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BOOKS - USHA MATHS (ODIA ENGLISH)

PREVIOUS YEAR QUESTION 2017

Previous Year Question

1. Write the minimum value of n such that

Watch Video Solution

= 0
dn(3x3 + 7)

15

dxn

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_HnUbiGhp2W1S


2. Write the interval in which the function

 is increasing.

Watch Video Solution

sin2 x − x

3. Write the value of  where {x} stands for

fractional part of x.

Watch Video Solution

∫
1

0
{x}dx

4. Write the order of the di�erential equation of the

family of circles .ax2 + ay2 + 2gx + 2fy + c = 0

https://dl.doubtnut.com/l/_meqdxGmJ97Vp
https://dl.doubtnut.com/l/_JSbii9N79AjB
https://dl.doubtnut.com/l/_pe5RbvHqpNef


Watch Video Solution

5. It the vectors  and  form the sides 

 and  respectively of a triangle ABC,

then write the value of .  

Watch Video Solution

→
a ,

→
b

→
c

−−→
BC,

−−→
CA

−−→
AB

→
a ×

→
c +

→
b ×

→
c

https://dl.doubtnut.com/l/_pe5RbvHqpNef
https://dl.doubtnut.com/l/_xudswIn5xnts
https://dl.doubtnut.com/l/_TQHUzKm9XnwW


6. Write the equation of the plane meeting the

coordinate axes in A,B and C in order, given that

(a,b,c) is the centroid of .

Watch Video Solution

△ ABC

7. Write the value of k such that the line

 lies on the plane 

Watch Video Solution

= =
x − 4

1

y − 2

1
z − k

2

2x − 4y + z = 7

https://dl.doubtnut.com/l/_TQHUzKm9XnwW
https://dl.doubtnut.com/l/_aukBACYVsvCE


8. If  is an identity matrix of order n, then k being a

natural number, write the matrix .

Watch Video Solution

I
n

I
n
k

9. Write the number of ways in which 5 boys and 5

girls can sit around a round table.

Watch Video Solution

10. One card is drawn from a pack of 52 cards. Write

the probability that the card drawn is either a king

https://dl.doubtnut.com/l/_ldcS8o1pHQfi
https://dl.doubtnut.com/l/_IABCBALyW4M1
https://dl.doubtnut.com/l/_Wcum4Dt5yVFh


or a spade.

Watch Video Solution

11. What is the derivative of ,with

respect to ?

Watch Video Solution

sec− 1( )
1

2x2 − 1

(√1 − x2)

12. If  �nd , the rhs being

a valid expression.

Watch Video Solution

y = x +
1

x + 1
x+ ... ∞

dy

dx

https://dl.doubtnut.com/l/_Wcum4Dt5yVFh
https://dl.doubtnut.com/l/_eaYBT2MpFzlZ
https://dl.doubtnut.com/l/_NBuK1gQ6ydmd


13. If , show that 

Watch Video Solution

U = ln(x3 + y3 + z3 − 3xyz)

+ + =
δu

δx

δu

δy

δu

δz

3

x + y + z

14. cos(1/x)

Watch Video Solution

lim
x→ 0

15. Verify Cauchy's mean value for the functions

 in 

Watch Video Solution

f(x) = sinx, g(x) = cos x [0, ]
π

2

https://dl.doubtnut.com/l/_Bmm9ukaKTh2W
https://dl.doubtnut.com/l/_17tmpKTJkIrj
https://dl.doubtnut.com/l/_y63MMRIIzAXm


16. Find the equation of the normal to the curve

 at .

Watch Video Solution

y = (logx)2
x =

1

e

17. Evaluate 

Watch Video Solution

∫
2

− 1

{|x| + [x]}dx

18. 

Watch Video Solution

∫
a

0

x3(a2 − x2) dx
5
2

https://dl.doubtnut.com/l/_y63MMRIIzAXm
https://dl.doubtnut.com/l/_1hmlbW6VPhfi
https://dl.doubtnut.com/l/_27YsLG0y7Vyn
https://dl.doubtnut.com/l/_OITE2ZZQgb5t


19. Evaluate 

Watch Video Solution

∫
dx

e4x − 5

20. 

Watch Video Solution

∫x2 tan− 1 xdx

21. Find the particular solution of the following

di�erential equation  given that 

 when x= 1.

Watch Video Solution

=
dy

dx

1 + y2

1 + x2

y = √3

https://dl.doubtnut.com/l/_W3aiGdhOlTkM
https://dl.doubtnut.com/l/_pkL8om0gcg0j
https://dl.doubtnut.com/l/_aMgpXR0Dz93T


22. Solve the following di�erential equation 

Watch Video Solution

(x + 2y3) = y.
dy

dx

23. Solve the following second order equations 

Watch Video Solution

cos ecx = x
d2y

dx2

https://dl.doubtnut.com/l/_aMgpXR0Dz93T
https://dl.doubtnut.com/l/_7oNsSDV2ueEx
https://dl.doubtnut.com/l/_799lUDuVvjhK


24. Prove that the vectors , , 

 are the sides of a right angled

triangle.

Watch Video Solution

2 î − ĵ + k̂ î − 3ĵ − 5k̂

3 î − 4ĵ − 4k̂

25. If  then

verify that  is perpendicular to both  and 

.

Watch Video Solution

→
a = 3 î + ĵ + 2k̂,

→
b = 2 î − 3ĵ + 4k̂

→
a ×

→
b

→
a

→
b

https://dl.doubtnut.com/l/_CKtLoXfCseB9
https://dl.doubtnut.com/l/_I8puln5p1WQP


26. If  and 

 where  then

show that .

Watch Video Solution

→
p = (

→
b ×

→
c ),

→
q = (

→
c ×

→
a )

1

λ

1

λ

→
r = (

→
a ×

→
b )

1

λ
λ = [

→
a

→
b

→
c ] ≠ 0

(
→
a +

→
b +

→
c ) ⋅ (

→
p +

→
q +

→
r ) = 3

27. Find the equation of the plane through the point

(2,1,0) and passing through the intersection of the

planes  and .

Watch Video Solution

3x − 2y + z − 1 = 0 x − 2y + 3z = 1

https://dl.doubtnut.com/l/_QcoZrVOMQ9lZ
https://dl.doubtnut.com/l/_KwaHHDIQQyVq


28. Find the co-ordinates of the point where the

perpendicular from the origin meets the line joining

the points  and .

Watch Video Solution

( − 9, 4, 5) (11, 0, − 1)

29. Find the value of a for which the plane

 will touch the sphere 

Watch Video Solution

x + y + z − a = 0

x2 + y2 + z2 − 2x − 2y − 2z − 6 = 0

https://dl.doubtnut.com/l/_EtfhUyFsZliE
https://dl.doubtnut.com/l/_ISXpqP2E9Gkm


30. Find the feasible region of the system.

Watch Video Solution

2y − x ≥ 0, 6y − 3x ≤ 21, x ≥ 0, y ≥ 0

31. Solve the following LPP graphically: Maximize

 subject to , 

/

Watch Video Solution

z = 20x + 30y 3x + 5y ≤ 15

x ≥ 0, y ≥ 0

32. Solve by Cramer’s rule 

W h Vid S l i

2x − y = 2, 3x + y = 13

https://dl.doubtnut.com/l/_kqoafiyAh5uv
https://dl.doubtnut.com/l/_soyULySTPpXo
https://dl.doubtnut.com/l/_cMcXZBJpQaAh


Watch Video Solution

33. If the matrix A is such that

, �nd A.

Watch Video Solution

[
1 −1

2 3
]A = [

−4 1

7 7
]

34. Find the inverse of the following matrix:

Watch Video Solution

⎡
⎢
⎣

0 0 2

0 2 0

2 0 0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_cMcXZBJpQaAh
https://dl.doubtnut.com/l/_qZwcaN7sQFIk
https://dl.doubtnut.com/l/_0ciFqfbkbK8t


35. If , �nd n.

Watch Video Solution

P (n − 1, 3) :P (n + 1, 3) = 5: 12

36. A cricket team consisting of 11 players is to be

chosen from 8 batsmen and 5 bowlers. In how many

ways can the team be chosen so as to include at

least 3 bowlers.

Watch Video Solution

https://dl.doubtnut.com/l/_NzlPoPKPrSCl
https://dl.doubtnut.com/l/_QjtixL0bk933


37. Write the principal value of

Watch Video Solution

sin− 1 + cos − 1( − )
1

2

1

2

38. Five boys and four girls randomly stand in a line.

Find the probability that no two girls come

together.

Watch Video Solution

https://dl.doubtnut.com/l/_NkSk615j30jK
https://dl.doubtnut.com/l/_r6AoOEa0pQ7X


39. If a random variable X has a binomial

distribution , then �nd X for which the

outcome is most likely.

Watch Video Solution

B(8, )
1

2

40. If , then show that  

Watch Video Solution

(a + bx)e = x
y

x

x3 ( ) = (x − y)
2

d

dx

dy

dx

dy

dx

https://dl.doubtnut.com/l/_WMzInhMBDK6C
https://dl.doubtnut.com/l/_VEcM8zC6xVIx


41. A cylindrical open water tank with a circular base

is to be made out of 30 sq metres of metal sheet.

Find the dimensions so that it can hold maximum

water. (Neglect thickness of sheet).

Watch Video Solution

42. Evaluate 

Watch Video Solution

∫
dx

cos x(1 + 2 sinx)

43. Solve =
dx

dy

3x − 7y + 7

3y − 7x − 3

https://dl.doubtnut.com/l/_Vc2sbooKh72Q
https://dl.doubtnut.com/l/_y1VRFL5sPqiw
https://dl.doubtnut.com/l/_cplZ5My37h10


Watch Video Solution

44. Prove the following by vector method. An angle

inscribed in a semi-circle is a right angle.

Watch Video Solution

45. Show that

Watch Video Solution

î × (
→
a × î) + ĵ × (

→
a × ĵ) + k̂ × (

→
a × k̂) = 2

→
a

https://dl.doubtnut.com/l/_cplZ5My37h10
https://dl.doubtnut.com/l/_jfJoVLB3cwEm
https://dl.doubtnut.com/l/_0oZgiQiBCYKw


46. Show that the line joining the points 

and  and the lines joining the points 

 and  are co-plannr. Find

their point of intersection.

Watch Video Solution

(0, 2, − 4)

( − 1, 1 − 2)

( − 2, 3, 3) ( − 3, − 2, 1)

47. Solve the following LPP graphically: Maximize:

 subject to ,

, , 

Watch Video Solution

Z = 4x1 + 3x2 x1 + x2 ≤ 50

x1 + 2x2 ≤ 80 2x1 + x2 ≥ 20 x1, x2 ≥ 0

https://dl.doubtnut.com/l/_la5eM40gxcHa
https://dl.doubtnut.com/l/_E43iSm2INZCU
https://dl.doubtnut.com/l/_3WdS3ehrAnN8


48. Prove the following: 

  

=

Watch Video Solution

⎡
⎢⎢
⎣

(b + c)
2

a2 bc

(c + a)
2

b2 ca

(a + b)
2

c2 ab

⎤
⎥ ⎥
⎦

(a2 + b2 + c2)(a + b + c)(b − c)(c − a)(a − b)

49. Show that:

Watch Video Solution

C 2
1 + 2C 2

2 + 3C 2
3 ... + nC 2

n =
(2n − 1) !

{(n − 1) !}2

https://dl.doubtnut.com/l/_3WdS3ehrAnN8
https://dl.doubtnut.com/l/_LRODuUBhT9kq


50. The probability that a student will pass the �nal

examination in both English and Hindi is 0.5 and the

probability of passing neither is 0.1. If the

probability of passing English examination is 0.75,

what is the probability of passing the Hindi

Examination?

Watch Video Solution

51. If P (A) = 0.4,P (B | A)= 0.3 and .

�nd 

P (A | B )

Watch Video Solution

P (Bc ∣ Ac) = 0.2

https://dl.doubtnut.com/l/_QyEtnMncGgwo
https://dl.doubtnut.com/l/_af99e63GBfxU


https://dl.doubtnut.com/l/_af99e63GBfxU

