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Darken the appropriate circles of 1, 2, 3 or 4 in the OMR sheet corresponding to correct or the
most appropriate answer to the concerned question number in the sheet. Darkening of more than
one circle against any gquestion automatically gets invalidated.
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Return the OMR Answer Sheet to the Invigilator before leaving the examination hall. Failure to
return the OMR is liable for criminal action. The Question Paper Booklet shall be taken away by
the candidate and should be preserved till the declaration of results.

Filled-in application form shall be submitted to the invigilator in the examination hall. In case of
SC/5T candidates atiested copy of Caste Certificate should also be enclosed along with filled-in

application form.
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Time : 3 Hours : & Marks : 160

Instructions ;

(1} Each question carmes one mark.
28 243y5 &£ Srdy fed,

(ii) Choose the correct or most appropriate answer from the given options to the following questions
and darken, with blue/black ball point pen the comesponding digit 1, 2, 3 or 4 in the circle
peraining 1o the question number concerned in the OMR Answer Sheet, separately supplied 1o
VO
Of W (D8 DD adgedd odd” H00LS Sdreddod Ji)ER oAl
Grdod wo3 1. 2, 3 94 4 Bl ad)d OMR Rdres :}Léﬁnt'ﬁ" CERE
Dowododd Popgie WOED wr/wrf wrd owoed Dl ABTrACD D0JITR.

MATHEMATICS
1. The cquation of a straight linc, perpendicular to 3x — 4y = 6 and forming a triangle of area

6 square units with coordinate axes, is

Ix - 4y = 68 oowmoi™ dobr rdrgod 6 JSEDH Srdh ITogo 45
|@zherdy 2838 28 Bdd Ty Ddddmo

(1) x=2y=46 (2) 4x + 3y =12
(3) 4x + 3y + 24 =90 (4) Ix +4dy =12
-7 -6 . o
2, If the image of [?'T] in a line is (1, 2), then the equation of the line is
-7 -6 '
28 HE¢ st [ _ET] o) G8Dowo (1, 2) wond o Tgr HhI8so
(1) 4x + 3y =1 (2) Ix-y=0
(3) 4x-y=0 (@) 3x +dy = 1
Rough Work
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3. If aline [ passes through (k, 2k), (3k, 3k) and (3, 1), k # U, then the distance from the origin
o the line [ s '

(k,2k), (3k,3k), (3, 1), k=20, & iboo~ o8 2d¢ dp | I aof, Surodochd) Sood
o dp [ & Srdo '

Gl

l 4 3
M 7 @ 7 6 T )

4. The area (in square units) of the triangle formed by the lines x* = 3xy + y* = 0 and
x+y+1~-0
H0¢Tpen X -dxy+y' =0, x+y+ 1 =008 J6yd Bihe Jrogo (SS8Y
oS & &)

u|f-u-]

2 1
M 7 (2) () 52 4 57

5. If x* + ay® + 2Py = a’ represents a pair of perpendicular lines, then p =

w? +~:15-J+ 2py = a’2g von Ty nﬁ::n‘g;:ll iwﬂ"fl:: WD p=
{1} 4a {2) a (3) 2a (4} 3a

6. A circle with centre at (2, 4) is such that the line x + y + 2 = 0 cuts a chord of length 6.
The radius of the circle is

(2, Hd3¢ Foido €05 u¥ Sydods, BEYTp x+y+2=0 0T g dH
6 wond © Sy8 agardo

m Ja @) J
3) Jn @ 1
Rough Work
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7. The point at which the circles x> + y* —dx —dy+ 7=0and x* +y' - 12x - 10y + 45 =0
touch cach other is
Syeen Xyl —du—dy+T=0,x '+ y* = 12x = 10y + 45 = Oex 233808 Doday

8 The condition for the lines /x + my + n=0and /;x + my + n, = 0 to be conjugate with
respect to the cirele x* + v2 = % is

Sdydo P+ ¥y = Syadrg 26¢TWpm I+ my +n=0,/x +my+n = O
:’M::cd:un-gw eS8 Dddideo

(1) ¢, + mm,) = nn, (2) f(il, - mm) = nn,

(3) F(ll, + mm)+non =0 (4) 2(fm, + {;m) = nn,

9. The length of the common chord of the two circles
Pty —dy=0and x' + ¥y - Bx —dy + 11 =0 is
Tods Hyee :r:I-i-yI—d}--ﬂ,:i1+}'i—ﬂx—4}r+ll-ﬂu adnd =g FED

143 J11

() = (2) o

J135

3) J13s @) —
Hough Work
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10. The locus of the centre of the circle which cuts the circle x* + y* — 20x + 4 = 0 orthogonally
and touchcs the line x = 2 13

Sydo x4y =20x+4=0% vonDddo ﬁ‘é.‘!:. LHod O x=2 4 'ﬁaa-‘ﬂnﬁ R
So|d®y Dody ddgo

(1) x*= 16y 2) y* = dx
(3) v* = 16x 4) x*=4dy

11. [f a normal chord at a point t on the parabola y* = dax subtends a right angle at the vertex,

thent =

dordodio ¥ = 4ax Do t 54 ehoowerg, ¥go 54 vowfwmo TN
i pds =

(1) 1 2) 2 (3 2 4 3

12, The slopes of the focal chords of the parabola y* = 32x which are tangents to the circle

x>+ y* = 4 are
Hydo vy =4 5% mydydpeipdr dod dododbo vy =32x Wl oo
ST
| 1 -1 2 —.]'—u_:I
() 375 @ 7'
1 2 =2
® =T NN
Rough Work
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13. If tangents are drawn from any point on the circle x* + v* = 25 to the ellipse T—ﬁ + :':J =]

then the angle between the tangents is

2 2
Syfo x"+y =25 D Dodehe S04, bg 380 %+%=IE 280w A%
vdpds v B8 TBpe s Smo
2 X L L .
) 3 2 3 (3 3 “ 3

14. An cllipsc passing through (44/2, 2./6) has foci at (-4, 0) and (4, 0). Its eccentricity is

(4V2,2/6) rsoar &30 a8 HZS)TIE (4, 0), (4, 0o $¢ Tghosmyon. od
ﬁﬂgrutﬁﬁ

! oy o] ! 1
(M 2 @ 3 3 7 O 1
:1:2 :.ri
15. A hyperbola passes through a focus of the ellipse 5 +E =1. Its transverse and conjugate

axes coincide respectively with the major and minor axes of the ellipse. The product of

cccentricities is 1. Then the equation of the hyperbola is
11 YI
ef wdbododho, E"Q,fiaﬁﬂ -ﬁ+~ﬁ=l Doy oDiboor, Hdr so0bd. o
¥
80g% wgo, Do) ewfow SHHm AF 58N Agdo, FrgLous JEyPdiron.

T8 adjodde vyo 1. wdyd ©d JoFods HhEdeo

d o2 2 2 2 2 2 2
144 9 169 25 144 25 25 9
Rough Work
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16. If the line joining A(1, 3, 4) and B is divided by the point (=2, 3, 5) in the ratio 1 : 3, then

B s

A(L,3,4), B o 0% Jof (-2.3,5) o3 Doy 1:3 0 8¢ DEEH vhyd B
(1) (=11, 3, 8) 2y (-11, 3, -8)

(3) (-8, 12, 20) (4) (13, 6, -13)

17. If the direciion cosines of two lines are given by {+m+n=0and  5m +n*=0then
the angle between them is

Body Sd¢Tpo OF E"E:-ﬁaw J+m+n=0 1~ St + nt = () o8 a;’:gﬂﬂﬂ oy
Bods dwe Hags Fwmo

-

M 3 @)

3 HE
(3) ) 3

-
4

18. IfA(3, 4, 5), B(4, 6, 3), C(-1, 2, 4) and D(1, 0, 5) are such that the angle between the lines
DC and AB is © then cos & =

Mi,#. 5). B(4, 6, 3), C(=1,2,4), D(1, 0, 5) = DC, ABe S:¢g¥mo 6 wThghom
ao® Hi:l;pfi: cos 0 = :

7 ) 2
4 3
3 3 4 3
— — S e ——— — i E————_—-
Rough Waork
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. '\JII|+11—"JIII—!I{+HI
19. lim —
. x=l 3% =1

(1) log 3 (2) log 9

|
(3) m (4) log 3

20. IF f: [<2. 2] = R is detined by

i]+n:x-~.l'l--::-: PR
fi(x)=1 L
x4 for 0<x<2
x+1

is continuous on [-2, 2], then ¢ =

f:[-2,2] =R D

J+ex =1 -cx (~2sx<0 &)
F(x)m N
X3 0sxs2 §
Xx+1

m AEgRodud, Do [-2,2] B wdDHHo wond wdypd c=

2 g 3
7 @ 3 3 3 @ 5
e —— et —
Rough Work
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. x)=Hl
21, If {x) = x tan""x then lim M=
x=3] x=]
=1I{1
(%) = x tan”'x wond  lim Eﬂ'—g—}=
X = K=1
n+d n L m+] T+2
) == @ 3 ) = ) =4
J|--r-:|1z 2 -1 p
22, y=tan™ = = (1 + a’x%)y" + 2alxy’ =
(1) -2a? (2) o (3) 24° (4) 0
23, 1f f0= -~ and g(x) = f(f(x)) then g(x) =
A
F{1}=i—;.£[ﬂ=f{f{1}] wond wdypds glx) =
] | ] I
() (2x+3)° (2) 1{:||:+l]r2 ) xt ) (2x +1)?
vt d x2 2
24. If the curves — + =5 =! and —+Z-=1 cut each other orthogonally, then a? - b? =
a* b 25 16
x2 42 W2 2
S|srew _::_+b2 =1, 2-5-4-';'—5-!11} wow Poio IneFod, ebpdo a’ - b =
(1) 9 (2) - 400 (3) 75 (4) 41

. = —_ "“—__-
Rough Work
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25, The condition that f(x) = ax’ + bx® + ex + d has no extreme value is

26.

fx) = ax® + bx? + cx +d § wodg ool YHoderdE oSS
(1) b > 3ac (2) b? = 4ac (3) b* = 3ac (4) b? < 3ac

Il there is an error of £ 0.04 ¢m in the measurement of the diameter of a sphere then the
approximate percentage error in its volume, when the radius is 10 cm, is

=¥ A'¢ argho PoSsgod® £0.04 o0y a0 acH, w /'Y agardo 10 0.9
a5 yhypda, B¢ fod B0Sreed® agrono® &0 wdo

(1y £1.2 (2) + 0.06 (3) = 0.006 4y + 0.6
27. The value of ¢ in the Lagrange’s mean-value theorem for f(x)=+/x=2 in the interval
[2, 6] 13
woddo [2, 6]S Lﬁﬂaﬁﬁaﬂ f{x],-_-dl'x—'l 5 Ew‘ﬂﬂ' iﬁhﬁam T L ?«J-E‘GE':I']_
mindod ¢ Dend
9 5
m 3 (2) 3 (3 3 (4) 4
28, _[ _d =g(x) +e=glx)=
isinjx COs X
-2 -2
_ () ~Jeol X 2) me
2 2
) Toore W Jeanx
Rough Work .
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dx +C, where C is a rcal constant then A+ B =

& _Ax B
{I-I"IJIE]‘&IIH'-HI Jiox i-x

29, If I

+ 08 Coad Tgﬂ' wopg woud whyds A+D=

“"'v'r;)ﬂrx-xz ;I“‘I 1_“—::
(1) 3 (2) 0O (3 1 ) 2

30. For any integern 22, let I = Iun“xdx, If 1 =-i—tan"'_'1-b]n_1 for n = 2, then the

ordered pair (a, b) =

! -
(58 Grgofo nz28 1, = [tan"xdx wdosod. I, =—tan"'x-bl , (n228)
wond wdypd |EB dwio (3, b) =

. -2
(1) ["-'-n_;] (2) [n-l-’;j] (3) (o, 1) ) (n-1,1)

n

2
—{12-1-]- --iiil}+c:,inwlﬂch-:isammmtﬂ1mﬁ=

X
3. 0f dx=.q.un'][
j(‘.-:+l]21,jx[x=+x F1) x

2 { 2 3
Jﬂﬁ—ﬂ]_“dxzhmrl[ —“——f“—"'l]H: &' ¢ fiﬁ T:-':r-::aips, wond A=
X

(x +1)% Yx(x? +x+1)

M 3 ©) 3 0 2 @ 1

Rough "-'-"nrk._-_
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By the definition of the definite integral, the value of

15

Iil'.l'l + 'I '_+-||.n|.“|r-+'
nam| 1 4+n® 2% 4n? 5

. 14 24 34
a‘ﬂﬂlj marfod :]lﬂs_lji'ﬂ n“sﬂi lim 15—5-'_ 5 + N R

n=—bX +n Eﬂﬂ-ﬂ 35+ﬂs
Jead
1
(1) log 2 (2) Elngl
lln 2 (4) l'!l:l-gl,!
) 3% 3

n'G
Icm# 30- sinz G0 dO =
0

57

356 (4)

5
1) 3¢ @ 15 3)

5n

192

34. The area (in square units) of the region bounded by x = -1, x = 2, y = x* + 1 and

y=2x-2is
=—1,x=1*y=12+ ,y=2x-2 af ;‘:ﬁug @E-’E'Sxp E-‘i“ﬂﬁﬂ (SSETW nﬁ#ﬁﬁﬂ‘:
(1) 10 (2) 7 (3) 8 (4) 9
e ——— e e~ — ——r——
Rough Work
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35. The differential equation of the family of parabolas with vertex at (0, —1) and having axis
along the y-axis is

(0, =1) &g %gn 50, y-wgo adm widp 05 Dododre grenoniy wifod

BarEdedn
(1) yw+2xy+1=0 () xy +y+1=0

(3) xy-2y-2=0 (4) xy'-y-1=0

—

J :
36. The solution of Ei"}'%xcﬁl with y(1) = 0 is

E§l=y+1uf'r1 E yl)=10 ﬂﬁ.‘%g&ﬁﬁ wE e

dx
(1) & + log x =1 (2) ¥ =log x
(3) ¥ +21logx = | 4) ¢ +logx=1

— = —_— -

: d A
37, The solumion of mﬁyﬂxﬁm?_”ﬁ_i=u is

cosy+{xsiny Hj—i =08 &S

(1) xsecy=tany+¢C (2) tan y — 8eC y = ¢X
(3) tan y + 5€C ¥y = CX (4) xsecy ttany = ¢

. 24X
38, IR is the set of all real numbers and if f: R - {2} = R is defined by r{x}-.—ﬁ for

x € R - 12}, then the range of fis
R aas dogrg bl epdr, f:R - {2} >R Ddgddo 08 xc K- {2}8

f{:-;]=%-_|-_—“- woK'd e pds f Ty -_1-""513

-X

(1) R-{-2} (2) R (3 R- {1} (4) B - {1}
Rough Work B B
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Let € be the set of all rational numbers in [0, 1] and f : [0, 1] = [0, 1] be defined by
f(x) = x for xeQ)
|-x for x¢Q
Then the set § = {x € [0, 1] : (F'o f) (x) = x} i3 equal 1o
10, 1]6*2 wgddad Ddomgo D8 Q wh, £:00,1] = [0, 1] 2dgddo
f) = x (xeQB
l-x (xeQH

wh wdfod. H"n".‘l;:,)ﬁ-‘l o ela &
§=1{xe [0, 1]:(fef)(x)=x}%8 BdroEs s

(1) [0, 1] (2) Q (3 0 1]1-Q (4) 0, 1)
In+l
40, Z{—Ijk_l'k2=
kol
(1) (n=1)(2n-1) (2) (n+1)(2n + 1)
(3) (n+1){2n - 1) (4) (n - 1) (2n + 1)
: . a+ib c+id
41. 1fa, b, ¢ and d are real numbers such that az+h1+ci+d?-—1andlfﬁ=[ i : “
—¢c+id a-ib
then A~ =
;ad Hopgen a,b,c,d e al + b2+ ¢2 +d? =1 wThgior dobr, A-{ {H“,: cﬂd]
- - | —¢c+id a-ib
sond waypds Al =
a+ib —c—id | [ a-ib c¢+id
M le-id a-ib | @ | -c+id atib
 Ta-ib —c-id ] “a+ib e+id
3 | c-id a+ib | ®) |c-id a-ib
e — = P i ——— e — —_— —_— #—-
Rbl.l:ghwl:lrk
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1 2 3 0
42. If th l.ﬁ.r1431'fank3h¢n
. ¢ matrx 3 2 1 3 15 Of I . o
6 8 T a
1 2 3 0]
= 2 4 3 2
S BE A= 321 3 e 3 wowd, vdpd o=
L'fl 8 7 |
(1} =5 (2) 3 (3) 4 @1
. k ka o
43. Ifk > 1. and the determinant of the matrix A% where A=) 0 @ kot |, is k° then | @ | =
0 0 k '
k ko o
k>1 whdr Sr@8 A=| 0 o ko |sond A? Dg-so K wonddydo|a|=
0o 0 k

i S 2) k 1) K 4 £
44. The number of solutions for 73 +%=0 is

A +7=08 Ko PEio Jomg

(1) 5 (2 1 3) 2 (4) 3
— — i ——— e ——— S — — - — M
Rough Work "o
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The least positive integer n for which (1 + i)" = (1 = i)" holds is
(1+0)"=(1 - i) odhge acd €23 Fayyrgodo n

46.

(1 8 2) 2 (3) 4 (4) 6
Ifx=p+q,y=pw+ gqw® and z = pw? + qw where w is a complex cube root of unity
then xyz =

Xx=p+q,y=pw+qw,z=pw +qwd* w T DLy Tbnﬁg todSroo wond
Yo pde XYz =

(1) p*+4q° @ pP-pg+q () 1+p'+q" @ p-¢

47.

If zr=m5[5]+isin[%]fmrzl,l}....,..,. then Z,Z,2,y v @ =

r= 1L 2 3% s E;ma[%]ﬁsin{ff-} wond H'-'.'J-;}:l:!i:u 1|E:-_'E} LA o =

(1) -2 (2) 1 (3) 2 @) -

48,

If x, and x, are the real roots of the equation x* — kx + ¢ = 0 then the distance between
the points A(x,, 0) and B(x,, 0) is

L X,00 BodSme xI-kx+c=08 e BT wdypd Dodihm A(x,, 0), B(x,, 0)e
288 Srde

M i +4c 2 Jk2-c 3 Je-k? @ i? -4

X

Rough Work
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2

- % +1
49, If x 15 real, then the minimum value of }’=H2—E—+“ 15
x“+x+l
2 _x+l
LS bopy sowd, ebyd Y= $0§ Dosd
. = X2 4 x 41
2 1 3 L 4) 2
(1) 3 @ 5 3) 3 )
50, If p and q are distinct prime numbers and if the equation x* — px + q = 0 has positive
integers as its roots then the roots of the equation are
p, gen 2D5) (oD Doggopdr, Ddufdao xI—-px +q=08 FHYrgrosTe
Sarereom 408 wdypd @ HNfdod oo
(1 1, -1 (2) 2,3 (3 1,2 (4) 3,1
51. The cubic equation whose roots are the squares of the roots of x* = 2x” + 10x -8 =0 is

-2+ 10x-8=08 do Soroo Sgod Sworon FOAS5 5 H¥dwmo

(1) x' + 16x* + 68x - 64 = 0 (2) '+ 8"+ 68x =64 =0

(3) x' + 16x? - 68x - 64 = 0 (4) x* = 16x + 68x — 64 = 0
52. Out of thirly points in a plane, eight of them are collinear. The number of straight lines that

can be formed by joining these points is

o€ DIdeod'd 30338 DodHSt 0, DodhPHes HTBhoires. & DodoHod

Joripdr AchXORS BEFTwe Dowg

(1) 296 (2) 540 (3) 408 (4) 348
Rough Work
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53. If nig an integer with 0 £ n = 11 then the minimum value of n ! (11 = n) ! is attained when

a value of n =

0<n<ll wGhgts aod fpgrofo n wond n!(ll-n)! £J% Dwd froderdl
=8 n Jed

{1} i1 (2) 35 (3) 7 (4y 9

;4. If (a+ I:n:-t]*:1 = 'El?' | ;x ¥ veeeeneees then the ordered pair (a, b) =
{a+h:-.'}'3—li?+]3x+........... vond edypd g alndio (a,b) =
(1) (3,-27 2) {'%] 3) 3.9 (4) (3,-9)

18
2
55. The term independent of x in the expansion of (.;": _It'] is
5 318
Jx-—=2-| o566t x 300 Bgdo(d ddo
% -
18Y o 18 12
(1) *[ g]? (2) [.;. ]1

18 18
o (1) o (1)

Rough Work
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2x7 + x* S_Ax+B Cx+l

5h, r = 3 = (A B, C)=
N —oh -5 X" +3
(1 (1. 1.1 (2) (1,1, 0)
3y (1,0, 1) @ (L2, 0

57, Ifcos x =tan y, cot y = tan z and cot z = tan x; then sin x =

cos x = lan y, col ¥ = lan 7, cot Z = tan x 0% 0o o -Hf:a:,.:rda 5in X =

J5 41 J5 =1
M = ® =
5 +1 J5 -1
B 5= @ S—

58. tan 81° — tan 63° — tan 27° + tan 9° =

(1} 6 (2) 0 (3 2 (4) 4
3 . i 3
59, If x and y are acute angles such that cos x + cos y = 3 and sin x + siny = - then
sin (x + y) =
3 . . 3
wojffores K yoo cos X tCosy ™ F.sinX +siny= 7 wThigeiod edypd
sin (x + y) =
2 3 3 4
-— — — 4 I
(1) 3 (2) n (3) 5 (4) 5
Rough w::rk_
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1
60. The sum of the solutions in (0, 2xr) of the equation €08 X Eﬂs(g—x]cna [-;E+ x]=; is

Yiangdmo CO5 X m[%—x}ma[g I-HJ-ia‘jﬁ.‘u (0, 2n)S* a%) oo Bwdo

(1) dn (2) = (3) 2n 4) 3

1

61. If x>0, y>0,z>0, xy +yz+ zx < | and if tan™'x + tan"ly + tan"'z = m then

X+y+z=

x>0,y>0,z>0,xy+yz+ 2 <l eyér un'x+an'y+an'z=n wond wipd

xtytue=
(1) 0 !:E} XVE
(3) Ixyz 4) Jxyz
~1f1 -1{3)_
62. sech [E]-cmcch [E]_
1443
(1) log, (3(2+43)) @ '°E=[ 3 ]
2+ 2-43
() qu:,[ 5 ] (4) log, [—3‘"]
Rough Work
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In any AABC, (a+b+c)(b+c-a)(c+a b][u+|:-r—+;:]=
4b¢?

@atbte)bre-a)c+a-b)(a+b-c)
4b?c?

(1) sin’ B (2) cos® A

(3) cos® B (4) sin® A

o (Bihbzo AABCS 3o,

b4,

The point P{1, 3) I._mdl:rgnns the following transformations successively :
(1) Reflection with respect to the line y = x

(i1} Translation through 3 units along the positive direction of the X-axis

n

(11) Rotation through an angle of 3 about the origin in the clockwise direction.

The final position of the point P is

Doy P 3) S&nm §o8 B8id%eds Todkdas

(i) “¥Bpy=x &yirs worEgSo

() X-mgD Jrdie 096" 3 iy of HErodd LOSES

i) Bare DosihT (3SE0 846 = E'wod® Wim HOLYS

o Doy P oo

[w’iu JE-&]
(1) s

2

' 7 =5
® (&%)
: [ﬁ-.ﬁ-l 45-!-1"3]

d 2 2 2

15548

(3)
_——-_—_—-—_—“

Rough Work
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65. The locus of the centroid of the triangle with vertices at (a cos 8, a sin 6), (b sin 6, - b cos 0)

and (1, 0) is (Here © is a parameter)

(a cos 6, asin 0), (bsin 6, - bcos0), (1,0) © 38 bgwen €o Babzdy Jorerdl

Dods DE0 (w58 B »E DONNE)

(1) Ox+ 1P+ 9 =2 +p?
(3) (3x =1+ 9y? =a? + p?

(2) (3x-1PF+9 =27 -0
(4) (3x+ 1)7+ oy =a’ - b’

66. If the mean and variance of a binomial variate X are 8 and 4 respectively then

X <3~

Xeodb SoggSe0, DR )8 367m 8,4 6035 8328 Jood wond wdypd P(X<3)=

m 5%

N
(3) Jl6

137
@ i

o 255
(4) 16

67. A random variable X has the probahility distribution given below. Its variance is
g cﬁ.rﬁ;}ﬂﬂﬁ doo? X Doygrdge dyredoe (Jod Gdhwmdod. ow R Hd

.

X 11213 |4]|3
P(X=x){k |2k |3k |2k
16 4 . 10
(1 3 @ 3 53} 3 4 3
Kough Work
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A candidate takes three tests in succession and the probability of passing the first test is p.

The probability of passing each succeeding test is p or 'E- according as he passes or fails

in the preceding one. The candidate is sclected if he passes at least two tests. The probability
that the candidate 15 selected is

28 wifpd Sdhm Sards D05on ordnda, Dudd 8% a358Thy Howrgdd
p. |,_Er.:u:5¢.l 26g¢° augrdseo, ab8d EdB0oD werdds dogd HOY S

49685438 Doyrdgder 5B p, E' vl JobEdH ENdo Bod Do S
688 vT0. of v¥yld JobEodyg Doyrgd
(1) P42 - p) (2) p(2-p) G p+p+p’ @ P(I-p

69,

A six-faced unbiased die is thrown twice and the sum of the numbers appearing on the
upper face is obscrved to be 7. The probability that the number 3 has appeared at least once
is

&€ wd: Sugre AirybE POgS Todord: 80l ordln Sugo Do BHDHS
Bowgo Bwdo Tm fAddowde. TSt E-'E:’m Le'a_ﬁr-‘c}m 3 39y mogragd

1

1 1
M < 2 3 3) 3 @ 3

T,

It A, B and C are mutually exclusive and exhaustive events of a random experiment such
that P{B}- 3 P(A) and F{C}r—l‘{ﬂ] then P(A v C) =
A, D, Coo ¥ aﬁ:-es;,:gs (B@riod™ VEBYY J588 :;:-g;}m:am wiHdr,

:»-.;m-—Pm} F[L]h—l’{ﬂ] eThgks dotl wdypd PAVC() =

10 - 3 f ]
M 3 @ 3 ® )

—_—W
Rough Work
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n 1]
If x,, Xy ooy Ko #r€ T observations such that E 111 =400 and E X =80 then the least

i=] i=l

value of n is

n 1]
n H08ede S - X o) Zuf =400, Exi=ﬂﬂ' sond n £ Jmd

|=I i-l

(1) 18 {2.:] 12 {(3) 15 (4) 16

72, The mean of four observations is 3. If the sum of the squares of these observations 1s 48

then their standard deviation is
avently H08odo Hgplio 3. w H0Rede Sove TIndo 48 wond g Fd
(@SrEE) DSedo

(1) 7 @ ¥7 3 (4) 5

713.

The shortest distance between the skew lines

F=(i+2j+3K)+1(i+3j+2k) and F=(4i+5j+6K)+1(2i +3j+ k) is
o>ud Ipow

T=(+2+3K)+ti+3j+2k), T=@i+5+6k)+12i+3j+k) o Sodg £20 &rdo
(0 Je (2) 3 (3) 243 @ 3

=

T4,

If x, v, £ ar¢ non-zero rcal numbers, a=xi+2j, b=yj+3k and E=xi+yj+zk arc such
that axb=zi—3j+k then [abg] =

X,y 2o L3 dd b bopgw, A=xi+2), b=yj+3k,.C=xi+yj+k @ axh=zi -3 +k
wolges a0l edyd [Abt] =

(1) 3 (2) 10 (3) 9 (4) 6

Rough Work
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75. If &,b and § are vectors with magnitudes 2, 3 and 4 respectively then the h:;,-:.-l upper bound
of |:i—'t;i2+|E—E|2 +|E-a|*> among the given values is
a,b,Teo HHDM 23,4005, w0 05 HOLDHE wdydo [T-bF+|b-5F+c a5
Qi3 wg Jwdedt agsiBsa
(1) 93 . (2) 97
(3) 87 (4) 90
76. The angle between the lines F=(2i - 3j+k)+ A (i +4j+3k) and F=(-j+ 2Ky +p(i+ F - 3k)
IS
PEYTpor F=(21 k) +AG+4+38), t=(i-j+20+u(+2-30) o So¢g&mo
1 s @ cos”![ ]
2 Jo1
-1 7 m
3) cos 4) —

77, If i,b and § are non-coplanar vectors and if d is sueh that E=£ﬁ+E+E} and
| = _ = — -
u-;{b+c+d} where x and y are non-zero real numbers, then %(I-I- b+c+d)=

a,b, T Ddbdires o0 Hode vHdr, d s E=%E+E+ﬂ. E=L{E+E+Hl
¥
oThgho dol (wothd® x,y o W) TN RS Dopgw) vdpd ?;-{54-5 +T+d)=
(1 3 (2) -a (3) 0 (4) 23
— e ———————— e ————. *
Rough Work
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78. Three non-zero non-collinear vectors 3, b, & are such that §+ 3b is collinear with §, while
3b+2¢ is collinear with 3. Then @+3b+2¢=
ABDosroosd Sardy Ardgdd HoOdw 5,b,co0 343b D04 g8 DT Hadomid,
Ib+26 w8Y 38 »ODavorsr dodbiaryon. wDPE F+3b+A =

m o (2) 23
(3) 3b (4) 48

79. If in a triangle ABC, r, = 2, ™ 3 and r, = 6 then a =
nf (Bdbzo ABCS r =2, r,=3, ;=6 vond edpd a=
(1) 4 (2) 1
(3) 2 _ (4) 3

80. If the angles of a triangle are in the ratio 1 @ 1 : 4 then the ratio of the perimeter of the
triangle to its largest side is

a8 | Bhasns'd Bwes 1:1:4 20386 a0d edyd ¢ [BgHadp B
Sodh, on wd g dhrdd o JRH8

(1) J2+2:43 (2) 3:2
() J3+2:42 @ f3+2:3
Rough Work

E 2014 D 25 Q



81,

o\

PHYSICS
A closed pipe is suddenly opencd and changed to an open pipe of same length, The fundamental
frequency of the resulting open pipe is less than that of 3™ harmonic of the carlier closcd

pipe by 35 Hz. Then, the value of fundamental frequency of the closed pipc is

LE RS Feo Trerdamr 385ud, o8 4D o 3EDE Agom Srdjpdod.
20dom 4805 Ao Waly ey FHiRSgo. dwodd Darbd LA HBy
Fgo g 33 eddgdo So¥ 55 Hz S5)5m 40d. whypd Lawrbd Avo
SREy (ENE PIpSge ooy Jood

(1) 165 Hz (@2 110 Hz

(3) 55 lz (4) 220 Hz

82,

A convex lens has its radii of curvature equal. The focal length of the lens is £ If it is
divided vertically into two identical plano-convex lenses by cutting it, then the focal length

of the plano-convex lens is (p = the refractive index of the material of the lens)

&8 Sogrsd Sbfo Gl sfe i.'r'g:.'.'ri-m warSdon. 08 Tgfpodddn [ &
Shmdy RO Dol BUIRITrIZd Liddo DHogrdd doddoonr D63H6o
AT T :}ﬂaudﬁ. whypd |Fd Sinde Dorrsd fhdo Tl arzfgodddn
(n= 505 dodo Ty 58455 hméo)

(1) f (2)

bd || =

{3y 2f (4) (u- 1)l

Rough Work
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83. A thin converging lens of focal length f= 25 cm forms the image of an objcct on a screen
placed at a distance of 75 cm from the lens. The screen is moved closer to the lens by a
distance of 25 cm. The distance through which the object has to be shified so that its image
on the screen is sharp again is

(1) 37.5 ¢m (2) 16.25 em
(3} 12.5 cm (4) 135 cm

[=25cm Sfgodddns) a8 DnSD wPF0Y Lotsn TDE 75 =0t Ergods
W3 B Dd 2 I wwE, H8 Dowdw Y08, SHTS BEs
SOsmIE SA8 wThgbds 25 o.ds 2EDE58. o B8 S (28Dondn B0
SEdomr Hodand SRy =dddehs drgo

(1) 37.5 %0.5s, (2) 16.25 w0.9s.

(3 125 0.0, (4) 13.5 o.bs.

84. In a double slit interference ex periment, the fringe width obtained with a light of wavelength
5900 A was 1.2 mm for parallel narrow slits placed 2 mm apart. In this arrangement, if the slit
separation is increased by one-and-half times the previous value, then the fringe width is

%8 mob DO Hp8Ydm (BWrA0St BIroSE 5D DO gy g0 2 2.
ARYByE SH0A d8orBggo Ao 5038 Fobs Bt Sdeoy 1.2 0.0, 6 Jomyind,
D080 By Idos 300dSy Dead wEd5)d DL wold, udpds By Beo,y

(1) 0.9 mm (2) 0.8 mm

(3) L8 mm .H] 1.6 mm
- — —_ e — S —— e —— —— e —
Rough Work
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A charge () is divided into two charges q and Q - q. The value of q such that the force

between them i3 maximum, is

w8 ddogh wddbdn Q Tods Hdph wlddves g 00w Q-qm JP=odudio.
G Codd oy woo ARSI dodbd. D&gd oTddn q Doy Jewd

e @ 3
Q | 0
3) 3 @) 3

BG.

Two concentric hollow spherical shells have radii r and R (R » r). A charge Q is distributed
on them such that the surface charge dénsities are equal. The electric potential at the centre
15

3 Sodsn 003 Dods My Alered €6 yd3ne Fgrganes r 5005w R(R»r).

S8 6h080 wdd Fodd HIrsom aode, Q uFin DE0nIn JeRwas.
whypdo, Boddn 5 E}:ﬁ:ﬁﬁ ﬂ*mgcﬁaﬁ

(R +1) Q[_}{: + 1'1]
() dne (R2 412 @ dne (R+1)
Q
(3) R+ 4 0
Rough Work
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#7. Wires A and B have resistivitics P, and pg, (p, = 2p ) and have lengths ¢ s and 7p. If the

diameter of the wire B is twice that of A and the two wires have same resistance. then iﬁ-
' !

. A
15

TdP §,, fy o 8w A Sbdln B o DE°GLdm Par Pgs (P =2p,). B 8K
TERB0 A 6 Tghdusss Do H0sn Bods SNo DE'SSwer HErHILE,

‘
u"-:r;,ar.'i.:r Eﬂ_ o) o dh
A

(1) 2 - (2) 1
(3) 172 4) 1/4

88. In the circuit shown, the heat produced in 5 ohms resistance due to current through it is
S.D I/s. Then the heat generated/second in 2 ohms resistance is

Hd Srheds Sedhodt, D&ogs (Darirdn Sod S Loy g0 o G848
WoR3 4PIN 50 Y% wowd S, EH* 2 L5y orgor 6833 wond aﬁa;

——l
A A AW 8
2 (ohms) 8 (ohms)

I
— | -

l 5 (ohms)

D ot C

It
(1) §Us (2) 4 Vs (3) 9 Vs (4) 10 Vs
__““_—-—-—_“

Rough Work
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89, A steady current flows in a long wire. It is bemt into a circular loop of one turn and the
magnetic field at the centre of the coil is B, If the same wire is bent into a circular loop
of n wurns, the magnetic field at the centre of the coil is
2 PEIS B0 DodBPS D88 (DI 00, v 84 D8 e S)oved ordm
Soduddd. od Toddn 3¢ wabdpod Fdo dmd B w8 5 n e
do Syosdy orbr SHodd, ol Sodin g 2838 wdbidryod Fdo
(1) Bin (2) oB (3) nD? (4) n’B

Y0, An electrically charged particle enters into a uniform magnetic induction field in a direction
perpendicular to the field with a velocity V. Then, it travels

(1) in a straight line without acceleration

(2} with force in the direction of the ficld

(3) in a circular path with a radius directly proportional to V2

(4) in a circular path with a radius directly proportional to its velocity

Vg dssn Fohuds ol Sesn of 508 vdhdnod hie ISod*s § (8

845 vondds' V Jded” (DT80, BErdinod wb

(1) €380 oo 8¢ TBod' dairdizos

(2) :é___LEG Hded pnoodt [Rdirddod

(3) ﬂ*gﬂ'gu Ve miodtsrdodrdodst Hod Hyersed :;:.J'{;f'uﬁ" |D i oo d

4) agrdo rdi shdbrlddod® Hod Smsd drdod” Hadrdised
Rough Work
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91. At a certain place, the angle of dip is 60° and the horizontal component of earth’s magnetic
ficld (B,)) is 0.8 = 107~ T. The earth's overall magnetic field is

w5 T8 poodt, 8 o 60° H0dn fr wabdyod L8m HErods povoidw
(B 08 x 107 T wond gr wohidryod 3wdo § |S5%

(1) 1.5=104T - (2) 16x107°T

(3) 1.5x10°T (4) 1.6 % 10T

92. Acoil of wire of radius r has 600 turns and a self inductance of 108 mH. The self inductance

of a coil with same radius and 500 turns i

g ddo, 600 Sadpeo €003, 2.¢ B o gy dgco (HEES 108 mH, o
Tgrdode S8¢ 864 D' 500 Sobros dindy o) Hedfio |hHEES

(1) 80 mH (2) 75 mH
(3 108 mH (4) 90 mH

93. A capacitor 50 pF is connected to a power source V = 220 sin 50 t (V in volt, t in second).
The value of rms current (in Amperes)

V=220sin 50 1(V Sened®, 1 H8506") 338 w308 SOUF fo 22%45 Sogsse
Jahnb3a. wond 59 2385 9¢ Sreo (ms) ISgd [BFriro Ded (wobdudsh)

V2
(1) ﬁﬂ. (2) 0.55A
0.53
3) J2 (4) '[ i A
Rough Wﬂrl.a
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94, The electric field for an clectromagnetic wave in free space is E=] 30cos(kz - 5x m“f,}

where magnitude of E is in V/m. The magnitude of wave vector, k is (velocity of em wave

in free space = 3 » 10° m/s)

‘fagﬂ-oﬁ‘ﬂhﬁ‘ ©§ Jdgdairiof d¥ono J%gs F 80 E=i30cos(kz-5x10%1),
Ed0dree Sgu/dibdiod® Hol, ddod H064 o) k Deod {‘agﬂ'ﬂﬁ‘ﬁhﬁ‘
Débagd i o8 Sdod Fro =3 x 10° m/s)

(1) 0.46 rad m™! (2) 3 rad m™!

(3) 1.66 rad m™" (4) 0.83 rad m™

95. The energy of a photon is cqual to the kinetic energy of a protan. If 3 , is the
de Broglic wavelength of a proton, A, the wavelength associated with the photon, and if the
energy of the photon is E, then (%/%,) is proportional to

s Tog) A8 28 erd T A8xdEE JSrsin. el T, A4
ﬁﬁuﬁgﬁga Ay ey [543 ﬁduﬁgﬁsn A, SoDclw, Ferde Weldy 48 E
wond (A/h,) wsdSod® 0TS

(1) E* (2) EW
(3) E* (4) E
Rough Work
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96. The radius of the first orbit of hydrogen is r,,, and the energy in the ground state is

~13.6 ¢V. Considering a p -particle with a mass 207 m, revolving round a proton as in
Hydrogen atom, the energy and radius of proton and p~ mmbmmmn respectively in the first
orbit are (assume nucleus to be stationary)

and'as @Dody Inodd sgrgTgrgo ny, 0@ grrond® ¥5 -13.6¢V. 38 ud
FEIrHS O of (@5 Sogr 207m, |EDgark HB) v pT fwo BOFBBIS e
w808, Indd ¢E gt PerS-p DowrAD 7§, sgdrgo S&bm (foEin
pddum o585 F%ed)

(1) =13.6 x 207 eV, EHF (2) 207 x 13.6 eV, 207 1,
=13.6 r -13.6
=0y, V,207

O S0 Vo207 @ 07

7.

If the radius of a nucleus with mass number 125 is 1.5 Fermi, then radius of a nucleus with
mass number 64 is

145 |8dg0% Dowg Ho Soddo agardo 1.5 0 wond, 64 EigomR mogghie
Sod¢ agdrdo

(1) 048 Fermi (2) 0.96 Fermi (3) 1.92 Fermi (4) 1.2 Fermi

98.

A crystal of intrinsic silicon at room temperature has a carrier concentration of 1.6 * 10'6/m?.
If the donor concentration level is 4.8 x 10*%/m?, then the concentration of holes in the
semiconductor is

A8 a@fid &g ¥ Jgarda DOSE H 8450 1.6x10"%m’ >remgs gdnos.
ord Wy, mEsron 4.8 % 107%m’ vowd, edTirsod® dogro Tl mEs

(1) 53 = 10"%/m? @ 4x10Wm  (3) 4%10%m® (@) 53 x 10"

Itough Work
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99, The output characteristics of an n-p-n transislor represent, [1. = Collector current,

Ve = potential difference between collector and emitter, 1, = Base current, V,, = voliage

given 10 base; Ve = the potential difference between base and emitter]
(1) Change in [. as I and Vg are changed

_{1} Changes in I, with changes in Vep (I = constant)

(3) Changes in [ with changes in V__

(4) Change in lo as Vi is changed

wf nepn (@R R s TeEy Add efero Srdodd [IL = hddd (Soviro,
Vop = médd-agrdso Sigg dolohd Fao. Iy = ugrd D858 |(pTdro,
Vgp " wedol ad)y §ge V= vordol agrd¥o Sugy 2BYuhS Fdo)

(1) I, So0adn Vo8 3rdye SRR I{:ﬁ"—' Srdayes
(2) Vep &8y Dled dpdo 1. 6° drdojen = %d0)
(3) Vi Srday I3 e I ¢° srdyes

(4) V. &rday ﬁ@ﬁl@m l:__r_?"' By

5L

100. A T.V transmitting Antenna is 128 m tall. If the receiving Antenna is at the ground level,
the maximum distance between them for satisfactory communication in L.0.5. mode is,
(Radius of the carth = 6.4 » 10°% m)

»¥ TV %SoSerodn @rdo D% (33d wods Jd8; 128 m. e wodo
Fgrrond' aod, dyh Ty D" Todo gy Dod)RESFS (B>Vo
§'%0, » Todod gy doddobd A0 drddw (@rd ogddo =64 x10°m)

128 B4
(1) 64x 410 km @ Jrgkm (B) 128xi0km (4 ﬁkm

Rough Work
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A wheel which is initially at rest is subjected to a constant angular acccleration about its
axis. It rotates through an angle of 15° in time t secs. The increase in angle through which

it rotates in the next 2t secs 15

Dijo HOS* Sy o¥ IEI0 O eFIN ddom RIS Sdals Sgdmdnin
Berddsn Wohwds. vd t BEHed 15° Feo ogo [@hedo wWhio.
E85:000 2 wimed' ob @iedn IbIdHpds DOAS e oo

(1 9 (2) 120° (3 30° (4) 45°

101.

A thin wire of length [ having linear density p is bent into a circular loop with C
a5 its centre, as shown in figure. The moment of inertia of the loop about the line
A 15

SEBne® SrBIe, PEdy | S0cn TP FoEd pHo uf DI 85
C Boddum do Syddom sZodwds0. AB Tn Joad od uddg [THEN

C
)
3 3
Spt pé
R — 2 ———
3 3
pf 3pk
o — ,4 —
[3‘] HTI!I [ .] H“_:_
e e —————— —_— — .#
Rough Work
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103. The ratio between kinetic and potential energies of a body executing simple

1
harmonic motion, when it is at a distance of N of its amplitude from the mean position
15
]
PIerR8 Io $08 Fobd VOMBS = Hod Erdost adybpds, HE¥

N
odf dodo TH af shghH [k A8, 78 dfe Jasa

, 1
(1) N+ ) @ 2
(3) n? 4) N? -]

= e m—

104, A satellite is revolving very close to a planet of dl.‘.ﬂ.ﬁll:}" p. The period of revolution of

satellite s

p Fodd do =¥ Hirdn Der T SIS ¥ abdirsn Wlieo d&oa.
wouSS o r.:ti::l_ﬁi:ﬂ;'i:m gy widdd rodw

n e L
(1) G .{ ) 20G
T o [2G
® oG @ {7
Rough Work T .
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105. Two wires of the same material and length but diameters in the ratio 1 : 2 are stretched by
the same force. The elastic potential energy per unit volume for the two wires when stretched
by the same force will be in the ratio

2?3 dorgdnd® dohod 0w =¥ FdH 90, s o8 aghdec 1:12
Va38¢° do Tod SAw o weod IAbuhudIl. 23 vodnd Fd8hidypd
s Dods 88ed L‘E':n:'.t.:r'm Pon D8draui He TEE Q"EE %EEH’{J_H :Jﬁ;jl:.!_

(1) 16 : 1 2 1:1 (3) 2:1 @ 4:1

106. When a big drop of water is formed from n small drops of water, the energy loss is 3E,
where E is the energy of the bigger drop. If R is the radius of the bigger drop and r is the
radius of the smaller drop, then number of smaller drops (n) is

n D5y D8 Dodopen 0% o¥ DY Do Y HASDpd 15 IpIw IE w68
E g 98 Do 45, g I8 Do&hH wnEy Fgdadn R, D3) 28 Doy
Fgrdsn r vond, edyds O3 N8 Dodxhe Bopg (n)

, R y R o X g
m 5 @ - ) = =

107, A stcam at 100°C is passed into | kg of water contained in a calorimeter of water equivalent
0.2 kg at 9°C, till the temperature of the calorimeler and water in it is increased to 90°C.
The mass of steam condensed in kg is nearly (sp. heat of water = 1 cal/g-°C, Latent heat
of vaporisation = 540 cal/g) |

100°C &&9HS Ko D& 8 0.2 &, wo SHeorgodn, 9°C affdd de TS
DHuESt ady | yr E3g008 Ao NO8'08, BTS00l oD DS afidd
90°CE) DOT 36%H J0dws8AH. BIYSS0 TVodS V8 «dd [l |Sdgod
g rost ooipr D8 DAXL S0 = 1 BSO/E-°C A8 grlaywss
hodndn = 540 3t/ M

(1) 0.81 (2) 0,18 (3) 027 @) 0.54

e ——— e —————

Rough Work
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108. A very small hole in an electric furnace is used for heating metals. The hole nearly acts as
a black body. The area of the hole is 200 mm’. To keep a metal at 727°C, heat energy
Howing through this hole per sec, in joules is (& = 5.67 x 10°® Wm'zk"]

ws Ddugh FOMS" ¢ DI) dolgry ¢'Fed T8 Tahtrdd sded. o
doddn oo £ia Smym f:rﬂﬂﬁ:ﬁah. o Jo|@H Brogihn 200 mmd =¥
S TAT°C e NS 58 4oSErds u Sogsn Koo nf HEsS (D30T
e3¢ FGyet (o0 = 5.67 * 10°¥ Wm k)

(1 22.68 (2) 2268 (3) 1134 (4) 11.34

109. Five moles of Hydrogen initially at STP is compressed adiabatically so that its temperature
becomes 673 K. The increase in internal energy of the gas, in Kilo Joules is

(R = 8.3 Jmole-K; v = 1.4 for diatomic gas)

Sraoed STP B ﬁ;ﬁl CeTah) ﬁJ‘J:I mi_ﬁ‘m.ﬁm .35’;._:.5 LS Ty o) ﬁ:'i"i_m!
673 K oThow 3obdio Johodsa. v sdud voddd 18¢* Ddihde, 8a°
Ty, (R =83 JmoleK; y = 1.4 Srdddrar odbuli)

(1) 80.5 (2) 21.55 (3) 41.50 (4) 65.55

-

118. The volume of one mole of the gas is changed from V to 2 V at constant pressure P IT
¥ is the ratio of specific heats of the gas, change in internal energy of the gas is

wE Srd Tdud W b H0Srwmo, P 6 bddo 34, V o0 2VE

Srduddo. adol Tod) DEYDSve ;riz:JE Y wond, ¥ ARG voddd
158 srday

PV R L4
M 75 @ ;3 (3) PV @ 77
Rough Work ]
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I11. A bus moving on a level road with a velocity V can be stopped at a distance of x, by the
application of a retarding force F. The load on the bus is increased by 25% by boarding the
passengers. Now, if the bus is moving with the same speed and if the same retarding force
is applied, the distance travelled by the bus before it stops is,

pidoom 4od w¥ 8¢ ¥ V THiws' S0%5) vyl 0048 nesn Fi
BTPAOD X Gr8od’ wdddd. (Rardhod I8 oheses oy PrEsn
25% DONS0. adpdd o) ¢d IS8 Hhedr Sy vl $088 verd)
BTrAS, » o) whodh Swvod |dardod drdsw

(1) 1.25x @) x

(3} Sx (4) 2.5x

e — .

112. A cannon shell fired breaks into two equal parts at its highest point. One part retraces the
path to the cannon with kinetic energy E, and kinetic energy of the second part is E,.

Relation between E| and E, is
wojuddh wf Hdo Mok omd KoL I Do w8 Tods JIrY P AIveem

DadF'onisd. E, AB=488 & priddn DHdon o8 Srdos® Doond Jose.
Gods wrddw Adwdl E,. E| Subde Eeo dudy Sonodlo

(1) E, = 15E, (2) E,=E,
(3) E, = 4Lk, (4) E, =9E,
Rough Work
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113. The force required to move a body up a rough inclined planc is double the force required
to prevent the body from sliding down the plane. The coefficient of friction when the angle

of inclination of the planc is 60° is

wf A8 oo Sode Ty Fede 60°. o3 of SRHgHd Jol%h wikow
dodarnd sHohd vode ¥oU. 08 afHoh sIiobhd vodn TPo wond

o gw dodoD doe hoefdo
_— ad

- |
M 3 @. %

Bl | e

]
(3) A (4)

114. A mass M kg 15 suspended by a weightless string. The honizontal force required to hold the
mass at 60° with the vertical 1s

wf 8 Srd S Mkg |Sdg0® do af SHd Todbrdh, edpd
:}dél.-':lr_u;ﬁl}ﬁi 60° Fmod® S8 Doborld siobhd 8z Sidrodd oo

(1) Mg (2) MgV3
M
(3) Mg(:3+1) (4) "];E
Rough Work
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115. A body is projected at an angle © so that its range is maximum. If T is the time of flight

then the value of maximum range is (acceleration due to gravity = g)

of SHHB 0 Ewod’ AR Tgh Toddew PEHdw Ydbadod. wd mdS’
sud Budo sodn T vond oR KL gl Jwd (Modg 30ndn =@

2
g“T gl
(1) Y (2) 2
2 2.2
ET g°T
‘{3] KR (4) o

116. The path of a projectile is given by the equation y = ax — bx?, where a and b are constants
and x and y are respectively horizontal and vertical distances of projectile from the point
of projection. The maximum height attained by the projectile and the angle of projection are

respectively

x Ho0cn yoo (DEDY o Jwed Ihmam BE 50 Tody 8= Dirodd
83¢6° &rd3n, AIey 64S drdiu wowd 28 (HEDS0 Bl Do
y = ax — bx? wd Hdo¥dwmdw oreor asgednd. modd® a, b e T«gﬂ‘nﬂﬁnm,
HEossn F0% A0n & Shodn PELE Fedoo Sdbm

2 2
] b -
(1) S-ran (@) EE} 5o tan ()
2 2
(3) “h-um l(2b) () %-uﬂ."(a}
Ilnugh Work N
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117, Velocity (v) versus displacement (x) plot of a body moving along a straight line is as shown
in the graph. The corresponding plot of acceleration (a) as a function of displacement (x) is

Goav Brdod® SOMIY af SHH Ty Fdo (v) I Wowe (x) Sgg ADS

S50, Do Jrnd IGDe acd. v IMP Sgoeo (1) @I FIPoTe (X)
Gdedhom ADS &Zod Lrdod bao

i
v
Velocity :
0 100 200 x
- Displacement g
(1) ,r , (2) ;
: : Acceleration !
Acccleration : : :
- a
] I ] .
0 Ilnﬂ lzuu : g e i
D
- Displacement * - l
a [
i & M
Acceleration : 200
: I'W w L]
(3) 0 o Displacement (%) :
Acceleration !
i
0 100 00
W Displacement
Rough Work
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118. A person walks along a straight road from his house to a market 2.5 kms away with a speed
of 5 km/hr and instantly turns back and reaches his house with a speed of 7.5 kms/hr. The

average speed of the person during the time interval 0 to 50 minutes is (in m/sec)

a, & .‘&g_ﬁ_ i:&lﬂ E‘Eh Sod A5 mod? SoD 2.5 8.0 S&rod ﬁ.‘ﬁl ﬁ?ﬁ}ﬁﬁ:
g R de BroS 580D Jobd 3S80A 2088 7.5 L.u/do Hiod& dod..
0 300 50 Ddndro sodgdHst vdd ddw Fdo (hilmedh

2 5
4 . —

5 1
@) = @ 5

-_— — —T - —

119, If C the velocity of light, h Planck’s constant and G Gravitational constant are taken as

fundamental quantities, then the dimensicnal formula of mass is

508 FdSw C. Fof Poofdn h, Hodn hbegifn Poosdn Gom
rEd orboonr 8o, ebypds |SS50r¥E R Fon T

“} h-lﬂG—H.ECI] [2;. hlﬂclﬂﬁ'lﬂ
[3-;' h—]ﬂc[fiﬂ—lfl {4] h-lﬂc—li’lﬁ fp.
e e —
Rough Work
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120. Match the following (Take the relative strength of the strongest fundamental forces in
nature as one)

A B
Fundamental forces in nature Relative strength
(a) Strong nuclear force (&) 10
(b) Weak nuclear force (f) 1
(¢} Clectromagnetic force (g) 10w
(d) Gravitational force (h) 109

@ 10

Fol oD 2addJod (9538 (>ElE aoodt wdpod wHEMS vodn
Thogy rRE DEidn LS8m SmEod)

A B
BERE'Y  ZrEd¥ worw LY Sdgdo
(2} (Puo Sotd o (¢) 107
(b) dodye Zo|d¥ veosn (n 1
(€) ~dsgdciodrod wodw (g) 10"

(d) Soheorzidn wods (hy 10"
(i) 1o~

The correct match is :

a8 HOTHE oy

(1) (@D, (b)-(i), (c)(e), (d)-(h)
(2) (a)-(f), (b)-(h), (c)-(e), (d)-(h)
(3) (a)-(f), (b)-(h), (e)-(e), (d)-(i)
@) @-(D. ©)E), ©h), (@40

Rough Work
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CHEMISTRY

121. What is 7 in the following reaction sequence ?
Bod Sorg ESeost Z 287

(i) NaNO, + HCI273 K
C,H,NH, > Z
(i) H,PO, + H,0

(iii) CO, HCI; anhydrous hlﬂljfﬂu{,ll

v dy

(1) CH,COH (@) CHOH ()

C H,CHO

(4) C.H,

- — s e

@
122, H,CMghr + €O, Dyeter ,y HO 7

Identify 7 from the following :
(1) Ethyl acetate (2)
(3) Propanoic acid (4)

3]
H,CMgBr + €O, 28 88,y 7T 7

Bodad Hood ZH HfoRpiw i
(1) a@s AHES (2)
(3) @oSFfonf udyo (4)

Eugh \-Fnr'lc N

E 2014 D 45 Q

Acetic acid

Methyl acetate
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123. X Y, Benzoquinone
ﬁﬁhﬂﬂﬁﬁlfﬂ
Identify X and Y in the above reaction -
» 3556‘ X o0din Yeod ddodyde @
X Y

OH
JOREE
H

Hﬂl{?rlﬂ?;"HISD A

(3) L‘ D Na,Cr,0./H,S0,

Iy
(1) EJ Zn

Rough Work
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. HI
124, En[lj--—U—LHECH?_ g Y+ 24

Identify ¥ and Z in the above reaction :

2 $dget Y 00w Zod HfoRdw ¢

Y Z

(1) CH,OH H,CCH,
(2) CH{ C,H,CHO
(3) C.Hl H,CCH,OH
(4) C,H,OH 11,CCH, 1

125. Which one of the following is more readily hydrolysed by S mechanism 7
Bod ardS* 28 5 Sorg IgrR0 orgot wh fwofom o Jiae SodhHdod?
(1) (C4Hg),C(CH,)Br
(2) C.H,CH,Br
(3) C H CH(CH,)Br

(4) {CﬁHS]:l‘JHEr

e N — —____.._.,__-.—-—-—-—"_'—_-—_

Roupgh Work
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126. What Hr.L' the substances which mimic the natural chemical messengers 7
(1) Antibiotics {2} Antagonists
(3) Aponiste (4) Receptors
RIE Iahd TS Frsoh eRiine I dorgror D7
(1} ddrodincirdbor (2) wodd D&

(3) wodd HETgligves (4) oo

127, Lactose is a disaccharide of

E 1) a-D-Glucose and a-D-Fructosc (2) P-D-Glucose and fi-D-Galactose

(3) w-D-Glucose and p-D-Ribose (4) a-D-Glucose and p-D-Galactose
o5 Ty, BTEBL.

(1) c-D-ffre'f So00sn a-D-(H5'E (2) B-D-ArE'F Sobosn P-Dmof's
(3) o-D-Ar5°E S:0cse B-D-Bs*E (4) a-D-gr8'E Hiddin f-Durof'E

125, Identify the copolymer from the following :
(Fobard Sio08 0585 MmYoPpdn :

(1) -[—CH1~CH=CH—CH=—IIZH—¢H1—]—‘1 (2) [ CF, CF,-}
| CgHg
(3) -[—{‘.Iil—tlf!':EI-l—CHln}n (4) -[—CH]—I'T"H—];_
I ]
Rough Weork
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129. Maich the following :

List-I
(A) sp’
(13) dsp’
(C) sp'd?
(L) d'sp’

B0l o830 ek D tovhdn

adoe |
(A) sp’
(B) dsp?
(C) sp'd?
(D) dsp’

The correct answer 15 :

abd ROoTHI 2drgrioe

(A) (B} (C) ()

M am am  avy

LN

List-11
(1) [Co(NH,)J*
(I} [Ni{Co),]
(1) [PuNH,),CL)
(IV) [CoF,]*
(V) [Fe(Co),}

o 1l
(1) [Co(NH,),J*
(I} [Ni(Co),]
(1) [PY(NH,),CL]
(IV) [CoF, )
(V) [Fe{Co),]

@ vy an avy (I
(3) (@ avy (1
(@ () @y @ V)

e e ——————————

Rough Work
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130. Which one of the following ions has same number of unpaired electrons as those present
in V** ion 7
ol O 20 odrSSD wobd dosabe Bdopg, V¥ sairS5s'D wnone
;.Iuﬁ‘jﬁﬂ ;‘mmgﬂa RarNe?
(1) Fe'* (2) Ni**

(3 Ma® ! (4 crt

e

131. The structure of XeOF, is
(1} Trigonal bipyramidal
(2) Square planar
(3) Square pyramidal
(4) Pyramidal
XeOF, Ao edn
(1) 185 BLEas
(2) "&de S&dHe
(3) dSodin Dddudd

(4) LEDdE

*I_ ey
Rouwgh Work
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132. The charring of sugar takes place when treated with concentrated H,80,. What is the type
of reaction involved in it ?

(1} Dechydration reaction

(2) Hydrolysis reaction

(3} Addition reaction

(4) Disproportionation reaction

S 8% mg H,S0, & S8g 203N Srd8FFHd. ackhdt ald aX) S8
D07

(1) :Jgnbﬁﬁm ﬁﬁa
(2) =o Ddhaw Sdg
(3) Hofwmd Wdg
(4) wdHdodd Sdg

133. What is the role of limestone during the extraction of iron from haematite ore ?
(1) leaching agent |
(2) oxidizing agent
« (3) reducing agent
(4) flux
B odl Hod advdn Dhydeod® Dl Hoown drd JDud?
(1) dg¥s 080
(2) o s6d
(3) S5d80c
(4) | S50

Rough Work

E 2014D 51 Q



M\

134. In an atom the order of incrcasing cnergy of clectrons with quantum numbers (i) n = 4,
l=1(iyn=41=0@GDn=3%1=2and(ivin=13,1=1is

28 B85 St (n=4,7/=1(i)n=4,/=0(iii)n=3,/=2 308 (iVin=3,1=1
Fgobo Rowgw o Jogtive I3 2O Sn S0

(1) (i) < (i) < (iv) < (ii) (2) (i) = (iv) < (1) < (ui)

(3) (i) < (i) < (i) < (iv) (4) (iv) = (ii) = (iii) = (i)

135. The number of angular and radial nodes of 4d orbital respectively are
4d wby&S, E'doh S003n dadhd 8o Domges IHDHmM
(1) 3,1 () 1,2 (3) 3,0 4) 2,1

136. The oxidation state and covalency of Al in '[.ﬂn.l'.'III,'[11'!]':]@_]1+ are rcspectively
[AICI(H,0),]**¢" Al Ting) wiy¥dnHhd S0y HSHTraddbdo Hdbdm
(1) +6, 6 {2_} +3, 6 (3) +2. 6 (4) +3,3

137, The increasing order of the atomic radius of Si, S, Na, Mg, Al is
Si. §, Na, Mg, Al o Bd&rm irg.ﬁ'fa 20T EEEE wa 7

. (1) §<8i<Al < Mg < Na (2) Na<Al<Mg=<8<35i
(3) Na<Mg<Si<Al<S§ (4) Na<Mg<Al<8i<85
Roupgh Work T
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138. The number of electrons in the valence shell of the central atom of a molecule 15 8. The
molecule is

¥ woeddtn do|8f HUSrmY Joly 600" § Jogryhimaryon. & sl
(1) BCI, (2) BeH, (3) scl, (4) SF,

139. Which one of the following has longest covalent bond distance 7
Bod & WIS wd bgﬂié LS Trendh wod Bggo soded?
(1) C—=C (2) C—H (3) C—N 4y C—-0

140, The ratio of rates of diffusion of gases X and Yis 1 : 5 and that of Y and Z is 1 : 6. The
ratio of rates of diffusion of Z and X is

X %803 Y Srosndpe gdd To 228 1:5, Y S0ckn Z ardeipo aghd
B DG83 1:6. wond ZHddn X Fdope Igdd Te 22)@
(1) 1:30 (2) 1:6 (3) 30:1 4) 6:1

141. The molecular interactions responsible for hydrogen bonding in HF

(1} ion-induced dipole (2) dipole-dipole

(3) dipole-induced dipole (4) ion-dipole

HFSD v @'el wogror 28 dbdh sdndeh v vife vore

(1) wcdrs - (204 Sgghdo (2) oghdbo - bgghdo

(3) bggedo - (R0d bgedo (4) woird - bgddo
Rough Work
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142, F.'.Mn{}' reacts with Kl in basic medium to form I1 and I'lrhﬂr When 250 mL of 0.1 M K]

solution is mixed with 250 mL of 0.02 M KMnO, in basic medium, what is the number of

moles of |? formed ?

KMnO,, KI&" grocirigos® wdg 20D I, MuO,0% 28)8m08. gédrisod’
250 mL & 0.1 M KI (@52 250 mL o 0.02 M KMnO, o8 ¥0DSHdk
-.5155:5" :}ﬁaﬂéﬁ [, 3rdo 'i:uuq:E aadh ?

(1) 0.015 (2) 0.0075
(3) 0.005 (4) 0.01

143. The oxide of a metal contains 40% of oxygen. The valency of metal is 2. What is the atomic
weight of the metal ?

af &' uE 8" W% eyl fod. S E‘E-‘-'};J 2. wond &*'H ddiroe
erddsod? -

(1) 24 -(2) 12
(3) 40 (1) 36

144. The temperature in K at which AG = 0, for a given reaction with AH = <20.5 kJ mol™' and
AS = =500 JK™! mol™! is

»§ SGgE AH = -20.5 kJ mol™! Babasw A5 = -50.0 JK™ mol™! wond AG =0 wi
g i Ko

(1) —410 L(2) 410
(3) 2.44 (4) -2.44
Rough Work
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145.In a reaction A + B == C + D, 40% of B has reacted at equilibrium, when 1 mol of A
was heated with | mol of B in a 10 litre closed vessel. The value of Ec %

28 S8z A+B==C+Dd" 10dag 303 3&¢* I molA%, I molB &
d8 Jamr ddeoe R 5§ 40% B SEgTosSa. K, Deod

(1) 0.44 (2) 0.18
(3) 0.22 | (4) 0.36

146. If the ionic product of Ni(OH), is 1.9 x 107", the molar solubility of Ni(OH), in 1.0 M
NaOH is

Ni(OH), ©d5rd§ ogo 1.9 107" wond 1.0 M NaOH (@Smod® Ni(OH), rerb

La'a'n:'idi:bﬁ
(M 1.9=107¥ M (2) 1.9 %1007 M
(3) 1.9x10% M (4) 1.9 10" M

147, Temporary hardness .of water is removed in Clark’s process by adding .

(1) Caustic Soda (2) Calgon
(3) Borax (4) Lime
50y, "n‘::‘a‘iﬂﬁ‘ Hes e D8 sB5edNs Folodedi fomipio
(1) s=2E For (2) som
(3) &t oEy (4) Hodyo
Rough Work T o )
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148. KO, exhibits paramagnetic behaviour. This is due to the paramagnetic naturc of

KO, »o woh) 00 ‘-'is'-“l;'l (280 nod. AR08 s8m0, ---------- Sor sabdrgod
LT

(1Y KO~ 2) K'

(3) O, (4) O

149, Which one of the following correctly represents the variation of electronegativity (EN) with
atomic number (Z) of group 13 elements ?

|y 13 dareso DYBIe Dowg (Z)6° ﬁamﬂﬂi&amdgﬂﬁ (EN}) ﬁrﬁa;}.‘:&; 309
505030 I07?

B
(1) N
Ga
EN In
T T
—+ 2
(3) B (4)
Al
EN Ga T!
T
In
—+ £ —+ L
e —— S — R — — — e — L — S —————
Rough Work
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150, Which one of the following elements reacts with steam ?
208 Swrostod® D4 =208 ddp Todbd WY
(1) € (2) Ge
(3) Si (4) Sn

151. What are X and Y in the following reaction 7
CF,Cly —— X +Y
Sod ﬁ'ﬁgﬁ" X H5:8c5n Yoo 207

CFCly s X + Y

(1) CECLCI (2) C,F, ClL (3) CFCL,F

(4) CCl, F,

152. What arc the shapes of ethyne and methane ?
| (1} squarc planar and lincar
(2) tetrahedral and trigonal planar
{E’I} lincar and tetrahedral
. (4) trigonal planar and lincar
SHBD Sodce DBS Ty eiydien JI7
(1) S d vddvo Sobosn Thaho

(2) wesdoybabo B8dn B5'e Bdedoo
(3) Bhasro B:0d8n Sdathybubo
(4) 850 Sddrdeoo S0dn Thubo

#

Rough Work
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153, What is 7 in the following reaction 7

MaDH/ Cal

2

CH,~CH,-CO N#® N
(1} propane (2) n-butane
(3) ethanec ['1} ethyne
Bod $dgd” L 8 7

CH ~CH,-CON® 2120 Z
(1) | @as (2) n-wrgB3
(3) &T& (4) 6BS

. 154. Which one of the following gives sooty flame on combustion ¥

Bod st DO Srd Sdgst HBE Erds erged anged?

(1) CH, (2) CH,

(3 C,H, (4) CH,
T — _______.__,______._—.—_—-—
Rough Work
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155. Which one of the following elements on doping with germanium, make it a p-type semiconductor ?
208 2 Surofed &bofi U5, 2T ddhe p-Sio v itodod?
(1) Di ' (Z) Sb

(3) As (4) Ga

156, The molar mass of a solute X in g mol™', if its 1% solution is isotonic with a 5% solution

of canc sugar (molar mass = 342 g mol h, is

5% 3848 (Frerb (BHgord = 342 g mol™) (dednd oG5 wond 1%
T Hnsnd'y |ewdse X e, 3roeld |83g0d g mollest

(1) 68.4 (2) 34.2

(3) 136.2 A4 171.2

157, Vapour pressure in mm Hg of 0.1 mole of urea in 180 g of water at 25°C is
{The vapour pressure of water at 25°C is 24 mm Hg)

0.1 IS ohroosrde 180 g HAS 25°C 3¢ ¥oNoSm DEYAS (@idm arhybdbo
D Hgds®

(25°C &g he i) 850 24 mm Hg)

(1) 2.376 (2) 20.76
(3) 23.76 {4‘} 24.76
Rough Work
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158. At 298 K the molar conductivitics at infinite dilution [ﬁ':’“} of NH,Cl, KOH and KCl are
152.8, 272.6 and 149.8 8 cm?® mol™ respectively. The a"u?“ of NH,OH in § em? mol™! and

% dissociation of 0.01 M NH,OH with A =251 8 cm’ mol™ at the same temperature

arc

298 K 5¢ NH,Cl, KOH 3200820 KClo w308 283 3rerl avirdd (A oo 00
152.8, 272.6 $20d%x 149.8 S cm® mol™'. NH,OH Tx%) A} S em’ mol 'o¢® S:0adw
A, =251 8cm’ mol™ do 0.01 MNH,0H ¥y % IWRrHdn o8 aFyis 34

(1) 275.6, 0.91 (2) 275.6, 9.1

(3} 269.6, 9.6 (4) 30, 84

159, In a first order reaction the concentration of the reactant decreases from 0.6 M to 0.3 M in

15 minutes. The time taken for the concentration to change from 0.1 M 1o 0,025 M in
minutes is

Lf (B85 |FSrof S0t Boir 2i¢mgs 0.6M B0l 0.3M D 15 Ddndhined”
Sako. oR mES 0.1 M 508 0.025 M SA@E de seo dSnadned
(1) 1.2 - (2) 12

(3) 30 (4) 3

Rough Work
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160, Assertion (A) : van der Waals® forces are responsible for chemisorption.
Reason (R) . High temperature is favourable for chemisorption.
The correct answer 15
(1} (A) i5 not correct but (K) 15 correct
(2) (A) and (R) are correct and (R) is the correct explanation of (A)

(3) (A) and (R) are correct but (R) is not the correct explanation of (A)
‘{4} (A) is correct but (R) i5 not correct

D8dda (A) @ dadrchd T aedl Todlisd voe im0,
sgmo (R) : dardbd edffherdl epd sJ0d shrode,
28 HOTHS HdrgrSo

(1) (A)2o0TR36 58 0 (R)DOTHAHL

(2) (A) 330082 (R) w0 20T0AD, (A)S: (R) DOTHS 258w

(3) (A) $oB05» (R) € 2OTHID, 522 (A) (R) H0THS dddm sweh
(4) (A)DOTHIB 50 (R)BOTIL &6

Rough Work
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