
SCREENING 
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1. Let ω=-1/2+i √3/2 . Then the value of the determinant 
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(A) 3ω 
(B) 3ω(ω-1) 
(C) 3ω2 
(D) 3ω(1-ω) 

2. For all complex numbers z1,z2 satisfying |z1 |=12 and |z2-3-4i|=5, the minimum value of |z1-z2 | is: 
(A) 0 
(B) 2 
(C) 7 
(D) 17 

3. If a1 a2,…..,an are positive real numbers whose product is a fixed number c, then the minimum value of a1+a2+…+an-1+2an is 

(A)       n(2c)1/n 
(B)       (n+1)c1/n 
(C)       2nc1/n 
(D)       (n+1)(2c)1/n    
  
  
4.         Suppose a, b, c are I A.P. and a2, b2, c2 are in G.P. If a<b<c  and  a+b+c=3/2, then the value of a is 
  
(A)       1/2√2 
(B)       1/ 2√3 
(C)       ½ - 1/√3 
(D)       ½ - 1/√3   
  
  
5.         The number of arrangements of the letters of the word BANANA in which the two N' s do not appear adjacently is 
(A)       40 
(B)       60 
(C)       80 
(D)       100 
  
  
  
6.         The sum 

     
if p > q is maximum when m is 
(A)       5 
(B)       10 
(C)       15 
(D)       20 
  
  
7.         The number of values of k for which the system of equations 
(k+1)x + 8y=4k 
kx +(k+3)y = 3k -1  
has infinitely many solution is 
(A)       0 
(B)       1 
(C)       2 
(D)       Infinite 
  
 8.         The set of all real numbers x for which  x2 - |x+2| + x > 0 is 
(A)    (-∞, -2) υ (2, ∞)  
(B)    (-∞, -√2) υ (√2, ∞)  
(C)    (-∞, -1) υ (1, ∞) 
(D)    (√2, ∞) 
  
9.         The length of a longest interval in which the function  3sin x - 4sin3 x is increasing, is 
(A)   Π/3 
(B)   Π/2 
(C)   3Π/3 
(D)   Π 
  
10.       Which of the following pieces of data does NOT uniquely determine an acute-angled triangle ABC (R being the radius of the circumcircle)? 
(A)   a sin A, sin B 
(B)   a, b, c 
(C)   a, sin B, R 
(D)   a, sin A, R 
  
11.       The number of integral values of k for which the equation 7 cos x + 5 sin x = 2k + 1 has a solution is 
(A)       4 
(B)       8 
(C)       10 
(D)       12 
  
12.       Let 0 < α < Π/2 be a fixed angle. If P = ( cosθ, sinθ ) and Q = ( cos(α-θ), sin(α-θ) ) then Q is obtained from P by 
(A)       Clockwise rotation around origin through an angle α 
(B)       Anticlockwise rotation around origin through an angle α 
(C)       Reflection in the line through origin with slope tan α 
(D)       Reflection in the line through origin with slope tan α/2 
  
13.       Let P=(-1, 0) Q=(0, 0) R=(3, 3√3) be three points. Then the equation of the bisector of the bisector of the angle PQR is 
(A) √3/2 x+y=0 
(B) x+√3 y=0 
(C) √3 x+y=0 
(D) x+√3/2 y=0 

14.       A straight line through the origin O meets the parallel lines 4x + 2y = 9 and
  2x + y + 6 = 0 at points P and Q respectively. Then the point O divides the segment PQ in the ratio 
(A)       1:2 
(B)       3:4 
(C)       2:1 
(D)       4:3 
  
15.       If the tangent at the point  P on the circle x2 + y2 + 6x + 6y = 2 meets the straight  line  5x + 2y = 6 at a point Q on the y-axis, then the length of PQ is 
(A)   4 
(B)   2√5 
(C)   5 
(D)   3√5 
  
16.       If a>2b>0 then the positive value of m for which y = mx - b√ (1 + m2 ) is a common tangent to x2+y2=b2 and (x- a)2+y2=b2  is 
(A)  2b/√(a2 - 4b2) 
(B)  √(a2 - 4b2)/2b 
(C)  2b/(a-2b) 
(D)   b/(a-2b) 
    
17.       The locus of the mid-point of the line segment  joining the focus to a moving point on the parabola y2=4ax is another parabola with directrix 
(A)      x = -a 
(B)      x = -a/2 
(C)      x = 0 
(D)      x = a/2 
  
18.       The area bounded by the curves y = |x| - 1 and y = - |x| + 1 is 
(A)       1 
(B)       2 
(C)       2√2 
(D)       4 
  
19.       Suppose f(x) = (x + 1)2 for  x ≥ -1  If g(x) is the function whose graph is reflection of the graph of f(x) with respect to the line y = x then g(x) equals 
(A)      -√x - 1, x ≥ 0 
(B)       1/(x + 1)2 , x > -1 
(C)       √(x + 1), x ≥ -1 
(D)       √x - 1,  x ≥ 0 
  
20.       Let function f : R→R be defined by f(x) = 2x + sin x for  x ε R Then f is 
(A)       One-to-one and onto 
(B)       One-to-one but NOT onto 
(C)       Onto but NOT one-to-one 
(D)       Neither one-to-one nor onto 
  
21.       The domain of the derivative of the function 
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(A)    R - {0} 
(B)    R - {1} 
(C)    R - {-1} 
(D)    R - {-1,1} 
  
22.       The integer n for which   limx→0 (cosx-1)(cosx-ex) / xn is a finite non-zero number is 
  
(A)       1 
(B)       2 
(C)       3 
(D)       4 
  
23.       Let f : R→R be such that f(1) = 3, and f'(1) = 6 Then   limx→0 ( f(1+x) / f(1) )1/x     equals 
  
(A)       1 
(B)       e1/2 
(C)       e2 
(D)       e3 
  
24.       The point (s) on the curve y3 + 3x2 = 12y where the tangent is vertical , is (are) 
(A)     ( ± 4/√3 , -2) 
(B)     ( ± √11/3 , -0) 
(C)      (0, 0) 
(D)      ( ± 4/√3 , 2) 
  
25.       The equation of the common tangents to the curves y2 = 8x and xy = -1 is 
(A)       3y = 9x+2 
(B)       y = 2x + 1 
(C)       2y = x +8 
(D)       y = x + 2 
  
26.       Let  f(x) = ∫x1 √(2 - t2)  The real roots of the equation x2 - f' (x) = 0 are 
(A)    ± 1 
(B)    ± 1/√2 
(C)    ± 1/2 
(D)    0 and 1 
  
27.       Let T>0 be a fixed real number. Suppose f is a continuous function such that for all  x ε R.f(x+T)  If I = ∫T0 f(x).dx  then the value of ∫33+3T is 
(A)   (3/2) I 
(B)    I 
(C)    3I 
(D)    6I 
  
28.       The integral ∫1/2-1/2 ( [x] + ln(1+x/1+x) )dx equals 
(A)     -1/2 
(B)       0 
(C)       1 
(D)       2ln(1/2) 
  
29.       If vector a and bare two vectors such that  a→ + 2b→ and 5a→ - 4b→ are perpendicular to each other then the angle between vector a and b is 
(A)       450 
(B)       600 
(C)       cos-1 1/3 
(D)       cos-1 2/7 
  
  
30.       Let  vector V = 2i→ + j→ - k→ and W→ = i→ + 3k→ . If vector U  is a unit vector, then the maximum value of the scalar triple product [U→V→W→] is 
(A)       -1 
(B)     √10 + √6 
(C)     √59 
(D)     √60 
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Instructions 

1.     The Question Paper has 4 printed pages and has 12 questions. Please ensure that the copy of the Question Paper you have received contains all the questions. 

2.     Attempts ALL questions. Each question carries 5 marks. 

3.     Answer each question starting on a new page. The corresponding Question number must be written in the left margin. 

4.     Do not write more than one answers for the same question. In case you attempt a question more than once, please cancel the answer(s) you consider to be wrong. Otherwise, only the answer appearing last will be evaluated. 

5.     Use only Arabic numerals (0, 1, 2 .............9) in answering the questions irrespective of the language in which your answer. 

6.     Use of logarithmic tables is NOT PERMITTED. 

7.     Use of calculators is NOT PERMITTED. 

8.     Both magnitude and direction of vector quantities, if any, in your answer should be indicated clearly. 

9.     Irrational numbers, if any, in your answer need not be expressed in decimal form. 

10.  If the final answer appears in the form of a ratio or a product of two numbers, that need not to be further simplified. 
  _______________________________________________________________________
  
1.         Let a, b be positive real numbers. If a, A1, A2, be are in arithmetic progression, a, G1, G2, b are in geometric progression and a, H1, H2, b are in harmonic progression, show that 
  
       (G1 G2)/(H1 H2 ) = (A1+A2)/(H1+H2 ) = ((2a+b)(a+2b))/9ab 
  
2.         Use mathematical induction to show that (25)n+1 - 24n + 5735 is divisible by (24)2 for all n = 1, 2 
  
3.         Prove that cos tan-1 sin cot-1 x = √((x2+1)/(x2 +2)).. 
  
 
 4.         A box contains N coins, m of which are fair and the rest are biased. The probability of getting a head when a fair coin is tossed is ½, while it is 2/3 when a biased coin is tossed. A coin is drawn from the box at random and is tossed twice. The first time it shows head and the second time it shows tail. What is the probability that the coin drawn is fair? 
  
5.         Let a complex number ,   1, be a root of the equation 
  
                                    zp + q - zp - zq + 1 = 0 
  
            where p, q are distinct primes. Show that either 
  
                                    1 +  + 2 + ......... + p - 1 = 0 
  
            or                     1 +  + 2 + ......... + q - 1 = 0 
  
            but not both together. 
  
6.         Prove that, in an ellipse, the perpendicular from a focus upon any tangent and the line joining the centre of the ellipse of the point of contact meet on the corresponding directrix. 
  
7.         Find the area of the region bounded by the curves 
  
  y = x2, y = ½2 - x2½ and y = 2 
  
            which lies to the right of the line x = 1? 
  
8.         Let V be the volume of the parallelepiped formed by the vectors 
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            If ar, br, cr, where r = 1, 2, 3 are non-negative real numbers and
  ∑r=13 (ar+br+cr) = 3L. Show that V < L3. 
  
   
9.         For any natural number m, evaluate 
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. 
  

10.       Let 
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            where a and b are non-negative real numbers. Determine the composite function gof. (If (gof) (x) is continuous for all real x, determine the values of a and b. Further, for these values of a and b, is gof differentiable at x = 0? Justify your answer. 
 
