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Part A

1. Find .

Watch Video Solution

∫cos ecx(cos ecx + cot x)dx

2. Find the values of x for which 

Watch Video Solution
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PPdxfzN76hta
https://dl.doubtnut.com/l/_L20FEUTWJA8E
https://dl.doubtnut.com/l/_ChmNg3JdRKr5


3. If .

Watch Video Solution

y = a1 / 2 loga ( cos x ) , find
dy

dx

4. 

Watch Video Solution

cos(sec− 1 x + cos ec− 1x), |x| ≥ 1

5. If vector , �nd the position

vector 

Watch Video Solution

¯̄̄ ¯̄¯AB = 2 î − ĵ + k̂ and ¯̄̄ ¯̄¯OB = 3 î − 4ĵ + 4k̂

¯̄̄ ¯̄¯OA

6. Find the distance of the point (-6, 0, 0) from the plane 2x - 3y + 6z = 2.

Watch Video Solution

https://dl.doubtnut.com/l/_ChmNg3JdRKr5
https://dl.doubtnut.com/l/_0FHg40nIeFzH
https://dl.doubtnut.com/l/_OGEthoumoAJg
https://dl.doubtnut.com/l/_GBFVRke70JHq


7. If  is a scalar matrix. Find x and y.

Watch Video Solution

[
x + 2 y − 3

0 4
]

8. " (b) If "P(A)=0.8,P(B)=0.5" and "P(B/A)=0.4," then �nd P(A/B)

Watch Video Solution

9. An operation * on  ( the set of all non-negative integers) is de�ned

as .Is * a binary operation on ?

Watch Video Solution

z +

a ⋅ b = |  a − b|, ∀q, b ∈ z + z +

10. De�ne feasible region in a linear programming Problem.

Watch Video Solution

https://dl.doubtnut.com/l/_VOeQSV7gNmlT
https://dl.doubtnut.com/l/_39Xnqri4HJtL
https://dl.doubtnut.com/l/_bCWB5cONt6Kw
https://dl.doubtnut.com/l/_TbdlPXrwdU8L


Part B

1. Write the simplest form of , if  -1.

Watch Video Solution

tan− 1[ ]
a cos x − b sinx

b cos x + a sinx
tanx >

a

b

2. Using determinants show that points A(a, b + c), B(b, c + a) and C(c, a +

b) are collinear.

Watch Video Solution

3. If functions  are given by 

, where [x] is greatest integer function �nd 

.

Watch Video Solution

f :R → R and g :R → R

f(x) = |x| and g(x) = [x]

fog( − ) and gof( − )
1

2

1

2

https://dl.doubtnut.com/l/_5i2xYtd07HPB
https://dl.doubtnut.com/l/_XnIuxErZ0kbP
https://dl.doubtnut.com/l/_0fw7grZXWPGL


4. Prove the following: 

Watch Video Solution

sin− 1(2x√1 − x2) = 2 cos − 1 x, − ≤ x ≤
1

√2

1

√2

5. Find 

Watch Video Solution

,  if y = sec− 1( ), 0 < x <
dy

dx

1

2x2 − 1

1

√2

6. If , prove that .

Watch Video Solution

xy = ax =
dy

dx

x loge a − y

x loge x

7. Evaluate: 

Watch Video Solution

∫  dx
1

sinx cos3 x

https://dl.doubtnut.com/l/_e6RwsK0IFAD1
https://dl.doubtnut.com/l/_w1bPukltHzoh
https://dl.doubtnut.com/l/_IA1VwMNncrxf
https://dl.doubtnut.com/l/_VJzPZ8SjOH0c


8. Using di�erentials, �nd the approximate value of .

Watch Video Solution

(25)
1
3

9. 

Watch Video Solution

∫
π

0
( − )dx

sin2 x

2

cos2 x

2

10. Statement 1 : If , then  are

perpendicular to each other. 

Statement 2 : If the diagonals of a parallelogram are equal in magnitude,

then the parallelogram is a rectangle.

Watch Video Solution
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→
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11. Find the order and degree, it de�ned of the di�erential equation

+ = 0
d4y

dx4

sin(d3y)

dx3

https://dl.doubtnut.com/l/_sBcPf372kskt
https://dl.doubtnut.com/l/_UZhHgV4EgAL6
https://dl.doubtnut.com/l/_hcdSOWDvMrjD
https://dl.doubtnut.com/l/_7zKjXYFSYYXc


Watch Video Solution

12. Find angle between the vectors

.

Watch Video Solution

→
a =

→
i + ĵ − k̂ and

→
b = î + ĵ + k̂

13. The random variable X has a probability distribution P(X) of the

following form, where K is some number  

(a) Determine the value of K. 

(b) Find .

Watch Video Solution

P (X) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

K if x =0

2K if x=1 

3K if x=2 

0 otherwise

P (X < 2)

14. Find the Cartesian equation of the line parallel to y-axis and passing

through the point (1, 1, 1).

https://dl.doubtnut.com/l/_7zKjXYFSYYXc
https://dl.doubtnut.com/l/_OuTeLz8EGbyw
https://dl.doubtnut.com/l/_ndsguF7LBuOk
https://dl.doubtnut.com/l/_9zBvd1viRYPf


Part C

Watch Video Solution

1. Show .

Watch Video Solution

tan− 1 + tan− 1 + tan− 1 =
1

2

2

11
4

3

π

2

2. Using elementary transformations, �nd the inverse of the matrix

Watch Video Solution

[1 − 123]

3. Show that the relation R in the set  given by 

 is a multiple of 4} is an equivalence relation.

Watch Video Solution

A = {x ∈ z, 0 ≤ x ≤ 12}

R = {(a, b) : |a − b|

https://dl.doubtnut.com/l/_9zBvd1viRYPf
https://dl.doubtnut.com/l/_w8Mmqx0Bts2A
https://dl.doubtnut.com/l/_dEOZFT8krD1c
https://dl.doubtnut.com/l/_IhFwMzbNw0G5
https://dl.doubtnut.com/l/_GgzqlALsoqAJ


4. Verify Mean Value Theorem if  -  - 3xin the interval [1, 3].

Watch Video Solution

(x) = x3 5x2

5. If  and , prove that .

Watch Video Solution

x = a cos3 0 y = a sin3 = 0 = − 3√
dy

dx

y

x

6. Box I contains 2 gold coins, while another Box-Il contains I gold and 1

silver coin. A person chooses a box at random and takes out a coin. If the

coin is gold, what is the probability that the other coin in the box is also

of gold?

Watch Video Solution

7. 

Watch Video Solution

∫ dx
x

(x − 1)(x − 2)

https://dl.doubtnut.com/l/_GgzqlALsoqAJ
https://dl.doubtnut.com/l/_bQpB069Rge8H
https://dl.doubtnut.com/l/_vIYn9jj3e0y2
https://dl.doubtnut.com/l/_BI9fdhVaAq2X


8. Integrate  with respect to x.

Watch Video Solution

2x

(x2 + 1)(x2 + 2)

9. Find two numbers whose product is 100 and whose sum is minimum.

Watch Video Solution

10. Find area lying between the curves  is

Watch Video Solution

y2 = 4x  and y = 2x

11. For any three vectors  the value of 

, is

Watch Video Solution

→
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→
b ,

→
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→
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→
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→
c

→
c −

→
a ]

https://dl.doubtnut.com/l/_fUW5vBPLmo3K
https://dl.doubtnut.com/l/_ardXlWtTDccV
https://dl.doubtnut.com/l/_i0lYTWDuEzGF
https://dl.doubtnut.com/l/_1YdcspBs2CtY


Part D

12. Find the angle between the following pairs of lines : 

Note : Angle between two lines is the angle between 

Watch Video Solution

→
r = 3 î + 2ĵ − 4k̂ + λ( î + 2ĵ + 2k̂)  & 

→
r = 5 î − 2ĵ + μ(3 î + 2ĵ + 6k̂

→
b1  and 

→
b2

13. Find the sine of the angle between the vectors

.

Watch Video Solution

î + 2ĵ + 2k̂ and 3 î + 2ĵ + 6k̂

14. Find the equation of the curve passing though the point (1, 1) given

that the slope of the tangent to the curve at any point is .

Watch Video Solution

+ 1
y

x

https://dl.doubtnut.com/l/_boEtYE1T87uc
https://dl.doubtnut.com/l/_xLDeqfspuNuP
https://dl.doubtnut.com/l/_PUISsALfky5e
https://dl.doubtnut.com/l/_1TOiCc9fah6R


1. If , verify that .

Watch Video Solution

A =
⎡
⎢
⎣

−2

4

5

⎤
⎥
⎦

, B = [1, 3, − 6] (AB)'B'A'

2. Solve the system of linear equations by matrix method :

.

Watch Video Solution

2x − 3y + 5z = 11, 3x + 2y − 4z = − 5, x + y − 2x = − 3

3. Let  be a function de�ned as .  

Show that , where S is the range of f, is invertible. Also �nd the

inverse of f. Hence �nd .

Watch Video Solution

f :N → R f(x) = 4x2 + 12x + 15

f :N → S

f − 1(31)

4. The length x of a rectangle is decreasing at the rate of 3 cm/min and

the width y is increasing at the rate of 2cm/min. When x=10cm and y=6cm,

https://dl.doubtnut.com/l/_1TOiCc9fah6R
https://dl.doubtnut.com/l/_xFy1GcDJEVhp
https://dl.doubtnut.com/l/_cDbCjLF4s3Ha
https://dl.doubtnut.com/l/_jgec5IPFbGMZ


�nd the ration of change (i) the perimeter and (ii) the area of the

reactangle.

Watch Video Solution

5. If 

Watch Video Solution

y = (sin− 1
x)

2
, show that (1 − x2) − x = 2

d2y

dx
2

dy

dx

6. Find the integral of  w.r.t. x and hence �nd .

Watch Video Solution

1

x2 + a2
∫ dx

1

3 + 2x + x2

7. Using integration �nd the area of region bounded by the triangle

whose vertices are (1, 0), (2, 2) and (3, 1).

Watch Video Solution

https://dl.doubtnut.com/l/_jgec5IPFbGMZ
https://dl.doubtnut.com/l/_avcbdZFAnN29
https://dl.doubtnut.com/l/_zOcFoJMCbs5G
https://dl.doubtnut.com/l/_g0Dt9U9wDM5B


Part E

8. Derive the equation of a plane perpendicular to a given vector and

passing through a given point in both vector form and Cartesian form.

Watch Video Solution

9. The probability that a student is not a swimmer is . What is the

probability that out of 5 students, 4 are swimmers?

Watch Video Solution

1

5

10. Solve the di�erential equation ydx + (x - )dy=0

Watch Video Solution

yey

https://dl.doubtnut.com/l/_4YVUCSb6ihi1
https://dl.doubtnut.com/l/_qzlcZfYgWOsU
https://dl.doubtnut.com/l/_33FruCt8oJJ4


1. Maximize and Minimize , subject to constraints are  

.

Watch Video Solution

Z = 5x + 10y

x + 2y ≤ 120, x + y ≥ 60, x − 2y ≥ 0  and x, y ≥ 0

2. 

Watch Video Solution
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1 1 1

a b c

a3 b3 c3

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)(a + b + c)

https://dl.doubtnut.com/l/_6xdb3uN5N0ct
https://dl.doubtnut.com/l/_ReaNMPCLNgFk

