
MATHS

BOOKS - SHARAM PUBLICATION

MODEL QUESTION PAPER -15

Exercise

1. If  then find .

Watch Video Solution

f(x) = (1 − x3)
1
3 fof(x)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_UsJS0n7DpZFI


2. Write the principal value of

.

Watch Video Solution

tan− 1(√3) − cot − 1( − √3)

3. Find the value of 

Watch Video Solution

∣
∣
∣

x2 − x + 1 x − 1

x + 1 x + 1

∣
∣
∣

https://dl.doubtnut.com/l/_giGWUCRRah35
https://dl.doubtnut.com/l/_Zl5DZFLfb7yk


4. If  is a singular matrix, write the

value of lambda.

Watch Video Solution

⎡
⎢
⎣

3 5 3

2 4 2

λ 7 8

⎤
⎥
⎦

5. What is the first derivative of

 w.r.t x at x=1.

Watch Video Solution

cos − 1(sin( )) + xx√1 + x

2

https://dl.doubtnut.com/l/_YndU8WLiBCEv
https://dl.doubtnut.com/l/_qMhbr9H9tbxm


6. Find the intervals in which the function

 is increasing and decreasing.

Watch Video Solution

y =
lnx

x

7. Write the value of 

Watch Video Solution

∫
π / 4

−π / 4

sin5 x cos xdx

8. What is the solution of the equation

?= e− ( 2x )d2y

dx2

https://dl.doubtnut.com/l/_ruHvHA62v31v
https://dl.doubtnut.com/l/_Yrq2qV0y4Tk6
https://dl.doubtnut.com/l/_PJbmagD8pzej


Watch Video Solution

9. What is the equation of the line passing

through the point (1,2,3)and parallel to the

vector 

Watch Video Solution

3 î + 2ĵ − 2k̂

10. If  is the function defined by 

, then show that f is a

bijection.

f :R → R

f(x) = 4x3 + 7

https://dl.doubtnut.com/l/_PJbmagD8pzej
https://dl.doubtnut.com/l/_p2skZJORN3DQ
https://dl.doubtnut.com/l/_0LMbIq3w3VeP


Watch Video Solution

11. If R and S are two equivalence relation on

the set then prove that  is also an

equivlaence relation on the set.

Watch Video Solution

R ∩ S

12. If  is a binary operation on set Q of

rational numbers such tht

. Find  and 

. Is ?

∗

a ∗ b = (2a − b)2, a, b ∈ Q 3 ∗ 5

5 ∗ 3 3 ∗ 5 = 5 ∗ 3

https://dl.doubtnut.com/l/_0LMbIq3w3VeP
https://dl.doubtnut.com/l/_dQPkcxkpl2l4
https://dl.doubtnut.com/l/_YjcUblYBcJx2


Watch Video Solution

13. Solve the following equation: 

.

Watch Video Solution

cos(tan− 1x) = sin(cot − 1 )
3

4

14. Find x and

y.

Watch Video Solution

[
1 −2

3 2
][

x 2

1 y
] = [

−3 4

−1 4
]

https://dl.doubtnut.com/l/_YjcUblYBcJx2
https://dl.doubtnut.com/l/_dpNLWv4WevrA
https://dl.doubtnut.com/l/_SxPMpC8yK0Kq


15. Factorize the following.

Watch Video Solution

⎡
⎢
⎣

x + a b c

b x + c a

c a x + b

⎤
⎥
⎦

16. Solve the following :

=0

Watch Video Solution

⎡
⎢
⎣

1 + x 1 1

1 1 + x 1

1 1 1 + x

⎤
⎥
⎦

https://dl.doubtnut.com/l/_WRM2nJEUpNz4
https://dl.doubtnut.com/l/_JVjUzvd0Oaq8


17. Eliminate x,y,z from 

a=x/y-z, b=y/z-x, c=z/x-y

Watch Video Solution

18. For what value of ,is the function

is

continuous at x=0

Watch Video Solution

λ

f(x) = {
λx2 − 2x if x ≤ 0

4x + 1 if x > 0

https://dl.doubtnut.com/l/_A2xz34PPAIto
https://dl.doubtnut.com/l/_HKo5gbWgWOWM


19. If cos y = x cos(a+y) then prove that 

Watch Video Solution

=
dy

dx

cos2(a + y)

sina

20. If coty then find 

Watch Video Solution

y2 cot x = x2 dy

dx

21. Find the equation of the normal to the

curve  at .y = (logx)
2

x =
1

e

https://dl.doubtnut.com/l/_ldgXY7789cMF
https://dl.doubtnut.com/l/_nZKgbXY0ZUg1
https://dl.doubtnut.com/l/_mKCqJE2L62CF


Watch Video Solution

22. Find two positive numbers whose product

is 256 and whose sum is least.

Watch Video Solution

23. Integrate:

Watch Video Solution

∫ dx
a

b + cex

https://dl.doubtnut.com/l/_mKCqJE2L62CF
https://dl.doubtnut.com/l/_pYM5ug8du3tc
https://dl.doubtnut.com/l/_jzJSHywuNQrW


24. Integrate:

Watch Video Solution

∫ dx
sec(√x)

√x

25. Prove that 

Watch Video Solution

∫
0

dx =

π

2 sinn x

sinn x + cosn x

π

4

26. Find the area bounded by 

Watch Video Solution

y = sinx, y = 0, x =
π

2

https://dl.doubtnut.com/l/_jMNmrExOe6wO
https://dl.doubtnut.com/l/_Hb5kwFNkmYq3
https://dl.doubtnut.com/l/_5n8Fsq4lpmJi


27. Solve : .

Watch Video Solution

(x + y)dy + (x − y)dx = 0

28. If  and  are

orthogonal to each other then find 

Watch Video Solution

î + ĵ + k̂ 2 î − αĵ + 3k̂

α

https://dl.doubtnut.com/l/_5n8Fsq4lpmJi
https://dl.doubtnut.com/l/_NRB4vi9L2cl3
https://dl.doubtnut.com/l/_iJFUW9KNTrOY


29. If the magnitude of the difference of two

unit vectors is  then find the magnitude of

their sum.

Watch Video Solution

√3

30. Find the equation of the plane Paralel to

the plane  and at a

distance 3 units away from it.

Watch Video Solution

2x − y + 3z + 1 = 0

https://dl.doubtnut.com/l/_qIlIiJlvxIiR
https://dl.doubtnut.com/l/_rPcmaV02Lu7J
https://dl.doubtnut.com/l/_clNE1KuBngOt


31. If  and , then what is

the angle between  and  ?

Watch Video Solution

→
a = 2

→
b

→
c = − 3

→
b

→
a

→
c

32. If  are the

direction cosines of two mutually

perpendicular lines show that the d.cs. Of the

line perpendicular to both of them are

Watch Video Solution

l1, m1, n1 and l2, m2, n2

m1n2 − n1m2, n1l2 − l1n2, l1m2 − m1l2

https://dl.doubtnut.com/l/_clNE1KuBngOt
https://dl.doubtnut.com/l/_qZsEzU8iB35P


33. Find the value of k for which

is continuous at x = 0

Watch Video Solution

f(x) =
⎧
⎨
⎩

,  if − 1 ≤ x < 0

     ,          if  0 ≤ x < 1

√1 +kx− √1 −kx

x

2x+ 1

x− 1

34. Find the derivative of

Watch Video Solution

( )
− 4

cos − 1( )
x − 1

x2 + 5

1 − x2

1 + x2

https://dl.doubtnut.com/l/_0XCtgBo4SktX
https://dl.doubtnut.com/l/_WNDvYjfjuUVI
https://dl.doubtnut.com/l/_kgzVrZNM0wrh


35. Use the function f(x) =  to show

that e^pi )grt pi^e.

Watch Video Solution

x , x > 0
1
x

36. Find the area enclosed by  and 

.

Watch Video Solution

y = 4x − 1

y2 = 2x

https://dl.doubtnut.com/l/_kgzVrZNM0wrh
https://dl.doubtnut.com/l/_mwa5i50oBrUu


37. If  


then prove that xyz=1 when x,y,z are non zero

and unequal.

Watch Video Solution

⎡
⎢
⎣

x x2 x3 − 1

y y2 y3 − 1

z z2 z3 − 1

⎤
⎥
⎦

= 0

38. Show that the inverse of a bijective

function is unique.

Watch Video Solution

https://dl.doubtnut.com/l/_AnoTQ7LQGlYi
https://dl.doubtnut.com/l/_ifs5Yw1PoAAP
https://dl.doubtnut.com/l/_z3lVfIT78o05


39. Prove the following 

Watch Video Solution

tan− 1 + tan− 1 =
2a − b

b√3

2b − a

a√3

π

3

40. Solve the following LPP graphically

Maximize  


Subject to 








Watch Video Solution

z = 20x + 10y

x + 2y ≤ 40

3x + y ≥ 30

4x + 3y ≥ 60

x, y ≥ 0

https://dl.doubtnut.com/l/_z3lVfIT78o05
https://dl.doubtnut.com/l/_MX3OAWQUncNC


https://dl.doubtnut.com/l/_MX3OAWQUncNC

