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Entrance Examination, 2006

Hall Tiecket No.

Time: 2 hours

Max. Marks: 100
Part A: 25
Part B: 75

Instructions

1. Calculators are nbt allowed.

9. Part A carries 25 marks. Kach cor-

rect answer carries 1 mark and each
. _ 1 .
wrong answer carries -— 1 mark.

So do not gamble. If you want to

change any answer, cross out the old

one and circle the new one. Over

written answers will be ignored.

: ‘Part B carries 75 marks. There aré 15
""" questions in Part B and each question

carries 5 marks. The answers should

- be written in the space pfovicled be-

low each question.

- Do not detach any pages from this
* answer book. It contains 16 pages.

Pages 15 and 16 are for rough work.
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Answer Part A by circling the

correct letter in the array below:

lla|blcyd]e
2lalblcidje
3la|lbijc|dje
47aib|c|d]e
bla|blc|d]|e
6 laj{blc|d}|e
7ila|b|lc|die
8 la|blcjdie
9jalblc|d]|e
10jal|bjc|dle
lija|bicid|e
12|albjc|d|e
13|a|bjc|d]e
ld4iatblcld]e
15jaf{blcidle
16lalbjlec|dje
17la|blc|dje
18|a|bjc|dje
19lajblcidle
200]alblcid}e
21la|b|cldje
221a|bjc|d]e
23la|bjcid]|e
24lalblc|d]e
25 |ajbic|d]|e
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Part A

1. Let A and B be two sets having m and n elements respectively, If the-

number of elements in AN B is 10, then the number of elements in
(A\NB)U(B\ A4) is

a)m+n—20 bym+n-10 )10 d)ym-+n e)o0.

22.If A= {E C N | E is disjoint from the set of all multiples of 3},

where N is the set of all positive integers, then which of the follow-
ing is always true; '

a) {6} € A b) 6 € E, whenever £ does not belong to A.

c)6e A d) If 6 € E, then E does not belong to A.
e) none of the above.

3. Let {a,) be a sequence of real numbers. Let bn = @y + apyq, forn =

1,2,---. Which of the following is always true:
a) If (b,) converges, then (a,) converges.
b) If (a,) converges, then (bn) diverges.
c) If (a,) converges, then (bn) converges.
d) (as) is a subsequence of (br).
e) none of the above.

4. Consider the series 3° %‘- and —1%- Then
n

a} both the series converge to the same value.

b) both the series converge to different values.

¢) both the series are divergent, o

d) first series is divergent and second series is convergent.

e) first series is convergent and second series is divergent.

5. lim S2 is equal to
T dr

a)0 b}l ¢ oo d) -1 ) none of these,
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11.

12.

. Let f(z) =|z P.
a) f is continuous at = = 0 but not differentiable at z = 0.
b) f is differentiable at z = 0, but f’(z) is not continuous at z = 0.
¢) f is differentiable at z = 0 and f'(z) is continuous at z = 0.
d) f"(z) exists at = 0, but f"(z) is not continuous at z = 0.
e) none of the above. |
Which of the following inequalities is alwayé true for z > 1:

a) 2= >logz  b) El<logr<z—1
¢)logz >z —1 )=t >z -1

€).none of the above.

. If f(z) = [2%] — [2]%, where [z] denotes the greatest intéger < z, then
3

fl f(@)dz is

2)4—-V3+v2 b)d-3-3
4+vV3+vV2 4o

e) none of the above.

. The slope of the tangent to the unit circle 22 + 3% =1 at (-%, 39) is

a)~v3 b)v3 <) d)-J e) none of these.
The angle between the line %2 = 2 = 2z and the plane
2r+y—22—383=01is

8)0 b)L c)T d)I .e) none of these,

Let Z39 = {1,2,3,---,28} be the group under multiplication modulo
29. The inverse of 28 in Z3, is

a)28 b)27 )26 d)1 e) none of these.

The value of 5% (modulo 11) is
a)2 b}3 «¢)4 d)5 e) none of these.
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13. Consider the following statements:
S1) Every group of prime order must be cyclic.
S2) Every group of prime order must be abelian.

S3) Every group of prime order has only one subgroup other than
itself.

Which of the following is always true?
a) S1 and S2 are true but 53 is false.
b) $2 and S3 are true but S1 is false.
¢) S1 and 83 are true but 52 is false.
d) S1, S2 and S3 are true.
e) none of the above.
U S R4 TN
14. Let A = \; 5 6 } For the linear tra

oo
o

given by T (m;) =A (:c;) which of the following is true? -
T3 T3
a) The nullity is 1 and the rank is 2.
b) The nullity is 2 and the rank is 1.
¢) The nullity is 0 and the rank is 3.
d) The nullity is 3 and the rank is 0.

e} none of the above.

1 2 3
15. The eigen values of the matrix (0 4 5) are
0 0 6

a)1,2,3 b)3,5,6 ¢)4,56 d)0,1 e)none of these.

16. Let A be a 3 x 3 matrix with real entries. If A commutes with all 3 x-3

matrices with real entries, then the number of distinct real eigen values
of Ais '

a)0 byl ¢)2 d)3 ) none of these,
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17. Let a and b be the zeroes of the quadratic polynomial 2* -+ 7z + 2.
Then

a) a and b are distinct real numbers.

b) a and b are real and equal.

¢) a and b are distinct and complex conjugate.
d) a = b and a is not a real number.

e) none of the above.

2 4 6 12
18. Let A= |4 8 12) and b = 24). The system of equations
6 12 18 a
AX = b has a solution if a is equal to

a)12 Db)24 «¢)28 d) 82 e) none of these.
segment joining any two points in the set is complelely contain
the set. Consider the following sets.

I) the intersection of two circular discs of radius 2 having centers
(0,0) and (3, 0).

11) the set of all (z,y) with z > 0 and y > 0.

Then
a) both I and II are convex.  b) both I and I are not convex.
c) Iis convex but IT isnot.  d) IT is convex but T is not.

e} none of the above.

20. Let _ .
__[e"+asinz ifzr<@

f(x)"{b(sc—-l)2+:r—2 ifz>0"
The function f is differentiable at z = 0 if _
a)a=6and b=3. b)a=—6and b=3.
c)a=~6andb=-3. d)a=6andb=~3.

e) none of the above.
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21.

22.
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24,

25.

Consider the element o = (; % 2 ; g) of the symmetric group
S5 on five elements. Then

a) the order of ¢ is 2. b) the order of a is 3.

c) the order of ais 6. d) the order of « is 5.
e) none of the above.

If the statement “All elements of A are m B” is false, then
a) no element of A is in B.
b) all elements of B are in A.
¢) some element of A is not in B.
d) some element of B is not in A.

e) none of the above.
-~ , oo Y =
Lhe value ot the integral _/_1\/1_-':5 dz is
a)0  byeo ¢)I-1 d) 241  e) none of these.

A fair coin is being tossed. The probability that after 4 trails, more
heads than tails have appeared is

a3 bE oL a) ) none of these |
5 boys and 5 girls are made to sit in a row. Then the probablhty that
all the 5 girls sit together is , :
a) twice the probability that no two girls sit next to each' other.
b) half the probability that no two girls sit next to each other.
¢) 3 times the probability that no two girls sit next to each other.

d) equal to the probability that no two girls sit next to each other
e) none of the above,
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Part-B

1. Let v; = (1,0,~1,2), v; = (0,0,3,0), va = (1,1,0, —1) in R*. Give an
example of a vector which does not belong to the linear span of v;, v,
and v3. Show why your example works.

2. Find the dimension of the subspace
{(z1,22,23,34,75) /371 — w2+ 23 =0, To—2z3=0, 21 = 0}
of RS,
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3. Let R* be the group of all nonzero real numbers under multlphcatlon
and R** the subset of R* consisting of all squares. Show that R*’ is a
subgroup of R* and find the order of the quotient group R*/ R**

4. If m is an odd integer then show that m? — 1 is divisible by 8.

A A A A A”AA AR OO 6RO
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5. Give an example of a 2 X 2 matrix A which is not equal to the identity
matrix I and A% = I. '

6. Find the eigenvalues of the matrix

O DO~ W
OO D W
e ol e B e R
—_ b = O
B = OO
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7. Find the maximum and minimum of the function f(x) = z° — 27z in
the interval [—4, 7). '

8. Let f : R -» R be a differentiable function. If f is not one-one then
show that f'(c) = 0 for some point ¢ € R. Give an example of differ-
entiable function ¢ : R — R such that g'(c) = 0 for some point c € R
and ¢ is one-one. ' -

10
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9. Let f:[—1,2] — R defined as f(z) = min(z, z%). Find ffl f(z)dz.

10. Evaluate f ($2yd$+my2dy) from (0,0) to (2,4) along the straight

line joining these two points and also along the curve y = 2,
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11. Find the equations of the lines of intersection of the plane
&+ 7y — 5z = 0 and the cone 3yz + 142z — 30zy = 0.

N A DN A A A A A A S AT

12. Prove that 3y — 82y — 3y —2924+ 3y —~18=0 represents two straight
lines. Find the point of intersection and the angle between them.

i
'
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'13. Find the radius of convergence of the power series Z z™+/log{n).

n=1l

14. 3 fair die of different colours are thrown together. Evaluate

(a) The probability that more sixes show up than ones.
(b) An equal number of ones and threes show up.

(c) The expected number of sixes.

13

Ga



G.1

~ 15, There are 10 slips numbered 1, 2, ... , 10 in a bag. Anita puts her

hand in the bag and takes out two slips. Evaluate the probabilities of
the following events

(2) One of the numbers drawn is 6.
(b) 6 is the larger of the two numbers drawn.
(¢) The sum of the two numbers drawn is divisible by 3.

(d) The product of the two numbers drawn is a perfect square.
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