w2013 1651737

Subject: Mathematics [Booklet-Number] .

Duration : Two Hours Maximum Marks :100

Instructions

1. This question paper contains all objective questions divided into three categories.

2. Category-I : Comprises of Q.1 to Q.60 carrying one mark each, for which only one option
IS correct.

Category-ll : Comprises of Q.61 to Q.70 carrying two marks each, for which only one
option is correct.

Category-lll : Comprises of Q.71 to Q.80 carrying two marks each, for which one or more
than one options may be correct. :

3. For questions in Category-1 or Category-ll, incorrect answers will carry NEGATIVE marks.
For Category-i, 1/4 mark will be deducted for each wrong answer. For Category-li,
1/2 mark will be deducted for each wrong answer.

4. Category-lll questions will not carry any negative mark. Against the number of correct
options indicated, a maximum of two marks will be awarded on pro rata basis. However,
marking of any wrong option will lead to award of zero mark against the question
irrespective of the number of correct options indicated.

5. Questions must be answered on OMR sheet by darkemng the appropriate bubble (marked
A, B, C, D) against the question number on the respective left hand columns.

6. The OMRs will be processed by electronic means. Hence, invalidation of Answer Sheet
due to folding or putting stray marks on it or any damage to the Answer Sheet as well as
incomplete/incorrect filling of the Answer Sheet will be the sole responsibility of the
candidate. . .

7. Answers without any response will be awarded zero mark. For Category-l or Category-ll,
more than one response will be treated as incorrect answer and negative marks will
be awarded for the same. '

8. Write your roll number, name and question booklet number only at the specified
locations of the OMR.

9. Use only Black/Blue Ball Point Pen to mark the answers by complete filling up of the
respective bubbles.

10. Mobile phones,“ Calculators, ‘Slide Rules, Log Tables and Electronic Watches with
facilities of Calculator, Charts, Graph sheets or any other form of Tables are NOT
allowed in the examination hall. Possession of such devices during the examinations
shall lead to cancellation of the paper besides seizing of the same.

11. Mark the answers only in the space provided. Please do not make any stray mark on the.
OMR.

12. Rough work must be done on the question paper itself. Additional blank pages are given
at the end of the question paper for rough work.

13. This question paper contains 32 printed pages including pages for rough work. Please
check all pages and report, if there is any discrepancy.

14. Hand over the OMR to the Invigilator before leaving the Examination Hall.
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Space for Rough Work
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MATHEMATICS
Category | (Q1 to Q60

Each question has one correct option and carries 1 mark, for each wrong answer
1/4 mark will be deducted.

AfSfD AvIT Wil Sar ifoe «Ie Aoty 787 1, BT OQEA & 1/4 787 FI0T I

1, Leta,b,c, d be any four real numbers. Then a™ + b™ = ¢™ + d™ holds for any natural numbern
if

(A)a + b = ¢ + d Bla-b=c—-d '
CQa+b=c+d a2 +b2=ct+d> (Da-b=c~d, a?=b* =c*-d*

a b c,d BIAMG TET I @™ + b* = ¢+ d" [ @ FGIF ALY n -9 THY AITSH
=T TN

c+d . (Bla-b =c— d

(AJa + b | 2
c+d a2 +b2=c*+d> (Da-b=c—-d, a®?-b*=c’-d

(Cla + b

ol

5 If a,p are the roots of x*-px + 1 = 0 and ¥ is a root of x>+ px + 1 = 0, then
(a+y)(B+7)is

(A) O (zero) B)1 ©-1 -  (D)p

AMia,B x? - px + 1 = 0 FNFAE TNoraq W €32 2% + px + 1 = 0TACH y 9F0
A T o@ (a+y) (B+7) -9T ¥H 2

(A)0 (1) (8) 1 -1 . (Dp
3. Number of irrational terms in the binomial expansion of (3*/5 4 71/3)1%0 is

(A) 90 (B) 88 (C)93 | (D) 95

(31/5 4 71/3)100 -7 Rgfsrs ngeT AR LA

(A) 90 . (B)88 (C) 93 (D) 95

4.  The quadratic expression (2x + 1)%- px + q # 0Oforany real x if

A p?-16p—-8q <0 | (8) p* -8p +169 <0
(C) p? —8p—16g <0 (D) p2 -16p+8g <0
(2x + 1)%- px + q Faare AFfG x -3 @1 IRBF NI S5 FAER A5 I 1 TM
(A) p? —16p—8g <0 (B) p> —-8p+16g <0
(C) p2 -8p—-169 <0 (D) p2—16p+8q<0
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3. Inacertain town, 60% of the families own a car, 30% own a house and 20% own both a car and a

house. If a family is randomly chosen, what is the probability that this family owns a car or a house
but not both? |

(A) 0.5 (8) 0.7 (C) 0.1 (D) 0.9

Q3P0 TRF 60% “ARAET SMfs Wy, 30% <ifaEs 3fs sy @3 20% «4fiEa s ¥ag
3G gt} SR I @ @A 93 e IR o 16T Tt T o AfRrfia afe
IIFI AT 31 I 68 {ioR AT -aX SeRAt (probability) T

(A) 0.5 (B) 0.7 (C)0.1 (D) 0.9

6.  The letters of the word COCHIN are permuted and all the permutations are arranged in
* alphabetical order as in English dictionary. The number of words that appear before the word
COCHIN is
(A) 360 (B) 192 (C) 96 (D) 48

COCHIN *TT5a =153 BfTra AT 03 8315 SIGYITTR 32PN SITER SISITA! 30T COCHIN
TCHI ST FS5[feT 13 SPIE? -

(A) 360 (B) 192 (C) 96 (D) 48

X
7. Llet f:R— Rbe a continuous function which satisfies f (x)=j f(£)dt. Then the value of
0

f(log,5) is

(A) O (zero) - (B)2 (C)5 (D)3

f:ROR tﬂﬁ%’@@tﬁ‘ﬁiﬁtﬂ?ﬂf{x)=jf(t)df 5t f(log, 5)=
0

(A)O (*I5) (B) 2 (C) 5 (D) 3
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2
: : N X" —x4+4 .
8. Let f:R— Rbe defined as flx) == 272 Then the range of the function f'(x) is

X“+x+4
3.5 (3 5
(A) i,—] 2 —_)
(53] | )g5’3
3 5 S 3]
C)| —0,= |U| = - ==
”[ w's)“[s’”) =5
W f:R—>R W a2 f(x)=5; ;i‘i: [ W f(x) -9% 47717 (Range) &
[3 5] - 35
A).|=,= | —
( )-'_5 3] . (B)[s’:a]

| 3) (5 5 3
of =35 o33l

9. The least value of 2x° + y2 +2xy+2x — 3y+8 for real numbers x and yis
(A) 2 (B) 8 (C) 3 (D} 1
x Q9 y 9189 A 2;?2 +y2 +2137+2x—3y+8 -qx AT (least)' N9 W
(A) 2 (B) 8 - (C) 3 . (D)1

10. Letf: [-2,2] =R be a continuous function such that f(x) assumes only irrational values. If

f(V2) = V2, then

(A) f(0) = O | . - B)f(vV2-1)=+2-1
Qf(vV2-1)=+v2+1 '- D) f(V2—-1)=+v2
f i [~2,2] - R 930 G SCMFF Q32 f(x) T3 Sgem | 9 £(V2) = V2 WoW
(A) F(O) = 0 | | B) f(v2—-1)=v2-1
©f(V2-1)=vz+1 - Df(V2-1)=v2
11. The minimum valueofcos @ + sinf + — £ for0 e (0, n/2) is
sin28
(A) 2++2 B)2 () 1++/2 (D) 242
i 6 e (0, n/2) W SW cos & + sinf + smgze -q S (minimum) N9 3
(A) 2+42 (B) 2 (€) 1++/2 (D) 242
. 8 M1 5/32
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12,

13,

14.

15.

* 3

The valué of lm dt is
e X—L
(A) 10 (B) 12 (C) 8 (D) 16
.t 38
lim dt -9 9 X7
12 : x_2
(A) 10 (B) 12 - (C)8 (D) 16
2x

. then the value of k is

If 'cot— + tan i =‘ cosec
3 3 -
(A) 1 (B) 2 (C) 3 (D) -1

% cotz?x+mnl;-=cosec-§x— 3, 5id k =

(A) 1 (B) 2 (C) 3 (D) -1

If0e (% 3?"”) then the value of N4 cos® 8+sin2 26 +4cot9cosz(: -_) is

(A) —2cot & (B) 2¢coté (C) 2¢cosé {D) 2siné

I oc [Z : 3;] ¥, oA 4cos? @+ sin® 29+4cot€cosz(-§——g—] =

(A} —2cot@ (B) 2¢cotd (C) 2¢cos® (D) 2siné

The number of real solutions of the equation (sin x — x)(cos x — xz) =0is

(A) 1 (B) 2 (C)3 (D) 4

(sin x - x)(cos x — x2) = 0 ANTATIT IWI TS AL A

(A) 1 (B) 2 (C) 3 (D) 4
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Dls

16. - The valye of (1 h_\i[_:) (

(A) O (zero) (B) -1
(E.Lll'i £ s
=) +&m ') - WA

(A) 0 (*77) (8) -1
(€)1 (D) i

17.. Find the maximum value of |z| \ﬁhén zZ- gl= 2 , z being a complex number.
. ' | .zl i

(_A).HJ?: -+ (B)3 '(c)1+-J— (B) 1
o z@ﬁﬁ%ﬁ[mﬁf‘ﬂﬁa z-%\\?.i(ﬁlZ' tﬂﬂmmﬁ'?{ﬁ

'iﬁf 1+43 (B)3 (©1++2 (D)1
Sx* —26x+5
18. Given that xis a real number satisfying ——————— <0, then
3x% —10x+3
lA'lx<-1-_ (B)-]-<x<3~
S 3 s |
(C)x > 5 (D) -15- {x-{%utS{jr(S
. 5x* =26x+5
x 989 498 -—2——"—'—‘<0 3=
3x° —10x+3
(A)x < L (B) 1 <x<3
(C)x > 5 (D) % <x < %W}ﬂx-c 5
S M1 7/32
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19. The value of A, such that the following system of equations has no solution, is
2x—y-2z=2
 x-2y+z=-4
X+ y+ Az=4

(A) 3 (8) 1 | (C) 0 (zero) " (D)-3

2x—-y=-2z=2
x-2y+z=—-4

. | | x+y+Az=4
Soiag TMTITAE T NS A A1 I 4 97 T

(A) 3 (B)1 | () 0 (*¥) (D) -3
20. If
| X x+1
filx)=| 2x x(x—1) (x+1)x

Ix(x=1) x(x-1)x-2) (x+Dx(x-1)
Then f(100)is equal to

(A} O (zero) (B) 1 (C) 100 (Di 10
Ffw
| x+1
Jx)=| 2x x(x-1) (x+1)x
| x(x=1) x(x-D(x-2) (x+Dx(x—1)
2, v f(100)=
(A) 0 (*I%) (8)1 (C) 100 (D) 10
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21. Let

/ 2
2 Fa 2
e =(1-1) (121 (1= L _ ]
> 5 -(l 3) (-l 6) (l 10.) .......... 1 D) 2 2.
2 ;
Then the value of 11'_2-.3.1:,, is \
(A} 1/3 (B) 1/9 (C) 1/81 (D) O (zero)
i
/ \2
1Yo 1Y, 1Y 1
In{l—-é] [1 6) [1_]6-) .......... 1 n(r_Hl)
| \ 2 . 9
g3 n22 3 o[ %x" =
(A)1/3 (B) 1/9 (C) 1/81 (D) 0" (°T™)
22. The variance of first 20 natural numbers is
(A) 133/4 1 (B) 279/12 (C) 133/2 (D) 399/4
o 20 6 FTeifa F2451a (@W I ( variance) R
(A) 133/4 (B) 279/12 (C) 133/2 (D) 399/4

23. A fair coinis tossed a fixed number of times. If the probability of getting exactly 3 'head_sequals
the probability of getting exactly 5 heads, then the probability of getting exactly one head is

(A) 1/64 - (B)1/32 - O116 (D) 1/8

GEgin ﬁw@wﬁfﬁ%wﬁﬂﬁ@l afii f5e 57 I @B(head) WP FWIEH!
(probability ) 15 15 37 XCSIPTR FWIIAIF A WO 163 GFIIT (3G S AT 2
(A) 1/64 . (8) 1/32 - owne D) 1/8

14. . If the letters of the word PROBABILITY are written down at random in a row, the probabiiity that
two B-s are togetheris '

(A) 2/11 B) :io/'11 (C) 3/11 (D) 6/11

2 PROBABILITY *Ic¥& =r%a SR O3 Sifice Iq0% it 41 29 O gf6 B 93 I
|A) 2/11 (B) 10/11 (C) 3/11 (D) 6/11
O M1 9/32. -
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25.

26.

Which of the following is not always true?

= TP = R e aE
(A) I_a + bl =H + |b| if @ and b are perpendicular to each other

(B) IE‘E + Agl > |Ei foraliA € Rif a and 5 are perpendicular to each other

© o-of a3 =2{la"+ ") -

(D) (@-+ 5| > d] for aliA & R if @ is parallel to 5

RN57 @I TNET S oy 777

@) [a+8] =faf* +[p[ a @ axe b taota o 7w

(B) T & & R -7 Sy @+ 4b| > || 7w afia @32 oty 7w
o <3 <o)

(D) 7T I X R -7 S |6+ Ab| 23] T Wfea @ b oo Sovearer

If the four points with position vectors -9 +}+£ : i +f+£ . }—E and l} +.I; are coplanar,

then A. =

(A) 1 (B) 2 (C)-1 (D)0 .

gf% 5o f%"'i, qIRg SAEIA C!?%H‘ (positian' vecturs) —2f+}+.é ; ;+}+E - _;:IZ' qR

Aj+k , 9efE (coplanar) WOE A=

(A)1 (B) 2 (C)-1 (D) O
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27. The least -positive value of £ so that the linesx =t + a, ¥ + 16 = 0andy = ox are

concurrent is

(A) 2 (B) 4 (C) 16 (D)8

x=t+ay+16=04Gay = ox FRCNRIG WM AT ¢ -97 SR 47

N9 A

(A) 2 (B) 4 (C) 16 (D) 8

12 Ifinatriangle AABC, a®cos®A-b%*-c”=0, then

T T T _ - 3
— < A<— B) —< AL C) A=— D) A<—
(A)4< <5 ()2 4 (C) 5 (D) 1
G fags AABC -GS a’cos® A-b*—c* =0 X

/2 7T T T b4
A) —<A<— B) —< A< C)A=— (D) A< —
()4< 5 ()2 2 ()._2 (D) 4

29, {x e R :|cos .x] 2 sin x}ﬂ- 0, 3_”]=

z| |3x 37 * & 3
- [0’1]“[”4 2 ] - [”" 4]“'[2 2 ]
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2 - _3 4 | . | :
o X X X T : | i
30. If-sin l(x—-———+——~——'+,...)=—6— where ,|x|<2 then th'_e?alue afx is

2 4 8

2 . D 2 3

— B) — C)—— DE-——
Ok e © -3 (o)

( Iz x--} I4 b4

Ilﬁsm'lkx—7+7—?+ =E§5T W|ﬁ<2 , WG X =

2 B) — C) —— D} o
ok ® 3 © -3 o)~

31. The area of the region bounded by the curve y = x3, its tangent at (1, 1) and x-axis is

1 1 2 2
A) — - (B) — — (D) —
(A) = (B).— (€ '
X %, y = x3 IF@AQIL (1, 1) e @ 305 @m =90 qar Moes os@a oFageT
E1C]
1 1 2 2
A) — B) — — —
()12 ()6 (C)” (D)]S-
32. If logy,(x—~1)>logy gy(x+5) then
A-1<x<4 (B)2<x<3 O1<x<4 (D)1 < x < 3
T logy ,(x—1)>logy g, (x+5) WO
Al-1<x<4 (B)2<x<3 1 <x<4 (D)1 < x < 3

33. The number of réal roots of equation log, x+ex=0

(A) 0 (zero) B)1 . ©2 (D) 3

log, x+ex=0 ATTI IBIT NTSR 7Yt 7

(A) 0 (*J5) (B) 1 (C) 2 (D) 3
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34. The number of distinct real roots of
sinx cOSsx cosx|
cosx sinx cosx|=0in the interval -—f- <x<Z is
COSX COsx sinx |
(A) O (zero) (B) 2 (C)1 (D) >2

7 7T | '
-—SXS5— YoEld
4 4

Isinx cosx cos

cosx sinx cosxi=0

COSX COSX smnx

HATFACT IWT IT ASH ALY TR
(A)O (*[%5) (8) 2 (€)1 (D) >2

35. LetXy X5, ....,X15 be 15 distinct numbers ch'qse,n from 1, 2, 3, .., 15. Then the valie of
(x1 = 1) (xz - 1) (x:g - 1) con ....(xls — 1) IS

(A) always £ 0 (B).O (zero) (C) always even - (D) always odd

Xy, X, ey Xys 201 15 0 fom o780 TitAm 1, 2, 3, ..., 15 (U@ @GN JER| ©F (A
(:t'l o 1) (xz = 1) (xg -3 1) cas .-..(.?515 s 1) -d 194 o : |

(A) TR <0 (B) 0 (<73) (C) SR (G 74T - (D) SRR RTSiG L4

36. Let [x] denote the greatest integer less than or equal to x Then the value of a for which the

sm[—ﬂ x#0

function 1(x) =] [-f] ’

a, x=0

is continuous at x=0is - | )

(A) @ =0  (Bya=sin(-1)  (C) @=gin(l) D) ¢ =1

[x] 21 x STToT (b A1 3P FRIGRR 4 ST

sin[—x’
=, X# 0
J(x)= [—-x
a, x=0

x =0 e we 23 v o=

Aae=0 - (B) @ = sin(-1) (C) @ =sin(1) (D) & =1
5 - | M1 13/32
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37.

38.

For all real v:alue_é. of ;,a,a4,4 satisfying an—_!-—:-zl+

@y +ax+a,x" +ax’ =0 has a real root in the interval

(A) [0, 1] 8)[1,0] () [1, 2]

-

. |
— =0 , the equation

(D) ["2:'1]

dy, @,y a; -9 FATET W NIt Sy Afts a, +521+-§2-+%i‘= 0 53, FAnfeiye e ["eE

ay+ax+ax’ +ax’ =0 ANTICT 936 IV = IPR?

(A} [0, 1] (B) [-1, O] (C) [1, 2]
Let f : R = Rbe defined as
| 0, x isirrational
A {sin :xI, x is ratlonal

Then which of the following is true?

(A) f is discontinuous for all x-
(B) fis continuous forall x
(C) f is discontinuous a’f_ x = k7 ,where k& is an integer.

(D) f-is continuous at x =k , where .k is an integer.

qf% f : R — RSO3 A2t

- | 0’ 'I
f(x)={ e

(A) x 9T T NG & [ SO

(B} x -9 FPeT NI4T Gy f >BS

(€) x=kz -Q f TS, @I kG576 f T2t
(D) x=kz -9 f 38O, @A k 9B o4 743t

M1 14/32
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39. ° A particle starts moving from rest from.a fixed point in 3 fixed direction. The distance s from the

i xed point at a time t is given bys =2 4 at- b + 17, where a, b are real numbers. If the
- partrcle comes to rest after 5 sec.at a distance of s = 25 units from the fixed point, then values of
a and b are respectively

(A)10,-33  (B)-10,-33 (€) - 8, 33 "~ (D)-10,33

G35ft T Gf5 e Rrre Rorer @i «3ft R fis amar 17 @) MG ¢ s
% faffe R (I WG s 9985 = t2 + at- b + 17; o, b IBI AL FNT aft S
RrOIAEIT SIGT 5 sec 51 s = 25 933 §a0q (ARRT Y IF) SWa 932 b -T I
TP 36

(A) 10, -33 (B) - 10, -33 (C) -8, 33 {D)-10,33
. »ﬁ+«/§.+..,...+«/' n-1
40 Hm =
P33 ﬂ\/;
(’A)% (B)-;: (C)% | (D) O{zero)
: ‘\&+-‘J§+:.."+ n—1
lim =
1 | 2 .
= =~ C) = (D)0 (*T7)
CE- (8) 3 3 (T

axe -—blog(l +x)

- 1f im =3 then the values of a, b are respectively
x—0 _x
(A) 2,2 (B)1, 2 (C)2,1 (D) 2,0
1fiy lim“xel_blfgaﬂ) —3 M GW@ a 93¢ b -7 I (I TFW
x>0 X"
(A) 2,2 - (B)1,2 - (C) 2, 1 (0)2,0
& M1 15/32
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42. |If the vertex of the conic y%- 4y = 4x - 4a dlways lies' between the straight lines
X+y=3and2x + 2y- 1 = 0then

B E 5a < & (B) —-;—-::a-cz (C)0 < a <2 {D)—%<a<-§-

fiy2-"4y = 4x- 4q a*ﬁwﬁﬁ‘%*i(vertex)ﬁa‘wﬁx +y =343 2x + Zy 1= 0
SR Hfod SRS W o)

Al2 <a <4 (B) —é—<a€2 (C)0 < a < 2 (D} —%<a<-§-

43. Number of intersecting points of the conic 4x* + 9y% = 1land4x? + y? = 4is
{A)1 (B) 2 (C) 3 (D) O (zero)

4x? + 9y = 1 9A%4x? + y? = 4 qioT o Rrsgm qe st 7o

(A) 1 (8) 2 (C)3 (D)0 (1)
. oo x=A y=1 z-3
44. The value of A for which the straight line = = may fie. on the plane
3 244 -1
x-2y = 0is
(A) 2 (B} O '(C)-*-—;- (D) there is no such A
x=-A y-1 z-3
x-aammw 3 2+,?,='__1_ TN %~ 2y = OW@WWW
wife ==
(A) 2
(B} O
1 o | <
C) ——
(C) 5 |

(D) A-F Q&R (T TIF (793
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45,

46.

47.

Area of the region bounded by y = |x| andy = — |x| + 2is

(A) 4 sq. units (B} 3 sg. units (C) 2 sg. units (D) 1 sq. units

y = [ aazy = - |4 + 2 war M owescer cwarer 2@

(A) 435 9T ° 8)3Tf qdd . (€)23 WFT (D) 135 @z

Let d(n) denote the number of divisors of n-including 1 and itself. Then d(225), d(1125) and

d(640) are

(A) in AP (B) in HP
(C) in GP (D) consecutive integers

d(n) T n- 97 SLARR ALY (1932 n WS ) | BE d(ZZS) d(1125) 93¢ d(640)

(A) TiET A5ifere IE (B) fimidie difers TR

(C) STIST Aoifore I (D) *FF9I TS TE

The trigonometric equation sin_'1 x=2sin"! 2a has a real solution if

| 1 1 |
(A) ‘a‘>7_f-2- | . (B) J—<IaI<T (C) |a|> J-_ {D) |a|$24_

sin~! x=2sin"1 24 Sfearta I e AFI I
1

1 1
3 Sl D) la|s—=
(A) |a|>—ﬁ (B) ,,_ <|a|< = (C) [a|>‘2 5 ( )lal oF (_

£2 +i and\(_ 2i are the roots of the equation (x* + ax +b) (x2 4+ cx +d) =0, where
a, b, ¢, d are real constants, then product of all roots of the eduation is

(A) 40 8) 95 {C) 45 (D)35

(x? + ax +b) (x* + cx +d) =0 ﬁmma,bc,dwwnaﬁmiﬁwzﬂ,
vY5 — ztﬁ%m,ﬂ@ﬁwm%ﬁqﬁaqwm | |

lA) 40 | (B) 945 | (C) 45 - (D) 3§
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49. It £:[0,7/2)— Risdefined as

| tan@ 1
f(@)=|-tan@ 1 tan 8| . Then the range of f is
-1 —tané |
(A) (2,0) (8) (—0,~2] (C) [2,0) (D) (—<0,2]

f:[o;niz)aamﬁwfﬁmimﬁmmﬁ@:

el tan & 1
S(@)=|-tand 1 tan
-1  =tan@ 1
SW@ [ -4 4T (range) 3@
(A) (20) - (B)(~w0,-2] (€) [2,) (D) (—o0,2]

0. If 4 and B are two matrices such that AB =B and B4 = A, then 4> + B> équéls
(A) 2AB (B) 2BA (C)A+B (D) AB

A 932 B 95 @na mIfiw Tt Ay AB=B 9T BA=A | BT A2+ B -
(A) 2AB (B) 2BA (C)A+B (D) AB

31. If wis an imaginary cube root of unity, then the value of the determinant

l+w @& -

40 @ =o|is

o+ @ -

(A) 20 (B) —3w* (C) -1 (D)ﬂ (zero)

I 09T 93D TSI TAYE W B

v+ @& =@

3

l+a" @ o=
W+ @ -

(A) 2w (B) -30* (C) -1 (D)o ()

M1 18/32 o

LOLLEGE.



52. ' Let f(x) denote the 'fractioﬁal part of a real number x. Then the value of

3
?J‘f(xz)dx is
> {3 -

(A) yNE) —-_JZ_ -1 {8) 0 {zero) (C) V224341 (D) V3 =/2+1
% f(x) 9T IWIT x -9F FLIF (fractional part) 38 S
N )
f feyae=
0
A) 23-42-1  (B)0 (I%) ©V2-V341 (D) B=42+1

53. letS' = {(a,b,c)eNXNXN:a+b+c=21a<b < c}and
= {(a,b,c) eNXNXN: a,b,careinA.P.}, where N is the set of all ‘natural numbers

Then the number of elementsintheset SN Tis
(A) 6 (B) 7 . (C) 13 (D) 14

S’{(ﬂ,bC)EN}(N)(N a+b+c=21L,a<b=c} | -
9FeT = {(a,b,c) eN XN XN : a,chﬂﬂﬁ_m(}VmwmmmW

BiD) | B ST BHd Atid 3249 W@ .

¢

(A).6 (B) 7 (C) 13 (D) 14

54. let y= ef and ;y—e‘~Itz sinx be two given curves Then the angle between the tangents to the

curves at any point of their intersection is

(A) O (zero) (8) 7 () -’25 o)

y=et aag y=fsmxmm§ﬁaqwmﬁwmwfﬁmaﬁmﬁaw

7 z
o) %
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55.

56,

57.

b

gl a4

The value of 2cot —-—cot — is
2 3
(A @) % iy = o=
8 2 4 )
a1 x4
2cot ! =—cot = -aNH
C > Co 3 eT
(A) = )2 i~ (D) =
8 2 4 3

If the point (2cos#,2sin ), for 8e (0, 2n) lies in the region between the lines x+ y =2 and

x—y =2 containing the origin, then 8 liesin

A ,’E.](?E. ) I [53_*'-'-'] zx
()(0,2 2| (8) [0,7] )| - (D) o=

x+y=2 @R x-y= 2 T A RS @ BT o1 R A0F, G ST
(2c086,28in8) Rrft A (0 < 0 < 2n) ©F 0 Efei¥e @F o0 -9 IFE?

1 37z | w T T
A 0,= [ul=.2 8) [0, v i
u[ 2)9(2 n) (8) [0, 7] (c)[z z} (n)[4 2]

Number of points hawng dlstance \/— 5 from the straight line x-—-2y+1 Oand a d:stance w/_
from the line 2x+3y —1= Ois |

(A)1. (B) 2 €4 DS

x=2y+1=0 R QTS TG 932 2x+3y—1=0 FE@yT @ V13 57y o=firs

(A) 1 (B) 2 (C) 4 (D) 5
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58. let P(x) be a polynomial, which when divided by x - 3 and x - 5 leaves remainders 10 and
5 respectwely If the polynomial is divided by (x — 3)(x —5) then the remainder is ;

(A)—2x + 16 CECHE (C)2x — 16 (D) 60

P(x) GPo 2o arﬁrr (palynam;al) N x - 3 9 x - 5 fcyr ot AT SIS W
10 9IR 631 P(x) -1F (x —3)(x — 5) fezr Bt T3 BHITTY 37

A —2x + 16 | (B) 16 (C)2x — 16 (D) 60

39. The integrating factor of the differential equation

dy

—+Gx ™ y-2)(1+y1)=0 i
e @€ ) & (D) &
ay

-Ex-+(3x’ tan™ 'y;a-x3)(l+y’_‘")=0
SREIPET AMPATEI AP S (fntegrating factor ) iﬁ

(a) & B) e - oYl (D) &

60. Ify=¢e™ cos 2x then which of the following differential equations.is satisfied?

Y. dy dy
—+3y=0 B) —+5—=—42y=
dx'z dx ()cftz % y‘O
dy dy . dy -
(C) ""_'—5 -2}':0 D _._J.,...|.2;.___ —
y = € cos 2x TTHa @I SN Bra 3w 7
dﬂ Cb’ dz d
(A)—+2—+5 =0 B) —2+5-24+2y=
T R A “dx 2 V= 0
d’y dy , ad'y iy
c ———5——2 =0 2240 5=
(C) i D} =S+ 20— 3y=0)
3 M1 21/32
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61.

62.

Category Il {Q61 to Q70

Each question has one correct option and carries 2 marks, for each wmng answer
1/2 mark will be deducted.

mmmﬁ.@mw@aa ATy TEF 2, BT SGLAT Sy 1/2 9T 10T TNJ |
let f:R—> R be differentiable at x=0Q . If f(0)=0andf'(0)=2, then the value of

Iun—[f(x)+ f(2x) + FBx)+ et £(20152)] is

x—0 X

(A) 2015

(B ) O (zero) |
(C) 2015x2016
(D} 2015x 2014

f'R >R I x=0 ﬁ"ﬁ' (S SIFeT Q@MY (differentiable) 3 €32 f(0)=0,7'(0) =2 e
lim = [£(x)+ £(26)+ fBx)+ .t £(2015%)] =

x=0 X

(A) 2015

(8) 0(*[5)

(C} 2015%x 2016
(D) 2015x2014

If x and y are digits such that 171 = 3556xy428096000, then x + y equals

(A) 15 (B) 6 (C) 12 (D) 13
17! = 3556xy428096000 7L UG0S x 932 y i W eTx + 3=

(A) 15 (B) 6 (C) 12 (D) 13
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63. A person goes to office by car or scooter or bus-or train, probability of which are 1/7, 3/7, 2/7 and
1/7 respectively. Pmbabilﬂ:v that he reaches ufﬁce Iate if he takes car, scooter, bus or train is
2/9 1/9, 4/9 and 1/9 respectively. Given that he reached oﬁ'ice in time the probability that he
travelled by a caris - |
(A) 1/7 (B) 2/7 () 3/7 (D) 4/7
49T Thea sifs O, I, I G SARFE IR HWIRAT (Probability) IIFW 1/7, 3/7, 2/7
Q3¢ 1/7 | BRETBa SRreT odrs iR Swtaar st Tetter 2/9, YOI TSI 19, A
TSITET 4/9 992 QT I 1/91 (FIHS fﬁmf@ﬁ%maﬁm c*ﬂmwfiﬁ—mmﬁgr
qI3YTT FWIFAT =57
(A) /7 - (B)2/7 (C)3/7 (D) 4/7
64. The value of [ Fn 3
. {(x-2)*(x+3)")
3 (x=2)" 3 (x-2\"
—|—] + B) —| —=| +
W 20[x+3] ‘ . 20(x+3) ‘
5(x-2" 3 (x—Z)m
. 12(x+3) e (0 20\ x+3 e
_ __(x;zl__‘:‘m -F T T
{(x-2)(x+3)"}
' 4/3 54
(A) —3-(-':—_2) (B) i(x—_%J +¢
20\ x+3,; 20\ x+3
- N\ /3 3
> ———'2) +e (D) —3-("2] :
12v x+3/) . 20\ x+3
S M1 23/32
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65. Let f:N — Rbesuchthat f(1) = 1and
f() + 2f(2) + 3f3) + ...t nf(n) = n(n+1)f(n), for all n e N, n>2, where N is
the set of natural numbers and R is the set of real numbers. Then the value of f (500) is

(A) 1000 (B) 500 (C) 1/500 (D) 1/1000

f:N = RITF310 9F4 @& f(1) = 1 93%

fQ) + 2f(2) + 3f(3) + . +nf(m) = n(n+1)f(n),n eN,n22,
( N = TCIfFE ALBH G0 ; R - VI LW G5 ) B f(500) -QF T W@ =

(A) 1000 (B) 500 (C) 1/500 (D) 1/1000

66. If S distinct balls are placed at random into 5 cells, then the probability that exactly one cell
remains empty Is

(A) 48/125 (8) 12/125 (C) 8/125 (D) 1/125
5 5 fox 3e7ts 5 15 3 ariee oo 53 «3fE e <ifer rptw ST (probability ) 26T

(A) 48/125 (B) 12/125 (C) 8/125 (D) 1/125

67. A survey of people in a given region showed that 20% were smokers. The probability of death due
to lung cancer, given that a person smoked, was 10 times the probability of death due to lung
cancer, given that a person did not smoke. If the probability of death due to lung cancer in the
region is 0.006, what is the probability of death due to lung cancer given that a person is a
smoker?

(A) 1/140 (B) 1/70 (C) 3/140 | (D) 1/10

GFf0 1@ 20% JF AR @3 BREF RAF FAE ToFA WM [T TGIAT
(probability ) gH9IF JT FAETS FIFH MWISTIE [pid SEIRAT ST 10 &P Q =12 TG
TSI I IIAT 0.006 0, I YN BEFT T FHE oI SHBRAT Ze

(A) 1/140 (8) 1/70 (C) 3/140 (D) 1/10
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69.

70.

In a triangle ABC, ZC .= 90", r and R are the in-radius and circum-radius of the triangle ABC
respectively, then 2(r 4 R) is equal to .

(A)b + ¢ (B)c + a - (C)a + b . mm+ﬁ+c

ABC fagTs £C = 90°, r SR @ag R Afaqyny e 2(r + R) =
(A)b + c (B)c + a (C)a + b (D)a + b + ¢

Let a, B be two distinct roots of a cos@ + b sin @ = c, where a, b and c are three real constant&
and 8 [0, 27]. Then @ + B is also a root of the same equation if

(AJa + b =c B)b+c=a {CQlc +a=0>b (D)e = a

a, B T acosd+ bsind = comzarw 5t o7 Ast, @& g, b, ¢ Wfﬂmvwn s
é (0, 2n]|Ma+ﬁ@mm%mﬁ |

{A)a.+b=c - {B)b+c=a ' (Clbce + a =b (D)ec = a
For a matrix
1 0 0)
A=|2 1 0/|,ifU,U, and U, are 3x1column matrices satisfying
3 2 1)
1} 2 2 |
AU, =0 |, AU, = 3 ,AU,=| 3 |and U'is 3x3 matrix whose columns arel/;,U, and U,.
\0 0 1 |
Then sum of the elements of U is
(A) 6 ‘ | (B) O (zero) (C)1 (D) 2/3
(1 0 0 |
A=|2 1 0|; U,U, 93¢ U, =13 x 1 Tma M® @E
3 2 |
(I\ 2 2 -
AU, =|0|,4U; =| 3|, AU, =| 3 | @32V =& 3x 3 &wa @i mifw 31 &8 (column)
\0) 0 1 |
sfer ==t U, U, 938 U; | O U™ -9g %% 9fe1@ (elements) T =
(A) 6 -~ (8)0("T™) {01 (D) 2/3

M1 25/32.

| LOLLEGE.




tegory Il {Q71 to Q8

Each question has one or more correct option(s), choosing which will fetch maximum 2 marks on
pro rata basis. However, choice of any wrong option(s) will fetch zero mark for the question.

afsfl aew vz 3 ale Tog s, aff Iwaﬁmmaﬁmﬁﬂﬁmmﬂsm
| T 2 ; 178 i3 o1 S e attety o7 3 )

71.  Let f be any continuously differentiable function on [a, 5] and twice differentiable on (a,b)

such that f(a) = f'(a)=0 and f(b) =0 . Then

(A) f(@)=0
(C) /"(x) =0 for some x € (aq, b)

(8) f(x) =0 for some x e (a, b)
(D) f"(x) =0 for some x & (a, b)

A f(x) [a, b] IR o5 932 STqEemwm; =™, (a,b) F@IT T317 SRFATAT 57 Qe
fl@)=Ff(@)=0, f(b) = 0 o7

(A) f(a)=0

(8) (a,b) R8I @1 x - 97 &5 £(x) = 0
(€) (a,b) R @ x -9 &Y f(x) = 0
(D) (a,b) RBIT @ x -a7 AT £ (x) = 0

72.  Arelation pon the set of real number R i defined as follows :

xpyifandonlyif xy > 0.Then which of the followings is/are true ?

(A) pis reflexive and symmetric
(B ) pis symmetric but not reflexive
(C) pis symmetric and transitive

(D) pis an equivalence relation

T8I AP G R -97 &7 p W GIfT TR @A x py 7fs 932 Remrg T
Xy > 03 OWR NA WIAG I @rqaier stwy?

(A) o T9W Q32 Afeny (symrnetric)

(B) p ot g 7oy 7y
(C) p ey Qg Fezpnq

(D) p SMETIS! FFH
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73.

74,

if cosx and sin X are solutlons of the diﬂ‘ﬁmntial equation

ae-r-xw. - +ay=0,

where ay, %, a2 are real constants then whith of the followings is/are always true?

(A) A COSX + B sinxisa SDlI.IthI’I, where A and B are real constants.

(B}A cos(x +I] is a solution, where A is real constant.

(C) A cos x sin % is a solution, where 4 Is real constant.

(D) A ms(x+—§-] +B sin(x--;-)is a solution, where A and B are real constants.

I cosx 932 sinx

dy
"0 i +a155-’+a=y=0

waﬁ’rﬁmaﬁww(aﬁ,%@ww) —caﬁ’twawmﬁi cEislfr TR
L0

(A) A 9F2 BWW.E@TA cosx + B sinx Q3D A

(B) A IV 7T (T A cos(x-i- 4) (D AT

(C)AW_W!EWA cosx sinx ﬁﬁw -

(D) A Q3% BWWWA m[x#i:l)xg- B_sin(.;f%) GFTE T

Which of the following statements |s/are correct for 0 < & -<
(A) (cos 8)/2 < cosf- | : (B) (cos 8)3/* = cos—

() cos> = (cos8)/6 . . D)cos < (cos)”r®

a0 < 0 < Z 7, ot FruRifrs SRR s e e

(A) (cos 6)112 < cos-g- ' {B) (cos 9)3/4 > cos 3_;
. (C) CGS% 2 (Cﬁé 8) 5f§ = (D) 505232' < (C_O_S 9)7/'3.
M1:-27/32
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75. Llet16 x% — 3y?% — 32x — 12y = 44 represent a hyperbola. Then

(A) length of the transverse axis is 2v3
(B} length of each latus rectum is 32 /N3

(C) eccentricity is .,./19_/3 o
.JE -

(D) equation of a directrix is x = —-

a1 T 16 x% — 3y% — 32x — 12y = 44 93 MRS 0T F@ 1 Bt 3@

(A) SI2E SITwa s TR 24/3
(B) 2o Aifserar tidfs 5@ 32 /43
(C) Semw o 29 ,/19/3
..(D)ﬁﬂmﬁﬁaﬁqu=§

76. For the function f(x) = [ ] where [x] denotes the greatest mteger less than or equal to

x, which of the following statements are true?

(A) The domain is (—oo, o)

(B) The range is {0} U [—-1} v {1}
(C) The domain is (—oo, 0) U {1, 0)
(D) The range is {0} U {1}

f(x) = [[x]]tﬂrmfﬁ (T [x] sifad or2e e < x ﬁm"rm) wew Ffits o
SREafT e

(A) S0 (7 ToT (—0, 00)

(B) SToreaiva e =e7 {0} U -1} v {1)
(C) ST car 387 (—oo, 0) U [1, 0)
(D) SrLorwfia fata 21 {0} U {1)
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77. - Which of the following is/are always false?
B

- - .; : | |
(A) A quadratic equation with rational coeffitients has zero or two irrational roots ‘
(B ) A quadratic equation with real coefficients has zero or two non-real roots
(C) A quadraticequation with irrational coefficients has zero or two rational roots

(D) -A quadratic equation with integer coefficients has zero or two irrational roots

- (clwwmﬁﬁﬁﬁmﬁf%m@ﬂﬁm%ﬁmmwwmﬁ ' ,
(D) 3 7245t vt P @ 3eff Femes s¥fomsreetar wpe Powwr vt =y ot 5%

78. - If the straight line(a- 1)x- by + 4 = 0is normal to the hyperbola xy = 1 then which of the
' followings does not hold? - '

Ala>1b>0 (Bla>1,b<0 (Qa<1b<0 (Da<ib>0

(@-1)x- by + 4 = 0 RN xy = 1 AT ooy @ Neva @G / @SR
G T T?

Ala >1,b>0 - (Bla>1b<0 Cla<1,b <0 (D)a < 1,b > 0

6 M1 29/32 "
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79. Suppose a machine produces metal parts that contain some defective parts with probability 0.05.
. How many parts should be produced in order that the probability of at least one - part being

defective is 1/2 or more? (Given log,95=1.977 and log,y2=0.3)
(A) 11 (B) 12 (C) 15 (D) 14

9%f5 O e 2@ (ot I afafba @ a1 gl B o Tares todt T FIAT!
(probability) T 0.05 | TS T QD IToyef AT ST FIRAT 1/2 BT SR QAPT TS

siteT Fosfer IareT (off Fate T (4% log, 95=1.977 432 log,,2=0.3 )

(A) 11 (B) 12 (C) 15 (D) 14

80. Let fiR — R be such that f(2x—1) = f(x)forallx €R. If f is continuous at x =1 and
f(1) = 1, then |

(A) f(2)=1 (8) £(2)=2
(C) f is continuous onlyatx = 1 (D) f is continuous at all points

f:R - R OIS Q97 @ x €R -4T 3T AT & fRx—1) = f(x) | THF x=1 -
WS 932 f(1) =1 WA

(A) f(2)=1 (B) £(2)=2
C)f @A x = 1-93BG (D) f Ka 5@o
END OF QUESTION PAPER
£ ol B [T P L |
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Space for Rough Work
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