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Time : 3 Hours < aTe : ¥ tes Marks : 160
Instructions b
(1) Each question carries one mark.
58 BH% uf Srdy, Sodk.
(i) Choose the correct or most appropriate answer from the given options to the following
questions and darken, with blue/black ball point pen the corresponding digit 1,2, 3 or 4

in the circle pertaining to the question number concerned in the OMR Answer Sheet,
separately supplied to you. '

B3 afyd B8 BHH adwds TOS' BOGLS ISrFTEI0H INF TV Frdod
©os 1, 2, 3 85 4 3o afd OMR d5res Higsns® B#H5 Somofodd Sopgle
DBES wp/arf wrd ool by SIAEPACD VodSB.

MATHEMATICS

tan160° —tan110° _
1+ (tan160°Xtan110°)

1. Iftan20° = A4, then

 an20° = 1 woxwd 20160 :tanlll] i
. 1+ (tan1607)tan110")

1+42 1+42 7 - ] — A2 122
3y s 4
24 ) P ) 2 @ D

(1)

2. Consider the circle x* + y* - 6x + 4y = 12. The equation of a tangent to this circle that is
parallel to the line dx + 3y + 5=01s

X+ y? - 6x + 4y = 12 Sy Bodomo. 4x + 3y + 5 = 0 BpSSroddon @odbin
& 5ERE fo ol HYte SuEsmo | .
Lo (1) 4x+3y+10=0 (2) 4x+3y—-9=0

(3) 4x+3y+9=0 (4) d4x+3y-31=0

Rough Work
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3. The mean deviation from the mean 10 of the data 6, 7, 10, 12, 13, &, 12, 16 is
6,7, 10, 12, 13, @, 12, 16 Sazodo &g, e Sodgio 10 Sod Sodgs ddoso
(1) 3.5 (2) 3.25 (3) 3 (4) 3.75

4. Match the following. (|Bo8a09 28S6H3)

List I ListII
e | : ahe 1l

1
L[ bl | d 5

i 4+ 3sinx o
IL -[n:n2 [Hlﬂg[m}]{ﬁ : ®) .t:-2 f(x)dx

m [ S 9 [ @+ D)

N[ S | d 0

e) f;fga-x}dr

I I m vV
(H d a e c 5
(2) d a C b :
(3) d c a e
4) a d b. c
m Work T . e
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5. Iffisdifferentiable, f(x-+y) =f (x) /() for all x, y € R, £(3) =3, (0) = 11, then f'(3) =
fe580dansn, ©3) X,y € R 08 f(x+7) =f() f), f(3) =3, £1(0) = 11 @ £(3)=
‘3 o 11
W yH | P57
3) 8 . @ 33
. ® xdx
6. =
'[u 4cos® x+9sin’ x
: 2 2
T : T
] i H .
(1) T (2) :
2 2
T T
3y — Ay B
(3) 6 (4) 3
7. The probability distribution of a ﬁnﬂum variable X'is given beiuw.l.lf.
X=k 0o | 1 |2 | 3] 4
PX=k | 01|04 [03 |02 o.
The variance of Xis _
2 uﬁrd;v.‘.‘ﬂﬁ' Sord X @ng), ;'mar:ﬁ;g' Jegrado Bod ad::’:qsa:&éﬂ
X=k 0 i 2 .| 3 4
PX=k | 01 | 04 | 03 | 02 | o
X308, 958 |
(1) 1.6 (2) 0.24 (3) 0.84 (4) 0.75
Rough Work — T .
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1 0 1

8. If4={0 2 0 ,A=B+C,B=3Tandc=_cf,fhenr:=
B R !
1 0 1 :
A=[0 2 0| 508050 A=B+C, B=BT,C=-C"wond C=
1 -1 4
0 05 0 0 0 0
) 05 0 0 @) 0 0 05
v L 0 0 0 0 05 0
0 =05°-05 [0 05 0
-05 0 0 L 0 05 0
5 _ . e, T, SR,
9. Ifa ma_unltvectnr}ﬂlﬂn_‘axfl +|m-cj| +|m-:k =
— - N2 = A = a2
g ot $0¢ wond ‘aﬁl +Im¢jl +‘m~:.-'c =
1 2 @ 4 3) 1 @0
10. Abag contains 5 red balls, 3 black balls and 4 white balls. Three balls are drawn at random.
The probability that they are not of same colour is ' |
ad DodS' 5 YN wodoen, 3 ﬁg:ﬂ wodowy, 4 8o uaé&mﬁé&p.. SO 2080
dird;ﬂ!:}ﬁan" Ho585D. 2l 2 dohied slog Sodanl B’:ﬂz,riaﬁ'
37 31 21 4]
G 7 @ & 3 5 @ o
Rough Work
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11. The radical centre of the circles x2 + 32 — 4x — 6y + 5 =u,x3+y'f—:r:x-4j=— 1=0,
x2+ 32— 6x — 2y =0 lies on the line
R4y dx—by+5=0,32+)2 - 24y~ 1 =0, 22+ )2~ x - 2y =0 S0 Sareodo
B0l S6¢0p ] '
(1) x+y-5=0 (2) x-4y+7=0
(3) 4x—-6y+5=0 (4) 18x—12y+1=0
12. If cosecO-cotB=2017, then quadrant in which 0 lies is
cosec-cotd=2017 wond 0 4ol >80 |
Mm 1. 2 v
(3) I | - @4) I
13. If [e** f'(x)dx=g(x), then [(™* f(x)+€> f'(x))dx =
]'szf- (x)dx=g(x) wond :(EE'F fx)+e¥ f '{I))'i‘-' =
1 ' 1
M) S/@-gW]+C @ =/ +g()+C
| 1
O) FEf@Irg@I+C @ Ler@+gmi-c
Rough Work i E
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14, IfA=(5,3), B=(3,-2)and a point P is such that the area of the triangle PAB is 9, then the
' locus of P represents

(1) acircle (2) apair of coincident lines
(3) apair of parallel lines ~ (4) dpairof perpendicular lines

A=(5,3), B= (3, -2) wond @ehzsn PAB Brogin 9 edhgbiom aod ué DoP
P @), ok Ho Ardodd

(1) =8 SEo (2) BPDoT b JHdgr oo

(3) wE SSrodd HEedpr oo (4) ef wow HE¢3er oSoK)o

15. Astraight line makes an intercept on the Y-axis twice as long as that on X-axisand is ata
unit distance from the origin. Then the line is represented by the equations

uf $6¢0p Y-vgoD Th wodd podo X-efop Fh w08 poadl Doy Hodokn
Sore Dot 508 w¥ chrdlS Srded” Gobd. wond ¥ HEFEHH Ardowh HavEdeTen

(1) 2x+3y=+45 @) x+y=i2

(3) x-y=42 . | @) 2x+y=15

H

16. Let S and S' be the foci of an ellipse and B be one end of its minor axis. If SBS" is an
 isosceles right angled triangle then the eccentricity of the ellipse is

2l Egﬁ Syfo BwE), Bodo Frghen S, § ol Sobain T TrargEsn @wE), wE F5 Bed
wfForro. SBS' wf H%8gerdv wons'n Beoudod S Sydsn D), GF o s

1 1 A3 1
Ol & 3 o 2 @ 3
Euugh Work - BES
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17. Forthe parabola y?+ 6y— 2x=-5
I) the vertexis (-2, -3)
II) the directrixisy+3=0
Which of the following is correct?

(1) BothIand II are correct -~ (2) listrue,Ilis false
(3) .BothIand Il are false : (4) I1is false, Il is true
¥+ 6y — 2x = -5 HorSeocsr28

) %o (-2,-3)

I) ~chadp y +3=0
Bod TAS* A8 HO@oBE?
(1) TS08asn ITeo Bodr SOESD (2) Isdgsw, T esdgsn

(3) I590csw Il en Bodr edergen (4) Tedegsn, I seg50
2
C A T T i ST

P 4+D)(x=-2) x-2 x24]

2
*+3 A  Bx+C woxd A+B+C=

(x1+1}[x—2]_x—2+ X +1

(M -1 @ %
(3) 35 - - (4) 0
Rough Work ) il
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19. If the conjugate of (x+iy) (1-2i) is (1+i), then
(etiy) (1-2i) B, dockorio (1+i) wond
1) x+iy=l-i 2) x+i e
(1) xtiy=l-i [ -2
{3 x-_I :k-j-. | 4 x=1 -—1__!.
) ¥ 1+ 2i ) y 1+i
20. [x*e*dx=
> 4 2 - e* 4 3
(1) T{lt — 4 +6x2-6x+3)+C (2 ?{2:-: ~4x +6x* —6x+3)+C
A 2 | e 4 2
@) —(@x +4x° +6x2 +6x+3)+C  (4) - —(2x +4x° +6x* +6x+3)+C
21. The sides of a triangle are in the ratio 1 -J3: 2. Then the angles are in the ratio
o8 (Bgbadn AN, ﬁ:wm 1143_‘ 12 AABS" Gamow. 'uﬁjﬁ: Eore dnd
(1) 1:2:3 2) 1:2:4 (3) 1:4:5§ (4) 1:3:5
22. The sum of the complex roots of the equation (x— 1) + 64 =0 is
(x—1)3 + 64 = 0 SDokCmo g, Hobg Swrere Jndo
(1) 6 (2) 3 (3) 6i 4) 3i
23. The area of the region bounded by the curves x=)? -2 and x=yis
x=j2-2, x=y S50l u58odndd Fod JITogsn
9 o 9 | 9
Ol @) 9 O @ 3
Rough Work - 3 .
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24, If 5=r§+y:f+z§,thcn (Eh:)(;+_})+(5ij(}+E’)+(ERE](E+;] =
amxisyjezk wosd (axi) (i3 +(ax)).(5 +&)+ (axk) (£+7) -
(1) x—y+z (2) x+y+z
(3) x+y-=z (4) —x+y+:z
25. [Ifthe imaginary part of 2_3:11 is —2, then the locus of the point rcprcsentjng;zinthe complex
iz+1
plane is o
(1) acircle (2) aparabola
(3) astraight line : | (4) anellipse
= +11 o), $)S K0 —2 and BobgFoos® 2 K wr00B BothP Y, DokdEe
IZ+ . ' .
(1) o8 Sygo’ Q) uf SovSecsHo
(3) =E Ho€dyp (4) a8 ﬁgﬁﬂo
26. Letf.(-1,1) - R be a differentiable function with f(0) =1 and F(0)=1.
Ifg (x)= (f(2/(x)+2))*, then g '(0) =
[1(-1;1) > R essedoh Baakss, f(0)=-1,1"(0) = 1 wosorre.
g0 =(/2/(9)+2))* eond g'(0)= |
(1) 0 2 -2 3) 4 4) -4
Rough Work B
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27.

If the perpendicular distance between the point (1, 1) to the line 3x + 4y + ¢=0is 7, then

-the possible values of ¢ are

(1, 1) Dot Ho08 3x+4y +c =005 Mo vow drdo 7530708 c 8 ﬂ'dgﬁﬁ Senden

(1) -35,42 (2) 35,28 (3) 42,-28 (4) 28,42
28, “The soluticn of 2=**¥ i
de x-y
dy _x+y
s @Bty FES
dx x—y % 6
s T 5 ]
(1} t:ém'l(l =lﬂg~.,fx2 +J-'2 +C {2) tan~! [l =log dxl - yi +C
III,I ‘I..-'
™ A
(3) Siﬂ_l[i =logyx” +y* +C CY ms_l[i =logyx* - y* +C
X X :
 y* d*y
29, If —=+===l, then —5 =
3 Y.
¥ d*y :
AT e VY S o
e | o L |
( 2y | _ el
| b | : b
(3) 2y . @) 2
Rough Work
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_ 1 2
him 3 yi a
y=>l [_y -1 y —1]

30.
y 3 o L iy 4) 0
( 5 (2) 3 (3) 4 (4)
31. The solution of (y - 3x%) dx + xdy =0 is
(v - 322) dx + xdy = 0 Dok, PGS
e 1 | ]
(1) y[x}=smx+—x~i—+{2‘ | (2) y(x)=cosx——+C
c = i c
@) rw=r+> @ yo=Vr+—=
32. If the coefficients of (27 + 1)* term and (» + 1)® term in the expansion of (1+x)*2 are
equalthen r can be
(1+x)¥ G, d36ws* (2r + 1)5 B0 Sobasn (r + 1)3 e HEFrS8,
r B JendsHOns | .
(1) 12 (2) 14 3 16 . 4) 20
33. Apoint on the plane that passes through the points (1,1, 6), (0, 0, 7) and perpendicular to
- - theplanex—-2y+z=61is . '
{1,—]; 6), (0, 0, 7) Dotohe Koaddr, x—2y+ 2 =68 DE vonomr &od doo e ¥
Dok |
(3) -1, 1,2 - @) (1,1,-2)
Ruug_EWur-k o E ' = .

E2017 ' 13-A
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34, If the slope of the tangent to the curve y = axd+ bx + 4 at (2, 14) is 21, then the values of
aand b are respectively
(2, 14) 38 y = ax®+ bx + 4 S5°08 Ko [EPp Teo 21 wond g, b Dwodes SHJF
(1] E: _3 {2] 31 -2
(3) -3,-2 4) 2,3
35. The probability distribution of a random variable X'is given below.
x 1 2 3 4 5 6
B{X =x) a a a b b 0.3
If mean of X is 4.2, then g and b are respectively equal to
. irdyns Jood X g, dogrdger Jgraio bod oScedid.
X 1 2 3 ~ 4 5 6
P(X=x) | a a a | b | b-|o03
X @¥), woEdaggidn 4.2 esc0d 38050 a, b e
(1) 03,02 (2) 0.1,04
(3) 0.1,02 (4) 0.2,0.1
36. Letf(x) be a quadratic expression such that f(0) + /(1) =0. If f(-2) =0, then
f(x) &3 3¢ ddr%0 f(0)+/()=0 eddigbinm soddomro. f(-2) = 0 sond,
e
g 2
Iy Zl=
(1) f[S] (2) f[ij 0
-3 (3
— |=0 . EA
¢ f ( r J (4) f( 5]—(}
Rough Work
E 2017 14-A
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37.

(D

n o NA
The equation of tangent to the curve [EJ + _j,]:] =2 at the point (g, b) is
a \

(g, b) Docady ¢ [E] +[—§] =2 328 fdo Hyly s&_h:nﬁﬁmu

=R

- @ =+

@) =% (4) ~+%=n

SRR

38.

2 2

If the line x +y + k= 0 is a normal to the hyperbola 3;——’?=1 then k=

12 2

—9—-%=1 L8ITEOSTDE x + ¥ + k=0 vDoowdp wowd k=

J5 13 3 5
VRES ® % @ 5 @

39.

The product of all the real roots of x —Ex+9-E+%=I} is
A

2 8 1
—Bx+9——+—=0 & TRE Srere oo
FeSd- 2t E0 g e TS Srovo ogo

(1) 2 @ 1 G 3 @) 7

Rough Work
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1 5 6 1 0 1 :
40. IfA=|0 1 7{andA'={3 0 3 |, then
0 0 1 4 6 100
1 5 6 1 0 1 ;
A=[0 1 7|.4'=|3 0 3 |ocnd
0 0 1 4 6 100
(1) A2-3Al=0 (2) [.am‘) ua(a+a‘]+:=u
2 '
(3) (.5+.a3.‘] +3(a+a‘)+5=ﬂ (4) A+3A'+1=0
41. Avillage has 10 players. A team of 6 players is to be formed. 5 members are chosen first
out of these 10 players and then the captain is chosen from the remaining players. Then the
total number of ways of choosing such teams is :
w8 rioos® 10 Sood farsdicoand. 6 08 Barsded uf ok DEETI.
Awdh & 30 208 od 5 Dod Rfhgod JNEFY shad DADS dosdhe Sob
TR JdyEant. gerodd Glnos J8EHIA Judo e Dopg
(1) 1260 (2) 210 (3) (10€¢) 5! (4) (10C5)6
42. The equatinh of the straight line passing ﬁrﬂugh the point of intersection of 5x - 6y -1 =10,
3x + 2y + 5=0and perpendicular to the line 3x -5y + 11 =01is
S5x-6y—-1=0,3x+2y+ 5 =00 pods Do Moaddr, 3x — 5y + 11 = 0 dp
©OoWOMT ol D¢y Honéfeno
(1) Sx+3y+18=0 (2) " 5x-3y+18=0
(3) Sx+3y+8=0 (4) Sx+3y-8=0
Rough Work T

~E2017 16-A
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] 43, Aninteger is choosen from {2k/-9 <k <10}. The probability that it is divisible by both

4and6is

{2k[-9<k <10} %08 n€ PEoksn JENEHASE. B 4 98cn 6 B8 raoseds

eHoral dSogrdgd

1 i o1 3
() <= & = Gy 5 4) 55
f—r—-

Moty "

1 441 | A

(1) qlﬂg[x; ]*“f @ —lﬂg[;H]*‘?
I o X

(3) Ilug[x'*+1)+r: (4) -1ﬂ3[x4+2 +C

45, sin~! % + éin" E =
J3+2
23

(3) -x—sin”! [—I——‘*’?f]

(1) sin~!

(2)

)

~ Rough Work

E 2017

17-A
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46.

o and B are the roots of x2+2x+C = 0. If o + B* =4, then the value of Cis -
a, B en 2 +24+C = 0 R0E), Someren. o + ﬂ:"’ =4 wond C nﬁ:ﬁb Dewns
1) -2 2) 3 3) 2 4 4

47,

If the slope of the tangent to the circle § = x2+y2 — 13=0at (2, 3) is m, then the point

=)

(1) anexternal point with respect to the circle S=0
(2) aninternal point with respect to the circle S=0
(3) the centre of the circle S=0

{4) apointon the circle S=0

—

§=x*+y" - 13=05m08 (2, 3) 34 fe HEPw Teo mwend, (ﬂh ] DotoP

m
(1) S=05dgo &g oy Dok
(2) S=03)8o Sy wods Dot

(3) S=03y80 Gwé Fosn

4) S=05)E0n DockoH

48,

Using the letters of the word TRICK, a five letter word with distinct letters is formed such
that Cis in the middle. In how many ways this is possible?

TRICK &3 38060 eforoisdriod, ‘C’ sy J¥os* &odtstn DS skoos® o
sviore drod IHETH. 2b Q) Agrenr FPgSTE087?
(1) & (2) 120 (3) 24 _ (4) 72

ﬁuugh Work
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49, The hﬁgle between the curves x* =8y and xy =8 is
X2 =8y, xy =8 Sgro Sogy Seasw

(1) .t?.n"[_?] | 2) tan”'(-3) |
3) t;;'-l"(—ﬁ] () féﬂ"[%] | I

50. f:(—0,0] [0, ) is defined as f(x)=x" Thadumainandrangeefitsinversﬂis
(1) Duminut‘(f"] [0,0), Rangeof ( /™) =(,0]
(2) Domainof (/') =[0,), Rangeof /7!~ (~0.0)
(3)  Domain of (/™) =[0,%0), Rangenf( ) =[0,)

4y f -1 doesnot exist

f :(—m, 0] >[0, ) 636 f(x)=x*m J5DET0s. & S0 Bk, BB, Ty

@80 = [0.0), (/™ )arsg = (=0.0]

)

1) et = [00), (17 )os = (~o00)
] Dddo = :ﬂ,m], (f_l]:r'sa =[{},n:}
N

Rough Work
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51. If @, b and ¢ are unit vectors such that g+5+o=0 and (,ﬁT E)=E,thcn
: 3
Jaxb|+pxz|+jexal=
a,b,c @ a+b+c=0 308050 (5} 5]=£ m:ﬁ:ghlbaﬂn‘ &%) oSS H8Ivond,
3 .
waxb|+[be|+[exal=
o 3 3.3
) 3 2) 0 (3) EL (4) 3
52. The differential equation of the simple harmonic motion given by x = A cos (nit+a) is
x= A4 cos (n+a) 8 onSgedd S6¢ SordE Soso @Y, eSE0daH HHESRo
d*x 2 dz.r. 3
1) —-n"x=0 2y ——+n“x=0
() ‘drz ' 2) dr*
g & _dx_, 4) i
) Z dr* dart dt
53. If @ and b are unit vectors and . is the angle between them, then @b is a unit vector when
cos =
a, b ©0 HPE HBFe0 S0 T H&5 Ko Fwmo o wond, a+b I8 rdS H6¥
Famal cosa=
1 L V3 A3
1) -3 (2) 3 3) 5 | (4) ol
T{-uugh Work )
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54, A parallelogram has vertices 4 (4, 4, -1), B (5, 6, -1), C (6, 5, 1) and D (x, y, z). Then -
the vertex D is i -
L8 S8r088 3o @nE, doves A (4,4,-1), B (5,6,-1), C(6,5, 1), D (%, y, z) wond
850 D - '

(1) (5,1,0) (2) (-5,0,1) (3) 5.3, 1) 4) 6,1,3)

55. If 2x* — 10xy + 2hy* + 5x — 16y — 3 = 0 represents a pair of straight lines, then point of
intersection of those lines is '
2% = 10xy + 247 + 5x = 16y = 3 = 0 036 w8 S6¢0x~ clormd) 3707, v Spo pods
Doty

| ' -7 3)
0 @-3 2) (5,-16) 3) (-l“r-;] “ [-1'1 ;]-
X A X
56. Ifrankof|x x> x |isl,then
x x x+1
(1) x=0()x=1 @) x=1
(3) x=0 . (4) x=0
X X X .
x-x* x| Gof) ES | wond
x x x+1
(1) x=0@)x=1 (2) x=1 .
(3) x=0 - ) x%0
Rough Work . ' 3 8}
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57.

If the vectors a=i+j+k, b=i— j+2k and c=xi+(x—2)j -k are coplanar, then x=

=5 - - -

a=i+j+k, E:E—_}+2E, E=IE+{-I—2}}—E whdon Dédoiren wond x =

(@ @) 2 3) 0 @) -2

58.

In order to ‘eliminate the first degme terms from the equation '
4x% + 8xy+ 10y* — 8x — 44y + 14 =0 the point to which the origin has to be shifted is

4x% + 8xy + 10y? - 8x - 44y + 14 = 0 S086mo S0l Jnds S6K8 Soes
SDoHFHEVE SorodothI H5r0ss SESDSES DohSohs Dodd

(1) (-2,3) () (2,-3) (3) (1,-3) “4) (-1,3)

39.

Two circles of equal radius ‘a’ cut orthogonally. If their centres are (2, 3) and (5, 6),
then radical axis of these circles passes through the point

DNrd grgo ‘a’ §0AS Boky Sysen woaF)dso Bdototnaon. 8 o (2, 3),
(5, 6) wond & SEe AwE, Srofo I DoHY
(1) (3a, 5a) | 2) (2a, d)

5
(3) (a, 2) @ @a

60.

' cos(8, +
If tan@, = kcoté,, then o+ 52)

cos(6,—6,)
tan & =kcﬂt%,@m§ %:{{:g:_j_jﬁ::
LR @ T O @ o
Rough Work —_— _
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61.

Let @=27+j-3k and b=i+37+2k. Then the volume of the parallelopiped having
coterminous edges as a, b and Z, where Z is the vector perpendicular to the plane of a, b
and H=2 is
G=2i+j -3k, b=F +3] + 2k wSosowro,  ©38 a,b & $e°28 vomor Sobar |E =3
wdlgbtn do8 g,b, ¢ oo HFSPIE hareomio $5rodE Soo Gk, LILOSTBO
(1) 24195 (2) 24
(3) 200 . @) V195

62. The local maximum of y = x> — 3x2+ § is attained at
(1) x=0 2) x=12
(3) x=1 | (4) x=-1
y=x"=32+5 0§ o) Sodd
(1) x=03g @) x=235g
3) x=15¢ (4) x=-135g

63. Inthe expansion of (1+x)", the coefficients of p® and (p+1)™ terms are respectively p and
g,thenp+g= |
(I+x)" DR%ed”, p Hoc (pH)S oo Mo SHSM p SHockn g wond p+g=
(1) n+3 (2) n+2
(3) n (4) n+l

mgh Work ' -
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64.

'sin x if x<0
Xt +a’ ifﬂe:x::i
bx+2 iflsx=2
0 if x>2

is continuous on R ,thena+ b+ab=

If f(x) =

(sin x x<0) wond

2 2 .
f(.‘l:}I*I +a” 0<x<] soxd Eﬁﬂiﬂ.'ﬁgﬂﬂﬂ,}ﬁﬁa:ﬂ+b+ﬂb=

bx+2 1€£x<2 wond

0 x>2 wond

h,

(1) -2 (2) 0 3) 2 4) -1

65.

If cosh™ x =2log, (ﬂ + l] ,thenx=

cosh™ x = Zl{rge(~5+l] wond x =

1 1 ) 2 3) 4 - @) 3

ﬁ';ugh Work

For any integer n= 1, Z K(K+2) =
K=l

03 rovokso n>18, > K(K+2) =
. K=l

(1) n{n+l]ﬁ{n+2] @) n{n+l];2n~i_~?}

3) nin+ 1'}6(2#1 +1) : | @) n(n - 1]{;:21: +8)

E 2017 ' 24 -A
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67. The foci of the ellipse 25x% + 432 + 100x — 4y + 100 = 0 are
25x7 + 4y2+ 100x — 4y + 100 = 0 ©3 B Sydo ok, Tebes

5421 | 54421
L @ |2
10 10
(22420 e bt _p 2421
) T | (4) 10
. - . m T
I+ms[%]+fsin[£)
2 12 _
l+cns(-n—]ufsin(-'5]
i 12 12}
M) 0 @ -1 3 @

69. If the range of the function f((x) = -3x-3 is {3, -6, -9, —18}, then which of the following
elements is not in the domain of 17

S (x) = =323 Slocihsn BooEy, 58 {3, -6, -9, —18} wond Bod FNS Do),
Eddos® 80 Swrefo

(1) -1 2) -2 G) 1 @ 2
70. InAABC,ifa=1,b=2, |C =60°then 4A2 + ¢2 =

AABC & a=1,b=2, |C = 60° wowd 4A2 + 2=

M6 @) 3 (3) % | @ 9
R.nughWGrk —
E2017

25-A



o A

71.

If the magnitudes of a,b and a+b are respectively 3, 4 and 5, then the magnitude of
[E—E) 15 -
@b, a+b S8Sreres S&dm 3,4, 5 wond, (a—b) @wg, 05rwD
(1 3 2 4 (3) 6 ) s
72 I | f[x}c:ﬂ&xdr:%[ £(x))? +C andf(0) =0, thens" (0)=
Ji# {x}casxdx:%{f (x))* +C, f(0) =0 woxd ' (0) =
(1) 1 2y -1 (3) 0 4) 2
73. If‘cr.andBamthem-:::tsnftheequatianarz+bx+c=ﬂmdﬂleequatinnlmﬁngrmisI-—a
- o
and I—:f— is px2 + gx +r=0, thenr=
ax? + bx + ¢ = 0 $Ebmo A0k, Soreren a, B e D8k . : ]?&‘ﬂ Sarerenm o
o
5208600 px’ +gx +r=0 wond, r=
(1) a+2b (2) ab+bc+ca
(3) at+b+e (4) abc
Rough Work
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74, 1If A [}—;-J,B[%} are the points on the circle represented in parametric form with centre
(0, 0) and radius 12 then the length of the chord AB is '

Doddok Erdos® RrdodSiydy (0, 0) Togomris, 12 Tgrdordy &) o Sdon
d[—E—],E(E] e DodoPoond, arg AB 49

(1) 6(V6—2) @ 6(v6-3)

@) 2(v3-1) @ 6(v3-1)

75. If the pair :::«f;traighl lines xy - x—y+ 1 =0 and the line x + ay — 3 = 0 are concurrent,
then the acute angle between the pair of lines ax® — 13xy ~ Ty2 + x + 23y - 6 =01s
xy=x—y+1=03660 oo Sodain x+ay—-3=0%p Hézqs'ﬂm:ﬁ
ax? — 13xy - ‘?yg +x+ 23y - 6=035¢0g cdufo Sgy o oiuac

(k) i)
) 218 S Jio

e
(3) NEE (4) N

76. The number of solutions of cos E-EI =sinf in (0, ch} 15
(0, 2x) &* cos 26 = sinf By, FFSe Sowg
(1) 4 (2) 3 (3) 2 4 5

Rough Work
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77. The len.gths of the sides of a triangle are 13, 14 and 15. If R and r respectively denote the
circum radius and inradius of that triangle, then 8R +r=

Tug Bevasn BoE, Hee FEHoo 13, 14 Hocsw 15. & @rhasn G, H08)E
Tggo So0akn woddS)E a‘ga*gﬁmva‘&a_ 385 R, reé SrdR, BR+r=
65

(1) 84 @ - @) 4 (4) 69

78. - If Aand B are the variances of the 15! ‘»’ even numbers and 1% ‘n’ odd numbers respectively

A, B o0 5635 3ndd ‘n’ S0Hopge Soboln Fdd “n B ﬁnmglu;_'- .'Jg’g;eb@ﬁ,
(1) A=B (2) A>B (3) A<B (4 A=B+1

79, If the line x — y = —4K is a tangent to the parabola y* = 8x at P, then the perpendicular
distance of normal at P from (K, 2K) 1s

y* = 8x S0 Sodsrl8 PSE x—y = —.4Ke.al§ GPp wond, F';EQ wieooudpsh (K, 2!(]
Haod wow drdhn '

5 7. 9 ' 1
®E @ 0w @

80: IfAand Bare events having pmbabilmes P(4)=0.6, F{B} =0.4and P(A MB)=0, then the
probability that neither 4 nor B occurs is .

A, Ben P(4)=0.6, P (B)=0.4 %80350 P(4NB)=0%0ogrSgden $005 dotoden wond,
A, B w0 Bodr dodaodbiol Goddras E’bﬂm‘égﬁ

1 c '
M 5 @ 1 @ 3 @ 0

' ﬁ-ough Work
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8l.

 PHYSICS

Aforce F is applied on a square plate of length L. If the percentage error in the determination
of L is 3% and in F is 4%, the permissible error in the calculation of pressure is

L 243 fio uf SH6P50 508D F wod) $@rtomd. L §msidos Siardse
3% 50050 F &* 80m e 4% wond bassn fBosdsns® eisosnds Sarssn
(1) 13% @ 0% - (3) 7% (4) 12%

82.

A positive charge ‘0" is placed on a conducting spherical shell with inner radius R, and
outer radius R;. A particle with charge ‘q’ is placed at the center of the spherical cavity. The
magnitude of the electric field at a point in the cavity, a distance ‘r’ from center is

Q : q @+9Q)

(13, 2ees @ T O g @ s

Ry 6088 Tgargsn 550050 Ryering Tgangin fo g Mesd 86,550 ‘Q’ ovddsn
Bodnldis. o Feed Ehdse AMduah dogsn wg, Togsn 5¢§ ‘¢ uddse fo
S0 Hounsis. Jogin Hob ¥ Erdod* SoEnes' uE Dok Ig DS B
SRRV

P fox 2 s R
) 550 @ a0 e @ 55

A swimmer wants to cross a 200 m wide river which is flowing at a speed of 2 mv/s. The
velocity of the swimmer with respect to the river is 1 m/s. How far from the point diregtly
opposite to the starting point does the swimmer reach the opposite bank?

2 m/s 548" @Strod 200 m Adenyie w S8 uE &Srd Tirofhad. S8560m
Gdmrd InSn 1 ms wcbhendssd DodhHss Ihm SgltEomr Ko Dokl Sod
Joddrfod® Gdmd 650 s Bberds?

(1) 200 m (2) 400 m

(3) 600m _ (4) 800m

Rough Work - .=?E"
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84. A coil having *»’ turns and resistance R Q is connected with a galvanometer of resistance
- # RQ. This combination is moved in time ‘¢’ seconds from a magnetic flux ¢, Weber to ¢;
Weber. The induced current in the circuit is
“p’ hodn Sbcin RO 8850 fle g éﬁtﬁam 4 RO A5 ¢80 e n‘e.:sa‘b:rhﬁ;lﬁa TeT Aoy
_ﬁuﬁam&éﬂ & So@rmd I PN Foing® edhdn od BTirin ﬁﬁaﬁ Sood ¢n
Jubs SOoHBTH. & Sodhins’ %08 Ddogdy '
1y hd L Ol
SRnt 3Rt
P CL). @ _2(6d)
Rnt Ri
85. A simple pendulum of length Im is freely suspended from the ceiling of an elevator.
*. The time period of small oscillations as the elevator moves up wlth an acceleration of
2m/s? is (use g = 10m/s?)
L& 0 DSy 08 Im FEHAeo of vdnstosin BT @ordbewsss. v oY
2m/s? Sgbesnd pi BolrBodsiHh & STosins' IGES Codde B365 sosn
(g = 10m/s? m &508%08)
T 5 JE
—ms
5 @) 5
R | Ay e
(3) 2 . (4) Nz
Rough Work ]
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86.

Consider a metal ball of radius ‘r’ moving at a constant velocity ‘v’ in a uniform magnetic
field of induction B . Assuming that the direction of velocity forms an angle ‘&’ with the
direction of B , the maximum potential difference between points on the ball is

B (2dm flo w8 D868 wctdn08 dos® v’ §Ednsns’ TergEn Ko ol SHY
208 PrdRHEHEDIn. 3650 8¢ F 098" ‘o’ Sosw BanHSHEesos, ¢ 208D
DothPeo 3¢y K0y BYHS P50

(1) r|B||¥v|Sine
(2) |B||v|Sina
(3) 2r|B||V|Sina

(4) 2r|B||¥|Cosa

87.

Each of the six ideal batteries of emf 20V is connected to an external resistance of 40 as
shown in the figure. The current through the resistance is

Bod cwismds Sudbod' 25,88 20V ddhgamel wed EDAS s vdd) diru
B 40 g SN HHB. ErgdEESw oo Déogd Pardrdn

HH—
THH—

(1) 6A (2) 3A
(3) 4A 4) 5A

Rough Work
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88. The energy that should be added to an electron to reduce its de-Broglie wavelength from
1 nmto 0.5 nmis

(1) four-times the initial energy (2) equalto the initial energy
(3) two-times the initial energy (4) three-times the initial energy
o JogS o8, A-grf 850rBTsY) | nm 08 0.5 nmk Sfosas 08 woBodS oS
5
(1) &O¥E8 aevit B (2) SO HirSsn
(3) & 0¥EE Dodd> Bin (4) 088 Sords Bk

89, Inthe given circuit, a charge of +80 uC is given to upper plate ofa 4 pF capamtur Atsteady
state the charge on the upper plate of the 3 F capacitor is :

& (Bod onSwdS Swohindg’, 4 pFadrbbl 2 dess +E!] pC eddsn adqwdsa.
doBd §8 5¢ uF 3Ll Do Dol eRdsn

. +80uC
lm |
T ,

(1) 60uC (2) 48uC (3) 80uC . (@) oucC

Rough Work
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90. The Young’s modulus of a material is 2 % 10! N/m? and its elastic litnitis 1 x 108 N/m2.

For a wire of 1 m length of this material, the maximum elongation achievable is

o8 Sorgin Qof, chofi-MeEsn 2 x 101 Nim? S6cto od Bwyg, payss 036
1 x 108 N/'m2. & AErgSnd’ doheds | m>4Hie xSt Q8 EKe Aoy Aribde

(1) 02mm (2) 03mm |

(3) 0.4mm (4 0.5mm

91.

Rough Wurk

A wooden box lying at rest on an inclined surface ofa wet wood is held at static equilibrium

by a constant force F applied perpendicular to the incline. If the mass of the box is | kg,
the angle of inclination is 30° and the coefficient of static friction between the box and the

inclined plane is 0.2, the minimum magnitude of F is (Use g=10m/s?)

(1) 0N, as 30°is less than angle of repose

@) >1N

(3) =33N

(4y =163N

830mHd) B, Ty GH0800D U Tederds vonom H3FL F %ﬁm'u:'m S5 ol
D8, B8 » Jwdoo RBE J2eRd 5§ IfHehsst HEs. D5, w8 Whgod 1 kg
TForde Fodn 30°, 35 0% Sibakn a‘mﬁw?é ﬁaﬁgﬁu_gﬁﬁ ﬁagﬂ_ oEdwn 0.2
wond, F @nk 0% 505resn (g= 10m/s? i &:8%04)

(1) ON,30° 00 S Fein &) S&Sm Yodbrsw Seo

(2) 21N

(3) 233N

@ =163N

E2017 31-A
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92. A metre scale made of steel reads accurately at 25 °C. Suppose in an experiment an accuracy

of 0.06 mm in 1m is required, the range of temperature in which the experiment can be
performed with this metre scale is (coefficient of linear expansion of steel is 11x1076/°C)

(1} 19°Cto31°C (2) 25°Cto32°C

(3) 18°Cto25°C (4) 183°Cto32°C

859,8° ScirsIcHuas oE Hid Tyeo 25 °C 5§ S0 FosSH onikgod. ol
B@risnes® Im &' 0.06 mm o pPSEEE0 oSHIRNDFD, & DS e
&3@rHod O ey Tghs’ HArisnd Dobduy?

(&r8y, g, By Tg6S Hamﬁi;: 11%107%°C)

(1) 19°C&0d31°C (2) 25°C#0832°C

(3) 18°C %08 25°C . (4) 18°C %008 32°C

93.

Rough Work

Consider a solenoid carrying current supplied by a DC source with a constantemfcontaining

* iron core inside it. When the core is pulled out of the solenoid, the change in current will

(1) remain same
(2) decrease
(3) increase
(4) modulate

wodTyTS WHHEY EOAS wE FOToNES' YO Dol vosuse DCusEse Soi
Jogd HIToHHHB. 8 FOTonE BodTYisn Hod RBDEGD chbik erhSYd,
Dehogs PITSNG' Srdy)

(1) yoorm Hotwod
@) Srysos

(3) Daroood
@) $rdogdsS
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94, A parallel beam of light of intensity Iy is incident on a coated glass plate. If 25% of the
incident light is reflected from the upper surface and 50% of light is reflected from the
lower surface of the glass plate, the ratio of maximum to minimum intensity in' the
interference region of the reflected light is

Ird drobedd merdodol [pdSdie Dirodd 5od JHoadn Dd5lonibd. 285
srodd” 25% merdes B dodn Sod 0% medol fol duodnidiod H0SEHI0
BoBd, 50565 5o $58ESe Fosins® KOG Sodcln G BEse L3

2

T BY BE
23 47\8
2
(1) e (2) e
2 Vs L2 V8
5 8
£ 1) 3

95. A thermocol box has a total wall area (including the lid) of 1.0 m? and wall thickness of
3 cm. It is filled with ice at 0 °C. Ifthe average temperature outside the box is 30°C throughout
the day, the amount of ice that melts in one day is
[ use Kihermocol = 0-03 W/m K, Lgysionice) = 3.00 % 10° J/kg ]

28 GomE'S DY Jogo G (Srds* 33%) Iregin 1.0 m? Sodoks A Sosso 3 cm
EOADHD. & P 0°C 3¢ &oF) So0wd' VoIwsSH. T wohb Fuoe Hritw &%ﬁﬁ
30°C wond, € Gawe EOA oo H0SrmEn |

(Korgprss =0.03 WimK, L 005 sbess = 3.00 % 10° I/kg)

(1) lkg (2) 2.88kg
(3) 2592ke C(4) B.6dkg
Rough Work™ " ~
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96.

Which of the following is emitted when *; Pu d;zéays into %, U? |

(1) GammaRay | (2) Neutron

(3) Electron ' (4) Alpha particle

Wpy SodEsn LU m dpbSin BodSHd & Bod TIS* I8 SFERYLL?
(1) msr &easw " (2) SrgerS

() dogs - (4) seomEnsn

97.

An AC generator producing 10V (rms) at 200 rad/s is connected in series with a 500
resistor, a 400 mH inductor and a Zﬂﬂ uF capacitor. The rms voltage across the inductor is

200 rad/s 5§ 10V (rms) & &8)8 3% 28 AC SenEed) wé 500 D50, &8 400 mH
(880 50050 28 200 1F 33bbbok F8e* §08. (ho¥sn IS8 S0y rms S'Pe

(1) 2.5V ' 2) 34V
3) 67V | . (&) 108V .

98.

A wire has resistance of 3.1 Q atSi}“Candfi 5Qat l{H] °C. The temperature coefficient
of resistance of the wire is

30 °C 54 =8 &1 3.1 Q 2650 Sodasn 100 °C 58 4.5 Q) 6'GS50H0 EDAYHHD. © &
Qg Srie NE'GE oeaEN

(1) 0.0012°C! (2) 0.0024 °C"!
(3) 0.0032°C! ~(4) 00064 °C!
Rough Work
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- 99,

An object is thrown vertically upward with a speed of 30 m/s. The velocity of the object
half-a-second before it reaches the maximum height is
ol 559 AgeoHm 16 30 mis 3K508* IW6I0ASS. 86 K0P K T wgblod

S0t & $5H D), IS0 _

(1) 49m/s ' (2) 9.8m/s

(3) 19.6 m/s ; (4) 25.1 m/s
100. An electron collides with a Hydrogen atom in its ground state and excites it ton = 3 state.

The energy given to the Hydrogen atr.:-m in this melastm cnlllm-:m (neglecting the recoil of

Hydrogen atom) is _ _

P Jufﬁ eﬁr@;m:‘j" @-ﬁl T es S05remaio ﬁﬁ'a TR n=3 ons &B=30058.

& ugaa;aﬁ eHIrdod” @RS S0irans ﬂ:&ﬁz:ﬁ:& 4§ (rS'an S85r=0d

. PergSgssn LS Haboswo) R

(1) 102eV L i 8 T i

(3) 12.5eV - (4) 13.6eV
101. Consider the motion of a particle described by x =a-cos t, y=asin tand z =1, The

trajectory traced by the particle as a function of time is

(1) Helix ' (2} Circular

(3) Elliptical ~ (4) Straight line

% Eoo @0, SOSID X =acos 1,y =asin 15005 z = 1oB SoTaBIESHE DL,

Fropidhdtor o 39 Hoirdodd HEsw

(1) 5% Shersdda (2) SeEsddn

(3). bgSyEms s (4) %568
Rough Work . P :
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102. Consider a reversible engine of efficiency e When the temperature of the sink is reduced
by 62 °C, its efficiency gets.doubled. The temperature of the source and sink respectively

ﬂrﬂ -
(1) 372Kand310K ' (2) 273Kand 300K

(3) 99°Cand10°C (4) 200°Cand37°C
. 1 '

w8 o) Soedod abogsn S¥s i

62 °C 8Qohidyd, o) SES Sdow) v, ¢apdohin (source) Sobain ¥derdobsn

(sink)e eFrdes S&HM _ '

(1) 372K &310K ' (2) 273K &300K

(3) 99°C & 10°C - (4) 200°C&37°C

m 50fSodod. bok (ederdoiin) g, ePies

103. Consider a light source placed at a distance of 1.5 n'_'r along the axis facing the convex side
~ of aspherical mirror of radius of curvature 1 m. The position (s), nature and magni ﬁcatmn
(m) of the image are :

(1) §'=0.375 m, Virtual, upright, m =0.25

(2) §'=0.375m, Real, inverted, m=0.25

(3) s'=3.75m, Virtual, inverted, m=2.5

(4) s'=3.75m, Real, upright, m=2.5

I mSger argarddniie wf fesd Sdpdn Swg) Loyred dudn Yo =o Jonld
8 508 23850 1.5 m Srdind® HodudiSs. BHédonsn r.:ﬁnég, .'i‘gr'ﬁa"m (s"), Heardhn
aobalin u:ﬁgﬁﬁu{nﬂ

(1) §'=0375m, Doeg, dgdenHrr, m=0.25
(2) s§'=0.375m, =, dofotaeomr, m=10.25
(3) §'=3.75m, Doy, sogodeorr, m=2.5
(4) §'=3.75m, d=, AP, m=2.5

Rough Work
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104.

An office room contains about 2000 moles of air. The change in the internal energy of this
much air when it is cooled from 34 °C to 24 °C at a constant pressure of 1.0 atm is

[ Use ¥ 4ir = 1.4 and Universal gas constant = 8.314 J/mol K ]

o€ ogoch K6 Dirdm 2000 Iree MO EDAYHE. obESSn 1.0 atm 3¢ £8
34 °C 008 24 °C o Sonddinh o md sodld #§S° Sodsy

(1 mo = 1.4 508050 Digroieo JoroEsn = 8.314 J/mol K)

(1) -1.9x10°J (2) +1.9x10%]

(3) -42x10°J (4) +07x10%]

1035.

A ball is thrown at a speed of 20 m/s at an angle of 30° with the horizontal. The maximum
height reached by the ball is (use g = 10m/s?)

wE wo8 20 m/s 546 Bba HSrodons 30° Fmos* IH03cHusSs. u nod F05 ﬁag
2483 (g = 10m/s? rm &8%08) | |

(1) 2m (2) 3m

(3) 4m (4) 5m

106.

A horizontal pipeline carrying gasoline has a cross-sectional diameter of 5 mm. If the
viscosity and density of the gasoline are 6 x 10~ Poise and 720 kg/m? respectively, the
velocity after which the flow becomes turbulent is ;

S mm SegHE B0 fo 18 BB HErods Misn mgAdSH (ES'S) bbby Hgs.
S Bng), HAS DBk Fogder SHJr 6 x 1073 Fond Sbaks 720 kg/m?
®o08 Jod s Sogd m. @SN dofy BTTOM Srddod?

(1) > 1.66 m/s | () >333m/s

(3) >1.6x103 m/s (4) >0.33ms

Rough Work
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107.

A piece of copper and a piece of germanium are cooled from room temperature to 80K.
Then, which one of the following is correct?

(1) Resistance of each will increase
(2) Resistance of cach will decrease
(3) Resistance of copper will decrease while that of germanium will increase

(4) Resistance of copper will increase while that of germanium will decrease

~E oA ﬁmé&, So0bcln g Eﬂ&-ﬂ:ﬁaﬁ: ﬁmﬁzl HE ﬁ:}:lﬁej Mool BOK s ﬁuf}-ﬁﬁa}ﬁé.ﬂ
wd, & Sod TFEged 28 E’:&Eqéﬁ‘?

(1) o8 oTd DEESH DhHhE0d

(2) 258 o°R AE'SEn Sihod

(3) oA AEIn &) TR IEEIH DEHHES
(4) oh D8G50 DOA FOPHS DESSn-SKE08

108,

A beam of light propagating at an angle ¢ from a medium 1 through to another medium 2
at an angle a5. If the wavelength of light in medium 1 is 4;, the wavelength of light in
medium 2, (45), is

w8 So8gonsn @) Fodn 3§ SrsEsn 1508 a)Fain 5§ crsssn 25 S500058,
SrE50 1 & 508 S80KBYs50 A) wond cirSEsn 2 6* 508 SsorBy g (4)

Sina, Sine,
Ay : LA
(1) “Sing, @) Sing, ™
a, '
(3) [a,]'ﬁf‘ @ A
Rough Work
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109. Anamplitude modulated signal consists of a message signal of frequency 1 KHz and peak
- voltage of 5V, modulating a carrier frequency of 1 MHz and peak voltage of 15V. The
correct description of this signal is :
2§ G 0200 SrdogBBE Sodssn | KHz &rsisgsn S00m0 5V aps 582 fo
Sodd :’:ﬂﬁﬂ'ﬂzﬂ 504, 15V 3pd S'ga | MHz TQsgin do T Hotedy SrdogBes
DindHB. & 08850 Bng, oGS S§I

(1) 5[1 + Esjn{EfrlﬂEI]]sin (2710° )
(2) | IS[I +% si.n (2m10° :};]sin (Enl_u"_ 1)

3) [5+15 sin (2710’ 1) |sin (2710° 1)

@ [15+5sin(2710°) sin(2710°1)

110. Which of the following principles is being used in Sonar Technology?
(1) Newton's laws of motion
(2) Reflection of electromagnetic waves
(3) Laws of thermodynamics
(4) Reflection of ultrasonic waves

RS AroEBESS® i Bod RTosus” 320 SHArARGN?
(D 65.::'5{.:-5 KS0d Defisren

(2) JedgdaRm od ddome ul), HoEESS0

(3) &8s rEso @wE) dobires

(4) ©86d dbome @nEg, HoSEHsw

Rough Work
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A particle of mass M is moving in a horizontal circle of radius R with uniform speed .
When the particle moves from one point to a diametrically opposite point, its -

(1) momentum does not change

(2) momentum changes by 2Mv

2

(3) kinetic energy changes by

(4) kinetic energy changes by M2

M§Sgoatio ot Smsn R >gargsure §8s 557080 S50 vDE68 Jos* SOKH8.
u Seldn Tphop of Do Sood Ig80E DoHPIH HalrdodSHd, o o8],

(1) E8g3K50S" Srdnodds
(2) ESgSisnest Srey 2My

(3) Hodgs*® Srty —

(4) Ha¥Es* Srdny M2

112.

A billiard ball of mass 'M', moving with velocity 'v;' collides with another ball of the same
mass but at rest. If the collsion is elastic the angle of divergence after the collisionis

M @5503 608 vy sk asreSod a¥ HOHT w08 wod BI5e KON DhoRas®

- 9¥) 5058 088" ©DIrd0 DodIL. & wHITES0 PETIE LHIrESH vond vHIrE0

ddhad e558n Fodwn

(1) o° 2) 30° (3) 90° 4) 45°

Rough Work
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113.

A planet of mass 'm' moves in an elliptical orbit around an unknown star of mass 'M" such
that its maximum and minimum distances from the star are equal to »; and r; respectwf:]}r
The angular momentum of the planet relative to the centre of the star is

m' ESgoae wf sn ‘M $550E fo wE 80ah SEEsH by BgS ey sEgs*
BHHDHHD. SFES0 008 PS5 Ko 103 Hbakn EIF drores ShdM 7 S0k
ry. © S8 Sodsnst Fhior & s G, ddh |BSgRHsN.

2GMrr,

Tr|.+,.2

[y = (2) 0

2GM(r, +r,) : 2GMmr,
nr (4) (n+r }r

114.

Consider a frictionless ramp on which a smooth object is made to slide down from an
initial height ‘h’. The distance ‘d’ necessary to stop the object on a flat track (of coefficient
of friction *u’}), kept at the ramp end is

BogmSa a‘mﬁun‘h &9 28y ‘h’ Jood 8 ﬁa&‘nﬂ 5@:’& Bobs ﬂ‘ﬁbuﬁ;wﬁa’uﬁ-‘&:ﬁ‘&m
v Fowdoln D3035 Sddeo Srfon o SWHD YL LIREDS drddw d
(Sodeo Hoedso ‘W)

(1) hu (2) ph () p*h 4 hi

115.

A generator with a circular coil of 100 turns of area 2 x 10-2 m? is immersed ina 0.01 T
magnetic field and rotated at a frequency of 50 Hz. The maximum emfwhich is pmduced
during a cycle is :

100 héx 2 % 1072 m? 3rogsen Ko SEss i Ko dandsd) 0.01 T echinod
BS50S" 4ol 50 Hz 23:938g08" @wmo Soboad. of 58 Sid8 &4 \8 wond
B3 AdogEmos Bt _ :

(1) 628V (2) 344V (3) 10V (4) 132V

Rough Wurkq
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116. A sound wave of frequency ‘v’ Hz initially travels a distance of | km in air. Then it gets

reflected into a water reservoir of depth 600 m. The frequency of the wave at the bottom of
the reservoir is ( Vygir = 340 mv's ; Vaier = 1484m/s) ;

(1) >vHz

(2) <vHz

(3) vHz .

(4) 0 (the sound wave gets attenuated by water completely)

‘v Hz 83580 S o G50 ddofsn Incde mde* 1 km Erssn HErsodSs.
ek v& 600 m S'EKe serfobing'd Horsgisn Dodls. wowd o merdcliv
edid wisn 5§ 6ok BEySgtn

(V mp =340 m/s ; V ng, = 1484m/s)

(1) >vHz

(2) <vH=z

(3) vHz

(4) 0(4sd S8oKs» 583 rom Edodndigos)

117.

Which of the following statement isnot true?
(1) the resistance of an intrinsic semiconductor decreases with increase in temperature

" (2) doping pure Siwith trivalent impurities gives p-type semiconductor

(3) the majority carriers in n-type semiconductors are holes

(4) ap-njunctioncan act as a semiconductor diode '

& (B0d TEgos’ I8 HOELIL s ?

(1) &PBs 2OAFLB Sgerde wfodl J6'GEn Sigod

(2) 3gHs Si D @lodraich DTS IrbHEdnin DoboddPpdd p-Uisn
BETTER) 0005908

(3) nvEdn edrired” edE Jogprrse o

(4) o8 pn &rid edTHE dRrdom HIFob

Rough Work
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118.

The deceleration of a car traveling on a straight highway is a function of its instantaneous

velocity ‘v’ given by w = a+/v , where 'a' is a constant. If the initial velocity of the car is
60 km/hr, the distance the car'will travel and the time it takes before it stops are

wf OIS S5 Bosredod 57 Bwk), wweEERID T°D Ang, o o Eog,’

- Blchin B0 B3 w=av B Srdodd. 'd ©RIL Prosin. 5 B,

FO3HS5n 60 km/hr, sowisS* 5 wairedold dordin Sodaoin wd aﬁugﬁﬁ ;':ﬁ;_}hﬁa
aﬁé.:ﬂs‘u:h: '

2 1 3 1 3a a 2 2
(1) 3m,3s @) ymo-s  (3) 5 m s (4) 3om s

119.

A current carrying wire in its neighbourhood produces

(1) electric field . (2) .. electric and magnetic fields

(3) magnetic field (4)  no field _

&8 Déogd PN EOAS 8K 83 hbg H0dcoS” BID VKyed

(1) Déasgd Lo L (2) Degs Soboin ©oHmes fEre

(3) wakdod o @) 9 R st

120.

Consider a particle on which constant forces F, =i +2j+3k Nand F, =4i-5j -2k N

act together resulting in & displacement from position 7 =20i +15 emto 7,=7k cm. The
total work done on the particle is

-

w8 0D Fo=1+2]+3k Nodosn F, =47-5]—2f Ne3 Yoweoren wide S3Eb o
S 74=20i+15] em 008 7 =7k cm & PSEodsn oBoTahtomrin.
g0 =O0AS ko D ;

(1) -0487 | (2) +048]
(3) -48] (4) +48]
Rough Work -
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CHEMISTRY

121. Which of the following conditions are correct for real solutions showing negative deviation
from Raoult’s law? ' -

(1) AHpg <03 AVygy >0 (2)- AHygpy > 03 AV >0

(3) AHpg >0; AV, 0 (4) AHp <0; AVyg, <0

T gRohinin 00 e oSN PELS JaESres: SiEod FES* DB $88?
(1) AHgygs0 <05 AVaygss >0 (2) AHzygs0 > 03 AVaygso >0

122. Nitration of phenyl benzoate yields the product
DIS Bod TS PERS SoS Doy &8P

O O

(1) | (2)
NO,
| NO, |
_ e
(3) RN )
. O,N
Rough Work
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123. The electronic configuration of sgPr (praseodimium) is
soPr (@harddocia) r.ﬁ:-:-ég, ﬁulgﬁﬂa'ﬂﬁﬁa
(1) [s4Xe]df25dl 62 - (2) [saXe] 4f! 5d2 62
(3) [saXe] 4f3 652 (4) [s4Xe] 463 542

124. Which of the following is the most basic oxide?

S1808 r8S* nod B WBE 287
(1) SO; (2) SeO; . (3) PoO  (4) TeO

125. The element that forms stable compounds in low oxidation state is
85,5 whEde BB O Srefsn PERS SdrTes IGEDHEH
(1) Mg (2) Al - (3) Ga @ T

126. Atomic radius (pm) of Al, Si, N and F respectively is
Al, Si, N Sodcdn Fd8dre argdrgen (pm) Shdm
(1) 117, 143, 64, 74 (2) 143,117, 74, 64
(3) 143, 47, 64, 74 (4) 64,74,117, 143

127. Reaction of calgon with hard water containing Ca2* jops produce

(1) [Na,CaPsOg)*~ (2) Cay(POy4),
(3) CaCoO; . (4) CaS0,
Ca?* wasrdy ORGS0 £852050ES" BETS $65 Tob DS dorgsn
(1) [Na,CaP O (2) Caz(POy);
{(3) CaCO, (4) CaSO,
Rough Work
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128. Which of the Tollowing statement is true
(1) The pressure of a fixed amount of an ideal gas is proportional to its temperature only

(2) Frequency of collisions increases in proportion to the square root of temperature
(3) The value of van der Waals’ constant ‘a’ is smaller for ammonia than for nitrogen

(4) Ifa gas is expanded at constant temperature, the kinetic energy of the molecules
decrease ' ' .

Bod TS 06 E-'::E.-‘."J Tgwy

(1) 29y Sodrmo Ao sdhaordin HESSH, sFHsH SoEgdh vheSroddos
dotood ' ' '

(2) oFud SgSreosd® Fitn, eds BI:PSge DEHHS. _
(3) »drRcirss Fods o8 ?ﬂu‘nsb“a’_ﬂmﬁ TS am) d5n S
(4) 36 oIqd 5§ Taing TgEo Bods, vaPo KBTS S

129. Conversion of esters to aldehydes can be accomplished by
(1) Stephen reduction
(2) Rosenmund reduction i
(3) reduction with lithium aluminium hydride
(4) reduction with diisobutyl aluminium hydride
JPfed sfirboor & fod GBS’ SrdSuy
(1) 425 gabsdeosn -
(2) SadSiobd Echiffein
(3) DhcRo eurgHIHO BES LahESmo
(4) 3ovr20gBS wergdoho @SS gnszsém

Rough Work
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130. Consider the following electrode processes of a cell,
S8ob adiudsd Do Al JVES Hichod HoMnS s SES0s.

cl > %Cfl +e~

[MI+IE‘_—}M+{:fH:|

If EMF of'this cell is —1.140 V and E® value of the cell is —0.55V at 298K, the value of the
equilibrium constant of the sparingly soluble salt MCJ is in the order of

w830 298K S Hots EMF —1,140 V 558050 $ob E° dens —0.55V wond sy (TS
MCl &5e50 Ars), SRS HorokSn Jwd HEHS" Gokood?

(1 10710 (2) 107

(3) 1077 : 4 107!

131. Which of the following is true for spontaneous adsorption of Hy gas without cllssnmatmn
on solid surfan:e

(1) Processis exothermic and A 3<0
(2) Process is endothermic and A S0
(3) Process is exothermic and A S >0
(4) Process is endothermic and A S <0

ﬁnﬁﬁn’g ad0dooD IbSe Bodker 284 Hy aing RIHOE | Hﬁi""qm'a& womofoid
Bod 8S 8 E&Eéﬂ" :

(1) SBoh PIrIEsn Sbasn A S<0
(2) BBoh aHrdrEsn S8k A S>0
(3) SoH oPIrsEsn bt A S>0
(4) Slch sHrsEsn Do AS<0

Rough Work
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132. Cansider the single electrode process 4H'+4e < 2H, catalyzed by platinum black

electrode in HCI electrolyte. The potential of the electrode is —0.059V Vs.SHE. Whatis -
the concentration of the acid in the hydrogen half cell if the Hj pressureis 1 bar?

- HCl 2dogbigts Sergods &) ptegs JeEED a@yvn oodnds Sifod JEhLHEcb

L8N e 850Fod.

4H++4E - EHE

D Jogh aws, >8cHE SHE & 88 E889d ~0.059V. us3¢ Hy SdSswl bar

wond TEeS eginbod™) el mEd Jod?
(1) 1M 2) 10M
(3) 0.1M () 0.01M

133. Which of the following elements has the lowest melting point?
Eob Srosrods’ 308 g8y BOESS FHsw EOATNHB?
(1) Sn .. (2) Pb
(3 si (4) Ge

134. The number of complementary Hydrogen bond(s) between a guanine and cytosine pair is

myRs Sobokn PUDS mob gy @) HBYEE hﬁ‘mﬁ Dofe Dopg -

1n 2 . (2) 1
. @) 4 @) 3
Rough Work
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135. Given AH," for COy),CO(q and H,0(g) are ~393.5, - 110.5 and —241.8 kJ mol', ;

]

respectively. The AH;"[in kJmol™"] for the reaction
CO5(g) + HE{E} - CG{E}+ HZG{E} is

CO()sCO) 50880 HyOpmy © AH;S DenSeo S&Sm 3935, - 110.5 58050
-241.8 kJ mol™!, axSgmas.

% (8od $6g% AH [in kImol™'&*] Dens
COy (o) +Hy( gy = CO )+ Hy0()

(1) 524.1 (2) -262.5
(3) -41.7 @ 412

136. Which among the following is the strongest acid?
$fod TES* wod wio I6?
(1) HF (2) HCl
(3) HBr g (4) HI

137, The species having pyramidal sﬁape according to VSEPR theory is

VSEPR Hodo @sdo & fob o8¢ U8 pyramidal (o) sE8 Hotnosd?

(1) SO, (2) BrR
) L
(3) S0 | (4) OsF,
Rough Work

E2017 S1-A



| J1 | A
138. The bonding in diborane (ByHg) can be described by -

(1) 4 two centre - two electron bonds & 2 three - centre - two electron bonds

{2) 3 two centre - two electron bonds & 3 three centre - two electron bonds-
(3) 2 two centre - two electron bonds and 4 three centre - two electron bonds
(4) 4 two centre - two electron bonds and 4 two centre - two electron bonds

3&'85 (BoHg) & woddgerdos D30

.{1] 430> Bo|ls e -Tods Jogse ©OLTed So80dn 2 Sordd So|fste -Both JoFgee |

RoQre

() 30k EoiEe -Bodk JoESe voTre $:805 3 Surd> Bogs'e -Bok JogSe

moiiras

(3) 2%cdsBofre -Tod JoE-0 nofrad Sodain 4Surds En[ﬁs'u -Tod JoIFee

BCLreD

(4) 4 ok Bo¥se -Doth JoIF R nofrey Si8ain 4 Bod BoldFe -Tolh Jugaew

Dored

139. The monomers of Buna-S rubber are _
(1) Isopreneandbutadiene (2) ' Butadiene and phenol
. (3) Styreneand butadiene (4) Vinyl chloride and sulphur

aﬁsﬂ" -5 ﬂ'm']ﬁ @ArE), ArFSabes
it

(1) oehS Sbokn argtrdors (2) ergirdonrs Sibdk LSS
(3) OS5 Moo wrgrdorS - (4) IS §0E6 H0ow D)5
murk E
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140. Heatinga mixture of Cu;0 and CupS will give ol i rid
Cuz0 $:0a5 CuyS Do) 368csnb o8 D63 admes (!
(1) CuO+CuS | (2) Cu+SO0; :
(3) Cu+S0, (4) Cu(OH), +CuSOq4 (b
141. Which of the following corresponds to the energy of the possible excited state nfhytilfoyn?
’ 1 L i
Si80BTES" D edrsdl, SBERSS'D E'RS 188 S5rss
(1) -13.6eV (2) 13.6eV A |
(3) -34eV (4) 34eV
[

142. Which of the following are the correct representations of a zero order reaction, where A
represents the reactant? i (b
Snfod akwds rhod’ A Bairassin vond D8 &gl S5k Hm Brdijed?

| A . i | :}Iﬂ‘ oy
[.ﬂ.]n \‘\ . [—;-— I . rate i o { E :
. 2k _

r P Al =l

' . S Ly
(a) (b) (c) (d)

"y (1,

() abe (2 abd (3) bed @ acd

Rough Work _ _ T o
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143. The set representing the right order of ionic radius is

waIrDE Tgrgo TS ESrY) IR Jrdiged?
EII) Li* > Na* > Mg?* > Be**

(2) Mg** >Be* >Li" >Na" |

(3) Na*>Mg**>Li' L"_Ef:1+

(4) Na'>Li*>Mg?* >Be?*

144, Which one of the following statement is correct for d* ions [P = j:ai:_ing energy]
(1} When &g > P, low-spin complex form
(2) When Ap <P, low-spin complex form .
(3) When Ap> P, high-spin complex form
- (4) When Ay <P, both high-spin and low-spin complexes form
d? woirSeos Bod Fypgod® HBL5B 28 [P= ndsrd 48]
(1) Ap>Peonddd voygsn Hogged It
(2) N <Powonddd soygiSn dogdosd IGHoaow.
(3) Do> Peansyss ssEEhm Sogiess ki,

(4) L <P wondHd vhsgion by soygikm Rodipod bﬁ;‘]ﬁiﬂ_:ﬂl‘l.

" Rough Work
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145. The reactivity of'alkyl bromides.
T~ JF'ho doghod

(A) CH,CH, Br . ® CHy ~CH~Br
' -CH3
CH3 2
© cH3-¢_Br . (D) CHiBr
CH,

towards iodide ion in dry acetone decrease in the order
28 IESS 6%) ©irds vairSus' Bod ESost difhdos

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

OH

I
146. Optically active CHy— CH,— CH- CH; was found to have lost its optical activity after

standing in water containing a few drops of acid,'mainly due to the formation of

{i}-H

&ySwbe CH3—CH,;-CH-CH; & eluomsnos® ¢odsad $odIds* O (s
adyHdn Jhdb Sod TR ﬁ:;éﬁ-?uﬁﬁu 5'shéooa?
(1) CH;-CH,-CH=CH,
(2) CH3;-CH=CH-CH,
CH;
(3) CH;- {IZ H-CH,~0OH
(4) - CH3-CH,-CH,-CH,-0H
Rough Work
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147. Commercially available H,804 is 98 gms by weight of Hy804 and 2gms by weight of
water. It’s density is 1.83 g em2. Calculate the molality (m) of H;50j4 (molar mass of )
H,S0; is 98 g mol™1) |

(1) 500m
(2) 20 molal
(3) 50m

(4) 200m

75 Goborr etigiahy HySOs € HySO4 g, ndo 98y 500050 e ol o
2 . HaS0, @), rolds 1.83 g om™. HySO4 @0¥), 3rerdBR ffosod. '

(HyS04 gy, arerd -Eﬁ:isﬁ'-i' 98 g m-::-.l'l'_i
(1) 300m

(2) 20 3rers

(3) 30m

(4) 200m

148. Cylohexylamine and aniline can be distinguished by
(1) Hinsberg test (2) Carbylamine test
(3) Lassaigne test ' (4) Azodye test

&iEcd DH6E oo PETRHSLS Sbcin VOIS BEHGHRH?

(1) 5wf 56¢ (2) sYSIWS 6%
(3) E"‘%Eg_] glsl ' (4) Q&*domd 308
Rnugh.Wurk
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149, 1$ a potent vasodilator. _
(1) Histamine (2) "Serotonin
(3) Codeine (4) Cimetidine

BFTEEDS JETY IMTE eEESD
(1) rgaos : (2) =&EAS

(3) g45 (4) HWBAS |

150. Standard Enthalpy (Heat) of formation of liquid water at 25 °C is around

l
Hag 502 = Hy0q,

(1) —237 K/mol (2) 237 K/mol
(3) - 286 ki/mol (4) 286 kJ/mol

25°C 3¢ SSuodn @ng), Hire S0t Jozrd) (Bo) Hsrd

1

(1) -237 KR3rs (2) 237 K>S
(3) - 286 kJars (4) 286 ki3-S
Rough Work
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151. The al:::uhnl that reacts faster with Lucas reagent is
SHINE eHESwe’ AKom ﬁﬁgﬁ'gﬁ Hu&ﬁ“ﬁ
(1) CH;-CH,-CH,- CH,-0OH

(2) CH,y-CH;- CH-CH,
OH

(3) CH;- (EH ~CH,-0OH
I:iHS

CH3
. I
(4) CH, -C-OH
CHy

152. Balance the following equation by choosing the correct option
505 T JEYED Bobd HEGY) doge Vabod
XKNOj + yCjoHp3011 = PNy +C O, +rH, Ot sK,CO;

X. ¥y p 9 T 8
(1) 36 55 24 24 5 48
(2) dEI 5 24 36 55 24
(3) 24 24 36 55 48 5
(4) 24 4% 36 24 5 55

Rough Work: «
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153. Which of the following element is purified by vapour phase refinin g?
T @FSY DY HEES BodGBSt D Sarosn D DoBodndt

(1) Fe (2) Zr
(3) Cu (4) An

L54. When helium gas is allowed to expand in to vaccum, heating effect is observed. The reason

for this is (Assume He as a non ideal gas)

(1) Heisaninert gas

(2)  The inversion temperature of Helium is very high
(3) The inversion temperature of Helium is very low

(4) He has the lowest boiling point

dafo Faiuds LigSna'IB orgEssn DobodSHd, Jqg Lo =oASE. BDE Ko

s*man  (He sdf)raing 563 erdogod)
(1) Heef zdaaing

(2) He g, d6'% aguis Hﬁé&ﬁn

(3) He @), 2&'5 SPES wdgoyo

(4) Hes 8895 oiyeiss ads sos

Rough Work
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155. The vapour pressure of a non-ideal two component solution is given below

uSBEEagLE (FTrEmsn A0E), wriphEssn Bod adwbsk.

" Jdentify the correct T-X curve for the same mixture,

| Dosras 535 T-X 35°)) fogotsod

{ i; BP(K)

(3) BRPK

i
I
i
1

-

0.5
X

()]

4)

BP(K)

B.P(K)

Rough Work
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156. Cyclopentadienyl anion is
(1) benzenoid and aromatic
I{E} non-benzenoid and aromatic
(3) non-benzenoid and non-aromatic
(4) non-benzenoid and anti-aromatic
PEDoLrBRIS uidrS wioss
(1) Bodaomb Sbcsw JIESrSE
(2) &5 Bodons 80500 IS SrSE

(3) &5 Bodaons H0okw T5 JESSE

(4) &5 Bodond 508k cirol IESrSE

o

el

b

it

157. Oxidation of cyclohexene in presence of acidic potassium permanganate leads to

(1) glutaric acid .~ (2) adipic acid

(3) pimelic acid (4) succinic acid

s KMnO, $5506* BET4S wbdntn Sos oy Sy

)

(1) %erdf o . (2) 2825 w0
(3) S300F wioo _ (4) DEIE sio
Rough Work ) -
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158. How many emission spectral lines are possible when hydrogen atom is excitedto nth energy
level? .

T EaS SSre0R® n S 4Tond 66 JobodIHE, I HTE Sgnedpen
Benddb odsdsn o’

) n(n; 1) _ @) (n ; 1)
: -1 ' 2
(3) ':”—1]—" @ T

159. The bond length (pm) of F4, Ha, Clp and I, respectively is
Fy, Hy, Clp S080%0 I %), 2088g,g50 (pm) S&om
(1) 144,74, 199, 267
(2). 74,144,199, 267
(3) 74,267, 199, 144
(4) 144, 74, 267, 199

160. The number of tetrahedral and octahedral voids in CCP unit cell are respectively

CCP cSrd&Sndst &) Sédhad dobain eysodah dogre dopg SDDM

(1) 4,8 ; (2) 8,4
(3) 12,6 (4) 6,12
Rough Work -
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