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MODEL QUESTION PAPER-18

Exercise

1. If a set A has n elements and another set B has

m elements, what is the number of relations

from A to B ?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zyIukO9TJpL0


Watch Video Solution

2. What is the value of

?

Watch Video Solution

2 tan− 1( ) + tan− 1( )
1

3

1

7

3. State the feasible solution.

Watch Video Solution

https://dl.doubtnut.com/l/_zyIukO9TJpL0
https://dl.doubtnut.com/l/_v1YO5i7NIw0T
https://dl.doubtnut.com/l/_ULZQb6eylfzJ


4. Determine the maximum value of

.

Watch Video Solution

∣
∣
∣

cos x sinx

−sinx cos x − 1

∣
∣
∣

5. Di�erentiate  w.r.t 

 when .

Watch Video Solution

tan− 1( )
√1 + x2 − 1

x

sin− 1( )
2x

1 + x2
x ≠ 0

https://dl.doubtnut.com/l/_RvhYUEitN54e
https://dl.doubtnut.com/l/_E8WkgDCfGXE9


6. Write the equation of the tangent to the curve

y=[x] at the point (-2,2).

Watch Video Solution

7. Find 

Watch Video Solution

∫
π / 4

−π / 4
sin3 xdx

8. Write the order of the di�erential equation

whose general solution is , where ay = ax2 + b

https://dl.doubtnut.com/l/_qZcP6EC1rhgw
https://dl.doubtnut.com/l/_Q17rQl0rq3vo
https://dl.doubtnut.com/l/_pfn6olj637wa


and b are arbitrary constants.

Watch Video Solution

9. Write the scalar projection of the vector

on the vector 

.

Watch Video Solution

→
a = 2 î − ĵ + k̂

→
b = î + 2ĵ + 2k̂

10. Write the equation of the line parallel to the

line  and passing= =
x − 2

−3

3 − y

−2

z + 5

6

https://dl.doubtnut.com/l/_pfn6olj637wa
https://dl.doubtnut.com/l/_88xes3Du0AWv
https://dl.doubtnut.com/l/_DtiskMuEBNv3


through the point .

Watch Video Solution

(1, 2, 3)

11. If  then �nd .

Watch Video Solution

y = cos − 1
√x

dy

dx

12. If  then prove that 

.

Watch Video Solution

y = a sinx + b cos x

y2 + ( )
2

= a2 + b2dy

dx

https://dl.doubtnut.com/l/_DtiskMuEBNv3
https://dl.doubtnut.com/l/_MNrileSU9N0r
https://dl.doubtnut.com/l/_Nnv6Ydb6N3gR
https://dl.doubtnut.com/l/_kSkZsCcmyUWC


13. Find the points on the curve

 at which the equation of the

tangent is .

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

14. Find the point P on the curve ,

which is nearest to the point (11a, 0).

Watch Video Solution

y2 = 4ax

15. Evaluate .∫(x + 3)(2 − x)dx

https://dl.doubtnut.com/l/_kSkZsCcmyUWC
https://dl.doubtnut.com/l/_Xl5XtSiUzJfj
https://dl.doubtnut.com/l/_9RHYmpHyayax


Watch Video Solution

16. Evaluate 

Watch Video Solution

∫
a

0
dx

√x

√x + √a − x

17. 

Watch Video Solution

∫
π

0

x sinxdx

1 + cos2 x

https://dl.doubtnut.com/l/_9RHYmpHyayax
https://dl.doubtnut.com/l/_PVZM0IC8AEd4
https://dl.doubtnut.com/l/_gBGcyJ0KGBc8


18. Using integration, �nd the area of the region

bounded by the curves .

Watch Video Solution

y = x2 and y = x

19. Let R is the equivalence in the set A = {0, 1, 2,

3, 4, 5} given by R = {(a, b) : 2 divides (a - b)}. Write

the equivalence class [0].

Watch Video Solution

https://dl.doubtnut.com/l/_UqgpoNwOkqyT
https://dl.doubtnut.com/l/_y8Dk5bZ9GgKx


20. If F : R  R is given by f(x) = 

then �nd ( fof ) x .

Watch Video Solution

→ (3 − x3)
1 / 3

21. Let * is the binary operation on N given by

 (a, b), where . Write the

value of .

Watch Video Solution

a ∗ b = HCF a, b ∈ N

22 ∗ 4

22. Solve: tan− 1 x + 2 cot − 1 x =
2π

3

https://dl.doubtnut.com/l/_lXSnq8PMhVOt
https://dl.doubtnut.com/l/_5419n12to2Nm
https://dl.doubtnut.com/l/_NsyCgJNtklk1


Watch Video Solution

23. Write the solution of the following L.P.P.

Maximize  

subject to  , 

, 

, .

Watch Video Solution

z = 3x + 2y

x + y ≤ 400

2x + y ≤ 500

x ≥ 0 y ≥ 0

https://dl.doubtnut.com/l/_NsyCgJNtklk1
https://dl.doubtnut.com/l/_Z6Ny0XJnSD1t


24. IF  is the cofactor of the element  of the

determinant  then write the value

of 

Watch Video Solution

Ay ay

∣
∣
∣
∣

2 −3 5

6 0 4

1 5 −7

∣
∣ 
∣
∣

a32. A32

25. If  then �nd the value of 

Watch Video Solution

A =
⎡
⎢
⎣

2 0 1

2 1 3

1 −1 0

⎤
⎥
⎦

A2 − 3A + 2I

https://dl.doubtnut.com/l/_4rbCr3sLWpTf
https://dl.doubtnut.com/l/_afngL4sJlPLF
https://dl.doubtnut.com/l/_AzxL1YJDj20N


26. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

x + y x x

5x + 4y 4x 2x

10x + 8y 8x 3x

∣
∣ 
∣ 
∣
∣

= x3

27. Show that:

Watch Video Solution

∣
∣
∣
∣
∣

a a2 a3

b b2 b3

c c2 c3

∣
∣ 
∣ 
∣
∣

= abc(a − b)(b − c)(c − a)

28. Find the inverse of  by using

elementary row operation.

[
1 3

2 7
]

https://dl.doubtnut.com/l/_AzxL1YJDj20N
https://dl.doubtnut.com/l/_ReKvOZidXRHs
https://dl.doubtnut.com/l/_mQo9kzsBjb1y


Watch Video Solution

29. Find the vector  which is perpendicular to

both  and 

 = 21 where .

Watch Video Solution

→
p

→
α = 4 î + 5ĵ − k̂,

→
β = î − 4ĵ + 5k̂

→
p .

→
q q = 3 î + ĵ − k̂

30. Find a unit vector perpendicular to both of

the vectors  and  where 

 and .

Watch Video Solution

→
a +

→
b

→
a −

→
b

→
a = î + ĵ + k̂ b = î + 2ĵ + 3k̂

https://dl.doubtnut.com/l/_mQo9kzsBjb1y
https://dl.doubtnut.com/l/_PuNgO1jPURQT
https://dl.doubtnut.com/l/_SIMWomZnQ1Hi


31. Show that the lines

and 

 are co-planar.

Watch Video Solution

= =
x + 3

2

y + 5

3
z − 7
−3

= =
x + 1

4

y + 1

5

z + 1

−1

32. Prove that the measure of the angle between

two main diagonals of a cube is .

Watch Video Solution

cos − 1 1

3

https://dl.doubtnut.com/l/_SIMWomZnQ1Hi
https://dl.doubtnut.com/l/_VkqQCX9GtR7E
https://dl.doubtnut.com/l/_ml0aQMyTamtO
https://dl.doubtnut.com/l/_RklLQiuqy9hs


33. Find the equation of the plane passing

through the intersection of the planes 3x + y- z =

2 and x-y + 2z =1and the point (1, 0,2)

Watch Video Solution

34. If . is

continuous at x=0, then the value of a will be.

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

whenx < 0

a whenx = 0

whenx > 0

1 − cos 4x

x2

√x

√16 + √x+ 4

https://dl.doubtnut.com/l/_RklLQiuqy9hs
https://dl.doubtnut.com/l/_5Nc4MufPT28Z


35. If , then �nd 

Watch Video Solution

y = xsin x− cos x +
x2 − 1

x2 + 1

dy

dx

36. Show that the semi-vertical angle of the cone

of the maximum volume and of given slant

height is .

Watch Video Solution

cos − 1(1)

√3

https://dl.doubtnut.com/l/_tw9RZhOtSoJ3
https://dl.doubtnut.com/l/_zLi16cNOmc2J


37. Evaluate the following integrals : 

Evaluate 

Watch Video Solution

∫
π / 2

0

x sinx cos x

sin4 x + cos4 x

38. Find the area of region in the �rst quadrant

enclosed by the X-axis, the line  and the

circle .

Watch Video Solution

y = x

x2 + y2 = 32

https://dl.doubtnut.com/l/_CgMBBeKSl9n9
https://dl.doubtnut.com/l/_LUn0IfZAoJDt


39. Solve the following di�erential

.

Watch Video Solution

x = y − x tan( )
dy

dx

y

x

40. 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

41. Solve for x, .cos − 1 x + sin− 1( ) =
x

2

π

6

https://dl.doubtnut.com/l/_xpfq7hNKfgHX
https://dl.doubtnut.com/l/_Fv3OEgbj45Ds
https://dl.doubtnut.com/l/_KsG5i0gZwSFE


Watch Video Solution

42. Write the vector equations of the following

lines and hence determine the distance between

them  and 

.

Watch Video Solution

= =
x − 1

2

y − 2

3
z + 4

6

= =
x − 3

4

y − 3

6

z + 5
12

https://dl.doubtnut.com/l/_KsG5i0gZwSFE
https://dl.doubtnut.com/l/_VYhk5uPl41hx

