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QUESTION PAPER CODE 65/2/1

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1-10. { }27,8.1 2.   π 







−
−









=








−
−

11
42

30
21

33
64

3.

4.  0 5.   k = 27 6.  tan x – cot x + c 2log
2
1or2log7.

8.  1
∧∧∧

+− k18j9i69.        





−

21
19cos.10 1

SECTION - B

11. Let  x, y ∈  W

If x and y both are even, f (x) = f (y)  ⇒   x + 1 = y + 1  ⇒   x = y

If x and y both are odd, f (x) = f (y)   ⇒   x – 1 = y – 1  ⇒   x = y

If x is odd and y is even i.e. x ≠  y, (x – 1) is even, (y + 1) is odd

                                          x ≠  y     ⇒    f (x) ≠  f (y)

Similarly for x is even and y is odd.

                                          f is one – one 1½ m

Range of f ( ) ( ) ( ){ } { }......2,3,0,1,.......2f,1f,0f ==

                                                         =  w  =  codomain

                                               f is onto, 1½ m

                           Hence f is invertible

( )




+
−

=→ −−

evenisx1,x
oddisx1,x

xfWW:f 11
1 m

12.














=






















+
−−

5
4sinsin

1
1coscos 1

2

1

x
2 m

       5
4

1
1

2
=

+
⇒

x
1 m

Marks
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       4
3,

4
3x

16
25x1 2 −

=⇒=+⇒ ½ m

4
3xsosatisfynotdoes

4
3x =

−
= ½ m

OR







+






+






= −−−

18
1tan

8
1tan

7
1tanS.H.L. 111

1 m

             





+

















−

+
= −−

18
1tan

56
11

8
1

7
1

tan 11

1 m

             18
1tan

11
3tan 11 −− += 1/2 m

             3cot
3
1tan

1811
11

18
1

11
3

tan 111 −−− =





=

















×
−

+
= 1½ m

13.
3211 cccc

operating

za
z
z

y
ya

y

zyxa
zyxa
zyxa

S.H.L.
++→

+
+

+++
+++
+++

=

         ( )
za

z
z

y
ya

y

1
1
1

zyxa
+

++++= 1 m
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         ( )
133

122

RRR
RRR

operating

a
0
z

0
a
y

0
0
1

zyxa
−→
−→+++= 2 m

Expanding along 1c ,  (a + x + y + z) (a2–0 – 0)  =  a2 (a + x + y + z) 1 m

14. θsinbθcosa
dθ
dyθ,cosbθsina

dθ
dx

+=+−= 1½ m

y
x

cosθbsinθa
sinθbcosθa

dx
dy

−=
−
+

−= 1 m

0y
dx
dyx

dx
ydy

y
dx
dyxy

dx
yd

2

22

22

2

=+−⇒






 −

−= 1½ m

15. Taking log on both sedes

m log x + n  log y  =  (m + n) log (x + y) ½ m







 +

+
+

=+⇒
dx
dy1

yx
nm

dx
dy

y
n

x
m

1½ m

x
m

yx
nm

yx
nm

y
n

dx
dy

−
+
+

=







+
+

−⇒ 1 m

( ) ( ) x
y

dx
dy

yxx
mynx

yxy
mynx

dx
dy

=⇒
+

−
=









+
−

⇒ 1 m

16. ( ) 0.02xΔ3,xlet5,6xxf 1 ==+= 1 m

( ) ( ) ( ) ( ) ( ) ( ) ( )xfxfΔxΔxxf
Δx

xfΔxxfxf 11 +=+⇒
−+

≅ 1½ m
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∴    f (3.02)  =  (0.02)  f1 (3) + f (3)

                    =  (0.02) (23) + 45

                    =  45.46  1½ m

OR

f1 (x)  =  6x3 – 12 x2 – 90x  =  6x (x – 5) (x + 3) 1+1 m

f1 (x)  =  0   ⇒    x = – 3, x = 0, r = 5 ½ m

 →← +−+− veveveve
                – 3                     0                       5

increasingStrictly)(5,U3,0)(x0,(x)f 1 ⇒∞−∈∀>

decreasingStrictly(0,5)U3),(x0,(x)f 1 ⇒−∞−∈∀< 1+½ m

17. dθθsindx cosθxPut −== 1 m

( ) ∫∫ −=−= dθcosθθdθsinθ
sinθ
cosθθI 1 m

{ ∫ ⋅= dθsinθ1–sinθθ–I

{ } cθcosθsinθdθθsin1.–θsinθ–I +−−==⇒ ∫ 1 m

cxxcosx1I 12 +−⋅−−=⇒ − 1

OR

( ) ( )∫ ∫ ++






 −+=++−= dx1xx

2
712x

2
3dx1xx23x 22

1 m
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( )∫ ∫ 







+






 ++++= dx

2
3

2
1x

2
7–dx1xx12x

2
3

22
2

1 m

( ) c1xx
2
1xlog

8
31xx

4
12x

2
71xx 222

32 +







+++++++

+
−++= 1 + 1 m

18. ( ) ( )dxx1ydyy1x 222 +−=− ½ m

dx
x

1xdy
y

y1
2

2

2 ∫∫
+

−=
−

∴ 1 m

∫∫ 





 +=








+

−
⇒ dx

x
11dy

y
1

y
1

22

c
x
1xylog

y
1

+−=+⇒ 1½ m

Putting x = 1, y = 1 we get, c = 1 ½ m

1
x
1xylog

y
1

+−=+⇒ ½ m

19. Integrating factor  xsinee xsinlogxdxcot
==∫= 1 m

Solution is  ∫ += c sin x  x cos 2xsiny. 1 m

∫ +=⇒ c dx 2x sin xsiny 

c
2

2xcosxsiny +−=⇒ 1 m

2
1c

2
π   x 0, y   Here −=⇒== ½ m

Solution is  y sin x  
2
1

2
2cos– −=

x ½ m
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20 ( ) ( ) ( ) coplanar,areac, cb, baHere +++ 1 m

( ) ( ) ( ){ } 0accb ba =+×+⋅+ 1 m

( ) ( ) 0acccabcb ba =×+×+×+×⋅+⇒ 1 m

( ) ( ) ( ) ( )cbbacaaba cba ×⋅+×⋅+×⋅+×⋅⇒

( ) ( ) 0acbabb =×⋅+×⋅+ ½ m

( ){ } ( ) 0cbb0cba2 =×⋅=×⋅⇒ Q ½ m

coplanerarec,b,a⇒

Similarly converse part can also be proved.

                                      OR

∧∧∧∧∧

−−=−





 ++=+ k2jba,k4j3i2ba 1+½ m

( ) ( )
210

432
kji

babacLet
−−

=−×+=

∧∧∧

1½ m

∧∧∧

+−=⇒ k2–j4i2c

∧∧∧∧

−+−=⇒ k
6

1j
6

2i
6

1c 1 m

21.
∧∧∧∧∧

+=+= kj–i2b,jia 11

∧∧∧∧∧∧

+−=−+= k2j5i3b,kji2a 22

∧∧

−=− kiaa 12
1 m
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∧∧∧

∧∧∧

−−=
−
−=× k7ji3

253
112
kji

bb 21 1 m

594919bb 21 =++=× ½ m

( ) ( ) 1073bba–a 2112 =+=×⋅ ½ m

( ) ( )
59

10
bb

bbaaDS
21

2112 =
×

×⋅−
=⋅ 1 m

22. X →  be the number of red cards drawn

X  =  0  1,  2,  3 ½ m

( )
17
2

C
C0XP

3
52

3
26

===

( )
34
13

C
CC1XP

3
52

1
26

2
26

=
⋅

==

( )
34
13

C
CC2XP

3
52

1
26

2
26

=
⋅

==

( )
17
2

C
C3XP

3
52

3
26

=== 2 m

∑ ×+⋅+×+×==
17
23

34
132

34
131

17
20xipiMean

1½ m

        = 1.5or
2
3

34
51

= 






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SECTION C

23. Here 3x + 2y + z  =  2200

4x + y + 3 z  =  3100 1½ m

x + y + z = 1200

BAXor
1200
3100
2200

z
y
x

111
314
123

=















=
































∴

       ( ) ( ) ( ) BAX05–311223A 1−=∴≠=+−−= ½ m

cofactors are :

A11 = – 2 A12 = – 1 A31 = 3

A21 = – 1 A22 = 2 A32 = – 1

A31 = 5 A23 = – 5 A33 = – 5 1½ m

































−−
−−

−−
−=

















1200
3100
2200

513
521

512

5
1

z
y
x

       ∴     x = 300 ,   y = 400 ,  z = 500 1½ m

One more value like punctuality, honesty etc 1 m

24. Let V →  volume,  S →  Total surface area

r  →   radius,          h →  height

2
2

rπ
vhhrπV =⇒=   ........................(i) 1 m

rh2πrπS 2 += ½ m
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r
2vrπ

rπ
vr2πrπS 2

2
2 +=⋅+= 1 m

2r
2vr2π

dr
ds

−= ½ m

3
1

π
vr0

dr
ds







=⇒= 1 m

06π4π2π
π
4v2π

dr
sd

32

2

>=+=+= 1 m

,
π
vrat

3
1







=  Total surface area is minimum ½ m

Putting V = π r3 in  (i)

     π r3 = π r2 h    ⇒    r  =  h ½ m

25.
( )

∫∫ +
−

⇒
+

=
π

0

π

0 xtanxsec
xtanxπdx

xtanxsec
xtanxI 1 m

∫∫ +
=⇒

+
=⇒

2
π

0

π

0

dx
xtanxsec

xtan2πI2dx
xtanxsec

xtanπI2 1½ m

( ) ( )∫∫ −=
−

=⇒
2

π

0

2
2

π

0
2 dxxtanxtanxsecπdx
xcos

xsin1xsinπI ½ m

( ) ( ) 2
π

0

2
π

0

2 xxtanxsecπdx1xsecxtanxsecπI +−=+−=⇒ ∫ 1 m

2
π

0

2
π

0

x
xsin1

xcosπx
xcos

xsin1πI 







+

+
=








+

−
=⇒ 1 m

( ) ( )2π
2
π01

2
π0πI −=








+−






 +=⇒ 1 m
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26.                                                                                     Correct figure 1 m

Area of shaded region  ( )∫ 





 −−−=

3

0

2 dxx3
3
2x9

3
2

2 m

( ) 3

0

2
12

2
x3

3
xsin

2
9x9

2
x

3
2








 −
++−= −

2 m















 ++−






 +⋅+=

2
9000

2
π

2
90

3
2

units sq.1
2
π3

2
9

4
π9

3
2







 −=






 −= 1 m

27. Let equation of plane through (1, –1, 2) with dr’s of perpendicular as a, b and c is

a (x–1) + b (y + 1) + c (z –2) = 0 1 m

The plane is ⊥ to 2x + 3y – 2z = 5 and x + 2y – 3z = 8

∴ 2a + 3b –2 c = 0  and a + 2 b – 3 c = 0 1½ m

⇒===
−

k
1
c

4
b

5
a

 a =  – 5 k,  b = 4 k,  c = k 1½ m

Equation of the plane is

– 5k (x – 1) + 4 k (y + 1) + k (z – 2)  =  0   ⇒   – 5x + 4y + z + 7 = 0 1 m

Distance of plane from (– 2, 5, 5) is
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42
42

42
11625
752010d ==

++
+++

= 1 m

                                           OR

Line through A (2, –1, 2) and B (5, 3, 4) is

λ
2

2z
4

1y
3

2x
=

−
=

+
=

−
1½ m

General point on the line is ( )22λ1,4λ2,3λ +−+ 1

( ) 0λ522λ14λ23λ =⇒=++−−+∴ 1½ m

Point of intersection is (2, –1,  2) 1 m

( ) ( ) ( ) 131691243d 222 ==++= 1 m

28. Let the number of lamps and shades manufactured be x and y respectively

∴ L.P.P. is Maximise Z = 25x + 15y ½ m

Subject to 2x + y < 12

3x + 2y < 20

x > 0, y > 0 2 m

For correct graph 2 m

Vertices of feasible

region are 0(0, 0), A(6, 0), B(4, 4) C(0, 10)

P(A) = 150,  P (B) = 160, P(C) = 150 ½ m

For max Prof no. of lamps = 4

                  No. of  shades = 4 1 m

      Maximum Profit =  Rs. 160
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29. Let E1 : Scooter driver is chosen

E2 : Car driver is chosen

E3 : Truck driver is chosen ½ m

A : Person meets with an accident

( ) ( ) ( )
2
1EP,

3
1EP,

6
1EP 321 === 1 m

( ) ( ) ( ) 15.0E
AP,03.0E

AP,01.0E
AP

321
=== 1 m

( )

( ) ( ) ( ) 52
45

15.0
2
103.0

3
101.0

6
1

15.0
2
1

A
EP 3 =

×+×+×

×
=







1+1 m






−=







A
E1A

EorA
EP 321 1 m

                  52
7

52
451 =−= ½ m

            OR

Let E be the event drawing a diamond card

4
3q,

4
1p 5,n === 1½ m

( )
4
1 

52
13EP ==

( )
4
3EP =

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


14

( )
1024

1
4
1

4
3

4
1C5P(i)

505

5
5 =






=














= 1½ m

( )
512
45

4
3

4
1C3P(ii)

23

3
5 =














= 1½ m

( )
1024
243

4
3

4
3

4
1C0P(iii)

550

0
5 =






















= 1½ m
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