(DO NOT OPEN THISTEST BOOKLET UNTIL YOU ARE ASKED TO DO SO)

COMBINED COMPETITIVE (PRELIMINARY) EXAMINATION, 2010

Serial No. MATHEMATICS A
Code No. 13
(TimeAIIowed:Tonours) (MaximumMarks:?Q(} )
INSTRUCTIONS . / J
L]

1. IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, Y‘ .SHOULI'D‘ ECK
THAT THISTEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORNsOR MISSING PAGES
ORITEMS, ETC, IF SO, GET IT REPLACED BY A COMPLETE TES;I; BOOKLET. vy v

2. ENCODE CLEARLY THE TEST BOOKLET SERIES A, Q C(R D Ai 'ﬂ—léﬁ(:ASE I\rAY BE IN THE
APPROPRIATE PLACE IN THE RESPONSE SHEET. 1 L 1f’

3. You, have to enter your Roll Number on this Your Rofl 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 comprjisggfour responses (answers). You will select
one response which you want to mark on the Response Sheet. I'n case yu feel that there is more than one
correct response, mark the response which ygu &nsi der the bermzny case, choose ONLY ONE response
for each item.

5. In case you find any discrepanc@i}:[est'booklet in aﬁ'y question(s) or the Responses, a written

A%

representation explaining the detai ch alleged discrepancy, be submitted within three days, indicating
the Question No(s) and the Test Booklet Series, in which the discrepancy is alleged. Representation not
received within time shal Hlot%e{]tertai ned at all.

6. You haveto mark aI | your orﬁs ONLY on the separate Response Sheet provided. See directionsin the
Response Sheet. y

7. All items carry e‘ marks. Attempt ALL items. Your total marks will depend only on the number of
. re:e?r]espo'nses marked by you in the Response Sheet.

8. Before you proceed t}h in the Response Sheet the response to various items in the Test Booklet, you
have to fill in some pafticularsin the Response Sheet as per instructions sent to you with your Admit Card
andinstrﬁctions.

9. While'writing Centre, Subject and Roll No. on the top of the Response Sheet in appropriate boxes use
“ONLY BALL POINT PEN".

10. After have canpIeted filling in all your responses on the Response Sheet and the examination has
concl ou should hand over to the Invigilator only the Response Sheet. You are permitted to take away
with you the Test Booklet.

[DO NOT OPEN THISTEST BOOKLET UNTIL YOU ARE ASKED TO DO SOJ
\ J
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1. Rankofthematrix| 5 6 7 8
10 11 12 13

|15 16 17 18|

(A) 4 (B) 3
© 2 (D) 1

1 2 1 3
X
2 3 2 5
y =
3 -5 5 . 2
3 9 -1 4
(A) Inconsistant (B) Cong
(C) No solution, exist (D) Co

|7 3
3.  Inverseof thematrlx{ 2 }

6 -3 1
(A) [-2 7} Y ClER

1[ 6 3 1[ 6 -3
© 36| -2 7] <34 O)gg -2 7

. 1

4, If A= > 3 t 4:........}::.?
5[ 2ved

(Af ‘_s:?}e 960 | ‘]\ 5 34}

| 320 336 ® |4 3

. o - -

T J _ _
320 976 336

(©) | 86 960 ©) | 320 960
>
r
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5. Value of the determinant
(A) zero (B) 8
(C) -8 (D) 16
Xn _ n
6. Limitof ,a88X —a
(A) zero
(C) nat
7. Taylor's seriesof tan™ x, in powers of x :
x? x3
A) X——+——e
(A) >t 3
3
©) X=2 it
8. Differentiation of &, w.r.t. X, is:
(A) a
(C) a‘loga ‘:
9. Split 24 into 3 parts such that the&')nti nued product of the first, square of the second and
cube of the third may be mini
(A) 4,8, 12 (1 f\ (B) 4,6,14
(C) 3,9, 12 ‘ (D) 3,16,5
10. ngadi s of cur\ﬂtJeofy &atx=0is:
(A2 \ ®) 2
(C (2)”“ (D) (2*
f
11. The ptot&s of tﬁcurve ay’ = j are:
x? —a?
(A) x (B) x=a -a
(C) x= (D) a=0;x=0
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12. Curvature of thecirclex?+y2—5x + 6y —16=0is:
(A) (5 (B) (5*
© 15 (D) 15
13. Equation of thetangent at (3, 4) tothecirclex? +y?=25:
(A) x+y+5=0 (B) 3x+4y+25=0
(C 3x+4y-25=0 (D) 3x+4y=0
1
14. Equation of the normal to the parabolay? = 4x at (4, 4) is: ‘ r (
(A) 2x+y—12=0 (B) 2x+y+4=0 "’) }
(C) 2x+y-4=0 (D) 2x—4y+8=0 A\l ‘f:.
¥
15. Points of inflexion are: ,..f |
(A) Maximum points (B) Minimum points P i 1\ " v
(C) Neither Maximum nor Minimum (D) Double p@nts - (1 % r
¢
/2 » , *
16. The value of J cos’ do = \
0
a B g 1P
) 105 ®) 48 f
L oy f
© 105 < ~ 210 .
' (
T do -
17. Thevaueof | ———=
vad -[ 3+ 2c0s6e ) 1\
0 (1 A"
[a
T e - t T
A 3 . } ) ® 572
v A Ed
F 52 ©) 275
18. Vol uri!s geherated by solid of revolution of y2 = 4ax about x axis by its Latus rectum; is:
(A) naf™ (B) (na)?
48 3
(© 3 a (D) 2n&
>
r
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19. Surface areagenerated by revolving y = sin X, between 0 and 7t about x axisis:
(A) 4n (B) =
©) 2n (D) 3n/2
20. Areaof the region bounded by the curve y = 3x? — x, and the x axis between x = -1 and
x=1is:
(A) 27/55 (B) 55/27
(©) Sz (D) 55/7
/2
21. Valueof jxsinx dx is:
—n/2
(A) O B) 1
C) 2 D) 3
© () T
22. If ¥’ +y* =c, then (dy/dx) — (partia diffnw.r.t. x)/p.d. wit. ‘v glveﬁ 1%
(A) yx»Yxy*t I(xy* + x*l"og X)
(C) Hyx+y*logx)
av
23. If x2—y?+ 2+ 2v2=1and x*+y?— W2 ? d&= ..........
(A) 3xu; —2xv (" ‘/
3u. —2v (
24. I1f u=sin™ ( ]then X )S,y(a—u\ = ?
L x x ) \oy)
(A) —sinu - .' 1 (B) tanu
(C) cotu g "y (D) —tanu
-f'h
25. efthesen&sforcon# Ce«/i+«/§+«/§+ ........... 0 -
(A). convergent (B) divergent
(© absolute converg (D) oscillatory
26. Testth onvergenc f Z _(n+1)
Jn(n+2)
(A) conwer (B) divergent
(C) oscillatory (D) absolute convergent
BK U-14149-A 6
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) . dy 1
27. Singular solution of y—X(&j+ (dy/dx) IS
(A) y?*=x (B) y?=4x
(C) 4y*=x (D) y=4x
28. Rewritetheequationp=sin(y —px) in CLAIRAUT Sequation:
(A) y=px+snip (B) y=cx+sgntc
(C) y+px+smip=0 (D) x=py+sintp .r‘{
4
29. Solveyp?+ (x—y)p—x =0, here p=%. Al % /. !
(A) (y+x-c)(x*+y?-c)=0 (B) (y—x—-c)(x*+y*-c)=0 ..-" L | ¥
(©) y+x=x2+y? O (y+x)=¢0¢+y) _4p ¥ °*
‘ . 1 »%
2 . (
30. Solutionof (ﬂ) —B(QJ+15=Ois: 1 » )1
dx dx r
(A) (y—3x+c)(y-5x+¢)=0 (B) (y#3x+c)(y+px+c)=0
© (y+3x)(y+5%x)=0 (D) (y#3x)(y§5x)=0
31. Particular solutionof (D?+ 1)%y =x4,is: !
(A) x*+12x2 x4+ 24x2 "
(C) x*—=24x*>+T72
b |
32. Inwhichtheregion of thecurvey? (a}“)— 2(3a X) do&ngtlle’P
(A) x>0
(B) O0<x<3a
(C) x=—aandx>3a (1 u.,,
(D) —a<x<3a =«
33. Pa‘tlcularmtegrald' =xsmx.
A" A{+B) 2 (B) (1-x)sinx
(C{éx+1)cosx—sin\ (D) (1—x)sinx—cosx
34. Thecwvegyz—x2 (4—x?) issymmetrical about
A) )
(B) x-a&is
© vy %
(D) boththeaxis
r
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35. Equation of parabolawhosefocusis(2,-3) anditsdirectrix 2y —3=0:

(A) (y+372=(x-2) (B) (x=2)*=(y+3)
(©) 4(x2—4x)+36y +43=0 (D) 4x(x—4)=9(y—-3)
36. Theaxisof theparabolay?—2y +8x—23=0is:
(A) y=-1 (B) x=-3
(C) x=3 D) y=1
37. 16x2—3y?—32x —12y —44 = 0represents:
(A) andlipse (B) acircle . *(
(C) aparabola (D) ahyperbola r 4
38. Theline4x + 2y = ¢, isatangent to the parabolay? = 16x, then cisequal to:: A (.» - '/.. !
(A) -1 (B) -2 " ; f 4
© 4 (D) 4 < ,
’
39. Thepoint of intersection of thetangent at t, =t and t, = 3t to the parabol ay? 22 NE *r
(A) (6, 8t) (B) (8,60 & ( 1.5
©) (&4 (D) (4.1) 19 f¢
)
40. Thelength of thelatusrectum of the parabolay?—4x +#y'+8=0ig:
(A) 8 B) 6
€ 4 (D) 2

41. Thedirectrix of theparabolay?=x + 4, is:

® x== Q)‘\X—_—E (""/
4 4
o x-— VO «-Y ¢
© x=— Vy © x5
42. The length of the latus rectwp {f the parabola whose vertex is (2, —3) and the directrix
X=4is:
1 -
'..,
(A) 2 ( [B) 4
€ 6 (D) 8

43, The{ocu of therﬂ' olax2-16y, is:
' (B) (0, 4)

(C —4 0) (D) (0,-4)
44. Thevgrte&of thepar olax2—8y—1, is:
1
() FS'O ®) (g’oj
(©) (0 Y ¢ (D) (0’—%
F
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45.

Theline2x + 3y + 9 = 0 touchesthe parabolay? = 8x at the point :

o [+ o (2

46. Thetangentsat theend of any focal chord to the parabolay? = 12x, intersect ontheline:
(A) x-3=0 B) x+3)=0
(C) y+3=0 (D) y=3 « 8
1
47. Theanglebetween thetwo tangents drawn from the point (-4, 4) toy? = 16x is: ..(_ / |
(A) 45° (B) 30° P W
©) 60 (D) 90° ¢ F
-
48. Theequation of aspherewith centreat (2, 3, 5) whichtouchesthexoy pl q]e,"idk ve
(A) (x+22+(y+3)2+(z+5?=% % ( r
(B) (x=27%+(y-37+(z-57=5 ! ' )1"
(C) X2+Yy2+ 72+ 4x + 6y + 102+ 63=0 g y
(D) x2+y?+72=5?
X2 y2
49. The length of the semi-major and the length of minor ax the ellipse — +—=—=1
: 144 169
are: _f
(A) 26;12 W13, 24 "
(C) 12;26 - )+13; 12 f
50. The distance between the foci of t.heJIipsé Ox? + 5y? =180, is:
(A) 4 A4 (8) 6
©) 8 i, 2
51. The length of major @gnd éﬂ inor axes of an ellipse are 8, 2 and their corresponding
equation arey = 6@n X =4, ?hentheequation of ellipseis:
u * 2 —_B)?
A (14:4) +(y B (B) x+4° -6 _,
4 16 16 4
x+4)° y—6 (><+4)2 _(y-6)?
© (D) =1
16
52. Thestr ghtllne2x y + c=0isatangent totheelipse 4x? + 8y? = 32, if cis:
(A) =2 3 (B) +6
(©) 36 (D) %4
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53. Thesumof thedistanceof any point ontheellipse4x?+ 9y?= 36, from (4/5, 0) and (—/5, 0) is:

(A) 4 (B) 8
(C) 6 (D) 18
54. Twotangentsfrom (5, 2) totheellipse2x?+ 7y2=14 are:
(A) x-y=3;x+9y=13 (B) x=y;x+9y+3=0
(C) x+9y=0;x-y=10 (D) x-y=3;x-9y+13=0

55. Equation of chord of contact of tangentsfromthepoint (2, 4) tothedllipse2x?+5y?=20is: 4 “.
(A) x+5y=5 B) —x+5y—-5=0 (

(C) x—-5y=5 (D) x=5y s y \
56. Equation of thetangent and normal totheparabolax?+x—2y+2=0at(1,2): ~a" . ‘
(A) 3x-2y—-1=0 (B) 3x—2y+1=0 " F
2x+3y+8=0 2x+3y—8=0 - 1, g
(C) 3x+2y+1=0 (D) 3x=2y <4
ox+3y+8=0 2x+3y—1Q 1“1

57. Thepoint (2, 3,4) isoneend of the diameter of asphere +.1 —2X — 2ﬁ+1‘4z 1=0;the
other endis:
(A) (O’ - 1! - 8)
(B) (1’ 0! - 8)

(C) (8’ 0’ - 1)
(D) (0,8,-1)

58. Suppliesaredropped from ahelicopter and di faleninti t%cond&sglvenbyx Yagt?
whereg=9.8 m/sec? Vel ocity and accel eratign hesupplles ter it hasfallan for 2 seconds:
(A) 9.6 m/sec; 9.8 m/sec? éa) 19.6; 169f
(C) 196; 9.8 ) f ) -18; 9

59. Anglebetween theas/mptotesto&thehyperbola3x2 y?—12x -6y —9=0is:

1 -
(A) 5 _ ( 1"*- (B) 2n
4J'C l 21
C — J O 73
< i
60. rlutyofelllpsel \wan
(A zero (B) one
© 35 v (D) 2
61. If —+€—1 reprgwtselllpsebzmustbeequal to:
(A) & 1 e2) (B) ae?
© az( (D) &1-¢€)
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62.

63.

65.

66.

67.

68.

69.

70.

Which of thefollowingisnot abinary operationonR ?

(A) axb=ab (B) a*b=a-b

(©) a*b=a (D) a*b= .32 p?

A monoid becomesagroupif it also satisfiesthe:

(A) Closureaxiom (B) Associativeaxiom

(C) Identity axiom (D) Inverseaxiom .
Which of thefollowingisnot agroup ? r ‘:
A Z,+) ® 2+ s O
© Z.)O) (R+) <3¢ W r:
In the set of integers with operation * defined by a* b = (a + b — ab), the value of

3% (4% B)is: JAlh NS

(A) 25 (B) 15 . (1 " r

p
(C) 10 (D) 5 % 5 ’1
Theorder of [7] in[Z,, +] is: {
(A) 9 (B) 6 ’
© 3 (D)1

In the multiplicative group of cube root of unity, the order of'w?is: /

(A) 4 ®) 3 ("’
© 2 ‘(D), 4

{
Thevalue of [3]+, ([5] +,[6]) is: 1A
(A) [0] (B) [1]
© [2 <24 (D) [3]
N

of (3« 4) * 5is: |
(A) ‘ }\ (B) 52
C) 25 (D) 50

Whicf:.of thefollowing is correct ?

(A) Ar@;ment of a@roup can have more than one inverse

In the set of real numjas R, artotp’ération* isdefined by a* b= \/a2 + p2 . Thenthevalue

(B) If gvery elementof agroup isits own inverse then the group is abelian
(C) Thesetof adl 2 x2red matricesformsagroup under matrix multiplication
(D) (a* )—;riarl* bilforalabeEG
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71. Theorder of —, inthemultiplicativegroup of unity is:

(A) FOUR (B) THREE
(©) TWO (D) ONE
72. Inthemultiplicativegroup of n" roots of unity, theinverseof wkis; (k<n):
(A) wrk (B) w
(C) Wn—k (D) Wn/k
73. Intheset of integersunder the operation = defined by a* b=a+ b—1, theidentity element | Ls h {
(A) zero (B) one
(C) a (D) b / |
74. 1f S be anon-empty set and o be a binary operation on S defined by x oy = x'>'< yE S l"
thenois: . q g
(A) Non-commutative but associative  (B) Commutative - B {
(C) Non-commutative (D) Commutativeand as{iati'\?f':
s )

75. TheRoll€e's constant for the functiony = x? on [-2, 2

(A) Z—f ®) Z
(C) Two (D) -2
76. 'tl)'he C of the Lagranges Mean value th for the funcfmi) =x?+2x-1,a=0;
(A) 1—? ‘;‘ {B)' 1 (
ONY - D) 3
<34

o -
77. Thevalueof ‘C’ in Ralle fﬁ\for the function f (x) = cos(z)on[n 3n] is:

(A) 0 ). (B) 2n

(CY S (D) 3n/2
78. Th(/alueof Cof Lagr}nl Mean value theoremfor f (x) =+/x Whena=1,andb=4is:

3
(A) 7 ) ®) 5
1 1
© 5( N D) 7
-~ r'
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2
Lt (X—} .......... 2
x—o | X

79.
(A) 2 (B) 0
€ = D) 1
80. Theareabounded by theliney = x, thenx-axis, theordinatesx =1, x = 2is:
(A) 32 (B) 5/2 1(
©) 12 D) 712 r y
)
81. 1ff(a)=2f'(a)=1;g(a) =—1; g(a) = 2thenthevaueof Lt [g(x) f(az g(a) [0 s’ ual = f
fo: -
(A) 5 B) -5 SAA v/
© 3 @3 4 (1..-\,‘ r
82. Whichof thefollowingfunctionisincreasingin (0, «) ? e ,*
L 4
A e ® -
© - (D) x2
83. Thefunctionf(x):x2—5x+4,isincreasingin V
(A) (==,1) & f '
©) (4,x) {3) erywhere
84. Thefunctionf(x) =x?, |sdecreasng|n‘ 4‘
(A) (-0, ) (B) (—»,0)
© (0.%) 2 u\ (0) (-2.2)
85. Thefunctiony=tanx—x,is( T!
(A) anincreesingwgmnm((} j
@« / - .
; - o
(B{adecreasngfunctl niry O, Ej
(©) i'acreé'_g ngin (:J and decreasingin (%gj
. . T . . . L
(D) d n_gm( ,Zj andlncreasngm(Z;J
>
r
BKU-14149-A 13 [Turn over

www.examrace.com



86.

87.

88.

89.

90.

91.

92.

93.

94.

Inagiven semi-circleof diameter 4 cm arectangleisto beinscribed. The maximum areaof the
rectangleis:

(A) 2 (B) 4

(© 8 (D) 16

Theleast possible perimeter of arectangle of 100 m?is:

(A) 10 B) 20

(©) 40 (D) 60

If f(X) =x2—4x + 5, on [0, 3] then theabsolute maximumvalueis:

A) 2 B) 3

© 4 (D) 5

Thecurvey =—e*is: v |
(A) concaveupwardforx>0 (B) concavedownward forx = (i

(C) everywhereconcaveupward (D) everywhere cave do‘nw

Which of thefol lowing curvesisconcavedown ? .

(A) y= B) y=

© y=eX (D) y x*+2x§-3

Thepoint of inflexion of thecurvey = x4 isat : .
A) x=0 B) x=3 ¥4
(C) x=12 *nowhere ‘

Thecurvey =ax®+ bx?+cx +d, hastf ferxionatx=I','then:

(A) a+b=0 (B) a+3b=0

(©) 3a+b=0 (D) 3a+b=1
1 ,-.,ﬁ

Ifu=x, then_ is ualtg

(A) yx' 43_ (B) ulogx

(C) sutogy.

P (D) xy<*

L

Ax®+y
(A) 0
©) 2 N
A

\ 4 4
If u—gin = +y2]

) ®) 1
D) 4

BKU-14149-A 14

df =sinu, thenfisahomogeneousfunction of degree:
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95.

96.

97.

98.

99.

100. An as:[nptotetothecu

If u= then,xa—u+yﬂ,isequalto:
X2 +y ox T oy

A 4 B

A 5 ®)

o X D

© 3 (D)

Thecurvey?(x —2) = x?(1 +x), has:

(A) anasymptoteparale tox-axis (B)

(C) anasymptotesparalld tobothaxes (D)

ar
Ifx=rcose,y:rsin8,thena—X isequal to:

(A) s B)
(C) cos6 (D)
(X2+y2j au  au

If u=1log then x—+y— IS:

Xy oX ay
(A) O g)
© 2u 1 (D)

u
-u BT

€Y,
anasymploteparallel toy-axis 4 » Y ’/, }
no asymptotes f \ ‘*r”

-3 23
| .
%} (1;{\\ r

sino *
cosec # ,..

. V..

o

Airisbeing pumped into spherical tﬂl oon so that itsvolumeincreases at arate of 100 cm®/sec. How fastisthe

radius of theballoonisincregsi

(A) 25x cmis (1 %

(B) 25cm/s - - t"'

(C) Smcmisec g } )
-r."i -

(D(

cm/s

(A) x= B)
(C) x4a?2 (D)
s
r
BKU-14149-A 15

hendiameteris500m ?

,veyz(a+ 2xX) =x*(3a—Xx)is:

X=-al2
x=0
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