
PHYSICS

BOOKS - PRADEEP PHYSICS (HINGLISH)

MATHEMATICAL TOOLS

Example

1. Find the roots of equation 

A. 

B. 

C. 

D. 

6x2 − 13x + 6 = 0
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_QkLI7hWnl52x


Answer: B

Watch Video Solution

2. 

Watch Video Solution

x2 + x − 2 = 0.

3. Evaluate  upto six places of decimal.

Watch Video Solution

(1001)
1
3

4. Di�erentiate the following w.r.t.x. (i) 2002 (ii)  (iii) 

A.  ,  , 

B.  ,  ,

e ( − 1 ) π2

0 0 0

200 e πe

https://dl.doubtnut.com/l/_QkLI7hWnl52x
https://dl.doubtnut.com/l/_PTiFXlsLYbKG
https://dl.doubtnut.com/l/_Rhc894ej5tZ2
https://dl.doubtnut.com/l/_QtnBo7q828o3


C. NOT DEFINED

D. None of the above

Answer: A

Watch Video Solution

5. Di�erentiate the following with respect to x. 

(i)  (ii)  (iii) 

A.  ,  , 

B.  ,  , 

C.  ,  , 

D.  ,  , 

Answer: B

Watch Video Solution

x6 1

x3 √x

6x4 −3

x4

1

2√x

6x5 −3

x4

1

2√x

6x5 −2

x4

1

2√x

6x3 −3

x4

1

2√x

https://dl.doubtnut.com/l/_QtnBo7q828o3
https://dl.doubtnut.com/l/_bCOizR4FFfr8


6. Di�erentiate the following with respect to x. 

(i) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4x3 − 3x2 + − 8
4

x2

12x3 − 6x − 8x− 3

12x2 − 6x − 8x− 1

12x2 − 4x − 8x− 3

12x2 − 6x − 8x− 4

7. Di�erentiate the following with respect to x. 

(i)  (ii) 

Watch Video Solution

(4x + 2)(5x2 + 4) (2x3 _ 3)(2x− 3 + 1)

https://dl.doubtnut.com/l/_bCOizR4FFfr8
https://dl.doubtnut.com/l/_gMMnRtp9qLVO
https://dl.doubtnut.com/l/_AJAf75FEVYdu


8. Di�erentiate the following with respect to x. 

(i)  (ii) 

Watch Video Solution

(x3 + 2x2 − 4)(4x5 − x2 + 1)
7x5

x + 3

9. Di�erentiate the following with respect to x. 

(i)  (ii)  (iii)  (iv)  (v) 

A. , 

B.  , 

C.  

D. , 

Answer: A

Watch Video Solution

sin 2x cos 3x tan 4x sin3 x x2 /tanx

2 cos 2x −3 sin 3x

2 cos 2x 3 sin 3x

2 cos 2x, −4 sin 3x

2 cos 2x 3 sinx

https://dl.doubtnut.com/l/_AJAf75FEVYdu
https://dl.doubtnut.com/l/_q40CGZGBV5jn
https://dl.doubtnut.com/l/_2FxwfhAjlqaf


10. A particle starts from rest with a unifor acceleration. Its

displacement x after x seconds is given in metres by the relation

  

Calculate the magnitude of its (i) initial velocity (ii) velocity at

s (iii) uniform acceleration and (iv) displacement at t= 5 as.

Watch Video Solution

x = 5 + 6t + 7t2

t = 3

11. The mass of a body is 2.5 Kg. it is in motion and its velocity 

after time t is   

Calculate the force acting on the body at the time t =3 s.

Watch Video Solution

υ

υ = + + 1
t3

3

t2

2

https://dl.doubtnut.com/l/_2FxwfhAjlqaf
https://dl.doubtnut.com/l/_syZT0421cAb0
https://dl.doubtnut.com/l/_QwR0lMfw1JRF


12. The air if �lled in a balloon and the volume of balloon increases

gradually. Find the rate of increase of volume of balloon with

radius when of balloon becomes 30 cm.

Watch Video Solution

13. A particle is at rest, It starts rotating about a �xed point. Its

angle of rotation  with time (t) is given by the relation : 

  

where  is in radian and t is seconds. Find the angular velocity and

angular acceleration of a particle at the end of 6 second.

Watch Video Solution

(θ)

θ = −
6t3

15

t2

2

θ

14. Evaluate : ∫( )dx.
1

ax + b

https://dl.doubtnut.com/l/_32TPLuqv2xE0
https://dl.doubtnut.com/l/_e7zAS45B1oQu
https://dl.doubtnut.com/l/_OehMRQcJ0z8E


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

loge(a + b) + c
1

α

loge (ax + b)2 + c
1

(α)2

loge(ax + b) + c
1

α

loge (ax + b)2 + c
1

α

15. Evaluate : 

Watch Video Solution

∫sec4 x tanxdx.

16. Evaluate 

A. 

∫(x − cos x + 1/x).

− cos x + loge x + C
x2

2

https://dl.doubtnut.com/l/_OehMRQcJ0z8E
https://dl.doubtnut.com/l/_TeJcVK232sg8
https://dl.doubtnut.com/l/_3PnDfY4OhsyR


B. 

C. 

D. 

Answer: B

Watch Video Solution

− sinx + loge x + C
x2

2

− sinx + (x− 2) + C
x2

2

− sinx + loge x + C
x2

3

17. Evaluate 

Watch Video Solution

∫x cos xdx.

18. Evaluate : 

A. 

B. 

∫xn logxdx.

[logx − ] + C
x

nm + 1

1

(n + 1)

[logx − ] + C
xn+ 1

nm + 1

1

(n + 1)

https://dl.doubtnut.com/l/_3PnDfY4OhsyR
https://dl.doubtnut.com/l/_2mL0TDgOiA5z
https://dl.doubtnut.com/l/_HTpdEGFdeYWq


C. 

D. 

Answer: B

Watch Video Solution

[logx − ] + C
xn+ 1

n + 1

1

(n + 1)

[logx − ] + C
xn+ 1

nm

1

(n + 1)

19. Evaluate : 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∫
4

1
x3dx

63.75

613.75

163.75

630.75

https://dl.doubtnut.com/l/_HTpdEGFdeYWq
https://dl.doubtnut.com/l/_QwvjG9YZI3HW


20. Evaluate : 

Watch Video Solution

2

∫

0

21. Evaluate : .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫
b

a

dx
logx

x

[(log b) − (loga)]
1

2

[(loga)2 − (log b)2]
1

2

[(log b)2 − (loga)2]
1

2

[(log b)2 − (loga)2]

https://dl.doubtnut.com/l/_4mxpik49YJN0
https://dl.doubtnut.com/l/_goxy4EXs1cYa


Problems For Practice

22. Evaluate  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
60 ∘

40 ∘
, where

dθ

(θ − θ0)
θ0 = 20∘

0.931

0.6931

0.61

0.9

1. Solve the following : 

Watch Video Solution

10x2 − 27x + 5 = 0

https://dl.doubtnut.com/l/_dUwDRXp6WxX1
https://dl.doubtnut.com/l/_Sv3PCG0nwnCa


2. Solve the following : 

Watch Video Solution

3x2 − 8x + 5 = 0

3. Solve the followings : 

Watch Video Solution

9x2 + 15x + 4 = 0

4. Solve the followings : 

Watch Video Solution

x2 + 4x − 5 = 0

5. Solve the following equation , 

Watch Video Solution

3x2 + 6x − 9 = 0

https://dl.doubtnut.com/l/_n3sFwNVE8Y5T
https://dl.doubtnut.com/l/_M0tN6UhQWlqx
https://dl.doubtnut.com/l/_FzMBDjEyhwBH
https://dl.doubtnut.com/l/_FZLVcw9499ks
https://dl.doubtnut.com/l/_Zt52ua5S2rOo


6. Solve the following : 

Watch Video Solution

5x2 + 4x − 7 = 0

7. Solve the equation for x : 

Watch Video Solution

4x2 − 4ax + (a2 − b2) = 0.

8. Expand using binomial  upto the term having .

Watch Video Solution

(1 + 3x)3
x3

9. Evaluate  upto 4 places of decimal.

Watch Video Solution

(999)1 / 3

https://dl.doubtnut.com/l/_Zt52ua5S2rOo
https://dl.doubtnut.com/l/_Uw8NhO2qwlLJ
https://dl.doubtnut.com/l/_4xKrMrloAMDx
https://dl.doubtnut.com/l/_CA0NX6GFhNGz


10. Evaluate  correct upto four places of decimal.

Watch Video Solution

√26

11. The value of acceleration due to gravity  at height  above

the surface of earth is given by 

. If , then prove that .

Watch Video Solution

(g) h

g ′ =
gR2

(R + h)
2

h < < R g ′ = g(1 − )
2h

R

12. Simplify the following. Using Binomial theorem

View Text Solution

E = K[(1 + )
4

− 1]
Δθ

θ0

https://dl.doubtnut.com/l/_WEMHCOmbxTNk
https://dl.doubtnut.com/l/_P3yZytTUCt84
https://dl.doubtnut.com/l/_IxIeq1Ip2xuj


13. Evaluate  correct up to the four places of decimal.

Watch Video Solution

(1.056)1 / 3

14. Identify , whether the following equation represent a straight

line , parabola or circle: 

A. Straight line

B. Parabola

C. Circle

D. None of the above

Answer: A

Watch Video Solution

y = 7

https://dl.doubtnut.com/l/_pZhtMA45yDW9
https://dl.doubtnut.com/l/_sCsweB7ZlBAs
https://dl.doubtnut.com/l/_4zs1c4pqawMn


15. Identify , whether the following equation represent a straight

line , parabola or circle:

Watch Video Solution

Y 2 − 6x + 3y + 5 = 0

16. Identify , whether the following equation represent a straight

line , parabola or circle:

A. Straight line

B. Parabola

C. Circle

D. None of the above

Answer: C

h id l i

x2 + y2 = 16

https://dl.doubtnut.com/l/_4zs1c4pqawMn
https://dl.doubtnut.com/l/_tWrqTf5EZfTq


Watch Video Solution

17. Find the value of the following :

(a)  (b)  (c ) 

A.   (b)  (c ) `

B.   (b)  (c ) `

C.   (b)  (c ) `

D.   (b)  (c ) `

Answer: A

Watch Video Solution

sin( − 30∘ ) cos( − 60∘ ) tan( − 45∘ )

(a) −1/2, 1/2 −1

(a) 1/2, −1/2 −1

(a) −1/2, 1/2 1

(a) −1/2, −1/2 −1

18. Find the value of the following :

(a)  (b)  (c ) sin 120∘ cos 135∘ tan 150∘

https://dl.doubtnut.com/l/_tWrqTf5EZfTq
https://dl.doubtnut.com/l/_CuDKTRAfodLy
https://dl.doubtnut.com/l/_HBcDs8SA1Zlu


A. (a)  (b)  (c ) 

B. (a)  (b)  (c ) 

C. (a)  (b)  (c ) 

D. (a)  (b)  (c ) 

Answer: B

Watch Video Solution

3/2 −1/√2 −1/√3

√3/2 −1/√2 −1/√3

√3/2 −1/√2 −1/3

√3/2 −1/2 −1/√3

19. Find the value of the following :

(a)  (b)  (c ) 

Watch Video Solution

sin 210∘ cos 220∘ tan 245∘

20. If  �nd the values of cos  and tansin θ = 3/5, θ θ.

https://dl.doubtnut.com/l/_HBcDs8SA1Zlu
https://dl.doubtnut.com/l/_TQew64IEshhd
https://dl.doubtnut.com/l/_vN5dZLClivsV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

;
4
5

3

4

;
4
5

4
3

;
5

4

3

4

;
4
5

4
4

21. An inclined plane rises 1 in 10. if the length of the inclined plane

is 5 cm.. Calculate the hight of the reised end above the horizontal.

Watch Video Solution

22. Simplify the following : 

(i)  (ii)  (iii) (0.0036)1 / 5 (0.056)2 / 3 10− 1 / 5

https://dl.doubtnut.com/l/_vN5dZLClivsV
https://dl.doubtnut.com/l/_DzslYvVYFj3X
https://dl.doubtnut.com/l/_BZwelA4F0SKK


View Text Solution

23. Simplify the following : 

(i)  (ii) 

View Text Solution

(0.05246)
1 / 8

− 2.6055
3.142 × (80.2)1 / 2

(9.8)
1 / 2

24. Find antilog of (i) - 2.6674 (ii) - 3.01 (iii) -0.3467

View Text Solution

25. Di�erentiate the following w.r.t.x 

(i)  (ii)  (iii) -14

Watch Video Solution

π2 e2

https://dl.doubtnut.com/l/_BZwelA4F0SKK
https://dl.doubtnut.com/l/_yFQHnpUy2guJ
https://dl.doubtnut.com/l/_F8ua4nmoI5ou
https://dl.doubtnut.com/l/_8C4imfroMFcT
https://dl.doubtnut.com/l/_0ufX2wXElLFc


26. Di�erentiate the following w.r.t.x 

(1)  (ii)  (iii)  (iv)  (v) 

Watch Video Solution

(3x + 5) x− 2 x3 / 2 √x −
1

√x

1

(x + 2)

27. Di�erentiate the following w.r.t.x 

(i)  (ii)  (iii)  (iv) x sin nx

Watch Video Solution

3x5 / 2 (4x)1 / 3 6

√x

28. Di�erentiate the following w.r.tx 

(i)  (ii)  (iii) 

Watch Video Solution

(5x2 + 6)(2x3 + 4) √x(x2 + 7) (x2 + 3)(x4 − 9)

https://dl.doubtnut.com/l/_0ufX2wXElLFc
https://dl.doubtnut.com/l/_hEm0QsoEmijY
https://dl.doubtnut.com/l/_l0uw1zoMLUmz


29. Di�erentiate the following w.r.t.x 

(i)  (ii) 

Watch Video Solution

2

(3x + 1)

3x + 5

4x + 6

30. Di�erentiate the following w.r.t.x 

sin 3x (ii)  (iii) 

Watch Video Solution

cos2 x sinx3

31. Di�erentiate the following w.r.t.x and �nd the value when x =9. 

(i) 

A. (i)  (ii)  (iii) 

B. (i)  (ii)  (iii) 

C. (i)  (ii)  (iii) 

sin 5x  (ii)tan 5x  (iii)cos 5x

5/√3 5 −5/√3

25/√2 5 −5/√2

5/√2 10 −5/√2

https://dl.doubtnut.com/l/_nQlM1OubIdDk
https://dl.doubtnut.com/l/_DNGwIdCe2LB1
https://dl.doubtnut.com/l/_3eExkbzPDDTM


D. (i)  (ii)  (iii) 

Answer: C

Watch Video Solution

5/√2 10 −7/√3

32. Di�erentiate the following w.r.t., x 

(i)  (ii)  (iii) 

Watch Video Solution

tan3 x
cos x

(1 − sinx)
sin(ax + b)2

33. If  and , �nd .

Watch Video Solution

x = a(θ + sin θ) y = a(1 − cos θ) dy/dx

34. If  and , �nd x = at3 y = bt2 .
dy

dx

https://dl.doubtnut.com/l/_3eExkbzPDDTM
https://dl.doubtnut.com/l/_X2bz3wBx9hSp
https://dl.doubtnut.com/l/_2EA5U394Z0Lt
https://dl.doubtnut.com/l/_pAE59ce73iDh


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0

2b
3a

2b
3at

2

3at

35. If  and , �nd 

Watch Video Solution

x = a cos θ y = b sin θ
dy

dx

36. If the displacement x of a particle (in metre) is related with time

(in second) according to relation 

  x = 2t3 − 3t2 + 2t + 2

https://dl.doubtnut.com/l/_pAE59ce73iDh
https://dl.doubtnut.com/l/_scJjyh4gPIAj
https://dl.doubtnut.com/l/_J5fMYl4pXWXi


�nd the position, velocity and acceleration of a particle at the end

of 2 seconds.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10m; 14m/s; 10m/s2

18m; 14m/s; 18m/s2

14m; 112m/s; 18m/s2

10m; 14m/s; 18m/s2

37. A particle starts from rest and its angular displacement (in red)

is given by  calculate the angular velocity at the end

of t =4 second.

Watch Video Solution

θ = + ,
t2

20

t

5

https://dl.doubtnut.com/l/_J5fMYl4pXWXi
https://dl.doubtnut.com/l/_Foy88P4HYcKc


38. A metallic disc is being heated. Its area A  at any time t

 is given by 

  

Calculate the rate of increase of area at .

Watch Video Solution

(inm2)

(in sec)

A = 5t2 + 4t + 8

t = 3s

39. A particle starts from origin with uniform acceleration. Its

displacement after t seconds is given in metres by the relation

  

Calculate the magnitude of its (i) initial velocity (ii) velocity at t =4

s (iii) uniform acceleration (iv) displacement at t =5 s.

Watch Video Solution

x = 2 + 5t + 7t2

https://dl.doubtnut.com/l/_Hloz0s5ApriR
https://dl.doubtnut.com/l/_RgcjsGOpkOsC


40. if the displacement of the particle at an instant is given by 

  

where r is amplitude of oscillation.  is the angular velocity and

 is the initial phase of the particle, then �nd the particle

velocity and particle acceleration.

Watch Video Solution

y = r sin(ωt − θ)

ω

−θ

41. Intergrate the following with respect to x 

(i)  (ii)  (iii) 

A. (i)  (ii)  (iii) 

B. (i)  (ii)  (iii)

C. (i)  (ii)  (iii)

3√x5 √x −
1

√x
(√x + )

2
1

x

x + C
6

7

7
2 x3 / 2 − 2x1 / 2 + C

2

3
− ( ) + 4x

x

2

1

x

1
2

x + C
6

7

7
2 x3 / 2 − 2x1 / 2 + C

2

3

− ( ) + 4x
x2

2

1

x

1
2

x + C
3

7

7
2 x3 / 2 − 2x1 / 2 + C

2

3

− ( ) + 4x
x3

2

1

x

1
2

https://dl.doubtnut.com/l/_ufOnsaA0xOEH
https://dl.doubtnut.com/l/_VMqrTBk31pau


D. (i)  (ii)  (iii)

Answer: B

Watch Video Solution

x + C
6

7

1
2 x3 / 2 − 3x1 / 2 + C

2

3

− ( ) + 4x
x2

2

1

x

1
2

42. Intergrate the following functions w.r.t.x and �nd withinj the

limits x = 2 to 4. 

(i)  (ii)  (iii)  (iv) 

Watch Video Solution

x3
√x x− 1 x− 1 / 2

43. Evaluate the following intergrals 

A. 

∫
+π / 2

−π / 2
cos xdx

1

https://dl.doubtnut.com/l/_VMqrTBk31pau
https://dl.doubtnut.com/l/_Gji7kM5mEIsi
https://dl.doubtnut.com/l/_KWgRilZg58HE


B. 

C. 

D. 

Answer: C

Watch Video Solution

0

2

−1

44. Evaluate the following intergrals 

(i)  (ii)  (iii)  (iv) 

Watch Video Solution

∫
30

15
cos(4x − 3)dx ∫

30

0
cos 5xdx ∫

30

0
cos 5xdx

∫
10

0

sec2(3x + 6)dx

45. Evaluate w.r.t.x , (i)  (ii) 

Watch Video Solution

intx logxdx ∈ g(x2 − cos x + )dx
1

x

https://dl.doubtnut.com/l/_KWgRilZg58HE
https://dl.doubtnut.com/l/_NXP5Y1GHiZm1
https://dl.doubtnut.com/l/_sSfdhXm1or4R


46. Evaluate (i)  (ii)  (iii) 

 (iv) 

Watch Video Solution

∫
π / 4

0

sinx cos xdx ∫
π / 2

0

(1 + cos x)1 / 2
dx

∫
π / 2

0

(1 + sinx)1 / 2
dx ∫

π / 4

0

(1 − cos 2x)1 / 2
dx

47. Evaluate 

Watch Video Solution

∫
∞

R

dx
GMm

x2

48. Evaluate  where  a constant

temperature of surroundings.

Watch Video Solution

∫
50

40

,
dθ

θ − θ0
θ0 = 30∘C,

https://dl.doubtnut.com/l/_sSfdhXm1or4R
https://dl.doubtnut.com/l/_XaDrs6up0UCJ
https://dl.doubtnut.com/l/_Dyg6F5icdLCE
https://dl.doubtnut.com/l/_VQsRQS26EmND


49. Evaluate : (a)

Watch Video Solution

∫
υ

u

dv = ∫
t

0
adt(b)∫

s

0
ds = ∫

t

0
udt + ∫

t

0
adt(c)∫

υg

u

udv = ∫
s

0
ads

50. Find the (i) surface area (ii) volume of the cylinder of length 10

cm and radius 2cm.

Watch Video Solution

51. Find the (i) surface area and (ii) volume of a shpere of radius

5cm.

Watch Video Solution

https://dl.doubtnut.com/l/_RJvRIf49cp7Y
https://dl.doubtnut.com/l/_2xxprXoauP17
https://dl.doubtnut.com/l/_Pyq2Fb8SVlYg


M C Q

52. Find the (i) surface area (ii) volume of the rectangular body of

dimension 30 cm xx10 cm xx5 cm.

Watch Video Solution

53. Find the volume of the cone of height 10 cm and radius of the

base 3 cm.

Watch Video Solution

1. In the quadratic equation,  the

value of x are

A. 

pqx2 − (p2 + q2)x + pq = 0,

,
p + q

p

p + q

q

https://dl.doubtnut.com/l/_LSbFVwdCsw0X
https://dl.doubtnut.com/l/_h6jDJnyjkV1u
https://dl.doubtnut.com/l/_2hmFcMAbiJbs


B. 

C. 

D. 

Answer: C

Watch Video Solution

,
p − q

p

−q

q

,
p

q

q

p

,
pq

p + q

pq

p − q

2. An inclined plane rises 1 in 10. if the length of the inclined plane

is 5 cm.. Calculate the hight of the reised end above the horizontal.

A. 0.1 m

B. 0.25 m

C. 0.5 m

D. 1.0 m

Answer: C

https://dl.doubtnut.com/l/_2hmFcMAbiJbs
https://dl.doubtnut.com/l/_OY9f5sG0A3Fu


Watch Video Solution

3. The equation  represents

A. a straight line

B. parabola

C. circle

D. ellipse

Answer: B

Watch Video Solution

x2 − 8x + 2y + 7 = 0,

4. When x =4, the derivative of  is

A. 

√x

1

2

https://dl.doubtnut.com/l/_OY9f5sG0A3Fu
https://dl.doubtnut.com/l/_dBk9UNEUjPMB
https://dl.doubtnut.com/l/_d5mXhD40bosr


B. 

C. 2

D. 4

Answer: B

Watch Video Solution

1

4

5. The value of  dx is

A. 51

B. 52.3

C. 101

D. 103.3

Answer: B

h id l i

∫
10

0
(x + )

1

x

https://dl.doubtnut.com/l/_d5mXhD40bosr
https://dl.doubtnut.com/l/_YGO5F6aZbjGu


Fill In The Blanks

Watch Video Solution

1. 

Watch Video Solution

(a + b)
2

+ (a − b)
2

= ….

2. 

Watch Video Solution

n !(i. e. , factorialn) = …. .

3. 

Watch Video Solution

cos ec2θ − cot2 θ = 1 + …. .

https://dl.doubtnut.com/l/_YGO5F6aZbjGu
https://dl.doubtnut.com/l/_ooPnYdOxJM3u
https://dl.doubtnut.com/l/_mQxJ24zCuxgj
https://dl.doubtnut.com/l/_zjzLik53GmDM


4. 

Watch Video Solution

Lt sin θ = …. . (in radian)θ → 0

5. 

Watch Video Solution

∫cos xdx = …….

https://dl.doubtnut.com/l/_kTqumvRZl8Ys
https://dl.doubtnut.com/l/_phmAqxMCLRkW

