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SECTION A

1. 

 « tan–1 cos
cos x

x
1
1

+
−c m

  = tan–1 tan x
2

2b l  

 = tan–1 | |tan x2c m  

 = tan–1 tan x2c m

  e o 0 < x < π ⇒ 0 < x
2  < 2

π  \ tan x
2  > 0e o

  = x
2  , ,x

2 0 2 2 2a d f
π π π−c b bl lm

2. 

 « L.H.S. = cos–1
5
4  + cos–1

13
12

  cos–1
5
4  = α  ,   cos–1

13
12  = β

	 \ cos α = 5
4    ,   cos β = 13

12

   

3

4
α

5
5

12
β

13

	 \ sin α = 5
3      ,     sin β = 13

5

 Here, cos (α + β) = cos α cos β – sin α sin β

	 	 	 = 5
4

13
12

#b l  – 5
3

13
5

#c m

   = 65
48  – 65

15

  cos (α + β) = 65
33

 \      α + β = cos–1
65
33c m

 \ cos–1 
5
4  + cos–1 13

12  = cos–1
65
33

3. 

 « y = 5cosx – 3sinx Lkwt

 Take differentiation by x both sides,

  dx
dy

 = – 5sinx – 3cosx

 Now, take differentiation by x both sides,

  \ 
dx
d y

2

2

 = – 5cosx + 3sinx

  \ 
dx
d y

2

2

 = – (5cosx – 3sinx)

  \ 
dx
d y

2

2

 = – y

 \ 
dx
d y

2

2

 + y = 0
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4. 

 « I = e
x
x
1
3x
3−

−
^
^

h
h#  dx = e

x
x

1
1 2x

3−
− −f ] ]
g
g p#  dx

   = e x x1
1

1
2x

2 3−
−

−
d ] ]g g n#  dx

   = e
x dx

d
x1

1
1
1x

2 2−
+

−e ] d ]g g no#  dx

 I = 
x
e
1

x

2−^ h   +  c

5. 

 «
x y
4 9
2 2

+  = 1

 a2 = 4, a = 2
 b2 = 9, b = 3
 b > a

X' X

Y'

x  =  0

(–2,  0)

(0,  –3)

(0,  0)

(0,
 3)

x  =  2

(2,  0)

Y

dx

 « Required Area :
 A = 4 × Area bounded 
	 on	 the	first	 quadrant

  \ A = 4| I |

  I = y
0

2

#  dx

  I = x dx2
3 4 2

0

2

−#

  I = 2
3  x dx4 2

0

2

−#

   = 2
3  x dx22 2

0

2

−#

  I = 2
3  sinx x x

2 4 2
4

2
2 1

0

2
− + − c m; E

  I = 2
3  sin2

2 0 2 1 01+ −−b ] ] ]g gl g; E

 # ex (  f (x) + f  '(x)) dx

= ex f (x) + c

J

L

KKKKKKKK

N

P

OOOOOOOO

J

L

KKKKKKKK

N

P

OOOOOOOO

Now, x
y

4 9
2 2

+  = 1

\ y2 = 9 x1 4
2

−< F

	 	 = 4
9  (4 – x2)

\ y  = 2
3 x4 2−

  I = 2
3  · 2 · 2

π 

  I = 2
3π 

 Now, A = 4| I | 

    = 4 2
3π 

	 \ A = 6π sq. units

6. 

 « As shown in the Fig, the line y = 3x + 2, 

 meets X-axis at ,3
2 0−c m  and its graph

 lies below X-axis for x ∈ ,1 3
2− −c m  and above

 X-axis for x ∈ ,3
2 1−c m

Y

x = 1

x = –1 O E
C

B

D

X' X

Y'

,A 03
2−` j

y = 3x + 2

 The required area 

 = Area of the region ACBA 

+ Area of the region ADEA

 = ( ) ( )x dx x dx3 2 3 2
1

13
2

3
2

+

−
+ +

− −

# #

 = x x x x
2
3 2 2

3 22

1

2
1

3
2

3
2+ + +

−

−

−b bl l

 = 2
3
9
4 2 3

2
2
3 1 2 1– – –+ +c b b b ] ]l lm g gl  

 + 2
3 1 2 1+b ] ]g gl  – 2

3
9
4 2 3

2–+c b bl lm

 = 3
2

3
4

2
3 2– – +  + 2

3  + 2 – 3
2  + 3

4

 = 6
1

6
25– +

 = 6
1  + 6

25

 = 3
13  sq. units



7.   

 «   cos dx
dyd n  = a,  where, a ∈ [–1, 1]

 \ dx
dy

 = cos–1(a)

 \ dy = cos–1(a) dx
 → Integrate both the sides,

 \  # 1 dy = cos–1(a) # 1 dx

 \ y = cos–1(a) · x + c ... (1)
 y = 2 when x = 0
 \ 2 = cos–1(a) · 0 + c
 \ c = 2
 Put the value of c in equation (1),
 \        y = cos–1(a) · x + 2

 \ cos–1(a) = x
y 2−

 \ a = cos x
y 2−c m ;

  which is required particular solution of given differential 
equation.

8. 

 «  Position vector of A a  = it  + 2 jt  + 7 kt

 Position vector of B b  = 2 it  + 6 jt  + 3 kt

 Position vector of C c  = 3 it  + 10 jt  – kt

  AB  = b  – a
   = it  + 4 jt  – 4 kt

  BC  = c  – b
   = it  + 4 jt  – 4 kt

 Now, AB  = λBC
 \ ( it  + 4 jt  – 4 kt ) = λ it  + 4λ jt  – 4λ kt

 \ 1 = λ, 4 = 4λ, – 4 = – 4λ
 \ λ = 1, λ = 1, λ = 1
 \ Here, value of λ	 is equal.
 \ Therefore, A, B and C are collinear.

9. 

 « L : x
p

y z
3
1

2
7 14

2
3− =

−
= −

 \ x p
y z

3
1

7
2
2

2
3

−
− =

−
= −

 L : r  = ( it  + 2 jt  + 3 kt ) + λ(–3 it  + 
p
7
2

jt  + 2 kt )

 \ b1  = –3 it  + 
p
7
2

jt  + 2 kt

 Now, p
x y z

3
7 7

1
5

5
6− =

−
= −

 \ p
x y z

7
3
1

1
5

5
6

−

− =
−

= −
−

 M : r  = ( it  + 5 jt  + 6 kt ) + µ
p
i j k7

3
5

−
+ −t t td n

 \ b2  = 
p

j k7
3

5
−

+ −t t

 → L and M are perpendicular to each other;

  b1  · b2  = 0

 \ ·i
p
j k

p
i j k3 7

2
2 7

3
5− + + − + −t t t t t tc cm m  = 0

 \ 
p p
7
9

7
2

10+ −  = 0

 \ 
p
7
11

 = 10

 \ p = 11
70

10. 

 « Suppose, A(1, –1, 2), B(3, 4, –2),

   C(0, 3, 2), D(3, 5, 6) are given points.

  b1  = AB

   = Position vector of B

 – Position vector of A

   = 2 it  + 5 jt  – 4 kt

  b2  = CD

   = Position vector of D

 – Position vector of C

   = 3 it  + 2 jt  + 4 kt

  b1  · b2  = (2 it  + 5 jt  – 4 kt ) · (3 it  + 2 jt  + 4 kt )

   = 6 + 10 – 16

   = 0

 \ b1  and b2  are perpendicular to each other.

 \ Therefore, given lines are perpendicular to 

each  other.

11. 

 « P(B) = 0.5

  P(A ∩ B) = 0.32



  \ P(A | B) = P B
P A B+]
] g
g

   = .
.
0 5
0 32

   = 100
32

5
10

#

   = 100
64  

   = 0.64

12. 

 «  Event E1 : Person is men
  Event E2 : Person is women

  P(E1) = 2
1

 P(E2) = 2
1

  Event A : Prob. that person is male given that
 person has grey hair 

  \ P(E1 | A) = 
|

P A
P E P A E·1 1_

]
_i
g

i

  \ P(A) = P(E1) · P(A | E1) + P(E2) · P(A | E2)

   P(A | E1) = Men have grey hair

    = 100
5

    = 20
1

   P(A | E2) = Women have grey hair

    = .
100
0 25

    = 400
1

  \     P(A) = 2
1  × 100

5  + 2
1  × .

100
0 25

    = .
200

5 0 25+

    = .
200
5 25

	 \ P(E1 | A) = 100
5

.
200
5 25

2
1
#

   = .5 25
5

   = 525
5 100#

   = 21
20

SECTION B

13. 

 « Here f : N →	N,  f (n) = n
2
1+ , if n is odd

n
2 ,   if n is even{

 Take, n1 = 3, n2 = 4,

 f (n1) = 2
3 1+  and f (n2) = f (4)

   = 2  = 2
4  = 2

 Here, n1 ≠ n2 but f (n1) = f (n2)

	 \ f is not one-one function.

 Domain N = {1, 2, 3, 4, 5, 6,......}

 f (n) = n
2
1+   if n is odd

n
2    if n is even.{

 f (1) = 2
1 1+  = 1

 f (2) = 2
2  = 1

 f (3) = 2
3 1+  = 2

 f (4) = 2
4  = 2

 f (5) = 2
5 1+  = 3

 f (6) = 2
6  = 3 .....

	 \ Rf = {1, 2, 3, 4 ....} = N (co-domain)

	 \	 f is onto function.

14. 

 « Here, A and B are both symmetric matrices,

 \ A’ = A íkÚkk B’ = B ... (1)

 Now, X = AB – BA ÷uíkkt

   X’	 = (AB – BA)’

   	 = (AB)’ – (BA)’

   	 = B’A’ – (A’B’)

   	 = BA – AB ( From equation (1))

   	 = – (AB – BA)

    = – X

 \ X is skew symmetric matrix,

 \ AB – BA is skew symmetric matrix.



15. 

 « |A| = cos
sin

sin
cos

1
0
0

0 0
α
α

α
α−

    = 1[– cos2α – sin2α] – 0 + 0
    = – 1 [cos2α + sin2α]
    = – 1 ≠ 0
 \ A–1 exists.

 Co-factor of element 1 A11 = (–1)2 
cos
sin

sin
cos

α
α

α
α−

   = 1(– cos2α – sin2α)
   = – 1

 Co-factor of element 0 A12 = (–1)3 
sin
cos

0
0

α
α−

   = (–1) (0 – 0)
   = 0

 Co-factor of element 0 A13 = (–1)4 
cos
sin

0
0

α
α

   = 1(0 – 0)
   = 0

 Co-factor of element 0 A21 = (–1)3 sin cos
0 0

α α−
   = (–1) (0 – 0)
   = 0

 Co-factor of element cos α A22 = (–1)4 cos
1
0

0
α −

   = 1(– cos α – 0)
   = – cos α

 Co-factor of element sin α A23 = (–1)5 sin
1
0

0
α 

   = (–1)(sin α	– 0)
   = – sin α

 Co-factor of element 0 A31 = (–1)4 cos sin
0 0
α α

   = 1(0 – 0)
   = 0

 Co-factor of element sin α A32 = (–1)5 sin
1
0

0
α 

   = (–1)(sin α – 0)
   = – sin α

 Co-factor of element – cos		α A33 = (–1)6 cos
1
0

0
α 

   = 1(cos α – 0)
   = cos α

 Here, adj  A = cos
sin

sin
cos

1
0
0

0 0
α
α

α
α

−
−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

 Now, A–1  = | |A
1  adj A

    = ( ) cos
sin

sin
cos

1
1

1
0
0

0 0
α
α

α
α

−

−
−
−

−

R

T

SSSSSSSS

V

X

WWWWWWWW

  A–1  = cos
sin

sin
cos

1
0
0

0 0
α
α

α
α−

R

T

SSSSSSSS

V

X

WWWWWWWW

16. 

 « y = sin–1x so, dx
dy

x1
1

2
=

−

 \ .x dx
dy

1 2−  = 1

 \ .
dx
d x dx

dy
1 2−d n  = 0

 \ . .x
dx
d y

dx
dy

dx
d

x1 12
2

2
2− + −_ i  = 0

 \ . .x
dx
d y

dx
dy

x
x1

2 1
22

2

2

2
− −

−
 = 0

 \ (1 – x2)
dx
d y

x dx
dy

2

2

−  = 0

 Second Method :

 y = sin–1x is given,

 dx
dy

x1
1

2
=

−
 i.e. (1 – x2) y1

2 = 1

 So, (1 – x2) . 2y1y2 + y1
2(0 – 2x) = 0

 \	 (1 – x2)y2 – xy1 = 0

17. 

 «   f (x) = x3 + 
x
1
3 , x ≠ 0

 \ f  ‘(x) = 3x2 – 
x
3
4

    = 
x

x3 3
4

6 −

    = 
x

x3 1
4

6 −^ h

 → For finding intervals,

 	 	 f  ‘(x) = 0

   
x

x3 1
4

6 −^ h
 = 0

 \  x6 – 1 = 0
 \  x = ± 1



–∞ ∞–1 1

	 → ∀ x ∈ (–∞, –1) ⇒ x < – 1

    ⇒ x6 > 1

    ⇒ x6 – 1 > 0

    ⇒ 3(x6 – 1) > 0 , x4 > 0

    ⇒ 
x

x3 1
4

6 −^ h
 > 0

    ⇒ f  ‘(x) > 0
 \ f is strictly increasing function in the interval 

of  (– ∞, –1)

	 → ∀ x ∈ (–1, 1) – {0} ⇒ –1 < x < 1
    ⇒ 0 < x6 < 1
    ⇒ x6 – 1 < 0
    ⇒ 3(x6 – 1) < 0,  x4 > 0

    ⇒ 
x

x3 1
4

6 −^ h
 < 0

    ⇒ f  ‘(x) < 0
 \ f is strictly decreasing function in the interval  

of (–1, 1) – {0}.

	 → ∀ x ∈ (1, ∞) ⇒ x > 1
    ⇒ x6 > 1
    ⇒ x6 – 1 > 0
    ⇒ 3(x6 – 1) > 0 , x4 > 0

    ⇒ 
x

x3 1
4

6 −^ h
 > 0

    ⇒ f  ‘(x) > 0
 \ f is strictly increasing function in the interval of   

(1, ∞).

18. 

 « Position vector of P

   p  = it  + 2 jt  – kt

 Position vector of Q

   q  = – it  + jt  + kt

(i) Point R divides line segment joining the points 
P and Q with ratio of 2 : 1 internally,

 Position vector of point R = 
q p

1λ
λ

+
+

, 

 Here, λ = 2 ( internally)

    = 
i j k i j k

2 1
2 2

+
− + + + + −t t t t t t_ i

    = 
i j k i j k

3
2 2 2 2− + + + + −t t t t t t

  Position vector of point R = i j k3
1

3
4

3
1− + +t t t

(ii) Point R divides line segment joining the points 
P and Q with the ratio of 2 : 1 externally,

 Position vector of point R = 
q p

1λ
λ
− +

− +

 Here, λ = 2 ( Externally)

  = 
i j k i j k

2 1
2 2

− +
− − + + + + −t t t t t t_ i

  = 
i j k i j k

1
2 2 2 2

−
− − + + −t t t t t t

 Position vector of point R = –3 it  + 3 kt

19. 

 « L : r  = ( it  + 2 jt  + kt ) + λ( it  – jt  + kt );
 M : r  = 2 it  – jt  – kt  + µ(2 it  + jt  + 2 kt )
 \ a1  = it  + 2 jt  + kt

 \ b1  = it  – jt  + kt , and

  a2  = 2 it  – jt  – kt ;

  b2  = 2 it  + jt  + 2 kt

 Now, b1 × b2  = 
i j k
1
2

1
1
1
2

−
t t t

  = –3 it  + 0 jt  + 3 kt

  ≠ 0
 \ Lines are intersecting lines or skew lines.

 a2 – a1  = (2 it  – jt  – kt ) – ( it  + 2 jt  + kt )

   = it  – 3 jt  – 2 kt

 Now, ( a2 – a1 ) · ( b1 × b2 )

  = ( it  – 3 jt  – 2 kt ) · (–3 it  + 0 jt  + 3 kt )

  = –3 + 0 – 6

  = –9

  ≠	 0
 \ Lines are skew line.

  Shortest distance between two lines,

   = 
·

b b

a a b b

1 2

2 1 1 2

#

#−_ _i i

   = 
9 0 9
9

+ +
−

   = 
18
9

   = 
3 2
9

   = 
2
3  unit



20. 
 « First of all, let us graph the feasible region of the 

system of inequalities (2) to (5). The feasible region 
(shaded) is shown in the Fig 12.5. Observe that the 
feasible region is unbounded.

1

2 3 4 7 8 9 10

2

6
7
8
9

10

X' X

Y

Y'

–5x + 2y = –30

2x –3y = 12

2x
–y

=
–5

3x + y = 3

O

(1,7)

(8,5)

(9,2)

(6,0)

(0,5)

B(0,3)

A(1,0)

 We now evaluate Z at the corner points.

Corner Point Z = –50x + 20y

(0, 5) 100

(0, 3) 60

(1, 0) –50

(6, 0) –300 → Minimum

From this table, we find that  –300 is the smallest 
value of Z at the corner point (6, 0). Can we say that 
minimum value of Z is – 300 ? 
Note that if the region would have been bounded, 
this smallest value of Z is the minimum value of Z 
(Theorem 2). But here we see that the feasible region 
is unbounded. Therefore, – 300 may or may not be the 
minimum value of Z. 
To decide this issue, we graph the inequality 
– 50x + 20y < – 300 (see Step 3(ii) of corner Point 
Method.) i.e., – 5x + 2y < – 30 and check whether the 
resulting open half plane has points in common with 
feasible region or not. If it has common points, then 
–300 will not be the minimum value of Z. 
Otherwise, –300 will be the minimum value of Z. As 
shown in the Fig., it has common points. Therefore, 
Z = –50x + 20y has no minimum value subject to the 
given constraints. 
In the above example, can you say whether 
z = –50x + 20y has the maximum value 100 at 
(0, 5) ? For this, check whether the graph of 
– 50x + 20y > 100 has points in common with the 
feasible region. (Why?)

21. 

 « Event E1 : coin is two hadded coin
 Event E2 : coin is biased
 Event E3 : coin is unbiased

 P(E1) = 3
1 , 

 P(E2) = 3
1 , 

 P(E3) = 3
1

 Event A : it shows head
 P(A | E1) = 1, 

 P(A | E2) = 100
75 ,

 P(A | E3) = 2
1

 The probability that it was the two headed coin,

 \ P(E1 | A) = 
|

P A
P E P A E·1 1_

]
_i
g

i

 	 	 	 	 	P(A) = P(E1) · P(A | E1) + P(E2) · P(A | E2)

+ P(E3) · P (A | E3)

   = 3
1  × 1 + 3

1  × 100
75  + 3

1  × 2
1

   = 3
1  + 4

1  + 6
1

   = 12
4 3 2+ +

   = 12
9

   = 4
3

 \ P(E1 | A) = 

4
3

3
1 1#

   = 9
4

SECTION C

22. 

 « I is identity matrix of order 2,

 \ I = 
1
0
0
1

= G

 Now, I + A = 
1
0
0
1

= G  + 
tan

tan0
02

2−
α

α

> H

   I + A = 
tan

tan1
12

2−
α

α

> H  ......... (1)



 Now, (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G

   = 
tan

tan cos
sin

sin
cos

1
0
0
1

0
02

2 α
α

α
α

−
− −

α

α

= > =G H G* 4

   = 
tan

tan cos
sin

sin
cos

1
12

2 α
α

α
α−

−
α

α

> =H G

   = 
. .cos sin tan

cos tan sin
sin cos tan
sin tan cos

2

2

2

2

α α

α α

α α

α α

+

− +

− +

+

α

α

α

α> H

 Now, cos	α + sin	α tan 2
α 

   = cos	α + 2 sin 2
α  cos 2

α  . 
cos
sin

2

2
α

α

e  sin 2θ = 2 sin θ cos θ

and tan θ = cos
sin

θ
θ e

   = cos	α + 2sin2
2
α 

   = cos	α + 1 – cos	α
   = 1

 – sin	α + cos	α . tan 2
α 

   = – 2sin 2
α  cos 2

α  + cosα . 
cos
sin

2

2
α

α

   = sin 2
α  cos

cos
cos2 2

2

α α− + α = G

   = cos cos
cos
sin

2
2

2 2
2 α − +α

α
α8 B

   = tan cos cos2 2 12
2
2

2
2− + −α α α8 B

   = tan 2− α 

 \ (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G  = 
tan

tan1
12

2−
α

α

> H  ...(2)

 From equation (1) and (2),

 I + A = (I – A) 
cos
sin

sin
cos

α
α

α
α

−= G

23. 

 A–1 = 
13
14

13
11

13
5

13
11

13
4

13
3

13
5

13
3

13
1

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 |A–1| = 13
14

169
4

169
9

13
11

169
11

169
15

13
5
169
33

169
20− − − + − − + − +c c cm m m

  = 13
14

169
13

13
11

169
2

13
5
169
13− − + − + −c c cm m m

  = 169
14

169
22

169
5− −

  = 169
13−

  = 13
1−  ≠ 0

 \	 (A–1)–1 is exists.

  (A–1)–1 = 
| |A
1
1−  adj (A–1)

   = –13
13
1

13
2

13
1

13
2

13
3

13
1

13
1

13
1

13
5

−

−

−

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 ( from equation (2))

  (A–1)–1 = 
1
2
1

2
3
1

1
1
5

−
−R

T

SSSSSSSS

V

X

WWWWWWWW

 \ (A–1)–1 = A

24. 

 « x = 
cos t
sin t
2

3

 Now, take differentiation by t both sides,

 \	 dt
dx  = 

( )

( ) ( )

cos t

cos t dt
d sin t sin t dt

d cos t

2

2 2
2

3 3−
 

   = 

. . . ( 2 )

cos t

cos t sin t cost sin t
cos t

sin t

2

2 3
2 2
1 22 3− −

 \	 dt
dx  = 

. . .

cos t

cos t sin t cost sin t sin t

2

3 22 2 3

2
3
+

] g
 ... (1)

 Now, y = 
cos t
cos t

2

3
 Lke

 Differentiate by t both sides,

  	 dt
dy

 = 
cos t

cos t dt
d cos t cos t dt

d cos t

2

2 2
2

3 3−^
^
h
h  

    = 
. . .( ) ( 2 )cos sin cos

cos t

cos t t t t
cos t

sin t

2

2 3
2 2
1 22 3− − −

 \ dt
dy

 = 
. . .

cos t

cos t cos t sint cos t sin t

2

2 3 22 3

2
3

− +

] g
 ... (2)

 \ dx
dy

dt
dx
dt
dy

=

 \ dt
dx  = . . .

. . .

cos

cos

cos t

sin t cost t sin t sin t
cos t

cos t sint t cos t sin t

2

3 2 2
2

3 2 2

2 3

2 3

2
3

2
3

+

− +

]

]

g

g

 

    = . . .
. . .

sin t cost cos t sin t sin t
cos t sint cos t cos t sin t

3 2 2
3 2 2

2 3

2 3

+
− +



   = . .

. .

[ 2 ]

[ ]

sin t cost cos t sint sin t
cos t sint cos t cost sin t

3 2
3 2 2

2

2

+

− +

   = .

.

[ ( ) ]

[ ( ) ]

sinsin t cost t sint sin t
cos t sint cos t cost sin t

3 1 2 2
3 2 1 2

2 2

2 2

− +

− − +

   = .

. .

[ ]

[ ]

cos
sin

sin t cost t sin t sint sin t
cos t sint cos t t cost sin t

3 6 2
6 3 2

2 2

2 2

− +

− + +

   = . .

. . .

[ ]

[ ]

sin t cost cost sin t sint sint cost
cos t sint cos t sint cost sin t cost

3 6 2
6 3 2

2 2

2 2

− +

− + +

   = 
.

[ ]

[ ]

sin t cost sin t sin t
cos t sint cos t cos t

3 6 2
6 3 2

2 2 2

2 2 2

− +

− + +

   = 
[ ]

[ ]

sint sin t
cost cos t

3 4
3 4

2

2

−

−
 = 

3
3
sint sin t
cost cos t

4
4

3

3

−
−

   = 3
3

sin t
cos t−

 \ dx
dy

cot t3= −

25. 
A

B M C

N P(a, b)θa

θ
2

π 
b

 « AC  is hypotenuse of right angle triangle ∆ABC.
 Point P(a, b) lies on the hypotenuse

 Here, PM BC=  and PN  ⊥	 AB

 Suppose, ∠APN = ∠PCM = θ

	 ∆ABC is right angle triangle θ	∈ ,0 2
π c m

 → In ∆APN,

   cos θ = AP
PN

AP
a=

	 	\   AP = cos
a

θ 
	 	\   AP = a sec θ

 → In ∆PMC,

   sin θ = PC
PM

PC
b=

	 	\   PC = sin
b

θ 
	 	\   PC = b cosec θ
 Now, AC = AP + PC
	 \  AC = a sec θ + b cosec θ	 .......... (1)
    f (θ) = a sec θ + b cosec θ

 \	 f  ‘(θ) = a sec θ · tan θ – b cosec θ	 · cot θ
 \	 f  ‘’(θ) = a (sec θ · sec2 θ + tan θ	· sec θ	· 

tan θ) 
– b(cosec θ (–cosec2θ) 

+ cot θ(–cosec θ cot θ))
 \	 f  ‘’(θ) = a (sec3 θ + sec θ	 · tan2 θ)

+ b(cosec3 θ + cosec θ cot2 θ)

 \	 f  ‘’(θ)  > 0  0 2< <a θ πb l
 → For minimum length of hypotenuse,
   f  ‘(θ) = 0
 \ a sec θ tan θ – b cosec θ cot θ = 0
 \   a sec θ tan θ    = b cosec θ cot θ

 \	 	 cos
a

θ  cos
sin

θ
θ  = sin sin

cosb
θ θ

θ

 \  
cos
a

3θ 
 = 

sin
b

3θ 

 \   
cos
sin

3

3

θ
θ  = a

b

 \   tan3θ = a
b

 \   tan θ = a
b 3

1

b l

  sec θ = 
a

a b

3
1

3
2

3
2

+

  cosec θ = 
b

a b

3
1

3
2

3
2

+

 Put this value in equation (1),

 \ AC = 
a

a a b

b

b a b

3
1

3
2

3
2 2
1

3
1

3
2

3
2 2
1

+
+

+a ak k

 \ AC = a b a b
1

3
2

3
2 2
1

3
2

3
2

+ +` `j j

 \ AC = a b3
2

3
2 2
3

+` j
 \ Minimum length of hypotenuse a b3

2
3
2 2
3

+` j .

26. 

 «

21

0–1

y = sin πx

2
3

X

a b3
2

3
2

+

a 3
1

b 3
1

θ



 → –1 < x < 0 ⇒ sin πx < 0, x < 0 
    ⇒ x sin πx > 0
    ⇒ | x sin πx | = x sin πx
 → 0 < x < 1 ⇒ sin πx > 0, x > 0
    ⇒ x sin πx > 0
    ⇒ | x sin πx | = x sin πx

 → 1 < x < 2
3  ⇒ sin πx < 0, x > 0

    ⇒ x sin πx < 0
    ⇒ | x sin πx | = – x sin πx

 Here, f (x) = |x sin (πx)| = 
,
,

x sin x
x sin x

x
x

1 1
1 2

3
# #

# #

π
π−

−*

 So, 
1

2
3

−

# | x sin (πx) | dx

    = 
1

1

−

#  x sin πx dx + 
1

2
3

# (– x sin dx) dx

    = 
1

1

−

#  x sin πx dx – 
1

2
3

# (x sin πx) dx

 = 
x cos x sin x x cos x sin x

2
1

1

2
1

2
3

π
π

π
π

π
π

π
π− + −

− +
−

= =G G
( ¾tzþ: Mktf÷Lk)

  = 2
1 1
2π π π− − −< F

 = 3 1
2π π

+

27. 

 « Method 1 :
 The given differential equation can be written as :

  sin cosxy x
y x x

y2−c cm m< F  dy

= cos sinxy x
y y x

y2+c cm m< F  dx

 \ dx
dy

 = 
xy sin x cos

xy cos y sin

x
y

x
y

x
y

x
y

2

2

−

+

`
` `

`j
j j

j
 Dividing numerator and denominator on RHS by x2,
 we get,

 \ dx
dy

 = 
sin cos

cos sin

x
y

x
y

x
y

x
y

x
y

x

y
x
y

2

2

−

+`
`
c

`
`j

j
m
j
j

 ... (1)

  Clearly, equation (1) is a homogeneous differential 

 equation of the form dx
dy

 = g x
yc m .

  → To solve it, we make the substitution 
   y = vx ... (2)

 \ dx
dy

 = v + x dx
dv

 \ v + x dx
dv  = v sin v cos v

v cos v v sin v2

−
+

 (using (1) and (2))

 \ x dx
dv  = v sin v cos v

v cos v2
−

 \ v cos v
v sin v cos v dv−b l  = x

dx2

   # v cos v
v sin v cos v dv−b l  = 2 # x

1 dx

 \ # tan v dv – # v
1 dv = 2 # x

1 dx

 \ log |sec v| – log |v| = 2 log |x| + log |c1|

 \ log 
sec
vx
v

2  = log | c1 |

 \ sec
vx
v

2  = ± c1

 → Replacing v by x
y

 in equation (3), we get,

 \ 
x

sec

x
y

x
y

2`
`
^j
j
h  = c  where, c = ± c1

 \ sec x
yc m  = cxy

 which is the general solution of the given differential 
equation.

 « Method 2 :

   
x

x dy y dx
2

−e o y sin x
y

 = x
y dx x dy+c m  cos x

y
 

 \ d x
yc m  sin x

y
 = xy

d xy^ h
 cos x

y

 \ d x
yc m  tan x

y
 = xy

d xy^ h

 \ log sec x
y

 = log | cxy |

 \ sec x
y

 = cxy


