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PART C
MATHEMATICS
iMarks : LN
Let & = {1, 2, 3, 4, 5, 6! and R be the relation on 8 defined by R = {(x, v) :
X,y €fm x< .}'l'- Then R is :

S =112 3 4,5 61 8 _j: dowofo N & H = {lx, ¥ X, ¥ € 3, X < ¥f (F
:_--'_‘n;-_w_:...-n‘ﬂ-ﬁ:'uﬂ,'i'-;;. od. & dnads R : (AnS'3)
(1 rellexive (2)  symmetric |
BorEl o e
131 transitive 14 -.mt:is_munntrjf
SolFda St
flx) = ﬂ_J_L:h (Ffoflixl=x = (Ans:1)
1) d =-a 2 d=a
(3 t=b=zece=d=1 (4] o = hreN\L
The number of binary cperations dn a selsgontgining n elements is
noSrmeTo Seed e oty R0E8qRe, cdewld s (Ans:3)
i on" TR
13 n M nd
Let * be the binary operatzon®gMy defined by a * b = u_?:'.: v a, b € Q. Then
the identily element is :
Q% odery 05 \EMEe a,becQ i b= P Do ited.
& FEnp s 1‘3-15':;&.. SarrePo (Ans:4)
111 ] 2) 1
3] 2 (4) 3
Suppose (15 a finite abelian group with the only subgroups (G and ler. Then
G ois
ed S0fnd JBBGLS Samico G B eddsmatan G, lel dmdd: wised.
LRt te s (z o8 !
i1y Cyelic i2) abelian bul nol evelic (Ans:1)
ﬁLSi.f-.i-‘L:- et Eﬁwﬁgu Tt
(3) non-cyelie i1) non-abelian
Sfoko SBDeRS =&

12 M=
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The number of generators of the group -, of integers under addition modulo
71 1s :

T1-8mEE Sofelde Shapn L-ﬁ;j GrTROTE SEWRERO Fey i b B5F Sumeze

orn g 7]
Bowy | (Ans:1)
i1l il 121 )
i3 46 4y 30

Suppose H 15 a subgroup of a group G and has only two left cosets of H in G,
Then H is :

LY Sdwedto O Sudy w¥ SESMESFcHEG €% Tof: Q8 Somndie

Er@d ecwmali®ited weiwd |H: (Ans:2)
(11 a eyelic subgroup i2)  a normal subgroup

i Sdan adddredeo Y wlo Wissma
(31  an abelian subgroup 4]  not asmoemal subgroup

s 280a0d wddsedo o dEcduedte T

suppose (G 1s a group, H a subgrodpesf G, sweh that |G| < 45, |H| = 10 and

[{x : H| > 3. Then a possible valag & Nz is

G ey #amido. G 3 Hed ggN2&o |G| < 45, |H| > 10, [G: H] > 3.

. e s TP T £ o N ¥
Ep-".J_A_'__“!EHLIu.‘i. L= I{_}l ' .,:‘5,:"! od B2dos .

B ~ © (Ans:1)
(1 44 (2) 40
(31 42 4) 36
The number of left cosets of (22, 1) in the group (&, +} is :
SEwedo (B 4) €F (22, 4) § &pd QES S% e Somg (Ans:2)
i1 1 2y 2
(31 3 (4) =

Suppose (x 15 a group of order 121 and 15 not cyclic. Then (15

LY Hoardro 3 8558 121 &l o5 -;.-f|.,"';u:.’c.u A miof ﬂ”‘:,:.f._‘-'i:-(}:

(1) commutative 12)  non-abelian (Ans:1)
B s 0 O et

(3 has no element of order 11 (4)  has an element of order 121

L_E-a":l:-u 11 563 Sumalo ol LE-n':l.'-L'.- 121 585 SumeSe LId wotood

133 A
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If ZiG) denotes the centre of the @

™

pup (x, then the number of groups ¢ such

that ?.:Er =17 is : (Ans:4)
A T T O r_m_q,,,_ 3u|uu ZiG) 8 H2mih | Gﬂ = 1Twdéhneood Sdmstes
=~ 1 AG) il
G o somg
i1 | 121 2 3 = 4 0
Let &, denote the group of integerg under addition modulo n. The number of
homomorphisms of &, mto &4 15 (Ans:1)
f-arad Solodo 5*-_E& :‘.inﬂ:u:'“c:-:. adhoid Sduedve &, wmi i b = & o
EE B GTr LA El-‘. B o MMiEEEdn -L"-JE;:-E
113 1 (2 2 3) 3 4)
If the centre ZIG) of a group G is guch that L:;;,II 15 eyvelie, then G is - (Ans:2)
L _ (x ) :

ed Sdurdre r Fo o Al saHars e .:LED‘.‘_. S2G3 E&: soE @minpd
Y non-abelian 2 abelian

SBOELE B abiahs
i3 G =G 1)  eyelic (& 8ae)

If o« = ZiGE)N Z0G) 12 the centre of

haz order :

e dshwidvo G 4 doSe AG) =5
G

xm:l-i:-ﬁﬁﬂ :

i1 £ 23

If G is a group of order 16 and its cer
of inner automorphisms of G is

G
a group (¢ then the quotient group i)

(Ans:3)
e, o = AG sowe {'.513;3"1 HEmdvo
31 4) 4

tre has four elements in it then the number

G s38 865516 585 of Sdrdo, ool JFofof” Sroifs SrmeTes ol
& Aadis (z _:u: wodh Hrdibo Bougdrmidu Joap (Ans:1)
i1 4 21 8 3 12 4 1

14 M=
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Let R be the ring of real-valued continuous functions on the interval [, 1] under

usual operations. Then the sel 8 = {f = R : fla) = 0] where a <|0, 1] is :
wodio |0 1] = mopee SRS -;-‘5::9@_; Baan |h';53:|:-ra—-ﬁ- Ghwam
Srdiror S0 80hod A3 Sodrl; R ofifed. siyd Shé S=1{ =
i: Aa) =0, gofd™ a 10, 1] oag S ; A \
(AmsT2)
(1) a subring but not an ideal
L SaSSomaizo mEd Eﬂ‘_‘,’ﬁ:‘_:.u =o 2o
(21 an ideal
-] u
(3 not an 1:1 eal
sdlo
(41 not a subring
er Aseaing mEs
The number of invertible elements|in the qudtient ring L 18 (Ans:3)
=13 .
. T - e otaa \d
ng:,_:d;ﬁ‘_; Hodho 13> 7 RdT gy o mem oy
(11 1 2y 2 NS 12 ) 13
The number of 1deals in sans OF (Ans:3)
{i}} &t ﬁ-:imt-.e; .‘.:x:,?lg_- :
2 2y N 3 & i1 16
The ideal <15> in the ring of integers is :
;.'aniu:ﬁc..‘- Sodhod® Ef‘..’::f{u o lhm] (Ans:4)
(11 a prime ideal
L (SO sSto
(21 a maximal ideal
L wmANE Eﬂﬁéu
(31 both prime and maximal idegls
DS woihdure, sLiéd il Leoe

(41 neither maximal nor prime ideal

£ - &
wifddie T, |SOvNo o TS
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The number o ideals in 31> i5 (Ans:2)
E Pk A & e

Eﬁ? 2o B0 EIT'.:-.,.I ,.l:..-=._..E i

(13 1 o2 {3 30 41 4

Iff: (2, + .0 = (& + )15 & ring
A2012) =

Sodh SShbmEs 0@+ ) o[22+ ), 2011 2 ) edhn wﬂ.u—& e Sy s
f12012) =
(10 2000 (2 2010 (3 2012 (4) 2011
The quolient ring & =l is isorforphic ta -
o+ 1) (Ans3)
appdi~ty oo F_ﬁ 8 Sopfsid
s ] (x* + 1} b
N (2 Qi (3) Zl 4 IR
In the ring of integers (&, +, ), a [pime\ideal among the following is - (Ans:3)
greory dudio (2, +, ) &%, BNSFTE®  |deed wdb)o
(1) L 5 (2] == 153 <li= (4 <Z2]1=
Suppose F 15 a field. Then « tose statement among the following is .
F o8 F&aiid w4 Bo&| #06% Jeds |HaSSo (Ans:2)
(1) <0 is a maxipdd meal (2) <0= is a prime ideal
dl» wf sLYE8 =S ol od @erd sdio
131 <= 1s not a prime ideal (4) <> 1z not an ideal
A | Hod adle T == WEUe T
If plxt = 2 + 2x, glx)l = 2 + 8¢ — d = 2 4lxl, then pix) glx) = (Ans:3)
plx)y=2 + 2x, glx) = 2 + 3x - 2¢| e 2 ,4lx] =oxd pix) gix) =
1 2 (21 2x? (3)  2x + 22° (4) 0
The quotient ring -iil;- 18 isomorphic to :
Shodddy  Sooha iE i &ep PSS (Ans:2)
D ad izl cd= &
1y 24 21 By i3) 24 i4) &9
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If A, B are two ideals in a ring R, then —5— is isomorphic 1o : (Ans:2)
i . A+B _
Sodto B & A B oo Jofs sﬁm;.aa 25 Lrads B 8 dme Hedse
: B @) A 2) R a A B
I < i 4]
‘ A B A~B L — Y w—
_ _ _ 2] _
Order of the quotient ring T2 _J— is: (Ans:3)
. . Z, x| . i
sl Hodio ;rg__l_i wanin 80hE -
i1l 4 2y 8 3116 (4} 32
A field among the following that is isomorphie to the field
qu@] = la+ 32w b Q! 15 :
fuc  QIWZi=la+ b2 e b Q|8 Sopieiandy Sl DD FEo
Q] k] Q&I Qlx)  (Ans:4)
(1 <3t 4+ 25 <yt 1 31 BT S W L e
The number of assoniates of 3 + 7 iNthe\rnig Zlil of Gaussian integers is :(Ans:2)
et S grovomo docho Flid AYLE W «I._._:IJ ot et P % =R .L"uz;-gl .

=

i1l 1 2y 4

If (K1, 1, 0% (1, 0, 1), (0, 4N M5
x, ¥, 2) & IR¥ can be wiktben as af
saeedorde RIMN NI, 1, 0),

(r, v, 20 e IR 2 oail, 1, 00 + b1, OO
Xx+y-2 i+z—x
(1 = {2) 5

Suppose A, B are subszets of 4 vect

31 3 4l 6

a hasis of the vector space IR¥IR} and if
1. 1. O) + B(l, O,
(1, 0, 1), {0, 1, 1)
1) = wil), 1,

11+ (0, 1, 1) then ¢ =
&Wd worddiddrs,

o
el
— | =N}

1) M ov o ssid-ad o o=

(Ans:2)
)} 4 &ros s

o 2
hir space VI(F), Then span (Al + span (B) =

- = % =, e = | o Y 3 2
saeodode VI L™ A B o Fiddndiedi ol wipd 480 (A)+ a8

Ly 54

(B =

(11 spanitA —~ B
wel A~ B

(31 spaniA + B)
wel A+ Bl

(Ans:2)
2)  spaniA . B)
DEs (A s R
I
17 A
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If {u, v, w18 a basis of a vector space V(F) then a set among the following which
15 not a basis of V 1s

e¥ Bocododo VIF) & u, o, w) of wmdDd Scbzld® 28V 4 wsdo

o (Ans:4)
(1 lg, w4 0, i+ 0+ wl (2 e+ v+ w14 b,

(3 b, o+ W, w4+ v+ wl 4) fu+ 0, 04 o, o= W

If the linear transformation T : IRYIR » IRIR) is given by

Tix, ¥, 2} = {x = y, 2z}, then its ragk is :

oesdsds T: RYR - RAR o Mx, v, 2) =z =y, 2) = 362075
o B (Ans:1)
11 2 i 1 3 3 (41 0

If the linear transformation T : R2(R) — M2R) is such that T I, O = (iy, 1) and

T, 1) = (1, 0), then T{2, 3) =

Sepozgs T RAE) -» RER), T1)0) = (0, 1), TONY= (1, 0 sshgumr sobh
wipd: T2, 3) = (Ans:2)
11 (2, 2) 2y (3, 2) 3 2 (4) (=2, =3)

Let PiIR) denote the real vector spade consisting of all polynomials.

If T : PIIR) — PR 15 given by . then a false statement among

the following is :

-ﬁ'rl:_:_‘“__._ FRd RIIo A Pedryo PR wxs%es T : PIR — PR &
x (Ans:4)

Tif(xh = [fitide = NgTE eiydh Jodald d@p SIS0

[
]

il

(1) T i1z linear 2} T 1g one to one

T e [0&gS T wdzzo
13y T is not onto 1) T is a bijection

T Sofide ==& T &athm (Edoko
Let U(F) be a vector space, V a supspace of U If T: U — ? 15 defined by
Tiwl=u + V for w ¢ U, then the [null space of T 15 : _ .
UF) oy sSorodoio, U §V o Bisarcdrde @i%a T: U - {f 4
g v el 3 Tul=uw+V e Jonwa T GeBy Wedp $0deio |

U (Ans:1)

i1y v 2y 17 {3) v 4 U+ ¥V

14 M
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If the linear transformation T

R [R

» RYNR)

given by

Tix, ¥ = (x + y, 0, x = 2y), then the matrix of T with respect to the ordered

standard basces is

S 50585 T RAR) - RYR) 2 Tix, yh =ix + 3.0, x = 2y} = 2,

Oy .
N wuu,,cﬁ'u

|ersiredd (Fa wororw Sparn T
E =3

|1 1
{1 1 0

1 2)

1 1

0 0
i3l

-1 @

Let P UIR) denote the vector space
If the linear transformation
T : PR — PylIR)} |3
then the matrix of T with resgets
nd shodn EENG Ho o AT
T PyiliR) — PolIR) & TYRNNF ix) /
:ij;?fg T &Gus), =W
0 1 ] 0
m |00 10

0 0 i} 1]
v l [ 0]

_ 0o 0 0 3
(Y|

LEH.F\.I_I;._ .:.-..r't"

i
123

1

"1

0
4]

-1

T -5,
- ;,'i:_';"_n fo]

1]

ghem Dy Tifx) = flix)

LI S

Lo standard ordered bases is ;

o . g
po S8eoedoreio P IR ediTod, S

2w
i

(Ans:2)

b all réenpolynomials of degree atmost n.

o g a
SB & s
—k!

|FE mrro

L) 0 2 0

0 1 0 0 (Ans:2)
_ 0 a 0
(2)
0 0 0 3|
0 9 0 0’
0 | 0 (0
(4]
0 0 0 3 |
19 A
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1 0 -17
A=|0 2 3| = A% - gAY = (Ans:1)
LD 0 0
(1 -2a° 2 2a% I @ —A°
[ =1 0 1]
If A=| 0 2 4 |, then the| eigenvalues of the transpose of A are :
0 i) 7 (Ans:2)
1 0 I
A=|0 2 4 | sond A @iy &gdzoh &N Doodw
0 0 -7
(1 1,-2,7 2 -1, 2, -7 3 \°CF 4) 1, 7

Suppose T @ VIF) —» WIiF) iz a lin
dim R(T) = 2. Then the nullity ob

T :ViF) - WiF} o5 se-geadilM

pArtronsformation with dim V = 6 and
RN

mV = 6, dim RiT) = 2 wss®ed. ey

T dagy rdpl s (Ans:4)
i1 (2} 2 3 3 4) 4

1 0 1 0
The rank of 0 1 1 0lis

i 1 0 0
| 0 1 0 (Ans:3)
( 1 1 O @og, 57|
L ] L [}
Y 1 2 2 3 3 i4) 4

20 M5
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Let VilR) be the vector space of all solutions of the differential equation

¥' + 3y' + 2y = 0. Then the dim V =

woS¥od Saeitoo ¥+ '+ 2y = 0 Gud wily FEdo SGeedoTie VIR

winstod wipd dim V = (Ans:2)
(1 1 2y 2 =3 3 4] 4
The number of solutions of the svsfem
T4+ 2y 4+ 32=1 (Ans:4)
x=y=z=3
18
Putels:] r+ M+ J=1
r—y-2=13
E&.‘-..k oy T fat S
(I 0 2y 1 =3 2 (4] =
l N l
Characteristic equation of the matr( 8 ] ) is
(Ans:3)
) i 3
| 1 1 ’
S E8 | 0 | QNS ovgEy Slo¥Emo !
o o &
s m? s Tx-3=0 20 2 —& s Tx+3=0
@ 2 -m¥s Tx-3=0 ) 2%+ 6x? + Tx 4+ 3 =0
If T is the linear transformation T [ BYR) - RAR) is given by Tix, y, 2) =
fx + ¥, Bx — 21, then the null spacd of T 15 spanned by the vector (Ans:1)
G sosss T RYE - BHRY & T, v 20 = (e + », 2x—2) = D% T Suily
YAy el LeheS SOV
(11 i1, -1, 2) 2y -1, 1, 2}
{3 (1, 1, 2) 4y (1, 1, =2}

21 A
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ol
L

11

(3]
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(Ans:4)

matrix form of the svslem :
x+ yv=1

¥y+z =2

i=—ax=4

= B, then A is

x+y=1

y+z=2

z—x =4

Sz Ordoc AX = B adud A

1 1 0
1 1 -1 ()
1 )] 1
1 1 N
(i} 1 1
i)
1 0 -1

If the linear transformation T IPIlllFl

lx — v, v =z, x = 2} then a vecto
to the range space of T 18 ;
Sewsosas T: RAR — RNEMW:

{

- |

| N
1 (1
0 |
1 (o
i 1
0 1/

» IRYIR) iz given by Tix, v, 2) =

fendhg the following which does not belong

=

i Mx,. v, 2)=lx =y, y=-2,2-2) 1P bt i,
8c8 SOE o sod PRl Tul scdwvedt wodd : (Ans:4)
1] -1, 1,01 (28 W, -3,-1) |3 (2,3,5) 4y (1,-1,1)
The quotient ring = 211> I8!
o e Eﬂl—‘l (Ans:1)
U“'—':_n ‘__._,....-u; e LI LD - x_' I 1 e
1) a field
¥ Fdo
() with zero divisors
*“.u'::;‘:;;:;.-_fi.‘;':.'-"ﬂ.'- senb
13 g division ring but not a field
Jpetideded TN FEe T8
(4) of order &
Hlo B
22 M=
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The ratio in which the join of (2, 3, 4} and (3, 5, 71 15 divided by the locus

X+ ¥+ 2=518:
(2,8, 4), (3,5, T) e 503 Tesh

(11 2:56 2y -2:5 13)

If a line is inclined to the positive d

and , then the inclination of the

XY wpe &5 858 ¥ Judde
7z @é’uéﬂﬁ' F3 5%o

IG
i1l i 4 {2} 2

If P, @, R and 5 are respectively (1
the projection of PQ on RS is :
P,Q R 5 « S8 (1, 2, 3], (2]

—_— ety

gy o8
110 2y 8
If a ray makes angles «, i, v and

1

-:.. 5] 5] .
COSS o + C08° [§ o+ cosS oy 4 ols N

LY Fadey Trendl :-:-E’_L".-'h_;. -1
cos” o + e0st [+ eosty\Toos® &
(11 2y 1

The foot of the perpendicular fr
(=L, 4, 5) and (11, (0, =1} is :

Moo, Bodedhu (=D,

(2,9 1)

Sareliosd
(1] 2,1, 2 (2)
Equation of the plane passing thromj

(3, 4, 5) 18 :

(Ans:2)
Dotefifo x+ v+ 2=5 Qgded N&E
34 (4] =3 : 4
i
rection of X and ¥ axes respectively at 1
(Ans:3)

line with £ axis is :

= ST ; gl Tt E;‘:’._:.‘u_:.g = B
T I
4l 3 (] 4

2 3, (2,8, 4b84.N5, 6) and (3, 4, 8), then

3, 4), L4 b6), {3, 4, B) =oxs@ RS 2 PQ
(Ans:4)

LW 4 0

awith the four diagonals of a cube, then

Sao o, Py, 8 Foras SSeD mdupdk
= (Ans:1)
2 1
3 = 4 =
o 3
hm the origin to the join of the points
(Ans:3)

L, 5), (11, 0, -1) & 8% 8aD copdrdo:
301, 2,03 (4] (1, 1, 2}
gh the three points (1, 1, 1), {2, =3, 4} and

doreds Sodhspes (L 1, 1) (2, =3, 4),

() 16z — 12y - 11z = 38 (2) 16¢ = 12y + 11z = 38 (Ans:4)
{31 16r + 12y = 112 = 38 (4] 16r + 12y + 11 = 38
23 A
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If & is the angle between the planes x + 2y + 3z =

then cos 0 =
Ndidoreix + 2y + 32 =5, ¢ — Jy
11 Il

133

(1 {2

and A0X planes then the equation
fiofash (o, b, ¢) Hod ZOY, 20X H

w9
If L and M respectively are the feel ofporpendiculars from (o beltothe A0V

5and 2x — 3y + 5z = 4

+ 52 =4 v &3 FPwo b owwd o 9=
11 . 11 (Ans:2)
P | —
3J133 RN/ER

of the plane OLM is :

,.'-'t-:.:-T'L; pomaramen SEHm L, M sowd Héco

OLM St ; (Ans:3)
M e i) 2y T-Y+f-0
a b a b
. xr ¥y <
3 ==-+-==0 4y — -3 -=-=0
i b a b
I ax® + By® + 02 + 2fvz + Zgex +| 2hay = O repreteids a pair of planes and

i @ iz the angle between them, thg¢n sin 0 =

11 i o .
ax= + 31.‘.'3 + c2° + 2fyz + Jgax + 2hAy

=

-:‘::-,..il__ 5mo 0 wmowd gn 0 =
(1 i+ ﬂ‘: +

13
Equation of the plane throwsh ne

S ,'Jlrf'-' + g! - -f.!'" —al - bhe - o

ab + be + ca 4) Jrf e g? e n®

line ox+ by + cz+ d =0= oax+ [y +

vz + o and perpendiculasNo/X0Y plane is :
HEvin ox + by + 2 N="0=ax 1 Pr+ w2 +d o 508 XOY gl gosorm

2ol Hende Sandiad

11 lay + acly + by + ek + v|-cld = 0 (Ans:4)
[2) [y — aelx + (Pr + fekb + (y|-ckd = 0

(3 (ay + aclr + by = Pelv 4 (v | chd = 0

(41 oy — ocle + by - PBelw + v+ cld = 0

If a plane meets the X, Y, Z axes
is the centroid of A ABC, then the
&d déddoo XY, Z wgroad UG

respectively in A, B and C and if (e, b, e)
equation of the plane is :
P A B, C o S8 Hwde, A ABC Jofgedo

=

(a, b, ) mond & SSds Sdiidgo ! (Ans:4)
r oy oz r w1
(11 __'_+_=1 i T —
L ¢ b ¢ 2) a b ¢ 2
s v oz 1 x voooF
3 — =4 —=— L —+2+—=3
(3] a b ¢ 3 1) a b ¢
24 M=
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112. Direction ratios of the line
(Ans:4)
2+ 3y -4z +5=0=2%-y+ 3
are
Sovde x + By -4+ 5=0=2r-y + 3z @uly &8 Jpdie
{11 a9, 11,7 {2y & 11,=7 FH—a—t 7
113. If 2 15 the shortest distanee betwegn the lines -
x-3 y-4 z+2 x-1 y+7 z+2 (Ans:3)
1 o | 3 ]
o
then == =
I x—:'-_;.-—cl_z+ix--1_|1+'."'_z+f£ L "
et 1 9 1 ' { T s T g -® E-rq-:f el 5 @ond
4 =
(1 6 2y 14 (3) 35 4 20
) . x-586 y+2 z-6
114. [If the length of the perpendicular frofm (4, — 5, 3bbiehs line T a4 .
5 {, then 5] =

(4, =5, 3) Sod ZO0¥Cm =2 AN § vowmo PSS [ woxnd wip
o =
(50 2} JB5 () J457 (4) 754

115. The radius of the sphgrhNouching the planes 3x + 2v + z = 8 and
fr + 4y + 2r = 3 18 ¢

s 5 - : P n = e
HalaBeven 3x o+ E}' + 7%= B Gr 4+ dy 4+ 2z = 3w .-.:-;d'?:'uﬁ oY aeoapbo :

13 13 13 Ans:3
(13 2) g (3) ”4 (4) = ( )
116. The equation of the sphere through the circle 2%+ ¥%+ 22 + 2¢ + Sy + 6 =

0= x — 2y + 42 — 9 such that the|centre of the sphere %+ ¥

(} lies on it 15 :

k=

dy — Gz + 5

Eodo _:r:. + ¥ 4 3':. + 22+ By 4+ 6F0= x =% 4 42=-9 o T FeEm, Aiye

_1:2 + _}'2 o .32 -2y 4+ dy =G + H £ 0 E_c_;l_:eu -:.‘-:;_E aod AF Biu¥tso

(1 22+ _1,-2 + 22 — Tv—8z + 24 =10 (Ans:2)
(2] J;f+_1.'3+53+?_1.'—53+2f1=ﬂ

i3l P _}'E+ ._?';2+'F_:,'+."_'§-z+i4=ﬂ
(4} .1:2+.‘.'2+ 224+ Tx+ 82-24=0
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117.

115,

119,

120.

121.

122,
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If two spheres of radii #y and r5 cut orthogonally, then the radius of their common
vircle 18

ris g @3 o Sol o conddabor podoRiod +& o ey
TR Fpte (Ans:4)
ALE
11 Fifa (21 r+ 1o =L TP L4 \rllrl-" 7
The range of the sequence s, = 1 4 (=1, n =1, 2, 3, ... 15!
mifabo s, = L+ (<1)%, n =1, 2,3, .. Suly avph - (Ans:4)
(1) 0, 2,0, 2 0,2, ... {2)
13 12t {4) 0, 2
R
Ty iln i3 odd )
If 5, =412 . then the gange of the sequence 18
2 ifnmiseven (Ans:3)
L (n ﬁf;fius;-a a3 oot }
oo g =12 S Jia
g {n _1_-"21.113_:-;_;r emahsE )
1 1 1
I.ll ] 2-. BT 21 T | 21 ‘I”.' ‘!]'. 2'
(1] 7 o o : (L) 21
| L . ¥ E |
@) qir L3S U 1ol
If @ and b are non-negatite,\then  |lim {,‘I'nz +akn + b) - .PI} =
T
(Ans:4)
a, b o Hdeod eNpd lim {Jirr Falin + b u}- =
— - =t
at b
1y 0 (21 ab 3) a+b 4] 3
E‘l = ]...
1 i (Ans:2)
i1 ¥ (2 2 {3) N i4) 3
The set of discontinuities of flx) = fan x is -
flx) = tan x @ud, Logame Sy
[ 7
11 nn:n=123,. . 2 r—:a=123..]
i > 285} "2 (Ans:3)
@ {nmetin=l, 2,3, 4) fiZn+1mn:n=-1,22..]}
[ 2 | s
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123, If gix) = 2x + |x| for x = IR, then the ordered pair (g1-2), g2} = (Ans:3)
188 x € R3 glr) = 2v + |x]| wond wips Fhawio g1-2), g12) =
(=2, 2 2y (2, -2 (3) (1, 3) i) (3, 1)

124. The function gix) = 3xr — 4x° for x = R decreases in the interval : (Ans:1)
B8 x e R2 gx) = 3z — 4r® of ($Pole wIfrated eoddo

~ a] N [ 3 i] __
(1) T g (2} 15"~ 3l R'Y (4] (—=a, oa)
: e
125, 11n1[€ - ) = (Ans:3)
x—0 X )
1
(1] 1 2y 0 3l P {d) 2

126. The differential equation of a family of circles passing through the origin and
having the centres on the X-axis if :

Srolofhd) sroee 8r, Jorw K-0fod el ine Deond edfod
Hansdoe i N/ (Ans:1)
(0 2oy’ =37 - a? 2) g D — g2

) 2oy’ = _}'2— x2 4) ol = x - ;u?

127. =The solution of the differential equplion i- = 2" with ¥l = 0is :

. * (Ans:2)
wiNos Si.¥Emo &Y _ et ) = 0 Sl =Y

dx “
(1] e = Yot = etV 21 & = Pt = g
(3 &Y + 2% = e 41 ¢+ 2" = gV

198, dy _ xtaniy — x)=1="log sin (v - %) =
& 2 i 2 (Ans:2)

(1) C_? (2) C—E 29 {:—? id) C+E
. _ cdy _ xry+l

129. The solution of ;= 4, 9y +3 19’
dy _ x+y+1 e (Ans:1)
dx  2x+2y+ 3 SRSy TS
(1} 32y = x) + logi3x + 3y + d) = ¢
(2} 32y -z} + logl3x + 3y -4 =¢
{3 ﬁ_r+:{v+3]ngf21y—x+4'ﬁzf
(4) 3x + 3y =3 log2y = x 4+ 4) + ¢

MS 27 A
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sl - K s nil."'l ] g .
130. The solution of 2ev = =" + 317 s (Ans:2)
dy o . s
2ay—=2"+3¥" & s
© oy ’ A
1« + _1-3 = ex? 2 x4+ v° = et
@ &t e ¥l = e 4) 4 gl = e

o = 7 .
131. The solution of the differential equption xT" =y+y2f + 3 is:
o (Ans:2)

) v = 1 = )
waEny HiuEfoo I——=Y Far H Yy g5 SO

dx

L oy’ oy’ =ex 12) y+ ity =t
2 i 3 o 3

(3 v+t 4y == CSTE A

132. The solution of the differential equation = — Sy o E_ﬂ'jlr.!'x + l:fl_y:]' + Bxy — = hely
_0is: (Ans:1)

- -

D F 2 25 E 2 e
wafod Sditmo (2° = 2oy + S gEN 1.1}'5 + Gy = x"Vdy =0 8 pEd

(1) 2% - 32"y + 90" + 39" = ¥ 2" +3x"y-3x +3y' =¢

(3] -3y -390+ ANNGW 1) 25k Bty + 30 + Byt =0
133. The solution of the difierential equition |1+ e* dx < e | *ldv =0 is
A ] 1 '!,I' I
] (Ans:2)
wsdod Sosdfmo 1+ e’ |ni'.r et ||l dy =0 8 Sas
1 | i ¥
L L
ili I+ yes =0 {2 X+ e =&
(31 = J“-”_ + (4] X = _}-E: +C
134. The solution of the differential eqdation ix? + },E + Zxlfx + Zvdly = 0 is
wdfod SHEfoo kf + }2 + 2xill = 2vdy =0 § paS (Ans:2)
(1) x* + .u'j = ce' (2) 4 }'2 = gt
(3] &%+ yP = et 4) 2%+ 38 = geit
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1346,

137.

138.

134,
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dx =xdy = e log vdy = xe' = (Ans:2)
(1} e =ylog y = 1) (2) e + yilog ¥ = 1)
(30 e =ylog v + 1) 4) e+ pilog v + 1)
The orthogonal trajectoriez of the family of curves {:_;u! - % where @ is a
parameter, is : (Ans:3)
ay? = 10 & Hrdoded Sro Dafons vow Sofcrw (gofd® a Soeiba):
i1l 2yt — 3_1'2 = 2 31 Gxt - 2_1'2 = 2
(3 a4 3}'2 = o2 1) 37+ ot = 2
The solutien of the differential equplion (Ans:3)
(D¥ - 2D* + 4D — 8y = 0
ig -
wi¥os Shitee (D% - 2D? + 4D - By = ALy
(1) y=Ae™ + Be™* + Ce™
(2)  y=Ae* +Be* +Ce™
@) y=Ae™ +Boos 2x + O sin {4
(4] y= Ae™ « Be™ - G}
A particular integral of (N2 Ok #+ c0s 3x is
) (Ans:1)
(0¥ + Ony = cos 3x € W3 ECHERR EE
(1 El x 8in 3x  (2) L, sin 3x 3 —xcosdx id] %{:ﬂs 3x
Under usual notation
;-E:ﬂ +x) =
Di1+ DF (Ans:3)
L o
Erdueey  Sodued® m” HxTh=
(1 %+3;_ + 4x 2) %+:5;- ~ 4y
(3 %‘— 3;_ + dx (4) l—;— 3; 4z
29 A
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140. A particular integral of (D - 2D + 1y = x sin x is :

141.

142.

143,
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(D? = 2D 4+ 1y = x sin x & of (@dpH

(Ans:4)

Ao _—
b daTm Beig

ol

(1 %E.ﬁ'us X+ COSX + 810 x) A %Ex{'us X — COSX + 511 Xx)
(3 %Exi_‘uﬁ X — C05x — 8in x) ) %'..Tt'ulb T FEY — ST X7
The number of positive integers < 2076 which are divisible by 4 or 5 1s :
4 Hor 5 3 gehodndidre <2076 5ofd BBy i o U:mmﬁu# H3 drTeFs
SRR (Ans:2)
(1) 103 (21 831 (37 066 (4) 1245
The correct statement, among the following, i :
folenEt, Zodnd Eaddo:
(13 There 18 no positive integer fuch that » godyw + 2 are both primes.

n. n o+ 2 e Godm l;ﬁ?.;ﬁi’:tﬂfd;é:f 53 J;,';FEI:«:.:-E-'I.} Ho ol (Ans:3)
12) Iff #isa prime, then n® o+ 1is alsh & Qrirme.

no|Eerdeid e ne NI EeEaroso
137 For every n we can find n(cposéeutive compoesite numbers.

e n dn SUS SoflSANG b 3';5;5“:;.;‘:»&;
(41 Every pnme n 15 odod

&G | Somamelo Ny o8 it Foss
The zquare of any odd¥integer 12 df the form :
& Cﬁ?..'-.‘.';u:e;:__: :--33_.-}1 ol dreid (Ans:1)
(13 8m + 1, where m 15 any intgger.

B+ 1 &% m E-;*UI.T;:E:-
(27 Bm + 1, where m 1s an odd integer.

B+ 1 €% m B% C.LTE:C.-E';.:
13 1Gm + 1, where m 18 anv integer

16m + 1 &% m C.:g'nc-:-;li-;.;
i4)  16m + 1 where m iz an odd integer

16m + 1 &% m 8% Lo

il S
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1446,

147.

148.

144.
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The largest power of 2 that divides 97! is : (Ans:4)
0N = eefiod 2 Sny =8 B fmse

(11 44 2y G4 13 54 4] B4

The remainder when 3% iz divided by 17 is : (Ans:3)
3 517 3 acor & Fag o

(3 2y 8 31 11 4 13

The nuwmber of incongruent solutiong of the linear congruence 12x = 48(maod 18)

ig - (Ans:3)
SFgrd SS94888 12¢ = 45 (mod 15) § 600 SaFddorl Srddo domgp
(3 {2}y 5 3 6 i4) 8

If p iz a prime, k& a positive integel then ¢ip®) = (Ans:1)
p ¥ |Egearolo k ;’;ﬁa;rﬁusa wound 1pl,1:|":’l =

e pt - gl o gy ptl |3 pid i4) p

If p and ¢ are roots of X2 B+ d =

0y, thea vhe quadratic equation whose roots

)= 2 +3 .
are * 3 anil ﬂ_ is (Ans:3)
' 3
B 2 2 ihr+4=03 sanzé ] g SrECtoum Ne I8 Siuitmo:
(1) 9% + 3x + 2 = 2] O =8 =2=40
(3 94+ x-2:=% 47 9? =84+ 2=0
For real values of x the maxmum |value of 18 :
(Ans:2)
. & =x+] ) .
r LA demeded o . @ M08 doed
= r+x+1 v
1 1
(11 = 2 3 2l = (4) 2
3 2
The maximum value of ¢ + 2bx — k2 is
e+ by - a2 ERVEAN r’-ﬂi‘i aesd (Ans:3)
(b 2 b - e 3 &2+ e 4 ¢ — b2
WY A
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