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Very Short Answer Type Question

1. If  and , find the value of x.

Watch Video Solution

A = [
2x 0

x x
] A− 1 = [

1 0

−1 2
]

2. Find the value of .

Watch Video Solution

sin[2 cot − 1( )]
−5
12

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_b17XNqiErj9M
https://dl.doubtnut.com/l/_sCm3mTFnF0Dw


3. Let  be the function defined by .

Then, find the range of f.

Watch Video Solution

f :R → R f(x) = ∀x ∈ R
1

2 − cos x

4. Let . Discuss the derivability of  at .

Watch Video Solution

f(x) = x|x|, ∀x ∈ R f(x) x = 0

5. Find the order and degree of the differential equation

.

Watch Video Solution

[1 + ( )
2

]

2

=
dy

dx

d2y

dx
2

6. If ,  and , find 

such that  is perpendicular to 

Watch Video Solution

→
a = 2 î − ĵ + k̂

→
b = î + ĵ − 2k̂

→
c = î + 3ĵ − k̂ λ

→
a λ

→
b +

→
c

https://dl.doubtnut.com/l/_EeYWJCkpLLnT
https://dl.doubtnut.com/l/_NBzdKnEg8ovw
https://dl.doubtnut.com/l/_lhYjxOQ9Xcdl
https://dl.doubtnut.com/l/_OznNK9v5hGKG


Watch Video Solution

7. The x-coordinate of a point on the line joining the points P(2,2,1) and

Q(5,1,−2) is 4. Find its z-coordinate. 

Watch Video Solution

8. Evaluate 

Watch Video Solution

∫
dx

sin2 x ⋅ cos2 x

9. If the area of circle increasing at a uniform rate, then prove that

perimetre varies inversely as the radius.

Watch Video Solution

10. The probability that atleast one of the two events A and B occurs is

0.6. If A and B occur simultaneously with probability 0.3, then evaluate

https://dl.doubtnut.com/l/_OznNK9v5hGKG
https://dl.doubtnut.com/l/_OYB1I8kXEUtn
https://dl.doubtnut.com/l/_xPshjTKwvDpE
https://dl.doubtnut.com/l/_wzXxPUndlyMZ
https://dl.doubtnut.com/l/_Ksj8wqGlftdw


Short Answer Type Question

.

Watch Video Solution

P( ¯̄̄A) + P(¯̄̄B)

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

.

Watch Video Solution

cos(2tan− 1 ) = sin(4tan− 1 )
1

7

1

3

2. Show that the relation R on the set A = {1,2,3,4,5) given by R = {(a,b): la -

bl is even)} is an equivalence relation. Also, show that all elements of (1, 3,

5) are related to each other and all the elements of (2, 4) are related to

each other, but no element of (1, 3, 5) is related to any element of (2, 4).

Watch Video Solution

https://dl.doubtnut.com/l/_Ksj8wqGlftdw
https://dl.doubtnut.com/l/_rDYdfOdgeEAa
https://dl.doubtnut.com/l/_I1zDfsI4oKRp


3. Evaluate .

Watch Video Solution

∫(x2 + 2x)dx

4. Show that the function  defined by  is

neither one-one nor onto.

Watch Video Solution

f :R → R f(x) =
x

x2 + 1

5. Solve the equation .

Watch Video Solution

sin− 1 6x + 2 sin− 1 6√3x =
−π

2

6. Find the inverse of the following matrix .

Watch Video Solution

⎡
⎢
⎣

1 1 2

0 1 2

1 2 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_vJIXGLpHmQXX
https://dl.doubtnut.com/l/_jVuax3hAkO6L
https://dl.doubtnut.com/l/_69VgX2vhrbX8
https://dl.doubtnut.com/l/_c3TTMa9qs756
https://dl.doubtnut.com/l/_JVdQnKRVHvoV


7. A bag contains 5 red marbles and 3 black marbles. Three , marbles are

drawn one-by one without replacement. What is the probability that at

least one of the three marbles drawn be black if the first marble is red ?

Watch Video Solution

8. Using properties of determinants prove that 

Watch Video Solution

∣
∣
∣
∣
∣

a2 + 2a 2a + 1 1

2a + 1 a + 2 1

3 3 1

∣
∣

∣

∣
∣

= (a − 1)3

9. A and B throw a pair of dice alternately. A wins the game, if he gets a

total of 6 and B wins, if she gets a total of 7. If A starts the game, then

find the probability of winning the game by A in third throw of the pair of

dice.

Watch Video Solution

https://dl.doubtnut.com/l/_JVdQnKRVHvoV
https://dl.doubtnut.com/l/_hAWfaEPIgq9E
https://dl.doubtnut.com/l/_ggO7pALjlav6
https://dl.doubtnut.com/l/_qu0UzSrLuSNP


10. If  and , find a matrix C such that 

 is a null matrix.

Watch Video Solution

A = [
1 5

7 12
] B = [

9 1

7 8
]

3A + 5B + 2C

11. Find the derivative of .

Watch Video Solution

cos − 1( ), < x <
sinx + cos x

√2

−π

4

π

4

12. If , prove that .

Watch Video Solution

x = ex / y =
dy

dx

x − y

x logx

13. Find the condition that curves  intersect

orthogonally.

Watch Video Solution

2x = y2 and 2xy = k

https://dl.doubtnut.com/l/_qu0UzSrLuSNP
https://dl.doubtnut.com/l/_g84iYQAOwYCu
https://dl.doubtnut.com/l/_O5ERUgUGoYRe
https://dl.doubtnut.com/l/_Cu4ncJWQfKXC


14. Evaluate  .

Watch Video Solution

∫
3

1
(3x2 + 2x + 1)dx

15. Examine the differentiability of the function f defined by

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

2x + 3, if − 3 ≤ x < − 2

x + 1, if − 2 ≤ x < 0

x + 2, if 0 ≤ x ≤ 1

16. Evaluate , 

Watch Video Solution

∫√ dx
1 + x

1 − x
x ≠ 1

17. Solve the following differential equation 

, .

Watch Video Solution

x2. − xy = 1 + cos( )
dy

dx

y

x
x ≠ 0

https://dl.doubtnut.com/l/_vaTXQbfpj4yp
https://dl.doubtnut.com/l/_lc4MIEtQnwDJ
https://dl.doubtnut.com/l/_e37odhPrx9ur
https://dl.doubtnut.com/l/_WlOjjgno2iMM


18. Find the area of region enclosed by the curve , .

Watch Video Solution

x = 3 cos t y = 2 sin t

19. 

Watch Video Solution

∫
0

π

2 sin2 xdx

sinx + cos x

20. Form the differential equation having

, where A and B are arbitrary

constants, as its general solution.

Watch Video Solution

y = (sin− 1 x)
2

+ A cos − 1 x + B

21. The two vectors  and  represents the two sides AB

and AC respectively of a  , find the length of median through A.

ĵ + k̂ 3 î + ĵ + 4k̂

ΔABC

https://dl.doubtnut.com/l/_WlOjjgno2iMM
https://dl.doubtnut.com/l/_XRXkIbrKqBe7
https://dl.doubtnut.com/l/_IUdouAKLF50v
https://dl.doubtnut.com/l/_fGIzMA6KR4mO
https://dl.doubtnut.com/l/_OmXnYsq8i8jb


Watch Video Solution

22. If  and . Find

a vector  which is perpendicular to both  and  and .

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂

→
c = 2 î − ĵ + 4k̂

→
p

→
a

→
b

→
p .

→
c = 18

23. Find the co-ordinates of the point where the line joining 

and  meets the plane 

Watch Video Solution

(3, 4, − 5)

(2, − 3, 1) 2x + y + z − 7 = 0.

24. The vectors from origin to the points A and B are 

and , respectively. Find the area of .

Watch Video Solution

A = 2 î − 3ĵ + 2k̂

B = 2 î + 3ĵ + k̂ ΔOAB

https://dl.doubtnut.com/l/_OmXnYsq8i8jb
https://dl.doubtnut.com/l/_SS0T7Y8zdKKj
https://dl.doubtnut.com/l/_EzxPuXpbPgIs
https://dl.doubtnut.com/l/_r2ux1SigACkp


Long Answer Type Question

25. For any vector a , show that 

.

Watch Video Solution

a = (a ⋅ î) î + (a ⋅ ĵ)ĵ + (a ⋅ k̂)k̂

1. If  and  . Find a vector  such that 

 and .

Watch Video Solution

→
a = î + ĵ + k̂

→
b = î − k̂

→
c

→
a ×

→
c =

→
b

→
a ⋅

→
c = 3

2. Find the foot of perpendicular from the point  to the line 

.

Watch Video Solution

(2, 3, − 8)

= =
4 − x

2

y

6

1 − z

3

https://dl.doubtnut.com/l/_OG4NbxFFSqt1
https://dl.doubtnut.com/l/_FWpi73Ff3uOv
https://dl.doubtnut.com/l/_WlkSwWN026fR


3. If

.

Watch Video Solution

cos − 1( ) + cos − 1( ) = θ, prove that9x2 − 12xycosθ + 4y2 = 36sin2θ
x

y

y

3

4. Find graphically the maximum value of , subject to

constraints given below , , , , 

Watch Video Solution

Z = 2x + 5y

2x + 4y ≤ 8 3x + y ≤ 6 y ≤ 4 x ≥ 0 y ≥ 0

5. If the function'f : R R is given by f(x) =  and g:R  R is given

by g(x) =  then find fog and gof and hence find fog (2) and

gof (-3) .

Watch Video Solution

→ x2 + 2 →

, x ≠ 1
x

x − 1

https://dl.doubtnut.com/l/_qAqIBFjefmDP
https://dl.doubtnut.com/l/_1p5GLQUPub2N
https://dl.doubtnut.com/l/_QaLmHimj8dsA


6. Evaluate the following determinant .

Watch Video Solution

∣
∣
∣
∣

2 −3 5

3 2 −4

1 1 −2

∣
∣

∣
∣

7. Three cards are drawn successively with replacement from a well-

shuffled pack of 52 cards. Find the probability distribution of the number

of spades. Also, find the mean of the distribution.

Watch Video Solution

8. If  , then find .

Watch Video Solution

A =
⎡
⎢
⎣

2 0 1

2 1 3

1 −1 0

⎤
⎥
⎦

A2 − 5A + 6I

9. If the straight line  touches the curve 

, then prove that .

x cosα + y sinα = p

+ = 1
x2

a2

y2

b2
a2 cos2 α + b2 sin2 α = p2

https://dl.doubtnut.com/l/_saAZn3A2VAwp
https://dl.doubtnut.com/l/_nb0i6VGbCjqt
https://dl.doubtnut.com/l/_fPW7zcj6m1Ov
https://dl.doubtnut.com/l/_jPZBeZYZscRF


Watch Video Solution

10. If , prove that .

Watch Video Solution

y = x log( )
x

a + bx
= ( )

2
d2y

dx
2

1

x

a

a + bx

11. Find the area of region above the X-axis, included between the

parabola  and the circle .

Watch Video Solution

y2 = ax x2 + y2 = 2ax

12. Evaluate the following integrals : 

.

Watch Video Solution

∫ dx
sin6 x + cos6 x

sin2 x ⋅ cos2 x

https://dl.doubtnut.com/l/_jPZBeZYZscRF
https://dl.doubtnut.com/l/_ap4YcRjUDbJr
https://dl.doubtnut.com/l/_QD4cxcnsYZj6
https://dl.doubtnut.com/l/_DLokCbXOmTXL


13. Find the particular solution of the differential equation

, given that x= 1, when y=0.

Watch Video Solution

(tan− 1 y − x)dy = (1 + y2)dx

https://dl.doubtnut.com/l/_puAeh9vZf8Le

