
MATHS

BOOKS - ARIHANT PRAKASHAN

VERY SIMILAR TEST 5

Section A

1. What is the derivative of  if x  (-1,0).

Watch Video Solution

cos − 1(2x2 − 1) ∈

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XAHRJs7DgXKL


2. Show that the function  is strictly

decreasing on .

Watch Video Solution

f(x) = cos2 x

(0, )
π

2

3. Name of curve which is represented by the solution of

di�erential equation 

Watch Video Solution

2x − y = 3
dy

dx

4. if  the what is the relation

between  and ?

Watch Video Solution

∣
∣
∣
→
a +

→
b

∣
∣
∣

=
∣
∣
∣
→
a −

→
b

∣
∣
∣

→
a

→
b

https://dl.doubtnut.com/l/_PNcQ79GznFo2
https://dl.doubtnut.com/l/_kMgxTWoXeb7g
https://dl.doubtnut.com/l/_H5vk3nyyyF44


5. Find the value of .

Watch Video Solution

sin− 1[cos( )]
3π

5

6. Consider f : (1,2,3)  {a,b,c) given by f(1) = a, f(2)=b,

f(3) = c . Find  . Show that  = f.

Watch Video Solution

→

f − 1 (f − 1)
− 1

7. State true or False .The planes 

and  are perpendicular to each

other.

Watch Video Solution

2x + 4y − z + 1 = 0

x − 2y − 6z + 3 = 0

https://dl.doubtnut.com/l/_H5vk3nyyyF44
https://dl.doubtnut.com/l/_Nmj3DIXhBLdu
https://dl.doubtnut.com/l/_DZXW1psijJQl
https://dl.doubtnut.com/l/_AJoZZsg8vRly


Watch Video Solution

8. Evaluate .

Watch Video Solution

∫
π / 4

0
tan2 xdx

9. If  then `x=____.

Watch Video Solution

∣
∣
∣
∣

a b c

b a b

x b c

∣
∣ 
∣
∣

= 0

10. Three events A, B and C have probabilities

, respectively. If , and
2

5

1

3

1

2

https://dl.doubtnut.com/l/_AJoZZsg8vRly
https://dl.doubtnut.com/l/_r6S4ckIq0ws5
https://dl.doubtnut.com/l/_OUGvsAIQ9XE4
https://dl.doubtnut.com/l/_OrMuBq2Q2KNV


Section B

, then �nd the

values of .

Watch Video Solution

P (A ∩ C) = and P (B ∩ C) =
1

5

1

4

P (C /B) and P (A' ∩ C' )

1. A binary operation  on the set {0,1,2,3,4,5} is de�ned

as 

  

Find the composition table for  Also, show that zero is

the identity for this operation and each non-zero

element a of the set is invertible with 6-a, being the

inverse of a.

⋅

a ⋅ b = {
a + b ifa + b < 6

a + b − 6 ifa + b ≥ 6

⋅

https://dl.doubtnut.com/l/_OrMuBq2Q2KNV
https://dl.doubtnut.com/l/_Y8eVl9lccIpX


Watch Video Solution

2. Discuss the commutativity and associativity of binary

operation .*. de�ned on A = Q - {1} by the rule

 for all . Also, �nd the

identity element of * in A and hence �nd the invertible

elements of A.

Watch Video Solution

a ∗ b = a − b + ab a, b ∈ A

3. Directions (Q. Nos. 27 and 28) Solve the following

equations: 

Watch Video Solution

tan− 1 + tan− 1 = , √6 > x > 0
x

2
x

3

π

4

https://dl.doubtnut.com/l/_Y8eVl9lccIpX
https://dl.doubtnut.com/l/_jxtYlIMj7ipp
https://dl.doubtnut.com/l/_bbHtHvs82vUQ


4. Answer any three questions 

(d) Solve the following LPP graphically Maximize and

Minimize   

Subject to   

  

 

  

View Text Solution

Z = 3x + 5y

3x − 4y + 12 ≥ 0

2x − y + 2 ≥ 0

2x + 3y − 12 ≥ 0

0 ≤ x ≤ 4

y ≥ 2

5. Prove that

tan{ + cos − 1 } + tan{ − cos − 1( )} =
π

4

1

2
a

b

π

4

1

2
a

b

2b

a

https://dl.doubtnut.com/l/_bbHtHvs82vUQ
https://dl.doubtnut.com/l/_ybzwmvz6jPOj
https://dl.doubtnut.com/l/_77ZVbO1QZfoE


.

Watch Video Solution

6. A die is rolled until a 6 is obtained. What is the

probability that 

you end up in the third roll.

Watch Video Solution

7. Let .

Find a matrix D such that CD -AB =O .

Watch Video Solution

A = [
2 −1

3 4
], B = [

5 2

7 4
] and C = [

2 5

3 8
]

https://dl.doubtnut.com/l/_77ZVbO1QZfoE
https://dl.doubtnut.com/l/_dHxPsCiKOGgh
https://dl.doubtnut.com/l/_N1rYjOHOmJlR
https://dl.doubtnut.com/l/_DDLV4NwUv3sH


8. Prove the following : 

Watch Video Solution

⎡
⎢
⎣

1 x x2

x2 1 x

x x2 1

⎤
⎥
⎦

= (1 − x3)
2

9. The probability that A hits a target is  and the

probability that B hits it is . If each one of A and B

shoots at the target, what is the probability that 

(i) the target is hit? 

(ii) exactly one of them hits the target?

Watch Video Solution

1

3
2

5

https://dl.doubtnut.com/l/_DDLV4NwUv3sH
https://dl.doubtnut.com/l/_XOAj67M9GJ4h


10. If  then prove that 

.

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 1 2

2 2 1

⎤
⎥
⎦

A2 − 4A − 5I = 0

11. Verify Rolle.s theorem for the function

 in the interval 

Watch Video Solution

f(x) = x2 − 3x + 2 [1, 2]

12. If , 

then  is independent of t.

x = cos − 1( )
1

√1 + t2
y = sin− 1( )

1

√t2 + 1
dy

dx

https://dl.doubtnut.com/l/_8DYBSa21cQqm
https://dl.doubtnut.com/l/_euWYpePcw6eW
https://dl.doubtnut.com/l/_PD2cgBLZUIJm


Watch Video Solution

13. Find the equation of the normal at a point on the

curve , which passes through the point (1, 2).

Also, �nd the equation of the corresponding tangent.

Watch Video Solution

x2 = 4y

14. Find , .

Watch Video Solution

dy

dx
if y = k tan− 1( )

y

x

15. Determine the interval in which the function f(x) =

 is decreasing and that in which it isx3 − 5x2 + 3x + 97

https://dl.doubtnut.com/l/_PD2cgBLZUIJm
https://dl.doubtnut.com/l/_CgQ56lx9WHog
https://dl.doubtnut.com/l/_zaLMnqLCEJDt
https://dl.doubtnut.com/l/_HqFyOersJXsH


increasing.

Watch Video Solution

16. Reduce  to linear di�erential

equation.

Watch Video Solution

x + y = xy3dy

dx

17. Evaluate .

View Text Solution

∫[ − ]dx
1

Inx

1

(Inx)2

https://dl.doubtnut.com/l/_HqFyOersJXsH
https://dl.doubtnut.com/l/_PQGqZQpGPSgy
https://dl.doubtnut.com/l/_xT8r39YZUnM9


18. Find the di�erential equation for the family of curve

.

Watch Video Solution

y = a sin− 1 x + b cos − 1 x

19. Solve .

Watch Video Solution

= esin − 1x.
dy

dx

sin− 1 x

√1 − x2

20. Find the area bounded by the curve 

and the straight line .

Watch Video Solution

y = 2x − x2

y = − x

https://dl.doubtnut.com/l/_AhxCOrxYStwL
https://dl.doubtnut.com/l/_WOt717M0k8BK
https://dl.doubtnut.com/l/_JHwfQ8SF5aS2
https://dl.doubtnut.com/l/_g1yZTQSXWs6h


21. If the vectors

 are coplanar,

then prove that .

Watch Video Solution

aî + ĵ + k̂, î + bĵ + k̂ and î + ĵ + ck̂

+ + = 1
1

1 − a

1

1 − b

1

1 − c

22. If  is any vector, then �nd

.

View Text Solution

a

∣∣ î × →a∣∣
2

+ ∣∣ ĵ × →a∣∣
2

+ ∣∣k̂ × →a∣∣
2

23. Find the point of intersection of the line

 and the plane 

.

= =
x − 1

2

y − 2

−3

z + 3

4

2x + 4y − z + 1 = 0

https://dl.doubtnut.com/l/_g1yZTQSXWs6h
https://dl.doubtnut.com/l/_FxQ9F7LDMLzZ
https://dl.doubtnut.com/l/_Yq9Yvvxd6NbH


Section C

View Text Solution

24. Answer any three questions 

(e) Find the foot of perpendicular drawn from the point

 to the line . Also,

�nd the length of the perpendicular.

View Text Solution

(5, 7, 3) = =
x − 15

3

y − 29

8

z − 5

−5

1. Answer any one question 

(a) The radius of a wire as measured by a screw gauge is

https://dl.doubtnut.com/l/_Yq9Yvvxd6NbH
https://dl.doubtnut.com/l/_bF6Uxmux5jVz
https://dl.doubtnut.com/l/_sgBIJLAdxJRx


found to be 1.26 mm. If the correct radius is 1.25 mm,

then �nd the approximate error, relative error and

percentage error in calculation of area of its cross

section.

View Text Solution

2. If , then show that 

.

Watch Video Solution

x = sin t and y = sin(pt)

(1 − x2) − x + p2y = 0
d2y

dx
2

dy

dx

3. Evaluate .

Watch Video Solution

∫
π

0
dx

x tanx

secx cos ecx

https://dl.doubtnut.com/l/_sgBIJLAdxJRx
https://dl.doubtnut.com/l/_1uV1iZ3hHKUB
https://dl.doubtnut.com/l/_oW4rFL6uTNkK


4. Solve .

View Text Solution

(1 + x2) + 2xy − x3 = 0
dy

dx

5. Using integration �nd the area of the region

.

Watch Video Solution

{(x, y) : 25x2 + 9y2 ≤ 225 and 5x + 3y ≥ 15}

6. Find the volume of parallelopiped, whose sides are

given by vectors , Also, �nd î + ĵ + k̂ and 3 î − ĵ + 2k̂

https://dl.doubtnut.com/l/_oW4rFL6uTNkK
https://dl.doubtnut.com/l/_QEadaAUgU5xA
https://dl.doubtnut.com/l/_TV8msz0KDyHT
https://dl.doubtnut.com/l/_77EgDpq6T2eZ


, such that the vectors

 are coplanar.

View Text Solution

λ

î + 2ĵ + 3k̂, 4 î + ĵ + λk̂ and λî + k̂

7. Answer any one question 

(b) Find the equation of the line through the point

 and intersecting the lines 

View Text Solution

(1, 0, − 1)

x = 2y = 2z and 3x + 4y − 1 = 0 = 4x + 5z − 2

8. Answer any one question 

(a) Show that :

https://dl.doubtnut.com/l/_77EgDpq6T2eZ
https://dl.doubtnut.com/l/_M6V8SDgLWJ1a
https://dl.doubtnut.com/l/_xQEAvA08VEIO


View Text Solution

2 tan− 1 {tan tan( − )} = tan− 1α

2

π

4

β

2

sinα. cos β

cosα + sinβ

9. Answer any one question 

(b) Solve the following LPP. 

Maximise   

Subject to

View Text Solution

:Z = 10x + 2y

: − x + y ≥ − 1, x + y ≤ 6, y ≤ 5, x, y ≥ 0

10. If the function  is given by 

and  is given , then �nd 

f :R → R f(x) =
x + 3

3

g :R → R g(x) = 2x − 3

https://dl.doubtnut.com/l/_xQEAvA08VEIO
https://dl.doubtnut.com/l/_KM7bIcykFqn1
https://dl.doubtnut.com/l/_CtH6A6hzaJ4C


(i) fog (ii) gof. 

Is ?

Watch Video Solution

f − 1 = g

11. Answer any one question 

(b) Solve by matrix inversion method. 

  

  

View Text Solution

x + 2y + 3z = 14

2x − y + 5z = 15

2y + 4z − 3x = 13

https://dl.doubtnut.com/l/_CtH6A6hzaJ4C
https://dl.doubtnut.com/l/_UOOMEGgbo0pa


12. Show that 

Watch Video Solution

∣
∣
∣
∣
∣

(b + c)
2

a2 a2

b2 (c + a)
2

b2

c2 c2 (a + b)
2

∣
∣ 
∣ 
∣
∣

= 2abc(a + b + c)3

https://dl.doubtnut.com/l/_OAygQCq9DpxS

