Sample Papers for Science Quiz Contest  (Mathematics)

1.
For a complex number z, the minimum value of | z | + | z – cosα i  sinα | (where i =       - 1  )   is  

(a)
0

(b)
1
(c)
2

(d)
none of these 
2.
The number of solutions of the equation z² +  | z |² = 0, where z ε C is

(a)
one

(b)
two
(c)
three

(d)
infinitely many
                                                                                                       _  




       
3.
If z is any non-zero complex number, then arg (z) + arg (z) is equal to


(a)
0
(b)
π/2

(c)
π

(d)
3 π/2
4.
if 1, ω and ω² are the three cube roots of unity, then the roots of the equation (x-1)³ - 8 = 0 are 

(a)
-1, -1, -2 ω, -1 +2 ω²

(b)
3, 2 ω, 2 ω²


(b)
  3, 1, +2 ω,  1 +2 ω²

(d)
none of these

5.
If 8 i z³ + 12z² - 18z + 27i = 0,  (where i =
- 1  ) then


(a)
| z |=3/2


(b)
| z |=2/3



(c)
| z |=1



(d)
| z | =3/4
6.
The set of points in an argand diagram which satisfy both | z | ≤ 4 and arg z = π/3 is

(a)
a circle and a line

(b)
a radius of a circle

(c)
a sector of a circle

(d)
an infinite part line
7.
The centre of a circle represented by | z + 1 | = 2 | z - 1| on the complex plane is

(a)
0

(b)
5/3

(c)
1/3
(d)
none of these

8.
if | z - 1 | + | z + 3 | ≤ 8, then the range of values of  | z - 4 |, (where i =         - 1  )  is 


(a)
(0, 7)

(b)
(1, 8)

(c)
[1, 9]

(d)
[2, 5]
9.
if α, β and  γ are the roots of x³ - 3x ² + 3x + 7 = 0, then


Σ ((α – 1)/(β – 1)) is 


(a)
0

(b)
2 ω

(c)
3/ ω

(d)
2 ω²


(Where ω is cube root of unity)
10.
If equations az² + bz + c = 0 and z² + 2z + 3 = 0 have a common root where a,b,c ε R, then a: b: c is 


(a)
2: 3: 1

(b)
1: 2: 3

(c)
3: 1: 2

(d)
3: 2: 1
11.
Let z and w be two non zero complex numbers such that | z | = | w | and arg (z) + arg(w) = π, then z equals






           

__

  
  __

(a)
w

(b)
 - w

(c)
w

(d)
- w
12.
The value of (AB)² + (BC)² + (CA)² is equal to 

(a)
9

(b)
18

(c)
27

(d)
36
13.
The value of (PA)² + (PB)² + (PC)² is equal to 


(a)
9

(b)
12

(c)
15

(d)
18
14.
A car travels 25 km an hour faster than a bus for a journey of 500 km. The bus takes 10 h more than the car. If speed of car is p and speed of bus is q, then

(a)
p = q²

(b)
p = 2q

(c)
p = 3q

(d)
p² = q
15.
Let f (x) = ax² + bx + c and f (-1) < 1, f (1) > -1, f (3) < - 4 and a ≠ 0, then

(a)
a > 0





(b)
a < 0



(c)
sign of a cannot be determined

(d)
none of the above

 16.
If the roots of the equation ax² + bx + c = 0 , are of the form α  /( α  -1) and (α  +1)/ α  , then the value of (a+b+c)² is


(a)
2b² - ac
(b)
b² - 2ac
(c)
b² - 4ac
(d)
4b² - 2ac
17.
If tan α  and tan β are the roots of the equation ax² + bx + c = 0, then the value of tan (α  + β) is


(a)
b/(a – c)

(b)
b/(c – a)
(c)
a/(b – c)
(d)
a/(c – a)
18
The value of α for which the equation (α + 5) x² - (2α + 1) x + (α – 1) = 0 has roots equal in magnitude but opposite in sign, is

(a)
7/4

(b)
1

(c)
-1/2

(d)
-5
19.
The number of solutions of the equation | x | = cos x is

(a)
one

(b)
two

(c)
three

(d)
zero

20.
The total number of solution of sin π x = | In | x | | is

(a)
2

(b)
4

(c)
6

(d)
8
21.
The system of equation | x – 1 | + 3y = 4, x - | y – 1| = 2 has

(a)
no solution


(b)
a unique solution



(c) 
two solutions


(d)
more than two solutions
22.
If c > 0 and the equation 3ax² + 4bx + c = 0 has no real root, then

(a)
2a + c > b



(b)
a + 2c > b


(c)
3a + c > 4b



(d)
a + 3c < b
23.
For the equation | x² - 2x – 3 | = b which statement or statements are true


(a)
for b < 0 there are no solutions
(b)
for b = 0 there are three solutions

(c)
for 0 < b < 1 there are four solutions
(d)
for b = 1 there are two solutions
24.
The number of values of a for which (a² - 3a – 2) x² + (a² - 5a + 6) x + a² - 4 = 0 is an identity in x is



(a)
0

(b)
1

(c)
2

(d)
3
25.
If xy = 2 (x + y), x ≤ y and x, y ε N, the number of solutions of the equation

(a)
two
(b)
three
(c)
no solution
(d)
infinitely many solutions

26.
The number of solutions of | [ x ] – 2x | = 4, where [ x ] denotes the greatest integer ≤ x, is

(a)
Infinite


(b)
4

(c)
3

(d)
2
27.
Number of identical terms in the sequence 2, 5 ,8, 1 1, …… upto 100 terms and 3, 5, 7, 9, 11,… upto 100 terms are

(a)
17

(b)
33

(c)
50

(d)
147
28.
The sum of the integers lying between 1 and 100 (both inclusive) and divisible by 3 or 5 or 7 is


(a)
818

(b)
1828

(c)
2838

(d)
3848
29.
The maximum value of the sum of the AP 50, 48, 46, 44, ….. is


(a)
648

(b)
450

(c)
558

(d)
650

30.
If  a, b, c, d are distinct integers in AP such that d = a² + b² + c², then a + b + c + d is

(a)
0

(b)
1

(c)
2

(d)
3

31.
If the ratio of the sums of m and n terms of an AP, is m² : n², then the ratio of its mth and nth terms is 

(a)
(m – 1) : ( n – 1)

(b)
(2m + 1) : (2n + 1)

(c)
(2m - 1) : (2n - 1)

(d)
none of the above


32.
If the arithmetic progression whose common difference is none zero, the sum of first 3n terms is equal to the sum of the next n terms. Then the ratio of the sum of the first 2n terms to the next 2n terms is

(a)
1/5

(b)
2/3

(c)
3/4

(4)
none of these

33.
Given that n arithmetic means are inserted between two sets of numbers a, 2b and 2a, b, where a, b, ε R. Suppose further that mth mean between theses two sets of numbers is same, then the ratio, a : b equals

(a)
n – m + 1 : m



(b)
n – m + 1 : n

(c)
m  : n – m + 1



(d)
n  : n – m + 1

34.
The interior angles of a polygon are in AP the smallest angle is 120˚ and the common difference is 5˚. Then, the number of sides of polygon, is

(a)
5

(b)
7

(c)
9

(d)
15
35.
The HM of two numbers is 4 and their AM and GM satisfy the relation 2A + G² = 27, then the numbers are

(a)
- 3 and 1

(b)
5 and – 25
(c)
5 and 4

(d)
3 and 6
36.
The consecutive odd integers whose sum is 45² - 21² are 

(a) 
43, 45, ……., 75


(b)
43, 45, ……., 79

(c)
43, 45, ……., 85


(d)
43, 45, ……., 89

37.
If three positive real numbers a, b, c are in AP with abc = 4, then minimum value of b is

(a)
4

(b)
3

(c)
2

(d)
½
38.
The numbers of divisors of 1029, 1547 and 122 are in

(a)
AP

(b)
GP

(c)
HP

(d)
none of these
39.
Given two numbers a and b. Let a denote their single AM and S denote the sum of n AM’s between a and b, then (S / A) depends on

(a)
n, a, b

(b)
n, a

(c)
n, b

(d)
n only
40.
If Σ n = 55, then Σ n² is equal to

(a)
385

(b)
506

(c)
1115

(d)
3025
41.
4 points out of 8 points in a plane are collinear. Number of different quadrilateral that can be formed by joining them is


(a)
56

(b)
53

(c)
76

(d)
60

42.
If a, b, c are odd positive integers, then number of integral solutions of a + b + c = 13, is

(a)
14

(b)
21

(c)
28

(d)
56

43.
The remainder obtained, when 1! + 2! + 3! + …… + 175! is divided by 15 is

(a)
5

(b)
0

(c)
3

(d)
8
44.
The total number of ways in which 9 different toys can be distributed among three different children, so that the youngest gets 4, the middle gets 3 and the oldest gets 2, is 

(a)
137

(b)
236

(c)
1240

(d)
1260
45.
Ten different letters of an alphabet are given. Words with five letters (not necessarily meaningful or pronounceable) are formed from these letters. The total number of words which have atleast one letter repeated, is

(a)
21672

(b)
30240

(c)
69760

(d)
99748
46.
How many different nine digit numbers can be formed from the number 22 33 55 888 by rearranging its digits, so that the odd digits occupy even positions ?

(a)
16

(b)
36

(c)
60

(d) 
180 
47.
If a denotes the number of permutations of x + 2 things taken all at a time, b the number of permutations of x things taken 11 at a time and c the number of permutations of x – 11 things taken all at a time such that a = 182 bc, then the value of x is

(a)
15

(b)
12

(c)
10

(d)
18

48.
The letters of the word SURITI are written in all possible orders and these words are written out as in a dictionary. Then the rank of the word SURITI is

(a)
236

(b)
245

(c)
307

(d)
315

49.
If a, b, c, d are odd natural numbers such that a + b + c + d = 20, then the number of values of the ordered quadruplet (a, b, c, d) is

(a)
165

(b)
310

(c)
295

(d)
398

50.
The number of zeros at the end of 100 ! is

(a)
54

(b)
58

(c)
24

(d)
47

51.
The number of ways in which 30 coins of one rupees each be given to six persons, so that none of them receives less than 4 rupees is

(a)
231

(b)
462

(c)
693

(d)
924
52.
Number of positive integral solutions of xyz = 30 is

(a)
9

(b)
27

(c)
81

(d)
243
53.
If m and n are any two odd positive integers with n < m, then the largest positive integer which divides all numbers of the form (m² - n²), is

(a)
4

(b)
6

(c)
8

(d)
9
54.
The equation λx – y = 2, 2x – 3y = - λ, 3x -2y = -1 are consistent for


(a)
λ = - 4

(b)
λ = - 1,4
(c)
λ = - 1

(d)
λ = 1, -4


55.
If all elements of a third order determinant are equal tp 1 or -1, then the determinant itself is

(a)
an odd number



(b)
an even number

(c)
an imaginary number


(d)
a real number
56.
Let A and B be two matrices, then

(a)
AB = BA
(b)
AB ≠ BA
(c)
AB < BA
(d)
AB >BA
57.
Let A and B be two matrices such that A = 0, AB = 0, then equation always implies that


(a)
B = 0

(b)
B ≠ 0

(c)
B = - A
(d)
B = A`

58.
If A is an orthogonal matrix, then


(a)
| A | = 0
(b)
| A | = ± 1
(c)
| A | = ± 2
(d)
none of these


59.
Matrix theory was introduced by

(a)
Cauchy-Riemann


(b)
Caley-Hamilton

(c)
Newton



(d)
Cauchy-Schwar
60.
If A is a skew-symmetric matrix, then trace of A is

(a)
-5

(b)
0

(c)
24

(d)
9
61.
If A is a 3 x 3 matrix and det (3A) = k { det (A)}, then k is equal to

(a)
9

(b)
6

(c)
1

(d)
27
62.
The equations 2x + y = 5, x + 3y = 5, x – 2y = 0 have

(a)
no solution


(b)
one solution


(c)
two solutions


(d)
infinitely many solutions
63.
If A is 3 x 4 matrix B is a matrix such A`B and BA` are both defined, then B is of the type


(a)
3 x 4

(b)
3 x 3

(c)
4 x 4

(d)
4 x 3
64.
For the equations : x + 2y + 3z = 1, 2x + y + 3z = 2,

5x + 5y + 9z = 4


(a)
there is only one solution

(b)
there exists infinitely many solutions

(c)
There is no solution


(d)
none of the above
65.
A rational number which is 50 times its own logarithm to the base 10 is

(a)
1

(b)
10

(c)
100

(d)
1000
66.
Three of the six vertices of a regular hexagon are chosen at random. The probability that the triangle formed by these vertices is equilateral is

(a)
1/2

(b)
1/3

(c)
1/10

(d)
1/20
67.
Two dice are rolled one after another.  The probability that the number on the first is less than or equal to the number on the second is

(a)
_5_

(b)
 _7_

(c)
_5_

(d)
_13_


 12


  12


 18


  18

68.
A dice is thrown (2n + 1) times. The probability that faces with even numbers appear odd number of times is

(a)
2n + 1

(b)
 _n + 1

(c)
__n__

(d)
none of these


2n + 3


2n + 1


2n + 1

69.
A bag contains 5 red, 3 white and 2 black balls. If a ball is picked at random, the probability that it is red, is

(a)
1/5

(b)
1/2

(c)
3/10

(d)
9/10
70.
Three players A,B,C in this order, cut a pack of cards , and the whole pack is reshuffled after each cut. If the winner is one who first draws a diamond, then C’s chance of winning is

(a)
9/28

(b)
9/37

(c)
9/64

(d)
27/64
71.
In a college, 20% students fail in Mathematics, 25% in Physics, and 12% in both subjects. A student of this college is selected at random. The probability that this student who has failed in Mathematics would have failed in Physics too, is

(a)
1/20

(b)
3/25

(c)
12/25

(d)
3/5
72.
If  X and Y are independent binomial variates B (5,1/2) and B (7, 1/2), then P (X + Y = 3) is

(a)
55/1024
(b)
55/4098
(c)
55/2048
(d)
none of these
73.
If A and B are any two events, then the probability that exactly one of them occurs, is


          __        __



           __       __

(a)
P(A ∩ B) + P(A + ∩ B)

(b)
P(AU B) + P(A + U  B)

(c)
P(A) + P(B) - P(A ∩ B)

(d)
P(A) + P(B) + 2P(A ∩ B)
74.
Suppose X is a binomial variate B (5,p) and P (X = 2) = P (X = 3), then p is equal to 

(a)
1/2

(b)
1/3

(c)
1/4

(d)
1/5
75.
Two distinct numbers are selected at random from the first twelve natural numbers. The probability that the sum will be divisible by 3 is

(a)
1/3

(b)
23/66

(c)
1/2

(d)
none of these
76.
A natural number is selected from 1 to 1000 at random, then the probability that a particular non-zero digit appears atmost once is

(a)
3/250

(b)
143/250
(c)
243/250
(d)
7/250
77.
Two numbers b and c are chosen at random (with replacement from the numbers 1, 2, 3, 4, 5, 6, 7, 8 and 9). The probability that x² + bx + c > 0 for all x ε R is

(a)
17/123

(b)
32/81

(c)
82/125

(d)
45/143
78.
The probabilities of different faces of a biased dice to appear are as follows

Face number

1
2
3
4
5
6

Probability

0.1
0.32
0.21
0.15
0.05
0.17


The dice is thrown and it is known that either the face number 1 or 2 will appear. Then, the probability of the face number 1 to appear is

(a)
5/21

(b)
5/13

(c)
7/23

(d)
3/10
79.
Let A ≡ {1, 2, 3, 4}, B  ≡ {a, b, c }, then number of functions from A → B, which are not onto is

(a)
8

(b)
24

(c)
45

(d)
6
80.
If f ( 2x + 3y, 2x – 7y) = 20x, then f (x, y) equals

(a)
7x – 3y
(b)
7x + 3y
(c)
3x – 7y
(d)
3x + 7y
81.
The value of b and c for which the identity f(x + 1) – f  (x) = 8x + 3 is satisfied, where 


f  (x) = bx² + Cx + d are


(a)
b = 2, c = 1



(b)
b = 4, c = -1

(c)
b = -1, c = 4



(d)
b = -1, c = 1
82.
Which one of the following functions are periodic ?

(a)
f (x) = x – [x], where [x] ≤ x

(b)
f (x) = x sin (1/x) for x ≠ 0, f (0) = 0

(c)
f (x) = x cos x

(d)
None of the above
83.
Let f : R → Q be a continuous function such that f (2) = 3, then

(a)
f(x) is always an even function

(b)
f(x) is always an odd function

(c)
nothing can be said about f(x) being even or odd

(d)
f(x) is an increasing function
84.
Let f : R → R, g : R→ R be two given functions such that f is injective and g is surjective, then which of the following is injective 


(a)
gof

(b)
fog

(c)
gog

(d)
fof
85.
If f(x) is a polynomial function of the second degree such that f(-3) = 6, f(0) = 6 and f(2) = 11, then the graph of the function f(x) cuts the ordinate x = 1 at the point


(a)
(1, 8)

(b)
(1, -2)

(c)
1, 4

(d)
none of these

86.
If f (x + y, x – y) = xy, then the arithmetic mean of f(x, y) and f(y, x) is

(a)
x

(b)
y

(c)
0

(d)
none of these

87.
Let f : R → R, g : R→ R be two given functions, then f(x) = 2 min (f(x) – g(x), 0) equals

(a)
f(x) + g(x) - | g(x) – f(x) |

(b)
f(x) + g(x) + | g(x) – f(x) |

(c)
f(x) - g(x) + | g(x) – f(x) |


(d)
f(x) - g(x) - | g(x) – f(x) |

88.
sin ax + cos ax and | sin x | + | cos x | are periodic of same fundamental period, if a equals

(a)
0

(b)
1

(c)
2

(d)
4
89.
The period of the function

F(x) = [sin 3x] + | cos 6x | is ([.] denotes the greatest integer less than or equal to x)


(a)
π

(b)
2 π / 3

(c)
2 π
(d)
none of these
90.
The value of lim [x² + x  + sin x] is (where [.] denotes the greatest integer function)


         x → 0


(a)
does not exist


(b)
is equal to zero

(c)
-1



(d)
none of these

91.
Which of the following is not continuous for all x ?

(a)
| x – 1 | + | x – 2 |

(b)
x² - | x - x³   |

(c)
sin | x | + | sin x |

(d)
_cos x_







| cos x |

92.
If [ x ] denotes the integral part of x and f(x) = [ n + p sin x ], 0 < x < π, n ε I and p is a prime number, then the number of points, where f(x) is not differentiable is

(a)
p – 1

(b)
p

(c)
2p – 1

(d)
2p + 1
93.
Let f  be a function satisfying f  (x + y) = f (x) + f (y) and f (x) = x² g(x) for all x and y, where g(x) is a continuous function, then f ′(x) is equal to

(a)
g′ (x)

(b)
g(0)

(c)
g(0) + g′(x)

(d)
0
94.
let f (x + y) = f (x)  f (y) for all x and y. Suppose that f (3) = 3 and f  ` (0) = 11, then f  ′ (3) is    given by

(a)
22

(b)
44

(c)
28

(d)
none of these

95.
If f (x) is a twice differentiable function, then between two consecutive roots of the equation 


f ` (x) = 0, there exists 


(a)
at least one root of f(x) = 0


(b)
at most one root of f(x) = 0


(c)
exactly one root of f(x) = 0


(d)
at most one root of f `` (x) = 0
96.
Let [.] represents the greatest integer function and f (x) = [tan² x], then


(a)
lim f (x) does not exist



x → 0


(b)
f (x) is continuous at x = 0

(c)
f (x) is non-differentiable at x = 0

(d)
f  ′ (0) = 1

97.
The function f (x) = | 2 sgn 2x | + 2 has

(a)
jump discontinuity

(b)
removal discontinuity


(c)
infinite discontinuity


(d)
no discontinuity at x = 0

98.
Let f (x) = [cos x + sin x ], 0 < x < 2π, where [x] denotes the greatest integer less than or equal to x. The number of points of discontinuity of f (x) is


(a)
6

(b)
5

(c)
4

(d)
3
99.
The function  f (x) = | x² - 3x + 2| + cos | x | is not differentiable at x is equal to

(a)
-1

(b)
0

(c)
1

(d)
2

100.
f  (x) = 1 + x (sin x ) [cos x], 0 < x ≤ π/2

([.] denotes the greatest integer function)

(a)
is continuous in (0, π/2 )

(b)
is strictly decreasing in  (0, π/2 )

(c)
is strictly increasing in (0, π/2 )

(d)
has global maximum value 2

101.
If  y² = ax² + bx + c, then y³. d²y is





         dx²


(a)
a constant



(b)
a function of x only


(c)
a function of y only


(d)
a function of x and y

102.
If  f (x) = | x – 2 | and g(x) = fo f (x), then for x > 20, g′ (x) is equal to

(a)
2

(b)
1

(c)
3

(d)
none of these
103.
If P(x) is a polynomial such that P(x² + 1) = {p(x)}² + 1 and P(0) = 0, then P′ (0) is equal to

(a)
-1

(b)
0

(c)
1

(d)
none of these

104.
The third derivative of a function  f (x) vanishes for all x. If f (0) = 1, f ` (1) = 2 and f  ′ (1) = 
            - 1,  then  f (x) is equal to


(a)
(-3/2) x² + 3x + 9

(b)
(-1/2) x² - 3x + 1


(c)
(-1/2) x² + 3x + 1

(d)
(-3/2) x² - 7x + 2
105.
Let f  be a function such that  f (x + y) =  f (x) +  f (y) for all x and y and  f (x) = (2x² + 3x) g (x) for all x where g (x) is continuous and g (0) = 3. Then  f ′(x) is equal to

(a)
9

(b)
3

(c)
6

(d)
none of these
106.
Tangents are drawn from the origin to the curve y = sin x, then their point of contact lie on the curve

(a)
x² + y² = 1



(b)
x² - y² = 1  



(c)
1   +  1    = 1



(d)
1   -   1    = 1







x²      y² 




y²      x²        
107.
The approximate value of square root of 25.2 is


(a)
5.01

(b)
5.02

(c)
5.03

(d)
5.04
108.
The approximate value of (0.007)⅓ is

(a)
_21_

(b)
_23_

(c)
_29_

(d)
_31_



120


120


120


120
109.
If the tangent at (1, 1) on y² = x (2 –x )² meets the curve again at P, then P is

(a)
(4, 4)

(b)
(-1, 2)

(c)
(9/4, 3/8)
(d)
none of these
110.
A man of height 2m walk directly away from a lamp of height 5m, on a level road at 3m/s. The rate at which the length of his shadow is increasing is


(a)
1m/s

(b)
2m/s

(c)
3m/s

(d)
4m/s

111.
The point of intersection of the tangents drawn to the curve x²y = 1 – y at the points where it is meet by the curve xy = 1 – y, is given by

(a)
(0, -1)

(b)
(1, 1)

(c)
(0, 1)

(d)
none of these
112.
The slope of the normal at the point with abscissa x = - 2 of the graph of the function 


f (x) = |x² - x | is

(a)
-1/6

(b)
-1/3

(c)
1/6

(d)
1/3
113.
If the subnormal at any point on y = a1-n x ⁿ is of constant length, then the value of n is

(A)
-2

(b)
1/2

(c)
1

(d)
2
114.
The value of parameter α so that the line (3 – a) x + ay + (a² - 1) = 0 is normal to the curve xy = 1, may lie in the interval

(a)
(-∞, 0) U (3, ∞)


(b)
(1, 3)

(c)
(-3, 3)




(d)
none of these
115.
Let f and g be non-increasing and non-decreasing functions respectively from [0, ∞] to [0, ∞] and h(x) = f (g(x)), h(0) = 0, then in [0, ∞), h(x) – h(1) is

(a)
< 0

(b)
> 0

(c)
= 0

(d)
increasing
116.
If  f (x) = xα In x and f (0) = 0, then the value of α for which Rolle’s theorem can be applied in [0, 1] is

(a)
-2

(b)
-1

(c)
0

(d)
½
117.
The function  f (x) = In (π + x) is



        In (e + x)

(a)
increasing on [0, ∞]




(b)
decreasing on [0, ∞]

(c)
increasing on [0, π/e) and decreasing on [π/e, ∞)

(d)
decreasing on [0, π/e) and increasing on [π/e, ∞)
118.
The function  f (x) = tan x –x

(a)
always increases

(b)
always decreases

(c)
never decreases

(d)
some times increases and some times decreases
119.
If  f (x) = ax³ - 9x² + 9x + 3 is increasing on R, then

(a)
a < 3

(b)
a > 3

(c)
a ≤ 3

(d)
none of these 
120.
Let  f (x) = x³ + ax² + bx + 5 sin² x be an increasing function in the set of real numbers R. Then, a and b satisfy the condition

(a)
a² - 3b – 15 > 0

(b)
a² - 3b + 15 > 0

(c)
a² - 3b + 15 < 0

(d)
a > 0 and b > 0
121.
The coordinate of the point on y² = 8x, which is closest from x² + (y + 6) ² = 1 is /are

(a)
(2, -4)

(b)
(18, -12)
(c)
(2, 4)

(d)
none of these
122.
Let  f (x) be a differential function for all x, if  f (1) = -2 and  f  ′ (x) ≥ 2 for all x in [1, 6], then minimum value of  f (6) is equal to 

(a)
2

(b)
4

(c)
6

(d)
8
123.
A differentiable function f(x) has a relative minimum at x = 0, then the function


 y = f(x) + ax + b has a relative minimum at x = 0 for

(a)
all a and all b


(b)
all b if a = 0




(c)
all b > 0


(d)
all a > 0
124.
The minimum value of the function defined by  f (x) = maximum {x, x + 1, 2 – x} is


(a)
0

(b)
_1_

(c)
1

(d)
_3_






  2





  2
125.
The maximum area of the rectangle that can be inscribed in a circle of radius r is


(a)
π r²

(b)
r²

(c)
π r²

(d)
2r²









  4

126.
From the graph we can conclude that the

(a)
function has some roots



(b)
function has interval of increase and decrease

(c)
greatest and the least values of the function exist

(d)
function is periodic

127.
Two towns A and B are 60 km apart. A school is to be built to serve 150 students in town A and 50 students in town B. If the total distance to be traveled by all 200 students is to be as small as possible, then the school should be built at

(a)
town B



(b)
45 km from town A 


(c)
town A



(d)
45 km from town B

128.
∫ | In x | dx equals ( 0 < x <1)

(a)
x + x | In x | + c

(b)
x | In x | - x + c

(c)
x +  | In x | + c


(d)
x - | In x | + c
129.
∫ | x | In | x | dx equals (x ≠ 0)


(a)
x² In | x | - x² + c

(b)
1 x | x | In x | + 1 x | x | + c



2
     4


            2
             4

(c)     - x² In | x | - x² + c

(b)
1 x | x|  In | x | - 1 x | x | + c




2
     4



2
        
  4
130.
If a particle is moving with velocity v (t) = cos π t along a straight line such that at t = 0, s = 4 its position function is given by

(a)
1 cos πt + 2


(b)
- 1 sin πt + 4


π



   
   π


(c)
1 cos πt + 4


(d)
 none of these





π
131.
If ∫  f (x) cos x dx = 1 {  f (x)}² + c, then  f (x) is




      2

(a)
x + c

(b)
sin x + c
(c)
cos x + c
(d)
c
132.
The area bounded by the curve f (x) = x + sin x and its inverse between the ordinates 


x = 0 to x = 2π  is


(a)
4 sq unit
(b)
8 sq unit
(c)
4π sq unit
(d)
8π sq unit 
133.
The area bounded by min ( | x |, | y | ) =2 and max ( | x |, | y |) =4 is


(a)
8 sq unit
(b)
16 sq unit
(c)
24 sq unit
(d)
32 sq unit
134.
Area of the region bounded by the curves y | y | ± | x | x | = 1 any y = | x | is


(a)
π  sq unit
(b)
π sq unit
(c)
π  sq unit
(d)
π sq unit



8


4


2



135.
The area of the figure bounded by the curves y = | x – 1 | and y = 3 - | x | is

(a)
2 sq unit
(b)
3 sq unit
(c)
4 sq unit
(d)
1 sq unit
136.
The slope of the tangent to a curve y =  f (x) at (x,  f (x)) is 2x + 1. If the curve passes through the point (1, 2), then the area of the region bounded by the curve, the x-axis and the line x = 1 is

(a)
5 sq unit
(b)
6 sq unit
(c)
1 sq unit
(d) 6 sq unit


6


5


6


137.
The area of the figure bounded by two branches of the curve (y – x)² = x³ and the straight line


 x = 1 is

(a)
1 sq unit
(b)
4 sq unit
(c)
5 sq unit
(d)
3 sq unit


3


5


4
138.
The area bounded by the curves

y = In x, y = In | x |, y = | In | x | and y = | In x | | is

(a)
5 sq unit
(b)
2 sq unit
(c)
4 sq unit
(d)
none of these
139.
The triangle formed by the tangent to the curve  f (x) = x² + bx – b at the point (1, 1) and the coordinate axes, lies in the first quadrant. If its area is 2 sq unit, then the value of ‘b’ is

(a)
-3

(b)
-2

(c)
-1

(d)
0

140.
The area bounded by the curves

| x | + | y | ≥ 1 and x² + y² ≤ 1 is


(a)
2 sq unit
(b)
π sq unit
(c)
(π – 2) sq unit
(d)
(π + 2) sq unit

141.
The degree and order of the differential equation of all parabolas, whose axis is x-axis are respectively

(a)
1, 2

(b)
2, 1

(c)
3, 2

(d)
2, 3
142.
The equation of the curve in which the portion of y –axis cut off between the origin and the tangent varies as the cube of the abscissa of the point of contact is

(a)
y = k x³ + c x



(b)
y = -  k x² + c


        3






2

(c)
y =  - k x³ + c x


(d)
y =  k x³ +  c x²



2




         3
        2

143.
The equation of the curve for which the square of the ordinate is twice the rectangle contained by the abscissa and the intercept of the normal on x – axis and passing through (2, 1) is


(a)
x² + y² - x = 0



(b)
4x² + 2y² - 9y = 0

(c)
2x² + 4y² - 9x = 0


(d)
4x² + 2y² - 9x = 0


144.
Let a and b be respectively the degree and order of the differential equation of the family of circles touching the lines y² - x² = 0 and lying in the first and second quadrant, then

(a)
a = 1, b = 2



(b)
a = 1, b = 1

(c)
a = 2, b = 1



(d)
a = 2, b = 2

145.
Through any point (x, y) of a curve which passes through the origin, lines are drawn parallel to the coordinate axes. The curve, given that it divides the rectangle formed by the two lines and the axes into two areas, one of which is twice the other, represents a family of

(a)
circle

(b)
parabola
(c)
ellipse

(d)
hyperbola
146.
The differential equation of the curve __x__ + __y__ = 1 is given by    






 c – 1
    c + 1  

(a)
(y′ - 1) (y + xy′) = 2y′
(b)
(y′ + 1) (y - xy′) = y′

(c)
(y′ + 1) (y - xy′) = 2y′
(d)
none of these
147.
Solution of differential equation

(2x cos y + y² cos x) dx + (2y sin x - x² sin y) dy = 0 is

(a)
x² cos y + y² sin x = c

(b)
x cos y – y sin x = c

(c)
x² cos² y + y² sin² x = c

(d)
none of these
148.
The differential equation whose solution is (x – h)² + (y – k)² = a² is ( a is constant)

(a)
[ 1 + (y′)²]³ = a³y′′

(b)
[ 1 + (y′)²]³ = a²(y′′)²


(c)
[ 1 + (y′)³ = a²(y′′)²

(d)
none of these
149.
If the area of triangle formed by the formed by the points (2a, b) (a + b, 2b + a) and 

(2b, 2a) be λ  then the area of the triangle whose vertices are (a + b, a – b), 


(3b – a, b + 3a) and  (3a – b, 3b – a) will be

(a)
3 λ

(b)
3 λ

(c)
4 λ

(d) none of these


2

150.
For all real values of a and b lines

(2 a + b) x + (a + 3b) y + (b – 3a) = 0 and


mx + 2y + 6 = 0 are concurrent, then m is equal to

(a)
-2

(b)
-3

(c)
-4

(d)
-5
151.
If the distance of any point (x, y) from the origin is defined as d (x, y) = max { | x |, | y | },

d (x, y) = a, non zero constant, then the locus is


(a)
a circle

(b)
a straight line

(c)
a square
(d)
a triangle
152.
The orthocenter of the triangle formed by the lines x + y = 1, 2x + 3y = 6 and 4x – y + 4 = 0 lies in

(a)
I quadrant



(b)
II quadrant




(c)
III quadrant



(d)
IV quadrant
153.
The coordinates of the middle points of the sides of a triangle are (4, 2), (3, 3) and (2, 2), then the coordinates of its centroid are


(a)
(3, 7/3)

(b)
(3, 3)

(c)
(4, 3)

(d)
none of these
154.
The equation of straight line equally inclined to the axes and equidistant from the point (1, -2) and (3, 4) is

(a)
x + y = 1
(b)
y – x – 1 = 0
(c)
y – x = 2
(d)
y – x + 1 = 0
155.
P (m, n) (where m, n are natural numbers) is any point in the interior of the quadrilateral formed by the pair of lines xy = 0 and the two lines 2x + y -2 = 0 and 4x + 5y = 20. The possible number of positions of the P is

(a)
six

(b)
five

(c)
four

(d)
eleven 
156.
If two vertices of an equilateral triangle have integral coordinates, then the third vertex will have

(a)
integral coordinates



(b)
coordinates which are rational

(c)
at least one coordinate irrational

(d)
coordinates which are irrational
157.
If the point (a, a) fall between the lines | x + y | = 2, then

(a)
| a | = 2

(b)
| a | = 1

(c)
| a | < 1

(d)
| a | <  1











           2

158.
Consider the straight line ax + by = c, where a, b, c ε R+ this line meets the coordinate axes at A and B respectively. If the area of the    OAB, O being origin, does not depend upon a, b and c, then

(a)
a, b, c are in AP

(b)
a, b, c are in GP



(c)
a, b, c are in HP

(d)
none of these
159.
Let B be a line segment of length 4 unit with the point A on the line y = 2x and B on the line    y = x. Then locus of middle point of all such line segment is

(a)
a parabola

(b)
an ellipse
(c)
a hyperbola
(d)
a circle
160.
 In a 
 ABC, side AB has the equation 2x + 3y = 29 and the side AC has the equation                  x + 2y = 16. If the mid point of BC is (5, 6), then the equation of BC is

(a)
2x + y = 16


(b)
x + y = 11



(c)
2x – y = 4


(d)
none of these
161.
The four sides of a quadrilateral are given by the equation xy (x – 2) (y – 3) = 0. The equation of the line parallel to x – 4y = 0 that divides the quadrilateral in two equal areas is

(a)
x – 4y – 5 = 0


(b)
x – 4y + 5 = 0

(c)
x – 4y – 1 = 0


(d)
x – 4y + 1 = 0
162.
If the lines 2(sin a + sin b) x – 2 sin (a – b) y = 3 and 2(cos a + cos b) x + 2 cos (a – b) y = 5 are perpendicular, then sin 2a + sin 2b is equal to

(a)
sin (a – b) – 2sin (a + b)

(b)
sin (2a – 2b) – 2sin (a + b)

(c)
2 sin (a – b) – sin (a + b)

(d)
sin (2a – 2b) – sin (a + b)
163.
If (-6, -4), (3, 5), (-2, 1) are the vertices of a parallelogram, then remaining vertex cannot be

(a)
(0, -1)

(b)
(-1, 0)

(c)
(-11, -8)
(d)
(7, 10)
164.
Two vertices of a triangle are (3, -2) and (-2, 3) and its orthocenter is (-6, 1). Then its third vertex is

(a)
(1, 6)

(b)
(-1, 6)

(c)
(1, -6)

(d)
none of these
165.
One vertex of the equilateral triangle with centroid at the origin and one side as x + y – 2 = 0 is

(a)
(-1, -1)

(b)
(2, 2)

(c)
(-2, -2)

(d)
none of these
166.
The base BC of a triangle ABC is bisected at the point (p, q) and the equations to the sides AB and AC are px + qy = 1 and qx + py = 1. The equation of the median through A is 

(a)
(p – 2q) x + (q – 2p) y + 1 = 0


(b)
(p + q) (x + y) – 2 = 0


(c)
(2pq – 1) (px + qy – 1) = (p² + q² - 1) (qx + py – 1)



(d)
none of the above

167.
The coordinates of the point P on the line 2x + 3y + 1 = 0, such that | PA – PB | is maximum, where A is (2, 0) and B is (0, 2) is

(a)
(5,  -3)

(b)
(7, -5)

(c)
(9, -7)

(d)
(11, -9)
168.
If the angle between the lines represented by 6x² + 5xy – 4y² + 7x + 13y -3 = 0 is tan-1 (m) and a² + b² - ab – a – b + 1 ≤ 0, then 5a + 6b  is equal to

(a)
_1_

(b)
m

(c)
_1_

(d)
2m


  m





 2m

169.
If coordinate axes are the angle bisectors of the pair of lines ax² + 2hxy + by² = 0, then

(a)
a = b

(b)
h = 0

(c)
a² + b = 0
(d)
a + b² = 0
170.
The pair of lines joining the origin to the points of intersection of the curves

ax² + 2hxy + by² + 2gx = 0 and

a′x² + 2h` xy + b′y² + 2g′x = 0


will be at right angles to one another, if


(a)
g(a` + b`) = g`(a + b)


(b)
g(a + b) = g` (a` + b`)

(c)
gg` = (a + b) (a` + b`)


(d)
none of the above
171.
The image of the pair of lines represented by ax² + 2hxy + by² = 0 by the line mirror y = 0 is

(a)
ax² - 2hxy - by² = 0


(b)
bx² - 2hxy + ay² = 0

(c)
bx² + 2hxy + ay² = 0


(d)
ax² - 2hxy + by² = 0
172.
If the angle between the two lines represented by 2x² + 5xy + 3y² + 6x + 7y + 4 = 0

is tan ־¹ (m), then m is equal to

(a)
1/5

(b)
-1

(c)
-2/3

(d)
none of these
173.
If the pair of straight lines ax² + 2hxy + by² = 0 is rotated about the origin through 90º, then their equations in the new position are given by

(a)
ax² - 2hxy + by² = 0


(b)
ax² - 2hxy - by² = 0

(c)
bx² - 2hxy + ay² = 0


(d)
bx² + 2hxy + ay² = 0

174.
The equation of image of pair of lines y = | x – 1 | in y-axis is

(a)
x² + y² + 2x + 1 = 0


(b)
x² - y² + 2x - 1 = 0


(c)
x² - y² + 2x + 1 = 0


(d)
none of theses
175.
Mixed term xy is to be removed from the general equation of second degree 

ax² + 2hxy + by² + 2gx + 2fy + c = 0, one should rotate the axes through an 

angle θ than tan 2 θ equal to

(a)
a – b

(b)
__2h_

(c)
a + b

(d)
__2h__


  2h


a + b


  2h


  a – b
176.
Let AB be a chord of the circle x² + y² = r² subtanding a right angle at the centre, then the locus of the centroid of the triangle PAB as P moves on the circle is


(a)
a parabola


(b)
a circle




(c)
an ellipse


(d)
a pair of straight line 
177.
The Lines 2x – 3y = 5 and 3x – 4y = 7 are the diameters of a circle of area 154 sq unit. The equation of this circle is (π = 22/7)

(a)
x² + y² + 2x – 2y = 62

(b)
x² + y² + 2x – 2y = 47


(c)
x² + y² - 2x + 2y = 47

(d)
x² + y² - 2x + 2y = 62



178.
Two points P and Q are taken on the line joining the points A (0, 0) and B (3a, 0) such that AP = PQ = QB. Circles are drawn on AP, PQ and QB as diameters. The locus of the points, the sum of the squares of the tangents from which to the three circles is equal to b², is


(a)
x² + y² - 3ax + 2a²  - b²  = 0

(b)
3(x² + y²) - 9ax + 8a²  - b²  = 0


(c)
x² + y² - 5ax + 6a²  - b²  = 0

(d)
x² + y² - ax - b²  = 0
179.
The number of rational point (s) (a point (a, b) is rational, if a and b both are rational numbers) on the circumference of a circle having centre (π, e) is

(a)
at most one


(b)
at least two




(c)
exactly two


(d)
infinite

180.
If (2, 5) is an interior point of the circle x² + y² - 8x – 12y + p = 0 and the circle neither cuts nor touches any one of the axes of coordinates, then

(a) 
 P ε (36, 47)



(b)
P ε (16, 47)




(c)
P ε (16, 36)



(d)
none of these
181.
The centers of a set of circles, each of radius 3, lie on the circle x² + y² = 25. The locus of any point in the set is

(a)
4 ≤ x² + y² ≤ 64

(b)
x² + y² ≤ 25

(c)
x² + y² ≥ 25


(d)
3 ≤ x² + y² ≤ 9
182.
A triangle is formed by the lines whose combined equation is given by 


(x + y – 4) (xy – 2x – y + 2) = 0. The equation of its circumcircle is

(a)
x² + y² - 5x – 3y + 8 = 0

(b)
x² + y² - 3x – 5y + 8 = 0

(c)
x² + y² + 2x + 2y - 3 = 0

(d)
none of the above
183.
Let ф(x, y) = 0 be the equation of a circle. If ф (0, λ) = 0 has equal roots λ = 2, 2 and 


ф (λ, 0) = 0 has roots λ = 4,  5, then the centre of the circle is 




     5


(a)
(2, 29/10)
(b)
(29/10, 2)
(c)
(-2, 29/10)
(d)
none of these
184.
S ≡ x² + y² + 2x + 3y + 1 =0 

and S`≡ x² + y² + 4x + 3y + 2 =0

and two circles. The point (-3, -2) lies

(a)
inside S′ only


(b)
inside S only



(c)
inside S and S′


(d)
outside S and S′
185.
A circle of radius 5 unit touches both the axes and lies in the first quadrant. If the circle makes one complete roll on x-axis along the positive direction of x-axis, then its equation in the new position is


(a)
x² + y² + 20πx – 10y + 100π² = 0

(b)
x² + y² + 20πx + 10y + 100π² = 0

(c)
x² + y² - 20πx – 10y + 100π² = 0

(d)
none of the above

186.
A, B, C and D are the points of intersection with the coordinate axes of the lines ax + by = ab and bx + ay = ab, then

(a)
A, B, C, D are concyclic

(b)
A, B, C, D form a parallelogram

(c)
A, B, C, D for a rhombus

(d)
none of the above
187.
A variable chord is drawn through the origin to the circle x² + y² - 2ax =0. The locus of the centre of the circle drawn on this chord as diameter is


(a)
x² + y² + ax = 0

(b)
x² + y² + ay = 0



(c)
x² + y² - ax = 0

(d)
x² + y² - ay = 0
188.
α, β and γ are parametric angles of three points P, Q and R respectively, on the circle 


x² + y² = 1 and A is the point (-1, 0). If the lengths of the chords AP, AQ and AR are in GP, then cos α/2, cos β/2 and cos γ/2 are in

(a)
AP

(b)
GP

(c)
HP

(d)
none of these
189.
The equation of the image of the circle (x – 3)² + (y – 2)² = 1 by the mirror x + y = 19 is


(a)
(x -14)² + (y – 13)² = 1

(b)
(x -15)² + (y – 14)² = 1

(c)
(x -16)² + (y – 15)² = 1

(d)
(x -17)² + (y – 16)² = 1
190.
A lines meets the coordinate axes in A and B. A circle is circumscribed about the triangle OAB. If m and n are the distances of the tangent to the circle at the origin from the points A and B respectively, the diameter of the circle is

(a)
m(m + n)
(b)
(m + n)
(c)
n(m + n)
(d)
1 (m + n)











2

191.
The locus of centre of a circle which touches externally the circle x² + y² - 6x – 6y + 14 = 0 and also touch the y-axis is given by the equation

(a)
x² - 6x – 10y + 14 = 0


(b)
x² - 10x – 6y + 14 = 0

(c)
y² - 6x – 10y + 14 = 0


(d)
y² - 10x – 6y + 14 = 0

192.
The mirror image of the directrix of the parabola y² = 4 (x + 1) in the line mirror x + 2y = 3 is

(a)
x = - 2



(b)
4y – 3x = 16



(c)
x -3y = 0


(d)
x + y = 0
193.
Two perpendicular tangents PA and PB are drawn to y² = 4ax, minimum length of AB is equal to 

(a)
a

(b)
4a

(c)
8a

(d)
2a

194.
If tangents at A and B on the parabola y² = 4ax intersect at point C, then ordinates of A, C and B are

(a)
always in AP


(b)
always in GP




(c)
always in HP


(d)
none of these
195.
Let α be the angle which a tangent to the parabola y² = 4ax makes with its axis, the distance between the tangent and a parallel normal will be 

(a)
a sin² α cos² α 

(b)
a cosec α sec² a

(c)
a tan² α


(d)
a cos² α
196.
The length of the Latus – rectum of the parabola 169 {(x – 1)² + (y – 3)²} = (5x – 12y + 17)² is

(a)
14/13

(b)
12/13

(c)
28/13

(d)
none of these
197.
Two parabolas C and D intersect at two different points, where C is y = x² - 3 and D is y = kx². The intersection at which the x value is positive is designated point A, and x = a at this intersection the tangent line l at A to the curve D intersects curve C at point B, other than A. If x-value of point B is 1, then a is equal to

(a)
1

(b)
2

(c)
3

(d)
4
198.
The diameter of the parabola y² = 6x corresponding to the system of parallel chords


 3x – y + c = 0, is

(a)
y – 1 = 0


(b)
y – 2 = 0

(c)
y + 1 = 0


(d)
y + 2 = 0
199.
If a circle and a parabola intersect in 4 points, then the algebraic sum of the ordinates is

(a)
proportional to arithmetic mean of the radius and latus – rectum

(b)
zero

(c)
equal to the ratio of arithmetic mean and latus-rectum

(d)
none of the above

200.
The length of latus-rectum of the parabola whose parametric equation is x = t² + t + 1,


y = t² - t + 1 where t ε R is equal to

(a)
2

(b)
4

(c)
8
(d)
none of these
201.
Let (α, β) be a point from which two perpendicular tangents can be drawn to the ellipse


4x² + 5y² = 20. If F = 4α + 3β, then

(a)
- 15 ≤ F ≤ 15



(b)
F ≥ 0


[image: image1]

(c)
-  5 ≤ F ≤ 20



(d)
F ≤ - 5
[image: image2]    5    or    F ≥ 5     5

202.
If   x²     +    y²      represents an ellipse with major axis as y-axis and f is a decreasing function, 

   f (4a)
    f (a² - 5)


then


(a)
a ε (- ∞, 1)


(b)
a ε ( 5, ∞)



(c)
a ε (1, 4)


(d)
a ε (- 1, 5)
203.
If the line x + 2y + 4 = 0 cutting the ellipse x² + y² = 1 in points whose eccentric angles are 30º 







          a
²    b²



and 60 º subtends a right angle at the origin then its equation is

(a)
x² + y² = 1 



(b)
x² + y² = 1 



8     4





16    4


(c)
x² + y² = 1 



(d)
none of these



4     16

204.
If cos α = 2, then the range of values of ф for which the point ф on the ellipse x² + 4y² = 4 falls


    3


 inside the circle x² + y² + 4x + 3 = 0 is

(a)
(-α, α)

(b)
(0, α)

(c)
(α, π)

(d)
(π – α, π + α)

205.
An arc of a bridge is semi-elliptical with major axis horizontal. If the length of the base is 9 meter and the highest part of the bridge is 3 meter from the horizontal; the best approximation of the height of the arch 2 meter from the centre of the base is


(a)
11 m

(b)
8 m

(c)
7 m

(d)
2 m


 4


3


2

206.
The area of a triangle inscribed in an ellipse bears a constant ratio to the area of the triangle formed by joining points on the auxiliary circle corresponding to the vertices of the first triangle. This ratio is 

(a)
b/a

(b)
2a/b

(c)
a²/b²

(d)
b²/a²
207.
The set of values of a for which (13x – 1)² + (13y -2)² =  α (5x + 12y – 1)² represents and ellipse, if

(a)
1 < a < 2
(b)
0 < a < 1
(c)
2 < a < 3
(d) 
none of these
208.
If CF is the perpendicular from the centre C of the ellipse x² + y² = 1 on the tangent at any 






         a²
   b²


Point P and G is the point when the normal at P meets the major axis, then CF.PG is equal to


(a)
a²
   
(b)
ab

(c)
b²

(d)
b³
209.
The set of positive value of m for which a line with slope m is a common tangent to ellipse 

x² + y² = 1 and parabola y² = 4ax is given by
            a²     b²


(a)
(2, 0)

(b)
(3, 5)

(c)
(0, 1)

(d)
none of these
210.
If CP and CD are semi-conjugate diameters of the ellipse x² + y² = 1, then CP² + CD² is equals








                    a²     b²


(a)
a + b

(b)
a² + b²

(c)
a² - b²

(d)
a² + b²
[image: image3]
211.
A man running round a race course notes that the sum of the distances of two flag posts from him is always 10m and the distance between the flag posts is 8 m. The area of the path he encloses in square meter is

(a)
15 π

(b)
12 π

(c)
18 π

(d)
8 π
212.
If A and B are two fixed points and P is a variable point such that PA + PB = 4, then locus of P is

(a)
a parabola
(b)
an ellipse
(c)
a hyperbola
(d)
none of these

213.
The area of the parallelogram formed by the tangents at the ends of conjugate diameters of an ellipse is

(a)
constant and is equal to the product of the axis

(b)
cannot be constant

(c)
constant and is equal to the two lines of the product of the axis

(d)
none of the above

214.
The centre of the ellipse (x + y -2)² + (x – y) ²  =1 is 




          9
    16


(a)
(0, 0)

(b)
(1, 1)

(c)
(0, 1)

(d)
(1, 0)

215.
The number of real tangents that can be drawn to the ellipse 3x² + 5y² = 32 passing through 


(3, 5) is

(a)
0

(b)
1

(c)
2

(d)
4

216.
Equation to the ellipse whose centre is (-2, 3) and whose semi-axes are 3 and 2 and major axis is parallel to the x-axis, is given by

(a)
4x² + 9y² + 16x - 54y -61 = 0


(b)
4x² + 9y² - 16x +54y +61 = 0

(c)
4x² + 9y² + 16x +54y +61 = 0


(d)
none of the above

217.
If O is the centre, OA the semi-major axis and S the focus of an ellipse, the eccentric angle of any point P is

[image: image4]

(a)
    POS

(b)
    PSA

(c)

PAS
(d)
none of these
218.
For the ellipse x² + y² = 1, the equation of the diameter conjugate to ax – by = 0 is


            a²     b²


(a)
bx + ay = 0


(b)
bx – ay = 0



(c)
a³y  + b³y = 0


(d)
a³y  - b³y = 0
219.
AB is a diameter of x² + 9y² = 25. The eccentric angle of A is π / 6, then the eccentric angle of B is

(a)
5 π / 6

(b)
-5 π / 6

(c)
-2 π / 3

(d)
none of these

220.
If a rectangular hyperbola (x – 1)(y – 2) = 4 cuts a circle x²
+ y²
+ 2gx + 2fy + c = 0 at points (3, 4), (5, 3), (2, 6) and (-1, 0), then the value of (g + f) is equal to

(a)
-8

(b)
-9

(c)
8

(d)
9
221.
If f(x) = ax³ + bx² +cx + d, (a, b, c, d are rational nos.) and roots of f(x) = 0 are eccentricities of a parabola and a rectangular hyperbola then a + b +c + d equals

(a)
-1

(b)
0

(c)
1

(d)
data inadequate
222.
PQ and RS are two perpendicular chords of the rectangular hyperbola xy =c². If O is the centre of the hyperbola, then the product of the slopes of OP, OQ, OR and OS is equal to 

(a)
-1

(b)
1

(c)
2

(d)
4

223.
The focus of rectangular hyperbola (x – h) (y – k) = p² is


(a)
(h – p, k – p)


(b)
(h – p, k + p)


(c)
(h + p,  k – p)


(d)
none of these
224.
If the sum of the slopes of he normals from a point P on hyperbola xy = c²
 is constant k


(k > 0), then the locus of P is

(a) y² = k²c

(b)
x² = kc²
(c)
y² = ck²
(d)
x² = ck²

225.
If (a- 2) x² + ay² = 4 represents rectangular hyperbola, than a equals

(a)
0

(b)
2

(c)
1

(d)
3

226.
The equations of the asymptotes of the hyperbola 2x² + 5xy + 2y² - 11x -7y -4 = 0 are


(a)
2x² + 5xy + 2y² - 11x -7y - 5 = 0

(b)
2x² + 4xy + 2y² - 7x -11y + 5 = 0


(c)
2x² + 5xy + 2y² - 11x -7y + 5 = 0


(d)
none of the above

227.
The eccentricity of the hyperbola whose asymptotes are 3x + 4y =2 and 4x – 3y + 5 = 0 is

(a)
1

(b)
2

(c)

[image: image5]2

(D)
none of these
228.
An ellipse has eccentricity ½ and one focus at the point P(1/2, 1). Its one directrix is the common tangent nearer to the point P, to the circle x² + y² = 1 and the hyperbola x² - y² = 1. The equation of the ellipse in standard form is

(a)
9x² + 12y² = 108


(b)
9(x -1/3)² + 12(y – 1)² = 1

(c)
9(x -1/3)² + 4(y – 1)² = 36

(d)
none of the above

229.
The equation of the line passing through the centre of a rectangular hyperbola is x – y – 1 = 0, if one of its asymptote is 3x – 4y – 6 = 0, the equation of the other asymptote is

(a)
4x – 3y + 8 = 0

(b)
4x + 3y + 17 = 0

(c)
3x – 2y + 15 = 0

(d)
none of these
230.
If H(x, y) = 0 represent the equation of a hyperbola and A (x, y) = 0, C (x, y) = 0 the equations of its asymptotes and the conjugate hyperbola respectively, then for any point (α, β) in the plane; H (α, β), A (α, β) and C(α, β) are in

(a)
AP

(b)
GP

(c)
HP

(d)
none of these

231.
The eccentricity of the conic

4(2y – x -3)² - 9 (2x + y – 1)² = 80 is

(a)
2

(b)
1/2

(c)

[image: image6]13/3

(d)
2.5
232.
The locus of the middle points of chords of hyperbola 3x² - 2y² + 4x – 6y = 0 parallel to 


y =  2x is

(a)
3x – 4y = 4


(b)
3y – 4x + 4 = 0

(c)
4x – 4y = 3


(d)
3x – 4y = 2
233.
A rectangular hyperbola whose centre is C is cut by any circle of radius r in four points P, Q, R and S. Then CP² + CQ² + CR² + CS² is equal to

(a)
r²

(b)
2r²

(c)
3r²

(d)
4r²
234.
If a triangle is inscribed in a rectangular hyperbola, its orthocenter lies

(a)
inside the curve

(b)
outside the curve

(c)
on the curve


(d)
none of these

235.
Equation of the hyperbola passing through the point (1, -1) and having asymptotes


 x + 2y + 3 = 0 and 3x + 4y + 5 = 0 is

(a)
3x² - 10xy + 8y² - 14x + 22y + 7 = 0

(b)
3x² +10xy + 8y² - 14x + 22y + 7 = 0


(c)
3x² - 10xy - 8y² - 14x + 22y + 7 = 0


(d)
3x² + 10xy + 8y² +14x + 22y + 7 = 0
236.
If x = 9 is the chord of contact of the hyperbola x² - y² = 9, then the equation of the corresponding pair of tangent is

(a)
9x² - 8y² + 18x – 9 = 0

(b)
9x² - 8y² - 18x + 9 = 0

(c)
9x² - 8y² - 18x – 9 = 0


(d)
9x² - 8y² + 18x +9 = 0
237.
The asymptotes of the hyperbola


xy = hx + ky are


(a)
x = k, y = h


(b)
x = h, y = k


(c)
x = h, y = h


(d)
x = k, y = k

238.
The equation of a hyperbola, conjugate to the hyperbola

x² + 3xy + 2y²+ 2x + 3y  = 0 is

(a)
x² + 3xy + 2y²+ 2x + 3y + 1 = 0


(b)
x² + 3xy + 2y²+ 2x + 3y + 2 = 0



(c)
x² + 3xy + 2y²+ 2x + 3y + 3 = 0


(d)
x² + 3xy + 2y²+ 2x + 3y + 4 = 0
239.
A normal to the hyperbola x² - y² = 1 meets the transverse and conjugate axes in M and N and 
           



       a²     b²


the lines MP and NP are drawn at right angles to the axes. The locus of P is


(a)
the parabola y² = 4a (x + b)

(b)
the circle x² + y² = ab

(c)
the ellipse b²x² + a²y² = a² + b²


(d)
the hyperbola b²x² - a²y² = (a² + b²)2
240.
The direction cosines of a line satisfy the relations λ ( l + m) = n and mn + nl  + lm = 0. The value of λ, for which the two lines are perpendicular to each other, is

(a)
1

(b)
2

(c)
1/2

(d)
none of these
241.
The equation of motion of a point in space is x = 2t, y = -4t, z = 4t, where it measured in hour and the coordinates of moving point in kilometers. The distance of the point from the starting point O (0, 0, 0) in 10 hours is


(a) 20 km

(b)
40 km

(c)
60 km

(d)
55 km

242.
The four lines drawn from the vertices of any tetrahedron to the centroid of the opposite faces meet in a point whose distance from each vertex is k times the distance from each vertex to the opposite face, where k is

(a)
1/3

(b)
1/2

(c)
3/4

(d)
5/4

243.
Which of the statement is true ? The coordinate planes divide the line joining the points 


(4, 7, -2) and (-5, 8,3)

(a)
all externally


(b)
two externally and one internally


(c)
two internally and one externally

(d)
none of the above

244.
The equation of the plane passing through the points (3, 2, -1) (3, 4, 2) and (7, 0, 6) is 


5x + 3y – 2z = λ where λ is

(a)
23

(b)
21

(c)
19

(d)
27
245.
The plane passing through the point (5, 1, 2) perpendicular to the line 2(x – 2) = y – 4= z – 5 will meet the line in the point

(a)
(1, 2, 3)
(b)
(2, 3, 1)
(c)
(1, 3, 2)
(d)
(3, 2, 1)
246.
The acute angle between two lines whose direction cosines are given by the relation between    l  + m + n = 0  and  l² + m² + n² = 0 is

(a)
π / 2

(b)
π / 3

(c)
π / 4

(d)
none of these
247.
The equation of the plane which passes through the x – axis and perpendicular to the line        (x – 1) = (y + 2) = (z – 3) is

 cos ө       sin ө           0

(a)
x tan ө + y sec ө = 0


(b)
x sec ө + y tan ө = 0

(c)
x cos ө + y sin ө = 0


(d)
x sin ө - y cos ө = 0
248.
If from the point P (a, b, c) perpendiculars PL, PM  be drawn to YOZ and ZOX planes, then the equation of the plane OLM is

(a)
x  +  y  + z   = 0


(b)
x  -  y  + z   = 0


a       b     c                                 

a       b     c


(c)
x  +  y  - z   = 0


(d)
x  -  y  - z   = 0


a       b     c                                            
a       b     c

249.
The projections of a line on the axes are 9, 12 and 8. The length of the line is

(a)
7

(b)
17

(c)
21

(d)
25

250.
If P, Q, R, S are the points (4, 5, 3) (6, 3, 4), ( 2, 4, -1), (0, 5, 1), the length of projection RS on PQ is

(a)
4/3

(b)
2/3

(c)
4

(d)
6
251.
The projection of the line x + 1 = y = z – 1 on the plane x – 2y + z = 6 is the line of intersection 




       -1        2        3


of this plane with the plane

(a)
2x + y + 2 = 0


(b)
3x + y – z = 22

(c)
2x – 3y + 8z = 3

(d)
none of these
252.
The equation to the plane through the points (2, -1,0), (3, -4, 5) parallel to a line with direction cosines proportional to 2, 3, 4 is 9x – 2y – 3z = k, where k is

(a)
20

(b)
-20

(c)
10

(d)
-10

253.
If x = sin ө | sin  ө |, y = cos ө | cos ө|, where 99π ≤ ө ≤ 50 π, then







 2


(a)
x – y = 1
(b)
x + y = - 1
(c)
x + y = 1
(d)
y – x = 1
254.
In an acute angled 
[image: image7] ABC the least value of sec A + sec B + sec C is

(a)
6

(b)
8

(c)
3

(d)
none of these
255.
If in a 

ABC, tan A + tan B + tan C > 0, then



(a)

is always obtuse angled triangle.

(b)

is always obtuse equilateral triangle.

(c)

is always obtuse acute angled triangle.


(d)
nothing can be said about the type of triangle.

256.
If tan α, tan β, tan γ are the roots of the equation x³ - px² - r = 0, then the value of


(1 + tan² α) (1 + tan² β) (1 + tan² γ) is equal to

(a)
(p – r)²
  


(b)
1 + (p – r)²
  



(c)
1 - (p – r)²
  

(d)
none of these
257.
If x = r sin ө cos ө, y = r sin  ө sin ф and z = r cos ө, then the value of x² + y² + z² is independent of

(a)
ө, ф

(b)
r, ө

(c)
r, ф

(d)
r
258.
If a sec α   - c tan α = d and b sec α + d tan α = c then

(a)
a² + c² = b² + d²


(b)
a² + d² = b² + c²

(c)
a² + b² = c² + d²


(d)
ab = cd

259.
If A + C = B,  then tan A tan B tan C is equal to 

(a)
tan A + tan B + tan C


(b)
tan B – tan C – tan A

(c)
tan A + tan C – tan B


(d)
- (tan A tan B + tan C)
260.
If x = y cos 2π = z cos 4π, then xy + yz + zx is equal to


       3                3


(a)
-1

(b)
0

(c)
1

(d)
2
261.
If A + B + C = 3π, then cos 2A + cos 2B + cos 2C is equal to


            2


(a)
1 – 4  cos A cos B cos C

(b)
4 sin A sin B sin C


(c)
1 + 2 cos A cos B cos C

(d)
1 – 4 sin A sin B sin C
262.
If cos α + cos β = sin α + sin β, then cos 2α + cos 2β is equal to

(a)
- 2 sin (α + β)


(b)
- 2 cos (α + β)

(c)
2 sin (α + β)


(d)
2 cos (α + β)

263.
The values of θ (0 < θ < 360º ) satisfying cosec θ + 2 = 0 are 

(a)
210º, 300º


(b)
240º, 300º


(c)
210º, 240º


(d)
210º, 330º
264.
Which of the following is correct ?

(a)
sin 1º > sin 1


(b)
sin 1º < sin 1

(c)
sin 1º = sin 1


(d)
sin 1º =  π  sin 1









180
265.
If 4n α  = π, then the numerical value of tan α tan 2α tan 3α  .. tan (2n – 1) α  is equal to


(a)
-1

(b)
0

(c)
1

(d)
2
266.
The ratio of the greatest value of 2 – cos x + sin² x to its least value is

(a)
 1/4

(b)
9/4

(c)
13/4

(d)
none of these
267.
If in a triangle ABC,

cos 3A + cos 3B + cos 3C = 1, then one angle must be exactly equal to


(a)
π

(b)
2 π

(c)
π

(d)
4 π


3


 3





 3

268.
If sin (θ + α) = a and sin (θ + β) = b then cos 2(α – β) -4ab cos (α – β) is equal to

(a)
1 - a² - b²


(b)
1 – 2a² - 2b²


(c)
2 + a² - b²


(d)
2 - a² - b²

269.
Which of the following statements are possible, a, b, m and n being non-zero real numbers ?

(a)
4sin² θ = 5



(b)
(a² + b²) cos θ = 2ab

(c)
(m² + n²) cosec θ = m² - n²

(d)
sin θ = 2.375
270.
Minimum value of 4x² - 4x | sin θ | - cos² is equal to

(a)
-2

(b)
-1

(c)
-1/2

(d)
0

271.
If m and n ( > m ) are positive integers, the number of solutions of the equation 


n | sin x | = m | cos x |  in [0, 2π] is

(a)
m

(b)
n

(c)
mn

(d)
none of these

272.
The equation sin (cos x) = cos (sin x) has

(a)
only one real solution

(b)
infinitely many solution


(c)
no real solution

(d)
none of the above

273.
If sin x + cos x + tan x+ cot x + sec x + cosec x = 7 and sin 2x = a - b
[image: image8]c,     then a – b + 2c is

(a)
0

(b)
14

(c)
28

(d)
42
274.
Set a, b ε [ - π, π ]be such that cos (a – b) = 1 and cos (a + b) = 1. The number of pairs of a, b satisfying the above system of equation is


     e

(a)
0

(b)
1

(c)
2

(d)
4
275.
The number of solutions of the equation tan x + sec x = 2 cos x lying in the interval [ 0, 2π] is

(a)
0

(b)
1

(c)
2

(d)
3
276.
cos 2x + a sin x = 2a – 7 possesses a solution for


(a)
all a 

(b)
a > 6

(c)
a < 2

(d)
a ε [2, 6]

277.
The most general values of x for which sin x + cos x = min { 1, a² - 4a + 6 } are given by








     a ε R

(a)
2nπ, n ε N


(b)
2nπ + π, n ε N







          2


(c)
nπ + (-1)ⁿ π - π, n ε N

(d)
none of these



                4    4

278.
If x ε [0, 2π], y ε [0, 2π] and sin x + sin y = 2, then the value of x + y is

(a)
π

(b)
π

(c)
3π

(d)
none of these






2

279.
Number of real roots of the equation sec θ + cosec θ = 
[image: image9] 15 lying between 0 and 2π is

(a)
8

(b)
4

(c)
2

(d)
0
280.
Solutions of the equation | cos x | = 2 [x] are (where [.] denotes the greatest integer function)

(a)
nil

(b)
x = ± 1

(c)
x = π

(d) none of these







      3
281.
The number of all possible triplets (x, y, z) such that (x + y) + (y + 2z) cos 2θ + (z – x) sin² θ = 0 for all θ is

(a)
0

(b)
1

(c)
3

(d)
infinite
282.
The number of solutions of 

tan (5π cos a) = cot (5π sin α) for α in (0, 2π) is

(a)
7

(b)
14

(c)
21

(d)
28
283.
The number of solution (s) of the equation sin³ x cos x + sin² x cos² x + sin x cos³ x = 1 in the interval [0, 2π] is / are

(a)
no

(b)
one

(c)
two

(d)
three
284.
If [y] = [sin x] and y = cos x are two given equations, then the number of solutions is

( [ . ] denotes the greatest integer function )


(a)
2

(b)
3

(c)
4
(d)
infinitely many solution
285.
Number of the solutions of the equations y = 1 [ sin x + [ sin x + [ sin x ]]] and [ y + [y]] = 2
                                                                                    3


 cos x, where [ . ] denotes the greatest integer function is



(a)
0

(b)
1

(c)
2

(d)
infinite

286.
The greatest of tan 1, tan־¹ 1, sin ־¹  1, sin 1, cos 1, is

(a)
sin  1

(b)
tan  1

(c)
tan־¹ 1

(d)
none of these

287.
If [ sin־¹ cos־¹ sin־¹ tan־¹  x] = 1, where [ . ] denotes the greatest integer function, then x belongs to the interval

(a)
[tan sin cos 1, tan sin cos sin 1]


(b)
( tan sin cos 1, tan sin cos sin 1)

(c)
[-1, 1]


(d)
[ sin cos tan 1, sin cos sin tan 1]

288.
 If [ cot ־¹ x] + [ cos ־¹ x] = 0, where x is a non-negative real number and [.] denotes the greatest integer function, then complete set of values of x is


(a)
(cos 1, 1]


(b)
(cot 1, 1)


(c)
( cos 1, cot 1)


(d)
none of these
289.
If sin ־¹ x + sin ־¹ y = 2π, then cos ־¹ x  + cos ־¹ y is equal to



           3


(a)
2π

(b)
π

(c)
π

(d)
π



 3


3


6
290.
If x + 1 = 2, the principal value of sin ־¹ x is

          x

(a)
π

(b)
π

(c)
π

(d)
3π



4


2





 2

291.
If cos ־¹ x + cos ־¹ y + cos ־¹ z = 3π, then xy + yz + zx is equal to


(a)
-3

(b)
0

(c)
3

(d)
-1

292.
The value of 


tan ־¹ (1) + cos ־¹ ( - 1) + sin ־¹( - 1) is equal to




         2

      2


(a)
π

(b)
5π

(c)
3π

(d)
 13π



4


12


4


 12

293.
The sum of infinite series

cot ־¹ 2 + cot ־¹ 8 + cot ־¹ 18 + cot ־¹ 32 + … is equal to

(a)
π

(b)
π

(c)
π

(d)
none of these




2


4

294.
sin {cot ־¹ (tan cos ־¹ x)} is equal to

[image: image10]

(a)
x

(b)
 (1 – x)²
(c)
1

(d)
none of these








x
295.
The value of tan² (sec ־¹ 2) + cot² (cosec ־¹ 3) is

(a)
13

(b)
15

(c)
11

(d)
none of these
296.
The number of real solutions of (x, y), where | y | = sin x, y = cos ־¹ (cos x), -2π ≤ x ≤ 2π, is

(a)
2

(b)
1

(c)
3

(d)
4

297.
The value of cos ־¹ (cos 12) – sin ־¹ (sin 12) is

(a)
0

(b)
π

(c)
8π – 24
(d)
none of these
298.
The value of sin ־¹ (sin 10) is

(a)
10

(b)
10 - 3π

(c)
3π - 10

(d)
none of these

299.
If (tan ־¹ x)² + (cot ־¹x)² = 5π², then x equals 




       8


(a)
0

(b)
-1

(c)
-2

(d)
-3

300.
The solution of the inequality (cot ־¹ x)² - 5  cot ־¹ x + 6 > 0 is


(a)
(cot 3, cot 2)


(b)
( - ∞, cot 3) U (cot 2, ∞)


(c)
(cot 2, ∞)


(d)
none of the above
301.
In a 
[image: image11]ABC bisector of angle C meets the side AB at D and circumcircle at E. The maximum value of CD DE is equal to


(a)
a²

(b)
b²

(c)
c²

(d)
(a + b) ²


4


4


4


     4

302.
The cosine of the obtuse angle formed by medians drawn from the vertices of the acute angles of an isosceles right angled triangle is

(a)
-1

(b)
-2

(c)
-3

(d)
-4


 5


 5


 5


 5

303.
In a triangle ABC, if cot A = (x³ + x² + x)½, cot B = ( x + x-1 + 1)½ and 


cot C = (x-3 + x-2 + x-1)-½ , then the triangle is

(a)
equilateral
(b)
isosceles
(c)
right angled
(d)
obtuse angled

304.
Let a, b, c be the sides of a triangle. No two of them are equal and λ ε R. If the roots of the equation

x² + 2(a + b + c) x + 3λ (ab + bc + ca) = 0


are real and distinct, then


(a)
λ < 4

(b)
λ > 5

(c)
λ ε 
[image: image12]1, 
[image: image13]5
(d)
λ ε 
[image: image14]4, 5



                  3                                  3
         3   3

         3  3


305.
In a triangle ABC, 2a² + 4b² + c² = 4ab + 2ac, then the numerical value of cos B is equal to

(a)
0

(b)
3

(c)
5

(d)
7





8


8


8

306.
If G is the centroid of a 
[image: image15]ABC, then GA²  + GB²  + GC²  is equal to


(a)
(a²  + b²  + c²)



(b)
1  (a²  + b²  + c²)








3

(c)
1(a²  + b²  + c²)


(d)
1 (a  + b + c)²


2





3
307.
In an isosceles triangle ABC, AB = AC, If vertical angle A is 20º, then a³ + b³ is equal to


(a)
3a²b

(b)
3b²c

(c)
3c²a

(d)
abc
308.
Which of the following pieces of data does not uniquely determine acute angled 
[image: image16] ABC 


(R = circum radius)

(a)
a, sin A, sin B



(b)
a, b, c




(c)
a, sin B, R



(d)
a, sin A, R
309.
A quadrilateral ABCD in which AB = a, BC = b, CD = c and DA = d is such that one circle can be inscribed in it and another circle circumscribed about it, then cos A is equal to

(a)
ad + bc

(b)
ad – bc

(c)
ac + bd

(d)
ac - bd


ad – dc


ad + bc


ac -  bd


ac + bd
310.
If A, B, C, D are the angles of quadrilateral, then Σ tan A is equal to







       Σ cot A


(a)
Π tan A
(b)
Π cot A
(c)
Σ tan² A
(d)
Σ cot² A
311.
In a triangle ABC, (a + b + c) (b + c – a) = kbc if

(a)
k < 0

(b)
k > 6

(c)
0 < K < 4
(d)
k > 4

312.
 a³ cos ( B – C) + b³ cos (C – A) + c³ (A – B) is equal to

(a)
3abc



(b)
3(a + b + c)




(c)
abc(a + b + c)


(d)
0

313.
If in a 
[image: image17] ABC, cos A + 2 cos B + cos C = 2, then a, b, c are in


(a)
AP

(b)
GP

(c)
HP

(d)
none of these

314.
If D is the mid point of side BC of a triangle ABC and A D is perpendicular to AC, then

(a) 3a² = b² - 3c²
(b)
3b² = a² - c²
(c)
b² = a² - c²
(d)
a² + b² = 5c²
315.
If a, b, c, d be the sides of a quadrilateral and g(x) = f [f{f(x)}], where f(x) = __1__, then 


___d²___    is equal to 






    1 –x`


a² + b² + c²

(a)
> g(3)

(b)
< g(3)

(c)
> g(2)

(d)
< g(4)

316.
With usual notations, if in a triangle ABC, b + c = c + a = a + b, then cos A : cos B : cos C is equal to



         11        12        13

(a)
7: 19: 25
(b)
19: 7: 25
(c)
12: 14: 20
(d) 19: 25: 20
317.
If twice the square of the diameter of a circle is equal to half the sum of the squares of the sides of inscribed triangle ABC, then sin² A + sin² B + sin² C is equal to

(a)
1

(b)
2

(c)
4

(d)
8

318.
If in a triangle, R and r are the circumradius and inradius respectively, then the Harmonic mean of the exradii of the triangle is 

(a)
3r

(b)
2R

(c)
R + r

(d)
none of these
319.
In a 
[image: image18] ABC, the tangent of half the difference of two angles is one third the tangent of half the sum of the two angles. The ratio of the sides opposite the angles are


[image: image19]

(a)
2 : 3

(b)
1 : 3

(c)
2 : 1

(d)
3 : 4

320.
If p is the product of the sines of angles of a triangle and q the product of their cosines, the tangents of the angle are roots of the equation


(a)
qx³ - px² + (1 + q) x – p = 0

(b)
px³ - qx² + (1 + q) x – q = 0


(c)
(1 + q)x³ - px² + qx - q = 0

(d)
none of the above

321.
In a triangle, the line joining the circumcentre to the incentre is parallel to BC, then cos B +  cos C is equal to


(a)
3/2

(b)
1

(c)
3/4

(d)
1/2

322.
In a triangle ABC; AD, BE and CF are the altitudes and R is the circum radius, then the radius of the circle DEF is

(a)
2R

(b)
R

(c)
R

(d)
none of these









2

323.
In a triangle ABC right angled at B, the inradius is


(a)
AB + BC – AC

(b)
AB + AC – BC


(c)
AB + BC – AC

(d)
none of these



          2
324.
If the sines of the angles of a triangle are in the ratios 3: 5: 7 their cotangent are in the ratio


(a)
2: 3: 7

(b)
33:  65: -15
(c)
65:  33: -15
(d)
none of these


325.
If there are only two linear functions f and g which map [1,2] on [4,6] and in a     ABC,
c = f(1) + g(1) and a is the maximum value of r², where r is the distance of a variable point on the curve x² + y² - xy = 10 from the origin, then sin A : sin C is

(a)
1 : 2

(b)
2 : 1

(c)
1 : 1

(d)
none of these

                 →               →                →   →
326.
If | a | =2 and | b | = 3 and a.  b = 0, then
             →    →   →  →  →               


(a x (a x (a x (a x b))) is equal to



   →


    →  


   →


    →

(a)
48b

(b)
-48b

(c)
48a

(d)
-48a

     → → →



        →     →    →
327.
Let a,  b,  c be three unit vectors such that 3a + 4b + 5c = 0. Then which of the following statements is true ? 

           →
          →


(a)
a is parallel to b



→

          →

(b)
a  is perpendicular to b



→

          


    →

(c)
a  is neither parallel no perpendicular to b


(d)
none of the above



       →       ^
  ^   →
          ^
      →
      ^              ^
         →   →  →  →
328.
Given three vectors a = 6 i – 3 j, b = 2j – 6 j and c = - 2 i + 2 1 j such that α = a + b + c.    Then the resolution of the vector α into components with respect to a and b is given by


   →    →

                             →     →



(a)
3 a –  2 b 


(b)
   2 a –  3 b 


   →     →

(c)
  3b –  2a


(d)
none of these
               → → →                                  →             →           →
329.
If a, b, c are unit vectors then | a – b|² + | b –c |² + |c – a|² does not exceed


(a)
4

(b)
9

(c)
8

(d)
6
              →  →   →     →  →  →        
330.
If a x b = c and b x c = a, then


  →        →      →


→            →

(a)
| a | = 1, | b | = | c |

(b)
| c | = 1, | a | = 1


 →         →         →


 →         →      →

(c)
| b | = 2, | b | = 2 | a |

(d)
| b | = 1, | c | = | a |


   →  →  →       →
→  →  →    →     → → →


      →                         →
331.
If  α + β + γ = α δ and β + γ + δ = b α and α,  β, γ are non-coplanar and α is not parallel to δ, then 

→  →  →  →

α + β + γ + δ equals


   →


  →





          →


(a)
α α 

(b)
b δ

(c)
0

(d)
(a + b) γ 

                                                                     →  →              →               →              →               →    →
332.
A parallelogram is constructed on 3 a + b and a – 4b, where | a | = 6 and | b | = 8 and a and b are anti – parallel, then the length of the longer diagonal is

(a)
40

(b)
64

(c)
32

(d)
48

   →  →  →
  →          →           →



        →     →
333.
if a + b + c = 0, | a | = 3, | b | = 5, | c | = 7, then the angle between a and b is 

(a)
π / 6

(b)
π / 3

(c)
2π / 3

(d)
5π / 3







      ^         ^          ^       ^         ^       ^
334.
The value of c so that for all real x, the vectors cxi – 6j + 3k, xi + 2j + 2cxk make an obtuse angle are

(a)
c < 0



(b)
0 < c < 4 /3



(c)
-4 / 3 < c < 0


(d)
c > 0


      →
  →


                                                                → →


335.
Let a and b be two unit vectors and α be the angle between them, then a + b is a unit vector if

(a)
α = π / 4
(b)
α = π / 3
(c)
α = 2π / 3
(d)
α = π / 2
              →                            →    ^         →    ^           →    ^         
336.
If a any vector, then | a x i |² + | a x j |² + | a x k |² is equal to

                         →                                   →                                →


(a)
(a)² 

(b)
2 (a) ²

(c)
3 (a) ²

(d)
0

   → → →      →  →  →


                            → →  →  →  →  →
337.
If a,   b,  c and p,   q,   r are reciprocal system of vectors, then a x p + b x q + c x r equals



  → → →                   →  →  →                    →                     →  →  →


(a)
[ a,  b,  c ]
(b)
p +  q +  r
(c)
0
(d)
a +  b +  c

      →                  ^                     ^         →                      ^                         ^                                              
338.
Let a (x) = (sin x) i + ( cos x)j and b (x) = (cos 2x)i + (sin 2x)j be two variable vectors (x ε R), 


        →          →


then a (x) and b (x) are

(a)
collinear for unique value of x,


(b)
perpendicular for infinitely many values of x


(c)
zero vectors for unique values of x


(d)
none of the above


    →     → 









           →  
339.
If a and b are two vectors of magnitude 2 inclined at an angle 60º, then the angle between a 

      →  →  

and a + b is

(a)
30º

(b)
60º

(c)
45º

(d)
none of these









        →  
340.
The number of vectors of unit length perpendicular to the vectors a = (1, 1, 0) and 

→  

b = (0, 1, 1) is

(a)
1

(b)
2

(c)
3

(d)
infinite

    →      →  →         → →         →  →       →→→
341.
If d = λ (a x b) + μ (b x c) + ν ( c x a) and [a b c ] = 1, then λ + μ + ν is equal to







           8



→  →  →  →                                       →  →  → →

(a)
d. ( a + b + c)


(b)
2d. (a + b + c)


→  →  →   →                                       →  →  →  →


(c)
4d. (a + b + c)


(d)
8d. (a + b + c)

    →       →
342.
Let a and b are two vectors making angles θ with each other, then unit vectors along bisector 


    →    →


of a and b is 


     ^     ^                                             ^      ^                                           ^       ^                                            ^      ^

(a)
± a + b

(b)
± a + b

(c)
± a + b

(d)
± a + b











 ^     ^


     2


  2 cos θ

2 cos θ / 2

| a + b |




  →

343.
A vector a has components 2p and 1 with respect to a rectangular Cartesian system. This system is rotated through a certain angle about the origin in the clockwise sense. If with, 




            →


respect to new system, a has components p + 1 and 1, then

(a)
p = 0



(b)
p = 1 or p = - 1








          3




(c)
p = -1 or p = 1

(d)
p = 1 or p = - 1




         3


      ^  →   ^                          ^    →   ^                ^     →   ^

344.
If i x ( a x i) +
j x (a x j) + k x (a x k) 






  →  ^      ^  →       ^    ^        ^     → ^   ^





=- ….. {(a . i) i + (a. j) j + (a . k) k }


(a)
-1

(b)
0

(c)
2

(d)
none of these

        →    → →        →    →       →     →
345.
Let OA = a, OB = 10a + 2b and OC = b where A and C are non-collinear points. Let p denote the area of the quadrilateral OABC, and let q denote the area of the parallelogram with OA and OC as adjacent sides. If p = kq, then k is equal to


(a)
2

(b)
4

(c)
6

(d)
none of these

346.
If I be the incentre of the triangle ABC and a, b, c be the lengths of the sides then the force a 

  →       →        →


IA + b IB + c IC is equal to

(a)
-1

(b)
2

(c)
0

(d)
none of these

                                            → → →     →

347.
The position vectors a, b, c and d of four points A, B, C and D on a plane are such that 

 →  →   →  →     →  →   →  →

(a – d). (b – c) = (b – d). (c – a) = 0, then the point D is

(a)
centroid of 
[image: image20]ABC


(b)
orthocenter of 
[image: image21]ABC


(c)
circumcentre of 
[image: image22] ABC

(d)
none of these




         →   →                                                                                   →

348.
Let the unit vectors a and b be  perpendicular to each other and the unit vectors c be inclined at 



     →      →    →    →    →      → →


an angle θ  to both a and b. If c = xa + yb + z(axb), then


(a)
x = cos θ, y = sin θ , z = cos 2θ 
(b)
x = sin θ, y = cos θ , z = - cos 2θ 


(c)
x = y = cos θ , z² = cos 2θ 

(d)
x = y = cos θ , z = - cos 2θ 


          →   →        ^         ^
  ^
→ ^

   →   →            →
349.
If the vectors c,  a = xi + yj + zk and b=j are such that a, c and b from a right handed system, 

       →


then c is



  ^        ^
                                   →                                                     ^
                                         ^     ^


(a)
zi – xk

(b)
o

(c)
yj

(d)
-zi+ xk
350.
The value of λ so that the points P, Q, R, S on the sides OA, OB, OC and AB of a regular tetrahedron are coplanar. When OP = 1, OQ = 1, OR = 1 and OS = λ  is equal to






    OA
 3  OB     2  OC    3
  AB


(a)
λ = 1

(b)
λ = - 1

(c)
λ = 0

(d)
for no value of λ 



      2
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	287
	A

	208
	c
	228
	b
	248
	c
	268
	b
	288
	B

	209
	c
	229
	b
	249
	B
	269
	b
	289
	B

	210
	b
	230
	a
	250
	a
	270
	b
	290
	B

	211
	a
	231
	c
	251
	a
	271
	d
	291
	C

	212
	b
	232
	a
	252
	a
	272
	c
	292
	C

	213
	a
	233
	d
	253
	d
	273
	c
	293
	C

	214
	b
	234
	c
	254
	a
	274
	d
	294
	A

	215
	c
	235
	d
	255
	c
	275
	c
	295
	C

	216
	c
	236
	b
	256
	b
	276
	d
	296
	c

	217
	d
	237
	a
	257
	a
	277
	c
	297
	c

	218
	c
	238
	b
	258
	c
	278
	a
	298
	c

	219
	b
	239
	d
	259
	b
	279
	b
	299
	b

	220
	a
	240
	b
	260
	b
	280
	a
	300
	b
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	301
	c
	311
	c
	321
	b
	331
	c
	341
	d

	302
	d
	312
	a
	322
	c
	332
	d
	342
	c

	303
	c
	313
	a
	323
	c
	333
	b
	343
	b

	304
	a
	314
	b
	324
	c
	334
	c
	344
	c

	305
	d
	315
	b
	325
	c
	335
	c
	345
	c

	306
	b
	316
	a
	326
	a
	336
	b
	346
	c

	307
	c
	317
	c
	327
	d
	337
	c
	347
	b

	308
	d
	318
	a
	328
	b
	338
	b
	348
	d

	309
	b
	319
	c
	329
	b
	339
	a
	349
	a

	310
	a
	320
	a
	330
	d
	340
	b
	350
	b


