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Section I

1. The negation of  is ……….

A. 

B. 

p ∧ (q → r)

p ∨ (~qvr)

~p ∧ (q → r)

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


C. 

D. 

Answer:

Watch Video Solution

~p ∧ (~q → ~r)

~p ∨ (q ∧ ~r)

2. If  then x equal

A. 

B. 1

C. 0

D. 

Answer:

sin− 1(1 − x)sin− 1 x =
π

2

−
1

2

1

2

https://dl.doubtnut.com/l/_BXlXUYbepxoZ
https://dl.doubtnut.com/l/_DO0wiYzzbd5S


Watch Video Solution

3. The joint equation of the pair of lines passing through

(2, 3) and parallel to the coordinate axes is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

xy − 3x − 2y + 6 = 0

xy + 3x + 2y + 6 = 0

xy = 0

xy − 3x − 2y − 6 = 0

https://dl.doubtnut.com/l/_DO0wiYzzbd5S
https://dl.doubtnut.com/l/_nO8ym5aqOZqs


4. Find

Watch Video Solution

(AB)
− 1

 if A = (
1 2 3

1 −2 −3
), B =

⎛
⎜
⎝

1 −1

1 2

1 −2

⎞
⎟
⎠

5. Find the vector equation of the plane passing thrugh a

point having position vector  and

perpendicular to the vector 

Watch Video Solution

3 î − 3ĵ + k̂

4 î + 3ĵ + 2k̂.

6. If  are position

vector (P,V.) of points P and Q find the position internally

p̄ = î − 2ĵ + k̂ and q̄ = î + 4ĵ − 2k̂

https://dl.doubtnut.com/l/_lsHQePaXWo8g
https://dl.doubtnut.com/l/_uig203JuDkKh
https://dl.doubtnut.com/l/_ZENICq92MWcw


in the ratio 2:1.

Watch Video Solution

7. Find k, if one of the lines given by 

is .

Watch Video Solution

6x2 + kxy + y2 = 0

2x + y = 0

8. If the lines and 

are perpendicular, find the

value of k.

Watch Video Solution

= =
x − 1

−3

y − 2

2k

z − 3

2

= =
x − 1

3k

y − 1

1

z − 6

−5

https://dl.doubtnut.com/l/_ZENICq92MWcw
https://dl.doubtnut.com/l/_6LmGdXod8xNy
https://dl.doubtnut.com/l/_vY6PUk9Dyyya
https://dl.doubtnut.com/l/_1PgINrz6EMBk


9. Examine whether the following logical statement

pattern is tautology, contradication or contingency. 

Watch Video Solution

[(p → q) ∧ q] → p

10. Prove using vectors: Medians of a triangle are

concurrent.

Watch Video Solution

11. Find the shortest distance between the lines

 and 

Watch Video Solution

r̄ = (4 î − ĵ) + λ( î + 2ĵ − 3k̂)

r̄ = ( î − ĵ + 2k̂) + μ( î + 4ĵ − 5k̂).

https://dl.doubtnut.com/l/_1PgINrz6EMBk
https://dl.doubtnut.com/l/_ajk3w9RuThyt
https://dl.doubtnut.com/l/_oBGEBdrkxxr1


Watch Video Solution

12. In any , prove that 

Watch Video Solution

ΔABC

(a − b)2 cos2 + (a + b)2 sin2 = c2.
C

2
C

2

13. Minimize  subject to 

 solve

using graphical method.

Watch Video Solution

Z = 4x + 5y

2x + y ≥ 7, 2x + 3y ≤ 15, x ≤ 3, x ≥ 0, y ≥ 0

14. The cost of 4 dozen pencils, 3 dozen pens and 2 dozen

erasers is Rs. 60. 

https://dl.doubtnut.com/l/_oBGEBdrkxxr1
https://dl.doubtnut.com/l/_6UbANYfhNnt5
https://dl.doubtnut.com/l/_AK7x61hautaw
https://dl.doubtnut.com/l/_3W6VZ50h2SXR


The cost of 2 dozen pencils, 4 dozen pens and 6 dozen

erasers is Rs. 90 whereas the cost of 6 dozen pencils, 2

dozen pens and 3 dozen erasers is Rs. 70. Find the cost of

each item per dozen by using matrices.

Watch Video Solution

15. Find the volume of tetracedron whose conterminus

jedges are 

Watch Video Solution

7 î + k̂, 2 î + 5ĵ − 3k̂ and 4 î + 3ĵ + k̂.

16. Without using truth table show that 

Watch Video Solution

~(p ∨ q) ∨ (~p ∧ q) ≡ ~p

https://dl.doubtnut.com/l/_3W6VZ50h2SXR
https://dl.doubtnut.com/l/_n3s4aVdCF8MT
https://dl.doubtnut.com/l/_WCZbUwncVgNu


17. Show that a homogeneous equations of degree two in

x and y , i.e.,  represents a pair of

lines passing through the origin if .

Watch Video Solution

ax2 + 2hxy + by2 = 0

h2 − 2ab ≥ 0

18. Find the coordinates of the foot of the
 perpendicular

drawn from the point 
 to the line joining 

Watch Video Solution

A(1, 2, 1)

B(1, 4, 6)andC(5, 4, 4).

https://dl.doubtnut.com/l/_WCZbUwncVgNu
https://dl.doubtnut.com/l/_lIuTyt2QUuiI
https://dl.doubtnut.com/l/_2UwzSeidMVjZ


Section Ii

19. Find the vector equation of the plane passing through

the point  and 

Watch Video Solution

î + ĵ − 2k̂ î + 2ĵ + k̂, 2 î − ĵ + k̂.

20. Find the general solution for each of the following

equation: 

Watch Video Solution

sinx + sin 3x + sin 5x = 0

1. If the function 


f(x) = {
k + x for x < 1

4x + 3 for x ≥ 1

https://dl.doubtnut.com/l/_oK3KeniCB1xQ
https://dl.doubtnut.com/l/_u0ztmec3CPMa
https://dl.doubtnut.com/l/_izS1uYeylDER


is continuous at  then 

A. 7

B. 8

C. 6

D. -6

Answer:

Watch Video Solution

x = 1 k =

2. The equation of tangent to the curve 

at (-1, -2) is

A. 

y = x2 + 4x + 1

2x − y = 0

https://dl.doubtnut.com/l/_izS1uYeylDER
https://dl.doubtnut.com/l/_ftdy2vNFf5bV


B. 

C. 

D. 

Answer:

Watch Video Solution

2x + y − 5 = 0

2x − y − 1 = 0

x + y − 1 = 0

3. Given that X ~ B( n=10, p) .If E (x) = 8, find the value of p .

A. 

B. 

C. 

D. 

0.6

0.7

0.8

0.4

https://dl.doubtnut.com/l/_ftdy2vNFf5bV
https://dl.doubtnut.com/l/_ORNAZMARCS4P


Answer:

Watch Video Solution

4. If 

Watch Video Solution

y = xx, find .
dy

dx

5. The displacement s of a moving particle at a time t is

given by . Find its acceleration when the

velocity is zero.

Watch Video Solution

s = 5 + 20t − 2t2

https://dl.doubtnut.com/l/_ORNAZMARCS4P
https://dl.doubtnut.com/l/_Ye0UlGV3kxhI
https://dl.doubtnut.com/l/_8giGH9aZB8Oj


6. Find the area bounded by the curve , X - axis

and the lines .

Watch Video Solution

y2 = 4ax

x = 0 and x = a

7. The probability distribution of a discrate random

variable X is : 

 


Find 

Watch Video Solution

X = x 1 2 3 4 5

P (X = x) k 2k 3k 4k 5k

P (X ≤ 4).

8. Evaluate: 

Watch Video Solution

∫ dx
sinx

√36 − cos2 x

https://dl.doubtnut.com/l/_5pujiUciZU5y
https://dl.doubtnut.com/l/_t3SR6B9uiLZ9
https://dl.doubtnut.com/l/_acNmdUOIEXK7


9. If y =f(u) is differentiable function of u, and u=g(x) is a

differentiable function of x, then proven that y= f [g(x)] is a

differentiable function of x and .

Watch Video Solution

= ×
dy

dx

dy

du

du

dx

10. The probability that a person who undergoes kidney

operation will recover is 0.5. Find the probability that of

six patients who undergo similar operations. (a) Non will

recover. (b) Half of them will recover.

Watch Video Solution

https://dl.doubtnut.com/l/_acNmdUOIEXK7
https://dl.doubtnut.com/l/_TSftTAf38Azp
https://dl.doubtnut.com/l/_xaZwZcoenAG3


11. Evaluate : 

Watch Video Solution

∫
π

0

dx
x

a2 cos2 x + b ⋅ 2 sin2 x

12. Discuss the conjinuity of the functions at the points

shown against them. If a function is discontinuous,

determine whether the discontinuity is removable. In this

case, redefine the function, so that it becomes continuous

: 

Watch Video Solution

F (x) ,forx ≠ 0

= log( ),forx = 0

⎫⎪
⎬
⎪⎭
atx = 0.

4x −ex

6x − 1

2
3

https://dl.doubtnut.com/l/_1bxhAmd0L1cA
https://dl.doubtnut.com/l/_KIzqn0Ybluov


13. Prove that : 

Watch Video Solution

∫√a2 − x2dx = √a2 − x2 + sin− 1( ) + c
x

2

a2

2
x

a

14. A body is heated to  and placed in air at .

After 1 hour its temperature is  . How much

additional time is required for it to cool to  ?

Watch Video Solution

110∘C 10∘C

60∘C

35∘C

15. Prove that :

Watch Video Solution

∫
2a

0
f(x)dx = ∫

a

0
f(x)dx + ∫

a

0
f(x)dx + ∫

a

0
f(2a − x)dx

https://dl.doubtnut.com/l/_GJDTYeCsMJvl
https://dl.doubtnut.com/l/_4W3t6k3qoc31
https://dl.doubtnut.com/l/_xwHYfW0TQ5wD


16.  (March '16)

Watch Video Solution

∫ dx
1 + logx

x(2x + logx)(3 + logx)

17. 

Watch Video Solution

cos − 1(2x√1 − x2)

18. Solve the differential equation 

Hence find the particular solution for 

Watch Video Solution

cos(x + y)dy = dx.

x = 0 and y = 0.

https://dl.doubtnut.com/l/_xwHYfW0TQ5wD
https://dl.doubtnut.com/l/_qshvqogqtsZm
https://dl.doubtnut.com/l/_FcvRgOYAw2Hb
https://dl.doubtnut.com/l/_yIZeMgUAfUMv
https://dl.doubtnut.com/l/_a0wuslyzbM13


19. A wire of length l is cut into two parts. One part is bent

into a circle and the other into a square. Prove that the

sum of the areas of the circle and the square is the least, if

the radius of the circle is half of the side of the square.

Watch Video Solution

20. The following is the p.d.g. (Probability Density

Function) of a continuous random varible X: 

 otherwise 


(a) Find following the expression for c.d.f. (Cumulative

Distribution Function) of X. 

(b) Also find its value at 

Watch Video Solution

f(x) = , 0 < x < 8 = 0,
x

32

x = 0.5 and 9.

https://dl.doubtnut.com/l/_a0wuslyzbM13
https://dl.doubtnut.com/l/_ZwFZ0Mc8HUsI



