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'J1f7T /PART 'A' 

1. ｾ＠ ｾｾ＠ ｾ＠ w¢ ｾＮ＠ ｾ＠ 'QCfi ｾ＠ 'QCfi ｾ＠

1Wft ｾ＠ t. ｾ＠ 3fltlR" Q"{ ｾ＠ ｾ＠ ｾ＠

Still ｾ＠ ｾ＠ <RG1T tl ｾ＠ 3(=(R c6t ｾＺ＠
A. ｾｾｴ＠

B. ｾ＠ 31 fd'l <f;F( q;'U 

c. ｾｭＮ＠ ocqr m ifiT 

ｄＮｾｾ＠
I. A,B,C, 0 
3. A,C,O,B 

2. C, B, 0, A 
4. C, 0, B, A 

1. In each of the following groups of words is a 
hidden number, based on which you should 
arrange them in ascending order. Pick the right 
answer: 
A. Tinsel event 
B. Man in England 
C. Good height 
D. Last encounter 
I. A, B, C, D 
3. A, C, D, B 

2. C, B, D, A 
4. C, D, B, A 

2. mGt fcn m <1m n ｾ＠ trvf ｾ＠ ｾ＠ C1Tfcn 
m+n+mn = 118 

m m + n q;r 'Rrrl' t 
). ＳＱｾ＼ＱｾｾＨＱＺ＠ ｾ＠ ｾ＠ ｾ＠

2. 18 
3. 20 
4. 22 

2. Let m and n be two positive integers such that 
m+n+mn = 118 
Then the value of m + n is 
l. not uniquely determined 
2. 18 
3. 20 
4. 22 

3. AB 'QCfi ¥Cf <fiT ｾ＠ tl ｾ＠ CD, AB ｾ＠ ｾ＠ t 
<1t1T :ffi P tR ｣［ｾｦ｣ｨｇｾ＠ ｾ＠ tl ｾ＠ CP = 2 

<1tiTPB =l t, (IT ¥Cf ｾ＠ ｾ＠ t 

3 

I. I 
3. 2 

2. 2.5 
4. 5 

3. AB is the diameter of a circle. The chord CD is 
perpendicular to AB intersecting it at P. If CP = 
2 and PB = 1, the radius ofthe circle is 

I. l 
3. 2 

ＭＭｾｃ＠

2. 2.5 
4. 5 

4. ｾ＠ ｾ＠ mr ｾ＠ Rr;r ｾ＠ q;for xqlf 

CfliT ｭｩｬｾ＠

I. 60 
3. 40 

2. 50 
4. 30 
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4. What is angle x in the schematic diagram given 
below? 

I. 60 
3. 40 

2. 50 
4. 30 

5. 40 \19<'11Blll ｾ＠ ｾ＠ ｾ＠ ｾ＠ II \19<'1il%lll Cf;T vq:; 
" 

ｾ＠ tr11 q;t ｾ＠ tl ftnT ｾ＠ ｾ＠ vq:; q;t tr11 .;) 

ell ｾ＠ ell ｾ＠ ｾ＠ ｾ＠ tl ｾ＠ ｾ＠ ell .;) 

ｾｾｾｾｴＺ＠

Ｈｾ＠ ｾ＠ (:) Cf;T ｾ＠ t. m ｾ＠ ｾ＠ n ｾ＠

ｱ［ｴｾｾｾｾ＠

I. ＨｾｾＩ＠ 2. 

3. 29 ＨｾｾＩ＠ 4. 

5. From a group of 40 players, a cricket team of I I 
players is chosen. Then, one of the eleven is 
chosen as the captain of the team. The total 
number of ways this can be done is 
[ ＨｾＩ＠ below means the number of ways n 
objects can be chosen from m objects] 

I. ＨｾｾＩ＠ 2. 11 ＨｾｾＩ＠

3. 29 ＨｾｾＩ＠ 4. G6) 
6. ｾ＠ ａｾ＠ ｾｒ｜＠ ｾ＠ ｾ＠ 3rrcT vq:; ;:fiN ｾ＠ ｾ＠
ｾ＠ m 6. ftnT "{!qi 1ft<;r tT<t cf;'r Jffi". 3fir ｾ＠

" 
ｾ＠ 3TcR ｾｲｲ＠ ｾＮ＠ ｾ＠ ｾ＠ ｾ＠ A q"{ crrcm 
c;rr ｾ＠ t1 ｾ＠ A xC1fr q<r ;:rtr t1 ｾ＠ ｾ＠ｾ＠

ＧｦｬｩｔｾｾＺｾｾ＠

I. 3rrcT xC1fr ｾ＠ ｾ＠ 61 
2. 3rrcT ｾ＠ ｾ＠ ｾ＠ 61 

4 

6. 

3. 3rrcT Gft'mt 7Jt;rrU ｾ＠ ｾｉ＠

4. 3rrcT ｾ＠ 7Jt;rrU ｾ＠ ｾｉ＠

Starting from a point A you ny one mile south, 
then one mile east, then one mile north ''hich 
brings you back to point J\. Point A is NOT the 
north pole. Which of the following MUST be 
true? 
I. You are in the Northern Hemisphere 
2. You are in the Eastern Hemisphere 
3. You are in the Western Hemisphere 
4. You are in the Southern Hemisphere 

7. u@ q"{ fcro1:r ｾ＠ SV" ｾ＠ Ｔｾ＠ ｾ＠ ｾ＠

q;t "{!q; 3 ｾ＠ ｾ＠ cnrt tfR 'R<t t I <nTt cf;'r 
ma 7 m/s tl tfR ｾ＠ Cf;T lfmr t 

7. 

8. 

I. 4/7 s 
3. 7/4 s 

2. Is 
4. 10/7 s 

A 3 m long car goes past a 4 m long truck at 
rest on the road. The speed of the car is 7 m/s. 
The time taken to go past is 
I. 4/7 s 2. I s 
3. 7/4 s 4. 1017 s 

ｾ＠ 1r ｾ＠ 40 ｾ＠ ｾ＠ 6 nm ｾ＠
'q:;' ｾ＠ 40 ｾ＠ ｾ＠ 61 'q:;' ｾ＠ ｾ＠ ｾ＠

ｾ＠ em 1r ｾ＠ ｾＱ｡ＱｩｃＱｾｃＱ＠ ｾ＠ m ｾ＠ ｾ＠
ｾ＠ ｾ＠ t1 3J6f 'li' ｾ＠ 41£ftBCfiC1: ｾ＠

.;) 

mft ｾ＠ ｾ＠ q;t 'q:;' ｾ＠ crrtm ｾ＠ ｾ＠ t 
ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ 61 'li' ｾ＠
ｾｾｾｾｾ＠

I. '<F ｾｾ＠ ｾ＠ ｣ｦ［Ｇｲｾｾｾ＠

2. 'q:;' ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ 3ffUq; 
3. '<F ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ <fiR 

4. ｾｭｦｴｾｾｾ＠

8. Jar W contains 40 white marbles and jar B 
contains 40 black marbles. Ten black marbles 
from B are transferred to W and mixed 
thoroughly. Now, ten randomly selected 
marbles from W are put back in Jar B to make 
40 marbles in each jar. The number of black 
marbles in W 
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1. would be equal to the number of white 
marbles in B 

2. would be more than the number of white 
marbles in B 

3. would be less than the number of white 
marbles in B 

4. cannot be determined from the information 
given 

9. tp:<ft t- 171t. ｾＢＢｬｬｴｭ＠ t- ｾｾｭｩｴ＠ 10 

ｾ＠ ｾ＠ ctl;r ｾ＠ qfp;IT t- GTTt * ｾＺ＠
ｾ＼ｭｭ＠ q'"{ A1, q# ｾ＠ q'"{ A2<im ｾ＠

CfC1 tR A3 I ｾ＠ cF ｾ＠ <l'T SfiR" 6 
I. AI <A2< A3 2. AI=A2> Al 
3. A1>Az= A3 4. A1>A2> A3 

9. Consider 3 parallel strips of I 0 m width running 
around the Earth, parallel to the equator; A 1 at 
the Equator, A 2 at the Tropic of Cancer and A3 at 
the Arctic Circle. The order of the areas of ｴｨｾ＠
strips is 
I. AI<A 2<A3 
3. A1>A2= A3 

10. ｾ＠ aN =>S 
･ｆｾｉ＠

gil=> M 

ｾＮ＠ err nS => ? 
I. T 
3. L 

10. If aN :::>S 
eF => l 
gH:::>M 

then nS =>? 

I. T 
3. L 

2. A1=A2> A3 
4. A1>A2> A3 

2. A 
4. K 

2. A 
4. K 

11. 10,000 ｾ＠ <l'll ｾ＠ ｾ＠ 3nl[OT 'tiMiit ｾ＠ ｾ＠

ｾ＠ ｾ＠ "(lqi t- 3fcl;t <l'T ｾｨｩ＠ lh(\1 ctl;r ｾ＠

fc»i I \Ji;fJ ｾ＠ tl 
I. 1112 
3. 2223 

2. 2213 
4. 3334 

5 

11. How many non-negative integers less than 
I 0.000 are there such that the sum of the digits 
of the number is divisible by three? 
I. 1112 2. 2213 
3. 2223 4. 3334 

12. ctl;r ｣ｾｾｃＱｾＱ＠ A, B <im C * QCfi ｾｾｔｔ＠ ｾ＠
" 

ｾ＠ 6 <im ｾ＠ ｾｾｔｔ＠ ｾｉ＠ ｃｾ＠ ａｾ＠ 'lffi· 
··CRIT Ci1f phrr ｾ＠ ｾ＠ ｾ Ｎ＠ ｾ＠ ｾ＠ ｾ＠ .. A ｾ＠..) 

Cf;"{J: ｾ＠ qt; c 3m{ ｾ＠ lr.i1 ｾ＠ qJ<IT 1 err c ..) ..) ..) 

ｾ＠ B ｾ＠ qrn, "A ｾ＠ <RIT 3m{ fl:m?" 
" 

ｳｾ＠ ｾｾＮ Ｂ ａｾｾｾﾷ＠ ･ｲｲｾ＠ m t? 
" I. A 2. B 

3. c 4. ｾ＠

12. Of three persons A, B and C, one always lies 
while the others always speak the truth. C 
asked A, "Do you always speak the truth. yes 
or no?" He said something that C could not 
hear. So, C asked B. "what did A say?'' 

13. 

B replied, "A said No''. 
So, who is the liar? 
I. A 2. B 
3. C 4. cannot be determined 

A B 

ｾ＠ R cT; QCf; ｾ＠ ｾ＠ "R G't ｾＺ＠
3Rt ｾｊｉｔ＠ A c=M 8 tR ｾ＠ ｾ＠ ｾ＠ QCf; 

¢ ｾ＠ JtR ｾ＠ ｾｒ｜＠ qmfr ｾｉ＠ A tR ｾ＠

ﾮｾｭ｡Ｎｳｴｲｲｾﾮｾｭ｡ｾ＠

ｾ＠ * 3ITUT 61 ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾＮ＠ tffif 

ｾｾ＠

I. ａｾｒｴｲｲＶ＠ 2. 

3. 8 ｾ＠ R tR 6 4. 
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13. 

14. 

A 
I 8 

J 
Two ants, initially at diametrically opposite 
points A and 8 on a circular ring of radius R, 
start crawling towards each other. The speed of 
the one at A is half of that of the one at 13. The 
point at which they meet is at a straight line 
distance of 

I. R from A 

3. R from 8 

110 
100 

90 

80 

70 

2. 

4. 

3R 
2 fromA 
3R 
2 from B 

6 

14. 
110 
100 

00 

10 

70 

eo 
ｦｩｾ＠

ｾ＠ •o 

Ｑｾ＠
00 

30 
20 -
10 

11190 •990 1996 2002 20015 2010 20•• 

Year 

Based on the graph, which of the following 
statements is NOT true? 
I. Number of gold medals increased 

whenever total number of medals 
increased 

2. Percentage increase in gold medals in 
20 I 0 over 2006 is more than the 
corresponding increase in total medals 

3. Every time non-gold medab together 
account for more than 50% of the total 
medals 

64 4. Percentage increase in gold medals in 2010 60 

ｾｳｯ＠

ｾｾＰ＠

i 50 
40 

30 
20 
10 

1990 1994 1998 2002 2006 2010 2014 

Year 

h!lifil ｾ＠ ｾ＠ 3iTtm' tR (ilf <R" ｾ＠ ｾ＠ ｾ＠ 1t 

ｾ＠ m-m ｾ＠ ;rtt ｾ＠

I. ｾ＠ ｾ＠ c#i't ｾ＠ ｾ＠ 1t ｾ＠ ｾﾷ＠ f<fOl 
ｾＪｴｴｭｭｾｬ＠

2. 2006 c#i't rn;r.:IT 1t BfOl ｾ＠ 1t 20 I 0 1t 
ｾ＠

ｾ＠ ｾｬＨｩ＠ ｾＮ＠ ｾ＠ ｾ＠ 1t ｾ＠ Wrc; ｾ＠

ｾ＠ J®q; 6'1 

3. ｾ＠ iff{ fCl ｾＨｈ＠ ｾ＠ c#i't tmm, q;(.1' 
ｾ＠

ｾＪｴｾｾＵＰＥｾｾｱ［ｲｾ＠

ｾＶＱ＠

4. 2006 c#i't rn;r.:IT 1t 20 I 0 1t BfOl ｾ＠ 1t 
ｾ＠

ｾ＠ ｾｬＨｩ＠ ｾ Ｎ＠ 1998 *t ｾ＠ 1t 2002 

1t ｾ＠ WRi ｾ＠ ｾ＠ J®q; 6'1 

over 2006 is more than the corres-
ponding increase in 2002 over 1998 

15. QCfi fCl {I f1l $ .3frCfi'R' C:1'1'm ｾ＠ I x I x I em 1 

ｾ＠ t:r.1 ｾ＠ ｾ＠ Cfi<1<R ｾ＠ ｾ＠ GIVf1'm 

ｾ＠ 6'1 ｾ＠ QCfi *t ｾ＠ 4 x 4 em1 <fiT QCfi 

cnT 6'1 ｾ＠ ｾ＠ <fi'r ｾ＠ 0.5 em t1 ｾ＼ＧｬＧｴＰＱｲ＠

ｾｾｾＪｴＳｭｮｾｾ＠

15. 

16. 

I. 30 
3. 36 

2. 34 
4. 40 

A pyramid shaped toy is made by tightly 
placing cubic blocks of I x I x I cm1

. The 
base of the toy is a square 4 x 4 cm2

. The width 
of each step is 0.5 em. I low many blocks are 
required to make the toy? 
I. 30 2. 34 
3. 36 4. 40 

DNA 1t ｾ＠ 4 mm, .wffi1 A. T, G om C 
" ' 

ｾ＠ ｾ＠ ｾ＠ l'tf 1t 61 a nm c * 3fVitffii 
ｾ＠ ｾ＠

ｾ＠ 6, om A 'QCi T ｾ＠ 3fVitffii 3ft ｾ＠ 6t 
ｾ＠

ｾ＠ DNA ｾ＠ 1t ｾ＠ ｾ＠ ｾＺ＠
ｾ＠
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16. 

17. 

17. 

18. 

ＳｾｩｬＨＱａ＠ ｾ＠ ｾ＠ Ｈｾ＠ 'R am<fi" c); fc:n! 
ＳｾｩｬＨＱａ＠ ｾ＠ Ji(1fc§f?c:)? 

" 
I . ｾ＠ I 000 am am<fi", I 0% G 'fCf(1 

.:> 

2. ｾ＠ 2000 am ｾＮ＠ I 0% A 'fCf(1 
.:> 

3. ｾ＠ 2ooo am ｾＮ＠ 40% T 'fCf(1 
.:> 

4. ｾ＠ 1ooo am am<fi". 25% c 'fCf(1 
.:> 

Information in DNA is in the form of sequence 
of 4 bases namely A, T, G and C. The 
proportion of G is the same as that of C, and 
that of A is the same as that ofT. Which of the 
following strands of DNA will potentially have 
maximum diversity (i.e., maximum 
information content per base)? 
I. length 1 000 bases with I 0% G 
2. length 2000 bases with I 0% A 
3. length 2000 bases with 40% T 
4. length 1000 bases with 25% C 

ｾｾｾｇＩＢｾｾＮｷｲｮｾ＠

60° ｾ＠ trr m- ｾ＠ 61 ｾ＠ 3-fUq:; trr ｾ＠ A 

ｾ＠ 61 ｾ＠ c); SlffifGl611 cfi'r ｾ＠ 6: 
I. 6 2. 3 

3. 5 4. ｾ＠

Two plane mirrors facing each other are kept at 
60° to each other. 1\ point is located on the 
angle bisector. The number of images of the 
point is 
I. 6 2. 3 

3. 5 4. Infinite 

ｾ＠ "(fcfl ｾ＠ I 0% U:C trr ｾ＠ -am :ffi "(fcfl 
" 

ｾ＠ Cfi)" 10% OiCfi'AIOi trr ｾ＠ cfrl ｾ｣Ｉ［＠
.:> 

fc:n! ｾ＠ ｾ＠ ot ｾ＠ Rs. 729.00 ｾＮ＠ nT ｾ＠
CfiT ｾ＠ ｾ＠ ｾ＠ CfiT Cfm ｾ＠ Ur? 
I. Rs. 900 2. Rs. 800 
3. Rs. I 000 4. Rs. 911.25 

18. I bought a shirt at I 0% discount and sold it to a 
friend at a loss of I 0%. If the friend paid me 
Rs. 729.00 for the shirt, what was the 
undiscounted price of the shirt? 
I. Rs. 900 2. Rs. 800 
3. Rs. 1000 4. Rs. 911.25 
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19. 

19. 

20. 

20. 

"(fcil ＢＨｦ｣ｩｬＭｾ＠ 1ffi;r ｾ＠ 3mrri"Oi" '* 70% ｾ＠

ｾ＠ 6fVfT 6"1 ｾ＠ ｾ＠ ｾ＠ Ji(1Fc§f?c: '* 10% CfiT 

OiCfi'AIOi ｾ＠ 6. m ｾ＠ ｾ＠ ｾ＠ ｾ＠
.:> 

ｾ＠ ql{aAOi ｾ＠

I. 3% 
3. 6% 

2. 5% 
4. 7% 

1\ single celled spherical organism contains 
70% water by volume. If it loses I 0% of its 
water content, how much would its surface 
area change by approximately? 
I. 3% 2. 5% 
3. 6% 4. 7% 

mal fcF 
(I) X = 4 

C2) m ｸＭＴ］ｸ Ｒ ＭＴ Ｒ ｾ＠ ｾ＠ q1.f ｾｆ＠

6) 
(3) 3fn: (x- 4) = (x- 4)(x + 4) 

ｾ＠ ｾ＠ ｾ＠ (x-4)Cfi)" ｾＮ＠

(4) 1=(x+4) 

(5) m x = -3 

m m ｾ＠ m;r(1 t? 
I. I ｾＲ＠

3. 3 ｾＴ＠

Suppose 
(l) X = 4 

2. ＲｾＳ＠

4. ＴｾＵ＠

(2) Then x - 4 = x 2 - 42(as both sides an 
zero) 
(3) Therefore (x- 4) = (x- 4)(x + 4) 

Cancelling (x- 4) from both sides 
(4)1 = (x +4) 
(5) Then x = -3 
Which is the wrong step? 
l . I to 2 2. 2 to 3 
3 . 3 to 4 4. 4 to 5 
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ij777' \PART 'B' 

(UNIT - 1 ) 

21. ;:mt ｾ＠ f: X-+ ｘｾ＠ mft XEX *" fmr 
f(f(x)) =X ｾｉ＠ ffi 
I . f ｾ＠ (1trr 3il,_tJI4Ch ｾ＠

2. f ｾ＠ ｾＮ＠ ｾ＠ 311,_tJI4Ch ｾｉ＠

3. f 311-t-tJI?<Ch ｾ＠ ｾ＠ ｾ＠ ｾｉ＠

4. ｾ＠ ｾ＠ ｾ＠ ｾ＠ fcf; f )ij"t.(Jj(OCf; 'liT 

ｾｾｉ＠

21. Let f: X-+ X such that 
f(f(x)) = x for all xEX. Then 
1. f is one-to-one and onto. 
2. f is one-to-one, but not onto. 
3. f is onto but not one-to-one. 
4. f need not be either one-to-one or onto. 

22. ｾ＠ ｾ＠ ｾ＠ ｾ＠ f"- 2{' + f = 0 q;r ｾ＠

m ｾ｡ｴ＠ m ＳＱｑｃｦ［ＨｩｦｯＺｦｬｾ＠ ｾ＠ <f:r ｾ＠ v 
ｾｉ＠ ｾ＠ cR f<fi T: V -+ llt2 

, T(f) = 
(f'(O),f(O)) 

ＪＢｾｉ＠ ｣ｩｔｔｾ＠

l. 

2. 

3. 

4. 

ｾ＠ (1trr 311,_tJI4Chl 

ｾ＠ tJi'(f 31i,_tJI4Ch ｾｉ＠
ｾ＠

311,_tJI4Ch ｾ＠ ｾ＠ ｾｉ＠

;; err 31t,_o;,aq;, ;; ｾｾ＠

22. Let V be the space of twice differentiable 
functions on Ill. satisfying f"- 2[' + f = 0. 
Define T: V-+ lll.2 by T(f) = (f'(O).[(O)). 
Then Tis 
1. one-to-one and onto. 
2. one-to-one but not onto. 
3. onto but not one-to-one. 
4. neither one-to-one nor onto. 

23. ｾ＠
2% 

ｬｩｭ ｾｊ＠ e-tz dt 
x ... ox 

X 
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l. q;r ｾｾｾｾ＠

2. ｾｾｉ＠

3. q;r ｾ＠ ｾ＠ (1trr I *" lmTif ｾｉ＠

4. q;r ｾ＠ ｾ＠ (1trr 0 *" lmTif ｾｉ＠

23. The limit 
2x 

24. 

1J 2 lim- e-t dt 
X-+OX 

X 

I. does not exist. 
2. is infinite. 
3. exists and equals I. 
4. exists and equals 0. 

ｾ＠ .!.. +.!..!:! + ｾ＠ + ... q;r ll'i<IIQ\<'1 ｾ＠1! 21 31 

ｾｾＺ＠

I. 

3. 

e 
31! 

2 

2. ! 
2 

4 1 +! • 2 

24. The sum of the series 

25. 

25. 

26. 

1 1+2 1+2+3 I 1i + 2l + -
31

- + ... equa s 

1. e 2. 

3. 
3e 

2 4. 

e 

a" *" f.!tHr 34'H#1,_=am ｾ＠ｾ＠ m-m m ｾ＠ｾ＠

(Ill" cf:r 'HI#ilr:Q ｾ＠ *" ｾ＠ #l) 
I. {(x 11 x2, ... , Xn): lxtl < 1, 1 :s; i :s; n} 
2. {(x 1,X21 ... 1xn): x1 + x2 + ... + Xn = 0} 
3. ｻＨｸ Ｑ ｾｸ Ｒ Ｑ＠ ... ,Xn):x, 2!: 01 1 :s; i Sn} 
4. {(xvx 2, ... ,Xn): 1 S Xt S Ｒ Ｑ ｾ＠ 1 SiS n} 

Which ofthe following subsets of Ill." is 
compact (with respect to the usual topology of 
IR")? 
1. ｻＨｸ Ｑ ｾ＠ x21 ... 1 Xn): lxtl < 111 S i S n} 
2. {(x1, x2, ... I Xn): x1 + X2 + ... + Xn = 0} 
3. ｻＨｸ ＱＱ ｸ Ｒ ｾ＠ ... IXn): Xt ｾ＠ 01 1 SiS n} 
4. {(x1,X2, ... ,Xn): 1SXtS21, 

1 SiS n} 

｡ｴ｀ｾｱ［＠ ｾ＠ ｾ＠ fcttp; mer *" ｾ＠ ｾ＠
ｱ［ｲｾｾ＠

I. ｃｦｩＧｒＧＭｾｾ＠ ｾ＠ ｡ｴ｀ｾｱ［＠ ｾｉ＠

2. ｾ＠ ｡ｴ｀ｾｱ［＠ ｾ＠ ｾｉ＠
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3. 

4. 

tcf<;r a lh"lf<lCfl ｾ＠ 1 

ｃｦｬＱｦＭｾＭｃｦｬＱｦ＠ ｾ＠ ｾ＠ ｾ＠ ｡ｬｨＢｬｾｃｦｬ＠ ｾ＠ ｾｾ＠
" 

26. A polynomial of odd degree with real 
coefficients must have 
I. at least one real root. 
2. no real root. 
3. only real roots. 
4. at least one root which is not real. 

27. ｾｾ＠ A.B ｮｸｮｾｾｾ＠ ｾＪｾｭＭ
" 

m (A2B2
) ｾ＠ ｾ＠ ｾ＠ wrra1 t'? 

.:) 

1. (trace(AB))2 2. trace(AB2 A) 
3. trace((AB)2 ) 4. trace(BABA) 

27. Let A, 8 ben x n matrices. Which of the 
following equals trace(A2 8 2)? 
1. (trace(A8))2 2. trace(A82 A) 
3. trace((A8)2 ) 4. trace(8A8A) 

28. ｾ＠ ｾａ＠ , ｡ｩ｀ｾｃｦｬ＠ ｾｾｾｾｾｭ＠ <'flMT ｾ＠ n CflT 

ｭｸｮｾｾｬ＠ ｾｾ｣ｴｩｴﾥＺ＠

1. ｾＳｦｴ＠ b ｾｾａｸ］＠ b CflT ｾ＠ ｾ＠ ｾｉ＠

2. Ax = 0 CflT ｾ＠ ｾ＠ ｾ＠ ｾｉ＠

3. ｾ＠ Ax = b CflT ｾ＠ ｾ＠ ｾＮ＠ m ｾ＠
ｾｾｉ＠

4. ｹＧａ］ｏｾｾｾｹ＠ ｾｾｾｾ＠

y', ｾｲ＠ y ｾ＠ qftq(t Cflt ｾ＠ Cfi'«<T ｾｾ＠

28. Let A be an m x n matrix of rank n with real 
entries. Choose the correct statement. 
I. Ax = b has a solution for any b. 
2. Ax = 0 does not have a solution. 
3. If Ax= b has a solution, then it is unique. 
4. y' A= 0 for some nonzero y, where y' 

denotes the transpose of the vector y. 

29. ＲＰｘＵＰｾ＠ ａｾｾｾｾ＠ fcmr 13 

ｾｉ＠ Ax= 0 ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ fcmr Cfm t'? 
I. 7 2. 13 
3. 33 4. 37 

29. The row space of a 20 x 50 matrix A has 
dimension 13. What is the dimension of the 
space of solutions of Ax = 0? 
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30. 

30. 

31. 

31. 

1. 7 
3. 33 

2. 13 
4. 37 

ｾ＠ ｾ＠ｲｾ＠ 4x4al@f<lCfl ｾ＠ t ｾ＠
r• = o t1 ｾ＠ ｾ＠ 1 ｾ＠ i ｾ＠ 4 ｾ＠ ｾ＠

k1 :=dim Ker T1 61 ｾ＠ k1 ｾ＠ kz ｾ＠ k3 ｾ＠ k4 

ｾｾｾＪｾｭＭｬｦｴｾｾｾｴＧ＿＠
I. 3 ｾ＠ 4 ｾ＠ 4 s 4. 
3. 2 ｾ＠ 4 ｾ＠ 4 s; 4. 

2. 1 ｾ＠ 3 ｾ＠ 4 s 4. 
4. 2 ｾ＠ 3 s 4 ｾ＠ 4. 

LetT be a 4 x 4 real matrix such that T4 = 0. 
Let k1 := dim K er Ti for 1 S i S 4. Which of 
the following is NOT a possibility for the 
sequence k1 S k 2 S k3 S k4? 

I. 3 S 4 S 4 S 4. 2. 1 S 3 S 4 S 4. 
3. 2 s 4 s 4 s 4. 4. 2 s 3 s 4 s 4. 

ｾ＠ 4x4alh1f<lCfl ｾａｾｾｾ＠ tR, 

ｾ＠ ｾ＠ ｔＺｾ Ｔ ｾｾﾷＮ＠ Tv=Av, ｾ＠ ｾ＠

ｾ＠ 'tffirq; 't"4icHUI t, ｾ＠ Pf ｾ Ｔ＠ Cflt 4 X 1 

｡ｩ｀ｾｃｦｬ＠ ｾ＠ CflT 'HRt.'tl<Ol mvrct ｾｉ＠ A ｾ＠" .:) 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ ftlCfl<"Gl * ｾ＠ ｾ＠

lmage(T) c=rm Image(T2) ｾ＠ fcr1ml ｾｲＺ＠ 2 c=rtrr 

ｾＨﾷｾ＠ ｾｾ＠ ｾ＠ Cflt ｾ＠ Cfi«{T ｾ＠

[0 ｾｾ＠ ｾＺ＠ ｾＺｬ＠L. ａ］ｾ＠ [0 ｾｾ＠ ｾＺ＠ ｾＺ｝＠2. ａ ］ ｾ＠

3. A = ｛ｾ ＰＰ＠ ｾ＠ ｾ＠ ｾ｝＠
0 • ﾷ ｾ＠

[ 0 ｾｾ＠ ｾＺ＠ ｾＺ｝＠4. ａ ］ ｾ＠

Given a 4 x 4 real matrix A, letT: ｾ Ｔ＠ --+ ｾ Ｔ＠ be 
the linear transformation defined by Tv= Av, 
where we think of ｾ Ｔ ｡ｳ＠ the set of real 4 x 1 
matrices. For which choices of A given below, 
do Image(T) and Image(T2) have respective 
dimensions 2 and I? ( * denotes a nonzero 
entry) 

. [0 
I. ａ ］ ｾ＠ 2 ａ ］ ｛ｾ＠
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[

0 
_ 0 

4. ａＭｾ＠

32. ｾ＠ ｾ＠ ｾ＠ m-m ｾＳ＠ ｾ＠ ｾＲ＠ ｾ＠ 'fiT ｾ＠ 'tlWf; 

ｦＧＴｩＨＱｾＰｪ＠ t? 

a. f G) = (x 1 y) 
c. h (D = (; ｾ＠ ｾＩ＠
I. '1mf{ 

2. '1IDf g 

3. '1IDf h 

4. -mfr ｦＧＴｩ＼ＧＱｾＰＱ＠ r. 9 crm h 

32. Which of the following is a linear transfonn-
ation from ｾ Ｓ＠ to ｾ Ｒ ＿＠

a. f ＨｾＩ＠ = (x : y) 

(x) xy 
b. B ｾ＠ =(x+y) 

c. h(D = Ｈｾｾ＠ ｾＩ＠

l. only f. 
2. only g. 
3. only h. 
4. all the transformations f, B and h. 

(UNIT- 2 ) 
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I. 

2. 

g (itlT h, 4)';Tt ｾＩｴＧｩｬｊＱｩｾＮＮＬ＠ ｾ＠ ｾｉ＠

g ｾｩＧｉＩ＼ｈｩｾＮＮＬ＠ ｾＮ＠ 4'tj h ｾ＠ ｾＩｍｊｩｩｲｑｬＮＮＬ＠ ｾ＠

<#i'r ＮＳｴｔｩｮｾ＠ rrtff ｾｉ＠

3. h ｾＩ＼＾ｦｩ＼ｈｉｾＮＮＬ＠ ｾＮ＠ '4't1 g ｾ＠ ｾＩ＼＾ｦｩ＼ｈｉｾＮＮＬ＠ ｾ＠
..:> 

<#i'r ＮＳｴｔｩｮｾ＠ rrtff ｾｉ＠

33. Let f be a real valued hannonic function on (, 

that is, f satisfies the equation ＺＺｾ＠ + ＺＺｾ＠ = 0. 

Define the functions 

34. 

34. 

Then 
I. Band hare both holomorphic functions. 

B is holomorphic, but h need not be 
holomorphic. 

2. 

3. h is holomorphic, but B need not be 
holomorphic. 

4. both B and h are identically equal to the 
zero function. 

J 
z2 

--dz= 
4- z2 

iz+ll=2 

I. 0. 

3. 2rri. 

J 
z2 

--dz= 
4-z2 

fz+11=2 

1. 0. 

3. 2rri. 

2. -2rri. 

4. 1. 

2. -2rri. 

4. 1. 
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35. ｾ＠ ｾ＠ D ｾ＠ (wt, ... , Wto) CfiT 'Q"q;" 

ＧａｩｪｾＧｩｬＺ｡＠ t ｾ＠ w1E{1,2,3}, 1 S i S 10 (itfJ' 

Wt + Wt+l ｾ＠ i, 1 S i S 9 ｾ＠ ft:tQ" 'Q"q;" (m' 

ｾ＠ ｾｉ＠ err D ll 3f<nrcit ｾ＠ ｾ＠ ｾ＠

1. z11 + 1. 
3. 310 + 1. 

2. 210 + 1. 
4. 311 + 1. 

35. Let D be the set of tuples (w1, ... , w10), where 

w1E{1,2,3}, 1 S i S 10 and w1 + w1+1 is an 

even number for each i with 1 S i S 9. 
Then the number of elements in D is 

I. 211 + 1. 2. 210 + 1. 

3. 310 + 1. 4. 311 + 1. 

36. ｾｬｪＧｌｾＢｬ＠ {z E C I z 60 = -1, zk?: -1 ｾ＠ 0 < 

k < ＶＰｾｦｴＺｴｑＢｽｾ＠ ｾ＠ ｾ＠ t? 
I. 24. 
3. 32. 

2. 30. 
4. 45. 

36. How many elements does the set 

(z E C I z60 = -1, zk * -1 for 0 < k < 
60) have? 
1. 24. 2. 30. 
3. 32. 4. 45. 

37. ＼ｊ｣［ＺｑＱｃｦｩｬｾＨＱＱ＠ ｾＮ＠ Cfitlt 108 ｾ＠ ｾ＠ ｾ＠ ｾ＠

ｾｾＺ＠

l. 12. 
3. 6. 

2. 9. 
4. 5. 

37. Up to isomorphism, the number of abelian 

groups of order I 08 is: 
l. 12. 2. 9. 
3. 6. 4. 5. 

38. ;:ml ｾ＠ R, ｾ＠ 7l[x]/((x 2 + x + l)(x 3 + x + 

1)) ｾ＠ (itfJ' R 1t 2 <l ｾ＠ <IJ%'11ai'11 I ｾｉ＠

ｾ＠ R ｾ＠ <ljUj;;'H'iiffllllc:RI CRrr ｾ＠

I. 27. 2. 32. 

3. 64. 4. )J;t; 

38. Let R be the ring Z[x]/((x 2 + x + 1)(x3 + x + 
1)) and I be the ideal generated by 2 in R. 
What is the cardinality of the ring R? 

I. 27. 2. 32. 
3. 64. 4. Infinite. 
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39. <ljOiO"'ttiffllllc:RI Ｒ Ｑ ＰＰ ｾ＠ 'Q"q;" ｾ＠ ｾ＠ ｾ＠ ｾ＠

ｾｾＺ＠
I. 2. 
3. 9. 

2. 4. 
4. 100. 

39. The number of subfields of a field of cardinality 

2100 is 
I. 2. 2. 4. 
3. 9. 4. 100. 

40. ｾ＠ ｾＮ＠ ｾ＠ n ｾ＠ 1 ｾ＠ ft:tQ", R2 q'l Cn 'Q"q;" ｾ＠

ｾｾＮ＠ ｾｾｾＨｮＬｏＩ＠ ｂｭｾ＠

ｮｾｾｾｬ＠ err 

C= U Cn 
ｮｾｬ＠

q:;r ｾ＠ ｾ＠

I. ＨＨｸＬｹＩｅｾ＿Ｚｸ＾ｏ＠ ('fUTiyl < x}. 
2. ((x, y)EI!a2: x > 0 <1'm lyl < 2x}. 

3 ((x, y)Eli2: x > 0 <1'm IYI < 3x). 

4. ((x,y)Eli2:x>O). 

40. Let, for each n 2! 1, Cn be the open disc in IR2
, 

with centre at the point (n, 0) and radius equal 

ton. Then 

C = U cnis 
ｮｾＱ＠

I. ((x,y)EIR2:x > 0 and lyl < x). 
2. {(x,y)EIR2: x > 0 and IYI < 2x}. 

3. {(x,y)EIR2
: x > 0 and IYI < 3x}. 

4. ＨＨｸＬｹＩ€ｾ｟ＲＺ＠ X> 0). 

(UNIT - 3 J 

41. ｾ＠ ｾ＠ a,b E ｒｾ＠ a2 +b2 ?: O.err ｾｦｴ＠

ｾ＠

au au 
a ax + b iJy = 1; x, y E Ill 

u(x,y) = x, ax+ by= 1 q'l, CfiT 

t. 'Q"q;" <l ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ m b ｾｆ＠ ｾｾ＠

2. ｾｾｾｾｾ＠

3 . 'Q"q;" 3l a._ fa c:flll ｾ＠ ｾ＠ I 

4. ｾＺｾｾｾｾ＠

www.examrace.com



41. Let a, b E IR be such that a2 + b2 =t: 0. Then 
the Cauchy problem 

au au 
a ox + boy = 1; X, y E IR 
u(x,y) = x on ax+ by= 1 

1. has more than one solution if either a or 
b is zero 
has no solution 
has a unique solution 

2. 
3. 
4. has infinitely many solutions 

42. ｾ＠ ｾ＠ [: R -+ R, f(x) = a0 + a1x + a2x2 

ｾ＠ V<fi ｾ＠ t;, ao, a1, az E R CJm 

a2 * 0 ｉｾ＠
£1 = ｦｾｊＨｸＩ､ｸＭ (f(-1) + [(1)], 
Ez = ｦｾ Ｑ＠ f(x)dx-i (tC -1) + 2[(0) + f(l)) ｾＮ＠
CJm lxl,x E R(l;T ｾ＠ m;:r t; m 

I. IEtl < IEzl 
3. IEtl = 4l£zl 

2. IEtl = 2l£zl 
4. IEtl = BIEzl 

42. Let f: IR -+ IR be a polynomial of the form 
f(x) = a0 + a1x + a2x 2 with a0, a1, a2 E IR 
and a2 =t: 0. If 

E1 = ｦｾ Ｑ ｦＨｸＩ､ｸＭ [{( -1) + /(1)], 
Ez = f

1
f(x)dx- iCtC-1) + 2{(0) + /(1)) 

and lxl is the absolute value of x E IR, then 
I. IE1I < IEzl 2. IEtl = 21Ezl 
3. IE1I = 4IEzl 4. IEtl = BIEzl 

43. '8111Cfi<'l :ti11"tCfi{OI y(x) =A f
0

1(3x-2)t y(t)dt, 
ｖ＼ｦｩｾｬｾｭｴｲｾ＠

I. ｾ＠ Vcfi ｾｾ＠ ｾ＠ t;1 
2. c;)" ｾ＠ Ｚａｍｉｾ＠ ｾｉ＠

3. 4t ｾ＠ 3fftlCfi" ｾｾ＠ ｾ＠ ｾｉ＠

4. ｾｾｾｾｴ［ｬ＠

43. The integral equation 
y(x) = A f

0

1
(3x- 2)t y(t)dt, with A as a 

parameter, has 
1. only one characteristic number 
2. two characteristic numbers 
3. more than two characteristic numbers 
4. no characteristic number 
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44. ｾｾ＠ ｾｭ［Ｚｲｾ＠

y' + 2y = f(x), y(O) = 0, ｾ＠
f(x) = {1, 0 $ x $ 1 

0, X> 1 
q;r 'Q'q; ｾ＠ ｾ＠ y(x) ｾｉ＠

m Y(i) ｾｾｴ［Ｚ＠

I. 

3. 

sinh (1) 
-el-

slnh (1) 
-eZ-

2. cosh (1) 
-el-

4. cosh (1) 
-ez-

44. Let y(x) be a continuous solution of the initial 
value problem 
y' + 2y = f(x), y(O) = 0, 

h f( ) {
1, 0 $ X $ 1 

w ere x = O, x > 1 
Then y (i) is equal to 

1. 

3. 

2. 

4. 

45. c;)" ｾ＠ ＳｩｾｃＱＱ＼ｲｬｬ＠ ｾ＠ AB CJm BC tR 
fctmt, ｾ＠ A tR ｾ＠ t1)" ｾ＠ CJm B tR Vcfi ｾ＠
ｾ＠ ｾ＠ ｾ＠ ｾｉ＠ m ｾ＠ ｾ＠ ｴ＼ｭｩｾ＠ ｾ＠ ｾ＠.;) 

t? 
I. 3 
3. 5 

2. 4 
4. 6 

45. Consider two weightless, inextensible rods AB 
and BC, suspended at A and joined by a flexi-
ble joint at B. Then the degrees of freedom of 
the system is 
I. 3 2. 4 
3. 5 4. 6 

46. ODE 
(xy' - y)z = x2(x2 - yz) q;r ｾ＠ 'tiSIICfi<'l t;: 
I. y = xsinx 
2. y = x sin(x + .!!) 

4 
3. y =X 

1f 
4. y =X+-.; 

46. The singular integral of the ODE 
(xy'- y)2 = x 2(x2 - y2) is 
1. y = xsinx 
2. y = x sin(x + !!:) 

4 
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3. 
4. 

y=x 
rr y=x+-
4 

47. ｾＱｦｲＮｦｾ＠
au au 2 - + 2-= 0 u(O y) = 4e- Y ax ay ' ' 
tR fctmtl m u(1,1) Cf;T 1fr.f t: 
I. 4e-2 2. 4e2 

3. 2e-• 4. 4e4 

47. Consider the initial value problem 
au+ 2 au= 0 u(O y) = 4e-2Y. ax ay I I 

Then the value ofu(1,1) is 
I. 4e-2 2. 4e2 

3. ze-4 4. 4e4 

48. ｾ＠ 1fr.f ｾ＠ y' = 2JY, y(O) = a 
I. ＼ｊ［ｔｑＢｱ［ｾｾｴ＼ｲｴ｡Ｂ｡＼ｏ＠

2. CJ;T ｾ＠ ｾ＠ ｾ＠ t <rta" a > 0 

3. <); ｾＺ＠ ｾ＠ ｾ＠ ｾ＠ <rta" a= 0 

4. CJ;T -crq; ｾ＠ ｾ＠ t <rta" a ｾ＠ 0 

48. The initial value problem y' = 2.JY, y(O) = 
a, has 
I. a unique solution if a < 0 
2. no solution if a > 0 
3. infinitely many solutions if a = 0 
4. a unique solution if a ｾ＠ 0 

(UNIT - 4 ) 

49. 6 ｾ＠ ｾ＠ ｾ＠ 1tG ｾｾｾｦｴｯＺｱ［ｈＺ＠ ｾ＠ ｾ＠ ｾｾ＠ m G)' 

3roia ｾ＠ tR 1lGl ｾ＠ Cf;c;r ｾ＠ ｾ＠ t: 
ｾ＠

I. 10/6. 2. 10/3. 
3. 1/6. 4. 6/10. 

49. Ten balls are put in 6 slots at random. Then the 
expected total number of balls in the two 
extreme slots is 
I. 10/6. 
3. 1/6. 

2. 
4. 

10/3. 
6/10. 
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50. ｾ＠ ｾ＠ X, Y ｾ＠ ｾｭｦｴｯ［ｱ［＠ TR ｾ＠ (11.IT 

l = X;Y + 3 ｾｉ＠ ｾｘ＠ Cf;T ＳｊｦＳＱ｣［ｲｾ＠ ｾ＠ <{J t 
(itiT r Cf;T ＳｊｦＳＱ｣［ｲｾ＠ ｾ＠ t/J t, m z Cf;T 

ｾｾ･ｴＬｾ＠

I. 8(t) = e-iJt<P(2t)tjJ(- 2t). 

2. ecc) = ei3t<P G) tjJ (-D. 
3. fl(t) = e-iJt<P (i) tjJ (i). 
4. fl(t) = e-13t<P (i) tjJ ＨｾｴＩＮ＠

50. Let X, Y be independent random variables and 
let Z = x;Y + 3. If X has characteristic 

function <p and Y has characteristic function 1/J, 
then Z has characteristic function 8 where 
I. 8(t) = e-13tqJ(2t)ljJ(-2t). 

2. 8(t) = el3tqJ G) 1/J ( -i). 
3. 8(t) = e-t3t<p (i) 1/J (i). 
4. 8(t) = e-i3t<p (i) 1/J ＨｾｴＩＮ＠

51. ｾ＠ ｾ＠ Xn,X ｾｩｬｬｾｦｴｯ［ｱ［＠ TR ｾ＠ (itiT Xn ikvf ｾ＠
XtR (11.IT (-1)"Xn 3ft ikvf R" X tR ｾ＠

ｾｾｾ･ｲｲ＠

I. X CJ;T -crq; 'Hiif11C1 ikvf ｾ＠ ｾｉ＠

2. ｘｾｾｾｾｾｾ＠

3. ｘ＼ｊ［ｔｾｾｾｾｉ＠
ｾ＠

4. X2 ｾ＠ 3fiT{ ｾ＠ Tl'T1tvl 

51. Suppose Xn, X are random variables such that 
Xn converges in distribution to X and (-1)"Xn 
also converges in distribution to X. Then 
1. X must have a symmetric distribution. 
2. X must be 0. 
3. X must have a density. 
4. X2 must be a constant. 

52. (N(t): t ｾ＠ 0} ｾ＠ ｾ＠ ｾ＠ t, met l > 0 

ｾｉ＠ mil% Xn = N(n), n = 0,1,2,···1 ｾ＠ ｾ＠

ｾｃｦ＾ＢＧｴ［ｲｭｾｾ＠

1. (Xn} Q"q; ｾ＠ｾ＠ ｾ＠ t1 
2. {Xn} Q"q; 'jrt'tiCicff ｾ＠ ｾ＠ t, ｾ＠
ｾｾｾｭｾｴＧ＠
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3. (Xn)Cf;T ｾ＠ ｾ＠ m ｾｉ＠

4. (Xn) ｾ＠ 31C'IqCf1<vflll m<il'fq ｾ＠ ｾｉ＠

52. {N(t): t ｾ＠ 0} is a Poisson process with rate 
A.> 0. Let Xn = N(n), n = 0,1,2, ···Which of 
the following is correct? 
I. (Xn} is a transient Markov chain. 
2. (Xn} is a recurrent Markov chain. but 

has no stationary distribution. 
3. (Xn} has a stationary distribution. 
4. {Xn} is an irreducible Markov chain. 

53. ｾ＠ 1% CfilJ n ｾ＠ 1 (=ftlT 0 < p < 1 ｾ＠ ｾ＠ X-
ｾ＠

ｾ＠ (n, p) ｾ＠ (=ftlT Y- t:CI'ml (A.), CfilJ A.> 0 ｾ＠
ｾ＠

ｾｉ＠ ｾ＠ f% E[X] = E[Y] I en 
I. Var(X) = Var(Y) 
2. Var(X) < Var(Y) 
3. Var(Y) < Var(X) 

4. n, p (=ftlT .A ｾ＠ ;:rr;:rr trr ｾＮ＠ Var(X) , 

Var(Y) ｾ＠ ｾ＠ ｾ＠ Cf1#1 ｾ＠ ｾ＠ ｾｉ＠

53. Assume that X- Binomial (n,p) for some 
n ｾ＠ 1 and 0 < p < 1 andY-Poisson (A.) for 
some A. > 0. Suppose E[X] = E[Y]. Then 
l. V ar(X) = V ar(Y) 
2. Var(X) < V ar(Y) 
3. Var(Y) < Var(X) 
4. Var(X) may be larger or smaller than 

V ar(Y) depending on the values of n, p 
and A.. 

54. 1iJit f% X11 X2, .. ·, X7 N (Jl., a2) ｾ＠ ｾ＠ 7Tm' 

Ｎ ｾ＠ ｾｍｒｇ＼ｴＱ＠ ｾｾ＠ t. ｾ＠ p. (=ftlT a2 .mmr 
ｾｉ＠ H0 :p. = 2 ｾ＠ H1 :p. > 2 qt'lffOT ｾ＠ ｾ＠

i11t 'it ft!ta1t I ｾ＠ ｾ＠ Xt,X2, ... ,x, ｾ＠ ｾ＠

;rrrr 1.2, 1.3, 1.7, 1.8, 2.1, 2.3, 2.7 ｾｉ＠ ｾ＠ Pi 
QCf1'fiAI01C1: ｾｾ＠ ｾ＠ Cf;T ｾ＠ Cflt, en 
ｾＧｩｴｾｭｭｾｴ＿＠

1. 5% <ltiT 1% mm ｾ＠ '@'tt tR Ho 

ｾｾｾｴＱ＠

2. 5% (=ftlT 1% M ｾ＠ '@'tt tR H0 

31'8fl<f1Fl ｾ＠ ｾ＠ tr 
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3. 5% ｾ＠ ｾ＠ tR H0 31f<f!Cf11{ ｾ＠

ｾｾＮ＠ ｾ＠ ｬＥｾｾｴｩｻＧ＠

ｾｾｾｾｾ＠

4. ｉＥｾ＠ ｾ＠ trr H0 31f<l!Cf11{ ｾ＠

ｾｾＮ＠ ｾ＠ ＵＥｾｴｴｒｴｒｾ＠

ｾｾｾｾ＠

54. Let X 1, X 2, ···,X 7 be a random sample from 
N(Jl, a2

) where J.l and a2 are unknown. 
Consider the problem of testing H0 :J.l = 2 
against H1: J.l > 2. Suppose the observed values 
of x1, x2, .. ·, x7 are 
1.2, 1.3, 1.7, 1.8, 2.1, 2.3, 2.7. If we use the 
Uniformly Most Powerful test, which ofthe 
following is true? 
I. H0 is accepted both at S% and 1% levels 

of significance. 
2. H0 is rejected both at S% and I% levels 

of significance. 
3. H0 is rejected at 5% level of significance, 

but accepted at I% level of significance. 
4. H0 is rejected at 1% level of significance, 

but accepted at S% level of significance. 

55. ｾ＠ ｾ＠ x,l8i -N(8,, a2
), i = 1.2 ｾ Ｚ＠ ｾ＠

ｾｾ＠ ｾ＠ m ｾ＠ m 81 (ltiT 82 ｦＨＧｬＨｩｾｃＱ Ｚ＠

ｾＺ＠ ｾ＠ N(Jl., r2) ｾ Ｎ＠ ｾ＠ q2, p. (ltiT 

r 2 ｾ＠ ｾｉ＠ en ｾ＠ 'it ｾ＠ m -m, X1 (ltiT Xz ｾ＠

ｾｭ＠ ｭｩｴｾｾ＠

1. X1 (ltiT x2 f<'l(i,.C1: 'QCf ｾＺ＠

N(Jl., r2 + a2) ｾ＠ ｾｉ＠

2. Xt ntiT X2 I'I'AIAROIC1: ｾ＠ ｾ＠ ｾｉ＠

3. X1 (ltiT X2 , N(Jl., r 2 + a2
) ｾ＠ ｾ＠ a ｾ＠

ｾｾｾ＠

4. X1 <ltiT X2 l'l<ti1AROIC1: ｾ＠ ｾ＠ ｾ＠

ｾＺｾｾｾｾ＠

55. Suppose Xtl8t-N(8t,a2),i = 1,2 are 
independently distributed. Under the prior 
distribution, 81 and 82 are i.i.d 
N(Jl, r 2), where a2,J.l and r 2 are known. Then 
which of the following is true about the marginal 
distributions of X1 and X2? 
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I. x1 and x2 are i.i.d N(Jl, r 2 + u2
) . 

2. X1 and X2 are not nonnally distributed. 
3. X1 and X2 are N(J.l, r 2 + u2 ) but they are 

not independent. 
4. X1 and X2 are normally distributed but 

are not identically distributed. 

56. ｾｔ＠ Y1 = i{J + E1,i = 1,2,3, ｾ＠ £1,£2,£3 ｾｲ Ｚ＠

mt.<:T 0 <im ｾ＠ a2, 2a2
, 3a2 ｾ＠ ｾ＠

toac1::i<1 : Gift<; ｾＮ＠ crt fttmt1 ｾ＠ ｾ＠ ｾ＠ ｾＭｭ＠

ｻＱｃｦｬｔｾｾｾｾＶ＿＠

I. 

3. 

Yt+2yz+3yl 

6 

Yt +yz+Yl 

6 

2. .!_ (y + Y2 + Yl). 
11 1 2 3 

4. 3Yt +2yz+Y3 
10 

56. Consider the model Yc = iP + Ei, i = 1,2,3 
where £1, £2,£3 are independent with mean 0 
and variance u2, 2u2, 3u2 respectively. Which 
of the following is the best linear unbiased 
estimate of P? 
I Yt+2yz+3y3 
. 6 

2. 

3. 

4. 

!.(y +Yz+YJ). 
11 1 2 3 

Yt+Yz+YJ 
6 

3Yt +2yz+Yl 
10 

57. m;l ｾ＠ Y = (Y1, ···, Yn)' ｾ＠ SHiiAicr=ll iiz;:r 

Nn(O,J) nrn ｾｉ＠

ｾ＠ ｾ＠ ｾ＠ tR v ｾ＠ 'tiSifficiu m CflT 

ＧｴｩｾｓｉＺｴｩｻｏｉ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ m-m ｾＨＱ＠ n X 1 
ｾｲ＠ ｾ＠ ｾ＠ <fi«lT ｾＮ＠ ｾ＠ mfr 3{q<rQ 1 ｾＩ＠

I. I. 2. I+ u '. 
n 

3. u' 1--. 4. 
11' 

n n 

57. Let Y = (Y1, ···, Yn)' have the multivariate 
nonnal distribution Nn (0,1). Which of the 
following is the covariance matrix of the 
conditional distribution of Y given 

15 

(1 denotes then x 1 vector with all elements 1.) 
11' 1. I. 2. I+-. 
n 

3. tt' 1--. 4. 
11' 

n n 

58. ｾ＠ ｾ＠ k ｾ＠ ｾＮ＠ ｾ＠ Vc'li N = kM $Cf>l$li! ｾ＠

ｾＮ＠ 3fTmtr M <flrl ith m ｾ＠ 3mN nt CflT 

V<'1i ｾｔ＠ ｾＮ＠ ｾ＠ ｾ＠ ｾ＠ <=rm tcft 
Ci = 1,2, ...• k) m ｾ＠ ｾ＠ oro ｾｲ＠ ｾ＠

.3 

.m.<nr.r m- ｾ＠ mt.<r ｾ＠ Yt ｾ＠ ｾ＠ iiit1 
ｾｱ［ｴｾ＠

- - :. 't"k - (ittT - - rr.1 "t>'t ｾＬ＠Ys - k "-1'"1 Y1 Yw - n t' 

ｾ＠ ｾ＠ｾ＠ m-m ｊｦｊｑｬｾＺ＠ ｾ＠ t? 
I . ｾ＠ mt.<:r ｾ＠ ｾ＠ Ys ｾ＠ 6 'Cftcj 
ｙｷｾ＠ ilffi 61 

2. ｾｭｴＮ＼Ｚｔｾｾｙ ｳ ｾｾＶ＠

ｾｙｷｾＶＱ＠

3. Ys <im Yw• ｾ＠ ｾ＠ JfiUr ｾ＠ ｾ＠

ｾＶＱ＠

4. ｾ＠ ｾ＠ ｾ＠ ｾ＠ Ys"lll Yw• a't;IT ;l ｾ＠
ｾＳｦｴｾｾＶＱ＠

58. Suppose there are k strata of N = kM units 
each with size M. Draw a sample of size n1 
with replacement from the ith stratum and 
denote by y1 the sample mean of the study 
variable selected in the ith stratum, 
i = 1,2, ···, k. Define 

- _ 1 "t"k - d - _ I:f=t nrYI 
Ys-j;L-l=1Yi an Yw- n · 

Which of the following is necessarily true? 
I. Ys is unbiased but Yw is not unbiased for 

the population mean. 
2. Ys is not unbiased but Yw is unbiased for 

the population mean. 
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3. Both Ys and Yw are unbiased for the 
population mean. 

4. Neither Ys nor Yw is unbiased for the 
population mean. 

59. ｾ＠ (b, k, 17, r, A.) ｾ＠ ｴｩ＼ｪｾＨＱ＠ ｾ＠ ｾ＠

ｾ＠ (BIBD) ｾ＠ Gf1t lT fitmt I BIBD ｾ＠

ｾｾｾｬｴｾｾＭｾｾｭＭｾ＠

l. (b- 1, k- A., b- k, k, A.). 
2. (b, 17- k, 17, b - r, b - 2r +A.). 

3. (ll(ll2-
1
)' 2,17,17-1,1 ). 

4. (k, b, r, 17, A.-1). 

59. Consider a Balanced Incomplete Block Design 
(BIBD) with parameters (b, k, v, r, it). Which 
of the following cannot possibly be the 
parameters of a BIBD? 
I. (b -1,k- it,b- k,k,it). 
2. (b, v - k, v, b - r, b - 2r + it). 
3, e(v

2
-

1
) 12, v, lJ- 1,1 ). 

4. (k, b, r, v, it - 1). 

60. ;:mt ｾ＠ Xt,Xz, .. ·,Xn :t=a<'i::tCi: <1trr ｾＺ＠

ｾ＠ ｾｭ＠ Ro;q; m- g- ｾ＠ 111t.<:r i ｾ＠ tmr 

QCf; iHUICii<h'J ｾ＠ t 
;:mt ｾ＠ Sn == X1 + X2 + ... + Xn (itlT 

N == inf (n ｾ＠ 1: Sn > 1} g-1 err Var(N) 

ｾｾｴＺ＠
I. I. 
3. A_2. 

2. A. 
4. oo. 

60. LetX1,X2, ... ,Xn be independent and 
identically distributed rattdom variables having 

an exponential distribution with mean I· 
Let Sn = X1 + X2 + ... + Xn and N = inf {n ｾ＠
l:Sn > 1}. Then Var(N) equals 
1. 1. 2. it. 
3. it2 • 4. 00, 

16 

'J117T \PART 'C' 

(UNIT- 1 J 

61. n ｾ＠ 1 ｾ＠ nw, mit ｾ＠

Bn(x) = sin2 (x + .;) ,xE(O,oo) 

(1tiT fn(X) =I: 9n(t)dt g-1 err 
1. [O,oo) tR ｾ＠ ｾ＠ ｾ＠ {Cftfi (fn} 

ｾ＠ ｾ＠ t, trq [O,oo) ｾ＠

Q<h'tli11CI1(1: ｾ＠ Cl1't'i' ｾｉ＠
2. [0, oo) ｾ＠ ｾｾＨＱ＠ ｾ＠ Mt ｾ＠ Cftfi 

ifn} ｾ＠ Cl1't't ｾｉ＠
3. [0,1] ｾ＠ (fn} Q<f;'fld11CI1(1: ｾ＠ ｾ＠ t1 

4. [0, oo) ｾ＠ (fn} Q<h'HS11CI1(1: ｾ＠ ｾ＠ t1 

61. For n ｾ＠ 1, let 

Bn(X) = sin2 (x +;),xe[O,oO) 

and fn(x) = J; Bn(t)dt. Then 

1. lfn} converges pointwise to a function f 
on [0, oo), but does not converge 
uniformly on [0, oo). 

2. lfn} does not converge pointwise to any 
function on (0, oo). 

3. lfn} converges uniformly on (0,1]. 
4. lfn} converges uniformly on [0, oo). 

62. ;:mt ｾ＠ a QCf; tr.l ｡ｩＧｒＡｾ＼ｨ＠ ｾ＠ t1 fm:;r 

<Hiil<ht>i'l 1t ｾ＠ ｾ＠ m ｾ＼ｈｉＺｦｴ＠ t? 
I. 

2. 

3. 

4. 

J.a 1 
o x• dx. 

J.a 1 

0 ..;xdx. 

f'"'-1 -dx 
4 xlogex · 

f."" 1 d 
5 x(loge x)2 X. 

62. Let a be a positive real number. Which of the 
following integrals are convergent? 

ra 1 
1. Jo x• dx. 

ra 1 
2. Jo rxdx. 
3. f4oo_1_dx. 

xlog,x 

4. fsoo x(lo;ex)2 dx. 

www.examrace.com



63. lll 2 ｾ＠ ｾ＠ ｾｊｪＭ｣ＮｩｬＴｦ＠ ｾ＠ ｾ＠ ｾ＠ Qif ｾ＠

1ffCr tl ＨｾｾｊｪＭ｣ＮｩｬＴｦ＠ A,B ｾ＠ IR2 ｾ＠ fmr. A+ 8 = 
{a+ b I aeA, beB)] 

I. S = {(x,y) I x 2 + y2 = 1} 
2. S = {(x,y) I x 2 + y 2 < 1} 
3. S = {(x,y)lx = y} + {(x,y) lx = -y} 
4. S = {(x,y)lx = y} + {(x,y) I x = y} 

63. Which of the following sets in R 2 have positive 
Lebesgue measure? 

[
For two sets A, B ｾ＠ R.2,A + B] 

={a+ b I aeA,beB) 
l. S = {(x,y) lx 2 + y 2 = 1) 
2. S={(x,y)lx2 +y2 <1) 
3. S = {(x,y)lx = y} + {(x,y) I x = -y} 
4. S = {(x,y)lx = y} + ((x,y) I x = y} 

64. ｾ＠ ｾ＠ ｾ＠ ｾａＭ｣ＮｩｬＴｦ＠ ｾ＠ ｾ＠ q,>f;r.m ｊｩ､ｩｏｉｾ＼ｉ＠
ｾ＠

ｾ＠ ? eN ｾ＠ mr.m ｾ＠ ｾ Ｑ Ｍ｣Ｎｩｬ＼ｾ＠ ｾ＠ ｾ＠

＼ｮﾫｲｲｾ＠

I. (!It: N .... {1,2}}. 
2. {/If: {1,2}-. N}. 
3. {fl f: {1,2} -t N, /(1) S /(2)}. 
4. {f I f: N .... {1,2}, /(1) s /(2)} . 

64. Which ofthe following sets of functions are 
uncountable? (N stands for the set of natural 
numbers.) 
1. {!If: N -+ {1,2)}. 
2. {flf: {1,2} -+ N}. 
3. {fl f: {1,2) -+ N, /(1) ｾ＠ /(2)). 
4. {f I f: N-+ {1,2},/(1) ｾ＠ /(2)}. 

65. ｾ＠ 1% IR trr tr<fi ｾ＠ ｾ＠ f ｾＮ＠ C'fm 

aelllo>O ｾｦｭｲ＠

ｾ＠ 1%, w(a, o) = suplf(x) - f(a)l. 
xe[a-o,a + o). 

m 
I. w(a, o1) S w(a, oz) if o1 S o2. 
2. lims ... o+ w(a, o) = 0 ｾ＠ a E Ill "' ｾｉ＠

3. lims ... o+ w(a, o) ｾ＠ ｾ＠ ｾ＠ ｾ＼ｦ｣ｦｩＨＱＱＢ＠

ｾｾｉ＠

4. lims •0+ w(a, o) = 0 ma- C'fm ｾ＠ ma- a 

trr f ｾｾｉ＠
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65. Let f be a bounded function on R and a(; a. 
For 8 > 0, 
let w(a, 8) = suplf(x)- f(a)l. 
XE[a -8,a +8]. 

Then 
1. w(a, 81) ｾ＠ w(a, 82) if 81 S 82• 

2. lim 6 ... 0+ w(a, 8) = 0 for all a E JR. 
3. lim0 ... 0+ w(a, 8) need not exist. 
4. lim0 ... 0+ w(a, 8) = 0 if and only iff is 

continuous at a. 

66. n ｾ＠ 2 c)l fmr, mit 1% a = - 1
- ｾｉ＠ (=lT n .1 log n 

l. ｾ＠ ＨｮｮＩｾ＠ .. z ｾ＠ ｾｾ＠

2. ｾ＠ ｌｾｲＮＲ＠ ｡ｮｾ＠ ｾ ｉ＠

3 ｾｅｾ］Ｒｾｾｾｾ＠

4. ｾｌｾＬＮｺＨＭＱＩ Ｂ ｡ｮ＠ Ｓｩｾ＠ ｾｉ＠

1 
66. For n ｾ＠ 2, let an = -

1
-. Then 

n ogn 
1. The sequence {a,.J:-z is t:om-ergent. 
2. The series ｌｾ］ Ｒ＠ an is convergeat. 
3. The series ｌｾ］ Ｒ＠ ｡ｾ＠ is convergent. 
4. The series ｌｾ］ｬ＠ ( -1) nan is convergent. 

67. ma 1% (ao. al, az, } ｃｬｬｨＧｦｾｃｦｬ＠ ｾ＠ q;r '(!Cf; 

ｾ＠ ｾｉ＠ ｾ＠ 3ft k ｾ＠ 1 ｾ＠ fmr, 1i1i1 fil> 
ｾ＠

Sn = ｌｾ］ｏ＠ au( ｾｉ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ <lit.; m mn 
t? 
I. ｾｬｩｭｮＮＮＮＬＢＢｓｮ＠ ｾｾｴ ｮｔ＠ ｌｾ＠ o"r.: 

ｱ［ｲｾｾｾ＠

2. ma-limn-cc S11 i.f\1 Ｓｾ＠ t. eft ｌｾ ｾｯ＠ ar., 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾＢｬｦ｣ｦｩ｣ｴｔ＠ ｾ＠ ｾｉ＠

3. ma- ｌｾ］ｏ＠ am ｾ＠ ｾ＠ ｾＮ＠ err limn ... oo s,, 
ｱ［ｲｾｾｬ＠

4. ma- ｌｾ ］ｏ＠ am i.f\1 ｾ＠ t;, en lin'n·•:» Sn 

ｾｾｾｾｾｾｾｾ ｾ＠

67. Let { a0 , a11 a2, ••• ) be a scqu('nce of real 
numbers. 
For any k ｾ＠ 1, let Sn = ｌｾ］ｯ＠ a2k. \Vhtch of 
the following statemerhs are correct? 
I. lf limn-4oo Sn exists, then L:=o am 

exists. 
2. If limn-.oo Sn exists, then L:=o am oeed 

not exist. 

www.examrace.com



3. lfl: :=o am exists, then limn-oo Sn 
exists. 

4. Ifl: :=o am exists, then limn ... oo Sn need 
not exist. 

68. ｾ＠ ｾ＠ F: ｾｮ＠ X ｾｮ＠ ｾ＠ ｾ＠ ｾ＠ F(x,y) = (Ax,y) 

ｾ＠ ｾ＠ (.) ｾｮ＠ CfiT m;rq:; 3fi<;{ "l0101lh('l ｾＮ＠ nm 
A QCii n X n am(=lfcl'*' ｾ＠ ｾｉ＠ ｾ＠ D ｾ＠- " .. 
Ｓｦ｡ＧＪＧＨＧｬＢＧｾ＠ <fiT ｾ＠ Cf>tClT ｾｾ＠ ｾ＠ ｾ＠ * 
＼ｦｬＧｴｮＭｾ＠ ｾ＠ 6? 
l. (DF(x.y))(u, v) = (Au,y) +(Ax. v}. 
2. (DF(x.y))(O,O) = 0. 

3. CfiU; (x. ｹＩ･ＭｾＢ＠ X ｾｮ＠ ｾ＠ fc:lv DF(x, y) .., 
ｾｾｾｾ＠

4. DF(x.y). (x,y) = (0,0) qr ｾ＠ ｾ＠

ｾｉ＠

68. Let F: !Rl." x !Rl." --+ IRl. be the function F(x, y) = 
(Ax, y), where (,) is the standard inner product 
of !Rl." and A is an x n real matrix. llcrc D 
denotes the total deri vative. Which of the 
following statements arc correct? 
I. (DF(x.y))(u, v) = (Au,y) +(Ax, v}. 
2. (DF(x,y))(O,O) = 0. 
3. DF(x,y) may not exist for some 

(x.y)e-!Rl." x !Rl.". 
4. DF(x. y) docs not exist at (x. y) = (0,0). 

69. ｾ＠ ｾ＠ ｻＺｾＢ＠ ｾ＠ R"QC!i tfmf ｾ＠ ｾ＠ ｾ＠

JR" lf(x)ldx < oo ｾｉ＠

ｾ＠ f% A QCii alt=<1Fcl'*' n x n c:l!("<fl'{vfill ｾ＠.., " 
ｾ＠ nm ｸＮｹ･ＭｾＢ＠ ｾ＠ fc:lv ｾ＠ ｾ＠ (x.y}. ｾｮ＠ qr 

m;rq:; 3fi<;{ J I o 101Cfl('l <fiT ｾ＠ Cf>tClT ｾｉ＠ err .., 
fan f(Ax)e'(y,x)dx = 
I r f(x)e'<(A-I{y.x).....!!!_ 
· JR" jdet AI 

2. f ｦＨｸＩ･ Ｑ ＼ＮＭＮｔｹＮｸ＾ｾＮ＠
an (dctAI 

3. fan f(x)ei((Arfly.x)dx. 

4 r f(x)eHrly,x)_.!!!__ 
· Jan ldetAI 

18 

69. Let f: !Rl.n ｾ＠ 1Rl.11 be a continuous function such 
that JJR" lf(x)ldx < oo. 
l .et A be a real n x n invertible matrix and for 
x. ye-IRl.n, let (x, y} denote the standard inner 
pn)duct in 1Rl.11

• Then Jlll" f(Ax)ei(y,x>dx = 

f f(x)e'<(A-1{ y.x>-.!!!..__ 
ｾｮ＠ ldet AI .., J f( ) i(ATyx) dx 
ｾｮ＠ X e , ldetAI . 

., J':l" f(x)e'<(Arfly.x>dx. 

ｾ＠ f f(x)ei<A-Iy,x> ｾ＠
· :Ia" ldct AI 

70. QCii ｮｸｮｾＧｬｾａＬ＠ Ak=ln,(nxn 
" 

(1,fiR'*' ＳｾＬ＠ ｾ＠ k QCii tr.Tf tfUl'rcf; > 1 ｾＩ＠ CfiT 
" " 

ｾ＠ Cf>tClT ｾｉ＠ ｾ＠ ｾ＠ A <fiT QCii 

Ｓｦｦｩｩ＼［［ｾ＠ mar 1 ｾｾｉ＠ ･ｲｲｾｾ ｾ＠

ｾ＠ ｾＭｾ＠ ｊｩｭｾＺ＠ ｾ＠ 6? 
I. 

2. 
" .). 

4. 

A ｦ｣ｬＧＪＧｾｯＱＢＧｬｬ＠ ｾｉ＠

A + A2 + ··· + Ak-l = 0 n x n ｾｊｲｬｬＧ＠ ｾ＠
I " " 

tr(A) + tr(A 2
) + ··· + tr(Ak- 1

) = -n. 
A -1 + A-2 + ... + A-(k-1) =-ln. 

70. An n x n complex. matrix A satisfies Ak = In, 
then X n identity matrix, where k is a positive 
integer> 1. Suppose 1 is not an eigenvalue of 
A. Then which of the following statements are 
necessarily true? 
I. A is diagonalizable. 
2. A + A2 + ... + Ak-t = 0, then x n zero 

matrix. 
3. tr(A) + tr(A 2) + ··· + tr(Ak-t) = -n. 
4. A-1 + A-z + ... + A-(k-1) = -ln. 

I. 

2. 

3. 

4. 

ｑｃＡｩｾｾｾ＠
" " 

ｾｉ＠ ＼ｦｩｔｾｾ＠

ｾ＠ 2 CfiT QCii ｾ＠

QCii ｾｾ＠ fcro; {i SirJl (1 ｾ＠
" " 
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71. Let S be the set of 3 x 3 real matrices A with 

Ar A = Ｈｾ＠ ｾ＠ ｾＩＮ＠ Then the setS contains 
0 0 0 

I. a nilpotent matrix. 
2. a matrix of rank one. 
3. a matrix of rank two. 
4. a non-zero skew-symmetric matrix. 

72. ｾ＠ ｾ＠ S: an-+ an, 'QCfi ｾ＠ aea,a =F 0 ｾ＠
ｾ＠ S(v) = av ｾ＠ ｾ＠ ｾｉ＠

ｾ＠ ｾ＠ T: an -+ an 'QCfi ｾ＠ 'f4i("HOI ｾ＠ ｾ＠

r ｾ＠ ｾｾｃｦｩｃＱＺ＠ ｾ＠ Ｓｦｦｩｴ＼［ｲｾ＠ ｾｲｲ＠ CfiT 'QCfi 

ｴｬｒｴＮＮｩｬｾ＠ 8 = (vl, ... I Vn} ｾｉ＠ m 
"' 

I. Ｘｾ＠ ｾ＠ T CfiT ｾｾｾｉ＠

2. Ｘｾ＠ ｾ＠ (T-S) CfiT ｾ＠ ｾ＠ 61 
3. 8 ｾ＠ ｾ＠ T CfiT ｾ＠ ｊｭｲｾｾＺ＠

ｾ＠ ｾ＠ ｾＮ＠ tffiJ :;crt'r fnpr ｾｉ＠
4. Ｘｾ＠ ｾ｡＠ r ifiT ｾ＠ ｾ＠ ｾＮ＠ tffij 8 

ｾ＠ ｾ＠ (T-S)CfiT ｾｾｾｾｉ＠

72. LetS: !Rn-+ !Rn be given by S(v) = av for a 
fixed ae!R, a * 0. 
LetT: !Rn -+ !Rn be a linear transformation such 
that B = {v 11 ... , vn} is a set of linearly 
independent eigenvectors ofT. Then 
I. The matrix ofT with respect to 8 is 

diagonal. 
2. The matrix of (T - S) with respect to 8 

is diagonal. 
3. The matrix ofT with respect to 8 is not 

necessarily diagonal, but is upper 
triangular. 

4. The matrix ofT with respect to 8 is 
diagonal but the matrix of (T - S) with 
respect to B is not diagonal. 

73. ｾ＠ ｾ＠ A = Ｈｾ＠ ｾ＠ ｾＩ＠ 'tTCfi' 3 X 3 ｾ＠ 6, 
0 0 a 

ｾ＠ ｡Ｌ｢Ｌ｣Ｌ､ｾ＠ ｾｉ＠ riT ｾ＠ tmrr ｾＺ＠

19 

I. 

2. 

3. 

4. 

ｾ＠ a* 0, m 'Q"Cfi' ｾ＠ ｰ･ｾ｛ｸｪ＠ 6 ｾ＠
A CfiT ｣ｪｾｓｩ＠ p(A) 61 
ｾ＠ ｾ＠ qE7l[x] ｾ＠ ｾＮ＠ ｾ＠

(

q(a) q(b) q(c)) 
q(A) = 0 q(a) q(cl) ｾｉ＠

0 0 q(a) 

ｾ＠ tm quftq:;' n <t ｾ＠ ｾ＠ A 11 = 0 t. 
" m A3 = o 61 

(a' 0 c') 
ａｾ＠ 0 a' 0 ｾｾｾＪＧｾ＠

0 0 a' 
ｓＶｓｩｾｾｬｩｾ＠ ｾ＠ 61 

73. Let A = Ｈｾ＠ : ｾＩ＠ be a 3 x 3 ｭ｡ｴｲｩｾ＠ "'here 
0 0 a 

a, b, c, d arc integers. Then. we must ha\ e: 

I. If a * 0, there is a polynomial pt:!Qllx J 
such that p(A) is the inverse of A 

2. For each polynomial qc7l[x], the matrix 

(

q(a) q(b) q(c)) 
q(A) = 0 q(a) q(d) . 

0 0 q(a) 
3. lf An = 0 for some positive integer 

n. then A3 = 0. 
4. A commutes with every matrix of 

(a' 0 c') the form 0 a' 0 . 
0 0 a' 

74. xea ｾ＠ ｾ＠ ｾ＠ ｾ＠ Pn(X) = xn (itiT 

f.J = span(Po.Pl•Pv ... } ｾｉ＠ c=IT 

I. R 1:1{ ｾ＠ ｾｬｦＨＱｾｃｦｩ＠ Rr.1 ｾ＠ ｾ＠ ｾ＠

ｾｔｾｦＮｊ＠ ｾｉ＠

2. R 1:1{ ｾ＠ ｾｬｦｃＱｾｃｦｩ＠ Rr.1 ｾ＠ ｾ＠ ｾ＠

ＳＴｴｬｬｩｾ＠ f.J ｾｉ＠

3. ｒＱＺｦｻｾｾｾｾｾｔｾ＠

'# 'QCfi ｾｾｃｦｩＨＱＺ＠ ｾ＠ ｴｬｬｩＢｴＮＮｩｬｾ＠

"' {po. Pt• pz, ... } ｾｉ＠
4. ｾｱ［ＩｯＱＱＱｬｴｴｾ＠ ｾ＠ f.J ｾ＠ ｾ＠ ｾ＠ ｾｉ＠
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74. Let Pn(x) = xn for ｘｅｾ＠ and let p = 
span(p0, p1, p2, ..• }. Then 
I. p is the vector space of all real valued 

continuous functions on ｾＭ
2. p is a subspace of all real valued 

continuous functions on ｾＭ
3. (Po· p1, p2, ..• } is a linearly independent 

set in the vector space of all continuous 
functions on ｾＭ

4. Trigonometric functions belong top. 

75. ｾｲ＠ ｾ＠ ｾ Ｓ＠ ｾ＠ ＳｱｴＱａｾｾｩ＠ ｾ＠ ｾ＠ ｾ＠

ｭＭｾｾ＠

I. {(x,y,z):x+y=O}. 
2. {(x, y, z): x - y = 0}. 
3. {(x,y,z):x+y=l}. 
4. ((x,y,z):x-y=l}. 

75. Which of the following are subspaces of the 
vector space ｾ Ｓ ＿＠

l. ((x,y,z):x+y=O}. 
2. ((x,y,z):x- y = 0). 
3. ((x,y,z):x + y = 1}. 
4. {(x,y,z):x-y=l}. 

ｾＶＱ＠ ｾｊｴｾｾＭｾｾｾｾ＠

I. ｾａ］Ｔ＠

2. ｾ＠ ｾｲ＠ ｢･ｾ Ｔ ｾ＠ ｾＮａｸ］＠ b<fiT ｾﾭ

ｾ＠ Vcf1 ｾ＠ 61 
3. dim (nullspace A) ｾ＠ 1. 

4. A q;r Vcf1 ｾｾ＠ 1llal 0 61 

76. Let A be an invertible 4 x 4 real matrix. Which 
of the following are NOT true? 
I. RankA = 4. 
2. For every vector ｢･ｾ｜＠ Ax = b has 

exactly one solution. 
3. dim (nullspace A) ｾ＠ 1. 
4. 0 is an eigenvalue of A. 

77. ｾｾ＠ ｾｲ＠ ｴｾａｻＧｱＺ｡ｬ＠ V1, Vz, V3, V4 ('{1rr ｾ＠

ｾｱｩ｣ｈｵｎ＠ ¢ 1: V1 --. V2, ¢ 2 : V2 - V3, ¢ 3 : V3 --. V4 

ｾ＠ Ker (¢1) = {0}, Range (¢1) = Ker (¢2), 

Range (¢2) = Ker (¢3), Range (¢3) = V4 ｾ＠

fm.rRJcrr 

20 

4 

1. Ic- tY dim Vt = o 
i =l 
4 

2. I c-1)1 dim vi> o. 
1=2 

4 

3. I(-1)1 dim V1 < 0. 
i = l 

4 

4. I(-1)1 dim V1 * 0. 
1=1 

77. Consider non-zero vector spaces V1, V2, V3, V4 
and linear transformations ¢ 1: V1 -+ Vz, 
¢z: Vz-+ V3, ¢3: V3--+ V4 such that Ker 
(¢1) = {0}, Range (¢1) = Ker (¢2), Range 
(¢z) = Ker (¢3), Range (¢3) = V4. Then 

4 

1. I(-l)i dim V1 = 0 
i=l 

4 

2. I (-1)1 dim V1 > 0. 
i=2 

4 

3. I (-1)1 dim V1 < 0. 
i=1 

4 

4. I (-1)1 dim V1 * 0. 
i=l 

78. ｾ＠ ｾ＠ ｾ＠ V<fl <'llt=eifaCfl n x 1 ｾｲ＠ 6 ｾ＠
ｾｉｾ＠ = 1 q;r ti"RTllTGi Cfl«lT ｾ＠ • ｾ＠ .!! I 1 !! cnr 
ｾ＠ 61 ｾ＠ 'iit fcl:i A = I- ＲＡＡｾＧＮ＠ ｾ＠

I, ｾ＠ n q;r cktli1Cfl ｾ＠ 6"1 ｾ＠ Cfl1rviT ｾ＠
" 

ｾ＠ q,1;:r-m ｾ＠ ｾ＠

I. A faft'ff 61 2. A2 =A. 

3. Trace (A) = n - 2. 4. A2 =f. 

78. Let 1f be a real n x 1 vector satisfying g'g = 1, 
where g' is the transpose of g. Define 

A = I - 2:!:! g' where I is the nth order identity 
matrix. Which of the following statements are 
true? 
I. A is singular. 2. 
3. Trace (A) = n- 2. 4. 
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[UNIT- 2 ) 

79. ｾ＠ f.t r"(!q;" m ｾｾ＠ ｾ＠ 61 ｾ＠ ｾ＠
ｾ＠ｾ＠ Cf>'ta1 ｾ＠ ｾ＠ t? 
I. f Jrq{ 6 ｾ＠ f CfiT q-ftm "()Cfi $ft trn" 

ｾ＠ ｊｩ＼ＱｲｮｾＨＱ＠ 61 
2. f Jrq{ 6 ｾ＠ f ｾ＠ J-lJIDia·illl(1: ｾ＠ ｕｾ＠

" 
ｾｉ＠

3. f Jm"{ 6 ｾ＠ [, {ze«:: Re(z) ::; 0} tR ｾ＠

61 
4. f Jrq{ 6 ｾ＠ f CfiT Cllf(1fil4' 3:mT ｾ＠ 61 

79. Let f be an entire function. Which of the 
following statements are correct? 
I. f is constant if the range off is contained 

in a straight line. 
2. f is constant iff has uncountably many 

zeros. 
3. f is constant iff is bounded on 

{u(C:Re(z):::; 0} 
4. f is constant if the real part off is 

bounded. 

80. ｾｾ＠ (f('f ｾ＠ ｾ＠ ＳｱＧＤＭ｣ＮｾＴｩ＠ ｾ＠ 6l1t ｾ＠ ｾＮ＠ｾ＠ ｊｱｾﾷｾ ﾷ＠

nl = { CE( : ｛ｾ＠ ｾ｝Ｎ＠

ｊｮｦ｛ｏｔｾ＠ ＨｬｩｔｾＺ＠ ｵ｡Ｚｲｾｽ＠

nz = ! c e«: : [ ｾ＠ ｾ＠ ｾ｝＠

m(Ur ｾ＠ ('lT ¥""' ＢＢＧｾﾷｽ＠
ｾ＠ f.t 15 = {ze«: lizl 51} I ｾ＠

1. nl = 15. n2 = 15. 
2. nl:t-15,n2 =15. 
3. nl = 75,n2 * 15. 
4. nl * 15 nz * 15. 

80. Consider the following subsets of the complex 
plane: 

n, ; { C EC ' ｛ｾ＠ il 
is non-negative definite 

(or equivalently positive semi - deli nite) l 
n, ; {c•c , [ ｾ＠ ｾ＠ ｾ｝＠

is non negative definite 

(or equivalently positive semi - definite) l 
Let D = {u(C llzl :::; 1 }. Then 

!. fl1 = D, .0.2 = D. 
2. .0.1 =t. D, .0.2 = D. 
3 . .0.1 = D' .0.2 :f. D. 
4. .0.1 :f. D .0.2 :f. D. 

81. ｾ＠ f.t ＱＭｾｾ＠ "if{ ｾ＠ "()Cfi ｾ＠ p tt ｾ＠
ｾ＠ ｰｾ＠ mfr ｾｾ＠ 3l1ft ｾ＠

" 
H = {zeCIJm (z) > o} ｾｾｉ＠ err 

p'(:z) 
I. Jm p(z) > 0 for ze!RL 

p'(:z) 
2. Re i p(z) < 0 for ｺ･ｾＮ＠

p'(z) . 
3. /m p(z) > 0 for ze(, w1th /m z < 0. 

p'(z) . 
4. lm p(:z) > 0 for zeC. w1th /m z > 0. 

81. Let p be a polynomial in 1-complex variable. 
Suppose all zeroes ofp are in the upper half 

plane H = {u(C lim (z) > 0}. Then 
p'(z) 

I. /m p(z) > 0 for ｚｅｾＮ＠

2. Rei p'(z) < 0 for ZEIR!.. 
p(z) 

3 p'(z) . 
. lm p(z) > 0 for ZE(, w1th /m z < 0. 

4 I p'(z) · . m p(z) > 0 for ZE(, w1th /m z > 0. 
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82. ｾｲ｣［［＠ ｲｾｾｾｾｾＭ［［ｲｲ｣＠ *fct¥ 
ｾｾｾｾｾｾ＠ m ｦＳＱｩｒｾｾ＠
I. r (;) = 0 for all n ｾ＠ 1. 

2. f(z) = 0 for all lzl = ｾＮ＠
2 

3. rCz) = o ｲｯｲ｡ｬｬｮｾ＠ 1. 

4. f(z) = 0 for all u( - 1, 1). 

82. Let f be an analytic function defined on the 
open unit disc inC Then f is constant if 

I. f ＨｾＩ＠ = 0 for all n ｾ＠ 1. 
1 

2. f(z) = 0 for alllzl = 2· 
3. r(:2)=o ｦｯｲ｡ｬｬｮｾｬＮ＠
4. f(z) = 0 for all ZE( -1, 1). 

83. ｾ＠ % a: (1,2,3,4,5} -t {1,2,3,4,5} ｾ＠ Sfi'1fTJ<T 

Ｈｾ＠ c;trr 3-liT-U>iC<Cfl ｾ＠ ｾ＠ ｾ＠

a- 1
(}) ｾ｡ＨｽＩ＠ Vj, 1 ｾ＠ j ｾ＠ 5 ｾｉ＠

m ｾ＠ * ｾ＠ ｭＭｾ＠ ｾ＠ t? 
I. mft j, 1 ｾ＠ j ｾ＠ 5 ｾ＠ ｾ＠ a o (T(j) = j ｾｉ＠

2. ｾＳｦｴ＠ j, 1 ｾｪ＠ｾ＠ 5 ｾ＠ ft;W a-1(}) =a(}) 

tl 
3. Ｇｦｬ､ＢｪＢｴＭＧｴｬｾ＠ (lc: (T(k) * k} ｾ＠ ｾ＠ ｾ＠ ｾ＠

.31cfmf ｾｉ＠

4. ＧｦｩｊＢｪＢｴＭＧｴｬｾ＠ {k: a(k) = k} ｾ＠ ｾ＠ ｾ＠ ｾ＠

.31cfmf ｾｉ＠

83. Let a: {1,2,3,4,5} -+ {1,2,3,4,5} be a 
permutation (one-to-one and onto function) 
such that 
-l (j) < ()') \..J • 1 < . < 5 0' _0' vj, -J- . 

Then which of the following are true? 

I. a o a(j) = j for all j, 1 :=::; j :=::; 5. 
2. a -1 (j) = aU) for all j, 1 :=::; j :=::; 5. 
3. The set {k: a(k) * k} has an even 

number of elements. 
4. The set {k: a(k) = k} has an odd number 

of elements. 

84. ｾ＠ ｾ＠ * ｾ＠ ｭＭｾ＠ ］ｴｬＱｈｾ＠

a 24 = 6a + 2 mod 13 C!iT ｾ＠ ｾ＠ 6'1 

22 

I. 41 
3. 67 

2. 47 
4. 83 

84. Which of the following primes satisfy the 
congruence 
a24 = 6a + 2 mod 13? 
I. 41 2. 4 7 
3. 67 4. 83 

85. ｾ＠ x, y (itiT z ｾ＠ ｾ＠ ｾ＠ .31cfmf ｾ＠ (itiT 

xyz = 1, m 
I. yzx = 1. 
3. zxy = 1. 

2. yxz = 1. 
4. zyx = 1. 

85. If x, y and z are elements of a group such that 
xyz = 1, then 
I. yzx = 1. 
3. zxy = 1. 

2. 
4. 

yxz = 1. 
zyx = 1. 

86. Cfl)ft I 0 ｾ＠ ｾ＠ ｾ＠ C!iT CfdT ｴｩｾＢｩｃｦｩ＼ｻｏｉ＠ ｾ＠ * 
" 

ｾ＠ m-mm ｾ＠ ｾ＠ ｾｾ＠

I. 1 + 1 + 1 + 2 + 5 = 10. 
2. 1 + 2 + 3 + 4 = 10. 
3. 1 + 2 + 2 + 5 = 10. 
4. 1+1+2+2+2+2=10. 

86. Which of the following cannot be the class 
equation of a group of order I 0? 
I. 1 + 1 + 1 + 2 + 5 = 10. 
2. 1 + 2 + 3 + 4 = 10 . 
3. 1 + 2 + 2 + 5 = 10. 
4. 1 + 1 + 2 + 2 + 2 + 2 = 10. 

87. ｾＥ＠ [0,1] ｾ＠ mft alfC1faCfl 1lTOl ｾ＠ ｾ＠

C!iT crn<:l' C([0,1]) ｾｉ＠ ｾ＠ ｾ＠ * ｾ＠ ｭＭｾ＠
ｾｴ＿＠

I. C([0,1]) 'C.fCfi ｱｯｮ｣ｦｩＧｊｾ＠ t;ffi; ｾｉ＠
" 

2. 0 ｾ＠ (q""C(1 ｾ＠ ｾＳｦｴ＠ ｾ＠ C!iT tl#h Ｇｴｬｾ＠
ｾ＠ ｾ＠

ｾ＠ 3f£'tl1S6 JJUiJiiaJl ｾｉ＠
ｾ＠

3. 0 (itiT 1 ｾ＠ ｾ＠ (q""C(1 ｾ＠ mft ｾ＠ C!iT 
ｾ＠

ｴｩｊｏｉＢｴＭＧｴｬｾ＠ ｾ＠ ｾ＠ JiUIJliaJ'l ｾｉ＠
ｾ＠ ｾ＠

4. ｾ＠ [EC([0,1]) ｾ＠ ｾ＠ mft x€[0,1) c;trr 

'CiiTii n > 1 ｾ＠ ｾ＠ (f(x))n = 0 ｾＮ＠ m 
ｾ＠

mft x€[0,1] ｾ＠ ft;W f(x) = 0 ｾｉ＠
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87. Let C([0,1]) be the ring of all real valued 
continuous functions on [0,1]. Which of the 
following statements are true? 

I. C([0,1]) is an integral domain. 
2. The set of all functions vanishing at 0 is a 

maximal ideal. 
3. The set of all functions vanishing at both 

0 and 1 is a prime ideal. 
4. rf feC([0,1]) is such that 

(f(x))n = 0 for all x€[0,1] 
for some n > 1, then 
f(x) = 0 for all x£[0,1]. 

88. quTiq, 1JUTicf;t cf; mtT ｬＺＡｃｦｩＭｾ＠ ｾ＠ ｾ＠ cf; 
" .:1 ｾｾ＠ ..... 

ｾ＠ ll[x] * fap:;, ｾ＠ * ｾ＠ ｣ｮＧｴ｡ＺｲＭｾ＠

J1(>1QCfl{Uft4 6? 
.:1 

I. x2
- 5. 

2. 1 + (x + 1) + (x + 1)2 + (x + 1)3 

+(x +l) 4
• 

3. 1 + x + x2 + x3 + x4
• 

4. 1 + x + x2 + x 3. 

88. Which of the following polynomials are 
irreducible in the ring 7l[x] of polynomials in 
one variable with integer coefficients? 

I. x2 - 5. 
2. 1 + (x + 1) + (x + 1)2 + (x + 1)3 

+(x + 1)4
. 

3. 1 + x + x2 + x3 + x4
. 

4. l+x+x 2 +x3. 

89. ｾ＠ <fit fcf; fap:;, ｾ＠ * ｾ＠ cn'ta:r ｾ＠
ｾｾｱＢｻｾｾｬ＠

" .:1 

I. x 5 
- 3x4 + 2x3 

- Sx + 8 over ｾＭ
2. x3 + 2x2 + x + 1 over Q. 
3. x 3 + 3x2 - 6x + 3 over /E. 
4. x4 + x2 + 1 over IE/2/E. 

89. Determine which of the following polynomials 
are irreducible over the indicated rings. 
I. x5 

- 3x4 + 2x3 
- Sx + 8 over ｾＭ

2. x3 + 2x2 + x + 1 over Q. 
3. x3 + Ｓｸｾ ﾷ Ｍ 6x + 3 over 7l. 
4. x4 + x 2 + 1 over 7lj27l. 
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90. ｾ＠ cf> 'f1Ji-r.'il4 /E'f{ ｾＮｾｲ･ｦ＾＠
" .:1 . 

ｭｾＮ＠ ｾ＠ ｾ＠ 34tt<A"t.iJ4 ｾ＠ t ｾ＠ (1m 
.;) (. 

ｾ＠ｾ＠ ｾ＠ ftif(1 6, -m- IE, <IT 4 ｾ｛ｓｬ＠ (1 t I fap:;, 

ｾ＠ * ｾ＠ ｣ｮＧｴ｡ＺｲＭｾ＠ ｾ＠ 6? 
I. -r 34tt<fi"t.iJ4 ｾ＠ t 0lT ｾ＠ q"{ 

.;) 

ｷｭｵｲｾｾｾｴＱ＠

2. ｾﾷＪ＠ ｾｅｭｴｬ＠
3. ｾ＠ -r * IE t\13\fS)Ql t1 

4. ｾ＠ -r * IE CfiT "6"t J1qf{[Sl(1 

34tt<fi"t.iJ4 ｾ＠ tl 
.;) 

90. Consider the set 7l of integers, with the topology 
T in which a subset is closed if and only if it is 
empty, or 7l, or finite. Which of the following 
statements are true? 
1. -r is the subspace topology induced from 

the usual topology on R 
2. 7l is compact in the topology -r. 
3. 7l is Hausdorff in the topology -r. 
4. Every infinite subset of7l is dense in the 

topology -r. 

(UNIT- 3 ] 

91. ｾｭ｡Ｚｲｾ＠

91. 

dy = y 2 + cos2x, x > 0 
dx 

y(O) = o, cf> fcN ｾ＠ ｾ＠ ｾ＠ Ｙ｟｡ｾＱＱｈＱｦ｡ＺＩＨＱ＠ ｾ＠

cf; ｾ＠ CfiT 3"t.iJ(i<A ｾ＠ t 

I. [0, I] 
3. [0, 1/3] 

2. (0, 1/2] 
4. [0, 1/4] 

For the initial value problem 

dy = y 2 + cos2 x, x > 0 
dx 

y(O) = 0, 
The largest interval. of existence of the solution 
predicted by Picard's theorem is: 

I. [0, 1] 
3. [0, 1/3] 

2. [0, 1/2] 
4. [0, 1/4) 
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92. ｾ＠ ｾ＠ ｾＺ＠ ｊｦ｡Ｔ＾ＨＴｊｉｾ＠ ｾ＠ t t" ｾＮ＠
fop:;; ｾ＠ ｾ＠ <ft't;;-m, z(px - qy) = y 2 - x 2 

'*"' ｾ＠ Wlnr<f ｾ＠ t? 
L x2 + yz + z2 = f(xy) 
2. (x + y)2 + z2 = f(xy) 
3. ｾＲ＠ + y2 + z2 = f(y- x) 
4. xz + yz + z2 = f((x + y)z + zz) 

92. For an arbitrary continuously differentiable 
function f, which of the following IS a general 
solution of z(px - qy) = y2 - x2 

I. x2 + y2 + zZ = f(xy) 
2. (x + y)2 + :t2 = f(xy) 
3. x2 + y2 + zZ = f(y - x) 
4. x2 + y2 + z2 = f((x + y)z + z2) 

93. m.r ｾ＠ R tR vq; ｾ＠ ｾ＠ P ｾ＠ am m.Jr.<r. 
azy ay - . + (1 + x2)-+ P(x)y = O,x E R $ ｾ＠ax£ d.x 

ｾｾＴ＾ＨＱＺ＠ ｾ＠ ｾ＠ q;r ｾｩＧｈｾｾｩｦ＠ W ｾｉ＠ ｾ＠ ｾ＠

W(1) =a, W(2) = b and W(3) = c, eft 
I. 
2. 
3. 

4. 

a< 0 and b > 0 
a < b < c or a > b > c 
a b c -=-=-
lal fbi let 
0 < a < b and b > c > 0 

93. Let P be a continuous function on IR and W the 
ｗｲｯｮｾｫｩ｡ｮ＠ oftwo linearly independent 
solutions y1 and y2 of the ODE: 
d2y 2 dv 
- 2 + (1 +x ＩｾＫ＠ P(x)y = O,x E R. 
dx dx 
Let W(l) =a, W(2) = b and W(3) = c, 
then 
1. a < 0 and b > 0 
2. a < b < c or a > b > c 
"' a b c 
-'· tal = ibi = j;j 
4. 0 < a < b and b > c > 0 

94. FriHf 'ti&lllc-A4> 'HAI4>t'li1 ｾ＠ tmi 3 ｾ＠ ｾ＠

ｾｕｔＨＱｾｭｦｴｾｾｾｾｾ Ｚ＠

l. ｾｾ＠

2. ｾｊｏｃＧｈｲｴ＠ ＼ｬｩｔｾｾ＠

3. QII"Ct1<1 ｾ＠ i14"Gsti011 Frttm 
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94. The following numerical integration formula is 
exact for all polynomials of degree less than or 
equal to 3 
1. Trapezoidal rule 

2. Simpson's ird rule 

3. Simpson's ｾ＠ th rule 

4. Gauss-Legendre 2 point formula 

95. ?l&llAiti1 m <liT V4>' Cfi'OT, V.... ｾｦｴｾｩｳ＼ｴ＠ x 2 + y2 = 
｡ Ｒ ｾｾｴｒＮ＠ ｶＮＮＮＮｾｾｾｲｾｾｾ＠

(RCO f4ftla ｾ＠ am q;ur ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠

3qtmi ｾ＠ ｾ Ｎ＠ ｾ＠ ｾ＠ ｾｦｴ［ｲ＠ ｾ＠ ｾ＠ ｾ＠ t.<r 

ｾｾ＠ m 
I. z-.mi ｾ＠ f7lt ｾ＠ ｾ＠ ｾ＠ ｾ ｉ＠

2. z-Jm ｾ＠ f7'rt ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾｉ＠

3. ｺＭｾｲｲ＠ ｾ＠ ｾｬＧｲｮ｣ｲｲ＠ mt>r ｾ＠ ｾｉ＠

4. z- ｾｲｲ＠ "A" ｾｬＧｲｮ｣ｲｲ＠ mt>r ｾ＠ ｾ＠ ｾｉ＠

95. A particle of mass m is constrained to move on 
the surface of a cylinder x2 + y 2 = a2 under 
the influence of a force directed towards the 
origin and proportiona l to the distance of the 
particle from the origin. Then 
1. the angular momentum about z-axis is 

constant 
2. the angular momentum about z-axis is not 

constant 
3. the motion is simple harmonic in z-

direction 
4. the motion is not simple harmonic in z-

direction 

96. Fricf;nr :; = -4x - y, 

ｾｾｶｱ［＠

ay=x-2y ｾｾ＠
dt 

I. 3qilii\'1lct: ｾ＠ 3mffil' 
2. ｾ＠ 3mffil' 
3. 3qilii\'1lct : ｾ＠ ｾ＠

4. ｾｾ＠

96. The critical point of the system 
dx dy . dt' == -4x - y, dt' = x - 2y ts an 
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I. asymptotically stable node 
2. unstable node 
3. asymptotically stable spiral 
4. unstable spiral 

97 ｾｇＨｸｏＭｻ｡Ｋ｢ｬｯｧｻＬ＠ O<x${ 
' ' - C + d Jog X, { $ X $ 1 

xy" +y' = 0 t" ｾ＠ 1.fi;; ｾ＠ ｾＮ＠ ｾ＠ ｾ＠

q"{ f% ｾ＠ X -+ 0, y ｾ＠ ｾ ｾ＠ (itl'T 

y(1) = y'(1), ｾ＠

I. a = 1, b = 1, c = 1, d = 1 
2. a = 1, b = 0, c = 1, d = 0 
3. a = 0, b = 1, c = 0, d = 1 
4. a = 0, b = 0, c = 0, d = 0 

97. The function 
G(x ()={a+ b log{, 0 <X S ( 

' C + d log X, ( S X S 1 
is a Green's function for xy" + y' = 0, 
subject to y being bounded as x __. 0 and 
y(1) = y' (1), if 

I. a = 1, b = 1, c = 1, d = 1 
2. a = 1, b = 0, c = 1, d = 0 
3. a = 0, b = 1, c = 0, d = 1 
4. a = 0, b = 0, c = 0, d = 0 

y(x) = 1 + x3 + J; K(x, t)y(t)dt, ｾ＠

K(x, t) = 2x-t t" ｾＮ＠ t" ｾ＠ 'jii1{i'[c-(1 ｾ＠
K3(x, t) ｾ＠
I. 2x-t(x-t)2 
3. 2x-t-l(x- t)2 

2. 
4. 

2x-t(x-t)3 
zx-t-l(x- t)3 

98. For the integral equation y(x) = 1 + x3 + 
J: K(x, t)y(t)dt with kernel K(x, t) = zx-t, 

the iterated kernel K3 (x, t) is 

I. zx- t(x....-t)2 
2. zx-t(x-t)3 
3. zx-t-l(x- t)2 
4. zx- t-l(x- t)3 
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99. ｾ＠ I= J;1 y2 (y')2dx Cf>T um<fi ｾ＠ (0,0) 

(itl'T Cxt, Yt) ｾ＠ ｾ＠ ｾＮ＠

I. Vcfi' 3fiR ｾ＠ ｾ＠

2. X if>T V<fi' 'tfWl; ｾ＠ ｾ＠

3. q{q(>I:U (f;T Vcfi' mr ｾ＠
4. cfiOC£c-(1 q;r V<fi' mr ｾ＠

99. The extremal of the functional 
1 = J;1 y 2(y')2dx that passes through 
(0,0) ｾｮ､＠ (x1, y1) is 
I. a constant function 
2. a linear function of x 
3. part of a parabola 
4. part of an ellipse 

100. ｾ＠ f
0
a(y'2 - y 2)dx Cf>T um<fi ｾ＠ (0, 0) (itl'T 

(a, 0) ｾ＠ ｾ＠ ｾＮ＠ 'Cf>T Vcfi' 

I. 

2. 

3. 

4. 

ｾ＠ o-101(111 ｾ＠ ｾ＠ a < 1l 

ｾ＠ r:liG1(111 ｾ＠ ｾ｡＠ < rr 
" 

ｾ＠ r:q_G1(1A ｾ＠ ｾ＠ a > rr 
ｾ＠ r:liG1(1A ｾ＠ ｾ｡＠ > rr 

" 

100. The extremal of the functional J
0
a(y'2 - y 2)dx 

that passes through (0, 0) and (a, 0) has a 
l. weak minimum if a < rr 
2. strong minimum if a < rr 
3. weak minimum if a> rr 
4. strong minimum if a > rr 

101. ｾ＠ tlT(1 ｾ＠ 3iQ"CfiM ＧｈｓｩｾｃｦｩｻｏＩ＠ Uxx + 
XUyy = 0 ｾ＠

1. x > o t- ｾ＠ ･ｲｯ｣ｲ＼］ｊｾＺ｡＠

2. X> 0 t" ｾ＠ ｊｬｾｱｻｱＨ＾ｉｾｃｦ［＠

3. X < 0 t" ｾ＠ cfiOC£c-8l:a 
4. X < 0 t" ｾ＠ ｊｬｾｱｻｱＨ＾ｬｦＱｬｱＺ［＠

101. The second order partial differential equation 
Uxx + X Uyy = 0 is 
l. elliptic for x > 0 
2. hyperbolic for x > 0 
3. elliptic for x < 0 
4. hyperbolic for x < 0 
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102. ｾ＠ "* ｾ＠ ｭＭｾ＠ 3iffilcf; ｾ＠ ＧｈｩＱＱＧｨｾｵＬ＠

pqx + yq 2 = 1 ct; ｾ＠ 'HJOII'h<'l 6'? 
I. Z = ｾＫ＠ ay + b 

2. 

3. 

4. 

a x 

z2 = 4(ax + y) + b 

(z- b)z = 4(ax + y) 

102. Which of the following are complete integrals 
of the partial differential equation 
pqx + yq2 = 1? 
1. Z = ｾ＠ + ay + b 

2. 

3. 

4. 

a x 

z2 =4(ax+y)+b 

(z-b)2 =4(ax+y) 

[UNIT- 4 ) 

103. ｾ＠ ｾ＠ X <itrr Y ｾ＠ 'iHiiJOII..-ll lli£RtJ'h ｾ＠

g-, ｾ＼ｲ＠ 0 <itrr ｾ＠ 1 61 ｾ＠ ｾ＠ XY CfiT 

ｾ＠ q;c;r.r(/J ｾ＠ ｾ＠ ｾ＠ ｾ＠ 61 
err 
I. <P(2) = 1/2. 
2. (/J ｾ＠ <Pl q;c;r.r 6 
3. <P(t)<P (;) = I tl for all t :f. 0. 
4. <P(t) = E(e_,zyz;z ). 

103. Let X and Y be independent normal random 
variables with mean 0 and variance 1. Let the 
characteristic function of XY be denoted by <p. 
Then 
I. <p(2) = 1/2. 
2. <p is an even function. 

3. <p(t)<p G) = ltl for all t =F 0. 
4. <p(t) = E(e-tzyz;z ). 

104. ｾ＠ ｾ＠ X <itrr Y ｬｬｩｾｒｴｊＧｨ＠ ｾ＠ g-, ｾ＠ ｾ＠
ｾ＠

m q;c;r.r F(x, y) ct; 'H'ml err ｾ＠ ｾ＠ "* 
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ｾ＠ ｭＭｾＬ＠ (x, y)EJRZ <f1T F ct; ｾ＠ CfiT ｾ＠ ｾ＠

ｾ＠ ct; ft:r<r 3 q <y, <f(1 6'? 
I. P(X = x, Y = y) = 0. 
2. Either P(X = x) = 0 or P(Y = y) = 0. 
3. P(X = x) = 0 and P(Y = y) = 0. 
4. P(X = x, Y ｾ＠ y) = 0 and P(X ｾ＠ x, Y = y) = 0. 

104. Let X and Y be random variables with joint 
cumulative distribution function F(x, y). Then 
which of the following conditions are sufficient 
for (x, y )EIR2 to be a point of continuity ofF? 
I. P(X =X, y = y) = 0. 
2. Either P(X = x) = 0 or P(Y = y) = 0. 
3. P(X = x) = 0 and P(Y = y) = 0. 
4. P(X = x, Y $; y) = 0 and 

P(X $; x, Y = y) = 0. 

105. ｾ＠ ｾ＠ X1,X2,· .. ｾ＠ lli£RtJ'h ｾ＠ g-, ｾ＠
ｾ＠ X1,x3 .... ｾＺ＠ ｾ＠ g-, ｾ＼ｲ＠ li1 <itrr 
ｾ＠ <11z ct; mtr, ｾ＠ Xz,X4, ... ｾＺ＠

ｾ＠ g- mt-<r liz <itrr ｾ＠ <Tf ct; mtfl ｾ＠

ｾ＠ Sn = Xt + Xz + ... + Xn 61 err 5":nan m * 
N(0,1) (1q; ｾ＠ mu 6. ｾ＠

105. 

I. 

2. 

3. 

4. 

_ n(IAt +j.iz) d b _ c juf+oJ 
ｾ＠ - z an n - _vn z . 

_ n(IA1 +1-12) d b _ n (u1 +u2 ) 
ｾＭ 2 an n- 2 . 

an = n(/11 +liz) and bn = .J1i (at ;uz >. 

Suppose X1, X2, ••• are independent random 
variables. Assume that X1, X3, ... are identically 
distributed with mean 1-lt and variance u1

2
• 

while X2, X4 , ... are identically distributed with 
mean 1-lz variance uf, Let Sn = X1 + X2 + ... + 
Xn. Then 

5
";nan converges in distribution to 

N(O,l) if 

I. an = n(J.tt +!-lz) and bn = ｶｾｮｊｲｦＫＱＱｾＮ＠
2 2 

2. 

3. 

4. 
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106. ｾ＠ ｾ＠ (X,Y) ｾ＠ ｾ＠ .mirn; m ｾ＠ ｾ＠
ｾ＠

XI Y = y- ｾ＠ (y,O.S) om Y- cqm't 

(A), A> 0, ｾ＠ A 'QCfi .mmr ｾ＠ t1 ｾ＠ ｾ＠

A. q;r ｾ＠ ｾ＠ ｾ＠ T = T(X, Y) tl ffi 
I. Var(T) ｾ＠ Var(Y) for all .:t. 
2. Var(T) ;::: Var(Y) for all A. 
3. Var(T) ;::: A for all A.. 
4. Var(T) = Var(Y) for all A.. 

106. Let (X, Y) have the joint discrete distribution 
such that X I Y = y- Binomial (y, 0.5) and 
Y-Poisson(.?.), ,l > 0, where ,l is an unknown 
parameter. Let T = T(X, Y) be any unbiased 
estimator of.?.. Then 
1. Var(T) ｾ＠ V ar(Y) for all .?.. 
2. V ar(T) ｾ＠ V ar(Y) for all .?.. 
3. V ar(T) ｾ＠ .?. for all .?.. 
4. Var(T) = Var(Y) for all .?.. 

107. ｾ＠ ｾ＠ S = {0, 1, 2, 3} om 'tiSflAUI ｓｬｩｾｃｦｩＨＱＱ＠

ｾ＠ p ｾ＠ 'QCfi ｾ＠ ｾ＠ q"t fcl'mtl ｾ＠
71<IT t ｾ＠

P= 

m 

0 

0(2/3 
1 1 
2 1/2 
3 1/4 

1 
• 0 

0 
0 

1/4 

2 
1/3 

0 
1/2 
1/4 

1. 1 'QCfi Ｇｪ•ｈｩ｡ｾｃｦｩ＠ ｾ＠ t1 

2. o 'QCfi ＧｪＧｈｩ｡ｾ＼ｴ＾＠ ｾ＠ t1 

3. 3 'QCfi ＧｪｏＺｈｩ｡ｾ＼ｴ＾＠ ｾ＠ t1 

4. 2 'QCfi ＧｪｏＺｈｩ｡ｾｃｦｩ＠ ｾ＠ t1 

3 

jJ 

107. Consider a Markov Chain with state space 
S = (0, 1, 2, 3} and with transition probability 
matrix P given by 

P= 

Then 

0 

0(2/3 
1 1 
2 1/2 
3 1/4 

1 2 
0 1/3 
0 0 
0 1/2 

1/4 1/4 

1. I is a recurrent state. 
2. 0 is a recurrent state. 
3. 3 is a recurrent state. 
4. 2 is a recurrent state. 

3 

jJ 
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108. ｾ＠ ｾ＠ xl om X2 ｾ＠ c:rm ｾＺ＠
ｾ＠ ｓｬｴｬｩａｩ｣ｲｾ＠ ｾｉＧｅｒｴｊ＼ｴ＾＠ 'iR t. Alt-<:r 0 c:fm 

ｾ＠ 1 ｾ＠ tll'tTI ｾ＠ ｾ＠ ul Rm U2 ｾ＠ c:rm 
ｾＺ＠ ｾ＠ U(0,1) ｾｩＧｅｒｴｊｃｦｩ＠ 'iR ｾＮ＠

X1,X2 ｾ＠ ｾｾ＠ ｾ＠ <t>t ｾ＠
z = x,u,+XzUz I m 
ｾ＠

I. £(Z) = 0. 
2. Var(Z) = 1. 

3. z ｾ＠ Cli'hlt tl 
4. Z-N(0,1) 

108. Let X1 and X2 be independent and identically 
distributed normal random variables with mean 
0 and variance 1. Let U1 and U2 be 
independent and identically distributed U(0,1) 
random variables, independent of X1,X2. 

D fi Z XtUt+XzUz Th e me = ｾＮ＠ en, 
｟ｊｕｦＫｕｾ＠

1. E(Z) = 0. 
2. V ar(Z) = 1. 
3. Z is standard Cauchy. 
4. Z-N(0,1) 

109. ｾ＠ 'QCfi ｾ＠ 'QCfi ｾｔＮ＠ ｾｾｘＬ＠ q"t fctmt, 
ｾ＠ 'QCfi ｾ＠ｾ＠ ｓｬｩｾｃｦｩＨＱＱ＠ ｾ＠ ｾ＠ t 

2 fe(x) = 
92 

(x - 0) 0 ｾ＠ x ｾ＠ 20,8 > 0 

=0 ｾ＠

ｴｾＮ＠ fcnai<RC11 1lUriCJ:; 1 -a ｾ＠ mm 

, ｛ｾ＠ .. : .. J • 2 [ .. J;:r ＮＺｾ｝＠
3. [_x_ x] 

t+.Jl-a ' ' 
4. [ .. p ... J¥] 

109. Consider a sample of size one, say X, from a 
population with pdf 

2 
fB(x) = 82 (x- 8) 8 ｾ＠ x ｾ＠ 28,8 > 0 

= 0 otherwise 
Which of the following is/are confidence 
interval(s) for 8 with confidence coefficient 
1- a? 
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1. [i, 1:ral 2. [l+R· .:ft] 
3. [1+..,:-a, x]. 4. [ .. p. ＱＫｾ｝＠

110. 1ITV't fcfi X CfiT u;;c:Q f(xl9) = ｾ･Ｍｸｦ Ｘ Ｌｸ＠ > 0 ｾＮ＠

ｾ＠ 9 > o m ｾｾ＠ r ct:r ｾ＠ ｾｫＱ｣ｴ＼ＧＱ＠ <R: 
Y = k ｾ＠ k $ X < k + 1, k = 0, 1,2, ·· · 

err v CfiT 6k;r ｾ＠

1. IH'IIAir:£1 

3. ｾ＠

2. ｾ＠

4. ｜ｆｬｬｬｾｾｾ＠

110. Suppose X has density f(xl8) = ie-xl8,x > 
0 where 8 > 0 is unknown. Define Y as 
follows: 
Y = k if k S X < k + 1, k = 0, 1,2, · ·· 
Then the distribution ofY is 
1. normal. 2. binomial. 
3. Poisson. 4. geometric. 

111. t;uf1l<f;<'11 m ｾ＠
f(x; 9, C1) = Ｐ ｾ

Ｙ＠

<p e:8 ) + 0.1 <P(X- 9), ｾ＠

-oo < 9 < 00 (1m (f > 0 m ｾ＠ ｾ＠ (itTT <p, 

ｎＨＰＬＱＩｾ＠ suf1l<f;<'11 ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠

ｾｉ＠ 1ITV't fcfi Xt.Xz, ... ,Xn ｾ＠ Sllf1l<f;<'11 m ｾ＠
ｾ＠ miT V<ti' ｾｾｾｾｯ［ｱ［＠ ｾｾ＠ ｾｉ＠ err ｾ＠
ｾ＠ ｾ＠ m-mffi ｾ＠ ｾｉｴ＿＠

1. ｾ＠ SlffiAIG'l ｓｬｩｾｊｉｾ＠ ｾ＠ ｾｉ＠

2. e nur a ｾ＠ ft:tlr 3imUT ｾ＠ ｾ＠ ｾ＠
" 

ｾｾｾｾ＠

3. Ｙｾ＠ ｖ＼ｴｾ＠ ｾ＠ ｾ＠ q;r 3ff@q ｾｾ＠

4. ･ｾｾｾｾｾｾｾ＠

111. Consider the pdf 

f(x; 8, 0') = Ｐ ｾ Ｙ＠ qJ c:O) + 0.1 qJ(X - 8), where 

-co < 8 < co and 0' > 0 are unknown 
parameters and qJ denotes the pdf of N(0,1). 
Let X1,X2 , ... ,Xn be a random sample from this 
probability distribution. Then which of the 
following is (are) correct? 

28 

I. This model is not parametric. 
2. Method of moments estimators for 8 and 0' 

exist. 
3. An unbiased estimator of 8 exists. 
4. Consistent estimators of 8 do not exist. 

112. ｾ＠ ｾｉｗ＠ ｾ＠ ｾ＠ ft:tlr fcfi lflrr ｾ＠ CfiT ｖ＼ｴｾ＠

ｾｾｾｾｾｾｾ＠

ｾＬ＠ V<ti' ｾ＠ 1ifs<;r ｾ＠ I 0 Cf;ffi ｾ＠ V<ti' 41 ｾ＠ ｾｯ［ｱ［＠

ｾｾｃｦｩｔｾｾｭｲｲＮ＠ ｾｾｾ＠
" 

ｾ＠ ｾ＠ ｾｉ＠ ｾ＠ ｾ＠ 'G'Tt 1ft Ai{<il'?l 

(X1, Yt), ... , (X to, Yto) ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾＮ＠ ｾ＠

X, ｾ＠ ｾ＠ ｾ＠ nuT Y, ｾ＠ ｾ＠ ｾ＠ ith 
" 

Cf;R' ｾ＠ 'G'Tt 1ft A I$ til '?I ｾｉ＠ Pi" <16 trfrafUT q;r.:rr 

ｾｾｾ＠

ｈ Ｐ Ｚｾｾｾｾｾｾｾｃｦｩｔｾ＠

ｾｾｾｾ＠

ｾ＠

H1: ｾｾｾｾｾｮｧｮｲｾＱ＠

ｾ＠ ｾ＠ D1 = Yi - xi, i5 = r - x, s, = oi ct:r 
arta ｾ＠ IDil SFiffrc1 ｾｉ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠

" 
ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ '>H'IIAir:£1(1: iift<:r ｾ＠
ｾＮ＠ 3f<i: V<ti' ＳＧＱｓｉｉｩｩｾｃｦ［＠ ｾ＠ CfiT ｾ＠ ｾ＠

ｾｾ＠ ･ｲｲｾ＠ t.-mr ｾ＠ ft:tlr ｾ＠ ｾ＠ｾ＠ m-mffi 
344Cf(1 ｾｾ＠ Ar.1T aT ｾ＠ ｾｾ＠ aT .;, 

ｾｴ＿＠

1. 

2. 

3. 

4. 

r-i. 
tr.i Dis cf:r ＧｬｩｾＴＱＴ＠
u;; o, ｾ＠ WTn s1 q;r :q)aJQ')('I 

jj 

112. To check whether a premium version of petrol 
gives better fuel efficiency, a random sample of 
I 0 cars of a single model were tested with both 
premium and standard petrol. Let the mileages 
obtained be denoted by (X11 Y1 ), ... , (X1o, Y1o), 
where X1 denotes the mileage from standard and 
Y1 from the premium for the ith car. We want 
to test 
H0: There is no difference in fuel efficiency 

between the two versions of petrol 
Versus 

H1 : Premium petrol gives better fuel efficiency 
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Let D, = }{ - x,, i5 = Y - X , s, = Rank of 
Dt when IDt I are ordered. It is felt that fuel 
efficiency measurements are not normally 
distributed and hence a nonparametric test is to 
be proposed. Then which of the following can 
be considered suitable statistics for this 
purpose? 
I. ¥-X. 
2. Numbers of positive D[ s. 
3. Sum of s, corresponding to positive D1• 

l5 
4. Jr.(D,-D)2' 

113. m;'t 1% X ＼ｦｩｔｾ＠ tcxl O) ｾ＠ ｾ＠ o, o ｾ＠ 1 

ｾｉ＠ 3ttt 
f(xl0)=1 ｾ＠ ｏ＼ｸ＼ｬＬｾ＠ ＰｾＮ＠

f(xll)= ｾ＠ ｾ＠ Ｐ＼ｸ＼ＱｾＰｾＮ＠
2vx 

'f<R a tR H0 :0 = 0 ｾ＠ H1:6 = Ｑｾ＠ ｾ＠

ｾｾＮｏ＼｡＼ｬＮｾｉＣｃＱａ＠ ｾ＠

1. ｾ＠ X > 1 -a, H0 em ｾ＠ q;rcrr ｾｉ＠

2. ｾ＠ X< a, H0 em ｾ＠ <RnT ｾｉ＠

3. ｾ＠ X < .Ja., H0 em ｾ＠ q;rcrr ｾｉ＠

4. c;f;'r ｾｲｦ｣ｦｦｩ＠ ｾ＠ Va I 

113. Suppose X has density f(x 18) where 8 is 0 or 
1. Also, 
f(xiO) = 1 ifO < x < 1, and 0 otherwise, 

f(xl1) = ｾ＠ if 0 < x < 1 and 0 otherwise. 
2vx 

To test H0 : 8 = 0 versus H1 : 8 = 1 at level 
a, 0 < a < 1, the Most Powerful test 
1. rejects H0 if X> 1-a. 
2. rejects H0 if X < a. 
3. rejects H0 if X < .[a. 
4. has power .[a. · 

114. m;'t f% Y1 , Yz, Y3 ｾ＠ ｾ＠ ｾＮ＠ met 
ｾ＠ ｾ＠ q 2 ｾ＠ ｾｾｲｲＳｦｩＧ＠ E(Y1) = 00 + 
01, E(Y2 ) = 9o + Oz, E(Y3 ) = 90 + 03, ｾ＠ Ofs 

3rvtTC1' ｾ＠ ｾＮ＠ ｾ＠ mtr I 'tlWl; S¥ffiAii1 ｾ＠ ｾ＠

ｾｾｾｾｾｭＭｭｭｾｾｬｴ＿＠

l. 9o, 01 , 9z ｾ＠ 03 ｾ＠ｾ＠ ｾ＠ ＳＱＱ＼ｨ＼Ｔｩｦｬｾ＠ ｾｉ＠

2. Lf=o Ot ＩＱＱｃｦ［ｴＴ［ｦｴｾ＠ ｾｉ＠

29 

3. 01 - Oz, 01 - 03 ｾ＠ Oz - 03 ｾ＠ ｾ＠ ｾ＠

ＳＱｩ＼ｨ＼ＴｲｩＧｬｾ＠ ｾｉ＠

4. ｾ＠ Cf7if CfiT ｾＩ［ｉ＠ I \fi <4 ｾｲＮＺｭＭ ｾｉ＠
ｾ＠ ｾｾｾ＠

114. Let Y1, Y2 , Y3 be uncorrelated observations with 
common variance a2 and expectations given by 
E(Y1) = 80 + 81, E(Y2) = 80 + 82, E(Y3) = 
80 + 83, where 8[s are unknown parameters. 
In the framework of the linear model which of 
the following statement(s) is (are) true? 
1. Each of 80, 81, 82 and 83 is individually 

estimable. 

2. ｌｾ］ｏ＠ 8t is estimable. 
3. 81 - 82, 81 - 83 and 82 - 83 are each 

estimable. 
4. The error sum of squares is zero. 

115. ｾ＠ stffiAiii Y-Nn(Xp,q2f) tR ｾＮ＠ ｾｘ＠

ｾ＠ k+ .l <n CfiT ｮｸＨｫＫｬＩｾｾｬ＠ ｾ＠

ｾ＠ p ｾ＠ q 2 ｾ＠ ＳｾｩｬｃＱａ＠ ｳｴｬｾｦＮ｜［ＨＱＱ＠ ｾ＠ ｾｲＺ＠

fj ｾ＠ 82 ｾｉ＠ err ｾ＠ Cfitr.fl ｾ＠ ｾ＠ m ｾ＠ ｾ＠
ｾ＠
I. cov(P) = q 2X'X 

2. ｦｪｾ＠ 8 2 ｴ｡＼ＢｩｾｃＱＺ＠ ｾｾｉ＠

3. 8 2,q2 ｾｾｾｾｉ＠

4. 82 = ｙＧａｙｾ＠ A ｾ＠ (n-k -1) CfiT 

l!Cfi ＳＴｾｃｦＨＱ＠ ｾ＠ 61 

115. Consider the linear model Y-Nn(Xp,a2I), 
where X is a n x (k + 1) matrix of rank 
k + 1 < n. Let P and 82 be the maximum 
likelihood estimators of p and a2 respectively. 
Then which of the following statements are 
true? 
1. cov(P) = a2 X' X 
2. p and 82 are independently distributed 
3. 82 is sufficient for a2 

4. 82 = Y'AY where A is a suitable matrix 
of rank (n-k- 1). 

116. mfr i ｾ＠ ｾ＠ E(X1) = J.l = E(ft), Var(X1) = 
q 2 = Var(Yt) (itlT Cov(Xt, Yt) =paZ ｾ＠ lr<fi 

ｾ＠ S4'81AICRI m ｾ＠ 'Q'T'C(f l!Cfi ｾｉｾ＠ ftu;q; 

ｾｔ＠ (Xl, Y1), .;. , (Xn, Yn) tR rctmtt m;'t f% 
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ｦｩＮｾ＠ 82 (11rr p SfimT: J.l1 q
2 <11IT p ct" 3,iJ<'1A 

ｾｬｦＧｴｃｦｩ＼ＧＱＱ＠ Ji1Cfi<'1Cfil Cf'l ｾ＠ ｾ＠ ｾｉ＠ 3ffi 
s: = Lt:t(X,- X)2

1 s: = Lt=l(Y,- Y)2 

(11rr 

Sxr = Lt=1(X1 - X)(Y1 - Y) t1 m 
I. 

2. 

3. 

4. 

X1 - Y1 <11IT Xt + Yt ｾ＠ ｾｉ＠

{i. = ｾＨｘ＠ + Y) 82 = ....:.. csz + S2) ｾ＠ = 2Sxr . 
2 1 2n X Y 1 P s}+s: 

8 2 (1 + p) = ....:_ (S1 + Si + 2SXY)· 
2n 

8 2(1-p) = ....:_ (S1 + Si- 2 Sxy). 
2n 

116. Consider a random sample (X1, Y1), ... , (Xn, Yn) 
from the bivariate normal distribution with 
E(Xt) = J.l = E(Yt), Var(Xt) = q 2 = Var(Y1) 

and Cov(Xt, }[) = pcr2 for all i. Let ＯＱＮｾ＠ 82 and 
fi denote the maximum likelikhood estimators 
of J.l, cr2 and p respectively. Also, 
sj = Lf:tCXt- ｘＩ Ｒ ｾ＠ s? = Lf:tCYt- Y)2 

and 

Sxr = Lf: 1(Xt- X)(Yt- Y). 
Then 
1. xl - yl and xl + y1 are independent. 
2 ｾ＠ = ! (X + Y) ｾＲ＠ = 2._ (S2 + S2) ｾ＠ = 2Sxy 

· J.l 2 • q 2n x r 'P s}+sf 

3. 82(1 + fi) = Ｒ ｾ＠ (Sj + S? + 2Sxr ). 

4. 82(1- fi) = Ｒ ｾ＠ (Sj + S9-2 Sxy). 

117. ｾ＠ f<n Y11 Y2, Y3, Y-t, Ｚｴ］｡｣Ｑｾ＼ＧＱＺ＠ Q"Cf ｾＺ＠

ｾ＠ ｾ＠ ｾｈｩｩａｉｾ＠ 'tJ"{ ｾｉ＠ ｾ＠ '4 ｾ＠ ｾ＠
:t=ai<"i Ｌ＼ｾ＠ <fMt 2 <fiT ｾｮｴ＠ m ｾ＠
I. 

2. 

3. 

4. 

[
Yl + Yl Yl + Yl] 
Yl+Yl Y32 +Y.Z. 

｛ｾ＠ ｾ｝Ｎ＠

[Yl + Yl 0 ] 
0 Yl+Y,.Z . 

[ 
Y1

2 +Yl Y1Y3+Y2Y4] 

Yt Y3 + Y2 Y4 Yl + Y4
2 

• 

117. Let Y1, Y2, Y3, Y4 be i.i.d standard normal 
variables. Which of the following has Wishart 
distribution with 2 d.f.? 

30 

I. 

2. 

3. 

4. 

118. ｾ＠ fcn r = ((q11 )) '(f<f; n x n :tu:tf11<'1 Q"Cf UVT 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ (flj * 0 mft i,j ct" 
fmr1 ｾ＠ ｾ＠ '4 ｾ＠ Cfl't;r-mffi ｾｲｲ＠ '(f<f; 

ｾ＠ ｾＧｦｩｩａｩｲ＼ｬ＠ <li{\?:t§;Cfi ｾｔ＠ CfiT ＧｦｩｾｓｉＧｦｩＧｻｕｪ＠

ｾｗＱｔｭｭ＠

t. L· 
2. ｾ＠ ilj ct" ｾ＠ ｱＬｾ＠ ct" (ij)ciT J{Cf<fq qrc;rr 

ｾ＠

3. ｾ＠ i, j ct" fmr _!_ ct" ( ij)ciT J{Cf<fq qrc;rr 
C!fj 

ｾ＠
4. L-1. 

118. Let l: = (Cu11)) be ann x n symmetric and 
positive definite matrix such that q11 * 0 for all 
i,j. Which ofthe following matrices will 
always be the covariance matrix of a 
multivariate normal random vector? 

!. L· 
2. The matrix with the (ij) th element (Jt} 

for each i,j. 

3. The matrix with (ij)th element2.. for 
C!tj 

each i,j . 
4. L-1. 

119. ｾ＠ SlffiAICI1 

Yt = J.lt - J.lz + €1 

Y2 = J.lz - J.l3 + €2 

Yn-1 = J.ln-t - J.ln + En-1 

Yn = J.ln - J.lt + En 
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.. 

ｾ＠ 1-ll•···•llnJntl(f ｾｾ＼Ｑｭ＠ €1, ... Ｌ €ｮｾＢＧｬｦ＠over met c); .. ｾ＠ ｾ＠3G'"I?JGi ｾ＠ mtr J1 '('1 t''("' "'I <.4 (1 t' 1 

tR f<tmt1 1l'T'Ol fcf:; CY1, Yz, ··· , Yn)' 'QCfi ｾ＠

ｾｲＳｦｲｲ＠ Y = ｾ ｌ ｦＮＮ Ｑ＠ Yi 61 ｾ＠ 1t ｾ＠ ｭＭｾ＠
ｾｾ＠

I. ｾ＠ E(c'Y) = 0, m c' t" mt ,3{q"'lfq ｾ＠ ｾｉ＠

2. Ill- 1-LJ CfiT ｾ＠ 'tfW:I:; ｾ＠ ｾ＠
yl + y2 61 

3. 112 ＭｾＭｌｊｃｦｩｔ＠ ｾ＠ 'tfW:I:; ｾ＠ ｾ＠
y2- y 61 

4. l13fr 'tfW:I:; ｾ＠ dll-lt + ··· + dnlln 311CfiC'ltr1'itl 
ｾｉ＠

119. Consider the linear model 
Y1 = /11 - Jlz + E1 

Yz = Jlz - /13 + Ez 

Yn-1 = J..Ln-1 - Jln + En-1 
Yn = Jln - /11 + En 
where Jlv ... I J1n are unknown parameters and 
E11 ••• 1 En are uncorrelated with mean 0 and 
common variance. Let Y be the column vector 
( v )' - 1 ｾｮ＠ . r1, Y21 ••• 1 Yn and Y = ;;- L.t=1 Yi. Whtch of 
the following are correct? 
I. If E(c'Y) = 0, then all elements of c' are 

equal. 
2. The best linear unbiased estimator of 

/11 - /13 is Y1 + Yz. 
3. The best linear unbiased estimator of 

Jlz - /13 is Y2 - Y. 
4. All linear functions d1111 + ··· + dnJln are 

estimable. 

31 

12 0. 'QCfi MIMIc CfiCIT{ Sl ffi A I CF1 1t m:l"'lf t tR rhr ｾ＠
ｾ＠ ｾ＠ ｾ＠ X(t) t;, C = 31 ｾ＠ ｾ＠
A. > 0 (iltf ｾ＠ 1Tfct 1-l > 0 c); mtrl ｾ＠ ｾ＠ ｾ＠

m-mffi ｾ＠ tit? 
l. {X ( t)} 'QCfi ｾ＠ vcf A"{(JT ｾ＠ t;, 3fiff 
ｾ＠ 'QCi" A"{(JT mctm ｾ＠ mtrl 

2. ｾ＠ {X(t)} CfiT 'QCfi ｾ＠ ｾ＠ t;, m I.< 31-l 
tl 

3. ｾ＠ A.<3/l.t. m ｾ＠ ｾ＠ ｾ＠ ｾ＠
31' 

t" mtr 'QCfi ｾｉ＠ f1l c1'i t1 ｾ＠ 6 I 
4. m:l"'lf ttR ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠

ｾ＠ {X(t) 1 3} t1 

120. LetX(t) = number of customers in the system at 
timet in an M/M/C queueing model, with 
C = 31 arri val rate A > 0 and service rate J1 > 0. 
Which ofthe following is/are true? 
1. {X(t)} is a birth and death process with 

constant birth and death rates. 
2. If {X(t)} has a stationary distri bution, then 

A< 3J1. 
3. If A < 3J1, then the stationary distribution 

is a geometric distribution with parameter 
A 

3/l. 

4. The number of customers undergoing 
service at timet is min {X(t), 3}. 
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ｾ＠ m/ROUGH WORK 
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Qn. Set A Key 

1 2 

2 4 

3 2 

4 4 

5 2 

6 4 

7 2 

8 1 

9 4 

10 1 

11 4 

12 2 

13 1 

14 4 

15 1 

16 4 

17 3 

18 1 

19 2 

20 3 

21 1 

22 1 

23 3 

24 3 

25 4 

26 1 

27 2 

28 3 

29 4 

30 2 

31 1&2 

32 3 

33 2 

34 3 

35 2 

36 3 

37 3 

38 4 

39 3 

40 4 

41 3 

42 3 

43 4 

44 3 

45 2 

46 3 

47 2 

48 3 

Qn. Set A Key 

49 2 

50 2 

51 1 

52 1 

53 2 

54 1 

55 1 

56 3 

57 3 

58 1 

59 4 

60 2 

61 3,4 

62 2,4 

63 2,3 

64 1,4 

65 1,4 

66 1,3,4 

67 2,4 

68 1,2 

69 1 

70 1,3,4 

71 1,2 

72 1,2 

73 1,3,4 

74 2,3 

75 1,2 

76 3,4 

77 1,2 

78 3,4 

79 1,2,4 

80 3 

81 1,2,3 

82 1,2,3,4 

83 1,2,3,4 

84 1,3 

85 1,3 

86 1,2,4 

87 2,4 

88 1,2,3 

89 2,3 

90 2,4 

91 2 

92 1,2,4 

93 2,3 

94 2,3,4 

95 1,3 

96 1 

Qn. Set A Key 

97 1 

98 3 

99 3 

100 1,2 

101 1,4 

102 1,4 

103 2,4 

104 3,4 

105 1 

106 2,3 

107 2,4 

108 1,2,4 

109 1,2,3,4 

110 4 

111 2,3 

112 2,3 

113 2,4 

114 3,4 

115 2,4 

116 1,2,3,4 

117 4 

118 1,2,4 

119 1,3 

120 2,4 

 

Change in key indicated in bold 
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JOINT CSIR-UGC-JRF/NET JUNE 2015 FINAL ANSWER KEY BOOKLET B        MATHEMATICAL SCIENCE (ENGLISH & BILINGUAL) 

 

Qn. Set B Key 

1 4 

2 2 

3 2 

4 4 

5 1 

6 2 

7 3 

8 3 

9 4 

10 2 

11 1 

12 1 

13 4 

14 1 

15 2 

16 1 

17 4 

18 4 

19 2 

20 4 

21 3 

22 3 

23 4 

24 1 

25 1 

26 1 

27 4 

28 2 

29 1&2 

30 2 

31 3 

32 3 

33 3 

34 3 

35 4 

36 2 

37 3 

38 2 

39 3 

40 4 

41 2 

42 4 

43 2 

44 3 

Qn. Set B Key 

45 3 

46 3 

47 3 

48 3 

49 1 

50 2 

51 1 

52 2 

53 2 

54 1 

55 3 

56 1 

57 3 

58 2 

59 1 

60 4 

61 2,4 

62 3,4 

63 2,3 

64 1,4 

65 1,3,4 

66 1,4 

67 1,2 

68 2,4 

69 1 

70 1,2 

71 1,3,4 

72 1,2 

73 2,3 

74 1,3,4 

75 1,2 

76 1,2 

77 3,4 

78 3,4 

79 1,2,3 

80 2,4 

81 1,2,4 

82 2,3 

83 3 

84 1,2,3,4 

85 1,2,3 

86 1,2,3,4 

87 1,3 

88 1,3 

Qn. Set B Key 

89 2,4 

90 1,2,4 

91 1,3 

92 1 

93 1 

94 3 

95 1,2 

96 3 

97 1,4 

98 2 

99 1,4 

100 1,2,4 

101 2,3,4 

102 2,3 

103 2,3 

104 1,2,4 

105 2,4 

106 1,2,3,4 

107 3,4 

108 2,4 

109 1 

110 4 

111 2,3 

112 2,3 

113 2,4 

114 2,4 

115 3,4 

116 1,2,3,4 

117 1,3 

118 2,4 

119 1,2,4 

120 4 
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JOINT CSIR-UGC-JRF/NET JUNE 2015 FINAL ANSWER KEY BOOKLET C         MATHEMATICAL SCIENCE (ENGLISH) 

Qn. Set C Key 

1 1 

2 2 

3 3 

4 4 

5 4 

6 2 

7 4 

8 1 

9 3 

10 2 

11 4 

12 4 

13 4 

14 2 

15 4 

16 2 

17 1 

18 1 

19 1 

20 2 

21 1&2 

22 3 

23 3 

24 2 

25 3 

26 2 

27 3 

28 1 

29 4 

30 1 

31 1 

32 4 

33 4 

34 3 

35 2 

36 2 

37 4 

38 3 

39 3 

40 3 

41 4 

 

 

Qn. Set C Key 

42 3 

43 3 

44 3 

45 3 

46 3 

47 2 

48 2 

49 1 

50 2 

51 2 

52 1 

53 1 

54 2 

55 1 

56 2 

57 3 

58 4 

59 1 

60 3 

61 1,3,4 

62 1,4 

63 1,2 

64 1,2 

65 3,4 

66 1,2 

67 1,2 

68 1,2 

69 1,3,4 

70 3,4 

71 2,4 

72 3,4 

73 1,4 

74 1,3,4 

75 2,3 

76 2,3 

77 1 

78 2,4 

79 1,2,3,4 

80 1,2,4 

81 2,4 

82 1,2,3 

 

 

Qn. Set C Key 

83 1,3 

84 1,2,3 

85 2,4 

86 1,2,3,4 

87 2,3 

88 1,3 

89 1,2,4 

90 3 

91 2,3 

92 1 

93 1,2 

94 2 

95 1,4 

96 1 

97 1,4 

98 1,2,4 

99 1,3 

100 3 

101 2,3,4 

102 3 

103 3,4 

104 4 

105 2,4 

106 2,3 

107 1,2,3,4 

108 2,4 

109 2,4 

110 1,2,4 

111 2,3 

112 1 

113 2,4 

114 4 

115 2,3 

116 1,2,4 

117 2,4 

118 1,3 

119 1,2,3,4 

120 3,4 

 

Change in key indicated in bold
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JOINT CSIR-UGC-JRF/NET JUNE 2015 FINAL ANSWER KEY BOOKLET C       MATHEMATICAL SCIENCE (BILINGUAL) 

 

Qn. Set C Key 

1 1 

2 2 

3 3 

4 4 

5 4 

6 2 

7 4 

8 1 

9 3 

10 2 

11 4 

12 4 

13 4 

14 2 

15 4 

16 2 

17 1 

18 1 

19 1 

20 2 

21 1&2 

22 3 

23 3 

24 2 

25 3 

26 2 

27 3 

28 1 

29 4 

30 1 

31 1 

32 4 

33 4 

34 3 

35 2 

36 2 

37 4 

38 3 

39 3 

40 3 

41 4 

Qn. Set C Key 

42 3 

43 3 

44 3 

45 3 

46 3 

47 2 

48 2 

49 1 

50 2 

51 2 

52 1 

53 1 

54 2 

55 1 

56 2 

57 3 

58 4 

59 1 

60 3 

61 1,3,4 

62 1,4 

63 1,2 

64 1,2 

65 3,4 

66 1,2 

67 1,2 

68 1,2 

69 1,3,4 

70 3,4 

71 2,4 

72 3,4 

73 1,3,4 

74 2,3 

75 2,3 

76 1,4 

77 1 

78 2,4 

79 1,2,3,4 

80 1,2,4 

81 2,4 

82 1,2,3 

Qn. Set C Key 

83 1,3 

84 1,2,3 

85 2,4 

86 1,2,3,4 

87 2,3 

88 1,3 

89 1,2,4 

90 3 

91 2,3 

92 1 

93 1,2 

94 2 

95 1,4 

96 1 

97 1,4 

98 1,2,4 

99 1,3 

100 3 

101 2,3,4 

102 3 

103 3,4 

104 4 

105 2,4 

106 2,3 

107 1,2,3,4 

108 2,4 

109 2,4 

110 1,2,4 

111 2,3 

112 1 

113 2,4 

114 4 

115 2,3 

116 1,2,4 

117 2,4 

118 1,3 

119 1,2,3,4 

120 3,4 

Change in key indicated in bold 
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