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Section I

1. Select and write the most appropriate answer from the

given alternatives in each of the following : 

The inverse of the matrix  is(
1 −1

2 3
)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_mz1ufODYsSIF


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
3 −1

−2 1
]

1

5

[
3 1

−2 1
]

1

5

[
−3 1

−2 1
]

1

5

[
3 −1

2 −1
]

1

5

2. Select and write the appropriate answer from the

given alternatives in each of the following sub-

questions: 

if 

https://dl.doubtnut.com/l/_mz1ufODYsSIF
https://dl.doubtnut.com/l/_2Igdx6imcRo4


then  = ……….

A. 100

B. 101

C. 110

D. 109

Answer:

Watch Video Solution

â = 3 î − ĵ + 4k̂, b̄ = 2 î + 3ĵ − k̂, c̄ = − 5 î + 2ĵ + 3k̂

ā. (b̄ × c̄)

3. If a line makes angles  with the x, y

and z-axes respectively, �nd its direction cosines.

90o,  135o,  45o

https://dl.doubtnut.com/l/_2Igdx6imcRo4
https://dl.doubtnut.com/l/_00cnV0cHNw0o


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0, , −
1

√2

1

√2

0, − , −
1

√2

1

√2

1, ,
1

√2

1

√2

0, − ,
1

√2

1

√2

4. If the line  is

parallel to the plane  �nd the value

of p.

Watch Video Solution

r̄ = ( î − 2ĵ + 3k̂) + λ(2 î + ĵ + 2k̂)

r̄ ⋅ (3 î − 2ĵ + pk̂)

https://dl.doubtnut.com/l/_00cnV0cHNw0o
https://dl.doubtnut.com/l/_HiDdYepGXGxC


5. If a line makes angles  with the coordinate axes,

prove that .

Watch Video Solution

α, β, γ

cos 2α + cos 2β + cos 2γ + 1 = 0

6. the negation of  is . . .

Watch Video Solution

∀, n ∈ N, n + 7 > 6

7. Find the angle between the vectors with direction

ratios proportional to 

Watch Video Solution

4, − 3, 5and3, 4, 5.

https://dl.doubtnut.com/l/_sgO6QejY4dwz
https://dl.doubtnut.com/l/_sKPeRRDAJO8P
https://dl.doubtnut.com/l/_RO7HxgzzS5vR
https://dl.doubtnut.com/l/_jX5ag0htupgl


8. If  are the position vectors of the points A,B,C

respectively such that , the ratio in which A

divides BC is

Watch Video Solution

ā, b̄, c̄

3ā + 5b̄ = 8c̄

9. If , then �nd the value

of x.

Watch Video Solution

tan− 1(2x) + tan− 1(3x) =
π

4

10. Write the convere, inverse and contrapositive

following statement: 

''If it rains then match will be cancelled.''

https://dl.doubtnut.com/l/_jX5ag0htupgl
https://dl.doubtnut.com/l/_vkyTwgp9owHg
https://dl.doubtnut.com/l/_oKwcktqHyDFJ


Watch Video Solution

11. Find P and k if the equation 

 

represents a pair of perpendicular lines.

Watch Video Solution

px2 − 8xy + 3y2 + 14x + 2y + k = 0

12. Find the equation of the plane through the

intersection of the planes

 and 

 and the point (2,

2, 1).

Watch Video Solution

3x   y  +  2z   4  =  0

x  +  y  +  z   2  =  0

https://dl.doubtnut.com/l/_oKwcktqHyDFJ
https://dl.doubtnut.com/l/_6tDSme8DMf67
https://dl.doubtnut.com/l/_Bb6ABxnhT4k7


13. Let  and  be any two points in the space

and  be a point on the line segment AB dividing it

internally in the ration m : n the prove that

 . Hence �nd the position vector of R

which divides the line segment joining the point A(1,-2,1)

and B(1,4,-2) internally in the ratio 2: 1 .

Watch Video Solution

A(ā) B(b̄)

R(r̄)

r̄ =
mb̄ + nā

m + n

14. The angles of  are in A.P. and 

�nd .

Watch Video Solution

△ ABC b : c = √3: √2

∠A, ∠B, ∠C

https://dl.doubtnut.com/l/_Bb6ABxnhT4k7
https://dl.doubtnut.com/l/_No5mxjoRsfK9
https://dl.doubtnut.com/l/_AqbVFbzvHX41


15. Find the vector wuation of the line passing through

the points A(3,4, -7) and B (6,-1, 1)

Watch Video Solution

16. Find the general solution of

Watch Video Solution

cot x + tanx = 2 cos ecx

17. Express the following switching circuit in symbolic

form of logic . Costruct its switching table and write your

https://dl.doubtnut.com/l/_4m85Lueuz40U
https://dl.doubtnut.com/l/_BzjRF2ejQQPL
https://dl.doubtnut.com/l/_ySVktqrL5l1E


conlusion form it : 

View Text Solution

18. If , verify that A (adj A) = .

Watch Video Solution

A =
⎛
⎜
⎝

1 −1 2

3 0 −2

1 0 3

⎞
⎟
⎠

|A| ⋅ I

https://dl.doubtnut.com/l/_ySVktqrL5l1E
https://dl.doubtnut.com/l/_GnevKHyZz4rW
https://dl.doubtnut.com/l/_06OoYQXONKDH


19. A company manufacture is bicyles and tricycles each

of which must be processed through machines A and B.

Machine A has maximum of 120 hours avaiable and

machine B has maximum of 180 hours available hours on

machine A and 3 hours on machine B. Machine A and 10

hours on machine B. 

If pro�t are ₹ 180 for a bicyle and ₹ 220 for a tricyle ,

formulate and solve the L.P.P to determine the number

of bicycles and tricycle that should be manufactured in

order to maximize the pro�t .

View Text Solution

https://dl.doubtnut.com/l/_06OoYQXONKDH


Section Ii

20. If  is the measure of acute angle between the pair of

line repseented by  , then prove

that 

  

Hence �nd the acture angle between the lines

Watch Video Solution

θ

ax2 + 2hxy + by2 = 0

tan θ =
∣
∣
∣

∣
∣
∣
, a + b ≠ 0

2√h2 − ab

a + b

x2 − 4xy + y2 = 0

1. Given   then f(x) is ........

A. discontinus and not di�erentiable at x = 0

f(x) = 2x, x > 0 , 0, x ≤ 0

https://dl.doubtnut.com/l/_eYervjat8X5H
https://dl.doubtnut.com/l/_yVWZ6QScNvis


B. continuous and di�erentiable at x = 0

C. discontinous and di�erentiable at x = 0

D. continuous and not di�erentiable at x= 0

Answer:

Watch Video Solution

2. If , then 

A. 1

B. 2

C. 

D. 

∫
∝

0
(3x2 + 2x + 1)dx = 14 ∝ = …….

−1

−2

https://dl.doubtnut.com/l/_yVWZ6QScNvis
https://dl.doubtnut.com/l/_ZfB8Apm7aSaB


Answer:

Watch Video Solution

3. Prove that the function given by

is increasing in R.

A. increasing

B. decreasing

C. increasing and decreasing

D. neither increasing nor decreasing

Answer:

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

https://dl.doubtnut.com/l/_ZfB8Apm7aSaB
https://dl.doubtnut.com/l/_W9HdfjUkBBFU


4. Di�erentiate  w.r.t.log(3x)

Watch Video Solution

3x

5. Check whether the conditions of Rolle's theorem are

satis�ed by the following functions or not : 

Watch Video Solution

f(x) = (x − 1)(x − 2)(x − 3), x ∈ [1, 3]

6. Evaluate 

Watch Video Solution

∫ dx
√tanx

sinx. cos x

https://dl.doubtnut.com/l/_W9HdfjUkBBFU
https://dl.doubtnut.com/l/_v4NVbMFSdnDb
https://dl.doubtnut.com/l/_qPHwn5l6lb1Y
https://dl.doubtnut.com/l/_Gy9S8ji4CJz4


7. Find the area of the region bounded by the curve

, lines  and Y - axis lying in the �rst

quadrant.

Watch Video Solution

x2 = 16y y = 2, y = 6

8. Given X~ B (n,P) 

If n= 10 and p=0.4 , �nd E(X) and Var (X) .

Watch Video Solution

9. It the function for  is

continous at x = 0 �nd f(0).

f(x) =
(5sin x − 1)

2

x log(1 + 2x)
x ≠ 0

https://dl.doubtnut.com/l/_fGUFZw0ouiv0
https://dl.doubtnut.com/l/_iArkqI8BDfGY
https://dl.doubtnut.com/l/_uPqDmFeUneG2


Watch Video Solution

10. The probability mass function for X number of major

defects in a randomly selected appliance of a certain

type is : 

  

Find the expected value and variance of X.

Watch Video Solution

11. Suppose that 80% of all families own a television set.

If 5 families are inervised at random, �nd the probability

that : 

https://dl.doubtnut.com/l/_uPqDmFeUneG2
https://dl.doubtnut.com/l/_LMmPenxIAFgJ
https://dl.doubtnut.com/l/_wnM7rHDMqmQW


(a) three families own a television set. 

(b) at least two families own a television set.

Watch Video Solution

12. Find the approximate values of : 

.

Watch Video Solution

cos(60∘ 30' ),  given 1∘ = 0.0175c  and sin 60∘ = 0.8660

13. The rate o growth of bacteria is proportional to the

number present . IT intially, there were 1000 bacteria and

https://dl.doubtnut.com/l/_wnM7rHDMqmQW
https://dl.doubtnut.com/l/_ROkSb8XlOO9h
https://dl.doubtnut.com/l/_dZ9fhjQu3qY4


the number doubles in 1 hours. Find the number of

bacteria after  hours . [ take 

Watch Video Solution

2
1

2
√2 = 1.414]

14.  if f is an even function  

0, if f is an odd function.

Watch Video Solution

∫
a

−a

f(x)dx = 2∫
a

0

f(x)dx,

15. If f (x) is continuous on  de�ned as  

  

  

�nd the value of 

0 − 4, 2],

f(x) = 6b − 3ax, for − 4 ≤ x < − 2

= 4x + 1,  for − 2 ≤ x ≤ 2,

a + b.

https://dl.doubtnut.com/l/_dZ9fhjQu3qY4
https://dl.doubtnut.com/l/_UN4mlbQ553hv
https://dl.doubtnut.com/l/_0Ig25pJDlCOM


Watch Video Solution

16. If u and v are two functions of x then prove that:

Watch Video Solution

∫uvdx = u∫vdx − ∫[ ∫vdx]dx
du

dx

17. Probability distribution of X is given by 

  

Find  and obtain cumulative distribution

function of X.

Watch Video Solution

P (X ≤ 2)

https://dl.doubtnut.com/l/_0Ig25pJDlCOM
https://dl.doubtnut.com/l/_PCsUKm11MsA7
https://dl.doubtnut.com/l/_TXusCCeo8EIE
https://dl.doubtnut.com/l/_ULCF3BObxVh8


18. Solve the di�erential equation.  Hence

�nd the particluar solution for x = 0 and y = 1 .

Watch Video Solution

− y = ex
dy

dx

19. If y = f(x) and x = g(y), where g is the inverse of f, i.e.,

 and if  both exist and ,

show that .  

Hence, (1) �nd  

(2) If , then

show that  where .

Watch Video Solution

g = f − 1 and
dy

dx

dx

dy
≠ 0

dx

dy

=
dy

dx

1

(dx/dy)

(tan− 1 x)
d

dx

y = sin− 1 x, − 1 ≤ x ≤ 1, − ≤ y ≤
π

2

π

2

=
dy

dx

1

√1 − x2
|x| < 1

https://dl.doubtnut.com/l/_ULCF3BObxVh8
https://dl.doubtnut.com/l/_8adShy6NYQio


20. 

Watch Video Solution

∫ dx
8

(x + 2)(x2 + 4)

https://dl.doubtnut.com/l/_00aCGsK4PF44

