
MATHS

BOOKS - MODERN PUBLICATION

TEST PAPER 3

Problem

1. Let  de�ned by  and

 de�ned as  �nd  and 

if de�ned.

Watch Video Solution

f :R → R f(x) = x + 1

g :R → R g(x) = √x fog gof

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ToNmj8DFR6bD


2. Find the value of 

.

Watch Video Solution

cos − 1( ) + cos − 1( )
−7
25

3

5

3. If  then `x=____.

Watch Video Solution

∣
∣
∣
∣

a b c

b a b

x b c

∣
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_ToNmj8DFR6bD
https://dl.doubtnut.com/l/_wHWt6QV9yvAA
https://dl.doubtnut.com/l/_9qHsS55GpRm1


4. If A is a square matrix of order 3 and ,then

write the matrix represented by A.Adj A.

Watch Video Solution

|A| = 3

5. Di�erentiate x w.r.t 

Watch Video Solution

tan− 1 cot − 1( )
1

x

6. Write the set of values of x for which the function

f(x) = sinx - x is increasing.

Watch Video Solution

https://dl.doubtnut.com/l/_WwXtZ6LopfF1
https://dl.doubtnut.com/l/_p0RsvQaYVahH
https://dl.doubtnut.com/l/_k86tiQzoEQVl


7. State order and degree of 

Watch Video Solution

(Y ' ' )2 + cos(Y ' )

8. If | . |=| xx |` then angle between them is___.

Watch Video Solution

→
a

→
b

→
a

→
b

9. Find the value of  so that the vectors  and 

are perpendicular to each other.  = (6,2,-3),  =

(1,-4, )

Watch Video Solution

λ
→
a

→
b

→
a

→
b

λ

https://dl.doubtnut.com/l/_k86tiQzoEQVl
https://dl.doubtnut.com/l/_pRyoRXaUsOuC
https://dl.doubtnut.com/l/_606LWlFC4m3Z
https://dl.doubtnut.com/l/_noOFTKrT9mB4


Watch Video Solution

10. Show that the relation S de�ned on set 

by  is an equivalence

relation.

Watch Video Solution

N × N

(a, b)S(c, d) ⇒ a + d = b + c

11. A trust fund has Rs. 50,000 that is to be invested

in two types of bonds .The �rst and second bonds

respectively pay annual interest at the rate of 

and  respectively .Using matrix multiplication ,

5 %

6 %

https://dl.doubtnut.com/l/_noOFTKrT9mB4
https://dl.doubtnut.com/l/_4dbWQBmCGq7y
https://dl.doubtnut.com/l/_dNTCsrA9WaGZ


determine how to invest the money in these bonds

so as to get a total annual interest of Rs. 2780 .

Watch Video Solution

12. Find the inverse of the following matrices using

elementary transformation:

Watch Video Solution

⎡
⎢
⎣

1 1 2

0 1 2

1 2 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_dNTCsrA9WaGZ
https://dl.doubtnut.com/l/_0MxXbFJUiEit


13. Prove that the following.

  

= abc(1+1/a+/b+1/c)

Watch Video Solution

⎡
⎢
⎣

1 + a 1 1

1 1 + b 1

1 1 1 + c

⎤
⎥
⎦

14. If  then show that 

Watch Video Solution

A = [
3 −4

1 −1
]

Ak = [
1 + 2k −4k

k 1 − 2k
], kεN

https://dl.doubtnut.com/l/_0bnJdywk5ViG
https://dl.doubtnut.com/l/_zni3ZzPO3N3X


15. If ,then �nd 

Watch Video Solution

y = In(x2 + y2) .
dy

dx

16. If = , = ,then �nd 

Watch Video Solution

x a cos3 θ y a sin3 θ
d2y

dx
2

17. Test the di�erentiability and continuity of the

following function at x=0: 

Watch Video Solution

f(x) = {
x ≠ 0

1 x = 0

1 −e− x

x

https://dl.doubtnut.com/l/_J9ns5KrkQhSn
https://dl.doubtnut.com/l/_DPOLy7OOm0xK
https://dl.doubtnut.com/l/_1it27VmaCyXr


18. Determine the interval in which the function f(x)

=  is decreasing and that in

which it is increasing.

Watch Video Solution

x3 − 5x2 + 3x + 97

19. 

Watch Video Solution

∫
π

0

|cos x|dx

20. Solve :

Watch Video Solution

(1 + y2). dx + xdy = tan− 1 ydy

https://dl.doubtnut.com/l/_IUXCqXoD1h2w
https://dl.doubtnut.com/l/_5jH7mdbiA2wH
https://dl.doubtnut.com/l/_Hv4y8JHXIDgd


21. A plane meets the coordinate axes at A, B and C

respectivély. If the centroid of the triangle ABC is (-1,

2, 5) then �nd the equation of the plane.

Watch Video Solution

22. Prove by vector method that in any triangle ABC,

.

Watch Video Solution

= =
a

sinA

b

sinB

c

sinC

https://dl.doubtnut.com/l/_Hv4y8JHXIDgd
https://dl.doubtnut.com/l/_6uwkv8whqq5z
https://dl.doubtnut.com/l/_CI4PA6aRR2jb


23. Prove that the acute angle between the lines

whose direction cosines are given by the relation

 and and 

Watch Video Solution

l + m + n = 0 l2 + m2 − n2 = 0
π

3

24. Let f : W  W be de�ned as f (x) = x -1 if x is

odd and f(x) = x +1 if x is even then show that f is

invertible. Find the inverse of f where W is the set of

all whole numbers.

Watch Video Solution

→

https://dl.doubtnut.com/l/_CxODj5Jj2VXI
https://dl.doubtnut.com/l/_5whwSszo2gbE
https://dl.doubtnut.com/l/_9hdtXVwqmV7Y


25. Constract the composition table/multiplication

table for the binary operation * de�ned on

{0,1,2,3,4}by . Find the

identity element if any. Also �nd the inverse

elements of 2 and 4.

Watch Video Solution

a ∗ b = a × b(mod = 5)

26. Let A = .Find Â -1 and hence show 

.

Watch Video Solution

⎛
⎜
⎝

122

212

221

⎞
⎟
⎠

A2 − 4A − 5I = 0

https://dl.doubtnut.com/l/_9hdtXVwqmV7Y
https://dl.doubtnut.com/l/_PmamzUtukdlW
https://dl.doubtnut.com/l/_ZCuWYwJZshRu


27. Prove that the following.

Watch Video Solution

⎡
⎢
⎣

b2 + c2 ab ac

ab c2 + a2 bc

ca cb a2 + b2

⎤
⎥
⎦

= 4a2b2c2

28. Show that the sum of the intercepts on the

coordinate axes of any tangent to the curve

 is constant.

Watch Video Solution

√x + √y = √a

https://dl.doubtnut.com/l/_ZCuWYwJZshRu
https://dl.doubtnut.com/l/_nPHeWPFaUNj3


29. Shows that the triangle of greatest area that can

be inscribed in a circle is equilateral.

Watch Video Solution

30. Find the area of the région on closed between

 and 

Watch Video Solution

y = 4x − 1 y2 = 2x

31. Write fog if f:R R and g:  is given by

f(x) = | x| and g(x) = |5x - 2|.

h id l i

→ R → R

https://dl.doubtnut.com/l/_E3f0N3Vvzxlq
https://dl.doubtnut.com/l/_U7GYM9rU7BM8
https://dl.doubtnut.com/l/_vfO5HFiAh7JR


Watch Video Solution

32. Evaluate :

.

Watch Video Solution

tan− 1( ) + cot − 1( ) + tan− 1(sin( − ))
−1

√3

1

√3

π

2

33. If  then �nd

Watch Video Solution

|adjA| = 64 |A|

https://dl.doubtnut.com/l/_vfO5HFiAh7JR
https://dl.doubtnut.com/l/_twogETbVLooe
https://dl.doubtnut.com/l/_XuX713lpmXjY


34. Evaluate the following : 

Watch Video Solution

⎡
⎢
⎣

sin2 θ cos2 θ 1

cos2 θ sin2 θ 1

−10 12 2

⎤
⎥
⎦

35. A di�erentiable function f de�ned for all x > 0

and satis�es  for all x > 0. What is the

value f'(16) ?

Watch Video Solution

f(x2) = x3

36. Write the minimum value of  where y2

y = sin2 x cos2 x

https://dl.doubtnut.com/l/_6aXmjIUemlFI
https://dl.doubtnut.com/l/_gaJLndhc6fXz
https://dl.doubtnut.com/l/_tzCR8Q7G80fA


Watch Video Solution

37. Evaluate 

Watch Video Solution

∫
1

− 1
e |x |dx

38. Write the vector equation ofthe plane whose

cartesian equation is .

Watch Video Solution

x + y + 2z = 1

https://dl.doubtnut.com/l/_tzCR8Q7G80fA
https://dl.doubtnut.com/l/_hsUNuXX4G587
https://dl.doubtnut.com/l/_N8ZUQBPnpKE1


39. Let A (1,2,3). Then, �nd the number of

equivalence relations containing (1,2).

Watch Video Solution

40. Let f ,g: R  be two functions de�ned as f(x)

= |x| +x and g(x) = |x| -x   

Then �nd fog and gof .

Watch Video Solution

→ R

∀x ∈ R.

https://dl.doubtnut.com/l/_gNT0bLus7sGc
https://dl.doubtnut.com/l/_ijDEsjx7BzMl


41. Solve the following : 

=0

Watch Video Solution

⎡
⎢
⎣

x + 1 ω ω2

ω x + ω2 1

ω2 1 x + ω

⎤
⎥
⎦

42. If the matrix A is such that

, �nd A.

Watch Video Solution

[
1 −1

2 3
]A = [

−4 1

7 7
]

https://dl.doubtnut.com/l/_fXdIwyMdzbyI
https://dl.doubtnut.com/l/_ofLk0SUPB2mH


43. Find the values of a and b, if the function f

de�ned as f(x)  is

di�entiable at 

Watch Video Solution

{
x2 + 3x + a if x ≤ 1

bx + 2 if x > 1

x = 1

44. Di�erentiate with respect to x:

Watch Video Solution

y = 3x
2

+ tan− 1( )
cos x + sinx

cos x − sinx

https://dl.doubtnut.com/l/_4Nl2MrFyWeWd
https://dl.doubtnut.com/l/_ad0vN8sTRtqz


45. Find the dy/dx when 

Watch Video Solution

cos x = √ , siny =
1

1 + t2

2t

1 + t2

46. Show that the line y = mx + c touches the

parabola  = 4ax if c .

Watch Video Solution

y2 =
a

m

47. Show that 2sinx+tanx 3x for all x .

Watch Video Solution

≥ ε(0, )
π

2

https://dl.doubtnut.com/l/_NYSvVw7hn4Dg
https://dl.doubtnut.com/l/_XB7naN8SFQtX
https://dl.doubtnut.com/l/_7jTT3pGqLqYk


48. Evaluate : 

Watch Video Solution

∫ dx
xex

(x + 1)2

49. Evaluate the following integrals

Watch Video Solution

∫(x2)
dx

(x2 + 3)(x2 + 2)

50. Solve :  = 

Watch Video Solution

+ 1
dy

dx
ex+y

https://dl.doubtnut.com/l/_7jTT3pGqLqYk
https://dl.doubtnut.com/l/_NXB7zQ6ZQ5bt
https://dl.doubtnut.com/l/_YZWXa0oDPxvo
https://dl.doubtnut.com/l/_3pB07LI3gwlC


51. Solve : .

Watch Video Solution

(x + 2y3) = y
dy

dx

52. Find the equation of the plane passing through

the points (2,1,3), (3,2,1) and .

Watch Video Solution

(1, 0, − 1)

53. Find the image of the point  in the

plane .

(3, − 2, 1)

x − y + 3z = 2

https://dl.doubtnut.com/l/_3pB07LI3gwlC
https://dl.doubtnut.com/l/_OI1OGBFtcfUL
https://dl.doubtnut.com/l/_Z554JLPwlLYq
https://dl.doubtnut.com/l/_MLBeO60f4OZ5


Watch Video Solution

54. Determine k such that a vector  is at right

angles to each of the vectors

 and 

.

Watch Video Solution

→
r

→
a = kî + ĵ + 3k̂,

→
b = 2 î + ĵ − kk̂

→
c = − 2 î + kĵ + 3k̂

55. Find the foot of the perpendicular drawn from

the point (5,7,3) to the line

. Find the length of

the perpendicular.

= =
x − 15

3

y − 29

8

z − 5

−5

https://dl.doubtnut.com/l/_MLBeO60f4OZ5
https://dl.doubtnut.com/l/_nOw4iyVnxZSx
https://dl.doubtnut.com/l/_MyezhTH61SwV


Watch Video Solution

56. Let  and . Prove that gof is

bijective if both f and g are bijective. Also prove that

.

Watch Video Solution

f :X → Y g : Y → Z

(gof)
− 1

= f − 1og− 1

57. Find the product of matrices A and B, where A =

 and B =  Hence solve

the following equations by matrix method,

⎡
⎢
⎣

−5 1 3

7 1 −5

1 −1 1

⎤
⎥
⎦

⎡
⎢
⎣

1 1 2

3 2 1

2 1 3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_MyezhTH61SwV
https://dl.doubtnut.com/l/_mE4ttSdMFYDA
https://dl.doubtnut.com/l/_yanwlB2lbPm1


, , 

.

Watch Video Solution

x + y + 2z = 1 3x + 2y + z = 7

2x + y + 3z = 2

58. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

(b + c)
2

a2 a2

b2 (c + a)
2

b2

c2 c2 (a + b)
2

∣
∣ 
∣ 
∣
∣

= 2abc(a + b + c)3

59. Find the inverse of the following matrices using

elementary transformation 

https://dl.doubtnut.com/l/_yanwlB2lbPm1
https://dl.doubtnut.com/l/_HjYN2uVaVg7s
https://dl.doubtnut.com/l/_KvIxy6RUCruk


Watch Video Solution

⎡
⎢
⎣

3 −2 3

2 1 −1

4 −3 2

⎤
⎥
⎦

60. If  and ,

then show that 

Watch Video Solution

x = a cos θ + b sin θ y = a sin θ − b cos θ

y2 − x + y = 0
d2y

dx
2

dy

dx

61. Find the equation of the normal at a point on

the curve , which passes through the pointx2 = 4y

https://dl.doubtnut.com/l/_KvIxy6RUCruk
https://dl.doubtnut.com/l/_JGDp27DYugWX
https://dl.doubtnut.com/l/_XSoHuhBEXoID


(1, 2). Also, �nd the equation of the corresponding

tangent.

Watch Video Solution

62. Find the area of the smaller region bounded by

the ellipse  and the straight line 

Watch Video Solution

+ = 1
x2

a2

y2

b2

+ = 1
x

a

y

b

63. Prove analytically : The perpendicular bisector of

the sides of a triangle are concurrent.

https://dl.doubtnut.com/l/_XSoHuhBEXoID
https://dl.doubtnut.com/l/_IcLublaWrEry
https://dl.doubtnut.com/l/_CRY7H1fxIBAV


Watch Video Solution

https://dl.doubtnut.com/l/_CRY7H1fxIBAV

