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MODEL QUESTION PAPER 5

Part A

1. Give an example of a relation which is re�exive and symmetric but not

transitive.

Watch Video Solution

2. 

Watch Video Solution

cot(tan− 1 a + cot − 1 a)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_GFXAQEcnA1q7
https://dl.doubtnut.com/l/_6OofgDhS6Zxc


3. De�ne a scalar matrix.

Watch Video Solution

4. If  �nd the value of x.

Watch Video Solution
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5. Di�erentiate  with respect to x.

Watch Video Solution

sin √x

6. Evaluate : 

Watch Video Solution

∫ dx
1 − x

√x

https://dl.doubtnut.com/l/_6OofgDhS6Zxc
https://dl.doubtnut.com/l/_D5Zkekistoal
https://dl.doubtnut.com/l/_krE3eriLcvMi
https://dl.doubtnut.com/l/_peLlbDJg4dQP
https://dl.doubtnut.com/l/_8sHJwsAHyVq3


7. Find the vector components of the vector with initial point (2,1) and

terminal point (-5,7).

Watch Video Solution

8. What is the equation of the plane that cuts the coordinate axes at

(a,0,0), (0,b,0) and (0,0,c) ?

Watch Video Solution

9. De�ne the term corner point of a feasible region in an LPP.

Watch Video Solution

10. If E is an event ofa sample space S of a experiment then �nd P(S/F)

Watch Video Solution

https://dl.doubtnut.com/l/_l8mjNpukrTgI
https://dl.doubtnut.com/l/_j6JCegFfgt0y
https://dl.doubtnut.com/l/_ajd48lsWLGb7
https://dl.doubtnut.com/l/_AEPLBeQUFaa9


Part B

1. Verify whether the operation * de�ned on Q by a*b  is associated

or not.

Watch Video Solution

=
ab

4

2. Simplify the following: 

Watch Video Solution

tan− 1 √3 − sec− 1( − 2)

3. Write  in the simplest form.

Watch Video Solution

tan− 1( ), 0 < x < π
√1 − cos x

√1 + cos x

https://dl.doubtnut.com/l/_Txpx9TYv20Ai
https://dl.doubtnut.com/l/_G20sWVmHneAG
https://dl.doubtnut.com/l/_Iqyxrf9b54uS


4. Let A (1,3), B(0,0) and C(k,0) be the vertices of triangle ABC of area 3sq.

Units �nd k using determinantd method.

Watch Video Solution

5. Prove that the greatest integer function  de�ned by 

, where [x] indicates the greatest integer not greater than x, is

neither one-one nor onto.

Watch Video Solution

f :R → R

f(x) = [x]

6.  then �nd 

Watch Video Solution

x = 4t, y =
4
t

dy

dx

7. Find the intervals in which the function f given by 

is (a) strictly increasing (b) strictly decreasing.

f(x) = x2 − 4x + 6

https://dl.doubtnut.com/l/_5hdPzb6Erkyy
https://dl.doubtnut.com/l/_75wBC7FF5ezh
https://dl.doubtnut.com/l/_HqYbVZ6ZbrWQ
https://dl.doubtnut.com/l/_QFrsSGIeN7xC


Watch Video Solution

8. Evaluate : 

Watch Video Solution

∫sin 3x cos 4xdx

9. Evaluate : 

Watch Video Solution

∫ logxdx

10. Form the di�erential equation of the family of curves  by

eliminating the constants 'a' and 'b'

Watch Video Solution

+ = 1
x

a

y

b

11. If either , then a.b=0. But the converse need not to be true

. Justify your answer with an example.

a = 0, b = 0

https://dl.doubtnut.com/l/_QFrsSGIeN7xC
https://dl.doubtnut.com/l/_OfuIZf56CJpO
https://dl.doubtnut.com/l/_N1EXnnJuARK5
https://dl.doubtnut.com/l/_bNQiFDBonKQh
https://dl.doubtnut.com/l/_uYtGbOZEkTKU


Watch Video Solution

12. Find the angle  between the vectors  and 

Watch Video Solution

θ
→
a = î + ĵ − k̂

→
b = î − ĵ + k̂

13. Find the distance between the parallel lines

Watch Video Solution

→
r = î + 2ĵ − 4k̂ + m(2 î + 3ĵ + 6k̂)  and 

→
r = 3 î + 3ĵ − 5k̂ + n(2 î +

14. A fair die is rolled . Consider events E = {1, 3, 5} F = {2, 3} and G = {2, 3, 4,

5} . Find 

Watch Video Solution

P (E/F ) and P (F /E)

https://dl.doubtnut.com/l/_uYtGbOZEkTKU
https://dl.doubtnut.com/l/_o4BSV8i6JFPR
https://dl.doubtnut.com/l/_nYrBvp6ylsS6
https://dl.doubtnut.com/l/_Mvms8HAuqP2t


Part C

1. Determine whether the relation R in the set A = {1,2,3,4,5,6} as R = {(x,y) :

y is divisible by x} is re�exive, symmetric and transitive.

Watch Video Solution

2. If , �nd x

Watch Video Solution

tan− 1 + tan− 1 =
x − 1

x − 2

x + 1

x + 2

π

4

3. Find the value of x and y : 

Watch Video Solution

[
x + y 3

x − y −6
] = [

2 3

4 −6
]

4. If  �nd 

Watch Video Solution

yx + xy = ab
dy

dx

https://dl.doubtnut.com/l/_bixHEpZkdVJq
https://dl.doubtnut.com/l/_S6r9qpQFWm63
https://dl.doubtnut.com/l/_IzKAzDpzPXrR
https://dl.doubtnut.com/l/_SvbXUFeVOeh9


5. Verify Mean value theorem for the function  in

the interval [a,b] 

Where a=1 and b=3 Find all  For which f'(c)=0

Watch Video Solution

f(x) = x3 − 5x3 − 3x

c ∈ (1, 3)

6. Find two positive numbers whose sum is 16 and the sum of whose

cubes is minimum.

Watch Video Solution

7. Evaluate: 

Watch Video Solution

∫ dx
x

(x + 1)(x + 2)

8. Evaluate : 

W t h Vid S l ti

∫ dx
1

1 + tanx

https://dl.doubtnut.com/l/_SvbXUFeVOeh9
https://dl.doubtnut.com/l/_ef7MAjbD1exh
https://dl.doubtnut.com/l/_LBVcDyVnTbwG
https://dl.doubtnut.com/l/_Iv7YcmDUyfPm
https://dl.doubtnut.com/l/_9b2a6Mh5Uq8J


Watch Video Solution

9. Find the area of the region bounded by the curve  and the line 

.

Watch Video Solution

y = x2

y = 4

10. Prove that the equation  is a homogenous

di�erential equation

Watch Video Solution

x62 = x2 − 2y2 + xy
dy

dx

11. Find a vector perpendicular to each of the vectors

, which has magnitude 10 units

Watch Video Solution

→
a = 2 î + ĵ + 3k̂,

→
b = 3 î + 5ĵ − 2k̂

https://dl.doubtnut.com/l/_9b2a6Mh5Uq8J
https://dl.doubtnut.com/l/_royrz4xaCOZg
https://dl.doubtnut.com/l/_VPkKAfgaoP4y
https://dl.doubtnut.com/l/_8xMX2lkYDlkp


Part D

12. Show that the points A(-1,4,-3), B(3,2,-5) C(- 3,8,-5) and D (-3,2,1) are

coplanar

Watch Video Solution

13. Find the vector and the Cartesian equation of the line that passes

through the points (3,-2,-5), (3,-2,6).

Watch Video Solution

14. A die is thrown. If E is the event 'the number appearing is a multiple of

3' and F is the event 'the number appearing is even', then �nd whether E

and F are independent?

Watch Video Solution

https://dl.doubtnut.com/l/_TK5qOp2CK9pI
https://dl.doubtnut.com/l/_rhtYE3NAdAfg
https://dl.doubtnut.com/l/_ygRS8fI1BWj7
https://dl.doubtnut.com/l/_QROSIYQAuWTM


1. If  de�ned by  where , show

that f is invertible and .

Watch Video Solution

f :A → A f(x) =
4x + 3

6x − 4
A = R − { }

2

3

f − 1 = f

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

  

  

Watch Video Solution

x + 2y + 3z = 2

2x + 3y + z = − 1

x − y − z = − 2

3. If  then show that 

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2

+ 2x(x2 + 1) = 2
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_QROSIYQAuWTM
https://dl.doubtnut.com/l/_g8IplxzhyJ4O
https://dl.doubtnut.com/l/_9fNi6gCbX5qM


4. A particle move along the curve  .Find the points on the

curve at which y-coordinate is changing 8 times as fast as the x-

coordinates.

Watch Video Solution

6y = x3 + 2

5. Find the integral of  with respect to x, and hence evalute 

Watch Video Solution

1

√a2 − x2

∫
dx

√5 − 4x − x2

6. The area bounded by the circle  is equal to :

Watch Video Solution

x2 + y2 = 2

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

+ y. cot x = 2x + x2 cot x
dy

dx

https://dl.doubtnut.com/l/_jiWsPBkqrtXr
https://dl.doubtnut.com/l/_yAGJeM8WHiwP
https://dl.doubtnut.com/l/_PLmqMPgmFS5D
https://dl.doubtnut.com/l/_TAiPhYkDj5kC


Part E

Watch Video Solution

8. Derive the formula for the distance between two parallel lines

 and  in vector form.

Watch Video Solution

→
r =

→
a1 + λ

→
b

→
r =

→
a2 + μ

→
b

9. If a fair coin is tossed 8 times. Find the probability of 

at most �ve heads.

Watch Video Solution

1. A manufacturer produces nuts and bolts . It takes 1 hr of work on

machine A and 3 hr on machine B to produce a package of nuts and bolts

. He earns a pro�t of Rs 17.50 per package on nuts and Rs 7.00 per

https://dl.doubtnut.com/l/_TAiPhYkDj5kC
https://dl.doubtnut.com/l/_5353ViiicC7p
https://dl.doubtnut.com/l/_b704s1klarBJ
https://dl.doubtnut.com/l/_03vTJLkQ4DZX


package on bolts . How many package of each should be produced each

most 12 h a day to maximize the pro�t?

Watch Video Solution

2. Prove that  and .

Watch Video Solution

∫
b

a

(x)dx = ∫
b

a

f(a + b − x)dx ∫

π

3

π

4

dx

1 + √tanx

3. Find all the points of discontinuity on f de�ned by f(x)=|x|-|x+1|

Watch Video Solution

https://dl.doubtnut.com/l/_03vTJLkQ4DZX
https://dl.doubtnut.com/l/_PsksFeyiX5KG
https://dl.doubtnut.com/l/_PvOSrFeN2xIe

