
QUESTION PAPER CODE 65/1
EXPECTED ANSWER/VALUE POINTS

SECTION A
1. |A| = 8. 1

2. k = 12. 1

3. 3log |sin 2x| + c OR log |sec x| 3 log |sin x| + c. 1

4. Writing the equations as 2x y 2z 5
2x y 2z 8

ý û ý ü
ýý û ý þ

1
2

þ Distance = 1 unit
1
2

SECTION B

5. Any skew symmetric matrix of order 3 is A = 
0 a b
a 0 c
b c 0

ù ù
ú úýú ú
ú úý ýû û

1

þ |A| = 3a(bc) + a(bc) = 0 1

OR

Since A is a skew-symmetric matrix ü AT = 3A
1
2

ü |AT| = |3A| = (31)3.|A|
1
2

þ |A| = 3|A|
1
2

þ 2|A| = 0 or |A| = 0.
1
2

6. f(x) = x3 3 3x

ü f ò(c) = 3c2 3 3 = 0
1
2

ü c2 = 1 þ c = ±1.
1
2

Rejecting c = 1 as it does not belong to ( 3, 0)ý ,
1
2

we get c = 31.
1
2
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7. Let V be the volume of cube, then 
dV
dt  = 9 cm3/s.

Surface area (S) of cube = 6x2, where x is the side.

then V = x3 þ 
dV
dt  = 2 dx3x

dt  þ 2
dx 1 dV.
dt dt3x

ý 1

S = 6x2 þ 2
dS dx 1 dV12x 12x.
dt dt dt3x

ý ý 1
2

= 214 9 3.6 cm /s
10
÷ ÷ ý

1
2

8. f(x) = x3 3 3x2 + 6x 3 100

f ò(x) = 3x2 3 6x + 6
1
2

= 3[x2 3 2x + 2] = 3[(x 3 1)2 + 1] 1

since f ò(x) > 0 xò þ ñ  ü f(x) is increasing on ñ
1
2

9. Equation of line PQ is 
x 2 y 2 z 1

3 1 3
ý ý ý

ý ý
ý ý

1
2

Any point on the line is (3ü + 2, 3ü + 2, 33ü + 1)
1
2

3ü + 2 = 4 þðü = 
2
3

 ü z coord. = 
23 1 1.
3

ö öý û ý ý÷ ÷
ø ø

1
2 +

1
2

OR

Let R(4, y, z) lying on PQ divides PQ in the ratio k : 1

þ 4 = 
5k 2
k 1
û
û

 þ k = 2. 1

ü z = 
2( 2) 1(1) 3 1.

2 1 3
ý û ý

ý ý ý
û

1

P
(2, 2, 1)

R
(4, y, z)

Q
(5, 1, 32)
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10. Event A: Number obtained is even

B: Number obtained is red.

P(A) = 
3 1 3 1, P(B)
6 2 6 2
ðýð ð ðýð ðýð

1
2 +

1
2

P(A ÷ B) = P (getting an even red number) = 1
6

1
2

Since P(A)÷P(B) = 1 1 1 P(P B)
2 2 4
÷ ðýð ðùð ÷  which is 

1
6

1
2

ü A and B are not independent events.

11. Let A works for x day and B for y days.

ü L.P.P. is Minimize C = 300x + 400y
1
2

Subject to: 
6x 10y 60
4x 4y 32
x 0, y 0

ðûð ðóðü
ÿ ðûð ðóðý
ÿ ðóð ð ðóðþ

1
1
2

12. 2
dx

5 3 8x 3 xð ð ð ðò = 2 2
dx

( 21) (x 4)ý ðûðò 1

= 1 21 (x 4)log c
2 21 21 3 (x 4)

ðûð ðûð
ðûð

ð ð ðûð
1

SECTION C

13. 31 1x 3 3 x 3tan tan
x 3 4 x 4 4

ýð ð û ð
û ý

ð ð û

þ 1

x 3 x 3
x 4 x 4tan x 3 x 3 41

x 4 x 4

ý

ý ûö öû÷ ÷ ðý û ý÷ ÷ý û÷ ÷ý ÷
ø ý û ø

1
1
2

þ
2

22x 24 171 x
7 2
ý

ý þ ý
ý

1
1
2

þ x = 
17
2

ñð 1
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14. ô = 

2a 2a 2a 1 1
2a 1 a 2 1

3 3 1

ðûð ðûð
ðûð ðûð

R1 þ R1 3 R2 and R2 þ R2 3 R3

ô = 

2a 31 a 31 0
2(a 31) a 3 1 0

3 3 1

ð ð ð
ð ð ð 1+1

= 2
a 1 1 0

(a 31) 2 1 0
3 3 1

ðûð
ð ð 1

Expanding
(a 3 1)2÷(a 3 1) = (a 3 1)3. 1

OR

Let
2 31

a b
1 0

c d
33 4

ö ö
ö ö÷ ÷ð÷ ÷÷ ÷ ø ø÷ ÷

ø ø

 = 
31 38
1 32
9 22

ö ö
÷ ÷
÷ ÷
÷ ÷
ø ø

1

þ

2a 3 c 2b 3 d
a b

33a 4c 33b 4d

ðö ö
÷ ÷
÷ ÷
÷ ÷ðûð ðûðø ø

 = 
31 38
1 32
9 22

ö ö
÷ ÷
÷ ÷
÷ ÷
ø ø

1

þ 2a 3 c = 31, 2b 3 d = 38

a = 1,  b = 32 1

33a + 4c = 9, 33b + 4d = 22

Solving to get a = 1, b = 32, c = 3, d = 4

ü A = 
1 32
3 4
ö ö
÷ ÷
ø ø

1

15. xy + yx = ab

Let u + v = ab, where xy = u and yx = v.

ü
du dv
dx dx
ðûð  = 0 ...(i)

1
2
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y log x = logu þ 
du
dx

 = y y dyx log x
x dx
ù ùðûð ÷ú úû û

1

x log y = log v þ dv
dx

 = x x dyy log y
y dx
ù ù

ðûðú ú
û û

1

Putting in (i) y xy dy x dyx log x y log y
x dx y dx

ù ùù ùðûð ðûð ðûðú úú úû û û û
 = 0

1
2

þ
dy
dx

 = 
x y 31

y x 31
y log y y x3
x log x x y

ð

ð
ðûð ÷

÷ ðûð ÷
1

OR

ey÷(x + 1) = 1 þ y y dye 1 (x 1) e
d

÷ ðûð ðûð ÷ ÷  = 0
11
2

þ
dy
dx  = 

13
(x 1)ðûð

1

2

2
d y
dx

 = 
2

2
1 dy

dx(x 1)
ö öû ðýð÷ ÷

ðûð ø ø

11
2

16. I = 2 2 2 2
cos cosd d

(4 sin )(5 3 4 cos ) (4 sin )(1 4sin )
ñ ñ

ñðýð ñ
ðûð ñ ð ð ð ñ ðûð ñ ðûð ñò ò

1
2

= 2 2
dt ,

(4 t )(1 4 t )ðûð ðûðò  where sin ñ = t 1

= 
2 2

1 43
15 15dt dt

4 t 1 4t
ðûð

ðûð ðûðò ò 1

= 31 311 t 43 tan tan (2 t) c
30 2 30

ö öðûð ðûð÷ ÷
ø ø

1

= 31 311 sin 23 tan tan (2sin ) c
30 2 15

ñö öðûð ñ ðûð÷ ÷
ø ø

1
2
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17. I = 0 0
x tan x ( 3 x) tan xdx dx

sec x tan x sec x tan x
ð ð ðð ð ð

ðýð
ðûð ðûðò ò 1

þ 2I = 0 0
tan x dx tan x (secx tan x)dx

sec x tan x
ð ð

ð ðýðð ð ðýð ð
ðûðò ò

I = 2
0

(sec x tan x 3 sec x 1)dx
2

ðð
ð ð ð ð ð ðûðò 1

= 0[sec x 3 tan x x]
2

ðð
ð ð ð ð ðûð 1

= 
( 3 2)

2
ð ðð ð

1

OR

I = 
4

1
{| x 3 1| | x 3 2 | | x 3 4 |}dxð ð ðûð ð ð ðûð ð ðò

= 
4 2 4 4

1 1 2 1
(x 3 1)dx 3 (x 3 2)dx (x 3 2)dx 3 (x 3 4)dxð ð ð ð ð ð ðûð ð ð ð ð ðò ò ò ò 2

= 
4 2 4 42 2 2 2

1 1 2 1

(x 3 1) (x 3 2) (x 3 2) (x 3 4)3 3
2 2 2 2

ù ù ù ùð ð ð ð ð ð ð ð
ð ð ðûð ð ðú ú ú ú

ú ú ú úû û û û
1

= 
9 1 9 1 232 11 or
2 2 2 2 2
ðûð ðûð ðûð ðýð ð ð 1

18. Given differential equation can be written as

2 dy(1 x ) y
dx

ðûð ðûð  = 
31

31
2 2

dy 1 tan xtan x y
dx 1 x 1 x

ðþð ðûð ðýð
ðûð ðûð

1

Integrating factor = etan31x. 1

ü Solution is y ÷ðetan31x = 
3131 tan x

2
1tan x e dx

1 x
÷

ðûðò 1

þ y ÷ðetan31x = etan31x ÷ð(tan31x 3 1) + c 1

or y = (tan31 x 3 1) + c ÷ðe3tan31x
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19. AB
õõõò

 = Æ Æ Æ Æ Æ Æ Æ Æ Æ3i 3 2 j 3 6k, BC 2i 3 j k, CA 3 i 3j 5kð ð ð ðýð ð ð ðûð ð ðýð ðûð ðûð
õõõò õõõò

1

Since AB BC CAüð üð ü
õõõò õõõò õõõò

 are not parallel vectors, and AB BC CAðûð ðûð
õõõò õõõò õõõò

 = 0
ò

  ü A, B, C form a triangle 1

Also BC CA 0÷ ý
õõõò õõõò

  ü A, B, C form a right triangle 1

Area of ô = 1 1| AB BC | 210
2 2

ðô ðýð
õõõò õõõò

1

20. Given points, A, B, C, D are coplanar, if the

vectors AB, ACð
õõõò õõõò

 and AD
õõõò

 are coplanar, i.e.

AB
õõõò

 = Æ Æ Æ Æ Æ Æ Æ Æ32i 3 4 j 3 6k, AC 3 i 3 3j 3 8k, AD i ( 9) kð ð ð ð ðýð ð ð ð ð ðýð ðûð üðýð
õõõò õõõò 11

2
are coplanar

i.e.,
32 34 36
31 33 38
1 0 3 9ü

 = 0 1

32[33ü + 27] + 4[3ðü + 17] 3 6(3) = 0 1

þ ü = 2. 1
2

21. Writing 1 3 5 7
1 4 6 8
3 4 8 10
5 6 8 12
7 8 10 12

û
ô

ô
ô

ô

ü X : 4 6 8 10 12 1

P(X) :
2

12
2

12
4

12
2

12
2

12

                       =
1
6

1
6

2
6

1
6

1
6 1

xP(X) :
4
6

6
6

16
6

10
6

12
6

x2P(X) :
16
6

36
6

128
6

100
6

144
6
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óxP(x) = 
48 8 Mean 8
6
ðýð ð üð ðýð 1

Variance = 2 2 424 20x P(x) [ xP(x)] 64
6 3

ó ý ó ý ý ý 1

22. Let 1

2

E : Selecting a student with 100% attendance
E : Selecting a student who is not regular

ðü
ý
þ

1

A: selected student attains A grade.

P(E1) = 30
100

 and P(E2) = 70
100

1
2

P(A/E1) = 70
100

 and P(A/E2) = 10
100

1
2

P(E1/A) = 1 1

1 1 2 2

P(E ) P(A/ E )
P(E ) P(A/ E ) P(E ) P(A/ E )

÷
÷ ðûð

= 

30 70
100 100

30 70 70 10
100 100 100 100

ðôð

ðôð ðûð ðôð

= 
3
4 1

Regularity is required everywhere or any relevant value 1

23. Z = x + 2y s.t x + 2y ó 100, 2x 3 y ó 0, 2x + y ó 200, x, y ó 0

For correct graph of three lines 11
2

For correct shading 11
2

Z(A) = 0 + 400 = 400

Z(B) = 50 + 200 = 250

Z(C) = 20 + 80 = 100

Z(D) = 0 + 100 = 100

ü Max (= 400) at x = 0, y = 200 1

0 50 100 150 200

50

100

150

200

2x + y = 200

x + 2y = 100

X

Y

D

B(50, 100)

C
(20,40)

A 2x 3 y = 0
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SECTION D

24. Getting 
4 4 4 1 1 1 8 0 0
7 1 3 1 2 2 0 8 0
5 3 1 2 1 3 0 0 8

ý ýù ù ù ù ù ù
ú ú ú ú ú úý ý ý ýú ú ú ú ú ú
ú ú ú ú ú úý ýû û û û û û

                 ...(i) 1
1
2

Given equations can be written as 
1 1 1 x 4
1 2 2 y 9
2 1 3 z 1

ýö ö ö ö ö ö
÷ ÷ ÷ ÷ ÷ ÷ý ý ý÷ ÷ ÷ ÷ ÷ ÷
÷ ÷ ÷ ÷ ÷ ÷
ø ø ø ø ø ø

1

þ AX = B

From (i) A31 = 
4 4 4

1 7 1 3
8

5 3 1

ýö ö
÷ ÷ý÷ ÷
÷ ÷ý ýø ø

1

ü X = A31B = 
4 4 4 4

1 7 1 3 9
8

5 3 1 1

ýö ö ö ö
÷ ÷ ÷ ÷ý÷ ÷ ÷ ÷
÷ ÷ ÷ ÷ý ýø ø ø ø

1

= 
24 3

1 16 2
8

8 1

ö ö ö ö
÷ ÷ ÷ ÷ý ý ý÷ ÷ ÷ ÷
÷ ÷ ÷ ÷ý ýø ø ø ø

1

þ x = 3, y = 32, z = 31
1
2

25. Let 1 2
4x , x R 3 3
3

ü üð þ ð ðý ý
þ þ

 and f(x1) = f(x2)
1
2

þ 1

1

4x 3
3x 4

ðûð
ðûð

 = 2
1 2 1 2

2

4x 3 (4x 3)(3x 4) (3x 4)(4x 3)
3x 4

ðûð
ðþ ð ðûð ûð ýð ðûð ðû

ðûð

þ 12x1x2+ 16x1 +9x2 + 12 = 121x2 + 16x2 + 9x1 + 12

þ 16(x1 3 x2) 3 9(x1 3 x2) = 0 þ x1 3 x2 = 0 þ x1 = x2

Hence f is a 131 function 2

Let y = 4x 3 ,
3x 4
ðûð
ðûð

 for yþ 4R 3
3

ü üð ý ý
þ þ

3xy + 4y = 4x + 3 þð4x 3 3xy = 4y 3 3

þ x = 4y 3 3
4 3 3y
ð

ð
üð ú

4 4y R 3 , x R
3 3

ü ü ü üð þ ð ð ð þ ý ýý ý ý ý
þ þ þ þ
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Hence f is ONTO and so bijective 2

and f 31(y) = 
4y 3 3 4; y R 3
4 3 3y 3
ð ü üð þ ð ðý ýð þ þ

1

f 
31(0) = 

33
4

1
2

and f31(x) = 2 þ 4x 3 3
4 3 3x
ð ð

ð ð
 = 2

þ 4x 3 3 = 8 3 6x

þ 10x = 11 þðx = 
11
10

1
2

OR

(a, b) * (c, d) = (ac, b + ad); (a, b), (c, d) þA

(c, d) * (a, b) = (ca, d + bc)

Since b + ad ù d + bc þ * is NOT comutative 11
2

for associativity, we have,

[(a,b) * (c, d)] * (e, f) = (ac, b + ad) * (e, f) = (ace, b + ad + acf)

(a, b) * [(c, d) * (e, f)] = (a, b) * (ce, d + cf) = (ace, b + ad + acf) 11
2

þ * is associative

(i) Let (e, f) be the identity element in A

Then (a, b) * (e, f) = (a, b) = (e, f) * (a, b)

þ (ae, b + af) = (a, b) = (ae, f + be)

þ e = 1, f = 0 þ (1, 0) is the identity element 11
2

(ii) Let (c, d) be the inverse element for (a, b)

þ (a, b) * (c, d) = (1, 0) = (c, d) * (a, b)

þ (ac, b + ad) = (1, 0) = (ac, d + bc)

þ ac = 1 þ c = 1
a

 and b + ad = 0 þ d = b3
a

and d + bc = 0 þ d = 3bc = 
13b
a

ö ö
÷ ÷
ø ø

þ 1 b3
a a

ö öüð ð÷ ÷
ø ø

, a ù 0 is the inverse of (a, b)þA
11
2
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26. Let the sides of cuboid be x, x, y

þ x2y = k and S = 2(x2 + xy + xy) = 2(x2 + 2xy)
1 1
2
û

ü S = 2 2
2

k 2k2 x 2x 2 x
xx

ù ù ù ùðûð ðýð ðûðú ú ú úû û û û
1

ds
dx  = 2

2k2 2x
x

ù ùðýðú úû û
1

ü
ds
dx  = 0 þ x3 = k = x2y þ x = y 1

2

2
d s
dx

 = 3
4k2 2 0
x

ù ùðûð ðþðú úû û
 ü x = y will given minimum surface area 1

and x = y, means sides are equal

ü Cube will have minimum surface area
1
2

27. Figure 1

      

5Equation of AB : y x 3 9
2

Equation of BC : y 12 3 x
3Equation of AC : y x 3 2
4

üð ð ð ðýð ð ð ÿ
ÿ

ð ð ð ðýð ð ð ý
ÿ
ÿð ð ð ðýð ð
þ

11
2

ü Area (A) = 
6 8 8

4 6 4
5 3x 3 9 dx (12 3 x)dx 3 x 3 2 dx
2 4

ö ö ö öð ð ðûð ð ð ð ð ð÷ ÷ ÷ ÷
ø ø ø øò ò ò 1

= 
86 82

2 2

4 46

5 x 3x 3 9x 12x 3 3 x 3 2x
4 2 8

ù ùù ù ù ùð ð ðûð ð ð ð ð ð ðú úú ú ú úû û û ûú úû û

11
2

= 7 + 10 3 10 = 7 sq.units 1

2 4 6 8

B(6, 6)

C(8, 4)

A(4, 1)2

4

6

0



OR

Figure 1

4y = 3x2 and 3x 32y + 12 = 0 þ 3x 124
2
ðûðö ö

÷ ÷
ø ø

 = 3x2

þ 3x2 3 6x 3 24 = 0 or x2 32x 3 8 = 0 þ (x 34) (x + 2) = 0

þ x-coordinates of points of intersection are x = 32, x = 4 1

ü Area (A) = 
4 2
32

1 3(3x 12) 3 x dx
2 4
ù ùðûð ð ðú úû ûò

11
2

= 
42 3

32

1 (3x 12) 3 x3
2 6 4 3
ù ùðûð

ð ðú ú
ú úû û

11
2

= 45 3 18 = 27 sq.units 1

28.
dy
dx  = 

2y1x 2y x
yx 3 y 1 3
x

ðûððûð
ðýð

ð ð ð ð

1
2

y
x  = dy dv dv 1 2vv v x v x

dx dx dx 1 3 v
ðûð

ð þ ðýð ðûð ð üð ðûð ðýð
ð ð

1
2

þ
dvx
dx  = 

2

2
1 2v 3 v v v 31 dx3 dv 3

v 31 xv v 1
ðûð ð ðû ð ð

ð þð ð ýð ð
ðûð ðûò 1

þ 2
2v 1 3 3 dv
v v 1
ðûð ð

ðûð ðûðò  = 2 22

2 2v 1 1 23 dx dv 3 3 dv 3 dx
x xv v 1 1 3v

2 2

ðûð
ð þ ð ð ð ðýð

ðûð ðûð ö öö öðûð ðûð÷ ÷÷ ÷
ø ø ø ø

ò ò ò ò 1+1

þ 2 312 2v 1log | v v 1| 3 3 tan
3 3

ðûðö ö
ðûð ðû ð ð ÷ ÷ ÷

ø ø
 = 3log |x|2 + c 1

þ 2 2 31 2y xlog | y xy x | 3 2 3 tan
3x
ðûðö ö

ðûð ðûð ð ð ÷ ÷
ø ø

 = c
1
2

x = 1, y = 0 þ c =
332 3 3

6 3
ð
÷ ðýð ð

1
2

ü 2 2 31 2y x 3log | y xy x | 3 2 3 tan
33x

ðûðö öðûð ðûð ð ðûð ð÷ ÷
ø ø

 = 0

65/1

(12) 65/1

32 4

4y = 3x2

3x 3 2y + 12 = 0

0



29. Equation of line through (3, 3 4, 3 5) and (2, 33, 1) is

x 3 3
31
ð ð

 = 
y 4 z 5

1 6
ðûð ðûð

ðýð ...(i) 1

Eqn. of plane through the three given points is

x 31 y 3 2 z 3 3
3 0 36
31 2 0

ð ð ð ð ð ð

 = 0 þ (x 31)(12) 3 (y 3 2) (36) + (z 3 3) (6) = 0

or 2x + y + z 3 7 = 0 ...(ii) 2

Any point on line (i) is (3ü + 3, ü 3 4, 6ü 3 5) 1

If this point lies on plane, then 2(3ü + 3) + (ü 3 4) + (6ü 3 5) 37 = 1

þ ü = 2 1

Required point is (1, 32, 7) 1

OR

Equation of plane cutting intercepts (say, a, b, c) on the axes is

x y z
a b c
ðûð ðûð  = 1, with A(a, 0, 0), B(0, b, 0) and C(0, 0, c) 1

distance of this plane from orgin is 3p = 
2 2 2

| 31|

1 1 1
a b c

ö ö ö ö ö öðûð ðûð÷ ÷ ÷ ÷ ÷ ÷
ø ø ø ø ø ø

11
2

þ 2 2 2
1 1 1
a b c
ðûð ðûð  = 2

1
9p

...(i) 1

Centroid of ôABC is 
a b c, ,
3 3 3

ö öð ð÷ ÷
ø ø

 = (x, y, z) 1

þ a = 3x, b = 3y, c = 3z, we get from (i) 1
2

2 2 2
1 1 1

9x 9y 9z
ðûð ðûð  = 2 2 2 2 2

1 1 1 1 1or
9p x y z p

ð ð ðûð ðûð ð ý ð 1
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