .    

1) If a1, a2… an is an arithmetic 
progression with common 
difference d prove that, 

 

tan [ tan-1(
��v���R) + tan-1 

(
��v�R�) + ……………… + tan-

(
��v�©�©¸�) =(

�©-���v���R)   
Proof:- 

tan-1(
��v���R)   = tan-1( �R-���v���R)   

      
                       tan-1 a2-an

-1 a1 ---


 

1 
 
III ly,  

                 tan-1(
��v�R�)  

 =  tan-1( �-�R�v���R)   
            tan-1 a3-tan-1 a2 -------


 2 

 
Continuing:- 

tan-1(
��v�©�©¸�))   = 

             tan-1(
�©�©¸��v�©¸�½©) 

   tan-1 an- tan-1 an-1----


 3 

 
Adding equations 1, 2 and 3 We 
get 
 

[ tan-1(
��v���R) + tan-1 

(
��v�R�) + ……………… + tan-

(
��v�©�©¸�) 

 = tan-1 a2 -tan-1 a1+ tan-1 a3 -tan-1 

a2+………+ tan-1 an -tan-1 an-1 
 = tan-1 an -tan-1 a1 
 
Then, 

    tan [tan-1 ((
��v���R))+  
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tan-1(
��v�R�)+…….+ (

��v�©�©¸�)) 

     = tan [tan-1 an -tan-1 a1] 

                         = tan [tan-1(
�©���v�©¸½�) 

   = ( �©-���v���R)   
Hence the proved. 

 
 

2.slove tan-�( 4-�4-()  +  

tan-�( 4v�4-() = 

Π /4 

tan-1 [( 
4-�4-( )  +  (

4v�4v( ) / 1– (4-�4-()( 4v�4v( 

)=Π/4 

 
¿R�¿¸R¿¸R�¿R¸¿�R¿¸R¿R ¸µ  

�- ¿R¸ ¿�¿¸�¿R¸µ   = tan(Π/4) 

 
 
2x2-4 
______  =1 
 -3 
2x2 -4 = - 3 
2x2 =1        
X2 =1/2 

X= ± 1/ √2 
 

3. slove : cos (sin-1(
4√�v4R) = 

Sin{cot-� 3/4} 
 

Sol: we know sin-� 4√�v4R = cos-� �√�v4R 
cos(sin-� 4√�v4R =cos (cos-� �√�v4R     
=

�√�v4R -------1 

Let us cot-� 3/4 =θ 
cot θ=3/4 
 θ is active angle then  
sin {cot-�(3/4)} = 4/5 ------2 
From equation 1and 2 equal �√�v4R)   =4/5 

√1 + )(= 5/4 
1+x2 =25/16 
x2 =25/16     - 1 
x2  =25-16 /16 
       =9/16 
x=± ¾ 

2) 4. Prove that , tan-1x+ tan-1y+ 

tan-1z = tan-1[
�v=vÀ-�=À�-�=-=À-À� ] 

Proof:- 
  tan-1x+ tan-1y+ tan-1z =  

                           tan-1 �v= �-�=+ tan-

1z 
             

   = tan-1[ ¿�Á�¸¿ÁvÀ�-¬ ¿�Á�¸¿Á®À]  
  

                                                                        

             = tan-1
  . W x+y+z−xyz1−xy¬1−xy−yz−zx1−xy ®X 

                         = tan-1
  . � X+Y+Z−XYZ(1−XY−YZ−Zx)� 

                      Hence the proved 

5 . slove :2 tan-� ) = cos-1 
�-9 �v9(  –  

                     cos-1�-ÈR �vÈR ,a>0,b>0 

Sol: 

 2 tan-1 x =cos-�. �-�R �v�R  
2 tan-1 x = 2 tan-1a - 2 tan-1 b 

=2[tan-1 a - tan-1 b] 

=2 tan-1(
9-È�v9È) 

X=
9-È�v9È  
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5. 5. 5. 5. ,Ughpkhd gFKiw ,Ughpkhd gFKiw ,Ughpkhd gFKiw ,Ughpkhd gFKiw     
tbtpay; tbtpay; tbtpay; tbtpay; ----    II    

2 MARKS : 

1. (2,-1) vd;w Gs;spia ikakhfTk;> 
(3,6) vd;w Gs;sp topr;nry;tJkhd 
tl;lj;jpd; rkd;ghL fhz;f 

jPHT: 

ikak; :  (h,k) = (2,-1) 
tl;lj;jpd; rkz;ghL 
 (x-h)2 + (y-k)2= r2 

→ (x-2)2 + ( y +1)2 = r2 

 ,J (3,6) vd;w Gs;sp topr;nry;tjhy; 
                           → (3-2)2 + (6+1)2 = r2 
                                           12+72 =r2         

                                          1 +49 =r2 
                                                 r2=50 
①→(x-2)2 + (y+1)2  = 50 
 
2. (-4,-2) kw;Wk; (1,1) vd;w Gs;spfis 
tpl;lj;jpd; Kidahff; nfhz;l 
tl;lj;jpd; nghJr; rkd;ghL fhz;f. 

jPHT: 

 (x1,y1) kw;Wk; (x2,y2) vd;w Gs;spfis 
tpl;lj;jpd; Kidfshff; nfhz;l 
tl;lj;jpd; rkd;ghL 

(x-x1) (x-x2) + (y-y1)  (y-y2) = 0             

(x+4) (x-1) + (y+2) (y-1) = 0 

X2 + 4x -x -4 +y2 +2y -y -2 = 0  

 X2 +y2 +3x +y -6 = 0 

,JNt Njitahd tl;lj;jpd; 
rkd;ghL. 

3. Kid (-1,-2), mr;R y – mr;Rf;F 
,iz kw;Wk; (3 ,6) topr;nry;Yk; 
gutisaj;jpd; rkd;ghL fhz;f. 

jPHT: 

            mr;R y- mr;Rf;F ,iz 
vd;gjhy; Njitahd gutisaj;jpd; 
rkd;ghL  

(x+1)2 =4a (x+2)→① 

         ,J (3,6) topr; nry;tjhy; 

          ①→ (3+1)2 =4a (6+2) 

                          42 =4a (8) 

                          16 = 32 a 

                          a = 
�F�(   

                      → a =  
�( 

         ①→ (x + 1) 2 = 4( �( ) (y +2) 

                      X2 + 2x +1 = 2y + 4    

                       X2 + 2x -2y -3 = 0 

4. Ftpaq;fs; ( ±3,0) kw;Wk;  e = �(  
cila ePs;tl;lj;jpd; rkd;ghL 
fhz;f. 

 jPHT: 

nfhLf;fg;gl;l tptug;gb nel;lr;R x-
mr;rpd; kPJs;sJ. 

           → 
4(�( + ](É(  = 1 -------① 

           C.F = ae = 3  → a( �  ( ) = 3 

                           a = 6  

                           a2=36  

          b2 = a2(1 – e2) 

              = 36 (1  -   �G  ) 

              = 36 ( �G )   =  27  = >   b 2 = 27 

        ①→ 
4(�F  +  

]((E   =  1  

5.  9x2 -16 y2 = 144 vd;w 
mjpgutisaj;jpd; Kidfs;> 
Ftpaq;fs; fhz;f. 

jPHT: 

         9x2 − 16 y2 =  144   
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4(�F − ](�  = 1                                     

[  ÷ by 144 ]  
           a2=16 , b2=16 => a=4, b= 3 
        FWf;fr;R x-mr;R, vd;gjhy;  
Kidfs;: A(h+a, k), A’(h-a, k) 
                   A(0+4, 0), A’(0-4, 0) 
                   A(4, 0), A’(-4, 0) 
Ftpaq;fs;: S(h+c, k), S’(h-c, k) 
               c2 = a 2 +b2  = 16 + 9 =25 

 c=25 
 Ftpaq;fs;:  S (0+5,0) and S’(0-5, 0) 

                       S (5,0) and S’(-5, 0) 

 3 MARKS            

1.  x2 + y2 =16 vd;w tl;lj;jpd; ehz;  
3x + y + 5 = 0 – I tpl;lkhff; nfhz;l 
tl;lj;jpd; rkd;ghL fhz;f. 

jPHT: 

x2 + y2 =16 vd;w tl;lKk; 
3x + y + 5 = 0 vd;w NeHNfhLk; 
ntl;Lk; Gs;sp topr; nry;Yk; 
tl;lj;jpd; rkd;ghL 
            X2+y2-16+f(3x + y + 5 ) = 0                    

ikak; (
-�Ê(  ,  -Ê(   ) , 

,J 3x + y + 5 = 0  kPJs;sjhy; 

3(   
-�Ê(    ) -  Ê(  + 5 = 0 

-�Ê(    -  Ê(  + 5 = 0 

                 -�;Ê(    + 5 = 0 

                 -5f + 5 = 0 
                   =>   f = 1 

X2+y2-16+f(3x + y + 5 ) = 0   

X 2 + y2 + 3x + y -11= 0 

2.  (1,1),(2,-1) kw;Wk; (3,2) vd;w %d;W 
Gs;spfs; topr;nry;Yk; tl;lj;jpd; 
rkd;ghL fhz;f. 

jPHT: 
tl;lj;jpd; nghJ rkd;ghL 
x2 + y2 + 2gx + 2fy + c = 0 →① 
,J (1,1), (2,1), (3,2) Gs;spfs; topr; 
nry;tjhy;  

 (1,1) => (1)2 + (1)2 + 2g(1) + 2f(1) + c = 
0  
2g + 2f + c = -2  →② 
(2,-1) => (2)2 + (-1)2 + 2g(2) + 2f(-1) + c 
= 0 
4g - 2f + c =  -5 →③ 

 (3,2) => (3)2 + (2)2 + 2g(3) + 2f(2) +c = 0 

6g +4f + c =  -13 →④ 

②-③ =>   -2g +4f = 3 →⑤ 
④-③ =>    2g +6f = -8 →⑥ 
⑤ +⑥ =>   0+10f = -5   

                      f = 
-�(  

  f = 
-�(  -I ⑥ gpujpapl 

              2g – 3 = -8  
              2g = -8+3 

        →         g = 
-<(   

f & g -d; kjpg;ig ②-y; gpujpapl 

              2 (  -< (  ) + 2 (     -�(  )+ c = -2 

                    -5 -1 + c = -2 

                          C = 4 

Njitad; rkd;ghL  

x2 + y2 + 2(-<( ) x  + 2(-�(  )y + 4 = 0 

x2 + y2 + 5x –y + 4 = 0 

 

3) ePs;tl;lj;jpd; ikak;> Ftpaq;fs; 
Kidfs; kw;Wk; ,af;Ftiufs; 

fhz;f (  4( (<  ) +(  ]( �  ) = 1 

jPHT: 

          (  4( (<  ) +(  ]( �  ) = 1     

Here: 

           a2= 25   ,   b2 = 9 

            a = 5          b = 3 
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      e =�1 − É(�(     =   �1 − �(<    =  

�1 − �F(<   =  
G< 

           ae = 5 * 
G< = 4    => ae = 4 

i) ikak; : (0,0) 

ii)  Ftpaq;fs; : (±ae,0 ) = (±4,0) 

iii)  Kidfs; : (±a, 0)  =  (±5 ,0) 

iv) ,af;Ftiufs; : x =    ± �Ë      =   ± <G/<        =   ± 
(<G              

4) (  4( �F  ) +(  ]( FG  ) = 1 vd;w 

mjpgutisaj;jpw;F 10x – 3y + 9 = 0 
vd;w NeHf;Nfhl;bw;F ,izahd 
njhLNfhl;Lr; rkd;ghLfisf; 
fhz;f. 

jPHT: 

  (  4( �F  ) +(  ]( FG  ) = 1       => a2 = 16 ,  b2=64 

10x – 3y + 9 = 0 rha;T  

             -3y = -10x -9 

              Y = 
-�;4-� − ( �� )                   

                       rha;T m = 
�;�              

njhLNfhl;bd; rkd;ghL 

                   y = mx ± √\2Ì2 − ^2 

                            =  �;�  x ± 

�16(�;;� ) − 64 

                     = 
�;�  x ± ��F;;-<EF�  

                          = 
�;� x ±  �(�  

              3y = 10x ± 32 

              10x -3y ± 32 = 0 

5) y2 =4ax vd;w gutisaj;jpw;F ‘t1’ 
vd;w Gs;spapy; tiuag;gLk; 
nrq;NfhL> gutisaj;ij kPz;Lk; 
‘t 2

’, vd;w Gs;spapy; re;jpf;Fnkdpy; t2 = 

-( t1 + 
(m� ) vd epWTf. 

jPHT: 

      (a t1
2 , 2a t1)   -y; nrq;Nfhl;bd; 

rkd;ghL 

        y + x t1 = a t1
3, 2a t1 

    →   y – 2at1 = -xt1 + a t1
3 

          Y – 2at1 = - t1 (x – at1
2) 

 (a t2
2 , 2a t2)    gutisaj;jpd; 

kPJs;sjhy; 

        2a t2
 -2a t1 = -t1(a t2

2 , a t1
2)    

        2a( t2
 - t1) = -at1  (t2

2 - t1
2)  

        2a( t2
 - t1) = -at1 (t2 + t1) (t2 - t1) 

                    2 = -t1 (t2 + t1) 

              t2
 + t1  = 

-(o�  

                     t2 = -t1 - 
(o� 

epWgpf;fg;gl;lJ.            

5 MARKS 

1.  4x2+36 y2+40x-288y +532 = 0 vd;w 
$k;G tistpd; Ftpaq;fs; Kidfs; 
kw;Wk; mjd; nel;lr;R Fw;wr;R 
ePsq;fisf; fhz;f. 

jPHT: 

           x & y kjpg;Gfis 
KOtHf;fkhf;f  

4x2+36 y2+40x-288y +532 = 0. 
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4(x2+10x) + 36 (y2-8y) = - 532 

4(x2+ 10x + 52 – 52) + 36(y2-8y + 42 – 42) 
= -532 

4[ (x+5)2 -25 ] + 36 [(y – 4)2 -16] = - 532 

4(x+5)2 + 36 (y – 4)2 = - 532+ 100 + 576 
=144 

                 => 
(�v<)( �F   + 

(= – G)( G    = 1 

                a2 =36 , b2 = 4 

,J xU ePs;tl;lk; nel;lr;R x-
mr;Rf;F ,izahdJ  

ikak; :  x+5 = 0                     y-4 = 0 

                 x= -5                       y = 4 

                 C (-5, 4) =  (h,k) 

Kidfs; :   ( h ±a,k) 

               = ( -5 + 6 ,4 ) , (-5 -6 ,4) 

               = (1,4)   , (-11,4 ) 

Ftpaq;fs; :    (h  ± c,k) 

,q;F            C2 = a2+b2 

                = 36 – 4 

                =32 

            C = √32    =  ±4√2 

  Ftpaq;fs; :  (-5-4√2 ,4) , (-5 + 4√2, 4 
) 

 

nel;lr;rpd; ePsk;  = 2a = 2(6) = 12 units 

Fw;wr;rpd; ePsk;    = 2b = 2(2) = 4 units 

 

2. xU topg;ghijapy; cs;s miu 
ePs;tl;l tistpd; cauk; 3kP kw;Wk; 
mfyk; 12kP xU ruf;F thfdj;jpd; 
mfyk; 3kP kw;Wk; cauk; 2.7kP vdpy; 
,e;j thfdk; tistpd; top nry;y 
KbAkh?  

jPHT: 

glj;jpypUe;J 

a=6 ,b = 3 

ePs;tl;l rkd;ghL>                      (  4( F(  ) +(  ]( �(  ) = 1          → ① 

                        
ikaj;jpypUe;J 1.5kP (3/2 kP) 
J}uj;jpy; tistpd; cauk; 

fhz ) = �( vd gpujpapl 
                ①→       (  (�.< )(�F  ) +(  ]( �  ) = 1 

                                       (  ]( �  ) = 1 –(
�/()(�F ) 

                                   Y2 = 9( 1 -(   � �GG )) 

                                        = 9 (  �(��<) �GG  )  

                                        = (  ��<�F  ) 
                                              Y = �( ��< �F  )  
                                                 = (  ��.F( G  )                            
= 2.90 

,jdhy; tistpd; ikaj;jpypUe;J 
1.5kP J}uj;jpy; tistpd; cauk; 2.90kP 
vdNt thfdk; nry;Yk;. 

3. xU njhq;F ghyj;jpd; 60kP 
rhiyg;gFjpf;F gutisa fk;gp tlk; 
glj;jpy; cs;sthW 
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nghWj;jg;gl;Ls;sJ.  nrq;Fj;J fk;gp 
tlq;fs; rhiyg;gFjpapy; 
xt;nthd;Wf;Fk; 6kP ,ilntsp 
,Uf;FkhW mikf;fg;gl;Ls;sJ 
KidapypLj;J Kjy; ,uz;L 
nrq;Fj;J fk;gp tlq;fSf;fhd 
e{sj;ijf; fhz;f. 

jPHT: 

         Kid = ( h , k ) 

                     = (0, 3) 

             (x –h) 2 = 4a (y-k) 

                   X2 = 4a (y-3)            →①     

(30,16) gutisaj;jpd; kPJs;sjhy; 

                  302 =4a (16 -3)  

                        =4a (13) 

                  a=  (  �;∗�;G∗��  )                →② 

①→    x2 = 4 (  �;∗�;G∗��  ) (y -3) 

             X2 =(  �;∗�;��  ) (y -3)             →③ 

i) x = 6 vdpy; 

③→   36 = (  �;∗�;��  ) (y -3)  

        (y -3)  =    (  �F∗���;∗�;  )   =    (   <(�;; )  = 

0.52 

        Y = 3+0.52 

        Y= 3.52 kP 

ii)  x=12 vdpy; 

③→    144 =     (  �;∗�;��  )   (y -3)                              

            (y -3) =     (  �GG∗���;∗�;  )   = (  (;N�;;  )  = 

2.08   

             Y =3 + 2.08   

             Y = 5.08kP                     

 

4. xU mZ ciy Fsp&l;Lk; 
E}zpd; FWf;F ntl;L mjpgutpisa 
tbtpy; cs;sJ. NkYk; mjd; 

rkd;ghL  (   4( (�;)( ) +(   ]( (GG)( ) = 1 J}z; 

150kP cauOilaJ. NkYk;> mjpgu 
tpisaj;jpd; ikaj;jpypUe;J J}zpd; 
Nky;gFjpf;fhd J}uk; ikaj;jpypUe;J 
mbg;gFjpf;F cs;s J}uj;jpy; 
ghjpahf cs;sJ. J}zpd; Nkw;gFj; 
kw;Wk; mbg;gFjpap tpl;lq;fis 
fhz;f. 

jPHT: 

nfhLf;fg;gl;lJ                p+2p = 150 

                                                  3p = 150 

                                                     P=50 

J}zpd; Nkw;gFjpapd; J}uk; = 50k{ 

J}zpd; mbg;gFjpapd; J}uk; = 100kP                                      (   4( (�;)( ) +(   ]( (GG)( ) = 1            →① 

i)  y =50 vdpy; 

       ①→    (   4( (�;)( ) +(   ]( (GG)( ) = 1   =>       

(   4( (�;)( ) = 1 +(  (<;)( (GG)(  )  

                       (   4( (�;)( ) = 1 +(  (<;; ���F  )  =     

(  GG�F ���F  )    = 2.291      

 x2 = 302*2.291 

 x= 30√2.291     
 =   30 * (2.4839) 
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 x = 74.51m 

ii) y = 100 vdpy;  

     ①→  (   4( (�;)( ) +(  (�;;)((GG)(  ) = 1    =>  

(   4( (�;)( ) = 1 +(  �;;;;���F  )  

     (   4( (�;)( ) =(  ����F ���F  ) = 6.17 

                        x2 =302 *6.17 

                  x = 30√6.17    =  30 * 
(2.4839) 

                x = 74.51m 

    The diameter of the top  =  45.41m 

    The diameter of the base =  74.51m. 

 

5. A, B vd;w ,U Gs;spfs; 10fp.kP 
,ilntspapy; cs;sd. ,ujg; 
Gs;spfspy; ntt;NtW Neuq;fspy; 
Nfl;fg;gl;l ntbr;rj;jj;jpypUe;J 
ntbr;rj;jk; cz;lhd ,lk A vd;w 
Gs;sp B vd; Gs;spiatpl 6.fp.kP 
mUfhikapy; cs;sJ vd 
epHzapf;fg;gl;lJ ntbr;rj;jk; 
cz;lhd ,lk; xU Fwpg;gpl;l 
tistiuf;F cl;gl;lJ vd epUgpj;J 
mjd; rkd;ghL fhz;f. 

jPHT: 

       sp – s’p = 6   =>2a = 6 

                                a = 3 

           a2 =9 

ss’ -d; ikak; c (0,0) 

Then equation  

,jd; rkd;ghL    
4(�( − ](É(  = 1    →① 

cs = 5 => ae = 5 

               3e = 5 

                e =  <�   

b2 = a2(e2-1) 

    = 9 ( 
(<�   -1) 

    = 9( 
�F�  )  

b2 = 16 

①→             
4(� − ](�F  = 1     

,J xU mjpgutisak; MFk;. 
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6.ntf;lh; ,aw;fzpjk;6.ntf;lh; ,aw;fzpjk;6.ntf;lh; ,aw;fzpjk;6.ntf;lh; ,aw;fzpjk;    

gphpT gphpT gphpT gphpT ----    MMMM    

 

1). A(2, -1, 3)    B(4, 2, 1)    ,U Gs;sp ,U Gs;sp ,U Gs;sp ,U Gs;sp 
top nry;Yk; Nfhl;by; fhh;rpak; top nry;Yk; Nfhl;by; fhh;rpak; top nry;Yk; Nfhl;by; fhh;rpak; top nry;Yk; Nfhl;by; fhh;rpak; 
rkd;ghL fhz;f.rkd;ghL fhz;f.rkd;ghL fhz;f.rkd;ghL fhz;f.    

jPh;T :jPh;T :jPh;T :jPh;T :    

                )� = 2, *� = −1, c�= 3 

                        )( = 4 ℎ, *( = 2, c( = 1 

4-4�4R-4� = 
]-]�]R-]� = 

_-_�_R-_�  
4-(G-( = 

]-(-�)(-(-�) = 
_-��-� 

4-((  = 
]v��  = 

_-�-(  

2).  Î→. Ï x→ +��→ + �ÐÑÒÓ = 7    kw;Wk;kw;Wk;kw;Wk;kw;Wk;    

Î→.Ïdx→ +��→ − >ÐÑÒÓ = 26 ,U jsq;fs; ,U jsq;fs; ,U jsq;fs; ,U jsq;fs; 

nrq;Fj;J vdpy;nrq;Fj;J vdpy;nrq;Fj;J vdpy;nrq;Fj;J vdpy;  λ ----    d; kjpg;G d; kjpg;G d; kjpg;G d; kjpg;G fhz;f.fhz;f.fhz;f.fhz;f.    

jPh;T :jPh;T :jPh;T :jPh;T :    

 «→. ¬ q→ +(→ + �³ÑÒ® = 7,    

               §�
→ 

«→.¬Êq→ +(→ − E³ÑÒ® = 26  

   §R
→ 

,U jsq;fs; nrq;Fj;J,U jsq;fs; nrq;Fj;J,U jsq;fs; nrq;Fj;J,U jsq;fs; nrq;Fj;J   §�
→. §R

→ = 0 

¬ q→ +(→ + �³ÑÒ® . ¬Êq→ +(→ − E³ÑÒ® = 0 

  λ+ 4 – 21 = 0 

        λ– 17 = 0,  λ = 17 

3). ,uz;L Neh;f;NfhLfSf;F ,uz;L Neh;f;NfhLfSf;F ,uz;L Neh;f;NfhLfSf;F ,uz;L Neh;f;NfhLfSf;F 

,ilg;gl;l FWq;Nfhzk; fhz;f ,ilg;gl;l FWq;Nfhzk; fhz;f ,ilg;gl;l FWq;Nfhzk; fhz;f ,ilg;gl;l FWq;Nfhzk; fhz;f  
0v�

�  

= 
1->

�  =
[v�

� , 

Î→ = 4k + t Ï�x→ + �→ + Ð→Ó 

Ô→ = �x→ +��→+ �ÐÑÒ,        Õ→ = �x→ + �→ + Ð→ 

jPh;T :jPh;T :jPh;T :jPh;T :    

CosÖ = × .ÑÒ Ø→
6 ×→66 Ø→6 = 

(�qvGv<³)
√�RvGRv<R

((qvv³)
√(Rv�Rv�R 

                        = 
FvGv<

√�v�Fv(<√Gv�v� 

  = 
�<

√<;√F = 
�<

√(Ù √F  

  = 
�

√G∗�    = √�∗√�
√�R  

             ϴ= √�
(   

  ϴ= `Ú�-� ¬√�
( ® 

  ϴ =
}
F 

4). Û→  = Û� x→ +Û� �→ +Û� Ð→ vdpy;vdpy;vdpy;vdpy;    

   x→ * ¬ Û→∗ x→® + �→ * Ï Û→∗ �→Ó + Ð→ ¬ Û→∗ Ð→® 

= 2Û→ vd epUgp.vd epUgp.vd epUgp.vd epUgp.    

jPh;T :jPh;T :jPh;T :jPh;T :    

�→*¬ É→∗ Ü→® = ¬ �→. Ü→® É→ - ¬ �→. É→® Ü→ 

∷ q→*¬ �→∗ q→® = ¬ q→. q→® �→ − ¬ q→. �→® q→ =
�→ −\� q→ 

∷ →*¬ �→∗ →® = ¬ →. →® �→ − ¬ →. �→® → =
�→ −\( → 
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∷ ³→*¬ �→∗ ³→® = ¬ ³→. ³→® �→ − ¬ ³→. �→® ³→ =
�→ −\� ³→ 

  = 3�→ - ¬\� q→ +\( → +\� ³→® 

 = 3�→ −  �→ 

 = 2�→ 

5).  (2,3,4), (-1,4,5) (8,1,2) vd;w vd;w vd;w vd;w 
Gs;spfs; xU Nfhlik Gs;spfs; vdf; Gs;spfs; xU Nfhlik Gs;spfs; vdf; Gs;spfs; xU Nfhlik Gs;spfs; vdf; Gs;spfs; xU Nfhlik Gs;spfs; vdf; 
fhl;Lf.fhl;Lf.fhl;Lf.fhl;Lf.    

,U Gs;sp topr; nry;Yk; Nfhl;bd; ,U Gs;sp topr; nry;Yk; Nfhl;bd; ,U Gs;sp topr; nry;Yk; Nfhl;bd; ,U Gs;sp topr; nry;Yk; Nfhl;bd; 
rkd;ghLrkd;ghLrkd;ghLrkd;ghL    

4-4�
4R-4�

  = ]-]� 
]R-]�

  = _-_�
_R-_�

 

4-(
-�-( = 

]-�
G-� = 

_-G
<-G 

4-(
-�  = 

]-�
�   = 

_-G
�     (x,y,z) Gs;spfs;  

(8,1,2) vd gpujpapl 

 
N-(
-�  = 

�-�
�  = 

(-G
�  

F
-� = -2 = -2 

−2 =  −2 =  −2 =>  ,it xU 
NfhliktdthFk; 

gphpT :gphpT :gphpT :gphpT :    

1). sin (α+β) = sinα cosβ + cosα sinβ 
ntf;lh Kiwapy; epUgp.ntf;lh Kiwapy; epUgp.ntf;lh Kiwapy; epUgp.ntf;lh Kiwapy; epUgp.    

jPh;T :jPh;T :jPh;T :jPh;T :    

Let �→= Þ�ÑÒ 

      É→=ÞßÑÒ 

�→ = cos α q→ + sin ° → 

É→ = cos β q→ + sin ± → 

É∗→ �→=    q→ → ³→
cos ± − sin ± 0
cos ° sin ° 0

 

É∗→ �→ = ³→ (sinα cos β + cos α sinβ) ---(1) 

É∗→ �→= 6 É→6 6 �→6 sin (α +β) ³→ ----- (2)  

sum (1) and (2) 

sin (α +β) = sinα cosβ + cosα sinβ 

2).  «→= ¬(q→ +�→ + G³ÑÒ® + t ¬−

(q→ + → − (³ÑÒá  kw;Wk;    
4-�

(  = 
]

-�  = 
_v�

(    

,ilg;gl;l J}uk; fhz;f.   

      �→ = (q→ +�→+ G³ÑÒ , É→ = − (q→ + →− (³ÑÒ 

Ü→ = �q→ −(³ÑÒ,              �→ = (q→ − →+ (³ÑÒ 

É→ Ak; �→ Ak; ,iz 

Ü→ − �→= �q→ − (³ÑÒ − (q→ − �→ − G³ÑÒ  

Ü→ − �→= q→ − �→ − F³ÑÒ 

:: d = 
6¬ â→- ½→®∗ ×→6

6 ×→6  

( Ü→ − �→) ∗ É →= 
q→ → ³→
1 −3 −6

−2 1 −2
 

                     = �(qÑÒ + �GÑÒ − <³ÑÒ 

6 É→6 = 	(2)( + (1)( + (−2)( 

        = √4 + 1 + 4   = √9  = 3 

  d= 
ã�RäÑ⎯Òv�µæÑ⎯Ò  -    ÙçÑ⎯Òã

�  

     = √�GGv��Fv(<
�    = √�F<

�  
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3). %iytpl;lq;fs; %iytpl;lq;fs; %iytpl;lq;fs; %iytpl;lq;fs; AC kw;Wk; kw;Wk; kw;Wk; kw;Wk; BD I I I I 
gad;gLj;jp ntf;lk; Kiwapy; gad;gLj;jp ntf;lk; Kiwapy; gad;gLj;jp ntf;lk; Kiwapy; gad;gLj;jp ntf;lk; Kiwapy; 
ehw;fuk; ehw;fuk; ehw;fuk; ehw;fuk; ABCD d;; gug;G (fhz;f)d;; gug;G (fhz;f)d;; gug;G (fhz;f)d;; gug;G (fhz;f) ½ 6KèÑÒ∗éêÑÒ6    vd epUgp.vd epUgp.vd epUgp.vd epUgp.    

jPh;T :jPh;T :jPh;T :jPh;T :    

ehw;fuk; ABCD d; gug;G 

 = gug;G [ Δ ABC + Δ ACD] 

 = ½ (�ßÑÒ∗�ëÑÒ) + �( (�ëÑÒ∗�ìÑÒ) 

 = ½ (− �ëÑÒ∗�ßÑÒ) + �( (�ëÑÒ∗�ìÑÒ) 

= ½ �ëÑÒ∗ (− �ßÑÒ + �ìÑÒ) 

= ½ �ëÑÒ∗ (ß�ÑÒ + �ìÑÒ) 

= ½ (�ëÑÒ∗ßìÑÒ) 

Area of quadrilateral ABCD = ½ 6�ëÑÒ∗ßìÑÒ6 
4). x→ + ��→ + �ÐÑÒ  vd;w epiy ntf;liuf; vd;w epiy ntf;liuf; vd;w epiy ntf;liuf; vd;w epiy ntf;liuf; 

nfhz;l Gs;spapd; gpk;gk; Gs;spfs; nfhz;l Gs;spapd; gpk;gk; Gs;spfs; nfhz;l Gs;spapd; gpk;gk; Gs;spfs; nfhz;l Gs;spapd; gpk;gk; Gs;spfs;     

 Î→ .( x→ +��→+ �ÐÑÒ) = 38 vd;w jsj;jpy; vd;w jsj;jpy; vd;w jsj;jpy; vd;w jsj;jpy; 

fhz;f.fhz;f.fhz;f.fhz;f.    

jPh;T :jPh;T :jPh;T :jPh;T :    

í→ = q→ +(→+ �³ÑÒ ,   §→ = q→ +(→+ G³ÑÒ , p=38 

Gpk;gg; Gs;sp î→ d; epiyntf;lh; 

î→= í→ + 2
�ï − ( í→. §→)�

6 §→6( §→ 

î→. í→ = ( q→ + (→ + �³ÑÒ)  . ¬ q→ + (→ + G³ÑÒ®   

         = 1 + 4 + 12 = 17 

6 §→6(
 = (1)( + (2)( + (4)(  

 = 1 + 4 + 16     = 21 

î→ = 
 ( ä→vRæÑÒvçÑÒ)v (Ï(�N-�E) ( ä→vRæÑÒvµçÑÒ)Ó

(�  

    =  ( q→ + (→ + �³ÑÒ) + 2 (21) 
 ( ä→vRæÑÒvµçÑÒ)

(�  

=  q→ + (→ + �³ÑÒ +  (q→ + G→ + N³ÑÒ 

î→ =  �q→ + F→ + ��³ÑÒ 

1).A(3, -1, 2) B(1, -1, -3)    kw;Wk;kw;Wk;kw;Wk;kw;Wk; c(4, -3, 
1)  Δ    j;jpy; gug;G fhz;fj;jpy; gug;G fhz;fj;jpy; gug;G fhz;fj;jpy; gug;G fhz;f.    

jPh;T :jPh;T :jPh;T :jPh;T :    

Þ�ÑÒ= �q→ − → + (³ÑÒ , ÞßÑÒ= q→ − → − �³ÑÒ, 

ÞëÑÒ= Gq→ − �→ + ³→  

�ßÑÒ= ÞßÑÒ − Þ�ÑÒ= q→ − → − �³ÑÒ− �q→ + → −
(³ÑÒ=− (q→ − <ðÑÒ 

�ëÑÒ= ÞëÑÒ − Þ�ÑÒ= Gq→ − �→ + ³→− �q→ + → −
(³ÑÒ= q→ − <→ − ð→ 

Δ j;jpd; gug;G = 
�
( 6�ßÑÒ∗�ëÑÒ6 

 

6�ßÑÒ∗�ëÑÒ6 = 
q→ → ³→

−2 0 −5
1 −2 −1

  

= q→ (0 − 10) − → (2 + 5) + ³→ (4 − 0) 

=�;qÑÒ − E→ + G³ÑÒ 

6�ßÑÒ∗�ëÑÒ6 = 	(−10)( + (−7)(+(4)( 

              = √100 + 49 + 16 = √165 

Δ j;jpd; gug;G = ½ √165  rm. 
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2). Let �→ , É→, Ü→ be unit vector  

�→ − É→= �→ − Ü→ = 0 and the angle 

between É→ \�ñ Ü→ is 
}
F. Prove that 

�→ = ±2( É→∗ Ü→) 

Sol. 

Given �→ . É→=  �→ . Ü→ = 0    => �→⊥ É→
 \�ñ �→ ⊥ Ü→ 

=> �→⊥ ó nÚ
 ( É→ \�ñ Ü→) =>  É→ \�ñ Ü→  \óô ï\ó\õõôõ 

É→ ∗ Ü→= 6 É→6 6 Ü→6 �t�`ô §→ 

É→ ∗ Ü→ =  1 *1 .sin
}
F §→ 

É→ ∗ Ü→ = 
�
( �→ 

�→ =2( É→ ∗ Ü→ ) 

 

1).  x + 1 = 2y = -12z kw;Wk;kw;Wk;kw;Wk;kw;Wk;    

 x = y+2 = 6z-6 ,it xU jsj;jpy; ,it xU jsj;jpy; ,it xU jsj;jpy; ,it xU jsj;jpy; 
mikahf; NfhLfs; vdmikahf; NfhLfs; vdmikahf; NfhLfs; vdmikahf; NfhLfs; vd    epWTf.epWTf.epWTf.epWTf.    

jPh;T :jPh;T :jPh;T :jPh;T :    

4v�
�  = 2y = -12z => 

4v�
�  = 

]
�
R
 = 

_
¸�
�R

 ---(1) 

4
� = 

]v(
�  = 

F_-F
�  = 

4
� = 

]v(
�  = 

_-�
�
·

   ----(2) 

�→ = − q→  

É→ = q→ + �
( → − �

�( ³→) 

Ü→=  − (→ + ³→  

�→=  q→ + → + �
F ³→  

Ü→ − �→=  − (→ + ³→ + q→ = q→ − (→ + ³→ 

É→∗ �→=     
q→ → ³→
1 �

( − �
�(

1 1 �
F

       

    = q→ ¬ �
�( + �

�(® − → ¬�
F + �

�(® + ³→ (1 −
�
() 

É→ ∗ Ü→= 
(

�( q→ − �
�( → + �

( ³→ 

É→ ∗ Ü→= 
�
F q→ − �

G → + �
( ³→ 

( Ü→ ∗ �→).( É→ ∗ �→) 

= ( q→ − (→ + ³→).(
�
F q→ − G→ + �

( ³→) 

= 
� 
F + (

G + �  
(   = 

�
F  + 1 

= 
E
F ≠0 ,it xU jsj;jpy; mikahf; ,it xU jsj;jpy; mikahf; ,it xU jsj;jpy; mikahf; ,it xU jsj;jpy; mikahf; 

NfhLfsNfhLfsNfhLfsNfhLfs 

2). �x→ + ��→ + Ð→  , x→ − ��→ + �ÐÑÒ)  ,           
�x→ + �→ + �ÐÑÒ)  xU js ntf;lh; xU js ntf;lh; xU js ntf;lh; xU js ntf;lh; vd vd vd vd 

epWTf.epWTf.epWTf.epWTf.    

jPh;T :jPh;T :jPh;T :jPh;T :    

�→ = ((q→ + �→ + ³→)   

É→ = ( q→ − (→ + (³ÑÒ)   

Ü→ = (�q→ + → + �³ÑÒ)   

  �→ ( É→ ∗ Ü→) = 0 

�→ ( É→ ∗ Ü→) =  
2 3 1
1 −2 2
3 1 3

 

 = 2(-6-2) -3(3-6) + 1( 1+6) 

= 2(-8) -3(-3) + 1(7) 
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= -16 +9 + 7 

= 0  ,it xU js ntf;lh;fs; 

3). (2,3,6) Gs;sp top nry;tJk; Gs;sp top nry;tJk; Gs;sp top nry;tJk; Gs;sp top nry;tJk;  0-�� = 1v�� = [-��   kw;Wk;kw;Wk;kw;Wk;kw;Wk;    

 4v�( = ]-� -< =  _v�-�  ,tw;wpw;F ,izahf 

nfhLj;Jk; Jizahf Mfhj ntf;lh; 
rkd;ghL fhz;f. 

jPh;T :  

�→ = ((q→ + �→ + F³ÑÒ)   

É→ = ((q→ + �→ + ³→)   

Ü→ = ((q→ − <→ − �³ÑÒ)   

( É→ ∗ Ü→) =  
q→ → ³→
2 3 1
2 −5 −3

 

= q→ (−9 + 5) − →(-6-2) +³→ (−10 − 6) 

= − Gq→ + N→ − �F³ÑÒ) 

( «→ − �→) ∗ ¬ É→∗ Ü→® = ( «→ − ((q→ + �→ +
F³ÑÒ))  . (− Gq→ + N→ − �F³ÑÒ)  50 

«→ . (− Gq→ + N→ − �F³ÑÒ)  - (−8 + 24 − 96 ) 

50 

-4x +8y – 16z = -80 

÷ by – 4 => x +2y + 4z = 20 

X – 2y + 4z -20 = 0 

4). (2>2>1) (9>3>6) vd;w xU Gs;sp topf; (2>2>1) (9>3>6) vd;w xU Gs;sp topf; (2>2>1) (9>3>6) vd;w xU Gs;sp topf; (2>2>1) (9>3>6) vd;w xU Gs;sp topf; 
gdpj;Jk;gdpj;Jk;gdpj;Jk;gdpj;Jk; 2x + 6y + 6z = 9    vd;w vd;w vd;w vd;w 
jsj;jpw;F nrq;Fj;jhf nry;yf; $ba jsj;jpw;F nrq;Fj;jhf nry;yf; $ba jsj;jpw;F nrq;Fj;jhf nry;yf; $ba jsj;jpw;F nrq;Fj;jhf nry;yf; $ba 
Nfhl;by; ntf;lh; kw;Wk; fhh;Brpak; Nfhl;by; ntf;lh; kw;Wk; fhh;Brpak; Nfhl;by; ntf;lh; kw;Wk; fhh;Brpak; Nfhl;by; ntf;lh; kw;Wk; fhh;Brpak; 
rkd;ghL fhz;f.rkd;ghL fhz;f.rkd;ghL fhz;f.rkd;ghL fhz;f.    

jPh;T : jPh;T : jPh;T : jPh;T :     

 �→ = ((q→ + (→ + ³→)   

É→ = ( �q→ + �→ + F³ÑÒ)   

Ü→ = ((q→ + F→ + F³ÑÒ)   

ntf;lh; rkd;ghL 

 «→ = (1 − �) �→ +� É→ + n Ü→  

«→ = (1 − �)((q→ + (→ + ³→) + � ( �q→ + �→ +
F³ÑÒ) + t ((q→ + F→ + F³ÑÒ) 

fhh;Brpak; rkd;ghLfs; = 
) − )� * − *� c − c�)( − )� *( − *� c( − c�`� `( `�

  = 0 

) − 2 * − 2 c − 1
9 − 2 3 − 2 6 − 1

2 6 6
  = 0 

) − 2 * − 2 c − 1
7 1 5
2 6 6

   =0 

(x-2) (6-30) – (y-2) (42-10) + (z-1) (42-2) 
= 0 

(x-2) (-24) – (y-2) (32) + (z-1) (40) = 0 

-24x + 48 – 32y + 64 + 40z -40 = 0 

÷ by  -8 => 3x + 4y -5z -9 = 0 

5). xU Kf;Nfhzj;jpd; xU Kf;Nfhzj;jpd; xU Kf;Nfhzj;jpd; xU Kf;Nfhzj;jpd; 
cr;rpfspypUe;J mtw;wpw;F vjpNu cr;rpfspypUe;J mtw;wpw;F vjpNu cr;rpfspypUe;J mtw;wpw;F vjpNu cr;rpfspypUe;J mtw;wpw;F vjpNu 
cs;s gf;fq;fSf;F tiuag;gLk; cs;s gf;fq;fSf;F tiuag;gLk; cs;s gf;fq;fSf;F tiuag;gLk; cs;s gf;fq;fSf;F tiuag;gLk; 
nrq;Fj;J NfhLfs; xU Gs;spapy; nrq;Fj;J NfhLfs; xU Gs;spapy; nrq;Fj;J NfhLfs; xU Gs;spapy; nrq;Fj;J NfhLfs; xU Gs;spapy; 
re;jpf;Fk; vd epUgp.re;jpf;Fk; vd epUgp.re;jpf;Fk; vd epUgp.re;jpf;Fk; vd epUgp.    

jPh;T :jPh;T :jPh;T :jPh;T :    

Δ ABC  

  Þ�ÑÒ= �→ 

 ÞßÑÒ= É→  
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ÞëÑÒ= Ü→  

�ìÑÒ ⊥r to ßëÑÒ => Þ�ÑÒ ⊥r ßë ÑÒ 

     =>  �→∗ ¬ Ü→ − É→® = 0 

¬ �→∗ Ü→® − ¬ �→∗ É→® = 0   -- (1) 

ßöÑÒ ⊥r to ë�ÑÒ => ÞßÑÒ ⊥r ë� ÑÒ 

      =>  É→∗ ¬ �→ − Ü→® = 0 

¬ �→∗ É→® − ¬ É→∗ Ü→® = 0   -- (2) 

(1) + (2) => ¬ �→∗ Ü→® − ¬ É→∗ Ü→® = 0 

 

¬ Ü→® . ¬ �→ − É→® = 0 

ÞëÑÒ ⊥r to ß�ÑÒ 

ë÷ÑÒ ⊥r to ß�ÑÒ 

Δ j;jpd; Fj;Jf; NfhLfs; xU Gs;sp 
topr; nry;Yk;. 
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7777....    
titititiffffEz;Ez;Ez;Ez;ffffzpjj;jpd; zpjj;jpd; zpjj;jpd; zpjj;jpd; 

gad;ghLgad;ghLgad;ghLgad;ghLffffssss 
2 marks 

1). s(t) = 
ø��  – t2 +3 1)vDk; tpjpg;gb xU 1)vDk; tpjpg;gb xU 1)vDk; tpjpg;gb xU 1)vDk; tpjpg;gb xU 

JJJJffffs; es; es; es; effffUk; J}uk; mikUk; J}uk; mikUk; J}uk; mikUk; J}uk; mikffffpd;wJ  pd;wJ  pd;wJ  pd;wJ  
ve;nje;j Neuq;ve;nje;j Neuq;ve;nje;j Neuq;ve;nje;j Neuq;ffffspy; mjd; spy; mjd; spy; mjd; spy; mjd; 
jpirNtjpirNtjpirNtjpirNtffffKk; KLKk; KLKk; KLKk; KLffff;;;;ffffKk; G+r;rpa Kk; G+r;rpa Kk; G+r;rpa Kk; G+r;rpa 
kjpg;ig kjpg;ig kjpg;ig kjpg;ig milAk; ?milAk; ?milAk; ?milAk; ? 

S(t) = 
�o��  - t2 +3 

v : S’(t) = 
�o(�  - 2t 

a : S (t) = 2t – 2 

S (t) = 0 =) t2 -2t = 0 

                    t(t-2) = 0 

              t=0, kw;Wk; t = 2 

∴ t = 0, 2 vDk; NghJ jpirNtfk; 
G+r;rpa kjpg;ig milAk; . 

t = 0, 2 

S”(t) = 0 =) 2t – 2 = 0 

                  2t = 2   

                   t = 1 

∴ t = 1 vDk; NghJ  KL;f;fk; G+r;rpa 
kjpg;ig milAk;. 

 

2) Y = x4 + 2e x tistiutistiutistiutistiuffff;;;;FFFF    ( 0> 2)  ( 0> 2)  ( 0> 2)  ( 0> 2)  
Gs;spapy; Gs;spapy; Gs;spapy; Gs;spapy; 
njhLNnjhLNnjhLNnjhLNffffhL>nrq;NhL>nrq;NhL>nrq;NhL>nrq;NffffhLhLhLhLffffspd; spd; spd; spd; 
rkd;ghLrkd;ghLrkd;ghLrkd;ghLffffisisisisffff; ; ; ; ffffhz;hz;hz;hz;ffff....    

y = x4 + 2e x 

�]�4 = 4x3 + 2ex 

m= ¬�]�4® (0,2), =4(0) + 2e0 

m = 0 + 2(1) 

m = 2 

 (0,2) -y; njhLNfhl;bd; rkd;ghL. 

 

y-*� = m(x-)�) 

y-2 = 2 (x-0) 

y-2 = 2x 

=) 2x – y + 2 = 0 

(0,2) - y; nrq;Nfhl;bd; rkd;ghL. 

y-*� = -
�¦ (x-)�) 

y-2 = -
�((x-0) 

2(y-2) = - 1 (x) 

2y – 4 = -x 

: . X+2y- 4 = 0 

3). f(x) = 
�0  vd;w rhh;gpw;F vd;w rhh;gpw;F vd;w rhh;gpw;F vd;w rhh;gpw;F a, b    ia ia ia ia 

KOKOKOKOvz;vz;vz;vz;ffffshshshshffff    nnnnffffhz;l Kba hz;l Kba hz;l Kba hz;l Kba 
,ilnts,ilnts,ilnts,ilnts [a,b] y; ruhrhp kjpg;Gj; y; ruhrhp kjpg;Gj; y; ruhrhp kjpg;Gj; y; ruhrhp kjpg;Gj; 

Njhw;wj;jpd;gb ,Wjp kjpg;GNjhw;wj;jpd;gb ,Wjp kjpg;GNjhw;wj;jpd;gb ,Wjp kjpg;GNjhw;wj;jpd;gb ,Wjp kjpg;G  √ÛÔ ----        
vd epWTvd epWTvd epWTvd epWTffff 

F(x) MdJ  MdJ  MdJ  MdJ  [a,b] y; njhlh;r;rpahdJ y; njhlh;r;rpahdJ y; njhlh;r;rpahdJ y; njhlh;r;rpahdJ 
(a,b) ----    y; tiy; tiy; tiy; tiffffaplj;japlj;japlj;japlj;jffff;;;;ffffJ .J .J .J .    

 :. ruhrup kjpg;G Njw;;wj;jpd;gb C ∈ (a 
,b)MdJ. 

f (c) = 
ú(É)-ú(�)É-�      - (1) vd;W ,Uf;Fk;;. 

f (x) = 
�4 
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=) f’ (x) = 
-�4( =) f’ (c) =

-�Ü( 

(1)=) -
�Ü( = 

¬�×®-(�½)É-�  

- � Ü( = �É-�(1/b)-(1/a) 

- 
�Ü(  = 

�É-�  �� - ÉÉ� � 
        = 

�� - É  �� - ÉÉ� � 
  - 

�Ü( = ab 

 ∴ c = √\^ 

4). f(x) = 3x4 – 4x3  rhu;gpw;rhu;gpw;rhu;gpw;rhu;gpw;FFFF    [-1 , 2]    
,ilntspapy; kPg;ngU kw;Wk; kPr;rW ,ilntspapy; kPg;ngU kw;Wk; kPr;rW ,ilntspapy; kPg;ngU kw;Wk; kPr;rW ,ilntspapy; kPg;ngU kw;Wk; kPr;rW 
mWjp mWjp mWjp mWjp kjpg;Gkjpg;Gkjpg;Gkjpg;Gffffisisisisffff; ; ; ; ffffhz;hz;hz;hz;ffff....    

f(x) = ���- ��� 

f ’(x) = 12x3 - 12x2 

          = 12x2 (x-1) 

f ’(x) = 0 => 12x2 (x-1) = 0 

         →   x=0, x=1 

epiyg;Gs;spfs;  x = 0,1 

f(x) = 3x4 – 4x3 

f(0) = 3(0) – 4(0) = 0 

f(1) = 3(1) – 4(1) = 3-4 = -1 

f(-1) = 3(-1)4 – 4(-1)3 = 3(1)-4(-1)  

                                 = 3+4 = 7 

f(2) = 3(2)4- 4(2)3 

        =3(16)-4(8) 

        =48 -32   =16 

kPg;ngU ngUkk;= 16 

kPr;rPW rpWkk;   = -1 

5). f(x) =
4(4(-�  tistiuf;F 

njhiyj;njhLNfhLfisf; fhz;f. 

x2-1 = 0 =) x2-1 

                x = ± 1 

lim4→� þ())=lim4→� 4(4(-� 

                     =
��-� =

�; = ∞ 

lim4→ -� þ()) = lim4→-� 4(4(-� 

= 
(-�)R

(-�)R-� = 
��-� = �;  = ∞ 

x = 1 , x = -1 Mfpait epiyf;Fj;J     
njhLNfhLfs;. 

 

lim4→� þ()) = lim4→� 4R
4R¬�v ��R®                       

                       =lim4→� ��-4R 

                        = 
��-;    

                          = 1 

     y =1  vd;gJ fpilkl;l 
njhiyj;njhLNfhL MFk;. 

 

 

 

3 marks 

1). x2-y2 =r2 kw;Wkkw;Wkkw;Wkkw;Wk xy = c2;  vd;W ;  vd;W ;  vd;W ;  vd;W 
tistiutistiutistiutistiuffffs; nrq;s; nrq;s; nrq;s; nrq;FFFFj;jhj;jhj;jhj;jhffff    
ntl;bntl;bntl;bntl;bffff;n;n;n;nffffhs;Sk; vdhs;Sk; vdhs;Sk; vdhs;Sk; vdffff;;;;ffffhl;Lhl;Lhl;Lhl;Lffff 

c,r MMMMffffpait khwpyppait khwpyppait khwpyppait khwpypffffs;.s;.s;.s;.    
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ntl;bf;nfhs;Sk; Gs;sp ( ntl;bf;nfhs;Sk; Gs;sp ( ntl;bf;nfhs;Sk; Gs;sp ( ntl;bf;nfhs;Sk; Gs;sp ( x , y ) vd;f.) vd;f.) vd;f.) vd;f. 

x2 – y2 = r2 

x - iag; nghWj;J tifapl  

2x – 2y 
�]�4 = 0 

-2y 
�]�4 = -2x 

�]�4 = 
-(4-(] 

Ì� = ¬�]�4®(x ,y )=
4�]� 

ntl;bf;nfhs;Sk; Gs;sp (x ,y ) 

xy = c2 

Y = 
ÜR
4  

�]�4 = 
-ÜR
4R  

Ì(= ¬�]�4®()�,*�) = 
-ÜR
4�R  

Ì�xÌ( = ¬4�]�® ¬-ÜR
4�R ® 

           = 
-ÜR
4�]� 

= 
-ÜR
ÜR  => h)�,*� = ̀ (] 

Ì�,Ì(� -�. 

 

   :. tistiufs; nrq;Fj;jhf 
ntl;bf;nfhs;Sk;. 

2). log (1+x) d; nkf;yhudpd; tphpit  

-1<x≤1 y; ehd;F g+r;rpakw;w cWg;Gfs; 
tiu fhz;f. 

 

 

 log(1+x)-k; mjd; 
tiff;nfOf;fSk; 

x=0 -y; 
kjpg;G 
 

f(x) log(1+x) log 1 = 0 
f’(x) 11 + ) 

��v;=1 

f ”(x) −1(1 + ))2 
-�(�v;)R =-

1 
f ”’(x) (-�)(-()(�v4)�  = ((�v4) 

((�v;)=2 

f iv(x) ((-�)(�v4)µ = -F(�vG)µ -F(�v;)µ=-6 

 

nkf;yhhpd; tphpT. 

f(x) = f(0) + 
4�!f’(0)+

4R
(! f’’(0)+… 

log (1+x) = 0 + 
4�!(1)+

4R
(! (-1)+

4
�! (2)+

4µ
G! (-

6)+.. 

=
4� - 4R

�∗( +
(4

�∗(∗� - 
F4µ

�∗(∗�∗G +….. 

log (1+x) = x - 
4R
(  + 

4
�  - 

4µ
G  +…. 

3) kjpg;gpLf :lim4→�R(�t�))o�§4 
Let g(x) = (�t�))o�§4 

log g(x) = log (�t�))o�§4 

               = tan x. log (sin x) 

log g(x) = 
��� (�q§4)��m 4  

lim4→�R log �())=lim4→�R
��� (�q§4)��m 4  

¬;;®tbtk; 
Nyhgpjhypd; tpjpiag; gad;gLj;j  

=lim�→	  R
�  
�¥¿.��~�
- �
�¥R¿  

=lim4→�R(−`Ú�) �t�)) 

= - cos 
}( sin 

}( 
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lim4→�R log �()) = -(0)(1) 

log �lim4→�R �())� = 0 

lim4→�R �()) = eo = 1 

4). ,uz;L kpi,uz;L kpi,uz;L kpi,uz;L kpiffffvz;vz;vz;vz;ffffspd; $Ljy;spd; $Ljy;spd; $Ljy;spd; $Ljy;12 
NkYk; ngUNkYk; ngUNkYk; ngUNkYk; ngUffff;;;;FFFFj;njhij;njhij;njhij;njhiffff    ngUkk; ngUkk; ngUkk; ngUkk; 
vdpy; me;j vz;vdpy; me;j vz;vdpy; me;j vz;vdpy; me;j vz;ffffisisisisffff; ; ; ; ffffhz;hz;hz;hz;ffff....  

,U vz;fs;  x,y vd;f  

 $Ljy;= 12 

x+y =12 

y = 12-x 

ngUf;Fj;njhif : 

A =xy 

A = x(12-x) 

A(x) = 12x – x2 

A’(x) = 12 -2x 

A’’(x) = -2 

ngUkk; epge;jid A’(x) =0 

 12 – 2x = 0 
       -2x = 12 
        ∴ x= 6 
x=6 vdpy;  A(x) = -2 < 0 
x=6-y; A(x) ngUkk; milfpwJ 
x=6   => y = 12 – 6, y = 6 
Njitahd vz;fs;= 6, 6 
ngUk kjpg;G     = xy 
                             = (6)(6) 
                             = 36 

5) F(x) = x(x+3) �-z� , -3≤ 0 ≤ O vd;w vd;w vd;w vd;w 
tistiutistiutistiutistiuffff;;;;FFFF        x mr;rpw;mr;rpw;mr;rpw;mr;rpw;FFFF    ,izah,izah,izah,izahffff    
tiuag;gLk; njhLNtiuag;gLk; njhLNtiuag;gLk; njhLNtiuag;gLk; njhLNffffhl;bd; njhLk; hl;bd; njhLk; hl;bd; njhLk; hl;bd; njhLk; 

Gs;spapd; Gs;spapd; Gs;spapd; Gs;spapd; x  d; kjpg;G ( d; kjpg;G ( d; kjpg;G ( d; kjpg;G ( ----3 >6 ) vd;w 3 >6 ) vd;w 3 >6 ) vd;w 3 >6 ) vd;w 
,ilntspapy; mikAk; vd epWT,ilntspapy; mikAk; vd epWT,ilntspapy; mikAk; vd epWT,ilntspapy; mikAk; vd epWTffff.  .  .  .      

i.e  f(x) = ()(+3x) ô-�R 

     f’(x) = (2x+3) ô-�R 

f(x) MdJ [-3,0]; -y; njhlh;rpahdJ  

 (-3,0)-y; tifaplj;jf;fJ 

 f(-3) = f (0) =0 Nuhypd; Njw;wg;gb 

 c € (-3,0) ia f’(c) = 0 vDkhW 
fhzyhk; 

:: (2c+3) ô-�R  = 0 

 2c + 3 = 0  

        2c = -3 

         C = - 
�( = - 1.5 € (-3,0) 

:: x = -1.5 Gs;spapd; tiuag;gLk; 
njhLNfhL x mr;rpw;F ,izahf 
,Uf;Fk; 

5 marks 

Nfhstbtpy; cs;s xU CJigapy; Nfhstbtpy; cs;s xU CJigapy; Nfhstbtpy; cs;s xU CJigapy; Nfhstbtpy; cs;s xU CJigapy; 
fhw;wpid tpdhbf;F fhw;wpid tpdhbf;F fhw;wpid tpdhbf;F fhw;wpid tpdhbf;F 1000 nrkP nrkP nrkP nrkP 3vDk; vDk; vDk; vDk; 
tpjj;jpy; ehk; Cjpdhy; Muk; tpjj;jpy; ehk; Cjpdhy; Muk; tpjj;jpy; ehk; Cjpdhy; Muk; tpjj;jpy; ehk; Cjpdhy; Muk;  7 nrkP nrkP nrkP nrkP 
vDk;NghJ CJigapd;; Muj;jpd; vDk;NghJ CJigapd;; Muj;jpd; vDk;NghJ CJigapd;; Muj;jpd; vDk;NghJ CJigapd;; Muj;jpd; 
khWghl;L tPjk; vd;dkhWghl;L tPjk; vd;dkhWghl;L tPjk; vd;dkhWghl;L tPjk; vd;d?    NkYk; NkYk; NkYk; NkYk; 
Nkw;gug;G Nkw;gug;G Nkw;gug;G Nkw;gug;G  khWghl;L tPjj;ijAk; khWghl;L tPjj;ijAk; khWghl;L tPjj;ijAk; khWghl;L tPjj;ijAk; 
fzf;fpLf.fzf;fpLf.fzf;fpLf.fzf;fpLf. 

; Nfhstbt  CJigapd; Muk; ; Nfhstbt  CJigapd; Muk; ; Nfhstbt  CJigapd; Muk; ; Nfhstbt  CJigapd; Muk; r     
vd;fvd;fvd;fvd;f 

fdmsT: v = 
G�πr3 

�î�o = 
G� � (3r2

�«�o ) �î�o = 4πr2�«�o   -(1) 
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: fzf;fpd;gb r = 7 nrkP, 
�î�o = 

1000nrkP 3 

(1) => 1000 = 4π (7)2 
�«�o �«�o = 

�;;;G}(E)(  

      = 
(<;G�}  nrkP/ tpdhb 

Muj;jpd; khWghl;L tpjk;: (<;G�}  nrkP/ 
tpdhb 

Nfhsj;jpd; Nkw;gwg;G: S = 4πr2 

���o = 4π (2r 
�«�o) 

     = 8π (7) ¬(<;G�}® 

  
���o = 

(;;;E  

gug;gstpd; khWghl;L tPjk;  

(;;;E  nrk2/ tpdhb 

2) y=x2 kw;Wk; y = (x-3)2 vd;w 
tistiufSf;F ,ilg;gl;l 
Nfhzj;ijf; fhz;f. 

x = x2     -(1) 

x = (x-3)2 –(2) 

 (1)kw;Wk; (2) ypUe;J  

x2 = (x-3)2 

x2 = x2 – 6x +9 

6x = 9 

x = 
�( 

y= x2 => y = (�()( = 9/4 

ntl;bf;nfhs;Sk; Gs;sp (
�(  , �G ) 

y = x2 

�]�4 = 2x 

Ì� = ¬=�®¬ R   ,   �µ® = 2¬�(® 

Ì�=3 

Y = () − 3)( 

�]�4=2(x-3) 

Ì(=¬�]�4®¬R ,� µ® = 2¬�(  - 3®     

Ì( = 2¬�-F( ® 

Ì( = -3 

Nfhzk;   � vd;f 

tan� = � ¦�-¦(�v¦�¦(� 
         =6 �-(-�)�v(�)(�)6 
        =6�v��-�6 
        =6 F-N6 
      tanϴ = �G 

ϴ = tan-1¬�G® 

3) f(x) =4x3 + 3x2 – 6x +1 vd;w 
rhh;gpw;F Xhpay;G 
,ilntspfs;>,lQ;rhh;e;j 
mWjpkjpg;G fhz;f. 

 f (x) = 4x3 + 3x2 – 6x + 1 

f ’(x) = 12x2 + 6x – 6 

f ’(x) = 6(2x2 + x – 1) 

f ’ (x) =6(x+1) (2x-1) 

f ’(x) = 0 
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 6(x+1) (2x-1) = 0 
x = -1,or  2x -1 = 0 
                    2x = 1 

                    x = 
�( 

epiug;Gs;spfs;   x = -1, ½ 

,ilntspfs; : (-∞, -1), (-1,1/2),(-
1/2,∞) 

,ilntsp (-∞,-1) 
x = -2 

(-1,1/2) 
x = 0 

(1/2, ∞) 
x =1 

f’(x) 
,d;Fwp 
6(x+1)(2x-1) 

(-)(-)=+ (-)(+)= - (+)(+) = + 

Xhpay;G 
jd;ik 

jpl;lkhf 
VWk; 

jpl;lkhf 
,wq;Fk; 

jpl;lkhf 
VWk; 

 

f(x) ; (-∞,-1), kw;Wk; (1/2,∞), y; f(x) ; 
jpl;lkhf VWk; (-1,1/2) F (x) jpl;lkhf 
,wq;Fk;  

f ’(x) d; Fwp; x  = -1  y; kpifapypUe;J 
Fiwahf khWtjhy; 

,lQ;rhh;e;j ngUkjpg;G } = f (-1) 

                             = 4 (-3)3 + 3(-1)2 
– 6(-1) +1 

                                      = -4 + 3 + 6 + 1 

                                     = 6 

f ’(x) d; Fwp  ½ -y; FiwapypUe;J 
kpiff;F khWtjhy; 

  ,lQ;rhh;e;j rpWa kjpg;G  = f(1/2) 

                               = 4 ¬�(®�
+ 3¬�(®(

-

6¬�(® + 1 

                              = 4 ¬�N® + 3¬�G® -3 + 1 

                               = 
�( + 

�G - 2 

                               = 
(v�-NG , = - �G 

5)    xU nrt;txU nrt;txU nrt;txU nrt;tffff    tbtpyhd gtbtpyhd gtbtpyhd gtbtpyhd gffff;;;;ffffj;jpy;j;jpy;j;jpy;j;jpy; 
24    nrkPnrkPnrkPnrkP 2 mstpw;mstpw;mstpw;mstpw;FFFF    
mr;rplg;gl;lJs;sJ . Nkw;Gw kw;Wk; mr;rplg;gl;lJs;sJ . Nkw;Gw kw;Wk; mr;rplg;gl;lJs;sJ . Nkw;Gw kw;Wk; mr;rplg;gl;lJs;sJ . Nkw;Gw kw;Wk; 
ffffPo;g;Gw Xuq;Po;g;Gw Xuq;Po;g;Gw Xuq;Po;g;Gw Xuq;ffffs; 1s; 1s; 1s; 1.5.5.5.5    nrkP mstpYk; nrkP mstpYk; nrkP mstpYk; nrkP mstpYk; 
kw;w gkw;w gkw;w gkw;w gffff;;;;ffffq;q;q;q;ffffspd; spd; spd; spd; Xuq;Xuq;Xuq;Xuq;ffffs; 1 nrkP s; 1 nrkP s; 1 nrkP s; 1 nrkP 
mstpYk; ,ilntsp tplg;gl;Ls;sJ mstpYk; ,ilntsp tplg;gl;Ls;sJ mstpYk; ,ilntsp tplg;gl;Ls;sJ mstpYk; ,ilntsp tplg;gl;Ls;sJ 
. . . . ffffhhhhffffpj gpj gpj gpj gffff;;;;ffffj;jpd; j;jpd; j;jpd; j;jpd; FiwFiwFiwFiwe;j e;j e;j e;j 
gug;gstpw;gug;gstpw;gug;gstpw;gug;gstpw;FFFF    mjd; ePs> mmjd; ePs> mmjd; ePs> mmjd; ePs> mffffyq;yq;yq;yq;ffffs; s; s; s; 
vd;dthvd;dthvd;dthvd;dthffff    ,U,U,U,Uffff;;;;ffff    Ntz;Lk;Ntz;Lk;Ntz;Lk;Ntz;Lk; .    

;mr;rplg;gl;l gf;fj;jpd; ePsk;  x mfyk; 
y vd;f 

     fhfpjj;jpd;  ePsk;  = x +2 

    fhfpjj;jpd; mfyk; = y + 3 

gug;G: A = (x+ 2) (y + 3) 

           A = xy+ 3x + 2y + 6 

 fzf;fpd;;gb   xy = 24 

                            y = 24/x 

:: A = 24+ 3x + 2¬(G4 ® + 6 

A (x) = 3X + 
GN�  + 30 

A’ (x) = 3 - 
GN�R 

A’’ (x) = 
(-GN)(-()�  = 

�F� 

A’(x) =0=>3-
GN�R = 0 

                    3 = 
GN�R 

                  x2 = 16 => x = 4 

x = 4 vdpy; , A’’ (x) = 
�FG>0 

:: x = 4 vdpy;  A (x) rpWkk; milfpwJ. 
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x = 4 => y = 
(G4   = 

(GG  =6 

Fiue;j gug;gstpw;F Njitahd  

ePsk;  = x + 2 = 4+2 = 6 nrkP 

mfyk; = y + 3 = 6 + 3 = 9nrkP 

6) y = f(x) = x2 – x – 6 vd;w 
tistiuia tiuf. 

f(x) = x2 – x – 6 

=>y =(x – 3) (x + 2) 

1. rhh;gfk;: (-∞,∞) 

2. ntl;Lj;Jz;Lfs;:  

y = 0 =>  ntl;Lj;Jz;Lfs;  x =3, x = -
2 

x = 0 = > ntl;Lj;Jz;Lfs;  y = -6 

x ntl;Lj;Jz;Lfs;: (3,0) , (-2,0) 

y ntl;Lj;Jz;Lfs;: = (0,-6 ) 

3. f’ (x) = 2x -1 

f’ (x) =0 => 2x -1 = 0 

 2x = 1 

x = ½ 

:: x = ½ y; episg;Gs;sp mikAk;  

4. f ’’(x) = 2> 0 ≠ x 

:: x = ½, y; f(x) rpWk kjpg;ig milAk; 

     rpWk kjpg;G = f( �( ) 
                            =

(�)R
(()  -¬�(® -6 

                             = 
�G - 

�( - 6 

                             = 
�-(-(GG  = 

-(<G  

5. f(x) d; tPr;rfk;  Y ≥ -
(<G  

6. f’’ (x) = 2, ≠ x vd;gjhy; nka;vz; 
Neh;f;NfhL KOikapYk; Nky;Nehf;fp 
FopT MFk; 

7. f(x) tisT khw;wg;Gs;spfs; ,y;iy 

8. njhiyj;njhLNfhLfs; ,y;iy. 
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8. tifaPLfs; kw;Wk; gFjp 8. tifaPLfs; kw;Wk; gFjp 8. tifaPLfs; kw;Wk; gFjp 8. tifaPLfs; kw;Wk; gFjp 
tiff;nfOf;fs;tiff;nfOf;fs;tiff;nfOf;fs;tiff;nfOf;fs;    

2 kjpg;ngz; 2 kjpg;ngz; 2 kjpg;ngz; 2 kjpg;ngz; tpdh tpilfs;tpdh tpilfs;tpdh tpilfs;tpdh tpilfs;    

1) f(x) = x2 +3x vd;w rhh;gpy; vd;w rhh;gpy; vd;w rhh;gpy; vd;w rhh;gpy; df fhz;f fhz;f fhz;f fhz;f 
kw;Wk;  kw;Wk;  kw;Wk;  kw;Wk;   x=3 kw;Wk;kw;Wk;kw;Wk;kw;Wk; dx = 0.02. 
vDk;NghJ vDk;NghJ vDk;NghJ vDk;NghJ df If; kjpg;gpLf.If; kjpg;gpLf.If; kjpg;gpLf.If; kjpg;gpLf.    

f(x) =x2 +3x → f ‘(x) = 2x +3  

        →df = (2*3+3) 0.02 

                = 9(0.02)           [ :. f’(x) = 
�ú�4 ] 

              df =0.18  

2 )gpd;tUk; rhh;GfSf;F gpd;tUk; rhh;GfSf;F gpd;tUk; rhh;GfSf;F gpd;tUk; rhh;GfSf;F 
nfhLf;fg;gl;l Gs;spfspy; Nehpay; nfhLf;fg;gl;l Gs;spfspy; Nehpay; nfhLf;fg;gl;l Gs;spfspy; Nehpay; nfhLf;fg;gl;l Gs;spfspy; Nehpay; 
Njhuha kjpg;igf; fhz;f               Njhuha kjpg;igf; fhz;f               Njhuha kjpg;igf; fhz;f               Njhuha kjpg;igf; fhz;f               
f(x) = x3-5x+12, x0 = 2.    

Soln; 

  f(x0) = 23-5(2)+12 

           = 8 -10 +12 

          f(x0)  = 10 

 f’(x) = 3x2-5 

f’(0) = f’(2) = 3(2)2-5 

        = 3(4) -5 = 7 

  L(x) = f(x0) +f’(x 0) (x-x0) 

  L(x) = 10 +7(x-2) => 10+7x-14  => 7x- 
4 

3) v(x,y,z) = xy +yz+zx ,x,y,z  R. vdpy; vdpy; vdpy; vdpy; 

tifaPL tifaPL tifaPL tifaPL dv If; fhz;f.If; fhz;f.If; fhz;f.If; fhz;f.  

Soln: 

   v(x,y,z) = xy +yz + zx 

    
�î�4 = y+0+z = y+z 

�î�] = x+z+0 = x+z 

�î�_ = 0+y+x = y+x 

dv = 
�î�4 dx+ �î�] dy +  �î �_ dz 

dv= (y+z) dx + (x+z) dy + (x+y) dz 

4) xU Fwpg;gpl;l gwitapd; Kl;il xU Fwpg;gpl;l gwitapd; Kl;il xU Fwpg;gpl;l gwitapd; Kl;il xU Fwpg;gpl;l gwitapd; Kl;il 
fpl;ljl;l Nfhs tbtkhf cs;sJ. fpl;ljl;l Nfhs tbtkhf cs;sJ. fpl;ljl;l Nfhs tbtkhf cs;sJ. fpl;ljl;l Nfhs tbtkhf cs;sJ. 
Kl;ilapd; Muk; Xl;bw;F cs;Ns 5 Kl;ilapd; Muk; Xl;bw;F cs;Ns 5 Kl;ilapd; Muk; Xl;bw;F cs;Ns 5 Kl;ilapd; Muk; Xl;bw;F cs;Ns 5 
kpkP MfTk; Xl;bw;F ntspNa 5.3 kpkP kpkP MfTk; Xl;bw;F ntspNa 5.3 kpkP kpkP MfTk; Xl;bw;F ntspNa 5.3 kpkP kpkP MfTk; Xl;bw;F ntspNa 5.3 kpkP 
MfTk; cs;sJ vdpy; Xl;bd; Njhuha MfTk; cs;sJ vdpy; Xl;bd; Njhuha MfTk; cs;sJ vdpy; Xl;bd; Njhuha MfTk; cs;sJ vdpy; Xl;bd; Njhuha 
fd msitf; fhz;f.fd msitf; fhz;f.fd msitf; fhz;f.fd msitf; fhz;f. 

Soln: 

   Nfhsj;jpd; fdmsT = 
G� π r3 

Njhuha fdmsT  r =5kpkP , r = dr 

=5.3-5 = 0.3kpkP 

       
�î�« =

G� π 3 r2 

         dv= 4πr2dr  => 4π(5*5) (0.3)         

           = 30πmm3 

5) rhh;Grhh;Grhh;Grhh;G  g(x,y) = 
�0�-010�v1�v� f;F vy;iy 

kjpg;G 
,Uf;Fkhdhy;.� �(0,1)→(�,�) �(0, 1) I I I I 
kjpg;gpLf.kjpg;gpLf.kjpg;gpLf.kjpg;gpLf. 

g(x,y) = 
�0�-010�v1�v� 

� �(0,1)→(�,�) �(0, 1)= 

                    lim(x,y ) →(1, 2 ) �0�-010�v1�v�   

               = 
�(�)�-�(�)0�v1�v�   = 

�-(N  = 
�N 

    

3 kjpg;ngz; tpdh tpilfs;3 kjpg;ngz; tpdh tpilfs;3 kjpg;ngz; tpdh tpilfs;3 kjpg;ngz; tpdh tpilfs;    
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1 .f vd;w rhh;gpw;F nfhLf;fg;gl;lvd;w rhh;gpw;F nfhLf;fg;gl;lvd;w rhh;gpw;F nfhLf;fg;gl;lvd;w rhh;gpw;F nfhLf;fg;gl;l x ,

x  kjpg;GfSf;F kjpg;GfSf;F kjpg;GfSf;F kjpg;GfSf;F .  f kw;Wk; kw;Wk; kw;Wk; kw;Wk; df     

fhz;f. NkYk; mtw;iw xg;gpLffhz;f. NkYk; mtw;iw xg;gpLffhz;f. NkYk; mtw;iw xg;gpLffhz;f. NkYk; mtw;iw xg;gpLf     

f(x) = x3 -2x2 ; x=2 , ∆x =dx = 0.5  

soln : 

f(x) = x3 -2x2 ; x=2 , ∆x =dx = 0.5 

  df  = f ‘ (x) x 

       = (3 x3 -4x) x  

       = [3(2)2 -4(2) ] 0.5 

       = [3(4) – 8 ] 0.5 

      = (12 -8 ) 0.5  

      = 4(0.5) 

      = 2.0 

f = f(x +  x) –f (x) 

    = f ( 2+0.5) –f (2) 

    = f (2.5) – f(2) 

    = [ (2.5)3 -2(2.5)2] –[ 23- 2(2)2] 

    =[ 15.625  - 12.5] – [8 -8]  

    = 3.125  

2 .rhh;G rhh;G rhh;G rhh;G f ( x,y) = 
0�v1�
1�v�  > xt;nthU> xt;nthU> xt;nthU> xt;nthU (x,y) 

 R2  f;Fk; njhlh;r;rpahdJ vd f;Fk; njhlh;r;rpahdJ vd f;Fk; njhlh;r;rpahdJ vd f;Fk; njhlh;r;rpahdJ vd 

epWTf.epWTf.epWTf.epWTf.    

( a,b)  R2   vd;gJ xU jd;dpr;irahf 

Gs;sp vd;f. f ,d; njhlh;r;rp 
jd;ikia ( a,b) ,y; Muha;Nthk;. 

i)f(a,b) =  �RvÉR
ÉRv�  is defined for  (a,b )  

R2 

ii) lim(4,])→(�,É) � ( �, ¢) = lim(4,])→(�,É) 0
�v1�

1�v�  

                               =  
�RvÉR
ÉRv�  = L 

                           Limit exist at (a ,b )  R2 

iii) lim(4,])→(�,É) � ( �, ¢) = L = f(a,b)                                 

                             =  �RvÉR
ÉRv�  

    vdNtvdNtvdNtvdNt f    vy;yh %d;W vy;yh %d;W vy;yh %d;W vy;yh %d;W 
epge;jidfSk; epge;jidfSk; epge;jidfSk; epge;jidfSk; (a,b) vd;w vd;w vd;w vd;w R2.    d;,d; d;,d; d;,d; d;,d; 
jd;dpr;irahd Gs;spapy; G+h;j;jp jd;dpr;irahd Gs;spapy; G+h;j;jp jd;dpr;irahd Gs;spapy; G+h;j;jp jd;dpr;irahd Gs;spapy; G+h;j;jp 
nra;tjhy; nra;tjhy; nra;tjhy; nra;tjhy; f    MdJ MdJ MdJ MdJ R2.,d; vy;yh ,d; vy;yh ,d; vy;yh ,d; vy;yh 
Gs;spfspYk; njhlh;r;rpAilaJGs;spfspYk; njhlh;r;rpAilaJGs;spfspYk; njhlh;r;rpAilaJGs;spfspYk; njhlh;r;rpAilaJ 

3 ) If U( x,y,z ) = log (x3 +y3+z3) 

���4 = 
�4

�� v=�vÀ� , 
���] = 

�]
�� v=�vÀ� ,  

���_  = 
�_

�� v=�vÀ� 

���4+
���]+

���_   = = 
�4

�^� v=^�vÀ^� +
�]

�^� v=^�vÀ^�            

+ �_
�^� v=^�vÀ^� 

=>
�(�( v=vÀ�)�^� v=^�vÀ^� 

4)  u (x,y) = 
0�v1�
	0v1  ,    vdpy;vdpy;vdpy;vdpy;  x

���0+1 ���1 =
�� u 

vd epWTf.vd epWTf.vd epWTf.vd epWTf. 

Soln: 

           u (x,y) = 
4Rv]R
√4v]  

     u (fx, fy) = 
(Ê4)Rv(Ê])R

	Ê4vÊ]  

       f(¸�R  u (x,y) = f  �(  u (x,y ) 

u (x,y )gbgbgbgb 
��    cila rkd;gbj;jhd cila rkd;gbj;jhd cila rkd;gbj;jhd cila rkd;gbj;jhd 

rhh;G Ma;yhpd; Njw;wg;gb rhh;G Ma;yhpd; Njw;wg;gb rhh;G Ma;yhpd; Njw;wg;gb rhh;G Ma;yhpd; Njw;wg;gb   
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     x 
���4  + y 

���] = n u  

     x 
���0  + y 

���1  = 
��  u . 

5 . v ( x,y,z ) = x3 +y3+z3+ 3xyz, vdpy;vdpy;vdpy;vdpy; �^���1�[  = 
�^���1�[  .    vd epWTfvd epWTfvd epWTfvd epWTf 

Given : v ( x,y,z ) = x3 +y3+z3+ 3xyz 

�î�_  = 0 +0+3z2 + 3xy = 3z2 +3xz 

�î�]  = 0 +3y2+0 + 3xz = 3y2 +3xz 

�^(î�]�_   =  ��_ (  �î  �_  ) = 0 + 3x = 3x→① 

�^(î�]�_  = 
 ��_  (  �î�]  ) = 0+ 3x = 3x →②  

①①①①    &②&②&②&②        
                                                                            �^���1�[  = 

�^���1�[  . 
5555----kjpg;ngz; tpdh tpilfs;kjpg;ngz; tpdh tpilfs;kjpg;ngz; tpdh tpilfs;kjpg;ngz; tpdh tpilfs;    

1 ) xU tl;l tbt jfl;bd; Muk; xU tl;l tbt jfl;bd; Muk; xU tl;l tbt jfl;bd; Muk; xU tl;l tbt jfl;bd; Muk; 
12.65 nr.kP f;Fk; gjpyhf 12.5nr.kP 12.65 nr.kP f;Fk; gjpyhf 12.5nr.kP 12.65 nr.kP f;Fk; gjpyhf 12.5nr.kP 12.65 nr.kP f;Fk; gjpyhf 12.5nr.kP 
vd msf;fg;gLfpd;wJ vdp;y; mjd; vd msf;fg;gLfpd;wJ vdp;y; mjd; vd msf;fg;gLfpd;wJ vdp;y; mjd; vd msf;fg;gLfpd;wJ vdp;y; mjd; 
gug;G fzf;fpLtjpy; gug;G fzf;fpLtjpy; gug;G fzf;fpLtjpy; gug;G fzf;fpLtjpy; 
gpd;tUtdtw;iw fhz;f gpd;tUtdtw;iw fhz;f gpd;tUtdtw;iw fhz;f gpd;tUtdtw;iw fhz;f 
1.jdpg;gpio 2.rhh; gpio 3.rjtPjg; 1.jdpg;gpio 2.rhh; gpio 3.rjtPjg; 1.jdpg;gpio 2.rhh; gpio 3.rjtPjg; 1.jdpg;gpio 2.rhh; gpio 3.rjtPjg; 
gpiogpiogpiogpio    

      r= 12.65   ,  � r =  0.15  

 tl;l tbt jfl;bd; gug;Gtl;l tbt jfl;bd; gug;Gtl;l tbt jfl;bd; gug;Gtl;l tbt jfl;bd; gug;G  A = z r2 

          
���«  = 2 z r 

                = 2 z * 12.65 * (+0.15) 

    Njhuha kjpg;GNjhuha kjpg;GNjhuha kjpg;GNjhuha kjpg;G3.795� cm2 

  nka; kjpg;Gnka; kjpg;Gnka; kjpg;Gnka; kjpg;G= A ( 12.5 ) – A ( 12.65 )  

                      = �(12.5) 2  - �( 12.65 )2 

                      = �( 156.25 – 160.0225)  

                      =  3.7725 z cm2 

i) jdpg;gpio : nka;kjpg;Gjdpg;gpio : nka;kjpg;Gjdpg;gpio : nka;kjpg;Gjdpg;gpio : nka;kjpg;G----
Njhuha kjpg;GNjhuha kjpg;GNjhuha kjpg;GNjhuha kjpg;G    

                = 3.7725 � - ( 3.795 � ) 

                           = 0.0225 z cm2 

ii.rhh; gpiorhh; gpiorhh; gpiorhh; gpio=nka;kjpg;Gnka;kjpg;Gnka;kjpg;Gnka;kjpg;G----    Njhuha kjpg;GNjhuha kjpg;GNjhuha kjpg;GNjhuha kjpg;G    

                                                                                                            nka;g;gpionka;g;gpionka;g;gpionka;g;gpio                    

                           = 
;.;((< } �.EE(< } 

                           = 0.00596 

                           = 0.006 

iii.NjrjtPjg; gpioNjrjtPjg; gpioNjrjtPjg; gpioNjrjtPjg; gpio *    100 : rhh;gpio 100 : rhh;gpio 100 : rhh;gpio 100 : rhh;gpio     

 

                                 = 0.6 % 

2 ) w( x,y,z ) = xy +yz + zx ; x=u-v ;  

y =uv; z = u+v .u,v∈ R vdpy;  vdpy;  vdpy;  vdpy;  ¬���í® , ¬� ��®fhz;f kw;Wk; fhz;f kw;Wk; fhz;f kw;Wk; fhz;f kw;Wk; ¬�(   − 1®        
,y; mtw;wpd; kjpg;G fhz;f.,y; mtw;wpd; kjpg;G fhz;f.,y; mtw;wpd; kjpg;G fhz;f.,y; mtw;wpd; kjpg;G fhz;f. 

 

w( x,y,z ) = xy +yz + zx ; x=u-v ;  

                      y =uv; z = u+v . 

���4  = y + z ; 
���] = x + z ; 

���_  + y+x. 

        x= u-v       y = uv     z = u+v . 

�4�í = 1 , 
�4�î = -1  ;  

�]�í = v, 
�]�î = u  kw;Wk;kw;Wk;kw;Wk;kw;Wk; 

                 �_�í =1 , �_�î = 1. 
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rq;fpyp tpjpg;gb 

( uv + u + v ) (1) + 2u (v) + ( uv +u –
v)(1). 

                    = uv + u+ v+ 2uv + uv+ u-v. 

             
���í = 4uv +2u = 2u (2v+1) 

               

¬���í®¬�R  -�®  = 2 * 
�(  ( 2+1) = 1 (2+1) =3 

        
���î   = 

���4  �4�î +
�� �]  �]�î +

���_  
�_�î   

              = ( uv+ v+u) (-1) + (2u) (u) +  

                                        (uv+u-v )(1). 

              =  -u –u –v +2u2 +uv +u –v 

              =    2u2 – 2v = 2( u2 –v ) 

   ∴  ¬� ��®¬��  -�®  = 2 ¬�G  − 1® = 2¬-�G ®  

                          = ¬-�� ®. 

i)  3 ) u = sin -1  Ï 0v1√0v	1Ó  vdpy; vdpy; vdpy; vdpy;     

t x 
�!�0 + y 

�!�1 = 
��  tan u . vd epWTf.vd epWTf.vd epWTf.vd epWTf. 

  

f(x,y) = ¬ 4v]√4v√]® = sin u vd;gJ 

rkgbj;jhdJ. 

f(tx ,ty ) = ¬ o4vo]√o4v√o]® = ¬ o√o®  

               = n�R f(x,y) ,∀ x,y,t ≥ 0. 

 ,q;F f  gb 
   ��   cila rkgbj;jhd 

rhh;ghFk;   

             x 
�ú�4 + y 

�ú�] = 
�(  f (x,y) 

f = sin u vd gpujpapl 

              x 
� ~�� í �4  + y 

� ~�� í�]  = 
�(  sin u. 

              x cosu 
�í�4 + y cosu 

�í�] = 
�(  sin u. 

,UGwKk; ; ; ; cos u My; tFf;f 

      x 
�!�0 + y 

�!�1 = 
��  tan u. 

4 )  z (x,y ) = x2y + 3xy4 , x, y ∈ R . 
vdpy;vdpy;vdpy;vdpy;  (2, -1 ) ,y; ,y; ,y; ,y;  z d; Nehpay; d; Nehpay; d; Nehpay; d; Nehpay; 
Njhuha kjpg;G fhz;f.Njhuha kjpg;G fhz;f.Njhuha kjpg;G fhz;f.Njhuha kjpg;G fhz;f. 

Let z (x,y) = x2y + 3xy4 , x, y ∈ R. 

         z( 2, -1 ) = 22(-1) + 3(2)(-1)4  

                       = - 4 + 6 = 2 

�[�0 = 2xy +3xy4  ,   

 �[�0 ( (,-� ) = 2(2) (-1) + 3( -1)4 

                = -4 + 3 = -1. 

�[�1 = x2+ 12xy 3 

 �[�1 ( (,-� ) =  22 + 12 (2) (-1) 3  

                = 4- 24 = -20 

    Nehpay; Njhuha kjpg;G fhz;f.Nehpay; Njhuha kjpg;G fhz;f.Nehpay; Njhuha kjpg;G fhz;f.Nehpay; Njhuha kjpg;G fhz;f. 

   L ( x, y ) =  z (2, -1 ) + 
�[�0 ( (,-� ) (x -2)  

                                +
�[�1 ( (,-� )  ( y + 1). 

                  = 2 + (-1)(x- 2) + (-20) ( y + 1 
) 

                  = 2 – x + 2 – 20 y -20  

                  = -x - 20y + 16  

               L ( x, y ) = -(x + 20y – 16 ). 
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5) Xh; vz;zpd;  n  Mk; gb %yk; 
fzf;fplg;gLk; NghJ Vw;gLk; rjtPjk; 
gpio Njhuakhf >me;j vz;zpd; 

rjtPj gpioapd; 
�§ klq;F MFk; 

vdf;fhl;Lf.  

jPu;TjPu;TjPu;TjPu;T::::    

  me;j vz; x vd;f  y = ) �© 

                            y  = ) �©      

gpwF  log , 

          log y = log 0 �y     

           log y = 
�y  log x. 

   ,UGwKk; tifaPL vLf;f 

fpilg;gJ 

            
�1  

Õ1Õ0 = 
�y  

�0   

          Õ11  =   �y ¬Õ00  ® 

       Õ11  x 100=   �y ¬Õ00  x�OO® 

∆]]   x 100  
 Õ11  x100 = 

 �y ¬Õ00  x�OO® 

 me;j vz;zpd; rjtPj gpioapd; ≈ �§ 
klq;F 

 vdNt vz;zpd;  n  Mk; gb %yk; 
fzf;fplg;gLk; NghJ Vw;gLk; rjtPjk; 
gpio Njhuakhf >me;j vz;zpd; 

rjtPj gpioapd; 
�§ klq;F MFk;. 
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9. 9. 9. 9. njhif njhif njhif njhif 
Ez;fzpjj;jjpd; Ez;fzpjj;jjpd; Ez;fzpjj;jjpd; Ez;fzpjj;jjpd; 
gad;ghLfs;gad;ghLfs;gad;ghLfs;gad;ghLfs; 

2 kjpg;ngz; tpdhtpilfs; 

1). (v.fh 9 :2) $l;lypd; vy;iyahf $ ) ñ)�;   I kjpg;gpLf. 

jPh;T : 

F(x) = x    a = 0  and b = 1 

$ þ())ñ) = lim§→ � �§É� ∑ þ(«§§«�� ) 

$ ) ñ) =�;   lim§→� �§  ∑ («§§«�� ) 

              = lim§→� �§R [1 + 2 + 3 +…n] 

              = lim§→� �§R ¬§(§v�)( ® 

              = lim§→� �§R �( &�v�©( ' 

              = lim§→� �( (n+
�§) 

              = 
�( (1+0) = 

�( 

2). kjpg;gpLf :  $ �44Rv (4v<�-�  

jPh;T : 

X2 + 2x+ 5 = x2 + 2x + 1 + 4 = (x+1)2 + 
22 

I = $ �4(Rv(4v�)R�-�  

I = ¬�( n\�-�(4v�( )® �-� 

I = 
�({tan-1 

�v�(  - tan-1 
-�v�( } 

  = 
�( tan-1(

(()  

  = 
�( tan-1 (1) 

  = 
�( 

}G = 
}N 

3). (v.fh 9 :31)  $ )(}; cosnxdx , n 

vd;gJ  Xh; kpif KOf;fs; MFk; . 

jPh;T : 

     u =x2  vd;f  dv = cosnx   

   u’ = 2x      v = 
~����§    $ ñó = $ `Ú��)ñ) 

    u” = 2         (�= 
-Ü)�§4§R  

                        ((= 
-�q§§4§  

I = $ `Ú��)ñ) };  

  = {x2 (
�q§§4§ ) – 2x (

-Ü)�§4§R ) +2 (
-�q§§4§ )}; 

I=
(}(-�)©

§R        sinnπ = 0, cosnπ = (−1)§ 

4). kjpg;gpLf :   $ �t��;)ñ)�R;  

jPh;T : 

I = $ �t��;)ñ)�R;   

= ¬�;-��; ® ¬�;-��;-(® ¬�;-<�;-G® ¬�;-E�;-F® ¬�;-��;-N® }( 

= 
��; . EN  . <F  . �G  . �(  . }( 

= 
F�}<�( 

5). kjpg;gpLf :    $ )<ô-�4 ñ)�;  

 jPh;T : 

 $ )§ô-�4�; dx = 
§!�©�� 

 n=5, a=3 

 $ )<ô-�4�; dx = 
<!�Ù�� = 

<!�· 
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6). 6x+5y = 30, x-mr;R; x=-1 kw;Wk; x=3 
Mfpatw;why; milgLk; gug;igf; 
fhz;f. 

. jPh;T : 

      gug;ghdJ x-mr;rpd; Nky; 
cs;sJ. 

vdNt Njitahd gug;G 

A = $ *ñ)É�  

    = $ �;-F4<�-�  dx 

    = 
�< (30x – 3)() �-� 

    = 
�<(90 -27) - 

�< (-30 -3) 

    = 
�F<  sq. myFfs; 

7). y = 2x2  , y = 0  kw;Wk; x = 1 
Mfpatw;why; milgLk; muq;fj;jpd; 
gug;ig x – mr;irg; nghUj;Jr; 
Row;Wtjhy; cUthFk; 
jplg;nghUspd; fd msit fhz;f. 

jPh;T : 

  Y= 2x2 

   Y=0, => x= 0, x = 1 

fd msT  v = π$ *(É�  dx 

                   = � $ 4)G�;  dx 

                   = 4π ¬4Ù
< ® �; 

        = 4π (�<) 

                   = 
G}<  

3 kjpg;ngz; tpdhtpilfs; 

1). $l;lypd; vy;iyahf $ )��; dx I 

kjpg;gpLf. 

jPh;T : 

F(x) = x3         a = 0 and  b = 1 

  $ þ())ñ)É�  = lim§→� �§ ∑ þ(«§§«�� ) 

 $ )��; dx = lim§→� �§ ∑ þ(«
§§«�� ) 

    = lim§→� �§µ {13+ 23+…+n3} 

    =lim§→� �§µ 
§R(§v�)R

G  

    = lim§→� §µ
§µ (

�v�©G )2 

      = 
(�v;)R

G    = 
�G 

2). {1.1, 1.2, 1.3, 1.4, 1.5} vDk; 
gphptpidAld; ,lJ - Kid 

tpjpiag; gad; gLj;jp $ ) ñ)�.<�  f;F 

Njhuha kjpg;G fhz;f .  

jPh;T : 

Δx = 1.1 – 1 = 0.1 

   n = 5 

); = 1, )� = 1.1, )( = 1.2, )� = 1.3, 

)G = 1.4, )< = 1.5 

$ þ())ñ) É�  = {f(x) + f()�) + f()() + f()�) 

+ f()G) + }54 

$ ) ñ)�.<�  = {f(1) + f(1.1) + f(1.2) + 

f(1.3) + f(1.4) + } 0.1 

              ={1 +1.1 +1.2 + 1.3 + 1.4 }0.1 

    = (6) (0.1) 

 $ ) ñ)�.<�  = 0.6 
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3). kjpg;gpLf : $ ��-4�v4�;  dx 

jPh;T : 

$ √�-4√�-4�;  dx = $ √�-4√�v4�;  * √�-4√�-4 dx 

      = $ �-4√�-4R�;  dx                    x= sint 

      = $ �-�q§o√�-�q§Ro
�R;  cos tdt  ,    dx = cos tdt 

      = $ 1 − �t�n ñn�R;  

      = (t+ cos t)π/2 

      = (
}( + cos 

}( ) – ( 0 + cos 0) 

      = 
}( - 1 

4). kjpg;gpLf :  $ )<�; (1-)()5dx 

    jPh;T : 

I = $ )<�;  (1-)()5dx ,                 [ x =sin ϴ] 

   = $ sin<ϴ(1 − �t�(Ö)�R; 5 cos ϴ dϴ 

  = $ �t�<Ö�R;  `Ú���ϴ dϴ ::  [dx = 

cosϴdϴ] 

  = 
�;�F ∗  N�G ∗  F�( ∗  G�; ∗  (N * 

�F   

[x=0,sinϴ=0] 

   = 
���F                        [x=1, sin ϴ=1, ϴ 

=
}(] 

5). y2 = 4ax vd;w gutisaj;jpw;Fk; 
milgLk; muq;fj;jpd; gug;igf; 
fhz;f. 

jPh;T : 

 nrt;tfj;jpd; rkd;ghL , x=a . 

gutiyaj;ij ntl;Lk; Gs;spfs; 

L ( a ,2a ) kw;Wk;  L ( a, -2a ) MFk;.           
gutisak; rkr;rPuhf ,Ug;gjhy; 
Njitahd gug;G A MdJ Y = 2 √\√) vd;w gutiyaj;jpd; gFjp x-

mr;R > x = 0,x = a milgLk; gug;igg; 
Nghy; ,Uklq;F MFk;. 

  A  = 2 $ * ñ)�;  

     = 2 $ 2 √\√)�;  dx 

     = 4√\ { 4RR } �; 

     = 
N� √\(a√\) 

     = 
N� \( 

5 kjpg;ngz; tpdhtpilfs; 

1). njhifaPLfis $l;lypd; 

vt;itahf fzf;fpLf$ (2)(G� + 3) dx   

    jPh;T : 

$ þ())ñ)É�   

= lim§→ � É-�§  ∑ þ(\ + (^ − \) «§§«�� ) 

F(x) = 2x2 + 3    

   a = 1, b =4 

f(a+(b-a) 
«§) = 2 (

�v�«§ )2 + 3 

                    = 5 + 
�N«R

§R  +
�(«§  

$ (2)( + 3)ñ)G�  = lim§→� �§ ∑ (5 +§«���N«R
§R  + 

�(«§ ) 

= lim§→�{�<§ ∑ 1§«��  + 
<G§ ∑ ó(§«�� + 

�F§R ∑ ó}§«��  
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=lim§→�h�<§ � + 
<G§ 

§(§v�)((§v§)F  + 
�F§R 

§(§v�)(  ] 

= lim§→�{15 + 9(1 + �§)(2+
�§) +18 

(1+
�§)} 

= 15 + 9 (1) (2) + 18 (1) 

= 15 + 18 + 18   = 51 

2). kjpg;gpLf :   $ ��� (�v4)�v4R�;  dx 

jPh;T : 

I = $ ��� (�v4)�v4R�;  dx 

Put x= tan t        dx = sec2t dt   vd;f 

  X = 0       t = 0 

  X =1        t = 
§G 

I = $ ���(�vo�§ o)�vo�§Ro
�µ;  sec2t dt 

  = $ ���(�vm9� o)�ËÜRo
�µ;  �ô`(t dt 

I = $ log (1 + tan n ) ñn −�µ; (1) 

F(t) = log (1 + tan t ) 

F(
}G −  n) = log (1 + tan(

}G - t)) 

               = log ( 1 + 
�-m9� o�vm9� o) 

= log (
�vm9� ov�-m9� o�vm9� o ) 

F(
}G - t) = log (

(�vm9� o) 
$ þ())ñ)�;  = $ þ(\ − ))ñ)�;  

I = $ log( (�vm9� o
�µ; ) dt  - (1) 

 

rkd;(1)+ (2) ypUe;J    

I + I =$ log(1 + tan n�µ; ) + log (
(�vm9� o ) dt 

2I = $ log (1 + tan n) ((�vm9� o)
�µ;  dt 

   = log 2$ ñn�µ;  

   = log 2 (t)
�µ;  

   = log 2 (
}G) 

I = 
}N log 2 

$ ��� (�v4)�v4R�;  dx = 
}N log 2 

3). kjpg;gpLf : $ Ë-ä©¸�4 �q§¸�4√�-4R
�R;  dx 

jPh;T : 

  t= �t�-�)  dt = 
�√�- 4R dx 

x = 0       t = 0 

x = 
�√(      t = 

}G 

I =$ ôo�µ;  t dt 

$. ñ( = uv – $( ñ. 

$ nôo�µ;  dt ={ tôo - ôo} �µ; 

        = (ô�µ }G - ô�µ) – (0 - ô;) 

        = ô�µ  { 
}G -1} + 1 

4). x2 + y2 = 16 vd;w tl;lj;jpd; y2 = 6x 
vd;w gutisaj;jpw;Fk; nghJthd 
muq;fj;jpd; gug;igf;fhz;f. 

jPh;T : 
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 tl;lj;jpd; rkd;ghL x2 + y2 = 16 --- (1) 

gutisaj;jpd; ; rkd;ghL y2= 6x ----
(2) 

(1)& (2) jPh;T 

X2 + 6x – 16 = 0 

(x+8) (x-2) = 0 

X = -8 ,   x =2 

X = -8    y2 = 6(-8) = - 48 ,ayhJ 

X = 2      y2 = 6(2) = 12 

                Y = ±2√3 

Njitahd gug;gsT = 2 { Kjy;  

             fhy;tl;lg;gFjpapd; gug;G } 

 = 2{$ √6(;  )�R dx + $ √4( −  )(G(  dx } 

= 2 {{ √6 
4RR } (; + {

4( √16 −  )( + 
�F(  

�t�-�(
4G)} G(} 

= 
G�F ((	()

�  + 16 
}( - 2√12 - 16(

}F) 

= 
G
�  {4π + √3 } 

5). gutisAk;  y = x2 + 4x + 5,  x-mr;R 
NfhL x= 0,kw;Wk;  x = 1  Mfpatw;why; 
milg;gl;Ls;s  muq;fj;jpd; gug;ig 
x- mr;irg; nghUj;Jr; Row;wpdhy; 
cUthFk; jplg;nghUspd; 
fdmsitf; fhz;f. 

jPh;T : 

gutisaj;jpd; rkd;ghL  

                     Y=     x2 + 4x + 5 

vy;iyfs; x =0,  x =1 

x mr;irg;nghUj;Jr; Row;wg;gLk; 
Row;wg;gLk; muq;fj;jpd; gug;gsT 
Vw;gLj;Jk; 

fdmsT V = π$ (/G�;  + 4x + 5)( dx 

 = π $ ()G�;  + 16)( + 25 + 8)� + 40x + 

10)() dx 

= π{ 4Ù
< + N4µ

G + (F4
� + G;4R

(  + 25x}�; 

= π{ �< +  2 + (F� +  20 + 25} 
= 

N�N�<  π 
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10. rhjhurhjhurhjhurhjhuzzzz    tiff;nfLr; tiff;nfLr; tiff;nfLr; tiff;nfLr;     
rkd;ghLfs;rkd;ghLfs;rkd;ghLfs;rkd;ghLfs;    

2 kjpg;ngz;fs;kjpg;ngz;fs;kjpg;ngz;fs;kjpg;ngz;fs; 

1. gpd;tUk; tiff; nfOr; gpd;tUk; tiff; nfOr; gpd;tUk; tiff; nfOr; gpd;tUk; tiff; nfOr; 
rkd;fhl;bd; tupir kw;Wk; rkd;fhl;bd; tupir kw;Wk; rkd;fhl;bd; tupir kw;Wk; rkd;fhl;bd; tupir kw;Wk; 
gbfhz;fgbfhz;fgbfhz;fgbfhz;f? 
 ¬��]�4�®2/3 - 3

�(]�4( + 5
�]�4 + 4 = 0 

jPHT: jPHT: jPHT: jPHT:     ¬��]�4�®2/3 = 3
�(]�4( - 5

�]�4 – 4 

fdg;gLj;j>fdg;gLj;j>fdg;gLj;j>fdg;gLj;j> ¬��]�4�®2 = ¬3 �(]�4( − 5 �]�4 − 4®3 

           tupirtupirtupirtupir = 3 

           gbgbgbgb = 2 

2.  Õ�1Õ0� + 3¬Õ1Õ0®2 = 0� log ¬Õ�1Õ0�® 

vd;w tiff;nfOr; 
rkd;ghl;bd; tupir kw;Wk; gb 
fhz;f. 
jPHT:  
tupir = 2 
Mdhy;> ,t;tiff;nfOr; 
rkd;ghl;il gy;YWg;Gf; 
Nfhit 
rkd;fhlhf vOj ,ayhJ.  

 .gb tiuaWf;fg;gltpy;iy ؞
 

3. xU nghUspd; ntg;gepiy T-
Ig; nghWj;J Mtp mOj;jk; P-
d; khWtPjkhdJ> Mtp 
mOj;jj;jpw;F NeH 
tpfpjj;jpYk;> NeH tpfpjj;jpYk;> 
ntg;gepiyapd; tHf;fj;jpw;F 
vjpHtpfpjj;jpYk; cs;sJ> vd;w 
,aw;gpay; $w;Wfs; 
xt;nthd;idAk; rkd;ghlhf 
vOJf? 
jPHT:  

ntg;gepiy T-Ig; nghWj;J α 0M( 

P-d; khWtPjk; �0�M α 0M( �0�M = 
ð0M( 

 
4. xU Nfhstbt kioj;Jsp 
MdJ mjd; tisgug;gpd; 
khWtPjj;jpw;F NeHtpfpjj;jpy; 
MtpahfpwJ kioj;Jspfs; 
Muj;jpd; khWtPjj;ij 
cs;slf;fpa tiff;nfO 
rkd;ghl;il cUthf;Ff.  
jPHT:  
Muk; r> fdmsT v> tisgug;G 
S 
fdmsT  – r, tisgug;G – v,  

V=
G� �r3, S.A = 4πr2 �î�o α – A ,  

�î�o = - kA G� π(3r2) 
�«�o = - k4πr2 

�«�o = - k 

 
5. Y=2X2 rkd;ghlhdJ xy’ = 2y 
vd;w rkd;ghl;bd; jPHthFk; 
vdf; fhl;Lf. 
jPHT:  
Y = 2x2 

Y, = 4x 
x Ig; ngUf;f> 
Xy’ = 4x2  

Xy’ = 2(2x2) 
Xy’ = 2y (1 – d; %yk;) 

3 Mark Questions 

1. (a, o) kw;wk; (-a, o) vDk; 
Gs;spfs; topahfr; nry;Yk; 
tpl;lj; njhFjpapd; 
tiff;nfOr; rkd;ghl;ilf; 
fhz;f. 
jPHT:  
ikak;  : (0, b) 
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gpjhfu]; Njw;wk; %yk; 

• Muk; (r) = √\2 + ^2 

tl;lj;jpd; rkd;ghL 

x2 + (y – b)2 = a2 + b2 

tifg;gLj;j> 

2x + 2(y – b) 
�]�4 = 0 

y – b = - 
4Ø1Ø�  

b = 
4Ø1Ø�  + y 

 (1) – gpujpapl> 

 x2 & 4(¬Ø1Ø�®(' = a2+W 4Ø1Ø� + *X2 

x2 ¬�]�4®2 + x2 = a2 ¬�]�4®2 + �) + * ¬�]�4®�2 

(x2 – y2 – a2 ) 
�]�4 - 2xy = 0 

 

2) Mjpg;Gs;spoia ikakhfTk;> 
nry;Yk; * mr;rpd; kPJ 
Ftpaq;fisAk; nfhz;l ePd;tl;lj; 
njhFjpapd; tiff;nfO 
rkd;ghl;ilf; fhz;f. 

jPHT:  

ePs;tl;lj;jpd; rkd;ghL 

4(É( + 
](�( = 1 

khwj;jf;f khwpypfs; a,b  

tifapl – (1) 

(4É( + 
(]]2�(  = 0   - (2) 

tifapl – (2) 

�É( + 
]]"v]]"�(  = 0 – (3) 

(1), (2), & (3) d; %yk; mzp tbtk; 

)2 *2 1) **′ 01 **"+ *′2 0  = 0 

Expanding along – (3) 

1h)(**"+ *′2) −  **′j = 0 (C3 top 
kjpg;G fhz) 

Xyy” + x(y’) 2 – yy’ = 0 

3) jPHf;f 
Õ1Õ0 = (3x +y+4)2 

jPHT:  

Z= 3x + y + 4 vd;f ( gpupjpaply; Kiw)   

�_�4 = 3 + 
�]�4 

�]�4 = 
�_�4 - 3 

�]�4 = (3x + y + 4)2  -y; gpujpapl>    

�_�4 - 3 = z2 

�_�4 = z2 + 3 

$ �5(v√�R dz =$ñ)   (khwpfis gpupf;Fk; Kiw) 

�√� tan-1 ¬ _√�® = x+c 

�√� tan-1 ¬�4v]vG√� ® = x+c 

4) y = A ôN4+Bô-N4, vDk; 
rkd;ghl;ilf; nfhz;l tistiu 
FLk;gj;jpd; tiff;nfO rkd;ghl;il 
fhz;f ,q;F A, B vd;gd ,U 
khwpypfs;. 

jPHT:  

Y = Ae8x+Be-8x 

tifapl> 

�]�4 = 8Ae8x- 8Be-8x 

tifapl> 
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�(]�4( = 64 Ae8x + 64 Be-8x 

      =  64 (Ae8x + Be-8x) 

�(]�4( = 64y 

4) jPHf;f y2+x2 Õ1Õ0 = xy 
Õ1Õ0 

jPHT:  

rkd;ghl;il 

�]�4 = 
](4]-4( vd vOjyhk; 

rkg;gbj;jhd rkd;ghl;w;Fk; 

y = vx and 
�]�4 = v + x

�î�4 

V + x
�î�4 = 

î(4(4(î4)-4( = ¬ î(î-�® 4(4( 

x
��4 = 

î(î-� - v = 
î(-î(vîî-�  

$ î-�î  dv = $ �44  (khwpfis gphpj;jy;)  

$ ¬1 − �î®dv = $ �44  

V – log |(| = log |)| + log |`| 
V = log |()`| 
y = vx ypUe;J v = y/x vdg; gpujpapl>  

y/x = log 6]4 )`6 
cy/x = cy 

y = ke y/x    jPHthFk;  

5 Mark Questions: 

1. Muj;gj;jpy; xU njhl;bapy; 50ypypypyp 
J}a;ikahd ePH cs;sJ. njhlf;f 
Neuk; t=0 -y; xU ypl;lH ePupy 2 fp tPjk; 
fiuf;fg;gl;l cg;GfiuryhdJ xU 
epkplj;jpw;F 3yp tPjk; njhl;bapy; 
tplg;gLfpwJ. ,f;fyit ed;F 

fyf;fg;gl;L mNj tPjj;jpyl 
njhl;bapy; ,Ue;J ntspNaWfpwJ   
t>0 vDk; VNjDk; xU Neuj;jpy; 
njhl;bapy; cs;s cg;gpd; mstpidf; 
fhz;f. 

jPHT:  

t NNNNeuj;jpy; cg;gpd; msT euj;jpy; cg;gpd; msT euj;jpy; cg;gpd; msT euj;jpy; cg;gpd; msT x    vd;fvd;fvd;fvd;f 

�4�o = (cs;EioAk; tPjk;)(cs;EioAk; tPjk;)(cs;EioAk; tPjk;)(cs;EioAk; tPjk;)– (ntspNaWk; (ntspNaWk; (ntspNaWk; (ntspNaWk; 

tPjk;)tPjk;)tPjk;)tPjk;) 

= (2fp*3yp) – (3/50x) 

= 6- 3/50x 

�4�o = 
-�<;(x – 

F∗<;� ) = 
-�<;(x-100) 

�44-�;; = 
-�<;dt 

njhifapl> 

$ �44-�;; = 
-�<; $ñn 

Log (x-100) = 
-�<; + log c 

Log ¬4-�;;Ü ® = 
-�o<;  

4-�;;Ü  = e-3t/50 

x-100 = ce-3t/50   - (1) 

t = 0 vdpy;  x = 0 

(1)» 0-100 = ce0  » c = - 100 

(1) »  x - 100 = - 100 e-3t/50 

            X  = 100 – 100 e-3t/50 

        X = 100 (1-e-3t/50) 

2). jPHT fhz;f 

 
�]�4+ 2y cot x = 3x2 cosec2 x 
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jPHT y-y; mike;j Neupay; 
tiff;nfOr; rkd;ghlhFk;. 

�]�4 = py = Q , cld; xg;gpl> 

P = 2cot x,  

Q = 3x2 cosec2x 

njhifaPl;Lf; fhuzp = espdx = es2cot x dx  

= e2log|�t�)| = elog |�t�)|2 = sin2 x 

rkd;ghl;bd; jPHT 

y espdx = $ 6ô�¯�4dx + c 

y sin2x = $ 3)(cosec2x sin2x dx +c 

y sin2 x = $3)(dx + c 

y sin2x = 3
4��  + c 

y sin2 x = x3 + c 

3). Solve 
�]�4 = 

4-]v<((4-])vE 

Let Z = x – y  

�_�4 = 1 - 
�]�4 = 

�]�4 = 1 - 
�_�4 

�]�4 = 
4-]v<((4-])vE 

1 - 
�_�4 = 

5v<(5vE 

�_�4 = 1- 
5v<(5vE 

�_�4 = 
(5vE-5-<(5vE  = 

5v((5vE 

(5vE5v( dz = dx 

((5v()v�5v( dz = dx 

¬2 + �5v(®dz = dx 

Integrating 

2Z +3log |7 + 2| = x+c  

2(x+y) + 3log |) − * + 2| = x+c 

Example 10.30 

4). xU njhl;bapy; cs;s 1000yp ePupy; 
100 fpuhk; cg;G fiue;Js;sJ. gpiud; 
vd;gJ mlHe;j mlHj;jpf; nfhz;l 
cg;Gf; fiuryhFk;. tof;fkhf 
Nrhbak; FNshiuL fiuryhFk;. 
gpiud; 1 epkplj;jpw;F 10yp tPjk; 
cl;GFj;jg;gLfpwJ. NkYk; xt;nthU 
ypl;lH ePhpYk; 5fp cg;G fiue;Js;sJ 
njhl;bapy; cs;s ePuhdJ njhlHe;J 
fyf;fg;gl;L rPuhf itf;fg;gl;Ls;sJ 
gpiud; 1 epkpkj;jpw;F 10yp tPjk; 
ntspNaWfpwJ t Neuj;jpy; njhl;bapy; 
cs;s cg;gpd; msitf; fhz;f. 

jPHT:  

t  Neuj;jpy; cg;gpd; msT x vd;f 

�4�o = (cs;EioAk; tPjk;)– (ntspNaWk; 

tPjk;) 

�4�o = 50 - 
�;�;;;x 

     = 50 – 0.01 x = - 0.01(x-5000) 

�4�o = - 0.01(x-5000) 

�44-<;;; = - 0.01 dt 

Log |) − 5000| = - 0.01t+ log c 

x-5000 = ce-0.01t 

x = 5000 + ce-0.01t  --(1) 

t=0, x=100, 100 = 5000+ c 

-c = 5000 – 100 

-c = 4900 

C = -4900 
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(1) =)    x= 5000 – 4900 e-0.01t 

5)  xU ghj;jpuj;jpy; 1000c 
ntg;gepiyapy; nfhjpj;J 
nfhz;bUf;Fk; ePuhdJ t = 0 vDk; 
Neuj;jpy; mLg;gpypUe;J ,wf;fp> 
FspHtjw;fhf rkayiwapy; 
itf;fg;gLfpwJ 5 epkplq;fSf;Fg; 
gpwF ePupd; ntg;gepiy 800c NkYk;  5 
epkplq;fSf;Fk; gpwF ePhpd; 
ntg;gepiy 650c Mf FiwfpwJ vdpy; 
rkayiwapd; ntg;gepiyia fhz;f. 

jPHT:  

t  Neuj;jpy  

T – ePhpd; ntg;gepiy 

S – miwapd; ntg;gepiy vd;f 

�M�o  α T-S 

�M�o  = K (T –S) 

�MM-8  = kdt 

Log (T-S) = Kt – C 

T – S = eKt + C 

T – S = ce kt           - (1) 

t=0, T=100            (1)= 100-S = Ce0 

                                                  c = 100 – S 

(1)=   T – S = (100 – S ) ekt    --(2) 

t = 5, T = 80 

80 – S = (100 – S)e 5k 

e5k = 
N;-��;;-� 

65 – s = 
(�;;-�)(N;-�)(�;;-�)  *

(N;-�)�;;-�  
(100-s)(65-s) = (80 – s)2 

6500 – 165s + s2 = 6400 – 160s + s2 

6500 – 6400 = 165 s – 160 s 

5s = 100 

S = 200c 

Miwapd; ntg;gepiy    S = 200C 
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11. epfo;jfT 11. epfo;jfT 11. epfo;jfT 11. epfo;jfT 
guty;fs;guty;fs;guty;fs;guty;fs;    

  2- kjpg;ngz; tpdhf;fs; 

1) x -vd;gJ %d;W rPuhd 
ehzaq;fis xNu rkaj;jpy; 
Rd;Lk;NghJ tpOk; g+f;fspd; 
vz;zpf;if vd;f. rktha;g;G khwp   

X -d; kjpg;GfisAk; mjd; Neh;khW 
gpk;gq;fspy; cs;s Gs;spfspd; 
vz;zpf;ifiaAk; fhz;f. 

jPh;T :  

    S = {HHH, HHT, HTH, THH, TTH, 
THT, HTT, TTT} 

::  X vd;gJ G+f;fspd; vz;zpf;if 

:: X = 0, 1, 2, 3 

X-1 ({0}) = { HHH } 

X-1 ({1}) = { HHT, HTH, THH } 

X-1 ({2}) = { TTH, THT, HTT } 

X-1 ({3}) = { TTT } 

Rktha;g;G 
khwpapd; 
kjpg;Gfs; 

0 1 2 3 nkhj;jk; 

Neh;khW 
gpk;gq;fspd; 
cWg;Gfspd; 
vz;zpf;if 

1 3 3 1 8 

 

2ஒ�  [hbய�� 2 ெவ�ைள ம�� 3 

சிவ�� ப��க� உ�ளன.  Rktha;g;G 

Kiwapy; 3 ப��கs;  [hbய�லpUe;J 
vLf;fg;gLfpd;wd X vd;gJ 

ேத��ெத��க�ப�ட சிவ�� ப��கள!" 

எ$ண��ைகைய vdpy; rktha;g;G மாறி 

X d; kjpg;GfisAk; mjd; Neh;khW 

gpk;gq;fspd ; எ$ண��ைகைய(� 

கா$க. 

jPh;T : n(s) = 5C3 =5C2= 10 

X எ"ப� ேத��ெத��க�ப�ட 3 

ப��கள!� சிக�� ப��கள!"   

எ$ண��ைக 

:: X = 1, 2, 3 [X =0 எ"ப� இ,- 

ெபா��தா� ] 

X = 1 => X (ஒ� சிக�� ப�� fpilf;f)  

                                              = 3`�* 2`( 

                                              = 3*1 = 3 

X = 2 => X (இர$� சிக�� ப��க� 

கிைட�க)                            = 3̀( * 2`� 

          = 3*2  = 6 

X = 3 => X (3 சிக�� ப��க� கிைட�க)                        

.                                         = 3`�  = 1. 

rktha;g;G 
khwpapd; 
kjpg;Gfs; 

1 2 3 nkhj;jk; 

Neh;khW 
gpk;gq;fspd; 
cWg;Gfspd; 
vz;zpf;if 

3 6 1 10 

 

3) %d;W rPuhd ehzaq;fs; xNu 
Neuj;jpy; Rz;lg;gLfpd;wd.fpilf;Fk; 
jiyfspy; vz;zpf;ifapd; 
epfO;jfT epiw rhh;g;gpid fhz;f. 

jPh;T :  

S = { HHH, HHT, HTH, THH, TTH, 
THT, HTT, TTT} 

n(s) = 8 

X  vd;gJ jiyfspd; vz;zpf;if 

:: X = 0, 1, 2, 3 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                              www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net


Padasalai

 

Pg: 62 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

f(0) = P (x=0) = 1/8 

f(1) = P (x=1) = 3/8 

f(2) =P ( X=2) = 3/8 

f(3) = P (X=3) = 1/8 

: . epfo;jfT epiw rhu;G  

f(x) = 9�N�N
4�;,�4��,(: 

 4) rktha;g;G khwp X d; epfo;jfT 

mlh;j;jp rhu;G. vdpy; F(x) ;<0�-�0O : 0=;0>O 

vdpy;  K  -d; kjpg;ig fhz;f. 

jPh;T : $ )§ô-�4ñ) = §!.�©���)  

F(x) epfo;jfT mlh;j;jp rhu;G. 

 $ þ())ñ) = 1∞-∞  

 $ k)ô-(4∞; dx = 1 $ )§∞; ô-�4dx = 
§!�©�� 

 k $ )ô-(4∞; dx = 1 

k � �!(���� = 1 

k (
�G) = 1  => k =4. 

5) xU rPuhd gfil 10 Kiw 
cUl;lg;gLfpwJ kw;Wk; vz; 
Njhd;Wtij X Fwpf;fpwJ vdpy; 
<UWg;G gutiy fhz;f. 

 jPh;T :  

    n= 10 

X = 4 Njhd;Wtjd; vz;zpf;if 

P = xU gfilapy; 4 fpilf;f 
epfo;jfT 

 = 1/6 

q = 1-P = 1- 1/6 = 5/6 

f(X) = n`4ï46§-4 

:: f(x) = 10 ̀ 4(�F)4(<F)�;-4 

X = 0, 1, 2, ……, 10 

3 kjpg;ngz; tpdhf;fs;  

1) xU rktha;g;G khwp x f;F epfo;jfT 
epiw rhh;ghdJ 

X 1 2 3 4 5 
F(X) Ð� �Ð� �Ð� 2k 3k 
(i) vdpy; K kjpg;G  (ii) P (2≤ X < 5) (iii) 
P(3<X) Mfpatw;iw fhz;f. 

jPh;T :  

   i) F(x)  epfo;jfT epiw rhh;G 

? þ()) = 1 
K2 + 2k2 + 3k2 + 2k +3k = 1 
6k2 + 5K -1 = 0 
6k2+6k-k-1=0 
6k (k+1) -1(k+1)=0 
(6k-1)(k+1) =0 
K=1/6 ,  k= -1(nghUe;jhJ) 
:. K = 1/6 

ii)       P(2≤ ) < 5) 

= P(X=2) + P(X=3)+ P(X=4) 
= 2k2+ 3k2 + 2k 
= 5k2 + 2k 

= 5(
��F) + 2(

�F) 

= 
5v12

36
 = 

17

36
 

iii)      P(3<x) = P(x>3) 

= P (X=4) + P(x=5) 
= 2k + 3k = 5k 
= 5(1/6) = 5/6 
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2) rktha;g;G khwp X d; guty; rhu;G 

F(x) = @ O          - ∞ < 0 < 0�� (0� + 0)  O ≤ 0 < 1�              � ≤ 0 ≤ �
:  

 (i) vdpy;  epfo;jfT mlh;j;jp rhh;G f(x)   

(ii) P(0.3 ≤ A ≤ O. P) Mfpatw;iwf; 
fhz;f. 

jPh;T :  

i)f(x) = F’ (x) 

f(x) = f’ (x) =9 0               x < 0�( (2x + 1)    0 ≤ x < 10               � ≤ 0 ≤ � : 
 F(x) = B�( (2) + 1)         0 ≤ ) < 10                 else where : 

(ii) P (0.3≤ / ≤ 0.6) 

      = F (0.6) – F(0.3) 

 = 
1

2
 h(0.6)2 + 0.6j - 1

2
h(0.3)2 + 0.3j 

 = 
1

2
 h0.36 + 0.6j - 1

2
 h0.09 + 0.3j 

 = 
1

2
 h0.96j - 1

2
 [0.39] 

 = 0.48 – 0.195 = 0.285 

3) F(x) = { 
�-0P , x=1, 2, 3 vd;w epfo;jfT 

epiw rhh;gpd; ruhrhp > gutw;gb 
fhz;f. 

jPh;T :  

X= 1 => f(x)  = 
4-1

6
 = 3/6 

X = 2 => f(x) = 
4-2

6
 = 2/6 

X = 3 => f(x) = 
4-3

6
 = 1/6 

x 1 2 3 Total 
F(x) 3/6 2/6 1/6 1 

x. f(x) 3/6 4/6 3/6 10/6 

:: E(x) =∑ ) þ()) = �;F  

       = 5/3 = 1.67 

       = 1.67 

X2 1 4 9 nkhj;jk; 
f(x) 3/6 2/6 1/6 1 
x2f(x) 3/6 8/6 9/6 20/6 
 

 

 

 E(X2) = ∑ x( f(x) 

         = 20/6 = 10/3 

Variable(x) = E (x2) – [E (X)]2 

          = 10/3 – (5/3)2 

         = 10/3 – 25/9 

         = 
30-25

9
 = 5/9 = 0.56 

Variance = 0.56 

4) 600 bf;fl;Lfs; nfhz;l xU 
yhl;lhpapy; xU gupR & 200 f;Fk; 
ehd;F ghpRfs; & 100 f;Fk; MW 
ghpRfs; & 50 f;Fk; vdf; 
nfhLf;fpwJ. bf;fl; nryT & 2 
vd;why; xU bf;fl;bd; 
vjph;ghh;f;fg;gLk; ntw;wpj; njhifia 
fz;lwpaTk; . 

jPh;T :  

n(s) = 600,  

X = nty;Yk; njhif vdpy;: 

X = & 200, & 100, & 50, & 0 

epfo;jfT epiw rhh;G 

X 200 100      50        0 
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F(X) 1

600
 

4

600
 

6

600
 

589

600
 

X. 
F(X) 

200

600
 

400

600
 

300

600
 

          
0 

 

:: E(X) =∑ x F(x) = 
�;;F;; 

 

        =3/2 = 1.5 

bf;fl;bd; tpiy = Rs. 2 

::        vjph;ghh;f;fg;gLk;  

          ntw;wpj;njhif= 1.5 – 2 

                                        = Rs. -0.50 

5) 4P (x=4) = P(X=2) kw;Wk; n=6  
vDk;gb cs;s  X~ B (n,p) d; gutypd; 
ruhrhp> jpl;ltpyf;fk; fhz;f  

jPh;T :  

n(6)     P (X=x) = nc�p�q�-� 

4p(x=4) = p(x=2) 

4h6cGpGqF-Gj = 6 c(p(q�-� 

4h6.( pGq(j     = 6.( p(qG 

4
JµJR  = 

KµKR 
4p2 = q2 =(1-p)2 

        = 1+ p2 -2p 

=>4p2 -1 – p2 + 2p = 0 

3p2 + 2p -1 = 0 

(3p-1)(p+1) = 0 

P = 
1

3
  ,    p = -1 (nghUe;jhJ) 

          =>q = 1 - ï 

P =
1

3
 => q = 1 - 1

3
  = 

2

3
 

P(X =x) = 6c�(��)�((�)F-� 

ruhrhp = np = 6 x  
1

3
 = 2 

jpl;ltpyf;fk; D =	npq  =√6�6 x ��  x (� 

=�G� = 
(√� 

5 kjpg;ngz; tpdhf;fs;    

1)rPuhd ,U gfilfs; 
cUl;lg;gLfpwJ  x vd;gJ ,U 
gfilapy; fpilf;Fk; $l;Lj;njhif 
vdpy;  (i) $Wntsp (ii) x rktha;g;G 
khwpapd; kjpg;Gfs; (iii) 10, d; Neh;khW 
gpk;gq;fs;(iv) X, d; Neh;khW gpk;gq;fs 

jPh;T :  

(i) $Wntsp 

i)S ={ (1,1) (1,2), (1,3), (1,4), (1,5), (1,6) 

            (2,1), (2,2), (2,3), (2,4), (2,5), 
(2,6) 

           (3,1), (3,2), (3,3), (3,4), (3,5), (3,6) 

            (4,1), (4,2), (4,3), (4,4), (4,5), 
(4,6) 

            (5,1), (5,2), (5,3), (5,4), (5,5), 
(5,6) 

             (6,1), (6,2), (6,3), (6,4), (6,5), 
(6,6)} 

   n(s) = 36 

(ii)X:  ,Ugfilapy; cs;s vz;fspd; 
$l;Lj;njhif  

: X = 2, 3, 4, 5, 6, 7, 8, 9, 10,11, 12 

(iii) 10, d; Neh;khW gpk;gq;fs  
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       X-1 ({10}) ={(4,6) (5,5) (6,4)} 

(iv) ) X, d; Neh;khW gpk;gq;fspd; cs;s 
cWg;Gfspd; vz;zpf;;if. 

X, d; kjpg;Gfs; 

2 3 4 5 6 7 8 9 10 11 12 Total 
 Neh;khW gpk;gq;fspd; cWg;Gfspd; 
vz;zpf;;if. 

1 2 3 4 5 6 5 4 3 2 1 36 
 

2) xU jdpepiy rktha;g;G khwp 0,1 
kw;Wk; 2. Kjpg;Gfis kl;LNk 
nfhs;Sk; vd;f. 

f(x) = B 0�v�   Ð         O        |øL�Î xw�:x =0,1,2 

vd tiuaWf;fg;gl;l epfo;jfT 
epiwrhh;gpw;F  (i) K d; kjpg;G 

 (ii) FtpT guty; rhh;G 

(iii)P (X ≥ �) Mfpatw;iw fhz;f. 

jPh;T :  

(i)F(X) vd;gJ epfo;jfT epiurhh;G 

 X =0 = > f(0) = 
O�v�M  = 

�M 

X = 1 => f(1) = 
��v�N  =

�N 
X = 2 => f(2) = 

��v�M  = 
�M 

∑ �(O) = �  

 
� M + 

�M +  �M = 1 

  �M  =1 

 M = � 

(ii)F(X) = P(X≤ �) 

X= 0 => F(0) = P (X≤ O) 

           = P(X=0) = 
�M = 

�� 

X=1 => F(1) = P(X≤ �) 

      = P (X=0) + P (X=1) 

      = 
�M + 

�M = 
�M = 

�N = 
�� = 1 

X=2 => F(2) = P(X≤ �) 

         = P(X=0) + P(X=1) + P(X=2) 

         = 
�M +

�M + 
�M = 

�M = 
�� 

:: F(X) = 

⎩⎨
⎧ O              OS;��           O>OS�  

��  � ≤ O < 2�  � ≤ O < ∞
: 

(iii)P(X ≥ �) = 1 – P(X<1) 

                     = 1 – (P(X=0)) =1-F(0) 

                     = 1 - 
�� = 

>� 

3) ;xh; MWgf;f gfilapy; xU 
gf;fj;jpy; ‘1’ vdf; Fwpg;gplg;gLfpwJ. 
mjd; ,U gf;fq;fspy; ‘2’ vdTk; 
kPjKs;s %d;W gf;fq;fspy; 
‘3’vdTk; Fwpf;fg;gLfpwJ . ,UKiw 
vwpjypd; nkhj;jj; njhifia X 
Fwpf;fpwJ vdpy 

(i) epfo;jfT epiwrhh;G 

(ii)  FtpT guty; rhh;G 

 (iii) P (3≤ X < 6) 

(iv) P(x≥ 4) ) Mfpatw;iw fhz;f. 

jPh;T :  

gfilapd; Nky; cs;s vz;fs; 
1,2,2,3,3,3 MFk; 

X ,Ugfilapd; $l;Lj;njhif 

l/ll 1 2 2 3 3 3 
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1 2 3 3 4 4 4 
2 3 4 4 5 5 5 
2 3 4 4 5 5 5 
3 4 5 5 6 6 6 
3 4 5 5 6 6 6 
3 4 5 5 6 6 6 
Ml;ltidapypUe;J 

X = 2,3,4,5,6 

X =2 => f(2) = p(x=2) = 
��F 

X = 3 => f(3) = p (x=3) = 
G�F 

X=4 => f(4) = p(x=4) = 
�;�F 

X=5 => f(5) =p(x=5) = 
�(�F 

X=6 => f(6) = p(x=6) = 
��F 

(i) epfo;jfT epiurhh;G 

x 2 3 4 5 6 
F(x) 1

36
 

4

36
 

10

36
 

12

36
 

9

36
 

(ii)  FtpT guty; rhh;G 

F(2) = P(x≤ 2) 

         = P(x=2) = 
1

36
 

F(3) = P(x≤ 3) 

         = P(x=2) + p(x=3) 

         = 
1

36
 + 

4

36
 = 

5

36
 

F(4) = P(x≤ 4) 

         = P(x=2) + P(x=3) + P(x=4) 

          = 
1

36
 + 

4

36
 + 

10

36
 = 

15

36
 

F(5) = P(x≤ 5) 

        = 
1

36  + 
4

36
 + 

10

36
 + 

12

36
 

         = 
27

36
 

F(6) = P (x≤ 6) 

        = 
1

36
 + 

4

36
 + 

10

36
 + 

12

36
 + 

9

36
 

        = 
36

36
 = 1 

   F(x)     

⎩⎪
⎪⎨
⎪⎪
⎧0 − ∞ < ) < 2

1

36
  2 ≤ ) < 3

5

36
   3 ≤ ) < 4

15

36
    4 ≤ ) < 5

27

36
    5 ≤ ) < 6

1    6 ≤ ) < ∞

: 

(iii)P(3≤ ) < 6) 

       = P(x=3)+ P(x=4) + P(x=5) 

       = 
4

36
 + 

10

36
 + 

12

36
  = 

26

36
 

(Iv)P(x≥ 4) 

       = P(x=4) + P(x=5) + P(x=5) 

       = 
10

36
 + 

12

36
 + 

9

36
 = 

31

36
 

4)F(x) = ;{0�    � < 0 < 4O     |øL�Î xw�:  vDk; rhh;G 
xU mlh;j;jp rhh;G vdpy; khwpyp C d; 
kjpg;G fhz;f. NkYk;  

i)P(1.5<x<3.5)       (ii) P(x≤ �)  

(iii)P(3<x) Mfpatw;iw fhz;f. 

jPh;T :  

f(x) epfo;jfT mlh;j;jp rhh;G 

 $ þ())ñ) = 1
∞-∞  

 $ cx2dx = 1
4

1
 

 C [
V3

3
]4 = 1 
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C [
43

3
−  13

3
] = 1 

C [
64

3
−  1

3
] = 1 

C(
63

3
) = 1,C(21) = 1 => C = 

1

21
 

 

(i)P(1.5<X<3.5) 

= $ f(X)dx3.5
1.5  

=$ cx2 dx3.5
1.5  

= C �V3

3
� 3.5

1.5 
= 

1

21
 �(3.5)3

3
−  (1.5)3

3
� 

= 
1

63
 h42.875− 3.375j 

= 
1

63
 (39.5) = 

395

630
 = 

79

126
 

(ii)P(x≤ 2) =  $ f(x)dx2-∞  

  = $ f(x)dx = 2

1 $ cx(dx2�  

 = C ��3

3
� 2

1  =
�(�  T2

3

3 − 13

3
V 

= 
1

21
 �8

3
−  1

3
� 

= 
1

21
 * 

7

3
  = 

1

9
 

(iii)P(3<x) = P(x>3) 

  = $ f(x)dx∞
3

 

  = $ cx24

3
dx = C �V3

3
� 4

3 

   = 
1

21
 T43

3
−  33

3
V 

   = 
1

63
 �FG� − (E� � = 

37

63
 

   = 
1

63
[ 64 -27] = 37

63
 

5) F(x) = ; λe-Y�   x > 00    otherwise : vDk; 
epfo;jfT mlh;j;jp rhh;G gpw 
kjpg;GfSf;F cs;s xU rktha;g;G 
khwp X f;F ruhrhp kw;Wk; gutw;gb 
fhz;f. 

jPh;T :  

 ruhrhp = µ = E (X) = $ xf(x)dx∞-∞  

= $ xZλe-Y�ádx∞
0

 

= λ $ xe-Y�dx∞
0

 

= �$ x�e-9�dx = �!9¥�1

∞
0

� 
= λ � 1!Y1�1� = λ ¬ 1Y2® = 

1Y 
E(X2) = $ x2f(x)dx∞-∞  

          = $ (λe-Y�∞
0

)dx 

          = λ $ x2e-Y�dx∞
0

 

          = λ � 2!Y2�1� = λ ¬ 2Y3® = 
2Y2 

gutw;gb  

V(X) = E(X2) – [E(X)]2 

         = 
2Y2 – (

1Y)2 

          = 
2Y2 - 

1Y2 = 
1Y2 

6) ABC FOkk; jahhpf;Fk; 
nghUl;fspd; ruhrhpahf 20% 
nghUl;fs; FiwghLs;sit vdf; 
fz;lwpag;gLfpwJ. rktha;g;G 
Kiwapy; ,jpypUe;J 6 nghUl;fs; 
Njh;e;njLf;fg;gLfpwJ .NkYk; 
FiwghLs;s nghUl;fsps; 
vz;zpf;ifia X Fwpj;jhy;  
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1) ,U nghUl;fs; FiwghLs;sit 

2) mjpfgl;rk; xU nghUs; 
FiwghLs;sJ 

3) Fiwe;jgl;rk; ,U 
FiwghLs;sit Mfpatw;iw 
epfo;jfT fhz;f. 

   jPh;T :  

 n = 6 

P = FiwghLs;s  nghUl;fsps;    

                           epfo;jfT  

p= 20% = 
20

100
 = 

1

5
 

q = 1-P = 1- 
1

5
 = 

4

5
 

f(X) = nc�p�q�-� 

f(x) = 6c�(
1

5
)�(

4

5
)6-� 

X = 0,1,2,…6 

(i) ,U nghUl;fs; FiwghLs;sit  

P(x=2) = 6c2(
1

5
)2(4

5
)6-2= f(2) 

            = 
6∗5

1∗2
 x 

1

52 x 
44

54 

            = 15 (
44

56) 

(ii)  mjpfgl;rk; xU nghUs; 
FiwghLs;sJ  

P(x=≤ 1) = P(x = 0) + P(x = 1) 

   = 6c0(
1

5
)0(

4

5
)6-0+ 6c1(

1

5
)1(

4

5
)6-1 

    = (1) (1) 
46

56 + 6 x 
1

5
 x 

45

55 

     = 
46

56 + 6 (
45

56) = 
4Ù
56( 6+4)  

     = 
45

55�< * 102 

        =2(   4
5

 )5 

(iii)  Fiwe;jgl;rk; ,U 
FiwghLs;sit Mfpatw;iw 
epfo;jfT fhz;f. 

 P(x≥ 2) = 1 − P (x < 2) 

            = 1 – P (x≤ 1) = 1[ 
p(x=0)+p(x=1) 

                = 1- (2(
4

5
)5) 

                = 1 – 2 (
45

55). 
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12. jdpepiyr; fzf;fpay;12. jdpepiyr; fzf;fpay;12. jdpepiyr; fzf;fpay;12. jdpepiyr; fzf;fpay;    

2 – kjpg;ngz; tpdh – tpil: 

1. XH ,aw;fzpj mikg;gpy; rkdp 
cWg;ghdJ (csJ vdpy;) 
xUikj;jd;ik tha;e;jJ: jp&gp.  
 
ep&gzk;: 
 (s,*) vd;gJ XH ,aw;fzpj mikg;G 
vd;f 
 
S -d; rkdp cWg;Gfs; ô�, ô( vd;f. 
Kjyp ô� I rkdp cWg;ghfTk; ô( I 
VNjDk; cWg;ghfTk; nfhz;lhy; 
tiuaiwg;gb ô(*ô� = ô�*ô( = ô( ① ô�( I rkdp cWg;ghfTk; ô� I  S-d;; 
cWg;ghfTk; vLj;Jnfhz;lhy; ô�*ô( = ô(*ô� = ô� ② 
1, 2 – ypUe;J>  
 �� = ��  
Rkdp cWg;G xUik jd;ik 
tha;e;jJ. 

2. XH ,aw;fzpj mikg;gpy; XH 
cWg;gpd; vjpHkiw (,Ug;gpd;) 
xUikj;jd;ik tha;e;jJ ep&gp. 

ep&gzk;: 
(S,*) vd;gJ XH ,aw;fzpj mikg;G 
vd;f a ϵ s vd;f 

a  -d; vjpH kiw cWg;Gfs; 

\� & \( vd;w ,U cWg;Gfs; vdpy; 

a * \� = \� * a = e  ① 
a * \( = \( * a = e  ②   \� = \� * e  = \� * (a * \()  (2- d; gb) 
                      = (\� * a) * \(  

(NrHg;G gz;gpd;gb) 
                      = e * \( ( 1 –d; gb) 
                      = \(  
(rkdpgz;gpd;gb) 

Û� = Û�.  
 

3. Let A = �O �� ��, B = �� �O ��, Mfpa 
,uz;Lk; xNu tifahd G+ypad; 
mzpfs; vdpy; A˅B kw;Wk; A˄B 
Mfparw;iw fhz;f. 
 
jPHT: 

A˅B  = �0 11 1� ˅ �1 10 1�  = 

�0˅1 1˅11˅0 1˅1� 
 

             =�1 11 1� 
A˄B     = �0 11 1� ˄ �1 10 1�  = 

�0˄1 1˄11˄0 1˄1� 
 

             =�O �O �� 
4. R –d; kPJ * MdJ (a*b) = a+b+ab-
7 vd tiuaWf;fg;gl;lhy; *, R –d; kPJ 
milT ngw;Ws;sjh? Mt;thnwdpy; milT ngw;Ws;sjh? Mt;thnwdpy; milT ngw;Ws;sjh? Mt;thnwdpy; milT ngw;Ws;sjh? Mt;thnwdpy; 
3* h−>/��j fhz;f.fhz;f.fhz;f.fhz;f. 

jPHT: 
a, b ϵ R vd;f 
 a, b, ab ϵ R. 

 .a*b = a+b +ab – 7 ϵ R ؞

 a*b ϵ R ؞

 .MdJ R –y;; milt ngw;Ws;sJ.milt ngw;Ws;sJ.milt ngw;Ws;sJ.milt ngw;Ws;sJ *؞

3 *  
-E�< = 3 - 

E�< + 3 * 
-E�<  

           = 
G<- E-(�-�;<�<  

           = 
G<-����<  

           = 
-��   �� 
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5 . * vd;w <UWg;Gr; nrayp MdJ A 
= {a,b,c} vd;w fzj;jpd; kPJ 
gupkhw;W tpjpf;F fl;Lg;gl;lhy; 
gpd;tUk; gl;baiyg; G+Hj;jp nra;f. 

* a b c 
a b   
b c b a 
c a  c 
 

jPHT: 

 (i) ml;ltizapypUe;J, b * a =  c  

 a * b = c (ghpkhw;W gz;G cilaJ) 

 (ii)  c* a = a ,  => a*c = a  

 (iii) b*c = a ,   => c*b = a   

 

* a b c 
a b c a 
b c b a 
c a a c 
 

6. ( p v q ) ⋀ (p v ⇁q ) –d; nka;ik d; nka;ik d; nka;ik d; nka;ik 
ml;ltiziaj; jUf:ml;ltiziaj; jUf:ml;ltiziaj; jUf:ml;ltiziaj; jUf:    

jPHT:jPHT:jPHT:jPHT:    

P  q ⇁q p v 
q 

p v  
     ⇁q 

(pvq) ∧(pv⇁q) 

T T F F T F 
T F T T F F 
F T F T F F 
F F T F T F 
 

 3 kjpg;ngz; tpdh tpil: 

1. nfhLf;fg;gl;l fzj;jpd; kPJ 
gpd;tUk; nraypahdJ  (i) milTg; 

gz;G (ii) ghpkhw;Wg; gz;G kw;Wk; (iii) 
NrhHg;Gg; gz;G Mfpatw;iw 
nfhz;Ls;sjh vdr; rupghHf;f 

jPHT: 

a*b = ÛÔ ; ∀ a,b ∈ N  

Soln : 

 (i) a*b = \É  ∈ N ; ∀ a,b ∈ N vd;gJ 
cz;ik> 

∴ N-MdJ *-d; fPo; milt 
ngw;Ws;sJ. 

 (ii) a *b = \É 

      b*a = ^� 

      put a = 2,b = 3   

         a*b = 2� =8  

         b*a =  3( = 9 

   a * b ≠ b*a  

   ∴ * MdJ gupkhw;W gz;G epiwT 
nra;ahJ. 

(iii) a * ( b* c ) = a * ̂ Ü =  \ÉÜ → ① 

( a* b ) * c = \É * c = (\É)Ü = \ÉÜ →② 

         a * ( b* c ) ≠ ( a* b ) * c . 

        ∴ * MdJ NrHg;Gg; gz;ig 
epiwT nra;ahJ. 

2 . gpd;tUk; $l;L $w;W nka;ik 
my;yJ Kuz;ghL my;yJ 
epr;rakpd;ik vd;W fhz;f. 

 ( p⟷ b) ⋀ ¬ ( p → ⇁ q )   

jPHT:  

p q (p⟷b) 

⇁
q 

(p⟷ −b) 
⇁ 
(p⟷b 

(p ⟷b) ⋀ ⇁( c → ⇁ b ) 
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T T T F F T T 
T F F T T F F 
F T F F T F F 
F F T T T F F 
   

filrp epuy; T kw;Wk; F fye;J 
tUtjhy; nfhLf;fg;gl;l $w;W 
nka;ik my;y Kuz;ghLk; my;y ,J 
xU epr;rakpd;ik MFk;.       

3 . ( p ⟶q ) ⋀ ( q ⟶ r ) ⟶ ( p ⟶ r)  

jPHT:jPHT:jPHT:jPHT:    

p q r p ⟶q 
q  ⟶ r 

p ⟶r 
( p ⟶q) ⋀ ( q ⟶ r) 

( p ⟶q) ⋀ ( q ⟶ r) ⟶  
( p ⟶ r) 

T T T T T T T T 
T T F T F F F T 
T F T F T T F T 
T F F F T F F T 
F T T T T T T T 
F T F T F T F T 
F F T T T T T T 
F F F T T T T T 
    

filrp epuypy; T kl;Lk; cs;sjhy; ,U 
xU nka;ik MFk;. 

4. nka;ik ml;ltiziag; gad; 
gLj;jkhy; p → (q → r) ≡ ( p ⋀ q ) →r 
vd epUgpf;f. 

epUgzk;: 

 p → (q → r) ≡ p → (⇁q  v r ) 

                      ≡ ⇁ p v (⇁ q v r ) 

                      ≡ (⇁ p v ⇁ q ) v r 

           [ ∴ NrHg;G gz;G] 

                      ≡ ⇁ ( p ⋀ q ) v r 

          [b - khHf;fd; tpjp] 

                      ≡ ( p  ⋀ q ) → r . 

                epUgpf;fg;gl;lJ. 

5 . x, y  vd;w vz;fs; x = y vd;whtJ 
cs;sJ vdpy;, gpd;dH 0� =1� vd;w 
$w;W rk;ke;jkhd kWjiy> vjpHkiw 
kw;Wk; NeHkhWfis vOJfis. 

jPHT: 

        p : x,  y vd;w vz;fs; vd;w vz;fs; vd;w vz;fs; vd;w vz;fs; x = y 
vd;wthW cs;sJ.vd;wthW cs;sJ.vd;wthW cs;sJ.vd;wthW cs;sJ.    

        q : )( =*( 

nfhLf;fg;gl;Ls;s $w;WnfhLf;fg;gl;Ls;s $w;WnfhLf;fg;gl;Ls;s $w;WnfhLf;fg;gl;Ls;s $w;W: p → q 

1 kWjiykWjiykWjiykWjiy            q → p 

) kw;Wk; kw;Wk; kw;Wk; kw;Wk; *     vd;w vz;fs; vd;w vz;fs; vd;w vz;fs; vd;w vz;fs; )( =*( 

vd;wthW cs;sJ vdpy; gpd;dH  vd;wthW cs;sJ vdpy; gpd;dH  vd;wthW cs;sJ vdpy; gpd;dH  vd;wthW cs;sJ vdpy; gpd;dH  x = 
y 

2 vjpHkiwvjpHkiwvjpHkiwvjpHkiw: ⇁ p → ⇁ q  

          x, y vd;w ,U vz;fs; vd;w ,U vz;fs; vd;w ,U vz;fs; vd;w ,U vz;fs;  

x ≠y  vd;wthW cs;sJ vdpy; gpd;dH    vd;wthW cs;sJ vdpy; gpd;dH    vd;wthW cs;sJ vdpy; gpd;dH    vd;wthW cs;sJ vdpy; gpd;dH    )( ≠ *(  . 

3 NeHkhW3 NeHkhW3 NeHkhW3 NeHkhW: ⇁ q → ⇁ p. 

x, y vd;w ,U vz;fs; vd;w ,U vz;fs; vd;w ,U vz;fs; vd;w ,U vz;fs; )( ≠ *(  
vd;wthW cs;sJ vdpy; gpd;dH  vd;wthW cs;sJ vdpy; gpd;dH  vd;wthW cs;sJ vdpy; gpd;dH  vd;wthW cs;sJ vdpy; gpd;dH  x ≠y .            

5  - kjpg;ngz; tpdh tpil:kjpg;ngz; tpdh tpil:kjpg;ngz; tpdh tpil:kjpg;ngz; tpdh tpil: 

1. kl;L kl;L kl;L kl;L ii I g; nghWj;J vr;rj; I g; nghWj;J vr;rj; I g; nghWj;J vr;rj; I g; nghWj;J vr;rj; 
njhFjpfspd; fzk; njhFjpfspd; fzk; njhFjpfspd; fzk; njhFjpfspd; fzk; { 
0,1,2,3,4,5,6,7,8,9,10 } –d; cl;fzk; d; cl;fzk; d; cl;fzk; d; cl;fzk; A 
= { 1,3,4,5,9 } –d; kPJ d; kPJ d; kPJ d; kPJ x11 vd;w vd;w vd;w vd;w 
nraypf;F  nraypf;F  nraypf;F  nraypf;F   (i) milTg;gz;GmilTg;gz;GmilTg;gz;GmilTg;gz;G ( ii ) 
gupkhw;Wg; gz;G gupkhw;Wg; gz;G gupkhw;Wg; gz;G gupkhw;Wg; gz;G ( iii ) NrHg;G gz;GNrHg;G gz;GNrHg;G gz;GNrHg;G gz;G ( iv 
) rkdpg;gz;Grkdpg;gz;Grkdpg;gz;Grkdpg;gz;G (v ) vjpHkiwg;gz;G vjpHkiwg;gz;G vjpHkiwg;gz;G vjpHkiwg;gz;G 
Mfpatw;iwr; rup ghHf;f.Mfpatw;iwr; rup ghHf;f.Mfpatw;iwr; rup ghHf;f.Mfpatw;iwr; rup ghHf;f. 

jPHT:   
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x11 1 3 4 5 9 
1 1 3 4 5 9 
3 3 9 1 4 5 
4 4 1 5 9 3 
5 5 4 9 3 1 
9 9 5 3 1 4 
i) milTg; gz;G: 
ml;ltizapypUe;J x11 A-d; kPJ 
milt gz;G ngw;Ws;sJ. 
ii) gupkhw;Wg; gz;G: 
ml;ltizapypUe;J x11 gupkhw;W 
gz;G cilajhFk;. 
iii) NrHg;Gg; gz;G:  
x11 vd;gJ tof;fkhf NrHg;G gz;Gf;F 
cl;gl;lJ. 
iv) rkdpg; gz;G: 
1ϵA vd;gJ rkdpg; cWg;ghFk; 
v) vjpHkiw gz;G: 
ml;ltizapypUe;J> 

1 –d; vjpHkiw 1 ϵ A 

3 –d; vjpHkiw 4 ϵ A 

4 –d; vjpHkiw 3 ϵ A 

5 –d; vjpHkiw 9 ϵ A 

9 –d; vjpHkiw 5 ϵ A 
 
2. rkhd khdit gz;Gfisg; 
gad;gLj;jp 

p ⟷q ≡ ( p ∧ q ) v ( ⇁ p ∧⇁q) 

vdf; fhl;Lf. 

jPHT:   

p ⟷q ≡ ( p  ⟶ q ) ⋀ ( q ⟶ p ) 

         ≡ (⇁ p v q ) ⋀ (⇁ q v p ) 

       [ ∴ p ⟶ q   ≡ ⇁ p v  q ] 

         ≡ (⇁ p v q ) ⋀ (⇁ p v q) 

        [gupkhw;W gz;gpd;gb] 

         ≡ (⇁ p ⋀( p v ⇁q ) ) v (q ⋀ (p v ⇁q 
) 

        [gq;fpl;L gz;gpd;gb] 

        ≡ (⇁ p  ⋀  p)  v (⇁p ⋀  ⇁q ) ) v (q ⋀ 
p) v (q ⋀ ⇁q )) 

        [gq;fpl;L gz;gpd;gb] 

       ≡  f v (⇁p ⋀  ⇁q ) v (q ⋀ p) v f  

        [epug;G tpjpg;gb] 

       ≡(⇁p ⋀  ⇁q ) v (q ⋀ p) 

        [rkdp tpjpg;gb] 

       ≡(q ⋀ p) v(⇁p ⋀  ⇁q ) 

[ghpkhw;W tpjpg;gb] 

       ≡(p ⋀ q) v(⇁p ⋀  ⇁q ) 

      [ghpkhw;W tpjpg;gb] 

p ⟷q ≡ ( p ∧ q ) v ( ⇁ p ∧⇁q). 

3. M = {¬0 00 0® : x ∈ R – {0} } * 

vd;gJ mzpg;ngUf;fy; vdf; nfhs;f 
*  MdJ  M- d; kPJ mulT 
ntw;Ws;sjh vdj; jPHkhdpf;f 
mt;thnwdpy; * MdJ M-  d; kPJ 
ghpkhw;W gz;G> NrHg;Gg; gz;G> rkdpg; 
gz;G vjpHkiw gz;Gfis epiwT 
nra;Akh vd Nrhjpf;f: 

jPHT: 
i)   milTg; gz;G: 

   A  = ¬) )) )®, B = ¬* ** *®   

    A*B = ¬) )) )® ¬* ** *®   

             =Ï2)* 2)*2)* 2)*Ó ∈ M  

A, B ϵ M = A * B ϵ M 

∴  * MdJ milt gz;G ngw;Ws;sJ. 
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ii) gupkhw;Wg; gz;G: 

A , B ∈ M 

 A * B = ¬) )) )® ¬* ** *®   

   =Ï2)* 2)*2)* 2)*Ó 

   =Ï2*) 2*)2*) 2*)Ó 

            = ¬* ** *®  ¬) )) )® 

            = B * A 
 A * B =  B * A  

∴ * MdJ M – y; gupkhw;W gz;G 
ngw;Ws;sJ. 

 iii)  NrHg;G gz;G: 

mzpfspd; ngUf;fy; vg;NghJk; 
NrHg;G gz;Gf;F cl;gLk; 

A * ( B * C ) = ( A * B ) * C ∀ A , B ,C ∈ 
M. 

iv) rkdpg; gz;G: 

E = ¬ô ôô ô® vd;gJ M -d rkdp cWg;G 

vd;f   

    ∴AE = A 

=> ¬) )) )® ¬ô ôô ô® = ¬) )) )® 

=>¬2)ô 2)ô2)ô 2)ô®  = ¬) )) )®  

             2)ô   = x 

             2e = 1 

              e = 
�(  ∈ R – {0}. 

 ∴  g �� �( �( �( h   ∈  M 

,Nj Nghd;W    EA = A ∀ A ∈  M  

v) vjpHkiwg; gz;G: 

          A ∈  M ,  

A-1 = Ï0-� 0-�0-� 0-�Ó A -d; vjpHkiw 

vd;f. 

               A A-1 = E 

¬) )) )® Ï0-� 0-�0-� 0-�Ó =g�� �( �( �( h    

   Ï�00-� �00-��00-� �00-�Ó=g�� �( �( �( h 

                �00-�  =   
��  

      x-1 = 
��∗�0 =  ��0  ∈ R – {0}. 

∴ A-1 = g ��0 �G4 �G4 �G4 h  ∈  M. 

vd;gJ A - d; vjpHkiw ,NjNghd;W      
A-1A = E vdTk; fhzyhk; 

∴    * MdJ vjpHkiw gz;ig epiwT 
nra;Ak;. 

4 ) A = a – {1} vd;f  A -d; * kPJ * 
tUkhW tiuaWf;fg;gLfpwJ x  * y = 
x+ y –xy * MdJ  A –d; kPJ milt 
ngw;Ws;sjh mt;thnwdpy; A -d;  kPJ 
* MdJ gupkhw;W gz;G> NrHg;Gg; 
gz;G> rkzpg;gz;G> vjpHkiw 
gz;Gfis epiwT nra;Akh vd 
Nrhjpf;f. 

jPHT: 

i) milt gz;G: 

x,y ∈ A vd;f x ≠ 1 , y ≠ 1  

            x- 1 ≠ 0  , y -1 ≠ 0 
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      (x – 1)( y – 1 ) ≠ 0 

     xy – x – y + 1  ≠ 0 

         1 ≠ x+y –xy 

       =>x*y ≠ 1 

∴  x*y ∈ A  

∴ * MdJ A -y; milt ngw;Ws;sJ. 

ii) ghpkhw;W gz;G: 

x,y ∈ A  

x*y = x+y-xy 

      = y+x-yx 

      = y*x 

∴ * MdJ gupkhw;W gz;ig epiwT 
nra;fpwJ. 

iii) NrHg;G gz;G: 

    (x*y)*z = (x+y-xy)*z 

                 = ( x+y-xy) + z – (x+y-xy)z 

                 = x+y+z – xy –xz-yz +xyz→① 

x*(y*z) = x* ( y+z –yz) 

            = x+(y+z-yz) – x(y+z-yz) 

            = x+y+z –xy –xz –yz +xyz →② 

①①①①&②②②②    ypUe;J    
        xxxx****( y( y( y( y****z) =  (xz) =  (xz) =  (xz) =  (x****y) y) y) y) **** z  z  z  z     
∴ * MdJ NrHg;G gz;Gf;F cl;gLk;. 

4) 4) 4) 4) rkdpg; gz;G:    
                 ∈ vd;gJ A -d; rkdp cWg;G vd;f 

x ∈ A  

* -d; tiuaiwg;gb>      

x*e = x+e – xe 

e -d; tiuaiwg;gb>  

x*e = x     

 

=>x+e –xe = x  

=>e – xe = 0 

=>e(1-x) = 0 

=> e = 
;�-4 = 0 

e = 0 ∈ A 

:. * vd;gJ rkdp cWg;G. 

5 ) vjpHkiwg; gz;G: 

       x-1 vd;gJ x  -d; vjpHkiw vd;f  

x*x -1 = e  

x+ x-1 –xx-1 = 0    [∴ e = 0] 

=>x-1 (1-x) = -x  

=>x-1 = 
-4�-4 ∈ A 

* vjpHkiw gz;G epiwT nra;fpwJ. 

--------------------------------------------------- 

 

 

 

 

  

  

 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                              www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net


Padasalai

 

Pg: 75 MATHS / 12TH  / CEO TIRUVALLUR / TM 

 

               

 

          

     

                    

 
  
 
 
 
 

 

 

                                                    

             

 

 
 

 

 

 
 
 
 

 
 
 
 

 

 

 

 

 

 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                              www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

