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COMBINED COMPETITIVE (PRELIMINARY) EXAMINATION, 2013
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Code No. 13
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INSTRUCTIONS Ap

1. IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, L&J SHOLIJLD &ECK
THAT THISTEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR:,‘T?RN ORMISSING PAGES
OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TT«]BQQKLET."

2. ENCODE CLEARLY THE TEST BOOKLET SERIES A, EYCQR D A€ T‘HFCASE MAY BE IN THE
APPROPRIATE PLACE IN THE RESPONSE SHE ” »

3. You haveto enter your Roll Number on this ' Your Roll No.
Test Booklet in the Box provided alongside.

DO NOT write anything else on the Test Booklet.

4. ThisBooklet contains 100 items (questions). Each item compri' four regsponses (answers). You will select
one response which you want to mark on t onse Sheet. ou feel that there is more than one
correct response, mark the response which utr?si der the bet. In any case, choose ONLY ONE response
for each item. 4 ( V.

5. In case you find any discrepancy ‘;‘this'test booklet in any question(s) or the Responses, a written
representation explaining the detau"'rs~ of such alleged discrepancy, be submitted within three days, indicating
the Question No(s) and the H\Booklet Series, in which the discrepancy is aleged. Representation not
received within time shall fiot b€ éntertained at all.

6. You haveto mark alyour rqup ;%ON LY on the separate Response Sheet provided. See directionsin the
Response Sheeu ' -

\l

. “Al n.er,ns carry equ ks. Attempt ALL items. Your total markswill depend only on the number of correct
fponses marked bym the Response Sheet.
efore you proceed t@ mark in the Response Sheet the response to various items in the Test Booklet, you
have to fill in some particulars in the Response Sheet as per instructions sent to you with your Admit Card

. y
and | nstructions.

©

9. Whilg writing Centre, Subject and Roll No. on the top of the Response Sheet in appropriate boxes use
“ONEY BALL POINT PEN”.

10. After ywou have completed filling in al your responses on the Response Sheet and the examination has
concl ude(,r you should hand over to the Invigilator only the Response Sheet. You are permitted to take away
with you the Test Booklet.
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1. If A={x,y)|x?+y?=25} and B ={X, y) | X2+ 9y? =144} then A ~nBcontains:

(A) Onepoint (B) Twopoints
(C) Threepoints (D) Four points
2. Thenumber of subsetsof aset containing nelementsis:
(A) n B) 20 -1
©) re (D) 2
3. 20teachersof aschool either teach Mathsor Physics. 12 of them teach Mathswhile4 teach_ g_‘
both the subjects. The number of teachersteaching Physicsonlyis: "
(A) 12 (B) 8 / |
(C) 16 (D) Noneof these r f:
4. IfardaionRisdefined ontheset Z of integersasfollows: . ‘."Theg gl
Domain(R) = -u. ’: ¢
(A) {3,4,5} (B) {0, 3.4 ‘
(C) {0,+3,+4,+5 (D) N eoft
5. If Risareationonafiniteset having n eements, then tile numBer of felationsonA is:
(A) 20
©) re ( ) o
RlsarelatlononthesetZofmtegersandltlﬁ ThenRis:
@mgﬁa%**%‘f@%%m Bnsitive < (‘ (B) Reflexi eandSymmarlc
(C) Symmetricand Trandtive ‘ A (D) Aneqtivaencerdation
7. Theeguation 1 4 representsacircleof radius:
-
(A) 5 f | » x (B) 25
5 “t
© 3 i (D) Noneof these
. o
8. IfZ( ZZ,Z arecomplex ssuchthat :
101 1
|le—'lzz|:|zs|— Z_l Z_2+Z_3 :1then|Zl+Zz+Z3| is:
(A) Equaltol (B) Lessthanl
(©) Grgir than 1 (D) Equalto3
9. Thelocusef paint Z satisfying Re(Z?) =0is:
(A) A paifofistraight lines (B) Acircle
(C) A rectangular hyperbola (D) Noneof these
ElJ-49862-A 3 [Turn over
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10. If Z, =co{2; )+| sm(zg J r=01234thenZ, xZ,xZ,xZ;x Z
A) -1 (B) 0
© 1 (D) Noneof these
11. If o, B,y aretherootsof theequationx®*+4x+1=0.Then (a+B)+(B+y) ™ +(y+a) *=
(A) 2 (B) 3
©) 4 (D) 5 ‘
12. LetA, GandH betheArithmetic mean, GeometrlcmeanandHarmonlcmeanoftwopostﬂ/e / )
numbersaand b. The quadratic equation whoserootsare A andH is:
(A) Ax? - (A%2+G*)x+AG?=0 B) Ax2—(A2+H2)x+AH2 G ' |
(C) Hx? - (H?+G?)x+HG?=0 (D) Noneofthese _ 4/ v
{ 1 -'"'.'l._ r
13. Gisagroupunder ®, whereG={1,2,3,4,5,6}.1f 5® x"— ﬁ"'thenx— ‘ ‘
(A) 08 (B) ¢
© 3 (D)
14. Inthegroup G={1, 3,7, 9} under multiplication module 10, (8x%*")*isequal to:
(A) 9 (B) 5 -
© 7 (D) 3 A
{ (
15. The identity element in the group I‘}(J XJ X # 0 and Xr'isreall with respect to matrix
= L X X J
multiplicationis:
p ‘2
-
1\ 11
11 i ( ‘.-- 2 2
A) |4 4 ) | B) 1 1
o : 2 2
4To 4
(C 0 1) ’ (D) Noneof these
16. If a=bB=a® + b? theithevaueof (4+5)#3 is:
(A) (459 + 3 (B) (4+5)7+3
(C) 413+ 32 (D) (4+5+3)2
S~
r
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17. InZ,theset of al integers, theinverseof -7 withrespectto  defined by for
dl a,be Z is:
(A) -14 (B) 7
© -7 (D) Noneof these
18. Theunitsof thefieldF={0, 2, 4, 6, 8} under are:
(A) {0} B) {2,4,6, 8
© F (D) Noneof these 1
4 ( L
11
19. (z,.®,,®,) isafiddif andonlyif nis: - / .|
(A) Even (B) Odd \l {»
(©) Prime (D) Noneof these ¢ r
20. Theidealsof afield Fare: ; Y=
(A) Only{0} (B) OnlyF ( F
(C) Both{0} andF (D) No afﬂﬂ@e
21. Eveyfiniteintegra domainis:
(A) Notafield (B)f Fed
(C) Vector space (D) None®f t
22. Theorder of i inthemultiplicativegroup of fourth rootsof unity i : : /
(A) 4 4 ®: ‘r“
&padin® p(Cy 2 D) 1
23. Thenon—zerodementsa, b of aring (k .‘r {arecalled zero lelsorS|f
(A) a.b=0 (B)
©) <14 (D)
24. Ifthering Risanintegr don!antl{en.
(A) R[x]isafied (B) R[x]isanintegral doman
(® R[x]lsnotanmf@d domain (D) Noneof these
25. Th(r;roductofana/er] ation and an odd permutationis:
(A)"Even (B) Odd
(C) Neither ever nor odd (D) Noneof these
-\.( )
S~
F
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26.

27.

28.

29.

30.

ElJ-49862-A

If

0 i 00
A |i o ® 1o o
10
© {0 J (D) Noneof theabove
. &
If AB=A and BA = B where A and B are square matricesthen : ( .
(A) A2= A and B2=B (B) A?zAandB?=B A\ - /!'I
(C) A’=AandB?#B (D) A?2AandB?zB r ' r
- |
T2
a 0o A (1 J'],_ r
If A=|0 a O0],thenthevalueof [adj A|is: 1 \ | 1
00 a " “ )
(A) & B)fa°
© & D) &
1 2 -1 ‘ V
If A=[-1 1 2|, then]adj (adj A)is: i( r' mn
2 -1 1 :
{ y
(A) 14* \ J . B) 14
(©) 142 — (D) 14
<44
IfA=[;O:§ _;22} and A +A tl';whereAT|sthetransposeoanndIzisthe2x2Unitmatrix.
Then:
JJ
/

(AS(G!’n mnez 1\ ®)

T
© Gt— ZQTE t3Ne (D) Noneof these

I

o
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1 -3 -4

31. Thematrix A=-1 3 4 |isnilpotentofindex:
1 -3 -4
(A) 2 (B) 3
© 4 (D) Noneof these
2 3 1 4
3. TherankofthematrixA= |0 1 2 ~1js:
0 -2 -4 2
(A) 2 (B) 3
©) 1 (D) Indeterminate
33. Forwhat valueof A , the system of equations < ,}
X+y+z=6 . K (
X + 2y +3z=10 2
X+ 2y +Az=12isInconsistent ? .
A) A=1
(C) A=-2
34, If Aisa3x3matrix and B isitsadjoint suchthat [B| = 64, then JA|= &
(A) 64 i((B) +64

82
E 4},then (CA+AZ+A3+......

35. IfA®=0,then1+A +A%equals: -"‘

A) 1-A

i
© (1+A)? <2\
R
36. IfA= 9 -
- q-; -
e J\
(A)(_o 1} ,
b ¥
1l 41
3
CIH )
o
ElJ-49862-A

-‘( (D) 18

(B) (1-A)*
(D) Noneof these

equalsto:
-1 -2
® |5 4
11
4 3
© | 1
L 2
7
&
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37.

If s=a+b+cthenthevalueof A =

s+C a b
c s+a b |is:

c a s+b
(A) 2¢ B) 2s®
© ¢ (D) 3s®
1 k|
. 4n-1 . Q
38. anl 1 isequal to: ( 1
3n-1 -
; 'l.-' / 1J
(A) log,3 (B) log,4 . >
© 1 (D) Noneof these -r ) r
14 *r'
lim 1 +1++;.'\l & (111
A 1 @5
(© —12 (D) None®f ghese
( n
xe* dx
lim| 22— | = ‘( | (
40. am o ‘J 1
(A) O } Q (B) o
,J
(©) 2 _ { p ©)
41 The Hei{onf(x) 1 x+3x — 45+ .. 4o if x;t—lis
if x=-1
(A) Contlnuousand differentiableat x =—1
(B) Neither continuousnor differentiableat x =-1
(© lauous but not differentiableat x =-1
(D) Noneof theabov
'.
r
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Qo

sin mX
42. Letf(x)= 5X
K , Xx=0.

, Xz0

If f(x) iscontinuousat x =0, thenthevalueof K is:

A ¢ ®)
€) 1 (D) 0 f‘:‘\
1
{ ()~ f@x)} / N
43. If f(x) isdifferentiableand strictly increasing function, then thevalue of Ilm

f(x)- f'o) '
(A) 1 B) O ‘4 K
©) -1 (D) 2 <25 ) r

44. Thenumber of pointsat whichthefunctionf(x) =|x—-3]| + | 11+d0$no have{aderlvatlveln

theinterval [ -4,4]is: #
A) 1
© 3 f th

45. |If f(x) satisfiesthe conditionsof Rolle’'stheoremin|[1, 2] and Iscontinuousin[1, 2], then

[[7(x) dx isequal to: Q4 -
oo [

A) 3
©) 1 “1 D) 2 ¢
Ji

46. Letf(x)=e*, xe[0,1],then a{lumber‘c’ of the Lagrange’smean valuetheoremis:

(A) log.(e-1) ol A\ (B) log, (e+1)
© 1 il ( ‘.-- (D) Noneof these
"

47. The maximum valuegf xy subjecttox +y =8is:
(A) 8. > ‘ (B) 16
(c:)('zo (D) 24

48. The ‘—% % ...... ~1<n <1 representsthefunction:
(A) gn T (B) cosn
© (14n)" (D) log(1+n)

S~
r
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49. Expansionof sinxinpowersof (X —Ej is:

(A) (X_gj_ (X_BS (X_BS _

- }
2 14 THEA
(D) Noneof these ""(1 2% r
. :
50. Theequation of tangenttothecurvex =t*—4,y =2t?+1 'h!ng twheret':, is:
(A) 2x—-3y—-19=0 (B) Zx—-8y+19=0
(C) 2x+3y—-19=0 (D)f3x+2y +6=0

51. Ifthenormal tothecurvey?=>5x—1at thepoint (1,-2) isof tiefgrmax -5y +b=0. Then‘a
and‘b’ are: ; ,.
(A) 4,-14 B) 4,14 -
(C) 4,14 Lo -4 —14
{ - Y
52. Theleastvdueoff(x)=2x+xi,x_; S Lk

2

(A) 4 <1 ®) 6
(C) 8 {'1 % (D) Noneof these
I\

, 1 1 1 .
53. Theradiusof Cl:lrvafl for thecurve F =z + PRl is:

Y *2 J\ a2 2
AN - , ®) 2P

a’b? b?
a2
© ) (D) &b2p?
*
r
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54. Thecentreof curvatureof thecurvey =x2at (0,0) is:
o3 HH
(A) ’2 (B) 2 ! 2
1
(©) (E : Oj (D) Noneof these

55. Theradiusof curvatureof thecurver=asinn g atoriginis:

< 2%
(A) ma (B) f’ i)
2na 12" /" II
(C) 2an (D) 3 r r’
56. Theasymptote parallel to co-ordinate axesof the curve (x? + y?) x —ay? =0 i% £
(A) y-a=0 B) y+a=qf {77
(©) x-a=0 (D) x +a=0 ¥
57. Theasymptoteof thecurvey =e* isgivenby :
(A) y=0 (B) x=0
€ y=e (D) x=e
58. Forthecurvey2(1+x)=x2(1—x),theori2ilnisa: /
(A) Node & (B) Cup "
(C) Conjugatepoint < (D) Noneofthese
59. Thecurvey =x3 —3x2—9x + 9 hasapoint of inflexion at :
(A) x=-1 v B) x=1
(©) x=-3 « .ﬁx D) x=3
60. Thecurvey=logxis:{ \ |
(A) Concaveupwardsin (0, «) (B) Concavedownwardsin (0, «)
(C)"Concave upwar iA(Sio,oo) (D) Concavedownwardsin (—ee, o)
o
61. Th pointsofinflexion*th curvex =(logy)? are:
(A) (©,1)and (8, &) (B) (1,0)and (8, €)
(€) (0+L).and (e 8) ') (D) (1,0)and (¢, 8)
62. Thegraphof x - 1= _ 2 jsa:
ga!@ el e
> .
(A) Cirde I (B) Hllipse
(C) Cydoaid (D) Noneof these
ElJ-49862-A 11 [Turn over
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63.

65.

66.

67.

68.

Thenumber of leavesinthecurver = asin50 are:

(A) Two
(C) Ten

2

If u=f(y+ax) + ¢ (y—ax) then % =

o
(A) ayZ
o) -2’ d%u
( ) ayz

0z 0z
If Z=1log (x*+y?) then X 55+ ya=
(A) O
© 2

(A) snx
(C) tanx

1 1 1 1 "1
l-—+———+——+.
Thesearies > 278 6

(A) Conditiondly Convergent *-*
(C) Divergent 1 4

Th i 1—i+ 4 ——1(+... ®.
eserles \/E \/Z \  |S
(A)..Conditiondlly Gofivergent

(C')()s::i'ilatory" ‘,\\
s |

= (n—2logm)"
69. Thesdiesd L —229p)
W =1 n
(A) Copvergent
© illatory
.‘.
r
El1J-49862-A

(B) Fve
(D) Noneof these

2
, 07U

® % 57 04

1,
0%u - /||
0) a5 YL

y

(B) Absolutdy Convergent
(D) Noneof theabove

(B) Absolutdy Convergent
(D) Noneof theabove

(B) Divergent
(D) Noneof these
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70. Theserias.zl—nn is:

n=1

(A) Convergent
(C) Osillatory
71. Theseriesi 4'7"';(3)(“&” isConvergentif :
~ 1.2 .. X
(A) Ix]<1
1
(@) |X|<Z

Vx _
72. f\/g_l_\/;dx—

(A) O
© 1

T 25inx

2———— dx=
73. fzsnx 4 Deosx i

11 1 1

; { (N
[ﬁ?ﬂ— + * ot —
< |+l 2% nh+3
+ 9 4n+

©) 14

74. .J
L __f - v

(A)flog, 2

(©)" log,6
T v

75. Theentir ength of theurve x” + y* = a’ is:
(A) 8a

(C) 6a
B

r

ElJ-49862-A

(B) Divergent
(D) Noneof these

® ., _(2}

O IxI<;

®)f5
(D) Nonepft

(B) log.3
(D) Noneof these

B) 43
D) +aa
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76.

7.

78.

79.

Theperimeter of r=a(1 + cosb) is:

(A) a (B) 2a

(©) 4a (D) 8a

Thelength of onearch of Cycloidn=a(6 +sinf) y=a(1—cos)is:

(A) a (B) 4a

(C) 8a (D) 32a

Theareabounded by thecurvey = 2x, x — axisand theordinatesx =—2,x =3isequal to: ‘(\

(A) 2 (B) 13 ( e}

€ 4 (D) 8 /‘,I
D A r ' F

Theareaoftheelllpse?+F=1|s: - r

(A) 2nab (B) mab "i '- X F

© @ D) N eofthase

80. Theareabounded by thecurvey?=xandx?=yisgivenby :
(A) O (
0 2 4L D1 4
© 3 {O f
< v
81. Thewholeareaof thecurver = acos@js:
w = Y B) na
i . \._
2
(©) 2na? J ( ‘,. D) =
82. Theliney=x+4isr ed about x-axis. Thevolumeof solid of revolution formed by revolving
the eacoveredbyth iﬁcurvexamsandthelmesx 0,x=2is:
17m
(A) ~u B) —-
© = ) (D)
S~
r
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83. Thevolumegenerated by revolution of theelipse about mgjor axisis

[assumethat a> D] :
4nab® 4na’b
A —3 B)
4 b2
©c 2 (D) Noneof these

4

84. Thesurfaceof the solid of revolution about x-axis of the areabounded by thecurvey—.,z< X-aXis / )

andtheordinatesx =0andx =3isequal to: r | r
A) 42n (B) 9v2n - ‘ =1
© 112 O szn < b g
\ ;.
-~ K ( . 1-"
n e )
85. Thevaueof [sin®xdx = : \
w = G py
< .
gy _ © <~(D) l
ety ¢ ,,.
?n X " (‘ .
86. = <4
( l""\\
(A) O : L l (B) cosn?
(C)..2cos’n v ' (D) Doesnotexist

<& 4
J\

( dy 3 d2y 3/2
87. Order;andq.egreeof thedifferential equation Z(&j +4:(Wj arerespectively :

T,
(A) order 2, degree3 (B) order 1, degree3
(C) order 3, degree?2 (D) order 3, degreel

-

r
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88. If P, Qarefunctionsof x, then solution of differential equation g_y +Py=Qis:
X

(A) yedeX = J.erpdx dx + ¢ (B) y= N J.Qefpdx dx+C
Q) y= erJPdX dx + C (D) Noneof these
1
dy <
89. Thedifferentia equation of theform d_ + Py = Qy" wherePand Qarefunctionsof x, |scdlecf‘ 1
- |
(A) Auxiliary equation (B) Bessel’sequation \J / v/
(C) Claraut’sequation (D) Bernoulli’sequetion r r
i T
90. Thesolutionof (y cosx+1)dx+sinxdy=0is: < = i._ "r
(A) x—ysinx=cx (B) y+>gsin§::0 ( A
(C) y—xsinx=c (D) x+ éfms_ c ,. (!
91. If at every point of acertain curvethedope of thetangent equas ,thecurveis:
(A) Adragntline (B) Apa
(©) Adirde D) AnelllT_,./
92. Thelntegratlngfactorforthedlfferentldqlélon (xoy — 2xy2)d (x®—3x?%y) dyisgivenby:
i)
(A) (B) xy
- 1 E 1
L [—
(©) ¥y’ ! L " ©) oy
93. Thegenera soluti oT‘fciP: log (px—y)is:
(A) y=cx—¢° p B) y+cx=¢
(Cry+x=logc (D) y+c=¢
94. Thegeqerd solution of adifferentia equation of first order represents:
(A) Af |Iyofsurf (B) A pairof curvesinxy plane
(C) Afamily of curv nxyplane (D) Noneof these

ElJ-49862-A 16
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d
95. Thesingular solution of thedifferential equation P+ Px—y =0is [where P= d_y} :

X
(A) 27y?+4x3=0 (B) y?=4ax
C) x2+y?=¢& (D) Noneof these
( y
96. Theorthogond trgjectory of thefamily of curvesay?=x3is:
(A) 3y?—2x?=constant (B) 2x%+y?=constant
(C) 3x2+y?=constant (D) 2x2+ 3y?=constant 1
LS
€
. d’y _dy - . - / [
97. Solutionof —= —3—= + 2y =0is: \ )
dx dx r1 1 . o r,
(A) ce™+ce (B) ce”+ce = .
C) ce*+ce? (D) Noneof these s
( 1 2 ‘, " J
q
98. Thegenera solution of thedifferentia equation D?(D + 1)2y > ex - f
(A) y=c +cx+(c,+cxe cx (c, +cx)erx+—
(C) y=c +ceg*+(c, +cx)(,rX+— Nonlft
99. Theparticular integral of thedifferential equﬂo (D+2)(D- 1
* Z 1 1 (B) xe |
J
x’e -
© 3 4 4 (D) Noneof these
o
“A {¢ X z
100. The equation of theyl nder Who‘se'generatorsare parald totheline 1 = _lz = 3 andwhose
guiding curveisx?+ 2= 1,z=0isgivenby :
(A (3z—x)* + 2(2z +\\y§ =9 (B) (3x+2)?+ 238y -22)*=9
(C) (3x-2)? + 23y 422)* =9 (D) (2z+3x)* +2(3y - x)* =9
_‘( J
S~
r
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