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Exercise

1. Write that condition of Rolle’s theorem which is violated by

the function  in .

Watch Video Solution

f(x) = |x − 1| [0, 2]

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_agKuM0u1Posd


2. Write the value of:

Watch Video Solution

∫

0

(dx) − ∫

0

(cos x)(sinx + cos x)(dx)

π

2

sinx

sinx + cos x

π

2

3. If p and q are the order and degree of the di�erential

equation , then choose the

correct statement out of 

Watch Video Solution

y( )
2

+ x2 + xy = sinx
dy

dx

d2y

dx
2

p < q

4. 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://dl.doubtnut.com/l/_6eC0vg6AXH9E
https://dl.doubtnut.com/l/_I57h0kpdY3Fv
https://dl.doubtnut.com/l/_3tBEhRR9NRAI


correct statement out of 

Watch Video Solution

p = q

5. If p and q are the order and degree of the di�erential

equation , then choose the

correct statement out of 

Watch Video Solution

y( )
2

+ x2 + xy = sinx
dy

dx

d2y

dx
2

p < q

6. If  and , then write the value of 

.

Watch Video Solution

∣
∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 2
→
a ⋅

→
b = 0

∣
∣
∣
→
a ×

→
b

∣
∣
∣

https://dl.doubtnut.com/l/_3tBEhRR9NRAI
https://dl.doubtnut.com/l/_i4m3uTSffkpD
https://dl.doubtnut.com/l/_Y7FC9nB0eRJq
https://dl.doubtnut.com/l/_P59rKcN0QXLp


7. Write the distance between parallel planes 

and .

Watch Video Solution

2x − y + 3z = 4

2x − y + 3z = 18

8. 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

9. 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/_P59rKcN0QXLp
https://dl.doubtnut.com/l/_Wzu3Vk8zNUys
https://dl.doubtnut.com/l/_YsmxWevEBDRE
https://dl.doubtnut.com/l/_FZNZeD36q9g0


10. If , then write the value of r.

Watch Video Solution

nCr =n Pr, r ≠ 1

11. A binomial distribution has mean  and variance . Write the

number of trials.

Watch Video Solution

4 3

12. Find , when 

Watch Video Solution

dy

dt
y = sin− 1(2 )

√t2 − 1

t2

13. Find , if 

Watch Video Solution

dy

dx
xmyn = ( )

m+n
x

y

https://dl.doubtnut.com/l/_FZNZeD36q9g0
https://dl.doubtnut.com/l/_0MTEok8HQf95
https://dl.doubtnut.com/l/_wP8ZiV6JvkeK
https://dl.doubtnut.com/l/_WKn6S2uPvSK6


14. If , then prove that 

Watch Video Solution

x = a secθ, y = b tan θ = −
d2y

dx2

b4

a2y3

15. If , show that =0

Watch Video Solution

u = x3 − 3xy2 +
∂2u

∂x2

∂2u

∂y2

16. Find the intervals where the following functions are (a)

increasing and (b) decreasing. 

Watch Video Solution

y = sinx + cos x, x ∈ [0, 2π]

17. Find the following limits: lim
x→ 0 +

ln tanx

ln sin 2x

https://dl.doubtnut.com/l/_WKn6S2uPvSK6
https://dl.doubtnut.com/l/_ympMdTZPE98E
https://dl.doubtnut.com/l/_qIjmAjPM5WN7
https://dl.doubtnut.com/l/_MBPRzxGN8bCJ
https://dl.doubtnut.com/l/_pzod88JowQnX


Watch Video Solution

18. The radius of a spherical soap bubble is increasing at the rate

of 0.2 cm sec. Find the rate of increase of its surface area, when

the radius is 7 cm. (  = 3.141 approx)

Watch Video Solution

/

π

19. If  and  then �nd f(x).

Watch Video Solution

f' (x) = ex +
1

1 + x2
f(0) = 1,

20. Evaluate 

Watch Video Solution

∫(logx)2
dx

https://dl.doubtnut.com/l/_pzod88JowQnX
https://dl.doubtnut.com/l/_cCxa3xiTCunp
https://dl.doubtnut.com/l/_L2fxAinY58dP
https://dl.doubtnut.com/l/_LPLvnyFwwRK1
https://dl.doubtnut.com/l/_KvPZQkZvWoSG


21. Evaluate: 

Watch Video Solution

∫ dx
2x + 9

(x + 3)2

22. 

Watch Video Solution

∫
1

0
dx

x5(4 − x2)

√1 − x2

23. Evaluate 

Watch Video Solution

∫ dx
sinx cos x

sin2 x − 2 sinx + 3

24. Solve .

Watch Video Solution

dy + e−y sinxdx = 0

https://dl.doubtnut.com/l/_KvPZQkZvWoSG
https://dl.doubtnut.com/l/_OWb231xyuUdN
https://dl.doubtnut.com/l/_ymlN9MsveBmk
https://dl.doubtnut.com/l/_4gELWWDH11fK


25. Solve: 

Watch Video Solution

(x2 − 1) + 2xy = 1
dy

dx

26. Prove that 

  

State when equality will hold,

Watch Video Solution

|a + b| ≤ |a| + |b|

27. Find the area of the triangle ABC with vertices A(1,2,4),

B(3,1,-2) and C(4,3,1) by vector method.

Watch Video Solution

https://dl.doubtnut.com/l/_EL4JYwPfGem4
https://dl.doubtnut.com/l/_wK8SGPiz86wP
https://dl.doubtnut.com/l/_KPeek3OX7sqT


28. 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

29. passing through the point  perpendicular to the

planes  and .

Watch Video Solution

( − 1, 3, 2)

x + 2y + 2z = 5 3x + 3y + 2z = 8

30. 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/_TXL6TFCilo1t
https://dl.doubtnut.com/l/_evg4UVTRfObF
https://dl.doubtnut.com/l/_DoZP75cU4hSk
https://dl.doubtnut.com/l/_ld3hA68k9Kaw


31. Solve the following LPP graphically 

Maximize,   

Subject to   

.

Watch Video Solution

Z = 20x + 30y

3x + 5y ≤ 15

x, y ≥ 0

32. Find the feasible region of the following system 

Watch Video Solution

2x + y ≥ 6, x − y ≤ 3, x ≥ 0, y ≥ 0

33. Show that  is a factor of 

Watch Video Solution

(a + 1)
∣
∣ 
∣ 
∣
∣

(a + 1) 2 3

1 a + 1 3

3 −6 a + 1

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_ld3hA68k9Kaw
https://dl.doubtnut.com/l/_OmvCUVEjiM78
https://dl.doubtnut.com/l/_3RMMOzjND08X
https://dl.doubtnut.com/l/_D8KiPVkVwuPg


34. 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

⎤
⎥
⎦

35. If  and , show that for no values of

.

Watch Video Solution

A = [
α 0

1 1
] B = [

1 0

5 1
]

α, A2 = B

36. How many 4 digit numbers each greater than 6000 can be

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

Watch Video Solution

https://dl.doubtnut.com/l/_D8KiPVkVwuPg
https://dl.doubtnut.com/l/_IQ81t5m6n12o
https://dl.doubtnut.com/l/_NUF5vOhgA40E
https://dl.doubtnut.com/l/_GCFa9oQEGGPm


37. If , prove that .

Watch Video Solution

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

38. 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

39. 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/_GCFa9oQEGGPm
https://dl.doubtnut.com/l/_MVCSpueFQuer
https://dl.doubtnut.com/l/_p6xH5K3Y0hfA


40. If X follows a binomial distribution with parameter 

and p with , �nd p.

Watch Video Solution

n = 6

4P (X = 4) = P (X = 2)

41. 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

42. Shows that the triangle of greatest area that can be

inscribed in a circle is equilateral.

Watch Video Solution

https://dl.doubtnut.com/l/_ItuVLYihBiBd
https://dl.doubtnut.com/l/_cReJFJHlOsue
https://dl.doubtnut.com/l/_29I8QoKJY2jF


43. Determine the area common to the parabola  and the

circle .

Watch Video Solution

y2 = x

x2 + y2 = 2x

44. Find the solution of the following di�erential equations:

Watch Video Solution

xdy − ydx = √x2 + y2dx

45. Prove that

 = 0

and hence prove that

 are

coplanar.

→
a × (

→
b ×

→
c ) +

→
b × (

→
c ×

→
a ) +

→
c × (

→
a ×

→
b )

→
a × (

→
b ×

→
c ),

→
b × (

→
c ×

→
a ),

→
c × (

→
a ×

→
b )

https://dl.doubtnut.com/l/_mrVV28vAxyct
https://dl.doubtnut.com/l/_PhJfL9Vf2voq
https://dl.doubtnut.com/l/_SADpznDtaFIY


Watch Video Solution

46. 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 

Watch Video Solution

+ + = 2
a

x

b

y

c

z

47. Solve the following LPP graphically : Maximize :

 subject to :   

Watch Video Solution

Z = 5x1 + 3x2 3x1 + 5x2 ≤ 15 5x1 + 2x2 ≤ 10

x1, x2 ≥ 0

https://dl.doubtnut.com/l/_SADpznDtaFIY
https://dl.doubtnut.com/l/_vLnatUKWDx2I
https://dl.doubtnut.com/l/_I1vZuIXGINFP


48. Solve the following system of equations by the matrix

inversion method. 

  

  

and 

Watch Video Solution

x + y + z = 4

2x − y + 3z = 1

3x + 2y − z = 1

49. Show that:

Watch Video Solution

C0Cr + C1Cr+ 1 + C2Cr+ 2 + …. + Cn−rCn =
(2n) !

(n − r) !(n + r) !

50. Three persons hit a target with probability  and 

respectively. If each one shoot at the target once, 

,
1
2

1

3

1

4

https://dl.doubtnut.com/l/_WYXhNXgiSlr7
https://dl.doubtnut.com/l/_VaoPTN3untj8
https://dl.doubtnut.com/l/_ITLEzkgEHt5r


�nd the probability that exactly one of them hits the target

Watch Video Solution

51. Three persons hit a target with probability  and 

respectively. If each one shoot at the target once, 

if only one of them hits the target what is the probability that it

was the �rst person ?

Watch Video Solution

,
1

2

1

3

1

4

https://dl.doubtnut.com/l/_ITLEzkgEHt5r
https://dl.doubtnut.com/l/_nyy5EnhU4tEb

