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SEC-A 

1.c 2.c 3.c 4.b 5.d 6.d 7.d 8.c 9.b 10.b 
11.b 12.b 13.b 14.c 15.a 16.a 17.d 18.c 19.b 20.c 
21.c 22.b 23.d 24.d 25.d 26.c 27.b 28.b 29.a 30.b 
31.b 32.a 33.c 34.b 35.b 36.c 37.d 38.c 39.b 40.c 

SEC-B 

|ܣ|	.41 ൌ-1                          ----- 1 

Adj ൌ ൵
1 െ2 2
െ4 3 െ4
െ4 4 െ5

൹  , ିܣଵ ൌ ൵
1 2 െ2
4 െ3 4
4 െ4 5

൹                                             -----2+2 

ଵିܣ ൌ A                                                                        -----1 

42 .~൵
1 3 4						7
0 1 1						2
െ2 1 3						4

൹ ܴଵ→ܴଷ                                    -----1 

.~൵
1 3 4						7
0 1 1						2
0 7 11						18

൹ ܴଷ→ܴଷ ൅ 2ܴଵ                             ------2 

.~൵
1 3 4						7
0 1 1						2
0 0 4						4

൹ ܴଷ→ܴଷ െ 7ܴଶ                               --------2 

ሻܣሺߩ ൌ3                                                                        ------ 1 

|ܣ|	. .43 ൌ1                                                                   -------1 

adj A=ቂ 3 െ1
െ2 1

ቃ, ିܣଵ ൌ ቂ 3 െ1
െ2 1

ቃ                                -------- 1+2 

x=1 ,y=2                                                                               --------2 

44.(i) a+3b =10 i +7j –k                                                           -------1 

             2a-b= - i +5 k                                                           ---------1 

(a+3b).(2a-b)=-15                                                                   -------1 

(ii)ሾܽ ܾ ܿሿ ൌ อ
ߣ 0 3
1 3 െ1
െ5 െ3 7

อ ൌ 0                                 --------2 

ߣ ൌ-2                                                                                         ----1 
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45. r = -i + 2j +3 k                                                                     ----1 

M= r x F                                                                                   ----1 

M=21 i – 7 k                                                                         -------2 

Moment=7√10                                                                        -----1 

D.C .S=ቀ
ଷ

√ଵ଴
, 0 , ିଵ

√ଵ଴
ቁ                                                      -------1 

46 . Diagram                                                                   -----1 

PA =PO +OA                                                               ------ 1 

PB=PO-OA                                                                 -------1  

PA.PB=0                                                                    -------2  

PA ┴ PB  (or) ∟ܤܲܣ ൌ గ

ଶ
                                            ------1 

47	. ܼଵ=ݎଵ݁௜ఏభ ⟹					 |ܼଵ| ൌ ,arg(ܼଵሻ	ଵݎ ൌ   -  ---- 1		ଵߠ

ܼଶ=ݎଶ݁௜ఏమ ⟹						 |ܼଶ| ൌ ,arg(ܼଶሻ	ଶݎ ൌ  ଶ     ---------1ߠ

 ଶ݁௜ఏమ                        ---------1ݎଵ݁௜ఏభݎ =  ଶݖଵݖ																	

ଶ݁௜ݎଵݎ =                      
ሺఏభାఏమ			ሻ                        --------1 

    (i)        |ݖଵݖଶ| ൌ  ଶݎଵݎ

|ଶݖ||ଵݖ|=                                            -------1 

(ii)  arg (ݖଵݖଶሻ ൌ ଵߠ ൅  ଶߠ

                        = arg(ܼଵሻ ൅ 	argሺܼଶሻ         -------1 

48.√െ7 ൅ 24	݅ =x +iy                                  -----1 

ଶݔ ൅ ଶݕ ൌ െ7,	2xy=24                               -----1 

ଶݔ െ ଶݕ ൌ25                                               -----1 

ଶݔ ൌ  ଶ =16                                            ----1ݕ, 9

ݔ ൌ േ3	, ݕ ൌ േ4                                         -----1 
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√െ7 ൅ 24	݅ =(3+4i ) (or) (-3-4i)          ---1 

49.Diagram                                          ----2 

Parabola equation is ݕଶ =4ax            ------2      

It passes P(4,6)                                     ----1 

a =9/4 = 2.25                                      ------1 

50. centre (1,3)                                      -----1 

Equartion of R.H is (x-1) (y-3)=ܿଶ      ------2 

ܿଶ=16                                               ---------1 

ܴ.H is (x-1)(y-3)=16                            -----1 

Asymptotes (x-1)=0 and (y-3)=0    ---------1 

51. ݉ଵ=
௫భ
௬భ

                                        ---------2 

݉ଶ= - 
௖మ

௫భ
మ                                               -----2 

To prove= -1                                       ------2 

52. (i) continuous in ሾ0,1ሿ,diff in (0,1) -----1 

f(a)്f(b)                                              ------1 

Rolls theorem fails.                            -------1 

(ii) lim
௫→ஶ

௟௢௚௫

௫
  = lim

௫→ஶ

ଵ/௫

ଵ
                    ---------2 

                        = 0                           ---------1 

ݕ݀ 							. 53 ൌ ଵ

ଷ
ିݔ

మ
య	݀2----------                           ݔ 

 x=64 , dx=1 ,݀ݕ ൌ ଵ

ସ଼
             ----------2 

  √65య ൌ 4 ൅ 0.021 ൎ 4.021   ------------2 

54. 	
డ௨

డ௫
ൌ ୱୣୡమ ௫

୲ୟ୬௫ା	୲ୟ୬௬ା୲ୟ୬௭	
																																	‐‐‐‐‐‐‐‐‐1					 
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		ݔ2	݊݅ܵ డ௨
డ௫
ൌ 	 ଶ	 ୲ୟ୬௫

௧௔௡௫ା	௧௔௡௬ା௧௔௡ ௭	
              --------2 

		ݕ2	݊݅ܵ డ௨
డ௬
ൌ 	 ଶ	 ୲ୟ୬௬

௧௔௡௫ା	௧௔௡௬ା௧௔௡ ௭	
              -------1 

		ݖ2	݊݅ܵ డ௨
డ௭
ൌ ଶ	 ୲ୟ୬ ௭

௧௔௡௫ା	௧௔௡௬ା௧௔௡ ௭	
               -------1 

	2x	sin						݃݊݅݀݀ܽ	ݕܤ      ப୳
ப୶
ൌ 2.            -----1 

55. (a)  

         other root is   2	– 		i	,                  ---------1 

factor	is						xଶ	– 	4	x	 ൅ 	5		                  --------1 

6xସ െ 25xଷ ൅ 32xଶ െ 3x െ 10	ሺxଶ	– 	4x	 ൅ 	5ሻ	ሺ6xଶ 	൅ 	p	x െ 	2ሻ 

		p	 ൌ 	െ	1.																																													--------1 

other	factor	is	6xଶ	– 		x െ 	2.m						 ---------       1 

	x		 ൌ 	െ2,			 ଶ
ଷ
                        ------1 

	Roots	are	2	 േ 		i	,						 െ 2,						2/3	.			  --------1 

(b). ݂ଵ(x)=3ݔଶ-6x        ---------1 

݂ଵ(x)=0 ,	1---------           0,2=ݔ 

Max val=17,                ---------2 

Min val=-3                   ---------2 

 

SEC -C 

56.∆ൌ 24               --------1 

∆௔=24                      -------2 

 2--------- 12=࢈∆

 2----------                    24=ࢉ∆
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Solution x=1 ,y=2,z=1, -----3 

 

57.ሾܣ, ሿ=൥ܤ
1 1 1							2
2 1 െ2					2
ߣ 1 4							2

൩                 -------1 

~ ൥
1 1 1							2
2 െ1 െ4				 െ 2
0 1 െ ߣ 4	– 2					ߣ െ ߣ2

൩		------------2 

 

~ ൥
1 1 1							2
2 െ1 െ4				 െ 2
0 െߣ – 					ߣ െ ߣ2

൩														----------1 

 

~ ൥
1 1 1							2
2 െ1 െ4				 െ 2
0 0 0					ߣ3

൩																	----------2 

Case(i) λ=0,ρ(A)=ρ(A,B)=2,The system has infinitely many solutions.-------2 

Case(ii) λ്0,ρ(A)=ρ(A,B)=3,The system has unique solution             -------2 

ሬሬሬሬሬԦܱܲ											,3-------–	݉ܽݎ݃ܽ݅ܦ											.58  ൌ cos ܣ 	ଓሬԦ ൅ sin ܣ 	ଔ	ሬሬሬԦ െ െ െ െ െ 2 

ܱܳሬሬሬሬሬሬԦ ൌ cosܤ 	ଓሬԦ ൅ sinܤ 	ଔ	ሬሬሬԦ------2 
 

	ܱܲሬሬሬሬሬሬԦ ⋅ ܱܳሬሬሬሬሬሬԦ ൌ cosሺܣ െ 	-----1	ሻܤ
																	 

 
ܱܲሬሬሬሬሬԦ ⋅ ܱܳሬሬሬሬሬሬԦ ൌ cos 	ܣ cos ܤ ൅ sinܣ sin1------ ܤ    

cosሺܣ െ ሻܤ ൌ cos 	ܣ cos ܤ ൅ sin ܣ sinܤ െ െ െ െ െ 1 

59. 	ܽ	ሬሬሬሬԦ ൌ െ	ଓ	ሬሬሬԦ െ 2	ଔ	ሬሬሬԦ ൅ 	݇	ሬሬሬሬԦ, ሬሬሬሬԦ	ݑ	 ൌ 	ଓ	ሬሬሬԦ ൅ 2	ଔ	ሬሬሬԦ ൅ 4	݇	ሬሬሬሬԦ, ሬሬሬሬԦ	ݒ	 ൌ 2	ଓ	ሬሬሬԦ െ 	ଔ	ሬሬሬԦ ൅ 3	݇														ሬሬሬሬሬሬሬሬሬሬሬሬሬሬሬሬሬሬԦ------3 
 Vector equation is ∴ 	ሬ࢘ሬԦ ൌ ሬሬሬሬԦ	ࢇ	 ൅ ࢙	ሬ࢛ሬሬԦ ൅ ࢚	࢜	ሬሬሬሬԦ,	 

ሬሬԦݎ	 ൌ െ	ଓ	ሬሬሬԦ െ 2	ଔ	ሬሬሬԦ ൅ 	݇	ሬሬሬሬԦ ൅ ሬሬሬԦ	ଓ	൫ݏ ൅ 2	ଔ	ሬሬሬԦ ൅ 4	݇	ሬሬሬሬԦ൯ ൅ ሬሬሬԦ	ଓ	൫2ݐ െ 	ଔ	ሬሬሬԦ ൅ 3	݇	ሬሬሬሬԦ൯ ----2 

 
ሺݔଵ, ,ଵݕ ଵሻݖ ൌ ሺെ1,െ2,1ሻ; ሺ݈ଵ,݉ଵ, ݊ଵሻ ൌ ሺ1,2,4ሻ; ሺ݈ଶ,݉ଶ, ݊ଶሻ ൌ ሺ2,െ1,3ሻ 
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 Catesian equation is อ
ݔ െ ଵݔ ݕ െ ଵݕ ݖ െ ଵݖ
݈ଵ ݉ଵ ݊ଵ
݈ଶ ݉ଶ ݊ଶ

อ ൌ 0         -------2 

อ
ݔ ൅ 1 ݕ ൅ 2 ݖ െ 1
1 2 4
2 െ1 3

อ ൌ 0																																																	-----------1	

	
ݔ10 ൅ ݕ5 െ ݖ5 ൅ 25 ൌ 0  (or)     2x+y-z+5=0                 -------2 
ߙ									.60 ൌ ݌ ൅ ;ݍ݅ ߚ ൌ ݌ െ  2-----                                          ݍ݅

ሺݕ ൅ ሻ௡ߙ ൌ ௡ݍ ሺୡ୭ୱఏା௜ୱ୧୬ఏሻ೙

ୱ୧୬೙ఏ
ൌ ௤೙

ୱ୧୬೙ఏ
ሺcos݊ߠ ൅ ݅sin݊ߠሻ      -----2 

 
 

ሺݕ ൅ ሻ௡ߚ ൌ ௤೙

ୱ୧୬೙ఏ
ሺcos݊ߠ െ ݅sin݊ߠሻ																																										⋯⋯⋯2 

ߙ െ ߚ ൌ ݌ ൅ ݍ݅ െ ݌ ൅ ݍ݅ ൌ  2------ 														ݍ2݅

∴ ሺ௬ାఈሻ೙ିሺ௬ାఉሻ೙

ఈିఉ
ൌ

೜೙

౩౟౤೙ഇ
ሺଶ௜ୱ୧୬ఏሻ

ଶ௜௤
ൌ ௡ିଵݍ ୱ୧୬௡ఏ

ୱ୧୬೙ఏ
 ------2 

61.  
ସݔ  െ ଷݔ ൅ ଶݔ െ ݔ ൅ 1 ൌ 0 
Multiply by ݔ ൅ 1 ⇒ ହݔ ൅ 1 ൌ 0 ⇒ ହݔ ൌ െ1     ---------1	

⇒ ݔ ൌ ሺെ1ሻ
భ
ఱ ൌ ሺcosߨ ൅ ݅sinߨሻ

భ
ఱ                          --------2	

ൌ cosሺ2݇ ൅ 1ሻ గ
ହ
൅ ݅sinሺ2݇ ൅ 1ሻ గ

ହ
, ݇ ൌ 0,1,2,3,4				------3 

cis గ
ହ
, cis ଷగ

ହ
, cis ହగ

ହ
ൌ cisߨ ൌ െ1, cis ଻గ

ହ
, cis ଽగ

ହ
										 ------2 

  the root x= -1 ,then the solutions are 

cis గ
ହ
, cis ଷగ

ହ
, cis ଻గ

ହ
, cis ଽగ

ହ
                                            -----2	

 
62.   Rough diagram               ----2 	

ሺݔ െ 1ሻଶ ൌ െ8ሺݕ ൅ 2ሻ          ­­­­­­­­­­­2 
 

 

- 

                                                          #each point carries 1 mark-------6 

axis ݔ െ 1 ൌ 0 
vertex ܸሺ1,െ2ሻ 
-focus 	ܨሺ1, െ4ሻ 

Directrix 
 

ݕ ൌ 0 

Latus rectum 
 

ݕ ൅ 4 ൌ 0 
lenght 8 
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63. Rough diagram                ----2 

′ܣܣ    ൌ 2ܽ ൌ 20 ⇒ ܽ ൌ 10   -----1 

ܾ ൌ 18 െ 12 ൌ 6 െ െ െ െെെ1 

Ellipse equation is 
௫మ

௔మ
൅ ௬మ

௕మ
ൌ 1 ⇒ ௫మ

ଵ଴మ
൅ ௬మ

଺మ
ൌ 1				-----2 

 

It passes  ܴሺ6,  ଵሻ ----------1ݕ

∴ ଺మ

ଵ଴଴
൅ ௬భ

మ

ଷ଺
ൌ 1           --------1 

ଵݕ ൌ 4 ⋅ 8                    -------1 

Required heightൌ 16 ⋅ 8 ft  -------1 

64. 

ݕ ൌ ݔ ൅ 4     ------------1 

݉ ൌ 1, ܿ ൌ 4       -------2 

               Ellipse is ݔଶ ൅ ଶݕ3 ൌ 12   

௫మ

ଵଶ
൅ ௬మ

ସ
ൌ 1													------1 

ܽଶ ൌ 12, ܾଶ ൌ 4				 ------1 

                                                    Condition ܿଶ ൌ ܽଶ݉ଶ ൅ ܾଶ						-------2 

                                                         Given line touches the ellipse -----1 

Point of contact   ൌ ቀି௔
మ௠

௖
, ௕

మ

௖
ቁ ൌ ሺെ3,1ሻ----2 

65.The other asymptote is 2ݔ െ ݕ ൅ ݇ ൌ 0                                               ------2 

Combined equation of the asymptotes 	ሺݔ ൅ ݕ2 െ 5ሻሺ2ݔ െ ݕ ൅ ݇ሻ ൌ 0 -------2 

Equation of R.Hሺݔ ൅ ݕ2 െ 5ሻሺ2ݔ െ ݕ ൅ ݇ሻ ൅ ܿ ൌ 0                          ----------2 

k=4			,								c=-16                                                                                      --------2 
he equation of R.H is 
ሺݔ ൅ ݕ2 െ 5ሻሺ2ݔ െ ݕ ൅ 4ሻ െ 16 ൌ 0																																																												--------2 
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66.
ௗ௫

ௗఏ
ൌ െ4ܽܿݏ݋ଷߠ	2-------                                  ߠ݊݅ݏ 

.
ௗ௬

ௗఏ
ൌ  2-----                                           ߠݏ݋ܿ	ߠଷ݊݅ݏ4ܽ

 Slope =
ௗ௬

ௗ௫
ൌ െ ௦௜௡మఏ

௖௢௦మఏ
                                      -------2 

Equation of the tangents ݊݅ݏݔଶߠ ൅ ߠଶݏ݋ܿݕ ൌ  Intercept form-------2 (or) ߠଶݏ݋ܿߠଶ݊݅ݏܽ

Sum of the intercepts=a,                               --------2 

67.Rough Diagram                                          -----2 

Volume of the cone,V=
ଵ

ଷ
  ଶ(a+y)             ---------2ݔߨ

 

 

 

V=
ଵ

ଷ
ሺܽଶߨ െ  ଶሻ(a+y)                               --------2ݕ

ܸଵ=0, y=
௔

ଷ
                                                  -------1 

When y=
௔

ଷ
 ,ܸଵଵ ൏ 0                                ----------1 

V=
଼

ଶ଻
(volume of the sphere)                          -----2 

68(i).Domain,extent,intercept and origin   --------1 

 Domain is(െ∞,∞ሻ, ,ሺെ∞,∞ሻݐ݊݁ݐݔܧ	݈ܽ݀݊݋ݖ݅ݎ݋݄  ሺെ∞,∞ሻ,It does notݐ݊݁ݐݔ݁	݈ܽܿ݅ݐݎ݁ݒ݄݁ݐ	݀݊ܽ

pass through origin.    ---------1 

(ii) symmetry:does not posses any symmetrical    ------1 

(iii)Asymptotes:The curve does not admit any asymptotes   ------1 

(iv)Monotonicity;the curve is increasing in(െ∞,∞ሻ -------1 

(v)(0,1) is a point of inflection(or) writing the concavity ------2 

Rough Diagram      --------3 

69.
ப௪

ப௨
ൌ  ௩       ------1݁ݑ2

ப௪

ப௩
ൌ  ଶ݁௩-------1ݑ

 
ப௨

ப௫
ൌ ଵ

௬
        ----------1 

ப௨

ப௬
ൌ ି௫

௬మ
---------1 

 
ப௩

ப௫
ൌ ௬

௫
       -----------1 

ப௨

ப௬
ൌ log1------ݔ 
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ப௪

ப௫
ൌ ௫

௬
௬ݔ ቀଶ

௬
൅ 1ቁ‐‐‐‐‐‐‐‐2	

 

ப௪

ப௬
ൌ ௫మ

௬య
ݔlogݕ௬ሺݔ െ 2	ሻ					‐‐‐‐‐‐‐2 

70.(a) 

	ܾ	ሬሬሬሬԦ ൈ 	ܿ	ሬሬሬԦ ൌ ቮ
	ଓ	ሬሬሬԦ 	ଔ	ሬሬሬԦ 	݇	ሬሬሬሬԦ
െ2 0 5
0 1 െ3

ቮ -------1 

                ൌ െ5	ଓ	ሬሬሬԦ െ 6	ଔሬሬԦ െ 2	݇								ሬሬሬሬሬሬሬሬሬሬሬሬԦ --------   1 

	ܽ	ሬሬሬሬԦ ൈ ൫	ܾ	ሬሬሬሬԦ ൈ 	ܿ	ሬሬሬԦ൯ ൌ ቮ
	ଓ	ሬሬሬԦ 	ଔ	ሬሬሬԦ 	݇	ሬሬሬሬԦ
2 3 െ1
െ5 െ6 െ2

ቮ------1 

   
                  ൌ െ12	ଓ	ሬሬሬԦ ൅ 9	ଔ	ሬሬሬԦ ൅ 3	݇	ሬሬሬሬԦ -------------2   
                                            ሺ	ܽ	ሬሬሬሬԦ ⋅ 	ܿ	ሬሬሬԦሻ ൌ 6  -------1 

																																																	൫	ܽ	ሬሬሬሬԦ ⋅ 	ܾ	ሬሬሬሬԦ൯ ൌ െ9 --------1 

																		ሺ	ܽ	ሬሬሬሬԦ ⋅ 	ܿ	ሬሬሬԦሻ	ܾ	ሬሬሬሬԦ െ ൫	ܽ	ሬሬሬሬԦ ⋅ 	ܾ	ሬሬሬሬԦ൯	ܿ	ሬሬሬԦ ൌ െ12	ଓ	ሬሬሬԦ ൅ 9	ଔ	ሬሬሬԦ ൅ 3	݇	ሬሬሬሬԦ  -----2                

, 	ܽ	ሬሬሬሬԦ ൈ ൫	ܾ	ሬሬሬሬԦ ൈ 	ܿ	ሬሬሬԦ൯ ൌ ሺ	ܽ	ሬሬሬሬԦ ⋅ 	ܿ	ሬሬሬԦሻ	ܾ	ሬሬሬሬԦ െ ൫	ܽ	ሬሬሬሬԦ ⋅ 	ܾ	ሬሬሬሬԦ൯	ܿ	ሬሬሬԦ						 ------------1 

(b)ݕଵ=-2x݁௫
మ
                 ------1 

ଵଵ=-2݁௫ݕ
మ
 2----           (ଶ-1ݔ2)

=ଵଵ=0, xݕ
ିଵ

√ଶ
  , 

ଵ

√ଶ
            -----2 

For (-∞,െ ଵ

√ଶ
቙ andቘିଵ

√ଶ
, ଵ
√ଶ
቙the curve is concave upward      -----2 

For	ቂ ଵ
√ଶ

,∞ሻthe curve is concave upward.                        --------1 

The point of inflections are ቀିଵ
√ଶ
, ݁

షభ
మ  ) andቀ ଵ

√ଶ
, ݁

షభ
మ )      ---------2 

 


