
MATHS

BOOKS - USHA MATHS (ODIA ENGLISH)

PREVIOUS YEAR QUESTION 2016

Previous Year Question

1. If p and q are the order and degree of the

di�erential equation

 then choose they( )
2

+ x2 + xy = sinx,
dy

dx

d2y

dx2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XLhFWzJWyueK


correct statement out of (i) , (ii) , (iii) 

.

Watch Video Solution

p > q p = q

p < q

2. If  and , then write

the value of .

Watch Video Solution

∣
∣
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a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 2
→
a ⋅

→
b = 0

∣
∣
∣
→
a ×

→
b

∣
∣
∣

3. Write the distance between parallel planes

 and .

Watch Video Solution

2x − y + 3z = 4 2x − y + 3z = 18

https://dl.doubtnut.com/l/_XLhFWzJWyueK
https://dl.doubtnut.com/l/_Hou7QC0YhkaQ
https://dl.doubtnut.com/l/_Mjn1KBQTOigJ


4. Write the equation of the sphere concentric with

the sphere

 and

passing through the origin.

Watch Video Solution

x2 + y2 + z2 − 4x − 2x − 2y + 2z − 30 = 0

5. If A is a  matrix and B is a matrix such that 

 and  both are de�ned, then write the order

of B.

Watch Video Solution

4 × 5

ATB BAT

https://dl.doubtnut.com/l/_uOdmD9WzF78b
https://dl.doubtnut.com/l/_6a22RzzJLO0Z


6. If , then write the value of r.

Watch Video Solution

nCr =n Pr, r ≠ 1

7. A binomial distribution has mean 4 and variance 3.

Write the number of trials.

Watch Video Solution

8. Find , if 

Watch Video Solution

dy

dx
xmyn = ( )

m+n
x

y

https://dl.doubtnut.com/l/_WW8tyJw4YfxW
https://dl.doubtnut.com/l/_byb7ZvHJwDhU
https://dl.doubtnut.com/l/_FZKJoogGHA1H
https://dl.doubtnut.com/l/_OJIbDsMDDl3z


9. If , then prove that 

Watch Video Solution

x = a secθ, y = b tan θ

= −
d2y

dx2

b4

a2y3

10. If , show that =0

Watch Video Solution

u = x3 − 3xy2 +
∂2u

∂x2

∂2u

∂y2

11. Find the following limits:

Watch Video Solution

lim
x→ 0 +

ln tanx

ln sin 2x

https://dl.doubtnut.com/l/_OJIbDsMDDl3z
https://dl.doubtnut.com/l/_DPPnARrjev2E
https://dl.doubtnut.com/l/_2DJu8tbIwZlk


12. The radius of a spherical soap bubble is increasing

at the rate of 0.2cm/sec. Find the rate of increase of

its surface area, when the radius is 7cm. (

approx)

Watch Video Solution

π = 3.141

13. If  and  then �nd

f(x).

Watch Video Solution

f' (x) = ex +
1

1 + x2
f(0) = 1,

14. Evaluate : ∫(logx)2
dx

https://dl.doubtnut.com/l/_kqBVmvVv1jOz
https://dl.doubtnut.com/l/_M97Zq5dZxyAz
https://dl.doubtnut.com/l/_o51fmiQOuEQ7


Watch Video Solution

15. Evaluate: 

Watch Video Solution

∫ dx
2x + 9

(x + 3)2

16. 

Watch Video Solution

∫
1

0
dx

x5(4 − x2)

√1 − x2

17. Evaluate 

Watch Video Solution

∫ dx
sinx cos x

sin2 x − 2 sinx + 3

https://dl.doubtnut.com/l/_o51fmiQOuEQ7
https://dl.doubtnut.com/l/_5Gh3FIFsfpEt
https://dl.doubtnut.com/l/_SY5qwx3KAtTk
https://dl.doubtnut.com/l/_Cpym9ZUl6TyJ


18. Obtain the general solution of the following

di�erential equations.

Watch Video Solution

ydy + e−yx sinxdx = 0

19. Solve: 

Watch Video Solution

(x2 − 1) + 2xy = 1
dy

dx

20. Prove that : .

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

≤ ∣
∣
→
a ∣

∣ +
∣
∣
∣

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_Cpym9ZUl6TyJ
https://dl.doubtnut.com/l/_StsElGZ2fBrC
https://dl.doubtnut.com/l/_C5O3wTRgpgYZ
https://dl.doubtnut.com/l/_7i4Ro4nkba1I


21. Calculate the area of the triangle ABC (by vector

method) where A(1,2,4), B(3,1,-2), C(4,3,1)

Watch Video Solution

22. The projection of a line segment , through

origin O, on the co-ordinate axes are 6, 2, 3. Find the

length of the line segment OP and its direction

cosines.

Watch Video Solution

¯̄̄ ¯̄¯OP

https://dl.doubtnut.com/l/_7i4Ro4nkba1I
https://dl.doubtnut.com/l/_S2x4DOvhEVkx
https://dl.doubtnut.com/l/_Iuhh4aiMbyqg


23. passing through the point 

perpendicular to the planes  and 

.

Watch Video Solution

( − 1, 3, 2)

x + 2y + 2z = 5

3x + 3y + 2z = 8

24. Prove that the lines 

and  are

co-planar.

Watch Video Solution

= =
x + 4

3

y + 6

5

z − 1

−2

3x − 2y + z + 5 = 0 = 2x + 3y + 4z − 4

https://dl.doubtnut.com/l/_V5XjNYwLQzJz
https://dl.doubtnut.com/l/_0f4Amc6MFaCS


25. Solve the following LPP graphically 

Maximize,   

Subject to   

.

Watch Video Solution

Z = 20x + 30y

3x + 5y ≤ 15

x, y ≥ 0

26. Find the feasible region of the following system 

Watch Video Solution

2x + y ≥ 6, x − y ≤ 3, x ≥ 0, y ≥ 0

https://dl.doubtnut.com/l/_bm88IjZjcmAy
https://dl.doubtnut.com/l/_ejCeh7OdnCCf


27. Show that  is a factor of 

Watch Video Solution

(a + 1)

∣
∣
∣
∣
∣

(a + 1) 2 3

1 a + 1 3

3 −6 a + 1

∣
∣ 
∣ 
∣
∣

28. Prove that the following.

Watch Video Solution

⎡
⎢
⎣

a b c

x y z

p q r

⎤
⎥
⎦

=
⎡
⎢
⎣

y b q

x a p

z c r

⎤
⎥
⎦

=
⎡
⎢
⎣

x y z

p q r

a b c

⎤
⎥
⎦

https://dl.doubtnut.com/l/_FSuDEYfLmT8g
https://dl.doubtnut.com/l/_F4INAmOwd9YD


29. If  and , show that for

no values of .

Watch Video Solution

A = [
α 0

1 1
] B = [

1 0

5 1
]

α, A2 = B

30. How many 4 digit numbers each greater than

6000 can be formed with be digits 5, 6, 7 and 8?

Watch Video Solution

31. If , prove that .

Watch Video Solution

m = nC2
nC2 = 3(n + 1)C4

https://dl.doubtnut.com/l/_zcuWB6XV2I78
https://dl.doubtnut.com/l/_RrwhKJQJuwcf
https://dl.doubtnut.com/l/_t5Pmk2ZE6Uzh


32. If the ratio of the 3rd term from the beginning to

the 3rd term from the end in the expansion of

 is , then �nd the value of n.

Watch Video Solution

(1 + √2)
n 1

8

33. Let A and B be events with

, �nd 

.

Watch Video Solution

P (A) = , P (A ∪ B) = , P (A ∩ B) =
1

3

3

4

1

4

P(A ∪ BC)

https://dl.doubtnut.com/l/_BytUWVHVrke9
https://dl.doubtnut.com/l/_GyCgSf4aJb2b


34. If X follows a binomial distribution with parameter

 and p with , �nd p.

Watch Video Solution

n = 6 4P (X = 4) = P (X = 2)

35. If  then show

that 

Watch Video Solution

x = , y =
1 − cos2 θ

cos θ

1 − cos2n θ

cosn θ

( )
2

= n2( )
dy

dx

y2 + 4

x2 + 4

36. Shows that the triangle of greatest area that can

be inscribed in a circle is equilateral.

W t h Vid S l ti

https://dl.doubtnut.com/l/_AMoE1E7s2hwW
https://dl.doubtnut.com/l/_WUDgbYNaa8V9
https://dl.doubtnut.com/l/_mBpN1MWikKXn


Watch Video Solution

37. Determine the area common to the parabola

 and the circle .

Watch Video Solution

y2 = x x2 + y2 = 2x

38. Find the solution of the following di�erential

equations:

Watch Video Solution

xdy − ydx = √x2 + y2dx

https://dl.doubtnut.com/l/_mBpN1MWikKXn
https://dl.doubtnut.com/l/_oQDrJtH5xdTy
https://dl.doubtnut.com/l/_lgMCCSVd8sNe


39. Prove that

= 0 and hence prove that

are coplanar.

Watch Video Solution

→
a × (

→
b ×

→
c ) +

→
b × (

→
c ×

→
a ) +

→
c × (

→
a ×

→
b )

→
a × (

→
b ×

→
c ),

→
b × (

→
c ×

→
a ),

→
c × (

→
a ×

→
b )

40. A variable plane meets the coordinate axes at P, Q,

R points. If the plane passes through a �xed point (a,

b, c), prove that the centre of the shpere passing the

origin and P, Q, R will lie on the surface

+ + = 2
a

x

b

y

c

z

https://dl.doubtnut.com/l/_KUpSGvmvrZ1X
https://dl.doubtnut.com/l/_BVySEuKL0Ld0


Watch Video Solution

41. Solve the following LPP graphically : Maximize :

 subject to :  

 

Watch Video Solution

Z = 5x1 + 3x2 3x1 + 5x2 ≤ 15

5x1 + 2x2 ≤ 10 x1, x2 ≥ 0

42. Solve the following system of equations by the

matrix inversion method. 

  

  

and 

x + y + z = 4

2x − y + 3z = 1

3x + 2y − z = 1

https://dl.doubtnut.com/l/_BVySEuKL0Ld0
https://dl.doubtnut.com/l/_QH9DCoFbiKtI
https://dl.doubtnut.com/l/_a3U2T2jX6V1K


Watch Video Solution

43. Show that

  

Watch Video Solution

C0Cr + C1Cr+ 1 + C2Cr+ 2 + ... + Cn−rCn

=
2n !

(n − r !)(n + r !)

44. Three persons hit a target with probability 

and  respectively. If each one shoot at the target

once, 

�nd the probability that exactly one of them hits the

target

,
1

2

1

3
1

4

https://dl.doubtnut.com/l/_a3U2T2jX6V1K
https://dl.doubtnut.com/l/_wKJbErIJkglb
https://dl.doubtnut.com/l/_V3Ji8x6HQayK


Watch Video Solution

https://dl.doubtnut.com/l/_V3Ji8x6HQayK

