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Part A

1. Find the identify element for the binary operation *, de�ned on the

set of Q of rational number, by 

Watch Video Solution

a ⋅ b =
ab

4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Db6zrzzojCAI


1. Write the values of x for which , holds.

Watch Video Solution

tan− 1 = cot − 1 x
1

x

2. Construct a  matrix, , whose elements are given by 

Watch Video Solution

2 × 2 A = [aij]

aij =
i

j

3. Find the value of x for which 

Watch Video Solution
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4. Find 

Watch Video Solution

if y =sin(x2)
dy

dx

https://dl.doubtnut.com/l/_U1Gr12pDFVkq
https://dl.doubtnut.com/l/_GUiqMfrv3ITj
https://dl.doubtnut.com/l/_0ChXZkJvALmc
https://dl.doubtnut.com/l/_3XYQh7zMyLwL
https://dl.doubtnut.com/l/_7L5dUXmpzakE


5. Find 

Watch Video Solution

∫cos 3xdx

6. Find unit vector in the direction of vector 

Watch Video Solution

î + ĵ + 2k̂

7. Write the direction consines of y-axis.

Watch Video Solution

8. De�ne optimal solution in linear programming problem.

Watch Video Solution

https://dl.doubtnut.com/l/_7L5dUXmpzakE
https://dl.doubtnut.com/l/_l1xRDFAEWhNW
https://dl.doubtnut.com/l/_spAvoVHhgLu5
https://dl.doubtnut.com/l/_f5lW2SY0qYN9


Part B

9. If  then �nd 

Watch Video Solution

P (A) = 0.8 and P (B/A) = 0.4 P (A ∩ B)

1. Show that if  are onto, then  is

also onto.

Watch Video Solution

f :A → B and g :B → C gofA → C

2. Prove the following: 

Watch Video Solution

2 tan− 1 x = cos − 1( ), x ≥ 0
1 − x2

1 + x2

https://dl.doubtnut.com/l/_o704gqOAn1yE
https://dl.doubtnut.com/l/_i4m2iVugfQFw
https://dl.doubtnut.com/l/_ZvZY3pzc9BGV


3. Simplify the following: 

Watch Video Solution

sin− 1(sin )
3π

5

4. Using determinant method, �nd the area of the triangle whose

vertices are (1,0),(6,0) and (4,3).

Watch Video Solution

5. Di�erentiate  with respect to x.

Watch Video Solution

(sinx)x

6. Find 

Watch Video Solution

,  if 2x + 3y = siny
dy

dx

https://dl.doubtnut.com/l/_JNI3rb2Zdu6d
https://dl.doubtnut.com/l/_0fX1aQ1PHKPL
https://dl.doubtnut.com/l/_MvZdNcT7IKXz
https://dl.doubtnut.com/l/_7CFDrakte06Q


7. Find the point on the curve  at which the tangents

are parallel to x-axis.

Watch Video Solution

+ = 1
x2

4

y2

25

8. Evaluate: .

Watch Video Solution

∫ dx
√tanx

sinx cos x

9. Evaluate: 

Watch Video Solution

∫ exdx
x − 3

(x − 1)3

10. Find the order and degree, it de�ned of the di�erential equation

+ = 0
d4y

dx
4

sin(d3y)

dx
3

https://dl.doubtnut.com/l/_7CFDrakte06Q
https://dl.doubtnut.com/l/_eKZziAXvq7mw
https://dl.doubtnut.com/l/_wHLMo6xHoOOR
https://dl.doubtnut.com/l/_IIWx5NlA7a3I
https://dl.doubtnut.com/l/_bEMt3g0SCQrF


Watch Video Solution

11. If  is a unit vector and , then �nd 

Watch Video Solution

→
a (

→
x −

→
a ). (

→
x +

→
a ) = 8 ∣

∣
→
x ∣

∣

12. Find the area of the parallelogram whose adjacent sides are given

by the vectors .

Watch Video Solution

→
a = 3 î + ĵ + 4k̂ and b = î − ĵ + k̂

13. Find the angle between the pair of lines given by

Watch Video Solution

→
r = 2 î − 5ĵ + k̂ + λ(3 î + 2ĵ + 6k̂),

→
r = 7 î − 6k̂ + μ( î + 2ĵ + 2k̂)

https://dl.doubtnut.com/l/_bEMt3g0SCQrF
https://dl.doubtnut.com/l/_BzlKfAxJIb7d
https://dl.doubtnut.com/l/_120O3H6MVIXN
https://dl.doubtnut.com/l/_ilwPoYbw8O6V


Part C

14. If A and B are two adjacent events, then prove that the probability

of occurance of atleast one of A and B is given by 

Watch Video Solution

1 − P (A' )P (B' )

1. Check whether the relation R de�ned in the set {1,2,3,4,5,6} as R{(a,b):

b=a+1)} is re�ecxive or symmetric.

Watch Video Solution

2. Solve 

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

https://dl.doubtnut.com/l/_DVRIFdZqsd1F
https://dl.doubtnut.com/l/_L8hlYm2Q4EF0
https://dl.doubtnut.com/l/_zJyBFHEjEJLJ


3. By using elementary transformations, �nd the inverse of

Watch Video Solution

A = [
1 2

2 −1
]

4. Find .

Watch Video Solution

,  if x = a(cos t + log tan ), y = a sin t
dy

dx

t

2

5. Verify Mean Value Theorem for the function  in the

interval [2,4].

Watch Video Solution

f(x) = x2

6. Find two positive number whose sum is 15 and the sum of whose

squares is minium.

https://dl.doubtnut.com/l/_bNDz68xZJbDq
https://dl.doubtnut.com/l/_TxiMzywpBBjg
https://dl.doubtnut.com/l/_xVRJeGH2GDCk
https://dl.doubtnut.com/l/_vsgPh61dXf3P


Watch Video Solution

7. Evaluate: 

Watch Video Solution

∫ dx
x

(x + 1)(x + 2)

8. Evaluate 

Watch Video Solution

∫
x cos − 1 x

√1 − x2dx

9. Find the area bounded by the curve y=cos x between x=0- and

Watch Video Solution

x = 2π

10. Find the equation of a curve passing through the point (-2,3), given

that slope of the tangent to the curve at any point (x,y) is 
2x

y2

https://dl.doubtnut.com/l/_vsgPh61dXf3P
https://dl.doubtnut.com/l/_EuCoqFOTvwYa
https://dl.doubtnut.com/l/_dTiD4TCyz7ih
https://dl.doubtnut.com/l/_6xMM3mfEYLnD
https://dl.doubtnut.com/l/_7KnphiDEZXc7


Watch Video Solution

11. Show that the position vector of the point P, which divides the line

joining the points A and B having position vectors 

internally in the ratio 

Watch Video Solution

→
a and

→
b

m : n  is 
m

→
b + n

→
a

m + n

12. Find x such that the four point A(3,2,1),B(4,x,5),C(4,2,-2) and D(6,5,-1)

are coplanar.

Watch Video Solution

13. Find the vector and cartesian equation of the plane which passe3s

throught the points (5,2,-4) and perpendicular to the line with

direction ratios 2,3,-1.

W t h Vid S l ti

https://dl.doubtnut.com/l/_7KnphiDEZXc7
https://dl.doubtnut.com/l/_iAK8CzShUJIV
https://dl.doubtnut.com/l/_ZwvqTnvO7T7b
https://dl.doubtnut.com/l/_7tsABjWiFNCc


Part D

Watch Video Solution

14. A man is known to speak trugth 3 out of 4 times. He throws a die

and reports that it is a six. Find the probability that it is actually a xsix.

Watch Video Solution

1. Prove that the funciton  de�ned by f(x)=4x+3 is invertible

and �nd the inverse of f.

Watch Video Solution

f :R → R

2. If   

Calculate AC, BC and (A+B)C. Also verify that (A+B)C=AC+BC.

W t h Vid S l ti

A =
⎡
⎢
⎣

0 6 7

−6 0 8

7 −8 0

⎤
⎥
⎦

, B =
⎡
⎢
⎣

0 1 1

1 0 2

1 2 0

⎤
⎥
⎦

and C =
⎡
⎢
⎣

2

−2

3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_7tsABjWiFNCc
https://dl.doubtnut.com/l/_MlHSOKsd7FrE
https://dl.doubtnut.com/l/_yvncNPsrUEJb
https://dl.doubtnut.com/l/_EETR02bcZQ6J


Watch Video Solution

3. Solve the following system of equations by matrix method. 

  

  

Watch Video Solution

x + y + z = 6

y + 3z = 11

x − 2y + z = 0

4. If y=3 cos(log x)+4 sin(log x), show that 

Watch Video Solution

x2y2 + xy1 + y = 0

5. Sand is pouring from a pipe at the rate of . The falling sand

forms a cone on the top of ground in such a way that the height of the

cone is always one-sixth of the radius of the base. How fast is the

height of the sand cone increasing when the height is 4cm?

12cm3 /s

https://dl.doubtnut.com/l/_EETR02bcZQ6J
https://dl.doubtnut.com/l/_CnuXEMKkqVyZ
https://dl.doubtnut.com/l/_tOXZUx6BTDkS
https://dl.doubtnut.com/l/_fLsWUWPyHKJM


Watch Video Solution

6. Find the integral of  with respect to x and hence evaluate 

Watch Video Solution

√a2 + x2

∫√1 + x2dx

7. Using the method of integration, �nd the smaller area enclosed by

the circle  and the line x+y=2.

Watch Video Solution

x2 + y2 = 4

8. Find the general solution of the di�erential equation

Watch Video Solution

ydx − (x + 2y2)dy = 0

https://dl.doubtnut.com/l/_fLsWUWPyHKJM
https://dl.doubtnut.com/l/_NEAjRw3bMx1h
https://dl.doubtnut.com/l/_aJnacyWu8Sww
https://dl.doubtnut.com/l/_00ZvChXb9RYg


Part E

9. Derive the equation of a line in space passing through two given

plots both in vector and Cartesian form.

Watch Video Solution

10. If a fair coin is tossed 10 times, �nd the probability of. 

(i) exactly six heads and (ii) atleast six heads.

Watch Video Solution

1. Minimize z=-3x+4u subject to the constraints 

  

  

 by graphical method.

Watch Video Solution

x + 2y ≤ 8

3x + 2y ≤ 12

x ≥ 0, y ≥ 0

https://dl.doubtnut.com/l/_XuevoCXkSgjw
https://dl.doubtnut.com/l/_QznafPFm0YKN
https://dl.doubtnut.com/l/_QTIBCnJVTYuq


2. Prove that 

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣ 
∣ 
∣
∣

= (a − b)(b − c)(c − a)

3. Prove that

 and hence

evaluate 

Watch Video Solution

a

∫

−a

f(x)dx =

⎧⎪
⎨
⎪⎩

2
a

∫
0

f(x)dx if f(x) is an even function

0 if f(x) is an odd function
π / 2

∫

−π / 2

(x3 + x cos x)dx.

4. for what value of k is the funcation . 

 f(x) = {
k(x2 − 2x), if x ≤ 0

4x + 1, if x > 0

https://dl.doubtnut.com/l/_QTIBCnJVTYuq
https://dl.doubtnut.com/l/_b8MGC8iW33Qc
https://dl.doubtnut.com/l/_bTf9AmOxdCXc
https://dl.doubtnut.com/l/_iJAJg2CA0sXJ


(i) continuous at x=0? (ii) continuous at x= 1 ? 

(iii) continuous at x = -1?

Watch Video Solution

https://dl.doubtnut.com/l/_iJAJg2CA0sXJ

