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Test  #  01 Test Pattern : BOARD
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Mathematics

1. (c) We have, set of numbers {1, 2, 3, 4, 5}.
Sample space of choosing two numbers = 5C2

= 
5 4
1 2

´
´

 = 10

Favourable outcomes are 
2 3 4 5 4,  , , ,  5
1 1 1 1 2

æ ö =ç ÷
è ø

\ Required probability 
5 1

10 2
= =

2. (c) We 

2 3 2
have, x x x 3 0

4 9 1
+ =

Þ 2(x-9x)-3(x -4x) + 2(9x -4x) + 3 = 0
Þ -16x+ 9x + 10x+ 3= 0
Þ 3x + 3 = 0
Þ x = -1

3. (b) The inequality 2x + 3y > 6 represent half
plane that neither contains the origin’nor the
points of the line 2x + 3y = 6

4. (c) We know that
A (adj A) = |A|I Now, we have
A (adj A) = 10I

\ | A | = 10
Again, |adj A| = |A|n-1

\ | adj A | = |A|3-1 = | A |2 = (10)2 = 100

5. (b) Given a 3î 2j 5kˆ ˆ= + +
r

and ˆb 6î j 5k̂= - -
r

Now, a b 9ˆ ˆi j+ = +
rr

and a b 3i 3ˆ ĵ 1 k̂0- = - + +
rr

.: ( ) ( )a b a b 27 3 24+ × - = - + = -
r rr r

6. (d) We have,

x ay b,  z cy d= + = +

and ' 'x a y b= + , z =cý+ d’

         Þ 
x b y z d

a 1 c
- -

= =  and 
' '

'

x b y z d
a' 1 c
- -

= =

Since, these lines are perpendicular.
\ aa’ + 1 + cc’ = 0
[\ two lines are perpendicular, if a1 a2 + b1b2 +
c1c2 = 1]
Þ aa’ + cc’ = -1

7. (a) Let a xi yjˆ zkˆ ˆ= + +
r

ˆ ˆ( )ˆ ˆ( ) ˆ\ × = + + × =
ra i xi yj zk i x

 , ( )  ( )ˆˆ× = × =
r rSimilarly a j y and a k z

ˆ ˆ ˆ, (a i)i (a j) j (ˆ ˆ ˆ ˆ ˆ ˆa k)k xi yj zk a× + × + × = + + =
r r r rNow

8. (b) Let A(x1, y1, z1) = (2, - 4, 5)
and B(x2, y2, z2) = (0, 1, -1)
Then, DR’s of line AB is (0-2, 1 + 4, -1 -5)
i.e, (-2, 5, -6).

9. (d) | KA | = Kn|A|
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\ |3A| = 33|A| [\ n = 3]
= 27 × 8 = 216

10. (a) Let 
x 1 x 1

x

2 5I dx
10

+ --
= ò

x x2 1 5I 2 dx
10 5 10

æ öæ ö æ öÞ = -ç ÷ç ÷ ç ÷ç ÷è ø è øè ø
ò

x x1I (2(5) (2) )dx
5

- -Þ = -ò

x x1I 2 5 log5 2 log 2 C
5

- -Þ = - × + × +

( ) ( )x x1I log 2 2 2 log5 5 C
5

- -Þ = - +

11. (b) We have

2dy dy 2x 2y x y x
dx dx x

+ = Þ + =

       2
2 dx 2logx log x 2x Integrating factor e e e xò\ = = = =

12. (b) We have, y = cos-1x

1 2

1y
1 x
-

Þ =
-

 …(i)

2

2

2 2

1( 1 x ) 0 ( 1) ( 2x)
2 1 xy

(1 x )

- ´ - - -
-Þ =

-

2 2
2 2 12

xy (1 x ) y (1 x ) xy
1 x
-

Þ - = Þ - =
-

[using eq. (i)]
13. (d) An objective function has the same maxi-

mum value of two comer points the maximum
value occur line joining two points.
\ Infinite maximum value at line joining two
points.

14. (c) We have, f(x) = |x| - |x + 1|

1, x 1
f (x) 2x 1, 1 x 0

1, x 0

< -ì
ï= - - - £ <í
ï - ³î

Clearly, f(x) is continuous for all values of x.
Hence, no discontinuous point exist.

15. (b) We have, 1 + 
2dy

dx
æ ö
ç ÷
è ø

 = x

\ Degree = 2

16. (a) We have, 
2 2 3 1
2 3 4 2

=
x
x

\ 6 – 4 = 6x - 4x
\  2 = 2x
\ x = 1

17. (c) Given 
1
2

× =
r rr ra b a b

1| || | cos | || |
2

Þ =
r rr ra b a bq

1cos 60
2

Þ = Þ = oq q

       60 .\ o
rrAnglebetweena and b is

18. (a) Let ( )
π
8

2

0

I tan 2x dx= ò

( )( )
π
8

2

0

 I sec 2x 1 dxÞ = -ò

π
8

0

tan 2x I x
2

é ùÞ = -ê úë û
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        ( )
tan π

π 1 π 4 π4 I 0 0
2 8 2 8 8

æ ö
ç ÷ -

Þ = - - - = - =ç ÷
ç ÷
è ø

19. (d) Assertion sin-1x should not be confused with

(sin x) -1. In fact (sinx) -1 = 
1

sinx  and similarly for

other trigonometric functions.
The value of an inverse trigonometric function
which lies in the range of principle branch, is
called the principal value of that inverse
trigonometric function. Hence, we can say that
Assertion is false but Reason is true.

20. (c) Assertion In general, the matrix A of order

2 × 2 is given by A = 
11 12

21 22

é ù
ê ú
ë û

a a
a a .

Now, aij = i × j, i = 1, 2 and j = 1, 2
\ a11 = 1, a12 = 2, a21 = 2 and a22 = 4

Thus, matrix A is 
1 2
2 4

é ù
ê ú
ë û

If A is a 4 × 2 matrix, then A has 4 × 2 = 8
elements.
Hence, Assertion is true but Reason is false.

21. (i) For symmetry We observe that 6 is divisible
by 2 . This means that (2, 6) Î R but 2 is not

divisible by 6 i.e. (6,2) Î   R. So, R is not
symmetric. (1)
(ii) For transitivity Let (x, y) Î  R and (y, z) Î
R. then z is divisible by x. i.e., (x, z) Î R
e.g. 2 is divisible by 1,4 is divisible by 2.
So, 4 is divisible by 1. So, R is transitive. (1)

OR
We know that ranges of principle values of tan-1,

cos-1 and sin-1 are ,
2 2

-æ ö
ç ÷
è ø

p p
, [0, p] and

,
2 2

-é ù
ê úë û

p p
, respectively..

Let tan-1(1) = q1,

1tan θ 1Þ =

1 1
π π π πtan θ tan θ ,
4 4 2 2

-æ öÞ = Þ = Îç ÷
è ø

 (1/2)

Again, let 1
2 2

1 1 cos θ cosθ
2 2

- - -æ ö = Þ =ç ÷
è ø

2
π π 2πcosθ cos cos π cos
3 3 3

æ öÞ = - = - =ç ÷
è ø

[ ]2
2πθ 0, π
3

Þ = Î  (1/2)

1
3

1Again, let sin θ
2

- -æ ö =ç ÷
è ø

3 3
1 πsin θ sin θ sin

2 6
-

Þ = Þ = -

3
πsin θ sin

6
-æ öÞ = ç ÷

è ø

3
π π πθ ,

6 2 2
- -é ùÞ = Î ê úë û

(1/2)

( )1 1 11 1tan 1 cos sin
2 2

- - -- -æ ö æ ö\ + +ç ÷ ç ÷
è ø è ø

π 2π π 3π
4 3 6 4

= + - =  (1/2)

22. We have x = a cos q and y = bsinq

\ 
dx asinθ
dθ

= -  and 
dy bcosθ
dθ

=

\ 

dy
dy b cos θ bdθ cot θdxdx asin θ a

dθ

-
= = =

-
(1)
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Again, 
2

2
d y d dy
dx dx dx

æ ö= ç ÷
è ø

( )2d b b dθ cot θ cosec θ .
dx a a dx

- -æ ö= = -ç ÷
è ø

2b 1cosec θ
a ( asinθ)

= ´
-  

dθ 1 dxdx
dθ

é ù
ê ú

=ê ú
ê ú
ë û

Q

2
b

a
-

=  cosec3q (1)

23. Given, ( ) ( )a b a b 12+ × - =
r rr r

 and | a | 2 b=
rr

2 2 | a | | b | 12Þ - =
rr

( )2 2
 2 b b 12 given, a 2 bé ùÞ - = =ë û
r r rr

2 2 4 | b | | b | 12Þ - =
r r

 (1)

2 3 | b | 12Þ =
r

2 | | 4Þ =
r

b

 b 2Þ =
r

( )a 2 b 2 2 4= = =
rr

(1)

OR

Given, vectors are ˆ a 4i ˆ3j kˆ= + +
r  and

b 2î ˆ2kĵ= - +
r

Now, perpendicular vector to the given vector

is a b´
rr  

i j k
4 3 1

ˆ

1

ˆ ˆ

2 2
=

-

i(6 1) j(8 2) k( 4 6ˆ )ˆ ˆ= + - - + - -

ˆ ˆ7i 6j 0 ˆ1 k= - -  (1/2)

2 2 2| a b | 7 ( 6) ( 10)´ = + - + -
rr

49 36 100 185= + + = (1/2)

a b Required unit vector
| a b |

´
\ = ±

´

rr

rr

(7i 6 j 10ˆ ˆ k̂)
185

- -
= ± (1)

24. We have, f (x) = (x - 1) ex + 1
On differentiating w.r.t. x, we get
f’(x) = (x-1)ex + ex

f’(x) = xex (1)
For all x > 0 Þ f’(x)> 0 (1)
\ f(x) is an increasing function for all x > 0. (1)

25. Given, ˆ ˆa i j 3k̂= + +
r  and ˆˆ ˆ2= - +

r

b i j kl

3 ˆˆ ( 3)\ + = + +
rra b i kl

2 ˆˆ ˆ (3 )- = - + + -
rra b i j kl

According to the question,

( ) ( ) 0+ × - =
r rr ra b a b

ˆ ˆˆ ˆ(3 ( 3) ) ( 2 ( )ˆ 3 ) 0Þ + + × - + + - =i k i j kl l

[\ if two vectors ra  and rb  are orthogonal, then
ra  . rb  = 0]

Þ -3+ (3+ l)(3-l) = 0
Þ -3+ 9-l2 =0
Þ 6 = l2

Þ l = 6  (i)

26. Let 2
xI dx

x 3x 2
=

+ +ò

Again let ( )2dx A x 3x 2 B
dx

= + + +

( ) x 2x 3 A BÞ = + +
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( ) x 2Ax 3A BÞ = + +

\ 2A 1=  and 3A 8 0+ =

1 A
2

Þ =  and 
3B
2

= -

( )
2 2

2x 31 3I
2 x 3x 2 2 x 3x 2

+
\ = -

+ + + +ò ò
dx dx

1 2
1 3I I I ( )
2 2

Þ = - ¼ i (1)

Let 1 2
2x 3I dx

x 3x 2
+

=
+ +ò  and 2 2

dxI
x Sx 2

=
+ +ò

Now 1 2
2x 3I dx

x 3x 2
+

=
+ +ò

Put ( )2x 3x 2 t 2x 3 dx dt+ + = Þ + =

2
1 1 1

dx I log | t | C log | x 3x 2 | C 
t

\ = = + = + + +ò
(1/2)

  
2 2

2

dx dxand I 9 9x 3x 2 x 3 2
4 4

= =
+ + + ´ + + -

ò ò

2 2 2
dx ox

3 9 3 1x 2 X
2 4 2 2

= =
æ ö æ ö æ ö+ + - + -ç ÷ ç ÷ ç ÷
è ø è ø è ø

ò ò

2

3 1
1 2 2log1 3 12

2 2 2

+ -
= +

´ + +

x
C

x

Þ  2 2
x 1I log C
x 2

+
= +

+ (1/2)

On substituting the value of I1 and I2 in Eq. (i),
we get

2
1 2

1 1 3 x 1 3I log x 3x 2 C log C
2 2 2 x 2 2

+
= + + + - -

+

21 3 x 1log x 3x 2 log ,
2 2 x 2

+
= + + - +

+
C

where 1 2
1 3C C C
2 2

= -  (1)

27. Let 
1

n

0

I  x(1 x) dx= -ò

1
n

0

I  (1 x){1 (1 x)} dx= - - -ò

( ) ( )
a a

0 0

 f x dx f a x dx
é ù

= -ê ú
ë û

ò òQ

( ) ( )
1 1

n n n 1

0 0

 1 x x dx x x dx+= - = -ò ò (1)

1n 1 n 2

0

x x 1 1 0
n 1 n 2 n 1 n 2

+ +é ù é ù= - = - -ê ú ê ú+ + + +ë ûë û

( ) ( )
( )( ) ( )( )
n 2 n 1 1
n 1 n 2 n 1 n 2
+ - +

= =
+ + + + (2)

OR

2
0

sin  
1 cos

=
+ò
x xLet I dx

x

p

 …(i)

2 2
0 0

( )sin( ) ( )sin  
1 cos ( ) 1 cos

- - -
= =

+ - +ò ò
x x x xdxI dx

x x

p pp p p
p  …(ii)

On adding Eqs. (i) and (ii), we get

 2 2
0 0

sin sin2   
1 cos 2 1 cos

= Þ =
+ +ò ò

xdx xI I dx
x x

p pp
p   (1)

2a a

0 0

Using  f (x)dx 2 f (x)dx,  f (2a x) f (x),= - =ò ò if

we get
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2 2

2 2
0 0

sin sin2   
2 1 cos 1 cos

= ´ Þ =
+ +ò ò

x xI dx I dx
x x

p p

p p

Put cosx = t, then - sinxdx = dt

When x = 0, then t = 1 and when x = 
π
2 ,

then t = 0 (1)

\  
0

2
1

 
1
-

=
+ò
dtI
t

p

1 0
1[tan ]-= -I tp

1 1[tan 0 tan 1]- -= - -I p

2

0
4 4

é ù= - - =ê úë û
I p p

p  (1)

28. Given, differential equation is

( ) ydyx 1 2e 1.
dx

-+ = +

Þ  ( )
y

y

dy 2 ex 1
dx e

+
+ = Þ  

ye dxdy
e 2 x 1

=
+ +y

On integrating both sides, we get

y

y

e dxdy
e 2 x 1

=
+ +ò ò

( ) ( )y log e 2 log x 1 logCÞ + = + +

( ) ( )y log e 2 logC x 1Þ + = +  (1)

y e 2 C(x 1)Þ + = +  ..(i)

Also given, y 0,=  when x 0=

On putting x 0=  and y 0 in Eq.=  (i), we get

( )0e 2 C 0 1 C 1 2 3  + = + Þ = + = (1)

On putting value of C in Eq. (1), we get

( )ye 2 3 x 1+ = +

y y e 3x 3 2 e 3x 1Þ = + - Þ = +

( )y log 3x 1Þ = +    (1)

OR
Given, differential equation can be written as

dy y 1
ydx x sin
x

= -
æ ö
ç ÷
è ø

( ) 0λy 1 y 1Now,  λx,  λy λ yλyλx x sinsin 
xλx

æ ö
ç ÷

= - = -ç ÷æ ö ç ÷ç ÷ è øè ø

( )0λ F x, y=  (1/2)

It is a homogeneous differential equation.
Now, put y = vx

dy dv v x
dx dx

Þ = +

\
dv vx 1 dv 1v x v x v

vxdx x dx sin vsin 
x

+ = - Þ + = -
æ ö
ç ÷
è ø

Þ 
1sin vdv dx
x

= - (1/2)

On integrating both sides, we get

cos v log x C- = - -

ycos log x C
X

æ öÞ - = - -ç ÷
è ø

 [putting v
y
x

= ]

ycos log x C
x

æ öÞ = +ç ÷
è ø

 …(1) (1)

Given that x 1= , when 
πy
2

=

\ 
πcos log 1 C
2

æ ö = +ç ÷
è ø
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 0 0 CÞ = +

 C 0Þ Þ
Putting C = 0 in Eq. (i), we get

ycos log x 0
x

æ ö = +ç ÷
è ø

y cos log x
x

æ öÞ =ç ÷
è ø

 (1)

29. Given, rotten apples = 3 and fresh apples = 7
Here, total number of apples = 3 + 7 = 10
Let X denotes the number of rotten apples.
Then, X takes the values 0, 1, 2, 3.
Let A be the event getting a rotten apple.

\ P(A) = 
3

10  and P(A’) = 1 - P(A) = 1 - 
3

10  = 
7

10

Now, P(X = 0) = P (getting 0 rotten apple)
= P(A’)P(A’)P(A’)

7 7 7 343
10 I0 10 1000

= ´ ´ = (1/2)

( )P X 1= =  P(getting 1 rotten apple)

= 3P(A)P(A’)P(A’)

3 7 7 4413
10 10 I0 1000

= ´ ´ ´ =

( )P X 2 P= =  (getting 2 rotten apples)

( ) ( ) ( )'3P A P A P A=

3 3 7 1893
10 10 10 1000

= ´ ´ ´ = (1/2)

and ( )P X 3 P(= = getting 3 rotten apples)

= P(A)·P(A)·P(A)

3 3 3 27
10 10 10 1000

= ´ ´ =

\ Probability distribution is as follows:

343 441 189 27
1000 1000 1000

0 1 2 3
( )

1000

X
P X

Now, mean (µ) = SX . P(X)

 0 343 1 441 2 189 3 27
1000 1000 1000 1000
´ ´ ´ ´

= + + +

 441 378 81 900 90
1000 7000 1000 1000 10

= + + + = =  (1)

OR

Let  1E Getting=  ghee from shop X

 
2E =  Gettlng ghee from shop YY

 A =   Gettlng type B ghee

\ 
 

( ) ( )1 2
1P E P E
2

= =

[Q  both shop have equal chances]

 

1

AP
E

æ ö
=ç ÷

è ø
 Probability that type B ghee is

purchased from shop X (1)

 40 4
70 7

= =  (1)

P(E2/A) = Probability that type B ghee is
purchased from shop Y

 60 6
110 11

= = (1)

Now, by Baye's theorem, we get

 
( )

( ) ( )

2
22

1 2
1 2

AP E P
EEP

A A AP E P P E P
E E

æ ö
ç ÷

æ ö è ø=ç ÷ æ ö æ öè ø +ç ÷ ç ÷
è ø è ø
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 1 6 6
2 11 11

1 4 1 6 4 6
2 7 2 11 7 11

´
= =

´ + ´ +

 6
42 2111

44 42 86 43
77

= = =
+ (1)

30. Let I = 
 2

2x
2

1

1 1 e dx
x 2x

é ù-ê úë ûò

Put 
 1 12x t x t dx dt

2 2
= Þ = Þ =

When  x 1,=  then  t =2

and when x = 2, then t = 4 (1)

 4
t

2
2

1 2 2I e dt
2 t t

é ù\ = -ê úë ûò  
 4

t
2

2

1 1 e dt
t t

-æ ö= +ç ÷
è øò

 
( ) ( )( ) ( )

4
t x ' x

2

1e  e f x f x dx e f x C
t

é ù é ù= + = +ê ú ë ûë û òQ

(1)

 
( )

4 2 2
2e e e e 2

4 2 4
= - = -  (1)

31. Given, Z = 2x + 3y
Subject to constraints
x + 2y < 10 ...(i)}
2x + y < 14 ...(ii)
and x, y > 0 ...(iii)
Shade the region to the right of Y-axis to show
x > 0 and above X-axis to show y > 0,
Table for line x + 2y = 10 is

0 4 10
5 3 0

x
y (1/2)

So, the line is passing through the points (0, 5),

(4, 3)and (10, 0).
On putting (0, 0) in the inequality x + 2y > 10,
we get 0 + 0 > 10, which is true,
So, the half plane is towards the origin.
Table for line 2x + y = 14 is

4 6 7
6 2 0

x
y (1/2)

So, the line is passing through the points (4, 6),
(6 2)and (7,0).
On putting (0,0) in the inequality 2x + y < 14,
we get 0 + 0 < 14, which is true.
So, the half plane is towards the origin.
The intersection point of lines corresponding to
Eqs. (i) and (ii) is S(6,2).
On shading the common region, we get the
feasible region OABD.

     (1)

The corner poitns are 0(0, 0), A(7, 0), B(6,2)
and D(0,5). (1)

32. We have, 

 2 3 5
A 3 2 4

1 1 2

-é ù
ê ú= -ê ú
ê ú-ë û

Now, 

 2 3 5
| A | 3 2 4

1 1 2

-
= -

-

 ( ) ( ) (2 4 4 3 6 4 5 3 2= - + + - + + -

( ) ( ) ( )2 0 3 2 5 1 6 5 1 0= + - + = - + = - ¹

Thus A–1 exist. (1)
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Now cofactor of |A| are

 
11

2 4
C 4 4 0

1 2
-

= = - + =
-

 
( )12

3 4
C 6 4 2

1 2
-

= = - - + =
-

 
13

3 2
C 3 2 1

1 1
= = - =

 
( )21

3 5
C 6 5 1

1 2
-

= - = - - = -
-

 
( )22

2 5
C 4 5 9

1 2
= = - - = -

-

 
( )23

2 3
C 2 3 5

1 1
-

= - = - + = -

 
31

3 5
12 10 2

2 4
-

= = - =
-

C

 
( )32

2 5
8 15 23

3 4
= - = - - - =

-
C

 
33

2 3
4 9 13

3 2
-

= = + =C

\ adj 

 

( )

T

11 32 13

21 22 23

3 32 33

C C C
A C C C

C C C

é ù
ê ú= ê ú
ê úë ûk

(1)

 0 2 1 0 1 2
1 9 5 2 9 23

2 23 13 1 5 13

-é ù é ù
ê ú ê ú= - - - = -ê ú ê ú
ê ú ê ú-ë û ë û

�

\ 
 ( )1 adj A
A

| A |
- =

 0 1 2
1 2 9 23
1

1 5 13

-é ù
ê ú= -ê ú-
ê ú-ë û

 
1

0 1 2
A 2 9 23

1 5 13

-

-é ù
ê úÞ = - -ê ú
ê ú- -ë û

   …(i) (1)

Now, to find the solution of system equations

 2x 3y 5z 11- + =

 3x 2y 4z 5+ - = -

 x y 2z 3+ - = -
Given, system of equations can be written in
matrix form as

 AX B= , where  

 2 3 5
A 3 2 4

1 1 2

-é ù
ê ú= -ê ú
ê ú-ë û

,

 x
χ y

z

é ù
ê ú= ê ú
ê úë û

 and 

 11
B 5

3

é ù
ê ú= -ê ú
ê ú-ë û

 
1

0 1 2 11
X A B 2 9 23 5 [  . ( )]

1 5 13 3

-

-é ù é ù
ê ú ê úÞ = = - - -ê ú ê ú
ê ú ê ú- - -ë û ë û

Q from Eq i

(1)

 0 5 6
22 45 69
11 25 39

- +é ù
ê ú= - - +ê ú
ê ú- - +ë û

 1
2
3

é ù é ù
ê ú ê úÞ =ê ú ê ú
ê ú ê úë û ë û

x
y
z

On comparing the corresponding elements, we
get  x 1,  y 2= =   and  z 3= . (1)

33. Any line through the point (1, 1, 1) is given by

 1 1 1- - -
= =

x y z
a b c   …(i)
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where a, b and c are the direction ratios of line
(i),
Now, the line (i) is perpendicular to the lines

 2 3 1
1 2 4
+ - +

= =
x y z

  (1)

and 
 1 2 3

2 3 4
- - -

= =
x y z

, where DR's of these

two lines are (1, 2, 4) and (2, 3, 4), respectively.
\ a + 2b + 4c = 0 …(ii)
and 2a + 35 + 4c = 0 ...(iii) (1)
[Q  if two lines having DR's (a1, b1, c1) and (a2,
b2, c2) are perpendicular, then a1a2 + b1b2 + c1c2
= 0]
By cross-multiplication method, we get

 

8 12 8 4 3 4 4 4 1
= = Þ = =

- - - - -
a b c a b c

\ DR's of line (i) are - 4, 4,-1
\ The required cartesian equation of line (i) is

 1 1 1
4 4 1
- - -

= =
- -

x y z
(1)

and vector equation is

 (ˆ ˆˆ ˆ ˆ ˆ4 4 )= + + + - + -
rr i j k i j kl   (1)

Again, let q be the angle between the given lines.
Then,

 |1 2 2 3 4 4 | 24 24cos
1 4 16 4 9 16 21 29 609

´ + ´ + ´
= = =

+ + + +
q

 
1 24cos

609
- æ ö

\ = ç ÷
è ø

q (1)

OR
Given, equation of lines can be rewritten as

 (2 3 5 )ˆ ˆˆ ˆ )ˆ( ˆ= - + + - +
rr i j k i j kl

and  ( 5 ) (2 4 3ˆ ˆˆ ˆ ˆ ˆ )= - - + + + -
rr i j k i j km

On comparing the above equations with
standard vector form of equation of line,

 = +
rr rr a bl , we get

 
1 1

ˆ ˆ2 3ˆ ˆ5ˆ ˆ,= - + = - +
ur ur

a i j k b i j k  and

 
2 2

ˆ5 , ˆˆ ˆ ˆ 3ˆ2 4= - - + = + -
uur uur

a j j k b i j k

Now consider, 

 

1 2 1 1 1
2

ˆ

3

ˆ

4

ˆ

´ = -
-

ur uur
i j k

b b

 ˆˆ ˆ(3 4) ( 3 2) (4 2)= - - - - + +i j k

 
1 2

ˆˆ ˆ5 6Þ ´ = - + +
ur uur

b b i j k  (1)

 2 2 2
1 2| | ( 1) (5) (6)Þ ´ = - + +
ur uur

b b

 1 25 36 62= + + =

 
2 1, ( 5 ) (2ˆ ˆˆ ˆ3 )ˆ ˆ 5- = - - + - - +
r rAlso a a i j k i j k

 ˆ3 2ˆ= - +i j (1)

We know that shortest distance between two

lines is given by 

 ( ) ( )1 2 2 1

1 2

b b a a
d

b b

´ × -
=

´

uur uurr r

r r

On putting above values, we get

 ( i 5 j 6k) (ˆ 3i 2 j)ˆ ˆ ˆ
d 

ˆ

62
- + + × - +=

 3 10 0 13 13 62
6262 62

+ +
= = =

Hence, required shortest distance is

 13 62
62

units. (2)

34. Given, R = {(a, b): 5 divides (a-b)}
and Z = Set of integers
Reflexive Let a Î  Z be any arbitrary element.
Now, if (a,a) Î  R, then 5 divides a-a, which is
true.
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So, R is reflexive. (1)
Symmetric Let a, b Î Z, such that
(a, b) Î  R Î  5 divides (a - b)
Þ 5 divides [-(a - b)]
Þ 5 divides (b - a) =+ (b, a) Î  R
So, R is symmetric. (2)
Transitive Let a, b, c Î  Z, such that (a, b) Î  R
and (b,c) Î  R
Þ a -b and b -c both are divisible by 5.
Þ  a -5 + b-c is divisible by 5.
Þ (a -c)is divisible by 5
Þ (a,c) Î  R
So, R is transitive.
Thus, R is reflexive, symmetric and transitive.
Hence, R is an equivalence relation. (2)

OR
Here, R = {(P, Q): distance of point P from the
origin is same as the distance of point Q from
the origin}. Clearly, (P, P) Î R, since the distance
of point P from the origin is always the same as
the distance of the same point P from the origin.
Therefore, R is reflexive. (1)
Now, let (P,Q) Î  R
Þ The distance of point P from the origin is
same as the distance of point 0 from the origin,
Þ The distance of point Q from the origin is
same as the distance of point P from the origin.
Þ (0, P) Î  R
Therefore, R is symmetric. (1)
Now, let (P, Q), (Q.S) Î  R
The distance of points P and Q from the origin
is same and also the distance of points Q and S
from the origin is same.
Þ The distance of points P and S from the origin
is same.
Þ (P,S) Î  R
Therefore, R is transitive. Therefore, R is an
equivalence relation. (1)

The set of all points related to P ¹ (0, 0) will be
those points whose distance from the origin is
the same as the distance of point P from the origin,
in other words, if 0(0, 0) is the origin and OP =
k, then the set of ail points related to P is at a
distance of k from the origin. .
Hence, this set of points forms a circle with the
centre as the origin and this circle passes through
point P. (2)

35. We have, circle x2 + y2 = 32 ...(i)

having centre (0, 0)and radius 4 2  units

and the line, y = x ...(ii)

(1)

It is clear from the figure that, required region is
OABO.
On putting the value of y from Eq. (ii) in
Eq. .(i), we get
x2 + x2 = 32
Þ 2x2 = 32

Þ x2 = 
 32
2  = 16

Þ x = ± 4
From Eq. (ii), we get
y = +4 (1)
Thus, line and circle intersect at two points (4,
4) and (- 4, - 4). So, the coordinates of B are
(4, 4) [since, it is in I quadrant]. Also, circle cuts
the X-axis at A (4 , 0) and Y-axis at C (0, 4 2 )
in I quadrant.

[Q  4 2   is radius of a circle]

Here, we have to draw two vertical strips, as
perpendicular line drawn from intersection point
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to the X-axis, divides the region into two parts.
Now, first strip Is drawn in region ODBO and
then limit is taken from 0 to 4. Second strip is
drawn in region DABD and then limit is taken
from 4 to 4 2 .

Now, area of region ODBO =  
 4

0

 ò y dx, where y

is the height of vertical strip

 44 2

0 0

 
2

é ù
= = ê ú

ë û
ò

xxdx

 2(4) 0 8sq 
2

= - = units   (1)

and area of region DABD = 
 4 2

0

 ò  ydx, where y

is the height of vertical strip in this region

 4 2 2 2
2 2 2

4 4

 32 x dx (4 2) x dx= - = -ò ò

 4 22
2 2 1

4

x (4 2) x(4 2) x sin
2 2 4 2

-é ùæ ö= - + ´ê úç ÷
è øë û

2 2 14 2 32 4 2(4 2) (4 2) sin
2 2 4 2

-
éì üæ öï ï- +ê ç ÷í ýç ÷êï ïè øî þë

 –

2 2 14 32 4(4 2) (4) sin
2 2 4 2

-
ùì üæ ö

- + úí ýç ÷
úè øî þû

( )1 1 12 2 0 16sin 1 2 32 16 16sin
2

- - æ ö
= ´ + - - - ç ÷

è ø

π π16 2 16 16
2 4

æ ö æ ö= × - - ×ç ÷ ç ÷
è ø è ø

= 8p - 8 - 4p = 4p - 8 (1)
\ Required area = Area of region ODBO +

Area of region DABD
= 8 + 4p - 8 = 4p sq units
Hence, the area of required region is 4p sq units.

(1)
36. (i) At x = 3,

P (3) = -6 (3)2 +120 (3) + 25000
= -54+ 360 + 25000 = Rs. 25306
(ii) P'(x) = -12x +120
P'(5) = -12 × 5+ 120 = -60 + 120 = 60
(iii) For strictly increasing, we must put P'(x) >
0
Þ -12x + 120 > 0
Þ 120 > 12x
Þ x < 10
Þ x Î  (0,10)

OR
P(x) = -6x2 + 120x + 25000
Þ P'(x) = -12x + 120
For maximum profit, put P'(x) = 0
Þ x = 10
Now P"(x) = -12 < 0
Þ At x = 10, profit function is maximum.

37. (i) Perimeter of rectangular floor
= 2 (length + breadth)
Þ P = 2(l + b)
(ii) Area, A = length × breadth
A = l × b ...(i)

Þ P = 2(l + b) Þ 
 P
2 = l + b

From Eq. (i),

 P 2lA l
2
-æ ö= ç ÷

è ø

(iii) We have, 
 2Pl 2lA

2
-

=

On differentiating w.r.t. l, we get
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( )dA 1 P 4l
dl 2

= -

For  maximum area of floor, put 
 dA 0
dl

=

\ 
 

( )1 P 4l 0
2

- =

  P 4l 0Þ - =
 P l

4
Þ =

Clearly at 
 2

2
P d Al ,  2 0
4 dl

= = - <

\ Area is maximum at 
 Pl

4
= .

OR
We have A = l × b

For maximum area = 
 P
4

Now, b 
 P 2l

2
-

=   [from part (ii)]

 P P P Pl
2 2 4 4

= - = - =

\ (A)max  
 2P P Pl b

4 4 16
= ´ = ´ =  sq units.

38. (i) Required probability = P(A)

 
( ) ( ) ( )1 2 3

1 2 3

A A AP E P P E P P E P
E E E

æ öæ ö æ ö
= + + ç ÷ç ÷ ç ÷

è ø è ø è ø

= 0.5 × 0.06 + 0.2 × 0.04 + 0.3 × 0.03
= 0.030+ 0.008+ 0.009 = 0.047
(ii) Required probability

 
1EP

A
æ ö

= ç ÷
è ø

 
 

1E1 P
A

æ ö= - ç ÷
è ø

 
( )

( ) ( )

1
1

1 2
1 2

AP E P
E

1
A AP E P P E P
E E

é ùæ ö
ê úç ÷

è øê ú= -
ê úæ ö æ ö

+ê úç ÷ ç ÷
ê úè ø è øë û

 0.5 0.061
0.5 0.06 0.2 0.04 0.3 0.03

´é ù= - ê ú´ + ´ + ´ë û

 0.0301
0.030 0.008 0.009

é ù= - ê ú+ +ë û

 0.0301
0.047

= -  
 301

47
= -  

 17
47

=


