
MATHS

BOOKS - TELUGU ACADEMY MATHS (TELUGU ENGLISH)

QUESTION PAPER

Section A

1. If  are de�ned by 

, then �nd (i) 

Watch Video Solution

f :R → R, g :R → R

f(x) = 3x − 1 and g(x) = x2 + 1 (fog)(2)

2. If  then �nd (i) 

Watch Video Solution

f = {(1, 2), (2, − 3), (3, − 1)} 2f

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_H3wxpw9BrKin
https://dl.doubtnut.com/l/_mG2xxiLM5JRN
https://dl.doubtnut.com/l/_3oTPf3Rc7GvN


3. If  is a surjection de�ned by 

 then �nd B.

Watch Video Solution

A = {0, , , , } and f :A → B
π

6

π

4

π

3

π

2

f(x) = cos x

4. If  is a surjection de�ned by 

 then �nd B.

Watch Video Solution

A = { − 2, − 1, 0, 1, 2} and f :A → B

f(x) = x2 + x + 1

5. If Q is the set of all rational numbers, and  is de�ned by 

, show that f is a bijection.

Watch Video Solution

f :Q → Q

f(x) = 5x + 4, ∀x ∈ Q

6. Find the inverse function of .

Watch Video Solution

f(x) = 5x

https://dl.doubtnut.com/l/_3oTPf3Rc7GvN
https://dl.doubtnut.com/l/_R2UXlmBhfudX
https://dl.doubtnut.com/l/_8D8drRPyIMgR
https://dl.doubtnut.com/l/_BnJ2mbN96Z8f


7. Find the domain of the real function 

Watch Video Solution

f(x) = √x2 − 25

8. Find the domain of the real function 

Watch Video Solution

f(x) =
1

√1 − x2

9. Find the domain of the real function 

Watch Video Solution

log(x2 − 4x + 3)

10. Find the domain of the real function 

Watch Video Solution

f(x) =
1

(x2 − 1)(x + 3)

https://dl.doubtnut.com/l/_BnJ2mbN96Z8f
https://dl.doubtnut.com/l/_SafBdr9Pec8c
https://dl.doubtnut.com/l/_vEHAN4DuTuOt
https://dl.doubtnut.com/l/_DxVr8NZuprku
https://dl.doubtnut.com/l/_YgTHqlpdZzuC


11. Find the range of the real function 

Watch Video Solution

x2 − 4

x − 2

12. If  then �nd the values of x,y,z

and a.

Watch Video Solution

⎡
⎢
⎣

x − 1 2 5 − y

0 z − 1 7

1 0 a − 5

⎤
⎥
⎦

=
⎡
⎢
⎣

1 2 3

0 4 7

1 0 0

⎤
⎥
⎦

13. If  then �nd X.

Watch Video Solution

A = [
1 2

3 4
], B = [

3 8

7 2
]2X + A = B

14. Find the trace of .

Watch Video Solution

⎡
⎢
⎣

1 3 −5

2 −1 5

2 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_yZRwda6DBYti
https://dl.doubtnut.com/l/_kZpplntr2luZ
https://dl.doubtnut.com/l/_PjWpbTQ7CVMb
https://dl.doubtnut.com/l/_bcNOQ3zDDQnC


15. If  then �nd .

Watch Video Solution

A = [
2 −4

5 3
] A + A' and AA'

16. IF  and  then verify that

(AB)'=B'A'.

Watch Video Solution

A = [
2 −1 2

1 3 −4
] B =

⎡
⎢
⎣

1 −2

−3 0

5 4

⎤
⎥
⎦

17. If  is a skew symmetric matrix then �nd the value of x.

Watch Video Solution

⎡
⎢
⎣

0 2 1

−2 0 −2

−1 x 0

⎤
⎥
⎦

18. Find the cofactors of 2 and -5 in the matrix 

Watch Video Solution

⎡
⎢
⎣

−1 0 5

1 2 −2

−4 −5 3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_s04pllh9yvd0
https://dl.doubtnut.com/l/_vbj6OcErdxPh
https://dl.doubtnut.com/l/_TKDHJubVgDkq
https://dl.doubtnut.com/l/_tYddrt9Jy4cj


19. If  det A = 45 then �nd x.

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

2 3 4

5 −6 x

⎤
⎥
⎦

20. IF  and  then �nd the value of k

Watch Video Solution

A = [
2 4

−1 k
] A2 = 0

21. Find the rank of 

Watch Video Solution

⎡
⎢
⎣

1 2 3

2 3 4

0 1 2

⎤
⎥
⎦

22. De�ne symmetric and skew symmetric matrix and give an example to

each.

Watch Video Solution

https://dl.doubtnut.com/l/_tYddrt9Jy4cj
https://dl.doubtnut.com/l/_GKXWw1uV6sgH
https://dl.doubtnut.com/l/_AEziqVfeaHz4
https://dl.doubtnut.com/l/_qvFEjlFY7ERL
https://dl.doubtnut.com/l/_FRvtCE0tFgyt


23. If  . Find the unit

vector in the opposite direction of .

Watch Video Solution

ā = 2 ī + 4j̄ − 5k̄, b̄ = ī + j̄ + k̄ and c̄ = j̄ + 2k̄

ā + b̄ + c̄

24. Find a vector in the direction of vector  has magnitude 7

units.

Watch Video Solution

ā = ī − 2j̄

25. If  be the angle made by the vector  with the

positive direction of the coordinate axes, then �nd .

Watch Video Solution

α, β and γ 3 ī − 6j̄ + 2k̄

cosα, cos β, cos γ

https://dl.doubtnut.com/l/_FRvtCE0tFgyt
https://dl.doubtnut.com/l/_46pz7yWqt3Nl
https://dl.doubtnut.com/l/_oPmF0TvaAd5i
https://dl.doubtnut.com/l/_iBnYWWKES5hm


26. Show that the points

 are the vertices of a

right angled triangle.

Watch Video Solution

A(2 ī − j̄ + k̄), B( ī − 3j̄ − 5k̄), C(3 ī − 4j̄ − 4k̄)

27. If  and  are collinear vectors then

�nd m,n.

Watch Video Solution

ā = 2 ī + 5j̄ + k̄ b̄ = 4 ī + mj̄ + nk̄

28. If the position vectors of the points A,B,C are 

 respectively and 

 then �nd the value of .

Watch Video Solution

−2 ī + j̄ − k̄, − 4 ī + 2j̄ + 2k̄, 6 ī − 3j̄ − 13k̄

¯̄̄ ¯̄¯AB = λ¯̄̄ ¯̄¯AC λ

https://dl.doubtnut.com/l/_HMRtw7QhG7ln
https://dl.doubtnut.com/l/_RlDZGGMozQeA
https://dl.doubtnut.com/l/_8ulRdXxa1xGy


29. Show that the points whose P,V are

 are collinear, where  are non-

coplanar vectors.

Watch Video Solution

−2ā + 3b̄ + 5c̄, ā + 2b̄ + 3c̄, 7ā − c̄ ā, b̄, c̄

30. Find the vectore equation of the line passing through the point

 parallel to vector .

Watch Video Solution

2 ī + j̄ + 3k̄ 4 ī − 2j̄ + 3k̄

31. Find the vector equation of the line passing through the points

.

Watch Video Solution

2 ī + j̄ + 3k̄ and − 4 ī + 3j̄ − k̄

https://dl.doubtnut.com/l/_0we9txdnzkEP
https://dl.doubtnut.com/l/_eDLqphTakQST
https://dl.doubtnut.com/l/_CYF4PSNv9oEF


32. Find the vector equation of the plane passing through the points

.

Watch Video Solution

ī − 2j̄ + 5k̄, − 5j̄ − k̄, − 3 ī + 5j̄

33. If  then S.T  are

perpendicular.

Watch Video Solution

ā = ī + 2j̄ − 3k̄, b̄ = 3 ī − j̄ + 2k̄ ā + b̄, ā − b̄

34. If vectors  are perpendicular to each

other �nd .

Watch Video Solution

λī − 3j̄ + 5k̄, 2λī − λj̄ − k̄

λ

35. Find a unit vector perpendicular to the plane containing the vector 

ā = 4 ī + 3j̄ − k̄, b̄ = 2 ī − 6j̄ − 3k̄

https://dl.doubtnut.com/l/_Hsw5WNwwp07c
https://dl.doubtnut.com/l/_6jFQf0gzSQAi
https://dl.doubtnut.com/l/_r1mzMuzxlAeg
https://dl.doubtnut.com/l/_16FhHHahXWOL


Watch Video Solution

36. If  then �nd the projection vector of 

 on  and its magnitude.

Watch Video Solution

ā = ī + j̄ + k̄, b̄ = 2 ī + 3j̄ + k̄

b̄ ā

37. Find the vector area and area of the parallelogram having

 as adjacent sides.

Watch Video Solution

ā = ī + 2j̄ − k̄, b̄ = 2 ī − j̄ + 2k̄

38. Find anle between planes

Watch Video Solution

r̄. (2 ī − j̄ + 2k̄) = 3, r̄. (3 ī + 6j̄ + k̄) = 4

https://dl.doubtnut.com/l/_16FhHHahXWOL
https://dl.doubtnut.com/l/_MdTzwm0TId1f
https://dl.doubtnut.com/l/_KyjMqt5K2bzo
https://dl.doubtnut.com/l/_hLCP4dkcKLF2


39. If  then S.T 

Watch Video Solution

cos θ + sin θ = √2 cos θ cos θ − sin θ = √2 sin θ

40. Show that .

Watch Video Solution

cos 340∘ cos 40∘ + sin 200∘ sin 140∘ =
1

2

41. Prove that .

Watch Video Solution

= cot 36∘cos 9∘ + sin 9∘

cos 9∘ − sin 9∘

42. Prove that .

Watch Video Solution

sin2 42∘ − cos2 78∘

43. Prove that .tan 50∘ − tan 40∘ − 2tan 10∘

https://dl.doubtnut.com/l/_c0JIFXqUWjjG
https://dl.doubtnut.com/l/_LeCZfuQ9Alik
https://dl.doubtnut.com/l/_6xzLk3LwkC3v
https://dl.doubtnut.com/l/_k9mBynwNFn7L
https://dl.doubtnut.com/l/_mHhVw269cjFB


Watch Video Solution

44. Prove that .

Watch Video Solution

(1 + cot θ − cosecθ)(1 + tan θ + secθ) = 2

45. If  , where , evaluate .

Watch Video Solution

sinα =
3

5
< α < π

π

2
cos 3α and tan 2α

46. Find the period of 

Watch Video Solution

f(x) = cos( )
4x + 9

5

47. Find the period of  (n any positive

integer)

Watch Video Solution

tan(x + 4x + 9x + ....... + n2x)

https://dl.doubtnut.com/l/_mHhVw269cjFB
https://dl.doubtnut.com/l/_SxEhqE5etdxJ
https://dl.doubtnut.com/l/_7nMrgZbHN6Zn
https://dl.doubtnut.com/l/_BAZPZvxKP6k3
https://dl.doubtnut.com/l/_LqKCxhmRDMpW


48. Find a cosine function whose period is 7.

Watch Video Solution

49. Find the range of 

Watch Video Solution

13 cos x + 3√3 sinx − 4

50. Find the extreme values of .

Watch Video Solution

3 sin2 x + 5 cos2 x

51. Find max. and min. of .

Watch Video Solution

3 sinx + 4 cos x

https://dl.doubtnut.com/l/_LqKCxhmRDMpW
https://dl.doubtnut.com/l/_8uhHuN0B9PvI
https://dl.doubtnut.com/l/_ThVhN63FRWnH
https://dl.doubtnut.com/l/_9Zg1XHCI5NBe
https://dl.doubtnut.com/l/_XYJStwYQbQgn


52. Prove that 

Watch Video Solution

cosh2 x − sinh2 x = 1

53. Prove that 

Watch Video Solution

(coshx − sinhx)n = cosh(nx) − sinh(nx)

54. IF sinhx=  then �nd cosh2x and sinh2x.

Watch Video Solution

3/4

55. If 

Watch Video Solution

sinhx = 3  then show that x = log(3 + √10)

56. S.T .= loge 3
tanh− 1 1

2

1

2

https://dl.doubtnut.com/l/_9YhPwNZwWJIt
https://dl.doubtnut.com/l/_rScrZDfGEwDU
https://dl.doubtnut.com/l/_RPPf7Td3PTNA
https://dl.doubtnut.com/l/_rIXyQaG0pmAI
https://dl.doubtnut.com/l/_P0KGXbCBX3iQ


Section B

Watch Video Solution

1. Show that the matrix  is non-singular and �nd .

Watch Video Solution

A =
⎡
⎢
⎣

1 2 1

3 2 3

1 1 2

⎤
⎥
⎦

A− 1

2. IF  then show that .

Watch Video Solution

A =
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

A− 1 = A3

3. S.T .

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

https://dl.doubtnut.com/l/_P0KGXbCBX3iQ
https://dl.doubtnut.com/l/_w7llAERujNKI
https://dl.doubtnut.com/l/_ANkD34r63LBa
https://dl.doubtnut.com/l/_OhsG0gTjfTws
https://dl.doubtnut.com/l/_n9j9DSmorBoc


4. Without expanding the determinant , prove that

Watch Video Solution

∣
∣
∣
∣
∣

a a2 bc

b b2 ca

c c2 ab

∣
∣ 
∣ 
∣
∣

=

∣
∣ 
∣ 
∣
∣

1 a2 a3

1 b2 b3

1 c2 c3

∣
∣ 
∣ 
∣
∣

5. Show that

.

Watch Video Solution

|(b + c, c + a, a + b), (a + b, b + c, c + a)(a, b, c)| = a3 + b3 + c3 − 3abc

6. If , then for any integer  show that 

Watch Video Solution

diagA = [a1, a2, a3] n ≥ 1

An = diag[an1 , an2 , an3]

https://dl.doubtnut.com/l/_n9j9DSmorBoc
https://dl.doubtnut.com/l/_tbjdFQc4BdIt
https://dl.doubtnut.com/l/_Ee6elbJYblbP


7. If ABCDEF is a regular hexagon with centre O , then P.T

Watch Video Solution

¯̄̄ ¯̄¯AB + ¯̄̄ ¯̄¯AC + ¯̄¯̄¯̄AD + ¯̄̄ ¯̄¯AE + ¯̄̄¯̄¯AF = 3̄ ¯̄¯̄¯AD = 6̄ ¯̄̄ ¯̄AO

8. If the points whose position vectors are

 are coplanar,

then show that .

Watch Video Solution

3 ī − 2j̄ − k̄, 2 ī + 3j̄ − 4k̄, − ī + j̄ + 2k̄, 4 ī + 5j̄ + λk̄

λ = −
146

17

9. Find the vector equation of the plane passing through the points.

 and show that the point 

 lies in the plane.

Watch Video Solution

4 ī − 3j̄ − k̄, 3 ī + 7j̄ − 10k̄ and 2 ī + 5j̄ − 7k̄

ī + 2j̄ − 3k̄

https://dl.doubtnut.com/l/_2vGEm4pZDpug
https://dl.doubtnut.com/l/_jBW69G7Kakz0
https://dl.doubtnut.com/l/_VYJwj4lOkV0z


10. In the two dimensional plane, prove by using vector methods, the

equation of the line whose intercepts on the axes are 'a' and 'b' is

.

Watch Video Solution

+ = 1
x

a

y

b

11. If  are non-coplaner, then show that the vectors 

 are coplanar

Watch Video Solution

ā, b̄, c̄

ā − b̄, b̄ + c̄, c̄ + ā

12. Find the area of the triangle formed with the points

.

Watch Video Solution

A(1, 2, 3), B(2, 3, 1), C(3, 1, 2)

https://dl.doubtnut.com/l/_vwNFSriBvV6y
https://dl.doubtnut.com/l/_jd0brj4LR6vs
https://dl.doubtnut.com/l/_EB3KgbnpegRx


13. If  then �nd 

.

Watch Video Solution

ā = 2 ī + j̄ − k̄, b̄ = − ī + 2j̄ − 4k̄, c̄ = ī + j̄ + k̄

(ā × b̄). (b̄ × c̄)

14. Prove that angle in a semi circle is a rightangle by using Vector

method.

Watch Video Solution

15. If , then prove that a .

Watch Video Solution

=
sin(α + β)

sin(α − β)

a + b

a − b
tanβ = b tanα

16. Show that . Hence �nd the value of 

Watch Video Solution

sinA =
sin 3A

1 + 2 cos 2A
sin 15∘ .

https://dl.doubtnut.com/l/_uDuutRr88DpZ
https://dl.doubtnut.com/l/_qZ8Vc3CmtzSv
https://dl.doubtnut.com/l/_FDzIC01ij5KV
https://dl.doubtnut.com/l/_KuVLA0IoiHdd
https://dl.doubtnut.com/l/_qOlTviMuOEsE


17. Show that .

Watch Video Solution

− = 4
1

sin 10∘

√3

cos 10∘

18. Show that 

Watch Video Solution

sin4. + sin4. sin4. + sin4. =
π

8

3π

8

5π

8

7π

8

3
2

19. Prove that

Watch Video Solution

(1 + cos )(1 + cos )(1 + cos )(1 + cos ) =
π

10

3π

10

7π

10

9π

10

1

16

20. If  are acute angles, then

prove that 

(a)  and 

(b) 

cosα = and cos β = and α, β
3

5

5

13

sin2( ) =
α − β

2

1

65

cos2( ) =
α + β

2

16

65

https://dl.doubtnut.com/l/_qOlTviMuOEsE
https://dl.doubtnut.com/l/_IXSl07W9wnWN
https://dl.doubtnut.com/l/_r3Ix3S1BWP3h
https://dl.doubtnut.com/l/_nvdCc0FKsDQx


Watch Video Solution

21. If  are acute angles, then prove

that 

(a)  and 

(b) 

Watch Video Solution

cosα = and cos β = and α, β
3

5

5

13

sin2( ) =
α − β

2

1

65

cos2( ) =
α + β

2

16

65

22. If  are the solutions of the equation 

then show that (i)  (ii) 

Watch Video Solution

α, β

a cos θ + b sin θ = c,  where a, b, c ∈ R and  if a2 + b2 > 0, cosα ≠ cos

sinα + sinβ =
2bc

a2 + b2
sinα. sinβ =

c2 − a2

a2 + b2

23. If  are the solutions of the equation α, β

a cos θ + b sin θ = c,  where a, b, c ∈ R and  if a2 + b2 > 0, cosα ≠ cos

https://dl.doubtnut.com/l/_nvdCc0FKsDQx
https://dl.doubtnut.com/l/_wohVFRbTJFuN
https://dl.doubtnut.com/l/_ZSWrHxFoQ6jJ
https://dl.doubtnut.com/l/_w4k5ySbj4zFX


then show that (i)  (ii) 

Watch Video Solution

sinα + sinβ =
2bc

a2 + b2
sinα. sinβ =

c2 − a2

a2 + b2

24. If A is not an integral multiple of , prove that 

 Hence deduce that 

Watch Video Solution

(π)

cosA cos 2A cos 4A cos 8A =
sin 16A

16 sinA

cos. . cos. . cos. . cos. =
2π

15
4π
15

8π

18

16π

15

1

16

25. Solve .

Watch Video Solution

sinx + √3 cos x = √2

26. Solve that 

Watch Video Solution

√2(sinx + cos x) = √3

https://dl.doubtnut.com/l/_w4k5ySbj4zFX
https://dl.doubtnut.com/l/_mywQDsjlXsll
https://dl.doubtnut.com/l/_IkI8IPPQZwtb
https://dl.doubtnut.com/l/_prIAKWCX92mS


27. Solve .

Watch Video Solution

2 cos2 θ − √3 sin θ + 1 = 0

28. Solve .

Watch Video Solution

2 cos2 θ + 11 sin θ = 7

29. Solve .

Watch Video Solution

sin θ + sin 5θ = sin 3θ, 0 < θ < π

30. Solve 

Watch Video Solution

1 + sin2 θ = 3 sin θ cos θ

31. Solve .tan θ + 3 cot θ = 5secθ

https://dl.doubtnut.com/l/_kahckPVbbAgl
https://dl.doubtnut.com/l/_boudxxfQo3B8
https://dl.doubtnut.com/l/_gLt25TkEI83h
https://dl.doubtnut.com/l/_rScHD5wUOKuD
https://dl.doubtnut.com/l/_t1GFrrXHdFxq


Watch Video Solution

32. If  as its solutions then show that 

 and hence show that 

.

Watch Video Solution

a cos 2θ + b sin 2θ = c  has θ1, θ2

tan θ1 + tan θ2 = tan θ1. tan θ2 =
2b

c + a

c − a

c + a

tan(θ1 + θ2) = b/a

33. Given  . Show that the solutions of  form

two series each of which is in A.P . Find also the common di�erence of

each A.P .

Watch Video Solution

p ≠ ± q cosPθ + cos qθ = 0

34. Prove that 

Watch Video Solution

sin− 1 + sin− 1 = cos − 13

5

8

17

36

85

https://dl.doubtnut.com/l/_t1GFrrXHdFxq
https://dl.doubtnut.com/l/_VZDCMYYe7gf1
https://dl.doubtnut.com/l/_Ib4XGSQ042JD
https://dl.doubtnut.com/l/_F8hErUZlYujV
https://dl.doubtnut.com/l/_3FwETC7N2Q5Z


35. P.T. .

Watch Video Solution

cos − 1( ) + sin− 1( ) = tan− 1( )
4

5

3

√34

27
11

36. Find the value of .

Watch Video Solution

tan( + )
sin− 1 3

5

cos − 1 5

√34

37. Show that 

Watch Video Solution

cos(2 tan− 1. ) = sin(2 tan− 1. )
1

7

3

4

38. Prove that 

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) =
1

2

1

5

1

8

π

4

https://dl.doubtnut.com/l/_3FwETC7N2Q5Z
https://dl.doubtnut.com/l/_zqXkewOLIHkh
https://dl.doubtnut.com/l/_nVqwuphrZ2IF
https://dl.doubtnut.com/l/_AIkkWWUZVJBJ


39. Prove that .

Watch Video Solution

sin− 1( ) + 2 tan− 1( ) =
4
5

1

3

π

2

40. If  then, 

Watch Video Solution

cos − 1 p + cos − 1 q + cos − 1 r = π

P . T . p2 + q2 + r2 = 2pqr = 1

41. Prove that .

Watch Video Solution

sin[ + cos − 1( )] = 1
cot − 1(2x)

1 − x2

1 − x2

1 + x2

42. Prove that .

Watch Video Solution

cot A + cot B + cot C =
a2 + b2 + c2

4 △

https://dl.doubtnut.com/l/_QJ3PKYjXw4Jh
https://dl.doubtnut.com/l/_xYJVLKizgSkc
https://dl.doubtnut.com/l/_0rbhXuXh9iLI
https://dl.doubtnut.com/l/_jzNSzO11BaS1
https://dl.doubtnut.com/l/_3IqkgUpkKuvQ


43. Show that 

Watch Video Solution

a2 cot A + b2 cot B + c2 cot C =
abc

R

44. If 

Watch Video Solution

C = 60∘ ,  then show that + = 1
a

b + c

b

c + a

45. If  then show that .

Watch Video Solution

: cot : cot = 3: 5: 7
cot A

2
B

2
C

2
a : b : c = 6: 5: 4

46. In a , if , then �nd .

Watch Video Solution

△ ABC a : b : c = 7: 8: 9 cosA : cosB : cosC

47. Value of  is :+ + +
1

r2
1

1

r2
2

1

r2
3

1

r2

https://dl.doubtnut.com/l/_3IqkgUpkKuvQ
https://dl.doubtnut.com/l/_YbccLaXg21ye
https://dl.doubtnut.com/l/_Pc6RDLg9nZjy
https://dl.doubtnut.com/l/_zuML5yYu0Slx
https://dl.doubtnut.com/l/_xuhHE8P7fTQK


Section C

Watch Video Solution

48. Show that 

Watch Video Solution

r1 + r2 + r3 − r = 4R

49. Show that 

Watch Video Solution

r + r3 + r1 − r2 = 4R cosB.

1. If  are two bijective functions then prove that 

 is also a bijective function.

Watch Video Solution

f :A → B, g :B → C

gof :A → C

https://dl.doubtnut.com/l/_xuhHE8P7fTQK
https://dl.doubtnut.com/l/_NysxElcyyUdB
https://dl.doubtnut.com/l/_m66qLPkgGEk0
https://dl.doubtnut.com/l/_jr8kwANZkGkI


2. If  are two bijective functions then P.T 

Watch Video Solution

f :A → B, g :B → C

(gof) − 1 = f − 1og− 1

3. If  is a function and  are identify functions on A,B

respectively then prove that  of

Watch Video Solution

f :A → B IA, IB

foIA = f = IB

4. If  is a bijective function then prove that  

(i) 

Watch Video Solution

f :A → B

fof − 1 = IB

5. If  is a bijective function then prove that  

(ii) .

f :A → B

f − 1of = IA

https://dl.doubtnut.com/l/_2qsebOIQ4IE2
https://dl.doubtnut.com/l/_aVw0BOCZXF5g
https://dl.doubtnut.com/l/_v7AQYdiTVWIK
https://dl.doubtnut.com/l/_lJPQEpabRt9s


Watch Video Solution

6. Statement -I:  is one -one and  is a one-one

function, then  is one-one  

Statement-II: If  are two functions such that gof

 and , then .  

Statement-III: , then f=g.

Which of the above statements is/are true:

Watch Video Solution

f :A → B g :B → C

gof :A → C

f :A → B, g :B → A

= IA fog = IB f = g− 1

f(x) = sec2 x − tan2 x, g(x) = cosec2x − cot2 x

7. Using Mathematical Induction, prove that statement for all   

.

Watch Video Solution

n ∈ N

1.2.3 + 2, 3, 4 + ………. + (upto n terms) =
n(n + 1)(n + 2)(n + 3)

4

https://dl.doubtnut.com/l/_lJPQEpabRt9s
https://dl.doubtnut.com/l/_a0rEKxCFROno
https://dl.doubtnut.com/l/_fbKKvoiRFL1A


8. Using the principle of �nite Mathematical Induction prove that 

.

Watch Video Solution

12 + (12 + 22) + (12 + 22 + 32) + n terms = , ∀n ∈ N
n(n + 1)

2
(n + 2)

12

9. Using the principle of �nite Mathematical Induction prove the

following: 

(iii) .

Watch Video Solution

+ + + ……… + n terms =
1

1.4

1

4.7

1

7.10

n

3n + 1

10. Using the principle of �nite Mathematical Induction prove the

following: 

(iv) .

Watch Video Solution

a + ar + ar2 + ……. . + n terms = , r ≠ 1
a(rn − 1)

r − 1

https://dl.doubtnut.com/l/_EnTa3wtZLRaD
https://dl.doubtnut.com/l/_GSQlln6I9Gv2
https://dl.doubtnut.com/l/_LD1N0P9lZsDn
https://dl.doubtnut.com/l/_juvkLHBkfcDa


11. Using the principle of �nite Mathematical Induction prove the

following: 

(v)  is divisible by .

Watch Video Solution

3.52n+ 1 + 23n+ 1 17, ∀n ∈ N

12. Using the principle of �nite Mathematical Induction prove the

following: 

(vi) .

Watch Video Solution

2 + 3.2 + 4.22 + ………. upto n terms = n.2n

13. If A is a non-singular matrix then prove that .

Watch Video Solution

A− 1 =
adjA

|A|

14. Show that  =(a-b)(b-c)(c-a)(ab+bc+ca)
∣
∣
∣
∣
∣

1 a2 a3

1 b2 b3

1 c2 c3

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_juvkLHBkfcDa
https://dl.doubtnut.com/l/_bLIod9UK1n3i
https://dl.doubtnut.com/l/_7xl6sDriy7FI
https://dl.doubtnut.com/l/_iisotaepBt9T


Watch Video Solution

15. Show that 

Watch Video Solution

∣
∣
∣
∣

a − b − c   2a   2a

  2b b − c − a   2b

  2c   2c c − a − b

∣
∣ 
∣
∣

= (a + b + c)
3

16. Show that

Watch Video Solution

∣
∣
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

2

=

∣
∣ 
∣ 
∣
∣

2bc − a2 c2 b2

c2 2ac − b2 a2

b2 a2 2ab − c2

∣
∣ 
∣ 
∣
∣

= (a3 + b3 + c3 − 3abc)
2

17. Find the value of x, if .

Watch Video Solution

∣
∣
∣
∣

x − 2 2x − 3 3x − 4

x − 4 2x − 9 3x − 16

x − 8 2x − 27 3x − 64

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_iisotaepBt9T
https://dl.doubtnut.com/l/_bR1Vo9CxB8ZT
https://dl.doubtnut.com/l/_L0IBFzLNYf0s
https://dl.doubtnut.com/l/_cub5JXeGsDmR


18. If  then show that for all the positive integers n, 

.

Watch Video Solution

A = [
cos θ sin θ

−sin θ cos θ
]

An = [
cos nθ sinnθ

−sinnθ cos nθ
]

19. By Cramer's rule, solve

.

Watch Video Solution

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

20. By Matrix inverse method, solve

.

Watch Video Solution

3x + 4y + 5z = 18, 2x − y + 8z = 13, 5x − 2y + 7z = 20

21. By Matrix inverse method, solve

.3x + 4y + 5z = 18, 2x − y + 8z = 13, 5x − 2y + 7z = 20

https://dl.doubtnut.com/l/_raW13OCuWYyv
https://dl.doubtnut.com/l/_Pz9Irpb90vu2
https://dl.doubtnut.com/l/_BFc40JIHWwtz
https://dl.doubtnut.com/l/_nLrb1nqCLiOK


Watch Video Solution

22. Solve the system of equations

 by Gauss Jordan

method.

Watch Video Solution

x + y + z = 3, 2x + 2y − z = 3, x + y − z = 1

23. Examine the consistency of the following systems of equations

 and if consistent �nd

the complete solutions.

Watch Video Solution

x + y + z = 1, 2x + y + z = 2, x + 2y + 2z = 1

24. P.T the smaller angle  between any two diagonals of a cube is given

by 

Watch Video Solution

θ

cos θ = 1/3

https://dl.doubtnut.com/l/_nLrb1nqCLiOK
https://dl.doubtnut.com/l/_PGBxObYRlTdK
https://dl.doubtnut.com/l/_XfpRmrhUCmZZ
https://dl.doubtnut.com/l/_mNFTQIm0OYGq


25. If

A. TS 18

B. 

C. 

D. 

Answer:

Watch Video Solution

ā = ī − 2j̄ + 3k̄, b̄ = 2 ī + j̄ + k̄, c̄ = ī + j̄ + 2k̄  then find (ā × b̄) × c̄|

26. If , compute 

 and verify that it is perpendicular to .

Watch Video Solution

ā = 2 ī + 3j̄ + 4k̄, b̄ = ī + j̄ − k̄, c̄ = ī − j̄ + k̄

āx(b̄xc̄) ā

https://dl.doubtnut.com/l/_kMQcyO7FvabB
https://dl.doubtnut.com/l/_rSYnBh7vp3bL


27. Find the shortest distance between the skew lines . 

Watch Video Solution

r̄ = (6 ī + 2j̄ + 2k̄) + t( ī − 2j̄ + 2k̄) and r̄ = ( − 4 ī − k̄) + s(3 ī − 2j̄ −

28. If

then �nd distance between 

Watch Video Solution

A = (1, − 2, − 1), B = (4, 0, − 3), C = (1, 2, − 1), D = (2, − 4, − 5)

¯̄̄ ¯̄¯AB, ¯̄¯̄¯̄CD

29. If , then show that 

.

Watch Video Solution

A + B + C = 180∘

sin 2A + sin 2B + sin 2C = 4 sinA sinB sinC

https://dl.doubtnut.com/l/_sV074dsyQX5K
https://dl.doubtnut.com/l/_znF8Qpf6x8ZC
https://dl.doubtnut.com/l/_A5yeESG6jI4m


30. IF A,B,C are angles in the triangle, then prove that 

Watch Video Solution

cosA + cosB − cosC = − 1 + 4 cos . cos . sin
A

2
B

2

C

2

31. If  are angles in a triangle, then the 

Watch Video Solution

A, B, C

sin2 A + sin2 B − sin2 C = 2 sinA sinB cosC

32. If , then prove that 

Watch Video Solution

A + B + C = π

cos2( ) + cos2( ) + cos2( ) = 2(1 + sin. sin. sin. )
A

2
B

2

C

2

A

2
B

2

C

2

33. If are angles of a triangle, then A, B, C

P . T sin2. + sin2. − sin2. = 1 − 2 cos. cos. sin.
A

2
B

2

C

2

A

2
B

2

C

2

https://dl.doubtnut.com/l/_UqwO5tDdPqtD
https://dl.doubtnut.com/l/_oHVgsrexC1wQ
https://dl.doubtnut.com/l/_loqHttuUCQZB
https://dl.doubtnut.com/l/_hl2G2owzajUs


Watch Video Solution

34. In triangle ABC, prove that

Watch Video Solution

cos. + cos. + cos. = 4 cos. cos. cos.
A

2
B

2
C

2
π − A

4

π − B

4

π − C

4

35. If  prove that

.

Watch Video Solution

A + B + C = ,
3π
2

cos 2A + cos 2B + cos 2C = 1 − 4 sinA sinB sinC

36. If A+B+C = 2S , then 

P.T 

Watch Video Solution

cos(S − A) + cos(S − B) + cos(S − C) + cos S = 4 cos. cos. cos.
A

2
B

2
C

2

https://dl.doubtnut.com/l/_hl2G2owzajUs
https://dl.doubtnut.com/l/_cTNluAzCaalo
https://dl.doubtnut.com/l/_wqgqv0q7B3Vg
https://dl.doubtnut.com/l/_ADqgTmwNjXIP
https://dl.doubtnut.com/l/_FEwbezJ8KTvl


37. In a  if  then S.T 

.

Watch Video Solution

△ ABC a = 13, b = 14, c = 15

R = , r = 4, r1 = , r2 = 12, r3 = 14
65

8

21

2

38. If  and , prove that 

.

Watch Video Solution

r1 = 2, r2 = 3, r3 = 6 r = 1

a = 3, b = 4 and c = 5

39. In 

Watch Video Solution

ΔABC  prove that + + = −
r1

bc

r2

ca

r3

ab

1

r

1

2R

40. If  then show that 

Watch Video Solution

sin θ =
a

b + c
cos θ = cos( )

2√bc

b + c

A

2

https://dl.doubtnut.com/l/_FEwbezJ8KTvl
https://dl.doubtnut.com/l/_8b6CzceiR5Tk
https://dl.doubtnut.com/l/_2dpLrj4NdRM5
https://dl.doubtnut.com/l/_GhvquFxs2nCF
https://dl.doubtnut.com/l/_0YZFHo7wJaKg


Section A

41.  అ� �పం�.

Watch Video Solution

a cos2 A/2 + b cos2 B/2 + c cos2 C /2 = s +
Δ

R

42. In a  if  then show that  is a

right angled triangle.

Watch Video Solution

△ ABC a2 + b2 + c2 = 8R2
△ ABC

1. Find the value of y, if the line joining (3,y) and (2,7) is parallel to the line

joining the points (-1,4) and (0,6).

Watch Video Solution

2. Find the value of k, if the straight lines y-3kx+4=0 and (2k-1)x-(8k-1)y-6=0

are perpendicular.

https://dl.doubtnut.com/l/_0YZFHo7wJaKg
https://dl.doubtnut.com/l/_5CXWY00AnGYN
https://dl.doubtnut.com/l/_c7QP30cpA1nY
https://dl.doubtnut.com/l/_xLiDJwZ7J4t7


Watch Video Solution

3. Find the equation of the straight line perpendicular to the line 5x-

3y+1=0 and passing through the point (4,-3).

Watch Video Solution

4. Transform the equation  into 

(i) Slope intercept form 

(ii) Intercept form

Watch Video Solution

√3x + y = 4

5. Transform the equation of  into  

Normal form

Watch Video Solution

x + y + 1 = 0

https://dl.doubtnut.com/l/_xLiDJwZ7J4t7
https://dl.doubtnut.com/l/_OB0FZDlh2iv1
https://dl.doubtnut.com/l/_LXk41L9N6Rik
https://dl.doubtnut.com/l/_quGfMreVKE6c
https://dl.doubtnut.com/l/_lTYOsneTa7Ef


6. Find the equation of the straight line passing through (-4,5) and

cutting o� equal and non-zero intercepts on the co-ordinate axes.

Watch Video Solution

7. Find the equation of the straight line passing through the point

 and making intercepts ,whose sum is zero .

Watch Video Solution

( − 2, 4)

8. Find the distance between the parallel lines

.

Watch Video Solution

5x − 3y − 4 = 0, 10x − 6y − 9 = 0

9. Find the value of a it the area of the triangle formed by the liners

x=0,y=0,3x+4y=a is 6 sq units.

Watch Video Solution

https://dl.doubtnut.com/l/_lTYOsneTa7Ef
https://dl.doubtnut.com/l/_IuIxQD0dAvCL
https://dl.doubtnut.com/l/_z5sfN85N7aB3
https://dl.doubtnut.com/l/_pxjIHqRXmFP6


Watch Video Solution

10. Find the ratio in which the straight line  divides the

line joining the points (0,0) and (-2,1).

Watch Video Solution

2x + 3y − 5 = 0

11. Find the value of p, if straight line

 are concurrent.

Watch Video Solution

x + p = 0, y + 2 = 03x + 2y + 5 = 0

12. The distance between the points (5,-1,7) and (c,5, 1) is 9 then c =

Watch Video Solution

13. Show that the points (1,2,3), (2,3,1) and (3,1,2) form an equilateral

triangle.

https://dl.doubtnut.com/l/_pxjIHqRXmFP6
https://dl.doubtnut.com/l/_MxVKyvwGxKL0
https://dl.doubtnut.com/l/_csYQvvamMpC8
https://dl.doubtnut.com/l/_g0TS2MT6q2Gw
https://dl.doubtnut.com/l/_sKPgRn2dNOhX


Watch Video Solution

14. Find the coordinates of the vertex 'C' of  if its centroid is the

origin and the vertices A,B are (1,1,1) are (-2,4,1) respectively.

Watch Video Solution

ΔABC

15. If (3,2,-1),(4,1,1) and (6,2,5) are three vertices and (4,2,2) is the centroid

of a tetrahedro, �nd the fourth vertex to that tetrahedron.

Watch Video Solution

16. Find the ratio in which YZ-plane divides the line joining

A(2,4,5),B(3,5,-4). Find the point of intersection.

Watch Video Solution

https://dl.doubtnut.com/l/_sKPgRn2dNOhX
https://dl.doubtnut.com/l/_9rdOSgZcW8ea
https://dl.doubtnut.com/l/_84HFBm9FUL79
https://dl.doubtnut.com/l/_nNGax8KEhf9F


Section A

17. Find the equation of tbe plane passing through the point 

& parallel to the plane .

Watch Video Solution

(1, 2, − 3)

2x − 3y + 6z = 0

1. Find the angle between the planes 2x - y + z = 6 and x + y + 2 z = 7 .

Watch Video Solution

2. Find the intercepts of the plane  on the

coordinate axes.

Watch Video Solution

4x + 3y − 2z + 2 = 0

https://dl.doubtnut.com/l/_r2Ok2ozTG2vw
https://dl.doubtnut.com/l/_12E5MrK9r6mZ
https://dl.doubtnut.com/l/_OuLTuWRNmFbI


3. Reduce the equation  of the plane to the

intercept form.

Watch Video Solution

4x − 4y + 2z + 5 = 0

4. Reduce the equation  of the plane to the normal

form.

Watch Video Solution

x + 2y − 3z − 6 = 0

5. 

Watch Video Solution

Lt
y→ 0

=
ax − 1

bx − 1

6. Evalute .

Watch Video Solution

Ltx→ ∞
11x3 − 3x + 4

13x3 − 5x2 − 7

https://dl.doubtnut.com/l/_oO4aysSaVX9r
https://dl.doubtnut.com/l/_2LdX9mc0nPw5
https://dl.doubtnut.com/l/_Lts1LPB7NUID
https://dl.doubtnut.com/l/_tHTPfTna7ayv
https://dl.doubtnut.com/l/_qiDlcqWTOveo


7. Evaluate 

Watch Video Solution

Ltx→ 0

3√1 + x − 3√1 − x

x

8. .

Watch Video Solution

 Lt 
x→ ∞

8|x| + 3x

3|x| − 2x

9. If  then �nd 

Watch Video Solution

f(x) = ax. ex
2

f' (x)

10. Find the dirivative of .

Watch Video Solution

log(sin(logx))

11. Find the derivative of .y = esin − 1x

https://dl.doubtnut.com/l/_qiDlcqWTOveo
https://dl.doubtnut.com/l/_5folUAIvurJh
https://dl.doubtnut.com/l/_0diu0dNvB3qZ
https://dl.doubtnut.com/l/_9XNAZ0AFnDw8
https://dl.doubtnut.com/l/_GoKV47nzPd6W


Watch Video Solution

12. Find the derivative of 

Watch Video Solution

y = sin− 1( )
2x

1 + x2

13. Find the derivative of  w.r.to x.

Watch Video Solution

cos − 1(4x3 − 3x)

14. Find the derivative of .

Watch Video Solution

log(secx + tanx)

15. If  then �nd  and dy when .

Watch Video Solution

y = x2 + 3x + 6 △ y x = 10, △ x = 0.01

https://dl.doubtnut.com/l/_GoKV47nzPd6W
https://dl.doubtnut.com/l/_gINSiKuWkjpI
https://dl.doubtnut.com/l/_KUbRyxhrltqp
https://dl.doubtnut.com/l/_BLJWweoatmz5
https://dl.doubtnut.com/l/_JmSQZsaEXo8m


16. Find  and dy for the function  , when 

Watch Video Solution

Δy y = x2 + x

x = 10, Δx = 0. 1

17. Find the approximate value of 

Watch Video Solution

3√999

18. Find the approximate value of 

Watch Video Solution

sin 62∘

19. If the increase in the side of a square is 4% then �nd the approximate

percentage of increase in the area of the square.

Watch Video Solution

https://dl.doubtnut.com/l/_wWfsvxy3eTpw
https://dl.doubtnut.com/l/_GVxqtwShthIu
https://dl.doubtnut.com/l/_UCgVlOqyDTpe
https://dl.doubtnut.com/l/_yUMQ3XccFff7
https://dl.doubtnut.com/l/_YCtZzAp6iOAo


20. If the radius of a sphere is increased from 7 cm to 7.02 cm. then �nd

the approximate increase in the volume of the sphere.

Watch Video Solution

21. State Rolle's Theorem.

Watch Video Solution

22. Verify Rolle's theorem for the function on [-3,3]

Watch Video Solution

y = f(x) = x2 + 4

23. Verify Rolle's theroem for the function  on [-1,1]`.

Watch Video Solution

x2 − 1

https://dl.doubtnut.com/l/_YCtZzAp6iOAo
https://dl.doubtnut.com/l/_Z8UG7TEwSdAs
https://dl.doubtnut.com/l/_6TaUlviMZWZQ
https://dl.doubtnut.com/l/_Qw5qkpT3RkPL


Section B

24. Verify the conditions of Lagrange's mean value theorem for the

function  on [2,3]

Watch Video Solution

x2 − 1

25. Verify Lagrange's mean value theorem for the function  on

[2,4]

Watch Video Solution

f(x) = x2

1. Find the equation of locus of P, if the line segment joining (2,3) & (-1,5)

subtends a right angle at P.

Watch Video Solution

https://dl.doubtnut.com/l/_FbewhRPeOPMT
https://dl.doubtnut.com/l/_megmVDJOrJks
https://dl.doubtnut.com/l/_lH4ikRbziKYQ


2. A(5,3) and B(3,-2) are 2 �xed points. Find the equation of locus of P, so

that the area of  is 9sq. Units.

Watch Video Solution

△ PAB

3. Find the equation of the locus of P, if A=(2,3), B=(2,-3) and PA +PB =8.

Watch Video Solution

4.  are 3 points. A point P moves such that

 . Show that the equation to the locus of P is 7 x - 7y

+ 4 = 0 .

Watch Video Solution

A(1, 2), B(2, − 3), C( − 2, 3)

PA2 + PB2 = 2PC 2

5. Find the locus of P(x,y) which moves such that its distances from

A(5,-4),B(7,6) are in the ratio 2:3.

https://dl.doubtnut.com/l/_aGBno5gZ6MO2
https://dl.doubtnut.com/l/_00nnXmBquOM7
https://dl.doubtnut.com/l/_TaxBJT2ql8er
https://dl.doubtnut.com/l/_ONHtU6O6oww2


Watch Video Solution

6. When the origin is shifted to the point (2 , 3) the transformed equation

of a curve is  . Find the original

equation of curve.

Watch Video Solution

x2 + 3xy − 2y2 + 17x − 7y − 11 = 0

7. The transformed equation of  when the axes

are rotated through an angle  is

Watch Video Solution

x2 − 2√3xy − y2 = 2a2

60∘

8. When the axes are rotated through an angle , �nd the transformed

equation of .

Watch Video Solution

α

x cosα + y sinα = p

https://dl.doubtnut.com/l/_ONHtU6O6oww2
https://dl.doubtnut.com/l/_g8t2GEdCUjpm
https://dl.doubtnut.com/l/_O5YEA9rpFY78
https://dl.doubtnut.com/l/_fySVsDSIwYSt
https://dl.doubtnut.com/l/_FTvFepkRlkgw


9. When the axes are rotated through an angle , the transformed

equation of a curve is . Find the original

equation of the curve.

Watch Video Solution

45∘

17x2 − 16xy + 17y2 = 225

10. Prove that the angle of rotation of the axes to eliminate xy term from

the equation  where 

and  if .

Watch Video Solution

ax2 + 2hxy + by2 = 0  is tan− 1( )
2h

a − b
a ≠ b

π

4
a = b

11. Transform the equation  into normal form where 

. If the perpendicular distance of the straight line from the

Origin is p then deduce that 

Watch Video Solution

+ = 1
x

a

y

b

a > 0, b > 0

= +
1

p2

1

a2

1

b2

https://dl.doubtnut.com/l/_FTvFepkRlkgw
https://dl.doubtnut.com/l/_CMYCZ9ZaS0aS
https://dl.doubtnut.com/l/_o9RSEAIVPZDo


12. Find the points on the line  which are at a distance of

5 units from the point (3,2).

Watch Video Solution

3x − 4y − 1 = 0

13. The value of k such that the lines 

and  are concurrent, is

Watch Video Solution

2x − 3y + k = 0, 3x − 4y − 13 = 0

8x − 11y − 33 = 0

14. If the straight lines  and 

 are concurrent, then prove that 

Watch Video Solution

ax + by + c = 0, bx + cy = a = 0

cx = ay + b = 0 a3 + b3 + c3 = 3abc

15. Find the equation of the line passing through the point of

intersection of  and perpendicular to the lines 2x + 3y = 1, 3x + 4y = 6

https://dl.doubtnut.com/l/_MhHV73ZA8hgD
https://dl.doubtnut.com/l/_tj3UdeizXe73
https://dl.doubtnut.com/l/_d7N5IveyXwJy
https://dl.doubtnut.com/l/_hMJO5pp7x3LE


Watch Video Solution

5x − 2y = 7

16. Find the value of  if the angle between the straight lines

 is 

Watch Video Solution

k

4x − y + 7 = 0, kx − 5y − 9 − 0 45∘

17. A straight line with slope 1 passes through Q(-3,5) and meets the

straight line x+y-6=0 at P. Find the distance PQ.

Watch Video Solution

18. Show that 

Watch Video Solution

f(x) =
⎧
⎨⎩

  if  x ≠ 0

(b2 − a2)  if x = 0
is continuous at 0

cos ax− cos bx

x2

1
2

https://dl.doubtnut.com/l/_hMJO5pp7x3LE
https://dl.doubtnut.com/l/_ENPefWX2jDrZ
https://dl.doubtnut.com/l/_sRhGKO57WnWe
https://dl.doubtnut.com/l/_0yycpaMnW2dG
https://dl.doubtnut.com/l/_utITcSsfwBe4


19. If f is given by  is a continuous function

on R, then �nd k .

Watch Video Solution

f(x) = {
k2x − k if x ≥ 1

2 if x < 1

20. Is f given by ,

continuous at the point 3.

Watch Video Solution

f(x) = {
 if 0 < x < 5  and x ≠ 3

1.5          if x = 3

x2 − 9

x2 − 2x− 3

21. Find the derivative of sin2x from the �rst principles .

Watch Video Solution

22. Find the derivative of  from the �rst Principle.

Watch Video Solution

cos ax

https://dl.doubtnut.com/l/_utITcSsfwBe4
https://dl.doubtnut.com/l/_S7Uv7TmFFEnV
https://dl.doubtnut.com/l/_y0dmMp0EYXSv
https://dl.doubtnut.com/l/_hG1xpLTXLqOR
https://dl.doubtnut.com/l/_2hnJ7BQxAXyc


23. Find the derivative of  from the �rst principle.

Watch Video Solution

tan 2x

24. Find the derivative of  from the �rst principle.

Watch Video Solution

cos2 x

25. Find the derivative of  from the �rst principle.

Watch Video Solution

x sinx

26. Find the derivative of the function from �rst principle 

Watch Video Solution

x2

https://dl.doubtnut.com/l/_2hnJ7BQxAXyc
https://dl.doubtnut.com/l/_JI8b7a65UoBj
https://dl.doubtnut.com/l/_5nPtiHLKZigZ
https://dl.doubtnut.com/l/_BCduCzPl4cVb


27. A particle is moving in a straight line so that after 't' seconds its

distance is 'S' (in cms) from a �xed point of the line is given be S=f(t)=

.  

Find (i) the velocity at time t=2 (ii) the initial velocity (iii) acceleration at

t=2 sec

Watch Video Solution

8t + t3

28. The distance-time formula for the motion of a particle along a straight

line is . Find when and where the velocity is zero.

Watch Video Solution

s = t3 − 9t2 + 24t − 18

29. A stone is dropped into a quiet lake and ripples move in circles at the

speed of 5 cm/sec. At the instant when the radius of circular ripple is 8cm,

how fast is the enclosed area increases?

Watch Video Solution

https://dl.doubtnut.com/l/_nLjhxeq4w3BB
https://dl.doubtnut.com/l/_oI6jYx0eXWQC
https://dl.doubtnut.com/l/_EfIsRbcnLBnM


30. The volume of a cube is increasing at a rate of 8 cubie centimeters per

second. How fast is the surface area increasing when the length of the

edge is 12 cm?

Watch Video Solution

31. Find the equations of the tangent and the normal to the curve

 at (a,a)

Watch Video Solution

y4 = ax3

32. Find the equations of the tangent and the normal to the curve

 at (-1,3)

Watch Video Solution

y = x3 + 4x2

https://dl.doubtnut.com/l/_M2eqxWu6QNKE
https://dl.doubtnut.com/l/_J27HxSAuyo8D
https://dl.doubtnut.com/l/_V9BAHV5UPw2i


33. Show that the curves  have a common

tangent at the point (1,1)

Watch Video Solution

x2 + y2 = 2, 3x2 + y2 = 4x

34. S.T the tangent at any point  on the curve

.

Watch Video Solution

θ

x = c secθ, y = c tan θ  is y sin θ = x − cos θ

35. Find the value of k, so that the length of the subnormal at any point

on the curve  is a constant.

Watch Video Solution

xyk = ak+ 1

36. Find the length of subtangent subnormal at a pont t on the curve

x = a(cos t + sin t)y = a(sin t − t cos t)

https://dl.doubtnut.com/l/_DzyJrRa4hTYy
https://dl.doubtnut.com/l/_tA7MtMBdQLFv
https://dl.doubtnut.com/l/_86U6UZLkiSh8
https://dl.doubtnut.com/l/_MqUY3d0dXTX2


Section C

Watch Video Solution

1. Find the circumcentre of the triangle whose vertices are (1,3) (-3,5) and

(5,-1).

Watch Video Solution

2. Find the orthocentre of the triangle formed by the vertices (-2,-1),(6,-1),

(2,5)

Watch Video Solution

3. Find the orthocentre of the triangle whose sides are

Watch Video Solution

7x + y − 10 = 0, x − 2y + 5 = 0, x + y + 2 = 0

https://dl.doubtnut.com/l/_MqUY3d0dXTX2
https://dl.doubtnut.com/l/_VmldHBSWitaD
https://dl.doubtnut.com/l/_reGnJ3n2aNxQ
https://dl.doubtnut.com/l/_vg78DnMP3Vaw


4. Find the circumcentre of the triangle whose sides are given by

 and 

Watch Video Solution

x + y = 0, 2x + y + 5 = 0 x − y = 0

5. If  is the foot of the perpendicular of  on the line 

 then prove that 

.

Watch Video Solution

Q(h, k) P (x1, y1)

ax + by + c = 0

(h − x1), a = (k − y1), b = − (ax1 + by1 + c) : (a2 + b2)

6. If  is the foot of the perpendicular of  on the line 

 then prove that 

.

Watch Video Solution

Q(h, k) P (x1, y1)

ax + by + c = 0

(h − x1), a = (k − y1), b = − (ax1 + by1 + c) : (a2 + b2)

https://dl.doubtnut.com/l/_fLRJ2C7c7pLL
https://dl.doubtnut.com/l/_7lDIbj2t7tge
https://dl.doubtnut.com/l/_K5FnpaWjBTL6


7. Find the centroid and the area of the triangle formed by the lines

Watch Video Solution

12x2 − 20xy + 7y2 = 0, 2x − 3y + 4 = 0

8. If  represents two parallel

lines then prove that .

Watch Video Solution

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

h2 = ab

9. If  represents two parallel

lines then prove that .

Watch Video Solution

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

af 2 = bg2

10. If  represents two parallel

lines then prove that the distance between the parallel lines is

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0

https://dl.doubtnut.com/l/_78qNa34GrmEA
https://dl.doubtnut.com/l/_ciSAYJUBsR8Y
https://dl.doubtnut.com/l/_IiV1ULV05qbp
https://dl.doubtnut.com/l/_dpAko2cVV84Y


.

Watch Video Solution

2√  or 2√
g2 − ac

a(a + b)

f 2 − bc

b(a + b)

11. Find the angle between the lines joining the origin to the points of

intersection of the curve  and the line

3x-y+1=0.

Watch Video Solution

x2 + 2xy + y2 + 2x + 2y − 5 = 0

12. Find the value if k , if the lines joining the origin with the points of

intersection of the curve  and the x +

2y = k are mutually perpendicular .

Watch Video Solution

2x2 − 2xy + 3y2 + 2x − y − 1 = 0

13. Show that the lines joining the origin with the points of intersection

of the curve  with the line 7x2 − 4xy + 8y2 + 2x − 4y − 8 = 0

https://dl.doubtnut.com/l/_dpAko2cVV84Y
https://dl.doubtnut.com/l/_yLur3xDcFF9E
https://dl.doubtnut.com/l/_wbDJl3pS9QMg
https://dl.doubtnut.com/l/_doYLIwNucXz6


 are mutually perpendicular.

Watch Video Solution

3x − y = 2

14. Find the condition for the chord lx + my=1 of the circle 

to subtend a right angle at the origin.

Watch Video Solution

x2 + y2 = a2

15. Find the angle between the lines whose d.c's are related by

Watch Video Solution

l + m + n = 0&l2 + m2 − n2 = 0

16. Find the direction cosines of the two lines which are connected by the

relations 

Watch Video Solution

l − 5m + 3n = 0, 7l2 + 5m2 − 3n2 = 0

https://dl.doubtnut.com/l/_doYLIwNucXz6
https://dl.doubtnut.com/l/_h1AkG6Is4WQp
https://dl.doubtnut.com/l/_hBny2UpJinSV
https://dl.doubtnut.com/l/_cVSdY429la7s
https://dl.doubtnut.com/l/_39vMcP1sruo4


17. Find the angle between the lines, whose direction cosines are given by

the equation  and .

Watch Video Solution

3l + m + 5n = 0 6mn − 2nl + 5lm = 0

18. If a line makes angles  with the four diagonals of a cube, then

show that .

Watch Video Solution

α, β, λ, δ

cos2 α + cos2 β + cos2 λ + cos2 δ =
4
3

19. If  then �nd .

Watch Video Solution

y = tan( − 1)( )
√(1 + x2) + √1 − x2

√1 + x2 − √1 − x2

dy

dx

20. Find the derivative of .

Watch Video Solution

(sinx)
logx

+ xsin x

https://dl.doubtnut.com/l/_39vMcP1sruo4
https://dl.doubtnut.com/l/_csqMNNNUVV6F
https://dl.doubtnut.com/l/_DgGhRv5TrSgJ
https://dl.doubtnut.com/l/_LKr4VEqVsiij


21. Find the derivative of  w.r.to x.

Watch Video Solution

xtan x + (sinx)cos x

22. if  then show that .

Watch Video Solution

siny = x sin(a + y) =
dy

dx

sin2(a + y)

sina

23. If  then show that .

Watch Video Solution

xy = yx =
dy

dx

y(x logy − y)

x(y logx − x)

24. If  then prove that  .

Watch Video Solution

xy + yx = ab = − [ ]
dy

dx

yxy− 1 + yx logy

xy logx + xyx− 1

https://dl.doubtnut.com/l/_YkwiLfNog08b
https://dl.doubtnut.com/l/_k97m1ZluCpzL
https://dl.doubtnut.com/l/_8w8SEvuuR8eO
https://dl.doubtnut.com/l/_1FeAjWyQOHBX


25. If  then prove that 

.

Watch Video Solution

√1 − x2 + √1 − y2 = a(x − y)

=
dy

dx

√1 − y2

√1 − x2

26. If , then show that 

.

Watch Video Solution

y = x√a2 + x2 + a2 log(x + √a2 + x2)

= 2√a2 + x2dy

dx

27. IF the tangent at a point on the curve  intersects

the coordinate axes in A and B then show that the length AB is a

constant.

Watch Video Solution

x2 / 3 + y2 / 3 = a2 / 3

28. Find the angle between the curves xy=2 and x2 + 4y = 0

https://dl.doubtnut.com/l/_kdbuvHvrTLDN
https://dl.doubtnut.com/l/_Peyu6SSQbVj8
https://dl.doubtnut.com/l/_W7Sia1MhQK8U
https://dl.doubtnut.com/l/_kkehPFefHqXY


Watch Video Solution

29. The sum of the intercepts on the coordinate axes of any tangent to

 is

Watch Video Solution

√x + √y = √a

30. Show that the tangent at  on the curve 

Watch Video Solution

P (x1, y1)

√x + √y = √a  is xx1 + yy1 = a
− 1

2

− 1

2
1
2

31. Find the maximum area of the rectangle that can be formed with �xed

perimeter 20.

Watch Video Solution

https://dl.doubtnut.com/l/_kkehPFefHqXY
https://dl.doubtnut.com/l/_buRaTuuyqD6h
https://dl.doubtnut.com/l/_ZuTaZ1sp3SSi
https://dl.doubtnut.com/l/_Im8lRWtscYJm


32. From a rectangular sheet of dimensions , four squares

of sides x cm are removed at the corners, and the sides are then turned

up so as to form an open rectangular box. What is the value of x, so that

the volume of the box is the greatest?

Watch Video Solution

30cm × 80cm

33. A wire of length l is cut into two parts which are bent respectively in

the form of a square and a circle. What are the lengths of pieces of wire

so that the sum of areas is least ?

Watch Video Solution

34. A window is in the shape of a rectangle surmounted by a semi-circle. If

the perimeter of the window be 20 feet then �nd the maximum area.

Watch Video Solution

https://dl.doubtnut.com/l/_dfAU3PRqp1qn
https://dl.doubtnut.com/l/_RtIFgu4DVA1Q
https://dl.doubtnut.com/l/_bE0F7RVBR0RG
https://dl.doubtnut.com/l/_m0FMLn5h2FYc


35. Show that when the curved surface of a is right circular cylinder

inscribed in a sphere of radius R is maximum , then the height of the

cylinder is .

Watch Video Solution

√2R

36. Find the positive integers x and y such that  is

maximum.

Watch Video Solution

x + y = 60  and  xy3

https://dl.doubtnut.com/l/_m0FMLn5h2FYc
https://dl.doubtnut.com/l/_iUN6bDn5RB0A

