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Part A

1. Let * be a binary operation on N de�ned by  of a

and b. Find .

Watch Video Solution

a ∗ b = LCM

20 ∗ 16

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_y2iY4tLkCzJt
https://dl.doubtnut.com/l/_uEvsKa308PUk


2. Find the principal value of .

Watch Video Solution

cosec− 1( − √2)

3. Construct a  matrix, , whose elements are

given by: 

(ii) .

Watch Video Solution

2 × 2 A = [aij]

aij =
i

j

4. If a square matrix with  then �nd the value of |A A'|`.

Watch Video Solution

|A| = 8

5. If  , �nd 

View Text Solution

y = cos √x
dy

dx

https://dl.doubtnut.com/l/_uEvsKa308PUk
https://dl.doubtnut.com/l/_RMjcRrDyehgS
https://dl.doubtnut.com/l/_ElRjpLToDjcT
https://dl.doubtnut.com/l/_uW37w4440pfL


View Text Solution

6. Find : .

Watch Video Solution

∫(√x + )dx
1

√x

7. De�ne colliner vectors.

View Text Solution

8. Find the direction cosines of a line which makes equal angles

with the coordinate axes.

Watch Video Solution

https://dl.doubtnut.com/l/_uW37w4440pfL
https://dl.doubtnut.com/l/_8WdxvMMGzwco
https://dl.doubtnut.com/l/_3VQHFz8KZlEW
https://dl.doubtnut.com/l/_BfC5dXlwK4ug


Part B

9. De�ne feasible region.

Watch Video Solution

10. If A and B are independent events,

then �nd .

Watch Video Solution

P (A) and P (B) =
3

5

1

5

P (A ∩ B)

1. Prove the following: 

Watch Video Solution

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

√2

1

√2

https://dl.doubtnut.com/l/_aWXp00APkFSR
https://dl.doubtnut.com/l/_WVAr3kcBWDIz
https://dl.doubtnut.com/l/_HrIusL98XVNd
https://dl.doubtnut.com/l/_SSqTu2KXlvMq


2. If  �nd x

Watch Video Solution

tan− 1( ) = tan− 1 x, x > 0
1 − x

1 + x

1

2

3. Find the value of k,if area of triangle is 4 sq. units and vertices

arw (k,0),(4,0) and(0,2) using determinant.

Watch Video Solution

4. If  �nd .

Watch Video Solution

ax + by2 = cos y
dy

dx

5. Verify Rolle's theorem for the function

.f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

https://dl.doubtnut.com/l/_SSqTu2KXlvMq
https://dl.doubtnut.com/l/_tbVJ8yMA9HqQ
https://dl.doubtnut.com/l/_prtJ63mUxwnc
https://dl.doubtnut.com/l/_8J9zuYOc85Lo


Watch Video Solution

6. Find the approximate change in the valume of a cube of side x

metres caused side by 3%.

Watch Video Solution

7. Integrate with respect to x.

Watch Video Solution

x sec2 x

8. Evaulate 

Watch Video Solution

∫
2 / 3

0

dx

4 + 9x2

https://dl.doubtnut.com/l/_8J9zuYOc85Lo
https://dl.doubtnut.com/l/_OrhULY1mZyLU
https://dl.doubtnut.com/l/_N8KMt4v14k29
https://dl.doubtnut.com/l/_tlVWnsyaVe8g


9. Find the position vectors of a point R which divides the line

joining two points P and Q whose position vectors are

 respectively, in the ration .

(i) Internally, (ii) Externally.

Watch Video Solution

î + 2ĵ − k̂ − and − î + ĵ − k̂ 2: 1

10. Find the area of the parallelogram whose adjacent sides are

determined by the vectors

Watch Video Solution

→
a = î − ĵ + 3k̂ and

→
b = 2 î − 7ĵ + k̂

11. Find the vector and the Cartesian equation of the line that

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

h id l i

https://dl.doubtnut.com/l/_bfhDN2JTDwJD
https://dl.doubtnut.com/l/_Wh8J4B1yKXqg
https://dl.doubtnut.com/l/_Zl4N9Bm5AjsV


Part C

Watch Video Solution

12. Find the probability distribution of 

number of heads in two tosses of a coin .

Watch Video Solution

1. Prove that the relation R de�ned on the set of real numbers R

as  is neither re�exive nor

symmetric nor transitive.

Watch Video Solution

R = {(a, b) : a ≤ b2 ∀a, b ∈ R}

https://dl.doubtnut.com/l/_Zl4N9Bm5AjsV
https://dl.doubtnut.com/l/_1A0Dq7fEUWMM
https://dl.doubtnut.com/l/_bCXtaPmui90H


2. Write  in the simplest form.

Watch Video Solution

tan− 1( ), x ≠ 0
√1 + x2 − 1

x

3. If A and B are symmetric matrices of the same order.then

show that AB is symmetric if and only if AB=BA.

Watch Video Solution

4. Di�erentiate  with respect to x.

Watch Video Solution

(loge x)cos x

5. Di�erentiate  with respect to .

Watch Video Solution

sin2 x ecos x

https://dl.doubtnut.com/l/_lw9NTHldUH7s
https://dl.doubtnut.com/l/_LKtGQiqyGCWi
https://dl.doubtnut.com/l/_3YopuSq5gttq
https://dl.doubtnut.com/l/_EuIQjkeIP0as


Watch Video Solution

6. Find two positive numbers x and y such that  and 

 is maximum.

Watch Video Solution

x + y = 60

xy3

7. Evaluate: 

Watch Video Solution

∫ dx.
2x

x2 + 3x + 2

8. Find : .

Watch Video Solution

∫ex sinxdx

https://dl.doubtnut.com/l/_EuIQjkeIP0as
https://dl.doubtnut.com/l/_5NzRzqDNG149
https://dl.doubtnut.com/l/_WEo5fLM0bFNR
https://dl.doubtnut.com/l/_Ltaa9OirMsrk


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

and the line x=3.

Watch Video Solution

y2 = 4x

10. Form the di�erential equation of the family of circles having

centre on y-axis and radius 3 units.

Watch Video Solution

11. 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

https://dl.doubtnut.com/l/_o4Qg1cMMK8yj
https://dl.doubtnut.com/l/_bxNgQdenaAyq
https://dl.doubtnut.com/l/_qWjW2rtmutRR


12. Three vectors  satisfy the condition 

 

evaluate 

Watch Video Solution

ā, b̄ and c̄

→
a +

→
b +

→
c =

→
0

μ =
→
a .

→
b +

→
b .

→
c +

→
c .

→
a if ∣

∣
→
a ∣

∣ = 1,
∣
∣
∣

→
b

∣
∣
∣

= 4 and ∣
∣
→
c ∣

∣ = 2

13. Find the shortest distance betweenn the lines. 

  

.

Watch Video Solution

→
r = î + ĵ + λ(2 î − ĵ + k̂)

→
r = 2 î + ĵ − k̂ + μ(3 î − 5ĵ + 2k̂)

14. Given that the two numbers appearing on throwing two dice

are di�erent . Find the probability of the events 'the sum of

https://dl.doubtnut.com/l/_8CyoQfKUSiDs
https://dl.doubtnut.com/l/_3dhwrnsFd7uo
https://dl.doubtnut.com/l/_TmJfkoHMPnXm


Part D

numbers on the dice is 4' .

Watch Video Solution

1. Let  be de�ned by , show

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

the inverse.

Watch Video Solution

f :N → R f(x) = 4x2 + 12x + 15

f :N → S

2. If , prove that .

Watch Video Solution

A =
⎡
⎢
⎣

1 0 2

0 2 1

2 0 3

⎤
⎥
⎦

A3 − 6A2 + 7A + 2I = 0

https://dl.doubtnut.com/l/_TmJfkoHMPnXm
https://dl.doubtnut.com/l/_hbgfXjS4IsiZ
https://dl.doubtnut.com/l/_KZV8gnBJemzU
https://dl.doubtnut.com/l/_fQXZ82sfIPdu


3. Use the product  to solve

the system of equations 

  

  

Watch Video Solution

⎡
⎢
⎣

1 −1 2

0 2 −3

3 −2 4

⎤
⎥
⎦

⎡
⎢
⎣

−2 −0 1

9 2 −3

6 1 −2

⎤
⎥
⎦

x − y + 2z = 1

2y − 3z = 1

3x − 2y + 4z = 2

4. If  then show that 

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2

+ 2x(x2 + 1) = 2
d2y

dx
2

dy

dx

5. The length x of rectangle is decreasing at the rate of

5cm/minute and width y is increasing at the rate of 4

https://dl.doubtnut.com/l/_fQXZ82sfIPdu
https://dl.doubtnut.com/l/_HPfA3Pk0t2dz
https://dl.doubtnut.com/l/_eBxCAmdOGfPH


cm/minute. When x=8 cm and y=6 cm, �nd the rate of change of

(i) the perimeter and (ii) the Area of the rectangle.

Watch Video Solution

6. Find the area of the region bounded by the curve  and

the line .

Watch Video Solution

y = x2

y = 4

7. 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

https://dl.doubtnut.com/l/_eBxCAmdOGfPH
https://dl.doubtnut.com/l/_96HyEkdkLEfG
https://dl.doubtnut.com/l/_l8DEprSdm2Jq


Part E

1. Prove that  and hence evaluate

the following: 

(b) .

Watch Video Solution

∫
a

0
f(x)dx = ∫

a

0
f(a − x)dx

∫
0

cos2 xdx

π

2

2. Prove that

.

Watch Video Solution

∣
∣
∣
∣
∣

x x2 yz

y y2 zx

z z2 xy

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(xy + yz + zx)

3. Solve the following problem graphically: 

Maximum and minimize 

https://dl.doubtnut.com/l/_D0tkoqtujseQ
https://dl.doubtnut.com/l/_F7lTjUdGmPSN
https://dl.doubtnut.com/l/_e28d9MSVkRpI


Z=10500x+9000y 

Subject to the constraints 

  

  

Watch Video Solution

x + y ≤ 50

2x + y ≤ 80

x ≥ 0, y ≥ 0

4. Determine the value of k, if 

Watch Video Solution

f(x) = {
if x ≠

3 if x =

k cos x
π− 2x

π

2
π

2

https://dl.doubtnut.com/l/_e28d9MSVkRpI
https://dl.doubtnut.com/l/_85Z3JTAhwZme

