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Very Short Answer Type Questions

1. If , then �nd the value of 

.

Watch Video Solution

sin− 1 x + sin− 1 y =
2π

3

cos − 1 x + cos − 1 y

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


2. If , then for what value of , A is

an identity matrix?

Watch Video Solution

A = [
cosα −sinα

sinα cosα
] α

3. Find , if .

Watch Video Solution

dy

dx
y = tan− 1( )

1 − cos x

sinx

4. If the binary operation  on the set Q of rational

numbers is de�ned as , for all 

, �nd the value of .

Watch Video Solution

∗

a ∗ b = 2a + b − ab

a, b ∈ Q 3 ∗ 4

https://dl.doubtnut.com/l/_GHtV8v0gz6MQ
https://dl.doubtnut.com/l/_G9DueAT5nvS6
https://dl.doubtnut.com/l/_V24hOu7oGylH


5.  then 

Watch Video Solution

f(x) = ∫
x

0
t sin tdt f' (x) =_ _

6. If  are the angles that a line makes with 

-axes respectively, then �nd the value of 

.

Watch Video Solution

α, β, γ

X, Y and Z

cos 2α + cos 2β + cos 2γ

7. Let  and 

 and �nd a vector of magnitude 6 units

which is parallel to the vector .

Watch Video Solution

→
a = î + ĵ + k̂,

→
b = 4 î − 2ĵ + 3k̂

→
c = î − 2ĵ + k̂

2
→
a −

→
b + 3

→
c

https://dl.doubtnut.com/l/_DyTuJrXhMSdM
https://dl.doubtnut.com/l/_AknxPoeNrIh4
https://dl.doubtnut.com/l/_nMejfRhMMg7W


Watch Video Solution

8. A die is thrown again and again until three sixes are

obtained. Find the probability of obtaining the third six in

the sixth throw of the die.

Watch Video Solution

9. Write an integrating factor of the di�erential equation

.

Watch Video Solution

(1 + y2)dx = (tan− 1 y − x)dy

https://dl.doubtnut.com/l/_nMejfRhMMg7W
https://dl.doubtnut.com/l/_lEb2moRlmo55
https://dl.doubtnut.com/l/_KTfEiitgKdlR


Short Answer Type Questions

10. Find the point on ·the curve , where the rate of

change of x-coordinate is equal to the rate of change of y-

coordinate.

Watch Video Solution

y = x2

1. Solve graphically: Maximize Z=5x+6y subject to

Watch Video Solution

2x + 3y ≤ 6, x, y ≥ 0

https://dl.doubtnut.com/l/_li1K6lv52fgI
https://dl.doubtnut.com/l/_PN2RS8JUPy9C


2. Directions (Q. Nos. 16-25) Prove the following 

.

Watch Video Solution

sin− 1( ) + cos − 1( ) = tan− 1( )
5

13

3

5

63

16

3. If functions f and g are given by 

 and  

. write down the functions fog

and gof.

Watch Video Solution

f = {(1, 2), (3, 5), (4, 6)}

g = {(2, 3), (5, 1), (6, 3)}

4. Show that the relation R in the set of real numbers,

de�ned as  is neither re�exive norR = {(a, b) : a ≤ b2}

https://dl.doubtnut.com/l/_dCtvHUihgNiK
https://dl.doubtnut.com/l/_tgfaQvC6tIP5
https://dl.doubtnut.com/l/_By2xSVEJAjSt


symmetric nor transitive.

Watch Video Solution

5. Solve

.

Watch Video Solution

tan− 1 √x2 + x + sin− 1 √x2 + x + 1 = sin− 1 1

6. Using properties of determinants, prove the following

.

Watch Video Solution

∣
∣
∣
∣
∣

a2 bc ac + c2

a2 + ab b2 ac

ab b2 + bc c2

∣
∣ 
∣ 
∣
∣

= 4a2b2c2

https://dl.doubtnut.com/l/_By2xSVEJAjSt
https://dl.doubtnut.com/l/_NQMIMoy44HxZ
https://dl.doubtnut.com/l/_T4RYj3SY70Pl
https://dl.doubtnut.com/l/_xkJTQshf6yNB


7. Solve the matrix .

Watch Video Solution

[ x −5 −1 ]
⎡
⎢
⎣

1 0 2

0 2 1

2 0 3

⎤
⎥
⎦

⎡
⎢
⎣

x

4

1

⎤
⎥
⎦

= O

8. A coin is tossed once, if it shows head it is tossed again.

but if it shows a tail, a die is tossed. If 8 possible

outcomes are equally likely, �nd the probability that the

die shows a number greater than 4, if it is known that

�rst throw of the coin results in tail.

Watch Video Solution

9. If A = , then verify that A (adj A) = .
⎡
⎢
⎣

1 3

1 4

1 3

⎤
⎥
⎦

|A|

https://dl.doubtnut.com/l/_xkJTQshf6yNB
https://dl.doubtnut.com/l/_iZBCF97ywF1p
https://dl.doubtnut.com/l/_zEC0t2EL0U19


Watch Video Solution

10. If A and B are two independent events such that

 and  then �nd P(A)

and P(B)

Watch Video Solution

P( ¯̄̄A ∩ B) =
2

15
P(A ∩ ¯̄̄B) =

1

6

11. Show that  is an

increasing function of x throughout its domain.

Watch Video Solution

y = log(1 + x) − , x > − 1
2x

2 + x

https://dl.doubtnut.com/l/_zEC0t2EL0U19
https://dl.doubtnut.com/l/_UqcYqSYpfA9u
https://dl.doubtnut.com/l/_lrAuNt1xs3RM


12. Show that the function 

  

is continuous at .

Watch Video Solution

f(x) = {
+ cos x, if x ≠ 0

2,                    if x = 0

sin x

x

x = 0

13. If , prove that 

.

Watch Video Solution

y√1 − x2 + x√1 − y2 = 1

= − √
dy

dx

1 − y2

1 − x2

14. Prove that the curves  cut at

the right angles, if .

y2 = 4ax and xy = c2

c4 = 32a4

https://dl.doubtnut.com/l/_r5AetfKmd2n0
https://dl.doubtnut.com/l/_0b9EBcYPCB9o
https://dl.doubtnut.com/l/_0HKAZucdGZe5


Watch Video Solution

15. Using di�erential �nd the approximate value of

.

Watch Video Solution

√0.0037

16. Solve the di�erential equation

.

Watch Video Solution

(x2 − y2)dx + 2xydy = 0

17. Find the area of region included between the parabola

 the line .4y = 3x2 and 3x − 2y + 12 = 0

https://dl.doubtnut.com/l/_0HKAZucdGZe5
https://dl.doubtnut.com/l/_tGxvIUNpzEKM
https://dl.doubtnut.com/l/_vbmPmDU1JwDo
https://dl.doubtnut.com/l/_onBIim8C1cXe


Watch Video Solution

18. Evaluate .

Watch Video Solution

∫
π / 3

0

dx
secx. tanx

1 + sec2 x

19. Find 

Watch Video Solution

∫
dx

(x − 1)(x + 1)

20. Form the di�erential equation representing the family

of ellipses having foci on the X-axis and centre at the

origin.

h id l i

https://dl.doubtnut.com/l/_onBIim8C1cXe
https://dl.doubtnut.com/l/_zLTWIf59Urpx
https://dl.doubtnut.com/l/_zMS9LrXq6ZRM
https://dl.doubtnut.com/l/_mtYUbLSWp0cl


Watch Video Solution

21. If  show that 

 is parallel to  it being given that 

Watch Video Solution

a × b = c × d and a × c = b × d,

(a − d) (b − c),

a ≠ b and b ≠ c.

22. Show that the line

are coplanar.

Watch Video Solution

= = and = =
5 − x

−4

y − 7

4

z + 3

−5

x − 8

7

2y − 8

2

z − 5

3

https://dl.doubtnut.com/l/_mtYUbLSWp0cl
https://dl.doubtnut.com/l/_uSkI38cBDE8b
https://dl.doubtnut.com/l/_D9AOLh28pCVg


23. Find the vector equation of the plane through the

points (2,1, -1) and (-1, 3, 4) and .. perpendicular to the

plane .

Watch Video Solution

x − 2y + 4z = 10

24. Find the points on the line 

  at a distance of 5 units from the point P(1, 3, 3).

Watch Video Solution

= =
x + 2

3

y + 1

2

z − 3

2

25. If , then

express  in the form , where  is

parallel to  is perpendicular to .

→
α = 3 î + 4ĵ + 5k̂ and

→
β = 2 î + ĵ − 4k̂

→
β

→
β =

→
β 1 +

→
β 2

→
β 1

→
α and

→
β 2

→
α

https://dl.doubtnut.com/l/_zhsCEtBRSEoU
https://dl.doubtnut.com/l/_EyUhkqWiazWn
https://dl.doubtnut.com/l/_8PmyqTn9a8NY


Long Answer Type Questions

Watch Video Solution

1. Show that .

Interpret this result geometrically.

Watch Video Solution

(
→
a −

→
b ) × (

→
a +

→
b ) = 2(

→
a ×

→
b )

2. Find the shortest distance between the lines  

 and 

.

Watch Video Solution

= =
x − 8

3

y + 9

−16

z − 10

7

= =
x − 15

3

y − 29

8

z − 5

−5

https://dl.doubtnut.com/l/_8PmyqTn9a8NY
https://dl.doubtnut.com/l/_3evfJGqaiCyL
https://dl.doubtnut.com/l/_jACvPUFCKKbg


3. If a young man rides his motorcycle at 25 km/h, he had

to spend Rs. 2 per km on petrol. If he rides at a faster

speed of 40 km/h, the petrol cost increases to Rs. 5 per

km. He has Rs. 100 to spend on petrol and wishes to �nd

what is the maximum distance he can travel in one hour.

Express this as LPP and solve it graphically.

Watch Video Solution

4. Prove that

.

Watch Video Solution

tan{ + cos − 1 } + tan{ − cos − 1( )} =
π

4

1

2
a

b

π

4

1

2
a

b

2b
a

https://dl.doubtnut.com/l/_HynCYJnGpomv
https://dl.doubtnut.com/l/_YWtmg6Ch6Xox
https://dl.doubtnut.com/l/_gQNZj1qq2ZLe


5. Show that the function f : R

 de�ned by f (x) = 

 is one - one and onto function.

Watch Video Solution

→ {x ∈ R : − 1 < x < 1}

, x ∈ R
x

1 + |x|

6. Given 

Verify that BA = 6l.

Watch Video Solution

A =
⎡
⎢
⎣

1 −1 0

2 3 4

0 1 2

⎤
⎥
⎦

and B =
⎡
⎢
⎣

2 2 −4

−4 2 −4

2 −1 5

⎤
⎥
⎦

https://dl.doubtnut.com/l/_gQNZj1qq2ZLe
https://dl.doubtnut.com/l/_9jyX5pyVWGeb


7. Obtain the inverse of the following matrix

Watch Video Solution

A =
⎡
⎢
⎣

0 1 2

1 2 3

3 1 1

⎤
⎥
⎦

8. Find the probability distribution of number of doublets

in four throws of a pair of dice. Find also the mean and

the variance of the number of doublets.

Watch Video Solution

9. An open box with a square base is to be made of a

given quantity of metal sheet of area . Show that thec2

https://dl.doubtnut.com/l/_zzNPTkW7CNxA
https://dl.doubtnut.com/l/_PF9PdXx28jtf
https://dl.doubtnut.com/l/_xFtO1kJm8Kl1


maximum volume of the box is  cu units.

Watch Video Solution

c3

6√3

10. If . Then, �nd value of 

, so that f(x) becomes continuous at .

Watch Video Solution

f(x) = , x ≠
√2 cos x − 1

cot x − 1

π

4

f( )
π

4
x =

π

4

11. Evaluate .

Watch Video Solution

∫
3

1

(3x2 + 2x)dx

https://dl.doubtnut.com/l/_xFtO1kJm8Kl1
https://dl.doubtnut.com/l/_7EXXccKOAw1F
https://dl.doubtnut.com/l/_DiuPibB6DeP7


12. Evaluate

.

Watch Video Solution

∫ dx
sin2 x. cos2 x

(sin5 x + cos3 x. sin2 x + sin3 x. cos2 x + cos5 x)
2

13. Find the area bounded by the curves

.

Watch Video Solution

y = 6x − x2 and y = x2 − 2x

https://dl.doubtnut.com/l/_r2C7TWYSYDRm
https://dl.doubtnut.com/l/_kNWXTrRzlUHc

