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1. Suppose R be the set of all real numbers and the mapping 

is defined by . Find the value of .

Watch Video Solution

f :R → R

f(x) = 2x2 − 5x + 6 f − 1(3)

2. If , then show that, .

Watch Video Solution

sin− 1 x = tan− 1 y − = 1
1

x2

1

y2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_T2VpGwGhd7Ng
https://dl.doubtnut.com/l/_70HM035oK65U


3. Without expanding the determinant, prove that

.

Watch Video Solution

∣
∣
∣
∣
∣

1 a a2

1 b b2

1 c c2

∣
∣

∣

∣
∣

= (a − b)(b − c)(c − a)

4. If A is an ivertible matrix of order and |A| = 6, then find the value

of |adj.A|.

Watch Video Solution

3 × 3

5. If the function  be continuous

at x=0, then find the value of a.

Watch Video Solution

f(x) = {
 when x ≠ 0

1  when x = 0

1 − cos ( ax )

x2

https://dl.doubtnut.com/l/_70HM035oK65U
https://dl.doubtnut.com/l/_mY2OH838cBZq
https://dl.doubtnut.com/l/_1mpMnkASLtV6
https://dl.doubtnut.com/l/_Pc6BlGsNDhU9


6. If , prove that, .

Watch Video Solution

yey = x =
dy

dx

y

x(1 + y)

7. If , then find the minimum value of .

Watch Video Solution

> 0, y > 0  and xy = 25 x + y

8. A particle moves along the parabola . Find the coordinates of

the point on the parabola, where the rate of increment of abscissa is

twice the rate of increment of the ordinate.

Watch Video Solution

y2 = 4x

9. Varify Langrange's mean value theorem in the inteval  for

the function .

Watch Video Solution

4 ≤ x ≤ 6

f(x) = x2 + 2x + 3

https://dl.doubtnut.com/l/_ADzTHSqyvsdJ
https://dl.doubtnut.com/l/_mbH4SDKntGQC
https://dl.doubtnut.com/l/_ZqgDq4FpXXJQ
https://dl.doubtnut.com/l/_YhuCelV8tGXg


10. Evalute: .

Watch Video Solution

∫ dx
(x + 1)ex

cos2(xex)

11. If the three vectors  are such that 

, then show that 

.

Watch Video Solution

→
a ,

→
b ,

→
c

→
a +

→
b +

→
c =

→
0  and ∣

∣
→
a ∣

∣ = 3,
∣
∣
∣

→
b

∣
∣
∣

= 4, ∣
∣
→
c ∣

∣ = 5

→
a ⋅

→
b +

→
b ⋅

→
c +

→
c ⋅

→
a = − 25

12. Find the equation of the plane passing through the intersection of

the planes  and through the

point (3,2,-1).

Watch Video Solution

2x + y + 2z = 9  and  4x − 5y − 4z = 1

https://dl.doubtnut.com/l/_YhuCelV8tGXg
https://dl.doubtnut.com/l/_jwQZ2M0JaGQy
https://dl.doubtnut.com/l/_AEESmHZ0G0Zi
https://dl.doubtnut.com/l/_j3lbNREiTuhG


13. If , then find

the value of .

Watch Video Solution

P( ) = 0.8, P( ) = 0.6  and P (Ac ∪ Bc) = 0.7
A

B

B

A

P (A ∪ B)

14. An unbiased coin is tossed 6 times. Using binomial distribution, find

the probability of getting at least 5 heads.

Watch Video Solution

15. A relation R is defined on the set of natural numbers N as follows:

. Show that R is neither

reflexive nor symmetric nor transitive.

Watch Video Solution

R = {(x, y) ∣ x, y ∈ N  and 2x + y = 41}

16. 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/_lyIaqic2Y8cK
https://dl.doubtnut.com/l/_tB8r1pjUzrYq
https://dl.doubtnut.com/l/_oLXGEr9E9eja
https://dl.doubtnut.com/l/_1pKUadOfmMAJ


Watch Video Solution

17. Express the marix  as the sum of a symmetric matrix

and a skew-symmetric matrix.

Watch Video Solution

A =

∣
∣

∣
∣

3 2 3

4 5 3

2 4 5

∣
∣

∣
∣

18. Solve, by the inverse matrix method:

.

Watch Video Solution

2x − 3y + 3z = 1, 2x + 2y + 3z = 2, 3x − 2y + 2z = 3

19. If , find the value of x.

Watch Video Solution

∣
∣
∣
∣

x − 1 1 1

1 x + 1 1

−1 1 x + 1

∣
∣

∣
∣

= 0

https://dl.doubtnut.com/l/_1pKUadOfmMAJ
https://dl.doubtnut.com/l/_ompiXbhVJLLt
https://dl.doubtnut.com/l/_4g1hXKUjpixR
https://dl.doubtnut.com/l/_3J5X0O6pzbOZ
https://dl.doubtnut.com/l/_6F2IpVPfPR9r


20. Prove that , .

Watch Video Solution

∣
∣
∣
∣
∣

−bc b2 + bc c2 + bc

a2 + ac −ac c2 + ac

a2 + ab b2 + ab −ab

∣
∣

∣

∣
∣

= (ab + bc + ca)3

21. If , then show that .

Watch Video Solution

y =
sin− 1 x

√1 − x2
(1 − x2) − 3x − y = 0

d2y

dx2

dy

dx

22. Find the derivative of  with repect to 

 at x=0.

Watch Video Solution

tan− 1( )
√1 + x2 − 1

x

tan− 1( )
2x√1 − x2

1 − 2x2

23. Evalute .

Watch Video Solution

∫ dx
x4 + 1

x6 + 1

https://dl.doubtnut.com/l/_6F2IpVPfPR9r
https://dl.doubtnut.com/l/_evwhAfaUh8sw
https://dl.doubtnut.com/l/_fsu2nDdFivR2
https://dl.doubtnut.com/l/_PZC1BXQZbMiV
https://dl.doubtnut.com/l/_8XLojgawGyhU


24. Evalute: .

Watch Video Solution

∫
dx

cos x + √3 sinx

25. Solve , given that , when x=1.

Watch Video Solution

x = y + x tan( )
dy

dx

y

x
y =

π

2

26. Solve : .

Watch Video Solution

(1 − x2) − xy = 1
dy

dx

27. If three vetors  of magnitudes 3,4 and 5 respectively

are such that each vectors is perpendicular to the sum of the orher two

vectors, then prove that .

Watch Video Solution

→
a ,

→
b  and 

→
c

∣
∣
∣
→
a +

→
b +

→
c

∣
∣
∣

= 5√2

https://dl.doubtnut.com/l/_8XLojgawGyhU
https://dl.doubtnut.com/l/_Sqr4QZIS7L6f
https://dl.doubtnut.com/l/_ocOwdMFiZgc0
https://dl.doubtnut.com/l/_SxEghrCEgKND


28. Let .

Find a vector  which is perpendicular to both the vectors

.

Watch Video Solution

→
a = î + 4ĵ + 2k̂,

→
b = 3 î − 2ĵ + 7k̂  and 

→
c = 2 î − ĵ + 4k̂

→
d

→
a  and 

→
b  and 

→
c ⋅

→
d = 18

29. Evalute : .

Watch Video Solution

lim
n→ ∞

[ + + + .......... + ]
12

n3 + 13

22

n3 + 23

32

n3 + 33

1

2n

30. Evalute: .

Watch Video Solution

∫
π

0

dx
x sinx

1 + cos2 x

31. A bag contains 8 white and 7 black balls and another bag contains 5

white and 4 black balls. A ball is drawn at random from the first bag and

https://dl.doubtnut.com/l/_lxY2a0hRcp46
https://dl.doubtnut.com/l/_dxp7jKdpySZJ
https://dl.doubtnut.com/l/_obMHx63dX5DP
https://dl.doubtnut.com/l/_7Hh3E18xaxAY


put it into second bag. Now if a ball is drawn at random from the second

bag. Find the probability that the ball drawn is white.

Watch Video Solution

32. If X and Y are two independent variables, then prove that

, where a and b are constants.

Watch Video Solution

var(aX + bY ) = a2var(X) + b2var(Y )

33. One kg of food X contains 6 units of Vitamin A and 7 units of Vitamin

B. One kg of food Y contains 8 units of Vitamin A and 12 units of Vitamin

B. Cost of each kg of food X and food Y are Rs. 12 and Rs. 20 respectively.

The daily minimum requirement of Vitamin A and Vitamin B are 100 units

and 120 units respectively. How much food X and food Y are to be mixed

so that the cost will be minimum? Formulate the problem as a linear

programming problem.

Watch Video Solution

https://dl.doubtnut.com/l/_7Hh3E18xaxAY
https://dl.doubtnut.com/l/_INdyeS2snEtr
https://dl.doubtnut.com/l/_2NrdWnchiFGb


34. Solve the following linear programming problem by graphical

method ans find the minimum value of Z.  subject to the

constrains, .

Watch Video Solution

Z = 6x + 10y

x + 2y ≥ 10, 2x + 2y ≥ 12, 3x + y ≥ 8, x, y ≥ 0

35. A circular ink blot grows at the rate of 2 . Find the rate at which

the radius is increasing after  seconds.

Watch Video Solution

cm2

sec

2
6

11

36. Using definite integral, find the area bounded by the straight line

 and the curve .

Watch Video Solution

2x + y = 4 y = 4 − x2

https://dl.doubtnut.com/l/_2NrdWnchiFGb
https://dl.doubtnut.com/l/_nCrsh1GMdh2P
https://dl.doubtnut.com/l/_nny86b8dgXjO
https://dl.doubtnut.com/l/_W3XoxeA7CjIY


37. If the straight line  be a normal to the hyperbola 

, then by the application of calculus, prove that 

.

Watch Video Solution

lx + my + n = 0

− = 1
x2

a2

y2

b2

− =
a2

l2
b2

m2

(a2 + b2)
2

n2

38. SOLVE :

Watch Video Solution

y = 1
dy

dx

39. Find the vector equation of the plane at a distance  unit from

the origin and perpendicular to the vector . Also convert

this equation in Cartesian form.

Watch Video Solution

6

√29

2̂i − 3̂j + 4̂k

https://dl.doubtnut.com/l/_AYphkylCmIH4
https://dl.doubtnut.com/l/_ViGVB7MScrva
https://dl.doubtnut.com/l/_iJTSEm4T5mmN


40. Find the equation of the line which is perpendicular to both of the

lines  and passing

through the point (1,2,3).

Watch Video Solution

= =  and = =
x

2

y

1
z

3

x − 3

−1

y − 2

3

z + 5

5

41. If X be the random variable of the number of points obtained in a

single throw of an unbiased die, then the value of will be

A. 7

B. 14

C. 

D. 

Answer: C

Watch Video Solution

¯̄X̄

7
2

1

6

https://dl.doubtnut.com/l/_xqXgy5qEyrde
https://dl.doubtnut.com/l/_v9ffmJucrvZ2
https://dl.doubtnut.com/l/_4yljSC3xThOY


42. If A and B are two independent events and  and 

 then the value of P(B) will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P (A) =
3

6

P (A ∩ B) =
4
9

5

9

8

9

5

27

20

27

43. The projection of the vector  on the vector 

 will be

A.  unit

B.  unit

C.  unit

→
a = 2 î − ĵ + k̂

→
b = î − 2ĵ + k̂

5

√6

2

√6

3

√5

https://dl.doubtnut.com/l/_4yljSC3xThOY
https://dl.doubtnut.com/l/_fN9fLszM4VVS


D.  unit

Answer: A

Watch Video Solution

4

√5

44. The straight line  is perpendicular to

A. x-axis

B. y-axis

C. z-axis

D. both x-axis and z-axis

Answer: B

Watch Video Solution

= =
x − 3

2

y + 4

0

z − 2

5

https://dl.doubtnut.com/l/_fN9fLszM4VVS
https://dl.doubtnut.com/l/_csyzcBO4Fe1z


45. If the straight line y=my+1 be the tangent of the parabola at

the point (1,2), then the value of m will be

A. 1

B. 2

C. -1

D. -2

Answer: A

Watch Video Solution

y2 = 4x

46. The value of  will be

A. 

B. 

C. 

∫ealog exdx

ealog ex + c
1

a

+ c
1

x

axa− 1 + c

https://dl.doubtnut.com/l/_ku1IFtkpTkcJ
https://dl.doubtnut.com/l/_naD6xEckVY82


D. 

Answer: D

Watch Video Solution

+ c
xa+ 1

a + 1

47. If  is continuous at x=0, then the value of f(0)

will be

A. 0

B. 1

C. 

D. 

Answer: B

Watch Video Solution

f(x) = (x ≠ 0)
sinx

x

π

π

2

https://dl.doubtnut.com/l/_naD6xEckVY82
https://dl.doubtnut.com/l/_t1AlCIcLENay


48. If A is a square matrix of order , then the value of  will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 × 3 |KA|

K|A|

K2|A|

K3|A|

3K|A|

49. Let A={1,2,3} and R be a relation defined on A, such that, R{(1,2),(2,1)},

then the relation R will be

A. reflexive

B. symmetric

C. transitive

https://dl.doubtnut.com/l/_RentL6lT5PJL
https://dl.doubtnut.com/l/_kJgD9cCfcFVW


Wbjee

D. None of these

Answer: B

Watch Video Solution

50. The principal value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

tan− 1( − √3)

π

3

π

4

−
π

4

−
π

3

https://dl.doubtnut.com/l/_kJgD9cCfcFVW
https://dl.doubtnut.com/l/_T1RIxnbMvW14
https://dl.doubtnut.com/l/_SQXGQzlbEHp8


1. The approximate value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin 31∘

> 0.5

> 0.6

< 0.5

< 0.4

2. Let  for all 

. Then for any fixed  is

A. 

B. 

C. 

D. 

f1(x) = ex, f2(x) = ef1 ( x ) , ........, fn+ 1(x) = efn ( x )

n ≥ 1 n, fn(x)
d

dx

fn(x)

fn(x)fn− 1(x)

fn(x)fn− 1(x)……. f1(x)

fn(x)……. f1(x)ex

https://dl.doubtnut.com/l/_SQXGQzlbEHp8
https://dl.doubtnut.com/l/_J3yNrRRgBqAn


Answer: C

Watch Video Solution

3.  is increasing in

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = |x|

( − ∞, ∞)

( − ∞, 0)

(0, ∞)

( − ∞, − 1)

4. Let . Then f(x) = 3x10 − 7x8 + 5x6 − 21x3 + 3x2 − 7

lim
h→ 0

f(1 − h) − f(1)

h3 + 3h

https://dl.doubtnut.com/l/_J3yNrRRgBqAn
https://dl.doubtnut.com/l/_9m2f0aIeRQxE
https://dl.doubtnut.com/l/_YzFJ0dkBFicR


A. does not exist

B. 

C. 

D. 

Answer: C

Watch Video Solution

50

3

53

3

22

3

5. Let  be such that f is differentiable in (a,b), f is

continuous at x=a and x=b and moreover f(a)=0f(b). Then

A. there exists at least one point c in (a,b) such that f'( c)=f(c )

B.  does not hold at any point in (a,b)

C. at every point of (a,b), 

D. at every point of (a,b), 

Answer: A

f : [a, b] → R

f' (x) = f(x)

f' (x) > f(x)

f' (x) < f(x)

https://dl.doubtnut.com/l/_YzFJ0dkBFicR
https://dl.doubtnut.com/l/_KfexYUqgPY4f


Watch Video Solution

6. Let  be a twice continuously differentiable function such

that . Then

A. 

B. 

C. if , then 

D.  for all 

Answer: B

Watch Video Solution

f :R → R

f(0) = f(1) = f' (0) = 0

f' ' (0) = 0

f' ' (c) = 0  for some c ≠ R

c ≠ 0 f' ' (c) ≠ 0

f' (x) > 0 x ≠ 0

7. If , where c is constant

of integration, then f(x)=

A. 

∫esin x[ ]dx = esin x ⋅ f(x) + c
x cos3 x − sinx

cos2 x

secx − x

https://dl.doubtnut.com/l/_KfexYUqgPY4f
https://dl.doubtnut.com/l/_glyp6u3v3hin
https://dl.doubtnut.com/l/_EipV5OmqRXv1


B. 

C. 

D. 

Answer: B

Watch Video Solution

x − secx

tanx − x

x − tanx

8. If , where c is the

constant of integration, then f(x)=

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∫f(x)sinx cos xdx = logf(x) + c
1

2(b2 − a2)

2

(b2 − a2)sin 2x

2

| ∈ |2x

2

(b2 − a2)cos 2x

2

ab cos 2x

https://dl.doubtnut.com/l/_EipV5OmqRXv1
https://dl.doubtnut.com/l/_6mLksmFNXLHK


9. If , then the value of M-N

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

M = ∫
0

dx, N = ∫
0

dx

π

2 cos x
x + 2

π

4 sinx cos x

(x + 1)2

π

π

4

2

π − 4

2

π + 4

10. The value of the integral  is

A. 

B. 

I = ∫
2014

dx
1

2014

tan− 1 x

x

log 2014
π

4

log 2014
π

2

https://dl.doubtnut.com/l/_6mLksmFNXLHK
https://dl.doubtnut.com/l/_k7r1EiKimQvj
https://dl.doubtnut.com/l/_7VPDAWoD00Re


C. 

D. 

Answer: B

Watch Video Solution

π log 2014

log 2014
1

2

11. Let . Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I = ∫
π / 3

π / 4
dx

sinx

x

≤ I ≤ 1
1

2

4 ≤ I ≤ 2√30

≤ I ≤
√3

8

√2

6

1 ≤ I ≤
2√3

√2

https://dl.doubtnut.com/l/_7VPDAWoD00Re
https://dl.doubtnut.com/l/_cRHnxjHwOTKq


12. The value of , is

A. 1

B. 

C. e

D. 

Answer: B

Watch Video Solution

I = ∫ dx

5π
2

π

2

etan − 1
(sinx)

etan − 1
(sinx) + etan − 1

(cos x)

π

π

2

13. The value of  is

A. 

B. 

C. 

D. e

lim
n→ ∞

[sec2 + sec2 + .... + sec2 ]
1

n

π

4n

2π

4n
nπ

4n

log e2

π

2

4
π

https://dl.doubtnut.com/l/_a1LVIB4K01Ec
https://dl.doubtnut.com/l/_pvhjBgagsgPJ


Answer: C

Watch Video Solution

14. The differential equation representing the family of curves

 where  is a parameter, is of order and degree as

follows: (A) order 1, degree 3 (B) order 2, degree 2 (C) order 1, degree 2

(D) order 1, degree 1

A. order 2

B. degree 2

C. degree 3

D. degree 4

Answer: C

Watch Video Solution

y2 = 2c(x + √c) c > 0

https://dl.doubtnut.com/l/_pvhjBgagsgPJ
https://dl.doubtnut.com/l/_8Ey5uZpWtHb1


15. Let  be a solution of  and 

. Then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y(x) (1 + x2) + 2xy − 4x2 = 0
dy

dx

y(0) = − 1 y(1)

1

2

1

3

1

6

−1

16. The law or motion of a body moving along a straight line is

 being its distance from a fixed point on the line at time t

and v is its velocity there. Then

A. acceleration f varies directly with x

B. acceleration f varies inversely with x

x = vt, x
1

2

https://dl.doubtnut.com/l/_7R16S9cApgoD
https://dl.doubtnut.com/l/_vhqSnM3iVrl5


C. acceleration f is constant

D. acceleration f varies directly with t

Answer: A

Watch Video Solution

17. Number of common tangents of  is

A. 1

B. 2

C. 3

D. 4

Answer: B

View Text Solution

y = x2  and y = − x2 + 4x − 4

https://dl.doubtnut.com/l/_vhqSnM3iVrl5
https://dl.doubtnut.com/l/_JOgkhhzpXsCF


18. If  is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

∣
∣
∣
∣

−1 7 0

2 1 −3

3 4 1

∣
∣

∣
∣

= A  then

∣
∣

∣
∣

13 −11 5

−7 −1 25

−21 −3 15

∣
∣

∣
∣

A2

A2 − A + I 3

A2 − 3A + I3

3A2 + 5A − 4I3

19. If , then the value of .

A. 1

B. -1

C. 0

ar = (cos 2rπ + i sin 2rπ)
1
9

∣
∣

∣
∣

a1 a2 a3

a4 a5 a6

a7 a8 a9

∣
∣

∣
∣

https://dl.doubtnut.com/l/_RxorHVY8LiQg
https://dl.doubtnut.com/l/_8aANrYTaDgk8


D. 2

Answer: C

Watch Video Solution

20. If , then the value of  is

independent of

A. x only

B. y only

C. n only

D. x,y,z and n

Answer: D

Watch Video Solution

Sr =

∣
∣

∣

∣
∣

2r x n(n + 1)

6r2 − 1 y n2(2n + 3)

4r3 − 2nr z n3(n + 1)

∣
∣

∣

∣
∣

n

∑
r= 1

Sr

https://dl.doubtnut.com/l/_8aANrYTaDgk8
https://dl.doubtnut.com/l/_OKhP9hpLR7H4
https://dl.doubtnut.com/l/_DIiT0NyNtITb


21. If the following three linear equations have a non-trivial solution,

then 

A. a,b,c are in AP

B. a,b,c are in GP

C. a,b,c are in HP

D. a+b+c=0

Answer: C

Watch Video Solution

x + 4ay + az = 0, x + 3by + bz = 0, x + 2cy + cz = 0

22. On R, a relation p is defined by xpy if and only if x-y is zero or

irrational. Then

A. p is equivalence relation

B. p is reflexive but neither symmetric nor transitive

C. p is reflexive and symmetric but not transitive

https://dl.doubtnut.com/l/_DIiT0NyNtITb
https://dl.doubtnut.com/l/_sXPNNujR4ley


D. p is symmetric and transitive but not reflexive

Answer: C

Watch Video Solution

23. 

Watch Video Solution

∫
dx

secx + cos x

24. If  be defined by  be defined by

. The mapping  be defined by 

, then

A.  is bijective but f is not injective

B.  is injective and g is injective

C.  is injective nut g is not bijective

D.  is injective and g is surjective

f :R → R f(x) = ex  and g :R → R

g(x) = x2 g ∘ f :R → R

(g ∘ f)(x) = g[f(x)]Aax ≠ R

g ∘ f

g ∘ f

g ∘ f

g ∘ f

https://dl.doubtnut.com/l/_sXPNNujR4ley
https://dl.doubtnut.com/l/_SOEFl61GYP5U
https://dl.doubtnut.com/l/_mJpCfmbuZRZt


Answer: C

Watch Video Solution

25. In order to get a head at least once with probility , the

minimum number of times a unbiased coin needs to be tossed is

A. 3

B. 4

C. 5

D. 6

Answer: B

Watch Video Solution

≥ 0.9

26. A student appears for tests, I,II and III. The student is successful if he

passes in tests I,II or I,III. The probabilities of the student passing in tests

https://dl.doubtnut.com/l/_mJpCfmbuZRZt
https://dl.doubtnut.com/l/_xmLxp2mbTumR
https://dl.doubtnut.com/l/_b8IZ6zc24Xzo


I,II and III are respectively p,q and . If the probability of the student to

be successful is . Then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

2
1

2

p(1 + q) = 1

q(1 + p) = 1

pq = 1

+ = 1
1

p

1

q

27. If

is equal to

A. 

B. 

0 ≤ A ≤ ,  then tan− 1( tan 2A) + tan− 1(cot A) + tan− 1(cot3 A)
π

4

1

2

π

4

π

https://dl.doubtnut.com/l/_b8IZ6zc24Xzo
https://dl.doubtnut.com/l/_LeSKfqQ1xVbK


C. 0

D. 

Answer: B

Watch Video Solution

π

2

28. The angle between a pair of tangents drawn from a point P to the

circle . The

equation of the locus of the point P is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 + y2 + 4x − 6y + 9 sin2 α + 13 cos2 α = 0  is 2α

x2 + y2 + 4x + 6y + 9 = 0

x2 + y2 − 4x + 6y + 9 = 0

x2 + y2 − 4x − 6y + 9 = 0

x2 + y2 + 4x − 6y + 9 = 0

https://dl.doubtnut.com/l/_LeSKfqQ1xVbK
https://dl.doubtnut.com/l/_SUBQOqR5XRzl


29. A point P lies on a line through Q(1,-2,3) and is parallel to the line

. If P lies on the plane , then

segment PQ equal to

A.  units

B.  units

C. 4 units

D. 5 units

Answer: A

Watch Video Solution

= =
x

1

y

4
z

5
2x + 3y − 4z + 22 = 0

√42

√32

30. The foot of the perpendicular drawn from the point (1,8,4) on the line

joining the points (0,-11,4) and (2,-3,1) is

A. (4, 5, 2)

https://dl.doubtnut.com/l/_SUBQOqR5XRzl
https://dl.doubtnut.com/l/_ypkzWPgCLB48
https://dl.doubtnut.com/l/_8FoY8ofArw6b


B. 

C. 

D. 

Answer: D

Watch Video Solution

( − 4, 5, 2)

(4, − 5, 2)

(4, 5, − 2)

31. A ladder 20 ft long leans against a vertical wall. The top end slides

downwards at the rate of 2 ft per second. The rate at which the lower

end moves on a horizontal floor when it is 12 ft from the wall is

A. 

B. 

C. 

D. 

Answer: A

8

3

6

5

3

2

17
4

https://dl.doubtnut.com/l/_8FoY8ofArw6b
https://dl.doubtnut.com/l/_DIrmTvnt4rr0


Watch Video Solution

32. For  and for any positive a,b let 

: then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0 ≤ p ≤ 1

I(p) = (a + b)p, J(p) = ap + bp

I(p) > J(p)

I(p) ≤ J(p)

I(p) < J(p)  in [0, ]  and I(p) > J(p)  in [ , ∞]
p

2

p

2

I(p) < J(p)  in [ , ∞]  and J(p) > I(p)  in [0, ]
p

2

p

2

33. Let  be

three vectors. A vector , in the plane of  and , whose projection on

 is , is given by

→
α = î + ĵ + k̂,

→
β = î − ĵ − k̂  and 

→
γ = − î + ĵ − k̂

→
δ

→
α

→
β

→
γ

1

√3

https://dl.doubtnut.com/l/_DIrmTvnt4rr0
https://dl.doubtnut.com/l/_8Ahc24VNxZiN
https://dl.doubtnut.com/l/_teBJ1b2ciB85


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

− î − 3ĵ − 3k̂

î − 3ĵ − 3k̂

− î + 3ĵ + 3k̂

î + 3ĵ − 3k̂

34. Let  be three unit vectors such that 

and the angle between  and  is . Then  is

A. 

B. 

C. 

D. 

Answer: C

→
α ,

→
β ,

→
γ

→
α ⋅

→
β =

→
α ⋅

→
γ = 0

→
β

→
γ 30∘ →

α

2(
→
β ×

→
γ )

−2(
→
β ×

→
γ )

±2(
→
β ×

→
γ )

(
→
β ×

→
γ )

https://dl.doubtnut.com/l/_teBJ1b2ciB85
https://dl.doubtnut.com/l/_QcQDkEVe3JWU


View Text Solution

35. The least positive integer n such that  is

an identity matrix of order 2 is

A. 4

B. 8

C. 12

D. 16

Answer: B

Watch Video Solution

⎛
⎜
⎝

cos ( ) sin( )

−sin( ) cos ( )

⎞
⎟
⎠

n
π

4
π

4

π

4
π

4

36. Let p be a relation on N, the set of natural numbers, as

. Thenp = {(x, y) ≠ N × N : 2x + y = 41}

https://dl.doubtnut.com/l/_QcQDkEVe3JWU
https://dl.doubtnut.com/l/_ZJBQg3jgCcSf
https://dl.doubtnut.com/l/_sVj9gkAV8osa


A. p is an equivalence relation

B. p is only reflexive relation

C. p is only symmetric relation

D. p is not transitive

Answer: D

Watch Video Solution

37. If the polynomial , then the

constant term of f(x) is

A. 

B. 

C. 

D. 

f(x) =

∣
∣

∣

∣
∣

(1 + x)a (2 + x)b 1

1 (1 + x)a (2 + x)b

(2 + x)b 1 (1 + x)a

∣
∣

∣

∣
∣

2 − 3 ⋅ 2b + 23b

2 + 3 ⋅ 2b + 23b

2 + 3 ⋅ 2b − 23b

2 − 3 ⋅ 2b − 23b

https://dl.doubtnut.com/l/_sVj9gkAV8osa
https://dl.doubtnut.com/l/_M6XtWnvhlDH2


Answer: A

Watch Video Solution

38. Let . Then

A. f is discontinuous for all A and B

B. f is continuous for all A=-1 and B=-1

C. f is continuous for all A=1 and B=-1

D. f is continuous for all real values of A,B

Answer: B

Watch Video Solution

f(x) =

⎧⎪
⎪
⎨
⎪
⎪⎩

−2 sinx  if x ≤ −

A sinx + B  if − < x <

cos x  if x ≥

π

2
π

2
π

2
π

2

39. The normals to the curve , drawn at the points with the

abscissa 

y = x2 + 1

x1 = 0, x2 = − 1  and x3 =
5
2

https://dl.doubtnut.com/l/_M6XtWnvhlDH2
https://dl.doubtnut.com/l/_GASjfETOK8jp
https://dl.doubtnut.com/l/_vdn9YTeqBXbA


A. are parallel to each other

B. are pairwise perpendicular

C. are concurrent

D. are not concurrent

Answer: C

Watch Video Solution

40. The equation 

A. has no root in (1,3)

B. has exactly one root in (1,3)

C.  in [1,3]

D.  in [1,3]

Answer: B

Watch Video Solution

x logx = 3 − x

x log − (3 − x) > 0

x log − (3 − x) < 0

https://dl.doubtnut.com/l/_vdn9YTeqBXbA
https://dl.doubtnut.com/l/_RWF1CiiGHw7x


41. Let . Then

A. 

B. 

C. 

D. 

Answer: A::B::C::D

View Text Solution

I = ∫
1

0
dx

x3 cos 3x

2 + x2

− < I <
1

2

1

2

− < I <
1

3

1

3

−1 < I < 1

− < I <
3

2

3

2

42. A particle is in motion along a curve . The rate of change of

its ordinate exceeds that of abscissa in

A. 

B. 

12y = x3

−2 < x < 2

x = ± 2

https://dl.doubtnut.com/l/_RWF1CiiGHw7x
https://dl.doubtnut.com/l/_LkjS4FNEbTYn
https://dl.doubtnut.com/l/_43KRCqkJiweR


C. 

D. 

Answer: C::D

Watch Video Solution

x < − 2

x > 2

43. The area of the region lying above x-axis, and included between the

circle  and the parabola is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 + y2 = 2ax y2 = ax, a > 0

8πa2

a2( − )
π

4

2

3

16πa2

9

π( + 3a2)
27
8

https://dl.doubtnut.com/l/_43KRCqkJiweR
https://dl.doubtnut.com/l/_UOylQrvqRSdK
https://dl.doubtnut.com/l/_gozxndJBk3A8


44. In a third order matrix A,  denotes the element in the i-th row and

j-th column. If  then the matrix is

A. skew symmetric

B. symmetric

C. not invertible

D. non-singular

Answer: A::C

Watch Video Solution

aij

aij = 0  for i = j

= 1  for i > j

= − 1  for i < j

45. Let  then assuming k as an integer,

A. f(x) increses in the interval 

B. f(x) decreses in the interval 

C. f(x) decreses in the interval 

f(x) = cos( ), x ≠ 0
π

x

( , )
1

2k + 1

1

2k

( , )
1

2k + 1

1

2k

( , )
1

2k + 2

1

2k + 1

https://dl.doubtnut.com/l/_gozxndJBk3A8
https://dl.doubtnut.com/l/_GLGx5V4glAoY


D. f(x) increses in the interval 

Answer: A::C

Watch Video Solution

( , )
1

2k + 2

1

2k + 1

https://dl.doubtnut.com/l/_GLGx5V4glAoY

