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Section I

1. If the sum of the slopes of the lines represented by

 is twice their product, thent the

vlaue of 'k' is

x2 + kxy − 3y2 = 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SVXaTwOE8wcG


A. 2

B. 1

C. 

D. 

Answer: D

Watch Video Solution

−1

−2

2. If the vectors

 are

coplanar, then the value of a is …………..

A. 3

î − 2ĵ + k̂, aî − 5ĵ + 3k̂ and 5 î − 9ĵ + 4k̂

https://dl.doubtnut.com/l/_SVXaTwOE8wcG
https://dl.doubtnut.com/l/_0JnWOKabwP84


B. 

C. 2

D. 

Answer: C

Watch Video Solution

−3

−2

3. The acute angle between the line

 and the plane 

 is

A. 

B. 

= =
x + 1

2

y

3

z − 3

6

10x + 2y − 11z = 8

sin− 1( )
8

21

cos − 1( )
8

21

https://dl.doubtnut.com/l/_0JnWOKabwP84
https://dl.doubtnut.com/l/_Y8Qd7UmGcnPC


C. 

D. 

Answer: A

Watch Video Solution

sin− 1( )
1

8

cos − 1( )
1

8

4. Wirte the dual of each of the following statements

: 

(a)   

(b) Shweta is a doctor or Seema is a teacher.

Watch Video Solution

~p ∧ (q ∨ c)

https://dl.doubtnut.com/l/_Y8Qd7UmGcnPC
https://dl.doubtnut.com/l/_504wkbYOoDyM
https://dl.doubtnut.com/l/_XiJijx3HMXAy


5. In any , prove that  

Watch Video Solution

ΔABC

ac cosB − bc cosA = (a2 − b2)

6. Show that the equation

 represents a pair

of lines.

Watch Video Solution

2x2 + xy − y2 + x + 4y − 3 = 0

7. If  are the position vectors of the points

A, B, C respectively such that  then

→
a ,

→
b ,

→
c

3
→
a + 5

→
b = 8

→
c

https://dl.doubtnut.com/l/_XiJijx3HMXAy
https://dl.doubtnut.com/l/_BAaOwt7IouTs
https://dl.doubtnut.com/l/_bqKy2ba9l1xt


�nd the ratio in which C divides AB.

Watch Video Solution

8. If the points

 are

collinear, �nd the value of  .

Watch Video Solution

A( − 1, 3, 2), B( − 4, 2, − 2)andC(5, 5, λ)

λ

9. Show that  is a

tautology

Watch Video Solution

[(p ∨ q) ∨ r] ↔ [p ∨ (q ∨ r)]

https://dl.doubtnut.com/l/_bqKy2ba9l1xt
https://dl.doubtnut.com/l/_itOmXTI8FRkI
https://dl.doubtnut.com/l/_JYGZ4KuDmwF2


10. Find the inverse of  by the adjoint

method .

Watch Video Solution

⎛
⎜
⎝

3 2 6

1 1 2

2 2 5

⎞
⎟
⎠

11. If the angle between the lines represented by

 is equal to the angle between

the lines , then show that 

.

Watch Video Solution

ax2 + 2hxy + by2 = 0

2x2 − 5xy + 3y2 = 0

100(h2 − ab) = (a + b)2

https://dl.doubtnut.com/l/_AoFmJbJ4PNvU
https://dl.doubtnut.com/l/_mEP5AY6oxk0N


12. Prove that three vectors  are

coplanar if and only if there exists non-zero linear

combination .

Watch Video Solution

→
a ,

→
b and

→
c

x
→
a + y

→
b + z

→
c =

→
0

13. Maximize z=6x+4y subject to constraints, 

  

Also �nd the maximum value of 'z'.

Watch Video Solution

x ≤ 2, x + y ≤ 3, − 2x + y ≤ 1, xy ≥ 0

https://dl.doubtnut.com/l/_naCsxpFIuAUx
https://dl.doubtnut.com/l/_JqJDwvQZes78


14. Find the general solution of the equation

.

Watch Video Solution

sin 2x + sin 4x + sin 6x = 0

15. Write the following statements in symbolic form

and write their negatins : 

(1) Mangoes are delicious, but expensive. 

(2) A person is rich if and only if he is a software

engineer. 

(3) If diagonals of a parallelogram are perpendicular,

then it is a rhombus. solution :

Watch Video Solution

https://dl.doubtnut.com/l/_Wd15FrHUkGiD
https://dl.doubtnut.com/l/_2gXWcb9SMjHp


16. Express the following equations in matrix form

and solve them by the method of reduction : 

.

Watch Video Solution

x + y + z = 6, 3x − y + 3z = 6 and 5x + 5y − 4z = 3

17. The vector equation of the line passing through

the point (-1, -1 ,2) and parallel to the line 2x - 2= 3y +1

= 6z -2 is

Watch Video Solution

https://dl.doubtnut.com/l/_2gXWcb9SMjHp
https://dl.doubtnut.com/l/_InWa8ibnI7YE
https://dl.doubtnut.com/l/_z3PKn26GqFHE
https://dl.doubtnut.com/l/_JqIzLF2d85BQ


18. A plane meets the coordinate axes in 

such that eh centroid of triangle  is the point 

 Show that the equation of the plane is 

Watch Video Solution

A, B, C

ABC

(p, q, r).

+ + = 3.
x

p

y

q

z

r

19. If  are direction angles of a line l, then

prove that 

.  

Hence, deduce that .

Watch Video Solution

α, β, γ

cos2 α + cos2 β + cos2 γ = 1

sin2 α + sin2 β + sin2 γ = 2

https://dl.doubtnut.com/l/_JqIzLF2d85BQ
https://dl.doubtnut.com/l/_PMWFrfvbEuV5
https://dl.doubtnut.com/l/_YGn9gs072kkN


Section Ii

20. Using the sine rule , prove the cosine rule.

Watch Video Solution

1. Equation of the tangent to the curve

 at (1, 1) is

A. 

B. 

C. 

D. 

2x2 + 3y2 − 5 = 0

2x − 3y − 5 = 0

2x + 3y − 5 = 0

2x + 3y + 5 = 0

3x + 2y + 5 = 0

https://dl.doubtnut.com/l/_YGn9gs072kkN
https://dl.doubtnut.com/l/_ksO0341GzssO


Answer: B

Watch Video Solution

2. The order and degree of the di�erential equation

 are respectively .

A. 3, 2

B. 2, 3

C. 6, 3

D. 3, 1

Answer: D

( ) − ( ) = 0
d3y

dx3

1
6 dy

dx

1
3

https://dl.doubtnut.com/l/_ksO0341GzssO
https://dl.doubtnut.com/l/_DEFqKyl0hmaD


Watch Video Solution

3. Given X ~ B( n, p) if p =0.6 E(X) =6, then the value of

Var (X) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.4

2.6

2.5

2.3

https://dl.doubtnut.com/l/_DEFqKyl0hmaD
https://dl.doubtnut.com/l/_Tum3fhVdNi2p
https://dl.doubtnut.com/l/_QJzF8cmRzf3n


4. The displacement s of a particle at a time t is given

by . Find its velocity and

acceleration at t = 2.

Watch Video Solution

s = t3 − 4t2 − 5t

5. If 

Watch Video Solution

y = cos − 1(1 − 2 sin2
x),  find 

dy

dx

6. Evaluate : 

Watch Video Solution

∫ dx
1

sinx. cos2 x

https://dl.doubtnut.com/l/_QJzF8cmRzf3n
https://dl.doubtnut.com/l/_5PbnB0m0vG7c
https://dl.doubtnut.com/l/_ajtVkedxRUBC
https://dl.doubtnut.com/l/_SiYMnrhZ5poz


7. Solve the following di�erential equation:

Watch Video Solution

= x2 + xy + y2x2dy

dx

8. Obtain the probobility distribution of the number

of sixes in two tosses of a fair die.

Watch Video Solution

9. If  is continous at 

Watch Video Solution

(x) = , forx ≠
1 − √3 tanx

π − 6x

π

6

x = , find f( ).
π

6

π

6

https://dl.doubtnut.com/l/_SiYMnrhZ5poz
https://dl.doubtnut.com/l/_H2bgR9W2QY4W
https://dl.doubtnut.com/l/_vtrx14qSgxXr


10. If , show that .

Watch Video Solution

sec− 1( ) = a2x + y

x − y
=

dy

dx

y

x

11. Evaluate: 

Watch Video Solution

∫  dx
ex

(1 + ex)(2 + ex)

12. A stone is dropped into a pand. Waves in the form

of circles are generated and the radius of the

outermost ripple increases at the rate of 2 inch/sec.

https://dl.doubtnut.com/l/_vtrx14qSgxXr
https://dl.doubtnut.com/l/_womhtgDrBMdg
https://dl.doubtnut.com/l/_0ZSTUa6D7VYd
https://dl.doubtnut.com/l/_rcYCTdl5v5ci


How fast will the area of the wave increase ? 

(a) when the radius is 5 inch? 

(b) after 5 seconds ?

Watch Video Solution

13. Evaluate: 

Watch Video Solution

∫
a

0

or ∫
0

dx

x + √(a2 − x2)

π

2 dthη

1 + tan θ

14. The rate o growth of bacteria is proportional to

the number present . IT intially, there were 1000

bacteria and the number doubles in 1 hours. Find the

https://dl.doubtnut.com/l/_rcYCTdl5v5ci
https://dl.doubtnut.com/l/_ohdSshgpr5VC
https://dl.doubtnut.com/l/_mT8FPbViyyza


number of bacteria after  hours . [ take 

Watch Video Solution

2
1

2

√2 = 1.414]

15. Discuss the continous of the following function on

its domain, where 

  

  

Watch Video Solution

f(x) = x2 − 4, for0 ≤ x ≤ 2

= 2x + 3, for2 < x ≤ 4

= x2 − 05, for4 < x ≤ 6.

https://dl.doubtnut.com/l/_mT8FPbViyyza
https://dl.doubtnut.com/l/_vPSjKdGweLq9


16. If y =f(u) is di�erentiable function of u, and u=g(x)

is a di�erentiable function of x, then prove that y= f

[g(x)] is a di�erentiable function of x and

.

Watch Video Solution

= ×
dy

dx

dy

du

du

dx

17. Supose that 80 % of all families own a elevision

set. If 10 families are interviewed at random, �nd the

probability that seven famileis own a television set .

Watch Video Solution

https://dl.doubtnut.com/l/_av8eWsqw8POw
https://dl.doubtnut.com/l/_W2y4Whza7icG


18. If u and v are integrable function of x, then, show

that . Hence

evaluate .

Watch Video Solution

∫u. v. dx = u∫vdx − ∫[ ∫vdx]dx
du

dx

∫ logxdx

19. Property 6: If f(x) is a continuous function de�ned

on  then 

Watch Video Solution

[0; 2a]

∫
2

0

a = ∫
a

0

f(x)dx + ∫
a

0

f(2a − x)dx

https://dl.doubtnut.com/l/_QKgniqhODzLW
https://dl.doubtnut.com/l/_xUpo7WZzagQR


20. Find k if the function f(x) is de�ned by 

  

=0 , otherwise, is the probability density function

(p.d.f.) of a random varible (r.v) X. Also �nd P

Watch Video Solution

f(x) = kx(1 − x), for 0 < x < 1

(X < )
1

2

https://dl.doubtnut.com/l/_AKDCnc4jDcff

