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Strictly Confidential __ (For Internal and Restricted Use Only)

Senior School Certificate Examination

March — 2015

Marking Scheme ---- Mathematics 65/1/A, 65/2/A, 65/3/A

General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The

answers given in the Marking Scheme are suggestive answers. The content is thus indicative.

If a student has given any other answer which is different from the one given in the Marking

Scheme, but conveys the meaning, such answers should be given full weightage.

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not

be done according to one's own interpretation or any other consideration  __ Marking

Scheme should be strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4. In question(s) on differential equations, constant of integration has to be written.

5. If a candidate has attempted an extra question, marks obtained in the question attempted

first should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full

marks if the answer deserves it.

7. Separate Marking Scheme for all the three sets has been given.
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QUESTION PAPER CODE 65/1/A

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1. getting   1A  ½ m

            1An  ½ m

2. Order 2  or  degree = 1 ½ m

      sum = 3 ½ m

3. Writing  



 22 x1

dxx
–dy

y1

y
½ m

Getting  cx1y1 22  ½ m

4.
2

OCOA
OB


 ½ m

 a2bOC  ½ m

5. Vector Perpendicular to 
 b a

 b a
 band a






[Finding or using] ½ m

Required Vector k̂7ĵ11î  ½ m

6. Writing standard form

3

z

12–

y

2

x
and

6

z

2

y

3

x





 ½ m

Finding  
2

π
θ  ½ m

Marks



3

SECTION - B

                                                              
C        P

7.



























331800

551900

452400

422

264

BFamily

AFamily 

2 m

Writing Matrix Multiplication as  







33215800

57624600
1 m

Writing about awareness of balanced diet 1 m

Alt : Method

Taking the given data for all Men, all Women, all Children

for each family, the solution must be given marks

accordingly

8.





















































 

4

π

25

1
1

5
2

tantan
4

π

5

1
tantan 11

1 m

  =  
















4

π

12

5
tantan

1

1 m

  =    
7

17

12

5
1

1
12

5





1+1 m

9. Writing       C
1
    C

2

A  =  –  2  
cc1

bb1

aa1

3

3

3



4

R
1
   R

1
 –  R

2
  &   R

2
   R

2
  –  R

3

 A  =  –  2  
cc1

cbcb0

baba0

3

33

33




1+1 m

 A  =  –  2 (a – b) (b – c)  
cc1

1bccb0

1baba0

3

22

22




1 m

=  – 2 (a – b)  (b – c)  2222 cbcbbaba  ½ m

=    2  (a – b)  (b – c)  (c – a)  (a + b + c) ½ m

10. A  =  I A

A

100

010

001

013

321

210
































 1 m

Using elementary row trans formations to get

A

135

269

123

100

010

001







































2 m






















 

135

269

123

A
1

1 m

OR






















































30

12

9

3

2

2

087

806

760

AC
1 m



5






















































2

8

1

3

2

2

021

201

110

BC
1 m


















28

20

10

BCAC
½ m

 




































3

2

2

068

1005

870

CBA
½ m

       

















28

20

10

1 m

Yes, (A + B)  C   =  AC + BC

11. f (x)  =  













1xif12x

1x0if1

0xif12x

1½ m

Only possible discontinuties are at x = 0,  x = 1

             at  x = 0             :                           at  x = 1

        L. H. limit  =  1           :          L. H. limit  =  1 1 m

f (0)  =  R. H. limit  =  1       : f (1) =  R. H. limit  =  1

   f (x) is continuous in the interval (– 1, 2) ½ m

At  x = 0

L. H. D  =  –  2    R. H. D  =  1 1 m

   f (x) is not differentiable in the interval (– 1, 2)

12. x  =  a  (cos 2t + 2t sin 2t)

y  =  a  (sin 2t  – 2t cos 2t)
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t2cosat4
dt

dx
 1 m

t2sinat4
dt

dy
 1 m

t2tan
dx

dy
 ½ m

dx

dt
t2sec2

dx

yd 2

2

2

 1 m

t2cosat2

1

dx

yd
32

2

 ½ m

13.
x

y
  =  log x – log  (ax + b)

differentiating   w.r.t.  x, 1 m

b)(axx

b

bax

a

x

1

x

y
dx

dy
x

2 








b)(ax

bx
y

dx

dy
x


  ................... (1) 1 m

   differentiating  w.r.t. x  again

 
22

2

b)(ax

abxbbax

dx

dy

dx

dy

dx

yd
x






2

2

2

2

b)(ax

b

dx

yd
x


 1 m
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Writing   

2

2

2
3

bax

bx

dx

yd
x 









   ................... (2) ½ m

From  (1) and (2)   

2

2

2
3 y

dx

dy
x

dx

yd
x 






  ½ m

14.
 

  dx
xsinxx

xcos1xxsinx
I  


 1 m

 


 dx
xsinx

xcos1
dx

x

1 put  x + sin x  = t 2 m

   (1 + cos x)  dx  =  dt

cxsinxlogxlog  1 m

OR

   
    dx

1x1x

11xx1x
I

2

2

 


 ½ m

    






1x1x

dx
dx

1x

1xx
22

2

1 m

dx
1x

1

2

1

1x

x

2

1

1x

1

2

1

1x

x
1

222 

















 1½ m

cxtan
2

1
1xlog

2

1
1xlog

4

1
 x 12  

1 m
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15.     





2

π

0

22

22

π

0

2
dx

x4tan1xtan1

xsec

xtan41

dx
I 1 m

Put  tan x   =   t

      
 










0 0

22

0

22
t21

dt

3

4

t1

dt

3

1

t41t1

dt
I 1 m

                            















0

1

0

1 t2tan
23

4
ttan

3

1
 1 m

     
6

π

2

π

3

2

2

π

3

1
 













 1 m

16.   



4

π

0

22
dx

2xcosxsin

xcosxsin
I 1½ m

Put  sin x – cos x = t       t = – 1 to  0 1 m

          (cos x + sin x) dx = dt


 


0

1

22 2t

dt
I

 

0

1
2t

2t
log

4

1
 









 1 m

 3log0
4

1


½ m

3log
4

1
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17. Writing 





 



baλd

      
723

241

kji

λ

^^^




1 m

       





 

^^^

k14ji32λ  ...................  (1) 1 m

 27dc 


27k14ji32λk4ji2
^^^^^^







 






 

                                 27λ9  1 m

3λ 

^^^

k42j3i96d 


1 m

18. Lines are parallel ½ m











 


b

baa

DS.
12

1 m

^^^^^^

12 k4j3i2bandk2j2iaa 


29b,

432

221

kji

baa

^^^

12 





 



1½ + ½ m



10

29

145
or

29

5

29

ki2
DS.

^^




 ½ m

OR

Required equation of plane is

  (1)094z3y5xλ3zy2x  1 m

      03λ94λ1z3λ1y5λ2x  1 m

(1) is parallel to 
5

5z

4

3y

2

1x 







      04λ153λ145λ22 

6

1
λ  1 m

(1)       7x + 9y – 10 z – 27  =  0 1 m

19. P (step forward)  =  
5

2
 ,  P (step backword)  =  5

3 ½ m

He can remain a step away in either of the

      ways : 3 steps forward & 2 backwards 1 m

or   2 steps forward & 3 backwards

   required possibility  
32

2

5

23

3

5

5

3

5

2
C

5

3

5

2
C 





























 2 m

                                     
125

72
 ½ m

OR
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A die is thrown

Let E
1
 be the event of getting 1 or 2

Let E
2
 be the event of getting 3, 4, 5 or 6

Let A be the event of getting a tail

                                             
3

2EP,
3

1EP 21  1 m

2

1

E
AP&,

8

3

E
AP

21












 1 m

 

    


























2
2

1
1

2
2

2

E
APEP

E
APEP

E
APEP

A
E

P
1 m

                 

2

1

3

2

8

3

3

1
2

1

3

2






                 
11

8
 1 m

SECTION - C

20. Here  R  =  { whereS,3baandb a,:b)(a, 

                 S is the set of all irrational numbers.}

(i)  irrationalis3aaasRa)(a,,a 

                       R is reflexive 1½ m

(ii)  Let for   irrationalis3bae.i. Rba,,ba, 

        Rab,S3abirrationalis3ba 

            Hence R is symmetric 2 m
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(iii)        c b, a,for , Rcb,and Rba,Let

      S3cbandS3ba 

Rc)(a,HenceS32caget  toadding  2½ m

      R is Transitive

OR

 fe,d,c,b,a,

          fe,*dbc,afe,*dc,*ba, 
1 m

                                     fdbe,ca           (3)

          fde,c*ba,fe,*dc*ba, , 
1 m

                                     fdbe,ca           (4)

   *  is Associative

Let (x, y) be on identity element in 

    (a, b) * (x, y)  =  (a, b)  =  (x, y) * (a, b)

   a + x = a, b + y  =  b

  x = 0 ,  y = 0 2 m

    (0, 0) is identity element

Let the inverse element of (3, – 5) be  (x
1
, y

1
,)

   (3, – 5) * (x
1
, y

1
)  =  (0, 0)  =  (x

1
, y

1
)  * (3, – 5)

3 + x
1
 = 0,   – 5 + y

1
 = 0

x
1
 = – 3 ,   y

1
 = 5

   (– 3, 5) is an inverse of (3, – 5) 2 m
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21. Fig.       ½ m

x
2

 + y
2

 = 4.  OP is   to AB

θsec2OA;
OA

2
θcos  ½ m

 
OB

2
θ90cos o 

OB  =  2 cosecθ ½ m

θ)cosecθ(sec2OBOA SLet  ............................. (1) 1 m

 θcotθcosecθtanθsec2
dθ

dS
 1m













θcosθsin

θcosθsin
2

22

33

 ................................................... (2)

for maxima or minima  0
dθ

dS


,
4

π
θ  1 m

4

π
θwhen0

dθ

Sd
(2)

2

2

 1 m

   OA + OB  is  minimum

    OA + OB  =  4 2  unit ½ m
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22.                                                                  Figure ........ ½ m

y
 
= 4mx     (1)   and   y2 = 16 ax       (2) 1 m

2m

a
x 

Required area  
22

m

a

0

m

a

0

dxx4mdxxa4 2 m

 2
2

m

a

0

2
m

a

0

2
3

x2m–xa
3

8



=  3

2

3

2

3

2

m

a

3

2

m

2a

m

a

3

8
 2 m

given
12

a

m
a

3

2 2

3

2



m3  =  8

m  =  2 ½ m
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23. 2yx
dx

dy
y)(x 

yx

2yx

dx

dy


















x
y

f

x

y
1

x

y
 21

dx

dy
 ................................ (1)

   differential equation is homogeneous Eqn. 1 m

y = vx  to give

v1

v21

dx

dv
xv




 ½ m

 




x

dx
dv

vv1

v1
2 1 m

 
















 






x

dx

2

3

2

1
v

dv

2

3
dv

vv1

12v

2

1
222

1½ m

cxlog
3

12v
tan3vv1log

2

1 12 






 
 

1 m

cxlog
3x

x2y
tan3

x

yxyx
log

2

1 1

2

22








 



 

1 m

OR

    0
dx

dy
kyhx  1 m

  0
dx

dy

dx

yd
ky1and

2

2

2







 1 m



16

 
2

2

2

dx

yd

dx

dy
1

ky



















 1 m

(1)      
dx

dy

dx

yd

dx

dy
1

hx

2

2

2









 1 m

Putting in the given eqn.

2

2

2

2

2
2

2

2

2

2

2
2

r

dx

yd

dx

dy
1

dx

dy

dx

yd

dx

dy
1

































































1 m

2

2

2
2

3
2

dx

yd
r

dx

dy
1or 



























 1 m

24. Eqn. of a plane through

and  Points A (6, 5, 9),  B (5, 2, 4)  & C  (– 1, – 1, 6) is

0

236

232

956








zyx

2½ m

   3x – 4y + 3z  –  25 = 0           (2) 1½ m

distance from  (3, – 1, 2)  to   (2)

units
34

6

9169

25649
d 




 2 m
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25. Possible values of x are 0, 1, 2 and x is a random variable 1½ m

x : P(x) x P(x) x2 P(x)

0
42

20

C

CC

2

7 

2

5

0

2




0 0 For P (x) 1½ m

1
42

20

C

CC

2

7

1

5

1

2




42

20

42

20
For  x  P (x) ½ m

2
42

2

C

CC

2

7

0

5

2

2




42

4

42

8
For x2 P (x) ½ m

42

28
P(x)x;

42

24
P(x)x 2  1 m

 22 P(x)xP(x)xvar;
7

4
P(x)xMean    iance 1 m

147

50
Variance                       

147

50

49

16

3

2


26.                           Correct graphs of 3 lines 3 m

                          Correctly shading

                          feasible region ½

Vertices are A (10, 0), B (2, 4), C (1, 5)  &  D (0, 8) 1 m

Z = 3x + 5y is minimum

at B (2, 4) and the minimum Value is 26. 1 m

on Plotting  (3x + 5y < 26)

since these it no common point with the feasible

region, Hence,  x = 2,  y = 4  gives minimum Z ½ m
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QUESTION PAPER CODE 65/2/A

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1.
2

OCOA
OB


 ½ m

 a2bOC  ½ m

2. Vector Perpendicular to 
 b a

 b a
 band a






[Finding or using] ½ m

Required Vector k̂7ĵ11î  ½ m

3. Writing standard form

3

z

12–

y

2

x
and

6

z

2

y

3

x





 ½ m

Finding  
2

π
θ  ½ m

4. getting   1A  ½ m

            1An  ½ m

5. Order 2  or  degree = 1 ½ m

      sum = 3 ½ m

6. Writing  



 22 x1

dxx
–dy

y1

y
½ m

Getting  cx1y1 22  ½ m

Marks
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SECTION - B

7. A  =  I A

A

100

010

001

013

321

210
































 1 m

Using elementary row trans formations to get

A

135

269

123

100

010

001







































2 m






















 

135

269

123

A
1

1 m

OR






















































30

12

9

3

2

2

087

806

760

AC
1 m






















































2

8

1

3

2

2

021

201

110

BC
1 m


















28

20

10

BCAC
½ m

 




































3

2

2

068

1005

870

CBA
½ m



20

       

















28

20

10

1 m

Yes, (A + B)  C   =  AC + BC

8. f (x)  =  













1xif12x

1x0if1

0xif12x

1½ m

Only possible discontinuties are at x = 0,  x = 1

             at  x = 0             :                           at  x = 1

        L. H. limit  =  1           :          L. H. limit  =  1 1 m

f (0)  =  R. H. limit  =  1       : f (1) =  R. H. limit  =  1

   f (x) is continuous in the interval (– 1, 2) ½ m

At  x = 0

L. H. D  =  –  2    R. H. D  =  1 1 m

   f (x) is not differentiable in the interval (– 1, 2)

9. x  =  a  (cos 2t + 2t sin 2t)

y  =  a  (sin 2t  – 2t cos 2t)

t2cosat4
dt

dx
 1 m

t2sinat4
dt

dy
 1 m

t2tan
dx

dy
 ½ m



21

dx

dt
t2sec2

dx

yd 2

2

2

 1 m

t2cosat2

1

dx

yd
32

2

 ½ m

10.
x

y
  =  log x – log  (ax + b)

differentiating   w.r.t.  x, 1 m

b)(axx

b

bax

a

x

1

x

y
dx

dy
x

2 








b)(ax

bx
y

dx

dy
x


  ................... (1) 1 m

   differentiating  w.r.t. x  again

 
22

2

b)(ax

abxbbax

dx

dy

dx

dy

dx

yd
x






2

2

2

2

b)(ax

b

dx

yd
x


 1 m

Writing   

2

2

2
3

bax

bx

dx

yd
x 









   ................... (2) ½ m

From  (1) and (2)   

2

2

2
3 y

dx

dy
x

dx

yd
x 






  ½ m



22

11.
 

  dx
xsinxx

xcos1xxsinx
I  


 1 m

 


 dx
xsinx

xcos1
dx

x

1 put  x + sin x  = t 2 m
   (1 + cos x)  dx  =  dt

cxsinxlogxlog  1 m

OR

   
    dx

1x1x

11xx1x
I

2

2

 


 ½ m

    






1x1x

dx
dx

1x

1xx
22

2

1 m

dx
1x

1

2

1

1x

x

2

1

1x

1

2

1

1x

x
1

222 

















 1½ m

cxtan
2

1
1xlog

2

1
1xlog

4

1
 x 12  

1 m

                                                              
C        P

12.





























331800

551900

452400

422

264

BFamily

AFamily 2 m

Writing Matrix Multiplication as  







33215800

57624600
1 m

Writing about awareness of balanced diet 1 m

Alt : Method

Taking the given data for all Men, all Women, all Children

for each family, the solution must be given marks

accordingly



23

13.





















































 

4

π

25

1
1

5
2

tantan
4

π

5

1
tantan 11

1 m

  =  
















4

π

12

5
tantan

1

1 m

  =    
7

17

12

5
1

1
12

5





1+1 m

14. Writing       C
1
    C

2

A  =  –  2  
cc1

bb1

aa1

3

3

3

R
1
   R

1
 –  R

2
  &   R

2
   R

2
  –  R

3

 A  =  –  2  
cc1

cbcb0

baba0

3

33

33




1+1 m

 A  =  –  2 (a – b) (b – c)  
cc1

1bccb0

1baba0

3

22

22




1 m

=  – 2 (a – b)  (b – c)  2222 cbcbbaba  ½ m

=    2  (a – b)  (b – c)  (c – a)  (a + b + c) ½ m
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15. Writing 





 



baλd

      
723

241

kji

λ

^^^




1 m

       





 

^^^

k14ji32λ  ...................  (1) 1 m

 27dc 


27k14ji32λk4ji2
^^^^^^







 






 

                                 27λ9  1 m

3λ 

^^^

k42j3i96d 


1 m

16. Lines are parallel ½ m











 


b

baa

DS.
12

1 m

^^^^^^

12 k4j3i2bandk2j2iaa 


29b,

432

221

kji

baa

^^^

12 





 



1½ + ½ m



25

29

145
or

29

5

29

ki2
DS.

^^




 ½ m

OR

Required equation of plane is

  (1)094z3y5xλ3zy2x  1 m

      03λ94λ1z3λ1y5λ2x  1 m

(1) is parallel to 
5

5z

4

3y

2

1x 







      04λ153λ145λ22 

6

1
λ  1 m

(1)       7x + 9y – 10 z – 27  =  0 1 m

17. P (step forward)  =  
5

2
 ,  P (step backword)  =  5

3 ½ m

He can remain a step away in either of the

      ways : 3 steps forward & 2 backwards 1 m

or   2 steps forward & 3 backwards

   required possibility  
32

2

5

23

3

5

5

3

5

2
C

5

3

5

2
C 





























 2 m

                                     
125

72
 ½ m

OR
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A die is thrown

Let E
1
 be the event of getting 1 or 2

Let E
2
 be the event of getting 3, 4, 5 or 6

Let A be the event of getting a tail

                                             
3

2EP,
3

1EP 21  1 m

2

1

E
AP&,

8

3

E
AP

21












 1 m

 

    


























2
2

1
1

2
2

2

E
APEP

E
APEP

E
APEP

A
E

P
1 m

                 

2

1

3

2

8

3

3

1
2

1

3

2






                 
11

8
 1 m

18.     





2

π

0

22

22

π

0

2
dx

x4tan1xtan1

xsec

xtan41

dx
I 1 m

Put  tan x   =   t

      
 










0 0

22

0

22
t21

dt

3

4

t1

dt

3

1

t41t1

dt
I 1 m

                            















0

1

0

1 t2tan
23

4
ttan

3

1
 1 m

     
6

π

2

π

3

2

2

π

3

1
 













 1 m
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19.   



4

π

0

22
dx

2xcosxsin

xcosxsin
I 1½ m

Put  sin x – cos x = t       t = – 1 to  0 1 m

          (cos x + sin x) dx = dt


 


0

1

22 2t

dt
I

 

0

1
2t

2t
log

4

1
 









 1 m

 3log0
4

1


½ m

3log
4

1


SECTION - C

20.                                                                  Figure ........ ½ m

y
 
= 4mx     (1)   and   y2 = 16 ax       (2) 1 m

2m

a
x 
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Required area  
22

m

a

0

m

a

0

dxx4mdxxa4 2 m

 2
2

m

a

0

2
m

a

0

2
3

x2m–xa
3

8



=  3

2

3

2

3

2

m

a

3

2

m

2a

m

a

3

8
 2 m

given
12

a

m
a

3

2 2

3

2



m3  =  8

m  =  2 ½ m

21. 2yx
dx

dy
y)(x 

yx

2yx

dx

dy


















x
y

f

x

y
1

x

y
 21

dx

dy
 ................................ (1)

   differential equation is homogeneous Eqn. 1 m

y = vx  to give

v1

v21

dx

dv
xv




 ½ m
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x

dx
dv

vv1

v1
2 1 m

 
















 






x

dx

2

3

2

1
v

dv

2

3
dv

vv1

12v

2

1
222

1½ m

cxlog
3

12v
tan3vv1log

2

1 12 






 
 

1 m

cxlog
3x

x2y
tan3

x

yxyx
log

2

1 1

2

22








 



 

1 m

OR

    0
dx

dy
kyhx  1 m

  0
dx

dy

dx

yd
ky1and

2

2

2







 1 m

 
2

2

2

dx

yd

dx

dy
1

ky



















 1 m

(1)      
dx

dy

dx

yd

dx

dy
1

hx

2

2

2









 1 m

Putting in the given eqn.
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2

2

2

2

2
2

2

2

2

2

2
2

r

dx

yd

dx

dy
1

dx

dy

dx

yd

dx

dy
1

































































1 m

2

2

2
2

3
2

dx

yd
r

dx

dy
1or 



























 1 m

22. Eqn. of a plane through

and  Points A (6, 5, 9),  B (5, 2, 4)  & C  (– 1, – 1, 6) is

0

236

232

956








zyx

2½ m

   3x – 4y + 3z  –  25 = 0           (2) 1½ m

distance from  (3, – 1, 2)  to   (2)

units
34

6

9169

25649
d 




 2 m

23. Here  R  =  { whereS,3baandb a,:b)(a, 

                 S is the set of all irrational numbers.}

(i)  irrationalis3aaasRa)(a,,a 

                       R is reflexive 1½ m

(ii)  Let for   irrationalis3bae.i. Rba,,ba, 

        Rab,S3abirrationalis3ba 

            Hence R is symmetric 2 m
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(iii)        c b, a,for , Rcb,and Rba,Let

      S3cbandS3ba 

Rc)(a,HenceS32caget  toadding  2½ m

      R is Transitive

OR

 fe,d,c,b,a,

          fe,*dbc,afe,*dc,*ba, 
1 m

                                     fdbe,ca           (3)

          fde,c*ba,fe,*dc*ba, , 
1 m

                                     fdbe,ca           (4)

   *  is Associative

Let (x, y) be on identity element in 

    (a, b) * (x, y)  =  (a, b)  =  (x, y) * (a, b)

   a + x = a, b + y  =  b

  x = 0 ,  y = 0 2 m

    (0, 0) is identity element

Let the inverse element of (3, – 5) be  (x
1
, y

1
,)

   (3, – 5) * (x
1
, y

1
)  =  (0, 0)  =  (x

1
, y

1
)  * (3, – 5)

3 + x
1
 = 0,   – 5 + y

1
 = 0

x
1
 = – 3 ,   y

1
 = 5

   (– 3, 5) is an inverse of (3, – 5) 2 m
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24. Fig.       ½ m

x
2

 + y
2

 = 4.  OP is   to AB

θsec2OA;
OA

2
θcos  ½ m

 
OB

2
θ90cos o 

OB  =  2 cosecθ ½ m

θ)cosecθ(sec2OBOA SLet  ............................. (1) 1 m

 θcotθcosecθtanθsec2
dθ

dS
 1m













θcosθsin

θcosθsin
2

22

33

 ................................................... (2)

for maxima or minima  0
dθ

dS


,
4

π
θ  1 m

4

π
θwhen0

dθ

Sd
(2)

2

2

 1 m

   OA + OB  is  minimum

    OA + OB  =  4 2  unit ½ m
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25.                           Correct graphs of 3 lines 3 m

                          Correctly shading

                          feasible region ½

Vertices are A (10, 0), B (2, 4), C (1, 5)  &  D (0, 8) 1 m

Z = 3x + 5y is minimum

at B (2, 4) and the minimum Value is 26. 1 m

on Plotting  (3x + 5y < 26)

since these it no common point with the feasible

region, Hence,  x = 2,  y = 4  gives minimum Z ½ m

26. Possible values of x are 0, 1, 2 and x is a random variable 1½ m

x : P(x) x P(x) x2 P(x)

0
42

20

C

CC

2

7 

2

5

0

2




0 0 For P (x) 1½ m

1
42

20

C

CC

2

7

1

5

1

2




42

20

42

20
For  x  P (x) ½ m

2
42

2

C

CC

2

7

0

5

2

2




42

4

42

8
For x2 P (x) ½ m

42

28
P(x)x;

42

24
P(x)x 2  1 m

 22 P(x)xP(x)xvar;
7

4
P(x)xMean    iance 1 m

147

50
Variance                       

147

50

49

16

3

2
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QUESTION PAPER CODE 65/3/A

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1. Order 2  or  degree = 1 ½ m

      sum = 3 ½ m

2. Writing  



 22 x1

dxx
–dy

y1

y
½ m

Getting  cx1y1 22  ½ m

3. getting   1A  ½ m

            1An  ½ m

4. Vector Perpendicular to 
 b a

 b a
 band a






[Finding or using] ½ m

Required Vector k̂7ĵ11î  ½ m

5. Writing standard form

3

z

12–

y

2

x
and

6

z

2

y

3

x





 ½ m

Finding  
2

π
θ  ½ m

6.
2

OCOA
OB


 ½ m

 a2bOC  ½ m

Marks
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SECTION - B

7.     





2

π

0

22

22

π

0

2
dx

x4tan1xtan1

xsec

xtan41

dx
I 1 m

Put  tan x   =   t

      
 










0 0

22

0

22
t21

dt

3

4

t1

dt

3

1

t41t1

dt
I 1 m

                            















0

1

0

1 t2tan
23

4
ttan

3

1
 1 m

     
6

π

2

π

3

2

2

π

3

1
 













 1 m

8.   



4

π

0

22
dx

2xcosxsin

xcosxsin
I 1½ m

Put  sin x – cos x = t       t = – 1 to  0 1 m

          (cos x + sin x) dx = dt


 


0

1

22 2t

dt
I

 

0

1
2t

2t
log

4

1
 









 1 m

 3log0
4

1


½ m

3log
4

1
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9. Writing 





 



baλd

      
723

241

kji

λ

^^^




1 m

       





 

^^^

k14ji32λ  ...................  (1) 1 m

 27dc 


27k14ji32λk4ji2
^^^^^^







 






 

                                 27λ9  1 m

3λ 

^^^

k42j3i96d 


1 m

10. Lines are parallel ½ m











 


b

baa

DS.
12

1 m

^^^^^^

12 k4j3i2bandk2j2iaa 


29b,

432

221

kji

baa

^^^

12 





 



1½ + ½ m
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29

145
or

29

5

29

ki2
DS.

^^




 ½ m

OR

Required equation of plane is

  (1)094z3y5xλ3zy2x  1 m

      03λ94λ1z3λ1y5λ2x  1 m

(1) is parallel to 
5

5z

4

3y

2

1x 







      04λ153λ145λ22 

6

1
λ  1 m

(1)       7x + 9y – 10 z – 27  =  0 1 m

11. P (step forward)  =  
5

2
 ,  P (step backword)  =  5

3 ½ m

He can remain a step away in either of the

      ways : 3 steps forward & 2 backwards 1 m

or   2 steps forward & 3 backwards

   required possibility  
32

2

5

23

3

5

5

3

5

2
C

5

3

5

2
C 





























 2 m

                                     
125

72
 ½ m

OR
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A die is thrown

Let E
1
 be the event of getting 1 or 2

Let E
2
 be the event of getting 3, 4, 5 or 6

Let A be the event of getting a tail

                                             
3

2EP,
3

1EP 21  1 m

2

1

E
AP&,

8

3

E
AP

21












 1 m

 

    


























2
2

1
1

2
2

2

E
APEP

E
APEP

E
APEP

A
E

P
1 m

                 

2

1

3

2

8

3

3

1
2

1

3

2






                 
11

8
 1 m

12. A  =  I A

A

100

010

001

013

321

210
































 1 m

Using elementary row trans formations to get

A

135

269

123

100

010

001







































2 m






















 

135

269

123

A
1

1 m
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OR






















































30

12

9

3

2

2

087

806

760

AC
1 m






















































2

8

1

3

2

2

021

201

110

BC
1 m


















28

20

10

BCAC
½ m

 




































3

2

2

068

1005

870

CBA
½ m

       

















28

20

10

1 m

Yes, (A + B)  C   =  AC + BC

13. f (x)  =  













1xif12x

1x0if1

0xif12x

1½ m

Only possible discontinuties are at x = 0,  x = 1

             at  x = 0             :                           at  x = 1

        L. H. limit  =  1           :          L. H. limit  =  1 1 m

f (0)  =  R. H. limit  =  1       : f (1) =  R. H. limit  =  1

   f (x) is continuous in the interval (– 1, 2) ½ m

At  x = 0

L. H. D  =  –  2    R. H. D  =  1 1 m

   f (x) is not differentiable in the interval (– 1, 2)
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14. x  =  a  (cos 2t + 2t sin 2t)

y  =  a  (sin 2t  – 2t cos 2t)

t2cosat4
dt

dx
 1 m

t2sinat4
dt

dy
 1 m

t2tan
dx

dy
 ½ m

dx

dt
t2sec2

dx

yd 2

2

2

 1 m

t2cosat2

1

dx

yd
32

2

 ½ m

15.
x

y
  =  log x – log  (ax + b)

differentiating   w.r.t.  x, 1 m

b)(axx

b

bax

a

x

1

x

y
dx

dy
x

2 








b)(ax

bx
y

dx

dy
x


  ................... (1) 1 m

   differentiating  w.r.t. x  again

 
22

2

b)(ax

abxbbax

dx

dy

dx

dy

dx

yd
x
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2

2

2

2

b)(ax

b

dx

yd
x


 1 m

Writing   

2

2

2
3

bax

bx

dx

yd
x 









   ................... (2) ½ m

From  (1) and (2)   

2

2

2
3 y

dx

dy
x

dx

yd
x 






  ½ m

16.
 

  dx
xsinxx

xcos1xxsinx
I  


 1 m

 


 dx
xsinx

xcos1
dx

x

1 put  x + sin x  = t 2 m

   (1 + cos x)  dx  =  dt

cxsinxlogxlog  1 m

OR

   
    dx

1x1x

11xx1x
I

2

2

 


 ½ m

    






1x1x

dx
dx

1x

1xx
22

2

1 m

dx
1x

1

2

1

1x

x

2

1

1x

1

2

1

1x

x
1

222 

















 1½ m

cxtan
2

1
1xlog

2

1
1xlog

4

1
 x 12  

1 m
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C        P

17.





























331800

551900

452400

422

264

BFamily

AFamily 2 m

Writing Matrix Multiplication as  







33215800

57624600
1 m

Writing about awareness of balanced diet 1 m

Alt : Method

Taking the given data for all Men, all Women, all Children

for each family, the solution must be given marks

accordingly

18.





















































 

4

π

25

1
1

5
2

tantan
4

π

5

1
tantan

11 1 m

  =  
















4

π

12

5
tantan

1

1 m

  =    
7

17

12

5
1

1
12

5





1+1 m

19. Writing       C
1
    C

2

A  =  –  2  
cc1

bb1

aa1

3

3

3

R
1
   R

1
 –  R

2
  &   R

2
   R

2
  –  R

3
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 A  =  –  2  
cc1

cbcb0

baba0

3

33

33





1+1 m

 A  =  –  2 (a – b) (b – c)  
cc1

1bccb0

1baba0

3

22

22





1 m

=  – 2 (a – b)  (b – c)  2222 cbcbbaba  ½ m

=    2  (a – b)  (b – c)  (c – a)  (a + b + c) ½ m

SECTION - C

20. Possible values of x are 0, 1, 2 and x is a random variable 1½ m

x : P(x) x P(x) x2 P(x)

0
42

20

C

CC

2

7 

2

5

0

2




0 0 For P (x) 1½ m

1
42

20

C

CC

2

7

1

5

1

2




42

20

42

20
For  x  P (x) ½ m

2
42

2

C

CC

2

7

0

5

2

2




42

4

42

8
For x2 P (x) ½ m

42

28
P(x)x;

42

24
P(x)x 2  1 m

 22 P(x)xP(x)xvar;
7

4
P(x)xMean    iance 1 m

147

50
Variance                       

147

50

49

16

3

2
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21.                           Correct graphs of 3 lines 3 m

                          Correctly shading

                          feasible region ½

Vertices are A (10, 0), B (2, 4), C (1, 5)  &  D (0, 8) 1 m

Z = 3x + 5y is minimum

at B (2, 4) and the minimum Value is 26. 1 m

on Plotting  (3x + 5y < 26)

since these it no common point with the feasible

region, Hence,  x = 2,  y = 4  gives minimum Z ½ m

22. Here  R  =  { whereS,3baandb a,:b)(a, 

                 S is the set of all irrational numbers.}

(i)  irrationalis3aaasRa)(a,,a 

                       R is reflexive 1½ m

(ii)  Let for   irrationalis3bae.i. Rba,,ba, 

        Rab,S3abirrationalis3ba 

            Hence R is symmetric 2 m

(iii)        c b, a,for , Rcb,and Rba,Let

      S3cbandS3ba 
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Rc)(a,HenceS32caget  toadding  2½ m

      R is Transitive

OR

 fe,d,c,b,a,

          fe,*dbc,afe,*dc,*ba, 
1 m

                                     fdbe,ca           (3)

          fde,c*ba,fe,*dc*ba, , 
1 m

                                     fdbe,ca           (4)

   *  is Associative

Let (x, y) be on identity element in 

    (a, b) * (x, y)  =  (a, b)  =  (x, y) * (a, b)

   a + x = a, b + y  =  b

  x = 0 ,  y = 0 2 m

    (0, 0) is identity element

Let the inverse element of (3, – 5) be  (x
1
, y

1
,)

   (3, – 5) * (x
1
, y

1
)  =  (0, 0)  =  (x

1
, y

1
)  * (3, – 5)

3 + x
1
 = 0,   – 5 + y

1
 = 0

x
1
 = – 3 ,   y

1
 = 5

   (– 3, 5) is an inverse of (3, – 5) 2 m
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23. Fig.       ½ m

x
2

 + y
2

 = 4.  OP is   to AB

θsec2OA;
OA

2
θcos  ½ m

 
OB

2
θ90cos o 

OB  =  2 cosecθ ½ m

θ)cosecθ(sec2OBOA SLet  ............................. (1) 1 m

 θcotθcosecθtanθsec2
dθ

dS
 1m













θcosθsin

θcosθsin
2

22

33

 ................................................... (2)

for maxima or minima  0
dθ

dS


,
4

π
θ  1 m

4

π
θwhen0

dθ

Sd
(2)

2

2

 1 m

   OA + OB  is  minimum

    OA + OB  =  4 2  unit ½ m
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24. 2yx
dx

dy
y)(x 

yx

2yx

dx

dy


















x
y

f

x

y
1

x

y
 21

dx

dy
 ................................ (1)

   differential equation is homogeneous Eqn. 1 m

y = vx  to give

v1

v21

dx

dv
xv




 ½ m

 




x

dx
dv

vv1

v1
2 1 m

 
















 






x

dx

2

3

2

1
v

dv

2

3
dv

vv1

12v

2

1
222

1½ m

cxlog
3

12v
tan3vv1log

2

1 12 






 
 

1 m

cxlog
3x

x2y
tan3

x

yxyx
log

2

1 1

2

22








 



 

1 m

OR

    0
dx

dy
kyhx  1 m

  0
dx

dy

dx

yd
ky1and

2

2

2







 1 m
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2

2

2

dx

yd

dx

dy
1

ky



















 1 m

(1)      
dx

dy

dx

yd

dx

dy
1

hx

2

2

2









 1 m

Putting in the given eqn.

2

2

2

2

2
2

2

2

2

2

2
2

r

dx

yd

dx

dy
1

dx

dy

dx

yd

dx

dy
1

































































1 m

2

2

2
2

3
2

dx

yd
r

dx

dy
1or 



























 1 m

25. Eqn. of a plane through

and  Points A (6, 5, 9),  B (5, 2, 4)  & C  (– 1, – 1, 6) is

0

236

232

956








zyx

2½ m

   3x – 4y + 3z  –  25 = 0           (2) 1½ m

distance from  (3, – 1, 2)  to   (2)

units
34

6

9169

25649
d 




 2 m



49

26.                                                                  Figure ........ ½ m

y
 
= 4mx     (1)   and   y2 = 16 ax       (2) 1 m

2m

a
x 

Required area  
22

m

a

0

m

a

0

dxx4mdxxa4 2 m

 2
2

m

a

0

2
m

a

0

2
3

x2m–xa
3

8



=  3

2

3

2

3

2

m

a

3

2

m

2a

m

a

3

8
 2 m

given
12

a

m
a

3

2 2

3

2



m3  =  8

m  =  2 ½ m


