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Pou® / MATHEMATICS (



uªÌ ©ØÖ® B[Q» ÁÈ



/ Tamil & English Versions)



÷|µ® : 3 ©o ]



[



ö©õzu ©v¨ö£sPÒ



Time Allowed : 3 Hours ]



AÔÄøµ :



(1)



(2)



Instructions :



(1)



: 200



[Maximum Marks : 200



AøÚzx ÂÚõUPÐ® \›¯õP £vÁõQ EÒÍuõ Gß£uøÚ \›£õºzxU öPõÒÍÄ®. Aa_¨£vÂÀ SøÓ°¸¨¤ß AøÓU PsPõo¨£õÍ›h® EhÚi¯õPz öu›ÂUPÄ®. }»® AÀ»x P¸¨¦ ø©°øÚ ©mk÷© GÊxÁuØS® AiU÷PõikÁuØS® £¯ß£kzu ÷Ásk®. £h[PÒ ÁøµÁuØS ö£ß]À £¯ß£kzuÄ®. Check the question paper for fairness of printing. If there is any lack of fairness, inform the Hall Supervisor immediately.



(2)



Use Blue or Black ink to write and underline and pencil to draw diagrams.



£Sv & A SÔ¨¦ :



Note :



/ PART - A



(i)



AøÚzx ÂÚõUPÐUS® Âøh¯ÎUPÄ®.



(ii)



öPõkUP¨£mh |õßS ÂøhPÎÀ ªPÄ® HØ¦øh¯ Âøh°øÚ ÷uº¢öukzx SÔ±mkhß Âøh°øÚ²® ÷\ºzx GÊxP.



(i)



All questions are compulsory.



(ii)



Choose the most suitable answer from the given four alternatives and write the option code and the corresponding answer.



40x1=40



[



A A
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2 2



1.



1



 dx    + 5 y 3=x  dy 



GßÓ ÁøPUöPÊ \©ß£õmiß



:



(1)



Á›ø\ 2 ©ØÖ® £i 1



(2)



Á›ø\



(3)



Á›ø\ 1 ©ØÖ® £i 6



(4)



Á›ø\ 1 ©ØÖ® £i 3



2



1



©ØÖ® £i 2



1



 dx  The differential equation   + 5 y 3=x is :  dy 



2.



(1)



of order 2 and degree 1



(2)



of order 1 and degree 2



(3)



of order 1 and degree 6



(4)



of order 1 and degree 3



(2m+3)+i(3n−2)



(m−5)+i(n+4)



GÛÀ



Gß£x :



(n, m)



(1)



GßÓ P»¨ö£soß Cønö¯s



 −1  , −8    2 



(2)



 −1  , 8   2 



(3)



1   , −8  2 



(4)



1   , 8 2 



If (m−5)+i(n+4) is the complex conjugate of (2m+3)+i(3n−2) then (n, m) are :



(1)



3.



 −1  , −8    2 



arg (z)



(1)



(2)



 −1  , 8   2 



(3)



1   , −8  2 



(4)



1   , 8 2 



[0, π]



(4)



(−π, 0]



[0, π]



(4)



(−π, 0]



&ß •ußø© ©v¨¦ Aø©²® CøhöÁÎ :



 π  0, 2 



(2)



(−π, π]



(3)



The principal value of arg (z) lies in the interval :



(1)



 π  0, 2 



(2)



(−π, π]



(3)



A



A A



A A



3



4.



y2 + = 1 GßÓ a2 b2 x2
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}ÒÁmhzvß £µ¨ø£ ö|mha_, SØÓa_ BQ¯ÁØøÓ¨



ö£õÖzx _ÇØÓ¨£k® vh¨ö£õ¸Îß PÚ AÍÄPÎß ÂQu® : (1)



b2 : a2



(2)



a2 : b2



(3)



a:b



Volume of the solid obtained by revolving the area of the ellipse



(4)



b:a



y2 + = 1 about a2 b2 x2



major and minor axes are in the ratio : (1)



5.



b2 : a2



(2)



y2(x−2)=x2(1+x)



a2 : b2



(3)



GßÓ ÁøÍÁøµUS



a:b



(4)



b:a



:



(1)



x -Aa_US



Cøn¯õÚ J¸ öuõø»z öuõk÷Põk Esk



(2)



y -Aa_US



Cøn¯õÚ J¸ öuõø»z öuõk÷Põk Esk



(3)



C¸ Aa_PÐUS® Cøn¯õÚ öuõø»z öuõk÷PõkPÒ Esk



(4)



öuõø»z öuõk÷Põk CÀø»



The curve y2(x−2)=x2(1+x) has :



6.



(1)



an asymptote parallel to x-axis



(2)



an asymptote parallel to y-axis



(3)



asymptotes parallel to both axes



(4)



no asymptote



ö£¸UPø» ö£õÖzx S»©õQ¯ JßÔß Gvº©øÓ (k < n) : (1)



1 k ω



(2)



ω−1



(3)



n



&B® £i ‰»[PÎÀ



ωn−k



(4)



ωk



Cß



n ωk



In the multiplicative group of nth roots of unity, the inverse of ωk is (k < n) :



(1)



1 k ω



(2)



ω−1



(3)



A



ωn−k



(4) [



A A



n ωk
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7.



4



y +3 2z −5 x−3 = = 1 5 3



&US Cøn¯õPÄ®



(1, 3, 5)



¦ÒÎ ÁÈ¯õPÄ®



ö\À»U Ti¯ ÷Põmiß öÁUhº \©ß£õk : (1) (2) (3)



) ( ) ( r = ( i + 3 j + 5 k ) + t( i + 5 j + 3 k )  3  r =  i + 5 j + k  + t( i + 3 j + 5 k )  2 



→



→



→



→



→



→



→



→



→



→



→



→



→



→



→



→



→



→



→



→



)



(



→ → → → → 3 → r = i + 3 j + 5 k + t i + 5 j + k  2  



→



(4)



→



r = i +5 j +3k +t i +3 j +5k



The equation of the line parallel to



y +3 2 z − 5 and passing through the x−3 = = 1 5 3



point (1, 3, 5) in vector form, is : (1) (2) (3)



) ( ) ( r = ( i + 3 j + 5 k ) + t( i + 5 j + 3 k )  3  r =  i + 5 j + k  + t( i + 3 j + 5 k )  2 



→



8.



→



→



→



→



→



→



→



→



→



→



→



(



→



→



→



→



→



→



→



→



)



→ → → → → 3 → r = i + 3 j + 5 k + t i + 5 j + k  2  



→



(4)



→



r = i +5 j +3k +t i +3 j +5k



J¸ |P¸® ö£õ¸Îß yµ® ©ØÖ® ÷|µ® CÁØÔØS Cøh÷¯²ÒÍ öuõhºø£ y=F (t) SÔUQßÓx GÛÀ A¨ö£õ¸Îß •kUP® : (1) vø\ ÷ÁPzvß \õ´Ä/÷|µzvß Áøµ£h® (2) yµzvß \õ´Ä/÷|µzvß Áøµ£h® (3) •kUPzvß \õ´Ä/÷|µzvß Áøµ£h® (4) vø\ ÷ÁPzvß \õ´Ä/yµzvß Áøµ£h® The distance - time relationship of a moving body is given by y=F (t) then the acceleration of the body is the : (1) Gradient of the velocity/time graph (2) Gradient of the distance/time graph (3) Gradient of the acceleration/time graph (4) Gradient of the velocity/distance graph



A



A A



A A



5 9.



f (x)=x2−4x+5 (1) If



2



(2)



f (x)=x2−4x+5



(1) 10.



GßÓ \õº¦



2



[0, 3]
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CÀ öPõskÒÍ «¨ö£¸ ö£¸© ©v¨¦ :



3



(3)



4



(4)



5



(4)



5



on [0, 3] then the absolute maximum value is : (2)



3



(3)



4



&°ß ö©´©v¨¦ T ©ØÖ® q Cß ö©´©v¨¦ GøÁ ö©´©v¨¦ T GÚ C¸US® ?



p



(i)



p∨q



(ii)



(1)



(i), (ii), (iii)



(2)



~p∨q (i), (ii), (iv)



F



GÛÀ ¤ßÁ¸ÁÚÁØÔÀ



(iii)



p ∨ (~q)



(iv)



(3)



(i), (iii), (iv)



(4)



p ∧ (~q) (ii), (iii), (iv)



If p’s truth value is T and q’s truth value is F, then which of the following have the truth value T ?



11.



(i)



p∨q



(ii)



(1)



(i), (ii), (iii)



(2)



xy=18 (1)



~p∨q (i), (ii), (iv)



(iii)



p ∨ (~q)



(iv)



(3)



(i), (iii), (iv)



(4)



p ∧ (~q) (ii), (iii), (iv)



(4)



(5, 5)



(4)



(5, 5)



GßÓ ö\ÆÁP Av£µÁøÍ¯zvß J¸ SÂ¯® :



(6, 6)



(2)



(3, 3)



(3)



(4, 4)



One of the foci of the rectangular hyperbola xy=18 is : (1) 12.



(6, 6)



(2)



(3, 3)



(3)



(4, 4)



¤ßÁ¸ÁÚÁØÖÒ Gx HÖ£i ÁiÁzvÀ \›¯À» ? (1) GÀ»õ÷© §a]¯ EÖ¨¦PÍõ´U öPõsh JÆöÁõ¸ {øµ²® §a]¯©ØÓ EÖ¨¦PøÍ Eøh¯ {øµUS R÷Ç Aø©uÀ ÷Ásk®. (2) JÆöÁõ¸ §a]¯©ØÓ {øµ°ß •uÀ EÖ¨¦ 1 BP C¸zuÀ ÷Ásk®. (3) §a]¯©ØÓ {øµ°À Á¸® •uÀ §a]¯©ØÓ EÖ¨¤ØS •ß£õP Ch® ö£Ö® §a]¯[PÎß GsoUøP, AuØS Akzx Á¸® {øµ°À EÒÍ §a]¯[PÎß GsoUøPø¯ ÂhU SøÓÁõP C¸zuÀ ÷Ásk®. (4) C¸ {øµPÒ J÷µ GsoUøP Eøh¯ §a]¯[PøÍ, §a]¯©ØÓ EÖ¨¤ØS •ßÚuõP ö£ØÔ¸UP»õ®. In echelon form, which of the following is incorrect ? (1)



Every row of A which has all its entries 0 occurs below every row which has a non-zero entry.



(2)



The first non-zero entry in each non-zero row is 1.



(3)



The number of zeros before the first non-zero element in a row is less than the number of such zeros in the next row.



(4)



Two rows can have same number of zeros before the first non-zero entry.



A



[



A A



v¸¨¦P / Turn over



A A
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13.



6



m < 0 BP (1)



x=ce my



Solution of (1)



dx + mx = 0 dy



C¸¨¤ß,



(2)



Cß wºÄ :



x=ce −my



(3)



x=my+c



(4)



x=c



(3)



x=my+c



(4)



x=c



dx + m x = 0 , where m < 0 is : dy



x=ce my



(2)



x=ce −my



−



14.



J¸ \©Áõ´¨¦ ©õÔ c



X



&ß C¯À{ø»¨ £µÁÀ



f (x ) = c e



1 ( x−100 )2 2 25



GÛÀ



&Cß ©v¨¦ :



(1)



2π



1 2π



(2)



(3)



(4)



5 2π



−



The random variable X follows normal distribution f (x ) = c e



1 ( x−100 )2 2 25



1 5 2π



. Then the



value of c is : (1)



15.



2π



1 2π



(2)



(3)



5 2π



(4)



1 5 2π



J¸ ÷Põk x ©ØÖ® y Aa_UPÐhß ªøP vø\°À 458, 608 ÷Põn[PøÍ HØ£kzxQÓx GÛÀ z - Aa_hß Ax EshõUS® ÷Põn® : (1)



308



(2)



908



(3)



458



(4)



608



If a line makes 458, 608 with positive direction of axes x and y then the angle it makes with the z-axis is : (1)



16.



308



→ → → → → →   i + j , j +k , k+ i  (1)



0



(2)



908



(3)



458



(4)



608



(3)



2



(4)



4



2



(4)



4



Cß ©v¨¦ : (2)



1



→ → → → → → The value of  i + j , j +k , k+ i  is equal to :  



(1)



0



(2)



1



(3)



A



A A



A A



7
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π 4



∫ cos 2 x d x &Cß ©v¨¦ : 3



17.



0



2 3



(1)



(2)



1 3



(3)



0



(4)



2π 3



(3)



0



(4)



2π 3



π 4



The value of



∫ cos 2 x d x is : 3



0



2 3



(1)



18.



X



(2)



1 3



GßÓ \©Áõ´¨¦ ©õÔ°ß {PÌuPÄ¨ £µÁÀ ¤ßÁ¸©õÖ : X



0



1



2



3



4



5



P(X=x )



1 4



2a



3a



4a



5a



1 4



P(1 £ X £ 4) Cß



©v¨¦ :



10 21



(1)



(2)



2 7



(3)



1 14



(4)



1 2



(4)



1 2



A random variable X has the following probability distribution :



X



0



1



2



3



4



5



P(X=x )



1 4



2a



3a



4a



5a



1 4



(2)



2 7



Then P(1 £ X £ 4) is : (1)



10 21



(3)



A



1 14



[



A A



v¸¨¦P / Turn over



A A
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8



J¸ D¸Ö¨¦¨ £µÁ¼ß \µõ\› p &Cß ©v¨¦PÒ : (1)



4   , 25  5 



(2)



5



4   25,  5 



÷©¾® vmhÂ»UP®



(3)



2



1   , 25  5 



GÛÀ



(4)



n



©ØÖ®



1   25,  5 



The mean of a binomial distribution is 5 and its standard deviation is 2. Then the values of n and p are :



(1)



20.



4   , 25  5 



(2)



4   25,  5 



(3)



1   , 25  5 



(4)



GßÓ ÁøÍÁøµ°ß ÁøÍÄ ©õØÖ¨¦ÒÎ°ß (Cµshõ® ÁøPUöPÊ QøhUS® GÚU öPõÒP). y=f (x)



(1)



f (x0)=0



(2)



f 9(x0)=0



(3)



f 99(x0)=0



x



1   25,  5 



©v¨¦ (4)



x0



GÛÀ



f 99(x0) ≠ 0



If x0 is the x-coordinate of the point of inflection of a curve y=f (x) then (assume second derivative exists) : (1)



21.



f (x0)=0



f ( x ) = cos



x 2



(2)



f 9(x0)=0



GßÓ \õº¤ØS



(3)



[π, 3π]



f 99(x0)=0



(4)



f 99(x0) ≠ 0



CÀ ÷µõÀ ÷uØÓzvß£i Aø©¢u



Cß ©v¨¦ : (1)



0



(2)



2π



(3)



π 2



The value of ‘c ’ in Rolle’s Theorem for the function f ( x ) = cos



(1)



0



(2)



2π



(3)



A



A A



π 2



(4)



3π 2



x on [π, 3π] is : 2



(4)



3π 2



‘c ’



A A



9 22.



y 2 =4ax



GßÓ £µÁøÍ¯zvØS



£µÁøÍ¯zøu «sk®



−t2



(1)



(2)



‘t 2 ’



‘t 1 ’
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&CÀ Áøµ¯¨£k® ö\[÷Põk



&CÀ \¢vUS® GÛÀ



t2



(3)



t1+t2



 2  t1 +  t1  



(4)



Gß£x :



1 t2



 2 The normal at ‘t1’ on the parabola y2=4ax meets the parabola at ‘t2’ then  t 1 +  t1   is :



−t2



(1)



23.



(2)



ω Gß£x 1 (1)



t2



(3)



t1+t2



(4)



1 t2



Cß •¨£i ‰»® GÛÀ (1−ω) (1−ω2) (1−ω4) (1−ω8) Cß ©v¨¦



9



−9



(2)



(3)



16



(4)



:



32



If ω is the cube root of unity then the value of (1−ω) (1−ω2) (1−ω4) (1−ω8) is : (1)



9



→



24.



−9



(2)



→ → →



→



→



(3)



→



→



PR = 2 i + j + k , QS = − i +3 j +2 k



(1)



(2)



5 3



→



→ → →



→



GÛÀ, |õØPµ® (3)



10 3



→



→



16



5 3 2



(4)



PQRS



32



Cß £µ¨¦ : (4)



3 2



→



If PR = 2 i + j + k , QS = − i +3 j +2 k then the area of the quadrilateral PQRS is :



(1)



5 3



(2)



10 3



(3)



A



5 3 2



(4) [



A A



3 2
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10 9x 2+5y2−54x−40y+116=0



GßÓ T®¦ ÁøÍÂß ø©¯z öuõø»zuPÂß



©v¨¦ : (1)



1 3



2 3



(2)



(3)



4 9



(4)



2 5



2 5



The eccentricity of the conic 9x2+5y2−54x−40y+116=0 is :



(1)



26.



1 3



(Z9, +9) (1)



2 3



(2)



CÀ



9



[7]



(3)



4 9



(4)



(3)



3



(4)



1



(3)



3



(4)



1



Cß Á›ø\ : (2)



6



The order of [7] in (Z9 , +9) is : (1)



27.



9



(2)



6



&BÚx P»¨¦ Gs ©õÔ P &Cß {¯©¨ £õøu : P



z



&I SÔUQßÓx ©ØÖ®



(1)



x=



1 4



GßÓ ÷|ºU÷Põk



(2)



y=



1 GßÓ 4



(3)



z=



1 2



GßÓ ÷|ºU÷Põk



(4)



x2+y2−4x−1=0



?2z−1?=2?z?



GÛÀ



÷|ºU÷Põk GßÓ Ámh®



If P represents the variable complex number z and if ?2z−1?=2 ?z? then the locus of P is : (1)



the straight line x =



1 4



(2)



the straight line y =



(3)



the straight line z =



1 2



(4)



the circle x2+y2−4x−1=0



A



A A



1 4



A A



11 28.



J¸ öuõhº \©Áõ´¨¦ ©õÔ (1)



0 £ f (x) £ 1



(2)



X
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Cß {PÌuPÄ Ahºzva \õº¦



f (x) / 0



(3)



f (x) £ 1



f (x)



GÛÀ :



(4)



0 < f (x) < 1



(4)



0 < f (x) < 1



A continuous random variable X has p.d.f. f (x), then : (1)



29.



0 £ f (x) £ 1



(2)



36y2−25x2+900=0



(1)



6 y =± x 5



f (x) / 0



(3)



f (x) £ 1



GßÓ Av£µÁøÍ¯zvß öuõø»z öuõk÷PõkPÒ : (2)



5 y =± x 6



(3)



y =±



36 x 25



(4)



y =±



25 x 36



(4)



y =±



25 x 36



The asymptotes of the hyperbola 36y2−25x2+900=0, are :



30.



(1)



6 y =± x 5



In =



∫ cos



(1)



(3)



5 y =± x 6



36 x 25



(3)



y =±



−1  n− 1 cos n−1 x sin x +   I n−2 n  n 



(2)



 n− 1 cosn−1 x sin x +   I n−2  n 



1  n− cos n−1 x sin x −  n  n



(4)



1  n− cos n−1 x sin x +  n  n



(2)



 n− cosn−1 x sin x +   n



(4)



1  n− 1  cos n−1 x sin x +   I n−2 n  n 



If I n =



n



x dx



∫ cos



n



(2)



GÛÀ In=



1  I n−2 



1  I n−2 



x d x then In=



(1)



−1  n− cos n−1 x sin x +  n  n



1  I n−2 



(3)



1  n− 1  cos n−1 x sin x −   I n−2 n  n 



A



[



A A



1  I n−2 



v¸¨¦P / Turn over
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12



π 2



31.



sin x − cos x



∫ 1 + sin x cos x d x &Cß ©v¨¦ : 0



(1)



π 2



(2) π 2



The value of



∫ 0



(1)



32.



π 2



0



(3)



π 4



(4)



π



(3)



π 4



(4)



π



sin x − cos x d x is : 1 + sin x cos x



(2)



GÛÀ Auß ©õÓzuUP ©õÔ¼) : y=ke λx



0



ÁøPUöPÊa



\©ß£õk



( C[S



k



Gß£x



dy dy dy dy = λy = ky + k y = 0 (4) = eλ x (2) (3) dx dx dx dx If y=keλx then its differential equation is (where k is arbitrary constant) :



(1)



(1)



33.



dy = λy dx



(2)



dy = ky dx



(3)



dy + ky = 0 dx



(4)



dy = eλ x dx



Gß£x x ©ØÖ® y BQ¯ÁØÓõÀ BÚ ÁøP°hzuUP \õº¦. ÷©¾® x ©ØÖ® y Gß£øÁ ‘t ’&BÀ BÚ ÁøP°hzuUP \õº¦PÒ GÛÀ : u=f (x, y)



(1)



∂ f ∂x ∂ f ∂y du = ⋅ + ⋅ dt ∂ x ∂t ∂ y ∂t



(2)



∂ f dx ∂ f ∂y du = ⋅ + ⋅ dt ∂ x dt ∂ y ∂t



(3)



∂ f dx ∂ f dy du = ⋅ + ⋅ dt ∂ x dt ∂ y dt



(4)



∂ f ∂x ∂ f ∂y ∂u = ⋅ + ⋅ ∂t ∂x ∂t ∂ y ∂t



If u=f (x, y) is a differentiable function of x and y; where x and y are differentiable functions of ‘t ’ then : (1)



∂ f ∂x ∂ f ∂y du = ⋅ + ⋅ dt ∂ x ∂t ∂ y ∂t



(2)



∂ f dx ∂ f ∂y du = ⋅ + ⋅ dt ∂ x dt ∂ y ∂t



(3)



∂ f dx ∂ f dy du = ⋅ + ⋅ dt ∂ x dt ∂ y dt



(4)



∂ f ∂x ∂ f ∂y ∂u = ⋅ + ⋅ ∂t ∂x ∂t ∂ y ∂t



A



A A



A A
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34.



0 0  A=   0 5



(1)



6673



GÛÀ, A12 Gß£x :



0 0   0 60   



(2)



0 0   12  0 5 



(3)



0 0  0 0   



(4)



1 0  0 1   



0 0   12  0 5 



(3)



0 0  0 0   



(4)



1 0  0 1   



0 0  12 If A =   , then A is : 0 5  



(1)



0 0   0 60   



(2)



→



→



→



35.



I {ø» öÁUhõµõP öPõsh ¦ÒÎ ÁÈ¯õPÄ® u ©ØÖ® v &US Cøn¯õPÄ® Aø©¢u uÍzvß xøn A»S AÀ»õu öÁUhº \©ß£õk : a



(1)



→ → → →   r −a , u , v  = 0



(2)



→ → →  r , u, v = 0



(3)



→ → → →  r , a , u × v = 0



(4)



→ → →  a, u, v = 0



The non-parametric vector equation of a plane passing through a point whose position →



→



→



vector is a and parallel to u and v , is :



(1)



→ → → →   r −a , u , v  = 0



(2)



→ → →  r , u, v = 0



(3)



→ → → →  r , a , u × v = 0



(4)



→ → →  a, u, v = 0



A



[



A A



v¸¨¦P / Turn over



A A
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36.



14



dy − y tan x = cos x dx



GßÓ ÁøPUöPÊa \©ß£õmiß öuõøPU Põµo :



(1)



(2)



sec x



cos x



The integrating factor of the differential equation



(1)



37.



A



sec x



(2)



etanx



(3)



cos x



(4)



cot x



dy − y tan x = cos x is : dx



(3)



etanx



(4)



cot x



GßÓ Ao°ß Á›ø\ 3 GÛÀ det (kA) Gß£x :



(1)



k3 det (A)



(2)



k2 det (A)



(3)



k det (A)



(4)



det (A)



(3)



k det (A)



(4)



det (A)



If A is a matrix of order 3, then det (kA) is : (1)



38.



k3 det (A)



(2)



y+4 x−6 z −4 = = −6 4 −8



k2 det (A)



©ØÖ®



y+2 x+1 z +3 = = 2 4 −2



GßÓ



÷PõkPÒ



öÁmiU öPõÒÐ® ¦ÒÎ : (1)



The



(0, 0, −4)



point



of



(2)



(1, 0, 0)



intersection



of



(3)



the



lines



(0, 2, 0)



(4)



(1, 2, 0)



y+4 x−6 z −4 = = −6 4 −8



and



y+2 x+1 z +3 = = is : 2 4 −2 (1)



(0, 0, −4)



(2)



(1, 0, 0)



(3)



A



A A



(0, 2, 0)



(4)



(1, 2, 0)



A A
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39.



ae x +be y =c; pe x +qe y =d



©ØÖ®



∆1 =



6673



a c a b c b ; ∆2 = ; ∆3 = p d p q d q



(x, y)



Cß ©v¨¦ :



(1)



 ∆2 ∆3  ,    ∆1 ∆1 



(2)



 ∆  ∆2 , log 3   log ∆1 ∆1  



(3)



∆1 ∆1    log ∆ , log ∆  3 2 



(4)



∆1 ∆1    log ∆ , log ∆  2 3 



GÛÀ,



a b c b a c If aex+bey=c; pex+qey=d and ∆1 = then the value ; ∆2 = ; ∆3 = p d p q d q of (x, y) is :



40.



(1)



 ∆2 ∆3  ,    ∆1 ∆1 



(2)



 ∆  ∆2 , log 3   log ∆1 ∆1  



(3)



∆1 ∆1    log ∆ , log ∆  3 2 



(4)



∆1 ∆1    log ∆ , log ∆  2 3 



5



&ß ©mkUS›¯ \ºÁ\© öuõS¨¤À {x e Z/x=5k+2,



(1)



[0]



(2)



[5]



(3)



k e Z}



[7]



Gß£x : (4)



[2]



(4)



[2]



In congruence modulo 5, {x e Z/x=5k+2, k e Z} represents : (1)



[0]



(2)



[5]



(3)



A



[7]



[



A A



v¸¨¦P / Turn over



A A
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£Sv & B / PART - B



SÔ¨¦ :



Note :



41.



(i)



GøÁ÷¯Ý® £zx ÂÚõUPÐUS Âøh¯ÎUPÄ®.



(ii)



ÂÚõ Gs 55 &US Psi¨£õP Âøh¯ÎUPÄ®. ¤Ó ÂÚõUPÎ¼¸¢x H÷uÝ® Jß£x ÂÚõUPÐUS Âøh¯ÎU PÄ®.



(i)



Answer any ten questions.



(ii)



Question No. 55 is compulsory and choose any nine from the remaining.



2 1  0 1  2 −3 0 −1    1 1 −1 0 



10x6=60



GßÓ Ao°ß uµ® PõsP.



2 1  0 1  Find the rank of the matrix 2 −3 0 −1 .    1 1 −1 0 



42.



 3 1 −1   2 −2 0     1 2 −1 



GßÓ Ao°ß ÷|º©õÖ Ao PõsP.



 3 1 −1  Find the inverse of the matrix  2 −2 0  .    1 2 −1 



43.



©ØÖ® (−1, 0, 1) BQ¯ ¦ÒÎPÒ ÁÈ÷¯ ö\À»UTi¯ ÷|ºU÷Põk uÍzøua \¢vUS® ¦ÒÎø¯U PõsP.



(1, 1, −1) xy -



Find the point of intersection of the line passing through the two points (1, 1, −1) ; (−1, 0, 1) and the xy-plane.



A



A A



A A



17 44.



→ →



(i)



→ →



a × b = c ×d ,



→



→



→



→



a × c = b× d



GÛÀ



6673 →



→



a −d



→



©ØÖ®



→



b− c



Cøn



öÁUhºPÒ GÚU PõmkP.



45.



(ii)



©ØÖ® (3, 1,−2) GßÓ ¦ÒÎPøÍ CønUS® ÷Põmiß vø\U öPõø\ßPøÍU PõsP.



(i)



If a × b = c ×d and a × c = b × d , show that a −d and b − c are parallel.



(ii)



Find the direction cosines of the line joining (2,−3, 1) and (3, 1,−2).



(2,−3, 1)



→ →



→



→



→



→



→



→



Gß£øÁ JßÖUöPõßÖ Cøn¯õÚx. ÷©¾® α2+β2−αβ &ß ©v¨¤øÚU PõsP. α



©ØÖ®



→ →



β



→



→



α=− 2 +i



GÛÀ



If α and β are complex conjugates to each other and α=− 2 +i then find α2+β2−αβ.



46.



P»¨ö£sPÒ 7+9 i, −3+7 i, 3+3 i BQ¯øÁ BºPß uÍzvÀ J¸ ö\[÷Põn •U÷Põnzøu Aø©US® GÚ {ÖÄP. Show that the points representing the complex numbers 7+9 i, −3+7 i, 3+3 i form a right angled triangle on the Argand diagram.



47.



Jµ»S {øÓ²øh¯ J¸ xPÒ ‘t ’ ÂÚõi ÷|µzvÀ HØ£kzx® Ch¨ö£¯ºa] x=3 cos (2t−4) GÛÀ, 2 ÂÚõiPÎß •iÂÀ Auß •kUP® ©ØÖ® C¯UP BØÓÀ (K.E.) •u¼¯ÁØøÓU PõsP. [ K.E.=



1 mv2, m 2



Gß£x {øÓ]



A particle of unit mass moves so that displacement after ‘t ’ seconds is given by x=3 cos (2t−4). Find the acceleration and kinetic energy at the end of 2 seconds. [ K.E.=



1 mv2, m is mass ] 2



A



[



A A



v¸¨¦P / Turn over



A A
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48.



49.



18 3 5



(4−x )



(i)



x



(ii)



y=ex



Cß ©õÖ{ø» GsPøÍU PõsP.



GßÓ \õº¤ß SÂÂØPõÚ Aµ[PzvøÚU PõsP. 3 5



(4−x ) .



(i)



Find the critical numbers of x



(ii)



Determine the domain of convexity of y=ex.



J¸ Ámh ÁiÁ uPmiß Bµ® 24 ö\.«. PnURmiÀ HØ£k® AvP£m\ ¤øÇ 0.02 ö\.«. GÛÀ, ÁøP±møh¨ £¯ß£kzv Ámh ÁiÁ uPmiß £µ¨¦ PnUQk®÷£õx HØ£k® ªP AvP ¤øÇ ©ØÖ® \õº¤øÇø¯U PõsP. The radius of a circular disc is given as 24 cm. with a maximum error in measurement of 0.02 cm. Estimate the maximum error in the calculated area of the disc and compute the relative error by using differentials.



50.



wºUP :



(D2−4D+1) y=x2



Solve : (D2−4D+1) y=x2



51.



q ∨ [p ∨ (~q)]



GßÓ TØÖ ö©´®ø©¯õ AÀ»x •µs£õhõ Gß£øuU PõsP.



Verify whether the statement q ∨ [p ∨ (~q)] is a tautology or a contradiction.



52.



(p ∧ q) ∨ (~ r)&US›¯



ö©´ AmhÁønø¯ Aø©UP.



Construct the truth table for (p ∧ q) ∨ (~ r).



A



A A



A A



19 53.



54.



6673



(i)



J¸ vmh C¯À{ø» ©õÔ GßP. PõsP. C[S P [ 0 < Z < 1.65 ]=0.45



(ii)



J¸ D¸Ö¨¦¨ £µÁ¼ß \µõ\› ©ØÖ® £µÁØ£i°ß Âzv¯õ\® 1 BS®. ÷©¾® AÁØÔß ÁºUP[PÎß Âzv¯õ\® 11 GÛÀ n Cß ©v¨¦ PõsP.



(i)



Let Z be a standard normal variate. Find the value of c if P (Z < c)=0.05. Here P [ 0 < Z < 1.65 ]=0.45



(ii)



The difference between the mean and the variance of a Binomial distribution is 1 and the difference between their squares is 11. Find n.



Z



P (Z < c)=0.05



GÛÀ



c



&ß ©v¨¦



J¸ £Pøh C¸•øÓ E¸mh¨£kQÓx. Auß ÷©À EÒÍ Gs JØøÓ¨£øh GsnõP C¸zuÀ öÁØÔ¯õPU P¸u¨£kQÓx. öÁØÔ°ß {PÌuPÄ¨ £µÁ¼ß \µõ\› ©ØÖ® £µÁØ£iø¯U PõsP. A die is tossed twice. A success is getting an odd number on a toss. Find the mean and the variance of the probability distribution of the number of successes.



55.



(a)



ø©¯® (2, 5); C¯USÁøµPÐUS Cøh¨£mh yµ® 15, SÂ¯[PÐUS Cøh¨£mh yµ® 20; ÷©¾® SÖUPa_ y --Aa_US Cøn¯õP EÒÍ Av£µÁøÍ¯zvß \©ß£õk PõsP. AÀ»x



(b)



GßÓ ÁøÍÁøµ°ß Pso°øÚ, x -Aaø\¨ ö£õÖzx _ÇØÓ¨£k®÷£õx QøhUS® vh¨ö£õ¸Îß PÚ AÍÂøÚU PõsP.



(a)



Find the equation of the hyperbola if the centre is (2, 5) ; the distance between the directrices is 15 ; the distance between the foci is 20 and the transverse axis is parallel to y -axis.



2ay2=x (x−a) 2, a > 0



OR (b)



Find the volume of the solid obtained by revolving the loop of the curve 2ay2=x (x−a)2 about x -axis. Here a > 0.



A



[



A A
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A A
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£Sv & C



SÔ¨¦ :



Note :



56.



/ PART - C



(i)



GøÁ÷¯Ý® £zx ÂÚõUPÐUS Âøh¯ÎUPÄ®.



(ii)



ÂÚõ Gs 70 &US Psi¨£õP Âøh¯ÎUPÄ®. ¤Ó ÂÚõUPÎ¼¸¢x H÷uÝ® Jß£x ÂÚõUPÐUS Âøh¯ÎU PÄ®.



(i)



Answer any ten questions.



(ii)



Question No. 70 is compulsory and choose any nine from the remaining.



10x10=100



AoU ÷PõøÁ°øÚ¨ £¯ß£kzv wºÄ PõsP. x+y+2z=4 2x+2y+4z=8 3x+3y+6z=12 Solve,



x+y+2z=4 2x+2y+4z=8 3x+3y+6z=12 by using determinant method.



57.



cos(A+B)=cosA cosB−sinA sinB



Gß£øu öÁUhº •øÓ°À {ÖÄP.



cos(A+B)=cosA cosB−sinA sinB : prove by vector method.



→



58.



→



→



→



→



→ →



→



©ØÖ® 7 i + k BQ¯ÁØøÓ {ø» öÁUhºPÍõPU öPõsh ¦ÒÎPÒ ÁÈ÷¯ ö\À¾® uÍzvß öÁUhº ©ØÖ® Põºj]¯ß \©ß£õkPøÍU PõsP. 3 i +4 j +2 k , 2 i −2 j − k



Find the vector and Cartesian equations of the plane passing through the points with →



→



→



→



→ →



→



→



position vectors 3 i +4 j +2 k , 2 i −2 j −k and 7 i + k .



A



A A



A A



21 59.



wºUP :



6673



x4−x3+x2−x+1=0



Solve : x4−x3+x2−x+1=0



60.



J¸ µõUöPm öÁi¯õÚx öPõÐzx®÷£õx Ax J¸ £µÁøÍ¯¨ £õøu°À ö\ÀQÓx. Auß Ea\ E¯µ® 4 « &I Gmk®÷£õx Ax öPõÐzu¨£mh Chzv¼¸¢x Qøh©mh yµ® 6 « öuõø»Â¾ÒÍx. CÖv¯õP Qøh©mh©õP 12 « öuõø»ÂÀ uøµø¯ Á¢uøhQÓx GÛÀ ¦Ó¨£mh ChzvÀ uøµ²hß HØ£kzu¨£k® GÔ÷Põn® PõsP. On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum height of 4 mts when it is 6 mts away from the point of projection. Finally it reaches the ground 12 mts away from the starting point. Find the angle of projection.



61.



J¸ ~øÇÄ Áõ°¼ß ÷©ØTøµ¯õÚx Aøµ&}ÒÁmh ÁiÁzvÀ EÒÍx. Cuß AP»® 20 Ai. ø©¯zv¼¸¢x Auß E¯µ® 18 Ai ©ØÖ® £UPa _ÁºPÎß E¯µ® 12 Ai GÛÀ H÷uÝ® J¸ £UPa _Á›¼¸¢x 4 Ai yµzvÀ ÷©ØTøµ°ß E¯µ® GßÚÁõP C¸US®? The ceiling in a hallway 20 ft wide is in the shape of a semi ellipse and 18 ft high at the centre. Find the height of the ceiling 4 feet from either wall if the height of the side walls is 12 ft.



62.



&I J¸ öuõø»z öuõk÷PõhõPÄ®, (6, 0) ©ØÖ® (−3, 0) GßÓ ¦ÒÎPÒ ÁÈ÷¯ ö\À»U Ti¯x©õÚ ö\ÆÁP Av£µÁøÍ¯zvß \©ß£õk PõsP.



x+2y−5=0



Find the equation of the rectangular hyperbola which has for one of its asymptotes the line x+2y−5=0 and passes through the points (6, 0) and (−3, 0).



63.



£µÁøÍ¯® PõsP.



y2=2x



«x



(1, 4)



GßÓ ¦ÒÎUS ªP A¸Q¾ÒÍ ¦ÒÎø¯U



Find the point on the parabola y2=2x that is closest to the point (1, 4).



A



[



A A
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64.



22



u=



y − 2 y x x



2



GßÓ \õº¦US



∂2 u ∂2 u = ∂x ∂y ∂y ∂x



Gß£øu \›£õºUP.



y x ∂2 u ∂2 u . If u = 2 − 2 then verify that = y x ∂x ∂y ∂y ∂x



65.



y2 + =1 a2 b2 x2



GßÓ }ÒÁmhzvÚõÀ E¸ÁõS® Aµ[Pzvß £µ¨ø£U



öuõøP±miß ‰»® PõsP. y2 + = 1 , by integration. Find the area of the region bounded by the ellipse 2 a b2 x2



66.



x=a (t−sin t), y=a(1−cos t)



GßÓ ÁøÍÁøµ°ß }ÍzvøÚ



t=0



•uÀ



t=π



Áøµ PnUQkP. Find the length of the curve x=a (t−sin t), y=a(1−cos t) between t=0 and t=π.



67.



öÁ¨£{ø» 158C EÒÍ J¸ AøÓ°À øÁUP¨£mkÒÍ ÷u}›ß öÁ¨£{ø» 1008C BS®. Ax 5 {ªh[PÎÀ 608C BP SøÓ¢x ÂkQÓx. ÷©¾® 5 {ªh® PÈzx ÷u}›ß öÁ¨£{ø»°øÚ PõsP. A cup of coffee at temperature 1008C is placed in a room whose temperature is 158C and it cools to 608C in 5 minutes. Find its temperature after a further interval of 5 minutes.



68.



 1 0   ω 0  , ,  0 1   0 ω2  



 ω2   0



0 , ω 



 0 1   0 ω2   0 ,  2  1 0  ,     ω 0   ω



ω    0  



GßQÓ



Pn®



Ao¨ö£¸UP¼ß RÌ J¸ S»zøu Aø©US® GÚU PõmkP. C[S ω3=1, ω≠1.  1 0   ω 0   , Show that  0 1  ,  2   0 ω  



 ω2   0



0 , ω 



 0 1   0 ω2   0 ,  2  1 0  ,     ω 0   ω



ω≠1 form a group with respect to matrix multiplication.



A



A A



ω     , where ω 3=1, 0  



A A
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69.



GßÓ \õº¦ {PÌuPÄ Ahºzv \õº£õ GÚU PõsP. AÆÁõöÓÛÀ ©v¨¦ PõsP. 30 x 4 e−6 x 5 Verify f ( x ) =   0



F(1)



&ß



; x >0 ; Otherwise



for p.d.f. If f (x) is a p.d.f. then find F(1).



70.



(a)



GßÓ ÁmhzvØS 2x+3y=6 GßÓ ÷|º÷PõmiØS Cøn¯õP Áøµ¯¨£k® öuõk÷PõkPÎß \©ß£õkPøÍU PõsP. x2+y2=52



AÀ»x dy = a2 dx



(b)



( x+y )2



(a)



Find the equations of those tangents to the circle x2+y2=52 which are parallel to the straight line 2x+3y=6.



GßÓ ÁøPUöPÊ \©ß£õmiøÚz wºUP.



OR



(b)



2 Solve the differential equation ( x+y )



dy = a2 . dx



-o0o-



A



[



A A
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