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MODEL QUESTION PAPER -16

Exercise

1. If and  are given by 

 and , then write fog.

Watch Video Solution

f :R → R g :R → R

f(x) = 8x3 g(x) = x
1
3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_U6bfFwUOvrbh


2. Write the principal value of

.

Watch Video Solution

cos − 1( ) + cos − 1( − )
√3

2

1

2

3. If then find the positive

value of x.

Watch Video Solution

[ 2x 4 ][
x

−8
] = 0

https://dl.doubtnut.com/l/_U6bfFwUOvrbh
https://dl.doubtnut.com/l/_cOgU3JDoetfM
https://dl.doubtnut.com/l/_KafhCo3T2Q1t
https://dl.doubtnut.com/l/_mMV0S6tcr7OU


4. Find  In .

Watch Video Solution

d

dx
sin− 1 cos( )

π − 2ex

2

5. Find the open interval in which

 0 is decreasing.

Watch Video Solution

f(x) = x , x >
1
x

6. What is the value of 

Watch Video Solution

∫ dx
1 + 1

x2

x − + 41
x

https://dl.doubtnut.com/l/_mMV0S6tcr7OU
https://dl.doubtnut.com/l/_Z1FrfCTZUjWU
https://dl.doubtnut.com/l/_gMGpN20lZqG7


7. Write the particular solution of 

given that y=2, when x=1.

Watch Video Solution

= 8x,
dy

dx

8. If  and 

 then what is the unit

vector parallel to 

Watch Video Solution

→
a = 3 î + 3ĵ + k̂

→
b = − 2 î + ĵ − 2k̂

→
a +

→
b

https://dl.doubtnut.com/l/_gMGpN20lZqG7
https://dl.doubtnut.com/l/_F3nBBvip8NUW
https://dl.doubtnut.com/l/_M3qJYGG3B3Z0
https://dl.doubtnut.com/l/_o4wOOFveIZkQ


9. Find the value of k for which the line

 is parallel to the

plane 2x + 6y + 3z - 4 = 0.

Watch Video Solution

= =
x − 2

3

1 − y

k

z − 1

4

10. If  is defined as .

Find the function , such that 

.

Watch Video Solution

f :R → R f(x) = 10x + 7

g :R → R

gof = fog = IR

https://dl.doubtnut.com/l/_o4wOOFveIZkQ
https://dl.doubtnut.com/l/_sJhZX61hpZzP


11. Show that the relation R on the set A of real

numbers defined as R = {(a,b): a ).is

reflexive. and transitive but not symmetric.

Watch Video Solution

≤ b

12. If S is a set of all rational numbers except 1

and  be defined on S by 

for all  then prove that is a binary

operation.

Watch Video Solution

∗ a ∗ b = a + b − ab

a, b ∈ s ∗

https://dl.doubtnut.com/l/_JjUBG6IxDmhE
https://dl.doubtnut.com/l/_lFKOWZeY0JCw


13. If S is a set of all rational numbers except 1

and  be defined on S by 

for all  then prove that is

commutative as well as associative.

Watch Video Solution

∗ a ∗ b = a + b − ab

a, b ∈ s ∗

14. Prove that

Watch Video Solution

cot − 1 7 + cot − 1 8 + cot − 1 18 = cot − 1 3

https://dl.doubtnut.com/l/_lFKOWZeY0JCw
https://dl.doubtnut.com/l/_A63NIhbTexhl
https://dl.doubtnut.com/l/_RtRcJQ1PhrBw


15. Solve the following LPP graphically 

Maximize,  


Subject to  


.

Watch Video Solution

Z = 20x + 30y

3x + 5y ≤ 15

x, y ≥ 0

16. Verify that 


satisfies the equation

 where  is

the x  unit matrix.

A = [
a b

c d
]

A2 − (a + d)A + (ad − bc)I = 0 I

2 2

https://dl.doubtnut.com/l/_3519xbpIqHzR
https://dl.doubtnut.com/l/_9g827SmZF7ex


Watch Video Solution

17. If the matrix A is such that

, find A.

Watch Video Solution

[
1 −1

2 3
]A = [

−4 1

7 7
]

18. 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/_9g827SmZF7ex
https://dl.doubtnut.com/l/_R5y43Gw22ZuO
https://dl.doubtnut.com/l/_VZcieShCRyQq


19. Solve : 

Watch Video Solution

∣
∣
∣
∣

x − a 0 0

a x − b 0

a b x − c

∣
∣

∣
∣

= 0

20. For what value of k is the function defined

by .Continuous at x

= 0. Also write whether the function is

continuous at x = 1.

Watch Video Solution

{
k(x2 + 2) whenx ≤ 0

3x + 1 whenx > 0

https://dl.doubtnut.com/l/_z3Yi2SMuFUfU
https://dl.doubtnut.com/l/_HWCyRdvuG9wT
https://dl.doubtnut.com/l/_zoeTSURvgHeq


21. If sin y = x sin (a + y) then show that

Watch Video Solution

=
dy

dx

sin2(a + y)

sina

22. Find  when 

Watch Video Solution

dy

dx
y = xsin y

23. Find the interval in which the function

 is strictlyf(x) = 3x4 − 4x3 − 12x2 + 5

https://dl.doubtnut.com/l/_zoeTSURvgHeq
https://dl.doubtnut.com/l/_hWf9j4T5VmZD
https://dl.doubtnut.com/l/_NOTwll7nWLQ6


increasing.

Watch Video Solution

24. Find two numbers whose sum is 24 and

product is maximum.

Watch Video Solution

25. Integrate: 

Watch Video Solution

∫x dx
ex

(1 + x)2

https://dl.doubtnut.com/l/_NOTwll7nWLQ6
https://dl.doubtnut.com/l/_ekxwMA8kkenb
https://dl.doubtnut.com/l/_Hig3LqfgFN5j


26. Integrate :

Watch Video Solution

∫ dx
tan− 1 x

1 + x2

27. Evaluate 

Watch Video Solution

∫
0

dx

π

2 √cos x

√sinx + √cos x

28. Find the area bounded by the line y = 2x, x-

axis and the ordinate x = 3.

Watch Video Solution

https://dl.doubtnut.com/l/_JtdS0uuxvxY4
https://dl.doubtnut.com/l/_8UBjk4uu36W1
https://dl.doubtnut.com/l/_wdSkk1KqkBiA


29. Solve 

Watch Video Solution

2y3 = ax
dy

dx

30. Find  when

Watch Video Solution

[
→
a

→
b

→
c ]

→
a = î − 2ĵ + 3k̂,

→
b = 2 î + ĵ − k̂,

→
c = ĵ + k̂

https://dl.doubtnut.com/l/_wdSkk1KqkBiA
https://dl.doubtnut.com/l/_eVO7p3NeRVUp
https://dl.doubtnut.com/l/_Et18WOYfNTYT


31. If the position vectors of the points A, B, C

are  and 

respectively, then prove that A, B, C are

collinear.

Watch Video Solution

2 î + ĵ − k̂, 3 î − 2ĵ + k̂ î + 4ĵ − 3k̂

32. Write the volume of the parallelopiped

whose sides are given by

Watch Video Solution

− ĵ, k̂, − î

https://dl.doubtnut.com/l/_qrVVEYEaqQpV
https://dl.doubtnut.com/l/_YD6QcleANaNK
https://dl.doubtnut.com/l/_5lmFIV2yHnVr


33. The angle between the plane

 and the line 

 is.

Watch Video Solution

3x + 3z − 5 = 0

= =
x − 1

1

y − 2

−1

z − 3

0

34. 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

https://dl.doubtnut.com/l/_5lmFIV2yHnVr
https://dl.doubtnut.com/l/_YHxpxmGLJNlR
https://dl.doubtnut.com/l/_9tXTvUBsv2hl


35. Prove that

Watch Video Solution

(
→
a .

→
b )

2

= a2b2 − (
→
a ×

→
b )

2

36. Show that the lines

 and 

 are coplaner. Find

their point of intersection.

Watch Video Solution

= =
x − 4

1

y + 3

−4

z + 1

7

= =
x − 1

2

y + 1

−3

z + 10

8

https://dl.doubtnut.com/l/_9tXTvUBsv2hl
https://dl.doubtnut.com/l/_LmyW86AG21GT


37. 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

38. Find the altitude of a right circular cylinder

of maximum volume inscribed in a sphere of

radius r.

Watch Video Solution

https://dl.doubtnut.com/l/_Dk8jNTY459sE
https://dl.doubtnut.com/l/_TmElszXw2Fz3


39. Evaluate the following integrals

Watch Video Solution

∫ dx
12 sinx − 2 cos x + 3

sinx + cos x

40. Determine the area common to the

parabola  and the circle .

Watch Video Solution

y2 = x x2 + y2 = 2x

https://dl.doubtnut.com/l/_xHpG3ichAOSB
https://dl.doubtnut.com/l/_VtyAKdLjvazm


41. Solve the following differential equations 

Watch Video Solution

+ 2y tanx = sinx, y( ) = 0
dy

dx

π

3

42. If  then

show that .

Watch Video Solution

A = [
1 1

−1 −1
], B = [

−1 3

−3 1
]

(A + B)2 ≠ A2 + 2AB + B2

https://dl.doubtnut.com/l/_9NnJLAdRMhj4
https://dl.doubtnut.com/l/_ecVpocEBiBvT


43. If  defined by  for

all , then show that f is invertible. Find

the corresponding inverse function.

Watch Video Solution

f :R → R f(x) = 5x − 8

x ∈ R

44. Prove statement

Watch Video Solution

sin− 1 + cos − 1 = cos − 13

5

12

13

33

65

https://dl.doubtnut.com/l/_bPQvy47SuHOh
https://dl.doubtnut.com/l/_QdwNYmAnrlg6


45. Solve the following LPP graphically:

Maximize:  subject to 

, , , 

Watch Video Solution

Z = 4x1 + 3x2

x1 + x2 ≤ 50x1 + 2x2 ≤ 80 2x1 + x2 ≥ 20

x1, x2 ≥ 0

https://dl.doubtnut.com/l/_rJuR7SG9OizT

