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QUESTION PAPER CODE 65/2

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1-10. 1.   3 2.  – 2 3.   x sin x 4.   {1, 2, 3}

5.   1 6.  – I 7.   p = 3
1

−

8.   )k̂2ĵ7î5(–λ)k̂3ĵ4î3(r ++++−=      9.  log 2     10.  k̂5î5a += 1×10 = 10 m

SECTION - B

11. [ ] [ ] ( ) ( )2–2x2x–x2
dx
dy2x–x2)–(xx y 2222 =∴== 1 m

( ) ( )2–x1–xx4
dx
dy

=⇒    1 m

2x,1x,0x0
dx
dy

===⇒=    ½ m

∴      Intervals are  (– ∞ , 0),  (0, 1),  (1, 2),  (2, ∞ ) ½ m

dx
dysince  > 0 in  (0, 1)   or  (2, ∞ )

∴      f(x) is increasing in  (0, 1)   U    (2, ∞ ) 1 m

OR

ya
xb

dx
dy0

dx
dy

b
2y–

a
2x1

b
y–

a
x

2

2

222

2

2

2

=⇒=⇒= 1 m

slope of tangent at ( )
a

b2b,a2 = ½ m

slope of normal at ( )
b2

a–b,a2 = ½ m

Marks
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Equation of tangent is   y – b = ( )a2–x
a

b2
½ m

i.e.  2  bx  –  ay  =  ab ½ m

and equation of normal  is  y – b = – ( )a2–x
b2

a
½ m

i.e.  ax + 2  by  =  2   (a2 + b2) ½ m

12. Let      ∫ +
=

π

0
2 dx
 xcos1

sin x4xI

    ∫∫ +
=

+
=→

π

0
2

π

0
2 dx

xcos1
xsinx)–(π4dx

x)–(πcos1
x)–(πsinx)–(π4Igivesx)–(πx 1 m

    ∫ +
=∴

π

0
2 dx

xcos1
xsinπ4I2 ½ m

          Put cos x = t
          ∴    sin x dx = – dt ½ m

    ∫∫ ++
=∴

1

1–
2

–1

1
2 t1

dtπ2or
t1

dt–π2I 1 m

    [ ] 21
1–

1– π
4
π––

4
ππ2ttanπ2 =














== 1 m

OR

    dx
65xx
2
1–)5(2x

2
1

dx
65xx

2xI
22 ∫∫

++

+
=

++

+
= 1 m

      ( )
∫∫







+

++

+
=

2
2

2

2
1–2

5x

dx
2
1–dx

65xx
52x

2
1

½+½ m

      c65xx
2
5xlog

2
1–65xx 22 ++++






 +++= 1+1 m
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13. bxaxbxax eQbePa
dx
dyeQePy +=⇒+= 1 m

bx2ax2
2

2

eQbePa
dx

yd
+= 1 m

aby
dx
dyb)(a–

dx
ydLHS 2

2

++=∴

{ } { }bxaxbxaxbx2ax2 eQePabeQbePab)(a–eQbePa +++++= 1 m

{ } { }abb–  ab–beQabab–a–aeP 22bx22ax +++= 1 m

=  0 + 0    =   0.   =   R.H.S.

14. Putting x = cos θ  in LHS, We get

LHS = tan–1  








++
+

θ cos–1θ cos1
θ cos–1–θ cos1

1 m

        = tan–1  














+ 2
θsin 22

θ cos2
2

θsin 2–2
θ cos2

1 m

       = tan–1  














 −=















+
−

2
θ

4
πtantan

2
θtan 1

2
θtan –1

1 ½+1 m

       xcos
2
1

4
πθ

2
1

4
π 1−−=−= =  R.H.S ½ m

OR

Given equation can be written as

tan–1  







4–x
2–x

 =  tan–1  1 – tan–1  







+
+

4x
2x

½ m
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 = tan–1  


















+
+

+

+
+

4x
2x1

4x
2x–1

 =  tan–1  







+ 62x
2

1+½ m

3x
1

4–x
2–x

+
=∴ ½ m

2x2xor4–x6–xx 22 ±=∴==+⇒ ½+1 m

15. Given differential equation can be written as

x1–tan
22 e

x1
1y

x1
1

dx
dy

⋅
+

=⋅
+

+ 1 m

Integrating factor  = xtandx
x1
1

1–2 ee =∫ + 1 m

dxe
x1

1eyis,solution xtan2
2

xtan 1–1–

∫ +
=⋅∴ 1 m

           ce
2
1ey xtan2xtan 1–1–

+=⋅⇒ 1 m

        or     xtan–xtan 1–1–

e  ce
2
1y +=

16. A, B, C, D are coplaner, if  0ADACAB =×⋅ 1 m

k̂3ĵ–î8AD,k̂3ĵ4îAC,k̂2–ĵ6–î4–AB +−=++−== 1½ m

      
31–8–
341–
2–6–4–

ADACAB =×⋅ ½ m

        0)33(2–)21(6)15(4– =+= 1 m

OR
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Given that  1
cb
cba =

+

+
⋅ ½ m

or       cbcaba +=⋅+⋅ ½ m

( ) ( ) ( ) ( ) ( ) k̂2–ĵ6î2λk̂3ĵ2îλk̂ĵîk̂5–ĵ4î2k̂ĵî ++=++⋅++++⋅++ ½ m

⇒           (2 + 4 – 5) + ( ) ( ) 4632λ3 2λ 2 +++=++ 1 m

∴           ( ) ( ) 1λ402λ6λ 22 =⇒++=+ ½ m

Hence     
cb
cb

+

+
  =  k̂

7
2–ĵ

7
6î

7
3or

7
k̂2–ĵ6î3

+
+

1 m

17. getting fog (x) = 2
1–x

x
1–x

xf
2

+





=






 1½ m

fog(2)  =  6 ½ m

getting  g of (x) = ( )
1x
2x2xg 2

2
2

+
+

=+ 1½ m

                  g of (– 3) = 10
11

½ m

18. Let probability of success be p and that of failure be q

∴ p = 3 q, and p + q = 1

∴ p = 4
3

   and   q = 4
1

1 m

P (atleast 3 successes) = P(r > 3) = P(3) + P(4) + P(5) ½ m

=   
5

5
5

41

4
5

32

3
5

4
3C

4
3

4
1C

4
3

4
1C 






+






⋅






+






⋅








1½ m

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


19

=   512
459or

1024
918

1024
243

1024
81.5

1024
27.10

=++ 1 m

19. Operating  getwe),CC(CC 3211 +−→

LHS   =   
yx xzx
qpp rp
baa ca

2–
yx xz2x–
qpp r2p–
baa c2a–

++
++
++

=
++
++
++

1½+½ m

133

122

C–CC
C–CC

→
→

 
yzx
qrp
bca

2–LHS =⇒ 1 m

32 CC ↔  RHS
zyx
rqp
cba

2 =+= 1 m

20. dt
dx

 =  2a cos 2t (1 + cos 2t) – 2a sin
2
2t 1 m

dt
dy

 =  2b cos 2t sin 2t – 2b sin
 
2t (1 – cos 2t) 1 m









+

=∴
2tsin–2t)cos(12t cos

2t)cos–(12tsin –2tcos2tsin
a
b

dx
dy

2 1 m

     At t = 4
π , sin 2t = 1 and cos 2t = 0

( )
a
b

1–0
1–0

a
b

4
πtat

dx
dy

=







==∴ 1 m

21. Given equation can be written as

0 dy 
y1

y–dx
x1

x
22 =

++
1 m
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Integrating to get ( ) ( ) 1
22 clogy1log

2
1–x1log

2
1

=++ 1 m

      ( ) ( ) clogclogy1log–x1log 2
1

22 ==++⇒ ½ m

∴       ( )
( ) c

y1
x1

2

2

=
+
+

x = 0  y = 1   
2
1c =⇒ 1 m

∴ 1 + y2 = 2 (1 + x2)    or    y  = 12x 2 + ½ m

22. Let the D.R’s of the required line be a,b , c

∴          a + 2b + 3c = 0
1 m

   and    –3a + 2b + 5c = 0

47,–2,areDRs
8
c

14–
b

4
a

∴==⇒ 1 m

∴        Equations of line are   
4

3–z
7–
1–y

2
2–x

== 1 m

which, in vector form is, ( ) ( )k̂4ĵ7–î2λk̂3ĵî2r ++++= 1 m

SECTION - C

23. Let number of pieces of type A and type B, manufactured
per week be x and y respectivily

∴      L.P.P. is Maximise P = 80x + 120y ½ m

subject to 9x + 12y < 180  or  3x + 4y < 60

                  x + 3y < 30 2 m

                  x > 0   y > 0










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For correct graph : 2 m

Vertices of feasible region are

A (0, 10),   B (12, 6),    C (20, 0)

P(A) = 1200,    P(B) = 1680,    P(C) = 1600

∴     For Max. P,  No. of type A = 12
1 m

                            No. of type B =  6

Maximum Profit = Rs. 1680 ½ m

24. Let event E1 : choosing first (two headed) coin

E2 : choosing 2nd (biased) coin ½ m

E3 : choosing 3rd (biased) coin

      ∴ P(E1) = P(E2) = P(E3) = 3
1

1 m

A : The coin showing heads.

∴      P(A/E1) = 1, P(A/E2) = ,
4
3

100
75

=  P(A/E3) = 5
3

100
60

= 1½ m

         P(E1/A) = 

5
3

3
1

4
3

3
11

3
1

1
3
1

⋅+⋅+⋅

⋅
1 + 1 m

     = 47
20

1 m

OR

Total number of ways of selecting two numbers = 2
6 C  = 15 ½ m

Values of x (larger of the two) can be 2, 3, 4, 5, 6 1 m

P(x = 2) = 15
1

,    P(x = 3) = 15
2

,    P(x = 4) = 15
3

2½

P(x = 5) = 15
4

    and    P(x = 6) = 15
5





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∴      Distribution can be written as

         

15
30

15
20

15
12

15
6

15
2:P(x)x

15
5

15
4

15
3

15
2

15
1:P(x)

65432:x

1 m

         3
14

15
70P(x)xMean === ∑ 1 m

25. Equation of plane through the intersection of given two planes is :

x + y + z – 1 + λ  (2x + 3y + 4z – 5) = 0 1 m

( ) ( ) ( ) 0λ5–1–zλ41yλ31x2λ1or =+++++  .......................... (i) ½ m

Plane (i) is perpendicular to the plane x – y + z = 0,

( ) ( ) ( ) 0λ411λ311–2λ11so, =++++ 1½ m

3
1–λ13λ =∴−=⇒ ½ m

∴     Equation of plane is ( ) 0
3
51–z

3
4–1y1–1x

3
2–1 =+






++






 ½ m

      i.e    x – z + 2 = 0 1 m

Distance of above plane from origin  =   2
2

2
=   units 1 m

OR

Any point on the line ( )isk̂2ĵ4î3λk̂2ĵ4–î2r ++++=

( ) ( ) ( )k̂λ22ĵλ44–îλ32 +++++ 1½ m

For the line to intersect the plane, the above point must
satisfy the equation of plane, for some value of λ

( ) ( ) ( ){ } ( ) 0k̂ĵ2–îk̂λ22ĵλ44–îλ32 =+⋅+++++∴ 1 m
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4λ0λ22λ8–8λ32 =⇒=++++⇒ 1½ m

∴      The point of intersection is   k̂10ĵ12î41 ++ 1 m

Required distance = 222 5012 ++  = 13 units 1 m

26. Here           
900zyx
23003zy4x
1600z2y3x

=++
=++
=++

1½

∴ BAXor
900
2300
1600

z
y
x

111
314
123

=















=

































| A | = 3(–2) –2 (1) + 1 (3) =  – 5 BAX0 1–=∴≠ ½ m

Cofactors are :

5–A,5A,5A
1–A,2A,1–A

3A,1–A,2–A

333231

232221

131211

=−==
===
===

1½ m

          






























−

−
=
















∴

900
2300
1600

5–1–3
521–

512–

5
1–

z
y
x

          ∴    x = 200, y = 300, z = 400 1½ m

i.e. Rs 200 for sincerity, Rs 300 for truthfulness and

  Rs 400 for helpfulness

One more value like, honesty, kindness etc. 1 m
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27. Correct fiqure 1 m

              AB is : y = 2
1

(3x + 7) ½ m

Equation of BC is : y = 2
1

(11 – x) ½ m

AC is : y = 2
1

(x + 5) ½ m

           Required area = ∫∫∫ +++
3

1–

3

1

1

1–

dx5)(x
2
1–dxx)–(11

2
1dx7)(3x

2
1

1 m

          = [ ] [ ]3
1–

23
1

2
1

1–

2 5)(x
4
1–x)–(11

4
1–7)(3x

12
1

+



 + 1½

          =  7 + 9 – 12  =  4  sq. units 1 m

28. I  =  ( )∫ ∫
+

=+ dx
 xcossin x

sin x xcosdxtan xcot x 1 m

Putting    sin x – cos x = t, so that (cos x + sin x) dx = dt 1 m

and    sin x cos x = 2
1

 (1 – t2) 1 m

∴    I  =  ctsin2
t–1

dt2 1–

2
+=∫ 1+1 m

          =  cx)cos–x(sinsin2 –1 + 1 m

29. Correct fiqure ½ m

let the radius and height of cylinder

be r and h respectively








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∴     V = π r2 h ....................... (i) ½ m

        But r2 = R2 – 4
h2

∴     







=








4
h–hRπ

4
h–Rhπ

3
2

2
2 1 m









=

4
3h–Rπ

dh
dv 2

2 ½ m

3
2Rhor

3
4Rh0

dh
dv 2

2 ==⇒=∴ ½+1 m

and π
dh

vd
2

2

=  0
4

6h– <







   ∴     Volume is maximum 1 m

Maximum volume =  
33
R4π

3
2R

4
1–

3
2RRπ

33
2 =



















⋅⋅  cubic units 1 m
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