
MATHS

BOOKS - ARIHANT PUBLICATION

SAMPLE PAPER 3

Very Short Answer Type Questions

1. Write fog if f:R R and g:  is given by f(x) = |

x| and g(x) = |5x - 2|.

Watch Video Solution

→ R → R

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_mRrMrQbpg2ba


2. Find the value of 

Watch Video Solution

[2 tan− 1 − ]
1

5

π

4

3. If  �nd  where  is transpose of

matrix A.

Watch Video Solution

A =
⎡
⎢
⎣

2

3

4

⎤
⎥
⎦

AAT , AT

4. If A and B,are such that

 then, �nd the

value of 

Watch Video Solution

P( ¯̄̄A ∪ ¯̄̄B) = and P (A ∪ B) =
2

3

5

9

P( ¯̄̄A) + P(¯̄̄B).

https://dl.doubtnut.com/l/_x2IFkLJyNc88
https://dl.doubtnut.com/l/_EB9Xf3TU0UBF
https://dl.doubtnut.com/l/_iphcyYlX7Y2R


Watch Video Solution

5. Find the approximate change in the volume V of a

cube of side x m caused by increasing the side by 2%.

Watch Video Solution

6. IF the derivative of  w.r.t.x takes the

value 1 at x= 0, write the relationship between a and b.

Watch Video Solution

tan− 1(a + bx)

7. If  then �nd the value of k.

Watch Video Solution

∫
1

0

(3x2 + 2x + k)dx = 0,

https://dl.doubtnut.com/l/_iphcyYlX7Y2R
https://dl.doubtnut.com/l/_ajkKx5NZRpFY
https://dl.doubtnut.com/l/_Ga8p6FKZvE7T
https://dl.doubtnut.com/l/_o0b15LOvp82d


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

di�erential equation 

Watch Video Solution

2x − y = 3
dy

dx

9. Find the value of , şuch that the line

 is perpendicular to the plane

. 

Watch Video Solution

λ

= =
x − 2

6

y − 1

λ

z + 5

−4

3x − y − 2z = 7

https://dl.doubtnut.com/l/_o0b15LOvp82d
https://dl.doubtnut.com/l/_cmnIHEOtQjL5
https://dl.doubtnut.com/l/_MbknfFpDcyqt


Short Answer Type Questions

10. If a and b are unit vectors, then what is the angle

between a and b for  to a unit vector ?

Watch Video Solution

√3a − b

1. Show that the relation S de�ned on set  by 

 is an equivalence

relation.

Watch Video Solution

N × N

(a, b)S(c, d) ⇒ a + d = b + c

https://dl.doubtnut.com/l/_y9ms7UWcgicW
https://dl.doubtnut.com/l/_EojVtz8dwbgs


2. Answer any one question : 

Evaluate  .

Watch Video Solution

∫
3

0
(2x3 + 3x + 5)dx

3. Let  be a function given by 

for all  Find the constants a and b such that fof 

Watch Video Solution

f :R → R f(x) = ax + b

x ∈ R.

= IR.

4. 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/_WswybwxP1HzL
https://dl.doubtnut.com/l/_zyC86T8kact5
https://dl.doubtnut.com/l/_Xe1YDLT5P01F


.

Watch Video Solution

5. Answer the question : 

Evaluate 

Watch Video Solution

∫(2x3 + 3x2 + 5)dx

6. If  then �nd

value of a,b and k.

Watch Video Solution

A = [
0 2

3 −4
] and KA = [

0 3a

2b 24
],

https://dl.doubtnut.com/l/_Xe1YDLT5P01F
https://dl.doubtnut.com/l/_ZCTeLdqGBITe
https://dl.doubtnut.com/l/_2wWvxkpo9B5n


7. Show that

Watch Video Solution

∣
∣
∣
∣
∣

1 x x3

1 y y3

1 z z3

∣
∣ 
∣ 
∣
∣

= (x − y)(y − z)(z − x)(x + y + z)

8. Find the inverse of the following matrix 

Watch Video Solution

⎡
⎢
⎣

1 3 −2

−3 0 −1

2 1 0

⎤
⎥
⎦

9. A card from a pack of 52 playing cards is lost. From the

remaining cards of the pack three cards are drawn at

https://dl.doubtnut.com/l/_Kh8FvnZaSfDg
https://dl.doubtnut.com/l/_GVK1zqShu9BW
https://dl.doubtnut.com/l/_C9Geu6LAgVdf


random (without replacement) and are found to be all

spades.

Watch Video Solution

10. How many times must a man toss a fair coin so that

the probability of having at least one head is more then

80%?

Watch Video Solution

11. If f(x+y) = f(x) f(y) for all x,y and if f(5) = 2 and f(0) = 3,

then what is the value of f '(5)?

Watch Video Solution

https://dl.doubtnut.com/l/_C9Geu6LAgVdf
https://dl.doubtnut.com/l/_ljNQUmG5xhod
https://dl.doubtnut.com/l/_FQ6xotdPj6UE


12. Show that the function f(x) given by 

 is continuous at x =0

Watch Video Solution

f(x) = {
x  sin ,  if x ≠ 0

0  ,             if x = 0

1
x

13. Show that the line , touches the curve 

 at point, where curve intersects the axes.

Watch Video Solution

+ = 1
x

a

y

b

y = be−x /a

14. If f(x) = a In  has extreme values at 

 and  then �nd a and b.

h id l i

x + bx2 + x

x = − 1 x = 2

https://dl.doubtnut.com/l/_FQ6xotdPj6UE
https://dl.doubtnut.com/l/_y0nsXs7XqmLi
https://dl.doubtnut.com/l/_JgEIfly86OvG
https://dl.doubtnut.com/l/_ydzxxEPTiZyS


Watch Video Solution

15. If  �nd 

at 

Watch Video Solution

x = 3 sin t − sin 3t, y = 3 cos t − cos 3t,
dy

dx

t = .
π

3

16. 

Evaluate 

Watch Video Solution

∫(2x3 + 3x2 + 5x + 2)dx

17. Solve the following di�ererntial equation

 given x + y = x cos x + sinx,
dy

dx
y( ) = 2

π

2

https://dl.doubtnut.com/l/_ydzxxEPTiZyS
https://dl.doubtnut.com/l/_lCnHmCJDl3sT
https://dl.doubtnut.com/l/_FHeWZz1WyRxW
https://dl.doubtnut.com/l/_9FOmabmGycTy


Watch Video Solution

18. Evaluate 

Watch Video Solution

∫ dx
x2 + 1

(x + 1)
2

19. Evaluate

Watch Video Solution

∫ dx
cos x tanx

(secx + tanx)

20. Find the area of region included between the

parabola  the line .

Watch Video Solution

4y = 3x2 and 3x − 2y + 12 = 0

https://dl.doubtnut.com/l/_9FOmabmGycTy
https://dl.doubtnut.com/l/_x8S9kfYebUTO
https://dl.doubtnut.com/l/_nsrP5CA33o6i
https://dl.doubtnut.com/l/_NwmPXwvOK3rL


21. Find the direction consines of the perpendicular from

the origin to the plane 

Watch Video Solution

r(6 î − 3ĵ − 2k̂) + 3 = 0

22. If  and  are unit vectors such that  is a

unit vector, then the angle between  and  is ____

Watch Video Solution

→
a

→
b

→
a ×

→
b

→
a

→
b

https://dl.doubtnut.com/l/_NwmPXwvOK3rL
https://dl.doubtnut.com/l/_IU18fKI6NIzC
https://dl.doubtnut.com/l/_6d3LWsjPUTVf


23. Using vectors, �nd the area of the , whose

vertices are A(1, 2, 3),B(2, -1, 4) and C(4, 5, -1).

Watch Video Solution

ΔABC

24. Prove that the lines

are perpendicular, if 

Watch Video Solution

x = ay + b, z = cy + d and x = a' y + b' , z = c' y + d'

aa' + cc' + 1 = 0

25. If  show that 

 is parallel to  it being given that 

a × b = c × d and a × c = b × d,

(a − d) (b − c),

a ≠ b and b ≠ c.

https://dl.doubtnut.com/l/_gpYQNOaPWckX
https://dl.doubtnut.com/l/_UneBqPyWENB1
https://dl.doubtnut.com/l/_ixmTuqYL7ym9


Long Answer Type Questions

Watch Video Solution

1. Prove that for any three vectors  and 

Watch Video Solution

→
a ,

→
b

→
c , [

→
a +

→
b

→
b +

→
c

→
c +

→
a ] = 2[

→
a

→
b

→
c ]

2. Find the shortest distance between the lines 

Watch Video Solution

= = and = =
x − 1

2

y − 2

3

z − 3

4

x − 2

3

y − 3

4

z − 5

5

https://dl.doubtnut.com/l/_ixmTuqYL7ym9
https://dl.doubtnut.com/l/_nsXf1cfQlthf
https://dl.doubtnut.com/l/_VNiEkokVkmDR
https://dl.doubtnut.com/l/_srvqh7q9v4lH


3. Solve: .

Watch Video Solution

sin− 12x + sin− 1x =
π

3

4. Consider f : R  given by f(x) = 

 . Prove that f is invertible with  

 

where  is the set of all positive real numbers.

Watch Video Solution

→ ( − 9, ∞)

5x2 + 6x − 9

f − 1(y) = ( )
√54 + 5y − 3

5

R+

5. Sole the following LPP graphically 

Minimize   Z = 4x + 3y

https://dl.doubtnut.com/l/_srvqh7q9v4lH
https://dl.doubtnut.com/l/_GR9SeQq5349t
https://dl.doubtnut.com/l/_DVXqgDpvkzln


subject to and .

Watch Video Solution

2x + 5y ≥ 10 x, y ≥ 0

6. Using elementary transformation , �nd the inverse of

the following matrices . 

Watch Video Solution

⎡
⎢
⎣

1 3 −2

−3 0 −5

2 5 0

⎤
⎥
⎦

7. Solve the following linear algebraic equations using

inverse of a matrix. 

Watch Video Solution

x + y + z = 3, x − 2y + 3z = 2 and 2x − y + z = 2

https://dl.doubtnut.com/l/_DVXqgDpvkzln
https://dl.doubtnut.com/l/_PmumbGFfcJRX
https://dl.doubtnut.com/l/_Qne17TxlABEn


Watch Video Solution

8. An urn contains 4 white and 3 red balls. Let X be the

number of red balls in a random draw of 3 balls. Find the

mean and variance of X.

Watch Video Solution

9. Show that the reactangle of maximum perimeter

which can be inscribed in a circle of radius a is a square

of side 

Watch Video Solution

√2a.

https://dl.doubtnut.com/l/_Qne17TxlABEn
https://dl.doubtnut.com/l/_cLk4vXAeyOXX
https://dl.doubtnut.com/l/_Fr4ME5Ob5eiW


10. If , then show that 

.

Watch Video Solution

y = (x + √1 + x2)
n

(1 + x2) + x = n2y
d2y

dx
2

dy

dx

11. Solve the di�erential equation .

Watch Video Solution

=
dy

dx

y − x + 1

y + x + 5

12. Evaluate 

Watch Video Solution

∫
dx

2 sinx + cos x + 3

https://dl.doubtnut.com/l/_avn6jjAopqhf
https://dl.doubtnut.com/l/_OgxM1opYJ67Q
https://dl.doubtnut.com/l/_4MUSiYnCqQ0c


13. Find the area between the curve 

and X-axis.

Watch Video Solution

y = 4 + 3x − x2

https://dl.doubtnut.com/l/_ASHXH7kt3EYa

