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PART - A » |
MATHEMATICS (40 Marks)

3,3

If x+l=2sin0!, y+l=2COSﬂ, then'x3y3+ - -
x ¥ 7~

x3y3

(a) 2 cos 3(f-a) ek R cos (8f + 3a)
() 2sin3(f-a) e (d) 2sin3(B+a)

x+l=2sina, y+l=2005ﬂ eod, e xdy® + S
% y '

If the roots of the_ equation x2 +2ax+b=0 are real, distinct and differ by at most
2m , then b lies in the interval.

BRKe0 - x? +2ax+b=0 DY, Lorered THH Domged, PO WO  KBFO™
(2058 e‘)oooé) 2m 3 PBW, ¥IPEO b ot @odo

(@) (a2, a®+m?) ; (b) '[a2—m2,a2]

() (a®=m?:a®) A (a®+ mP oty

The set of all real numbers x for which x2 »—\‘x+2 |+ x>0 is

x2 —|x+2+x >0 ésciiozg ) T Do X DS

@) (-, ~2) U (2, ) (b) (oo, ~2) U ({2, =)
© (=o-DU, ) @ W2,=)

The number of all three digited numbers which have atleast one digit as 7, is
950 2.8 9630 7 e KORD @) B¢ @08 Do Boy '

(a) 225 (b) 248
(c) 252 ‘ (d) 264

A student has to answer 10 out of 13 questions in an examination such that he
must choose atleast 4 from the first 5 questions. The number of choices available
to him is

088 5 ($5es” 5% Teod [HHow a8 SBYS® dotETRwenT 28 T8 13 Hhes’

10 [5%)05 esm7200k0 Trairrd. ©Bd8 efiodly JodEe Hogs

(a) 140 (b) 196
(c) 246 (d) 280
6 Year B.Tech.+M.Tech. Dual Degree 3 : oS 611-B
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2 5 - Sl i b [
The number of solutions of the equation cos™ (1-x)-2cos : - 1s

os! 1-x)- 2cos x :% 3duEBe0 BoE); DO 50&)5

@) 1 | e ere
© 3 . (d) more than3
' (3 5085 25),9)

In a AABC, if the line joining the circumcentre and the incentre is parallel to
BC, then cosB+cos C= el
a8 |Bgbeo AABC &° 38 ZoemRy H0Bokn woss BorRy ¥OD B9 BC 8 Sdrossor

6083, @y cos B+cos C=

=i

(a) (b)

oo Do
Do co.-

© @

If the median AD of the trianglé ABC 1is bisected at E and BE meets AC in F,
_then AF:AC=

(Bgheso ABC B, Zﬁoc‘,ﬁéﬁéo AD, E R (026065 oD Wohard HBasy AC d F ¢
BE 803008, ey AF:AC=

@) 14 o () 142
% 193 , @  3:4

@ and b are two unit vectors such that @+2b and 5@-4b are perpendicular to
each other, then the angle between @ and b is
T+2b H08050 5T -4 o 3890 00N ottt & BAD b e Bok AHIDES HBESS,

oSpeo @ S080%0 b © Bty Ko S0

b AR s . (b) 60°
i1 d -2
(c) cos (3] : | (d) cos (7)
6 Year B.Tech.+M.Tech. Dual Degree ' 4 611 -B
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10. Xis a binomial variate with parameters n=6 and p. If 4P(X =4)=P(X =2), then

VarX =
n=6 08an p SPWBOS® X af B Joord (D). 4P(X =‘4);P(X=2) 290008,
BP0 3 38 X =

3 5
a) — s
@ 3 ® 3
Tl 5
gy = =
© 3 @ 2
11. The y- 1ntercept of a line passing through (2 2) and perpendlcular to the line
3x+y=31s
(2, 2) Kot D8BI° 0803w BY 3x + y = 3 8 oo™ &ot 2 B GBoo¥); y-e90BE Pocso
| A - 4 ;
(@) -4 - (o) 3
3 : 4
c)  — d -—
© 3 @ -3
12. Locus of the mid-point of the portion between the axis'of the line xcosa+ ysina: D
where p is constant, is _
D (\)6 o°8 @0RHPE, DETSE exe e, B9 xcosa+ysina=p B0, B0 B
| Dot B0, BOISEI _
(2) x24y2=-47  . (B xfgfoapt
; 50 ,
e L2+i2:i2 : . Ad)y %+i2='i2
Lz D _ x 0 D
13. The square of the difference of slopés . of the lines represented by
x?(sec? @ —sin? 8)+2(~tan 6) xy + y2sin®=0 is ~ =
xz(se'c2 6 - sin? 0)+2(—tan ) xy + y2 sin?=03 $r90%28 Bye- BooE); Treve PSS
GBao¥), H8o - | |
Sl ' : (b) 2
(¢ 3 : (d 4
14. If x+y-5=0 and 2x+ky—-8 =0 are conjugate lines with respect to the circle
x2+y2—2x-2y-1=0, then k= .
x+y—-5=0 H08a502x+ky—8 =10 e»éq)ééoo x? +y -2x—-2y-1=0 da%écoooiinfgcoéé
Ben ©ond, 8P k= :
(@) 1 : b
© 3 | d 4
6 Year B.Tech.+M.Tech. Dual Degree 5 611-B
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18. lim P
x, Gien L vz 12 a2 Aen-B P
18 M fixi=a 1<x<+/2 is continuous in [0,), then the suitable values of . pa P
: ; (@) = =
2b° — 4b 6 3
3 . s : : 7; ‘
. | G | | © = d) =
: 2 .
a and b are : ;
x_, Osxwi<il
8 a
0,00) &° = 1<x<V2 @008, 8Pt a B0 b 0 HRD dedHen ‘ _
s Tt ; 40 . il 19 B[P Gyt then
‘ ' 2b° — 4b o< (xtanx+1) :
2 ) &4 d
X ;
. ' [——=F () +C @and, ope
A : (xtanx+1) :
(@ a=1b=-1 b) a=-1,b=1++2
i : 9 ) 14
=-1,b=1 d =1,b=+2-1 : i w
&) a=-1 _ (d a V2 _ | 3 (a) fLJ s (b) f[4j i
, ey L f (x)—— : (d) Li - f (x)——
| . : x—7/2 x=7/2
2
16. If J_+f J_ thenat x=a, Zx“;’z . ‘ xi e
d? y ; ' . ‘ -
. 00D, S inte
Vx+yy=va ®cnd, x=a 82 | ' 20. If [(ogx)® x* dx=2° {AQogx)? + Blogx)? +Clogx+ D}, then A+B+C+D=
(@) e (b) i_ I(logx)3x4dx X {A(logx)3+B(logx)2+Clogx+D} @B, IPED A+B+C+D—
a
o o @) 74 (b) 86
@ = Gl ' A
V2 2 @14 e 8 @ 224
|
17." I the Rolle’s theorem holds for the function x® +bx® + cx, 1<x<2 at the point é, / i e e
3 21. The general solution of d—+— == i8-
then the value of b+c= : (e
4 ' o A B St s
DO 5 ¢ & +bx® + cx, 15x<2 (SRALDS 6°8 ATroBo HBHEBI0E (ByD) eHB0E), dx  x 52 o
OIPE b +c = BwE); dewd s DY : 7 (@) x=eY(1-2Cx) ® 2x=e? (2 +£)
2 X
(@ -13 (b) 6 .
: i 2x = €7 (1+2Cx? @) 2=e?(2 +Cx?
@ e @ 3 (c) x=e’(1+2Cx*) (d) #=e?@ +Cx")
6 Year B.Tech.+M.Tech. Dual Degree 6 SR~ L A i i z - ?F]}_'O?]
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22, If 7:[0, ) — [0, 2] is defined by f(x)=12Tx then fis
3 X
f(x-)=12+x £ [0, o) — [0, 2] DEDOSAEB, @5pck f
(a) one-one but not onto (b) onto, but not one-one
- BRFEDD, 5°R Jo|/fH0 5260 DO, 5°0) BREO 50
(c) ‘both one-one and onto (d) neither one-one nor onto
@?35§K)JJ 208050 Qo @3552&1) S°¢80, POfdH0 590
23. The value of the determinant given below is
B BIODD 9 :o%"tﬁééw 0D
V13++43 245 4B
‘Wi5+4/26 ' 5 410
|8+4/65 5 &
(@) B542+345 - () 15+3-1042
@ 18vZ-9548 ' (@) 5y8-<2042
24. If the system of equations x + ky+32=0, 3x+ky—-22=0 and 2x+3y-4z=0
possess a non-trivial solution over the set of rationals, then x: y: z=
x+hy+32=0, Sx+hy-22=0 2060N2c+3y-42=0 B S 3555, OB
095 DB & ey AR SOR &0, @RpEd 1y 2=
@ -5:3:2 s S ) U ’
(o0 5:3:—4 (d 6:-5:4
' V' & armw 27 ) -
25. The value of Z (sin +icos j 1s
, SR Tae T
16 i
Z (sin i +1cos 2r7£) QB0E); DI
17 176
r=1 ;
@ 1 (b) -1
e i (d  —
6 Year B.Tech.+M.Tech. Dual Degree 8 611-B
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26. If p and q are the coefficients of x™ the expansion of (1+x)?" and (1-4x) 2,
| % |<l, then
4
L
p 38050 g e, (L+x)™" BoBaky (1-4x) 7, [x[<; S, 250" 2" Y, M00STB,
i)k '
(@ p=gq | (b) p=2q
(0 g=2p ~ ‘ o mrg=""C, -
Won- o o AP L ek e BeC-
(x*+D(x+1) x°+1 x+1
22x+3 =A§+B+ : ©00B, ©Npid A+B+C=
(x“+D)(x+1) x“+1 x+1 ;
3 s ‘ '
@ 2 ® 3
T 5
© 1 @ 3
28: cosec48° +cosec96° +cosec192° +cosec384° =
@ 443 . W) 2y3
() O . (@ 541
29. Consider the following statements :
&8 1808 [B39DTr00 S8KB3oBod :
‘Statement I : sin6++/3cos@>1, if %ses%
ES59s0 1 ; *—6—59_% ©o® sinf++/3cosf21.
Statement IT o If sinx, sin2x, sin3x are ih A.P., then _xin—zj[— or 2nr, neZ.
D5900 11 : sinx, sin2x , sin3x ev 05RGS” &083, 9P x=ﬁ2£ So° 2nr, neZ.
Which one of the following is correct?
s (808 TIS° IB HBBHE? |
(@) I&II are true : : (b) I & II are false
I 208as0 IT 5@52633 - I %0805 IT &9?\’)@?3263.)
(¢ listrue, Il is false. ~ > (d) Iisfalse, Il is true
1 éé&é&o, II @éé&.’)&) I eﬁéézszﬁa), 11 bézszﬁ.)o.
6 Year B.Tech.+M.Tech. Dual Degree 9 611-B
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The value of ‘a’ for which the volume of the parallelopiped formed by the vectors

30.
i+aj+k, j+ak and ai+k is minimum, is .
t+aj+k, j+ak 208a ai+k $5830D GG Sr0Bs Soso (3950) GBoog); 0% $B%U°es0
80 gose Ko ‘@’ &Y, deusd ' _

@ 3 o (b) 243
' 1

o) dy 32

(c) = (

31. If the median and mode of four observations are 4, 6 respectively and the sum of
the squares of those observations is 48, then their coefficient of variation is
Teend HB3ebe B0E5BH0 HoBAS ETUEEHLe) HEP 4, 6 éoBoin & $83e%e SEH0e

- Boo¥); DBID 48 @008, eFpcd T3 dVoToso
100
a) 10043 =
@ | & =
100 100
g i Ee it
© 7 @

'82. A box contains 10 mangoes out of which 4 are rotten. Two mangoes are taken out
‘together from it at random. If one of them is found to be good, then -the
probability that the other is also good, is
10 So°20é éoc‘éi&) EOR &) &8 '&)&")QSS OV 50633 Lé@oaaﬁaba‘w o0 H0oé Bocdd ZDJ“&)&
Dogo 28 8 59 ATy DYEON™ 2)AE B, T3S° 2,563 2009 Jocorne 5:630&8 086°8
B0 Eree 50098 soKe (ooar:)esé

: 1 2
8 5
© - | » (d) -

33. A box contains two compartments Xand Y. X contalns 3 bags, each containing
5 white and 2 black balls. Y contains two bags, each containing 1 white and
4 black balls. One of the bags is selected at random from the box. If a ball is
drawn at random from it and found to be black the probability that the selected
ball is from X, is ;

28 DFST X B0k Y &R 3ot dgrisned (eesen) o X & 3 Bowen &uow,
58 c;%i’)es%o 5 39D H08a 2 HeR woken &uyow. Y S° 2 Sowen éamow, (B8 TS
1 399 B0 4 59D 0B EIRON. & DG W0G 28 J0HR ATENNEIT JODE DD, TR
1006 2.8 208D G0 &Y S8 B8 VBT S50EB, J0dE DM wod X Hod 33
Sogrgs ' |

: 112 , 15
Ay fid
@ 43 (®) 43

18 20
il A
© = @ =
6 Year B.Tech.+M.Tech. Dual Degree 10 v | , 611-B
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34.

35.

36.

37.

-38.

The equation of the circle passing through the origin, having its centre on the
line x+y-4=0 and orthogonal to x? + y* —4x +2y+4=0 is

2o DoY)  MHowdBIc, B x+y-4=0. D Toswn KR God  HoBosw
% +y% —dx +2y+4=0 8 oon SHBabomr &od Hyso BY, HHoESEo

(a) x2+y2—4x+4'y=0 (b) x2+y2+4x—4y=0

(c) x2+y2+4x+4y=0 (d) x2+y2—4x—4y=0

Let C be the circle with centre (0, 0) and radius 3 units. The ‘equation of the locus
of mid points of the chords of the circle C that subtend an angle 2?” at its centre
is : : :

(0, 0) Boorr, 3 O30 g8o Ko Jyzedy C ©@R08" Oa:. Soo ¢ 2?7[56 3°R)) DEDOD 9Bo
C B0y, ege 0655 DoIYH® VO Sefo BE); HAESEs0

2] 5
@ x2+y2=> by xP+y?="
2 | 4
© x2+y2.:% @ x2+y2=%

-.If the locus of a point that divides a chord of slope 2 of the parabola y? =4x

1nterna11y in the ratio 1 : 2 is a parabola, then the vertex of the parabola is
y2 = 4x SorHechHo GBE);, T 2 I HORS 2.8 ey eoBsorr 1 : 2 DHBS® 985290D 2.8

DOEY B, VOB G0 2.8 SO0 W, e Ho°HO00 %go

(a) [ggj ' ® [gg]

D) 2 .
Tangents are drawn to the ellipse %—+ y?':l at the ends of the latus rectums.

The area of the quadrilateral thus formed (in sq. units) i is

2 2
’; y5 =1 BB B, TPecwo e 5 9 oo A, e agore Ao '5&)8)55'
ot B es0 JFego (DI oibJ"X)eoeS's)
(@ 32 : ‘(b) 28
(c). 27 por ) 24

‘A line segment P has the length 63 units and d.rs (3, -2, 6). If this line makes

an obtuse angle with X-axis, then the components of the vector PQ are
PQ e5d 2.8 B octo o) 63 AeRe oBakn B8 dgyen (3, -2, 6). s By X-e508° 2.8

- 0¥ Ster Bnod, 58% PQ k), @ossme

Y 27218 a4 : (B) ~27,18,-54
() 7,8,-4 (d =7 8 -4

6 Year B.Tech.+M.Tech. Dual Degree

1 611-B
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39. The equation of the tangent to the curve (1+x2)y=2-x where it meets the X-axis

18
1 +x2)y=2-x &3 HESVHD, &8 X-050) £ ' A0S )% B By, 9280

() x+By-2<0 i ) - 2-By-9=0
(00 5x-y=2=0 e _ (d) 55c+y+2:0

Consider the following :

41.

42.

AUEET - 2026

PART - B

PHYSICS (30 Marks)

A particle moves from (1, 0, 3) to the point (-3, 4, 5) when a force F =i +5k acts
on it. Amount of work done in joules is

F=i+5k & 200 o8 ¥£00p 930 3&36&@0})6& es ¥m0 (1, 0, 3) doé (-3, 4, 5) 9

DO EeHeB08. Hs (HBADES® e3BRD $50 $837°e0 (E°5S®) Jo®?

() B4 , , (M) - 10
© G | d 15

The balls A, B and C of masses 50 g, 100 g and 150 g respectlvely are placed at
the vertices of an equllateral triangle. The length of each side is 1 m. If A is
placed at (0, 0) and B is placed at (1, 0) m, find the coordlnates (x y) for the
centre of mass of this system of the balls.

ESvore 50 g, 100 g H08aso 150 g 835078000 EORS A, B $08ain C ed 208090
350 erd (Bebeo By, Ape DG GoT. & (Behwo Bwy), (58 oo dE 1 m. o 3¢
A % (0, 0) 5¢ 20800 B %0 (1, 0) m 5F &0d5e0008, S+ 208 IR GBoY), (BH50R
B0 DETTISPOR0 (x; y) EOR°H0E. '

‘ 7 B 2

celiEms w2
] 7 3 i 5Ecag

© fﬁ\@m | L {E,\/;]m

43.

44,

A body 1s executing S.H.M. at a displacement ‘X its potential energy is 9 J and at
a displacement ‘Y its potential energy is 16 J. The potential energy at
displacement (x +y) is :

| a¥ S0P P68 PEYE SRy (SHM) 8&)2{))5806 X gI@oso 3G T Jes é_§°

9J S08ain. o LIEI0B0 I B0 fo@& 3816 dJ. (x+y) 5¢ @v:ﬁ@o%o 5SS f\)@&? %8 Jos?

(@) 25J . b)) 5J
) 499 b )y Td

The height at which the welght of a person becomes 25% of h1s weight on the
surface of the earth is (Rg is radius of the earth) '

28 ézﬁ_o 50 ¢0° B0 o B o8 25% e90'50§ o)éé:)o (R 538 g avzgﬁgo) .

40.
1808 TR 58?@30%50&—:
2
Assertion [A] : The area enclosed between the curves y% =dax and y=mx is %
m
: 2
38500 [A] 1 y? = dax HB0%0 y=mx SgBwe oty e5BoBaEd Proso :—
m
. Reasons [R] : The area bounded by ¥y = fle) and y= g(x) between x =a and x =5
is _ﬂg(x) f (x)|dx
s°8e%0 [R] : X=0 f)oaoin x=bo DGy ¥ =f(x) JoBA y=g(x) wgo° Q)Bé’)oéo
| Bopeds preg j g (@)~ f () |dx
; _ o
Which one of the following is True?
208 TS* DB Se550?
(@) [A] and [R] are true and [R] is the correct explanation of [A]
[A] %0805 [R] ev S850 208050 [A] G, 986 298¢ [R]
(b) [A] and [R] are true but [R] is not the correct explanatlon of [A]
[A] 208050 [R] 0 “’ééo’ 50 [A] Boog), 98D dHSes [R] 500
(¢ [A]is true [R] is false
[A] S0, [R ]esfoé?so
(d) [A]is false, [R]1 s true
[A] @50, [R] S50
6 Year B.Tech.+M.Tech. Dual Deéree 12 : . 611-B
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© Ry o @ 2R,
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45.

46.

47.

48.

At what temperature is the root mean square (rms) Speed of Neon gas atoms is
equal to the rms speed of Helium gas atom at — 33°C? (atomic mass of Ne = 2.02 u
and that of He = 4.0u)

—33°C 3¢ P00 TALD) HEHTEVH root mean square (rms) 38 SHTRROD Dy
DA TPOINY) HESTERDED aP1S G SR eowron? (Ne $E8T°e) B350°3 = 2.02 u
208050 He 38d07ew (59508 = 4.0u)

(a) 1208K (b) 1210K

() 1212K | ) 1220 K

Two waves of amplitudes A, and A, respectively are superimposed. The ratio
between the maximum and minimum intensities of the resultant waves is 9:4.

The value of % is [Assume 4; > A,].

i

A, Bosn A, 509:6 SBBO EORD Boc BHEormren a8 m&)a a,ééB oocﬁoéﬁoagoao DO

é.%om@ KB o850 §:{)&x BHde :oog\)é'é 9:4. A > A, ©00d, ::— e oB?

1
(a) 0.66 «b) 020
(© 0.75 (d) 0.44

Two thin lens of power +4D and —2D are kept in contact. Equivalent focal- length
of the combination is

B0t 59D Eeaseen 763 FrRgeed +4D 598050 —2D 9HS® &9 28, €3 SoonE @Y. HOB
R iothgem Al D o5 s o

D“’?g"éoédo? _
(@) 0.5cm ~(b) 50cm
(© 25cm (d)’ 20 cm

Two coherent sources of light interfere and produce fringe pattern on a screen.
For central maximum the phase difference between the two waves will be

B0 eoms*’e"):é 08 @I J3BEBea0 o8B BEP D0 59D o)q)domé&ayc%o o K830 5K
B0t HSome 263(55 Eoo 53650 JoH?

(a) zero j Ve b) =x
(o) '
37 : z
c) — & o
(c) : (d) 3
6 Year B.Tech.+M.Tech. Dual Degree 14 _ 611-B
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49. Any magnetic material loses its magnetic property when it is
APT AR08 YO TR ©0HI08 oYY Ifpck §SHB08?
(a) dipped in water ~ (b) dipped in sand
DES® 50000V BROES® B00DHDJPE
(c) attached to an iron piece (d) heated at high temperature
Q0D DEY K g&oéééydﬁo (Slat &3PS ?bg 56 3?0&50))&3
50. When éurrent in ‘a coil changes from 2 A to 5 A in time of 0.3 S, if the emf induced
in the coil is 40 mV, then self inductance of the coil is
28 A DS’ dES HIFro 0.3 WEY IPRS® 2 A Z00é 5 A 8 moamyczo & Hogs”
(2BERN dE5E To0E wwo 40 mV eond, e 08y ABoo); gaH0 (BEBLo Josh?
@. 4H " (b) 4 mH
(c) 40 mH (d 40 uH
51. An inductor and a resistor are connected in Serles to an AC supply. .If “the
potential difference across the inductor and the resistor are 180 V and 240 V
respectively, then the voltage of AC supply is 5 :
28 QoiEE $Ba 28 3P S E00s® AC 928 etoSogriotad &Hpc, a0isd
50850 BIZY MooGe Fogriss SyErgdo 180 V 508a5 240 V @and, AC 53 SGE dow?
(@) 300V (b) 420V
(0 60V (d 210V
52. If the amplitude of the magnetic field part of a harmonic electromagnetic wave in
vacuum 1s 2170 nT, the amplitude of the electric field part of the wave is
BRg0S” a8 HEYIE DE5NRm,08 B0 BwE), eaI,08 3B Frifo Bk, T 270 nT
©00B, &5 HBE0KOo B, 3)(,5355 31 ifo B, Tog) J0H?
(a) 90 NC* (b) 81 NC*
(¢ 9 NC* , (d) 30 NC!
53. Wave picture of light has failed to explain
5208 B0, BSol AErodo (808 T3S BAD DHBoWES® DPeR08
(a) Photoelectric effect ' (b) - Interference of light
5708 DES (HgTHo . 508 $598880
(c) Diffraction of light (d) Polarisation of light
5708 DD 5208 652)3)565930
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54.. What is the dimehsion of

55.

56.

- 817.

Hofo
( ,uo -magnetic permeability and ¢, -permittivity of free space)

Booy); HB3T°eE0 d0e3?

Ho€o.

(1, -eeosmoboé FERB &, -éﬁééo 56¢39¢3)

@ @1 e e Ly
N e ‘ @ [LT?]

The displacement of a body when it covers a distance of % (where C is

circumference) along the circumference of the cirlce of radius ’ with a uniform
speed ‘v’ 1s -

r grgo SORD :éo)éo doad, u @ 56 T:SKoés a8 :mo@ csf’m?o& [DSTeE30DRe,
&8 D30 @voa LIE0%0 JoB? (B¢ C ¥RE 3)HI88)

(ol g (b) rv2

© ar ' : (d) -

DO

In a sports competition, a javelin in thrown at an angle 45°, which recorded a
range of 90 m. The maximum height reached by the javelin is (Neglect air

~ resistance and acceleration due to gravity = 10 m/s?)

¥ S 29387, a8 SeBB0 45° §%008° 9BIFPEL @B 90 Doerd 388 (range) SR
D08, & ei3 DB HBR It JoB? (T AEGRY D5BoVOE BBA MEESE B5EeTR)
10 m/s? e $58KB30wod)

(a) 45m (b) 30m
© 225m iy (d 3042 m

A force (2i+j-k)N acts on a body, which 1s initially at rest. At the end of
20 seconds the velocity of the body is (4f +2j-2k) m/s, then the mass of body is
PrS085oes® R)%Qe AES° eé& 28 DR (ZL + j k)N 2000 I 25«1)0(3 20 08 éc‘;gé & 50D

3o (41 +2j-2k) m/s 608, &3 5D (E5950°8 do&?

(a) 8kg (b) 10kg
(c) 5kg | (d) 4.5kg
6 Year B.Tech.+M.Tech. Dual Degree 16 . _ 611-B
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- 58.

59.

The volume of a material reduces by 2% when the pressure is increased from
1 atm to 2 atm. What is it’s bulk modulus? (1 atm ~ 10° Pa)

a8 Sgop ?)Céa‘b& 1 atm 200& 2 atm % DoAIIPED, T PP 5830 2% BHB08.
& Jorgo G, a8, BUeSICH) Jo®? (1 atm ~ 10° Pa)

(@) 10°N/m? : () 5x10°N/m?
@ 1K ' (d 5x10°N/m?

Which of the following works on Pascal’s law?
808 TBS® S DADH0P B SVB208?

(a) Aneroid barometer (b)  Hydraulic lift
A% grE HuedEo 98 O

(c) Sprayer : : (d) Venturimeter
(o8 | | : 2008 d06s6

60. If two rods of length ‘L’ and 2L’ having coefficients of linear expansion ‘e’ and
‘2a’ respectively are connected end-to-end, then find the average coefficient of
linear expansion of the composite rod. ‘

L 20800 2L 3659 &3 Botk EGo BPaDH TE%S Measee I ‘o’ 0Bok» ‘2a’. Te3D
2.8 TROEEE DI KOV, e Gy 5§ vk, Hife BHAH TGRS SR EHRB0E.
3o : Sa
a — = —
(a) . , (b) .
5o Sa
c) — - : 4y i
(c) ; . | (d) 3

61. Isothermal proéess 1s the graph between
DGHS (38D DB BD 93655 iy ™9
(a) Pressure and temperature (b) Pressure and Volumé

12 080k &S 2@ 08050 HOHSBHI e
() Volume and temperature : (d) PV and temperature
FOBIBHTEI BB S PV 208052 ép/f%.
6 Year B.Tech.+M.Tech. Dual Degree 17 611-B
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62. The wavelength of the first spectral line of the Lyman series of hydrogen
spectrum is
PG HS 9F506% B0S 6B ook, Besed g5 B BENRE0 Jos?
(a) 912 A _. ®) 1215 A
© 1512 A d) 6563 A
63. A nucleus has mass number o and radius R,. Another nucleus has mass
number S and radius R,. If =8« then R,/ Ry is
28 Bo80 BY); (5550°8 S0y & HoBaw T80 R, . 50878 Sosso oY), 653508 Sowy [
BBt Tggo Ry. f=8a @ond R,/ Ry 08?2
(@ 1 - b 2
(Bl 8 (dy 0.5
64. bAt absolute zero temperature, a semiconductor behaves like
SO Y Mo SRS DS 2.5 BFTHREC H DeorT (59813082
(a) Semiconductor (b) Superconductor
eegzrt/méo : _ 9DICIE0
(¢) Conductor (d) Insulator
5o _ ' 0650
65. Which of the following logic gates is a universal gate?
808 BY), TgTreS® DB Y@ TE0? ’
G (®) OR
(c0 NOT (d) NAND
66. For transmitting a signal of frequency 1000 kHz the minimum length of the
antenna is -
1000 kHz 9:9)d50 M ao’é@vb& B0 BAE08, cﬁroe?ma Boo); EOH DD?
(a) 30m (b) 50 m
@ T5m : (d 1500 m
6 Year B.Tech.+M.Tech. Dual Degree" 18 : ; 611-B
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Two charges are + 10u4C and — 10uC are separated by 10 cm. The magnitude of

67.
force acting on another charge 5 4£C placed at the midpoint of the line joining the
two charges will be [Use = 9x10? in SI unit].
47,
+104C 208050 —104C devden EORN Boks esdzren 10 cm &1°80S° I8 Dohad ézom.
&5 Bock edwo 59D By Bk, 265 DY 9 &0ow 6% 5 uC eBtop 50 b weo
BooE); I8HT°E90 Jod &oenod?[ SI Laérsa‘e)és r =9x10% © éécﬁ)"’ﬂovﬁo&].
€,
(a) 360N by ON
(¢) 320N (d 380N
68. The variation of electric potential with distance from a fixed point is shown in
figure. What is the value of electric field at x = 2m ?
28 D8 DOKPH ok Brsos” ew dES FBIAHSS” KR Sty Swos® BrSwdos.
X =2m DS dSgS §B deud Jo?
(] :
V (volt) /AN
6
1+
2
» i 5 5 (metre)
v 0 1w ey 2
(@ O . (b) 3
() 2 ' : : (d 6
69. A conductor of length 100 cm and area of cross-section 1mm2 carries a current of
5 A. If the resistivity of the material of the conductor is 3.0 Xx10°Q m then the
electric field across the conductor is
100 cm 2165 $o8080 1mm? 08" Y050 EORS 2.8 oo oo 5 A sm§5 @mo@soa
& THE IEY g)%’q 08°%5% 3.0 x10°Qm ©owd, & THrEo wodLr dots IS E‘Léo
o)oé‘w
(a) 0.15 V/m ) () 0.015V/m
“(e) - 1.5 Nim ' (d) 0.0015 V/m
70. A 50 cm long solenoid has winding of 400 turns. What current must pass through
it to produce a magnetic field of induction 47x107° T at the centre?
50 cm 2D Ko 28 Bk 400 o6y Hggedd SOR &oB. oo Soo 38 47x107°T
@A, 08 (D5es Ko @008 BB &8 DAHEDS oD oG dos :)&5355 (SSr0Td?
(a) 105A (b) 125A
() 25.0A ; (d 20.0A
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- PART-C
CHEMISTRY (30 Marks)
71. The amount of carbon dioxide produced by the combustion of 20 g Qf methan is
20 .0 BS S0 Fotstio S0 B SES SoirgE 5850
() 22¢g (b) 20g
(c) 55¢g (d) 44¢g
72. When water is added to quick lime the reaction is?
& o708 D OBV eBR HS5
(a) Photochemical “ (b) Exothermic
5708 B3NS ' SgRTBY
(¢ Explosive b : (d) Endothermic
DR800 s
~ T8 . Thé aqueous solution of which of the following salts 1s alkaline in nature?
S0 808 03eroS” B BOEHE0 $Y J5a0 ¥R GodrR?
(@) Na,CO, “ Sy NaNDy
€ KCl ‘ (@ NHCI
74. Hydride ion is a
@6 e
(a) Conjugate acid of H, : (b) Cbnjugate base of H,
H, &oo¥, &5 aborgn H, B00%), 576 asors
() Conjugate acid of H" . (d) Conjugate base of H™
H* @og, ey osoorgs - H &0k, 50 oo
75. The correct order of increasing covalent character is
DHOBIe2DOD HgETH0 DBA BOGD E0H
(a). LiCl<NaCl < BeCl, - (b) BeCl, <LiCl <NaCl
(¢ BeCl, <NaCl<LiCl | (d) NaCl<LiCl < BeCl,

6 Year B.Tech.+M.Tech. DuaI'Degree 20 ; 611-B
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76. The ratio of number of atoms present in a simple cubic, body centred cubic and
face centred cubic crystal structure are, respectively _
FgrSes $09, @ods o8 SBan Yo BoBB 0 938 erested’ &0t DEITED Soge
258, DK , '
ol 4 2o by 1:2:4
e 204 (ay 4£:2:3
77. The reason for adding sodium chloride to water while boiling eggs is to
§°G Mg BRoWNHE D38 Fs&aD0 5B S03E08 se8eadn
(a) make eggs tasty o (b) preVen_t breaking of eggs
Ko¢a) B 0t K068 SKGR) ATB0HE"08
(c) decrease the boiling point (d) increase the boiling point
FPHDD 0 BROVG"OY EPEDD R0 DoBEE
78. Fora reaction, 2A 7 products, rate = k[A]z. If [A] 1s halved, the rate becomes
. 2A — ol o $050 Ben = k[AF . [A] 50 B0 % Bew ——— epm008.
(a) Same () One-fourth
o TYIHOE
(c) Halved N | (d) Doubled
- BK% S 350
- 79. Which of the following does not exhibit the Tyndall effect?
&3 808 TS’ S0t HOBHD (HEGOVIBE?
(@ Emulsion v (b) Blood
IO . : 8ES0
(c0 Milk ' (d) Sugar Solution
EvOV WE);8 [@odesd

6 Year B.Tech.+M.Tech. Dual Degree : 21 | ' 611-B
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80. Which substance is used to determine the hardness of water using a simple
titrations? '
28 oDy BESIS T0° 250 SPBIGHR EAEE &5BIeRoD Nloyentlal
(@ Na, (EDTA) (b) Mg(EDTA)
(c) Co(EDTA) (d) Fe(EDTA)
81. The synthesis of which of the _fbllowing polymers involves the repeated loss of
small molecules? : :
DY BENYO 8o e S'EYHE0 T Se (808 TS D 2080 FoFSEI0 D?
(a) Polythene - R (b) Buna-S '
088 wéb‘—s
(¢) Buna-N ; (d) Nylon-6,6
arge-N : : oS- 6, 6
82. RNA lacks which nitrogén base?
RNA &° Q 31e5%8 B0 &ocicso?
(a) Adenine (b) Cytosine
8IS _ PSS
(¢) Thymine ; (@) Uraqil -
L0 oS
83. Sodium alkyl benzene sulphonate is used as
A0 &8),S BodS ISHBE5K BN GIBIRI?
(a) Soap . (b) Detergent
AW o Gegoss
(c) Pesticide : ' (d) Fertilizer
' ){e$1a b blelnl) : AE0Y)
84. The correct seqﬁence of bond enthalpy of C-X bond is
C-X 20065500 Bo¥); 2008 Jogedy $a. 5830 (53006° &0e0d
(@ CH,-Cl>CH, -F>CH, ~Br>CH, -1
() CH,-F>CH,-Cl>CH, - Br>CH, - I
(¢ CH,-F>CH,-1>CH,-Cl>CH,-Br
@) CHy~1>CH, —BrCH, ~€Cl>0H, - F

6 Year B.Tech.+M.Tech. Dual Degree .22 : 611-B
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85. Which of the following is NOT permissible?
&4 1808 7S’ 95008 898 87?
(@ n=4,1=3,m=0 '(b)~n=4,l=2,m=1
© n=4,i=4, m=1 @ n=4,1=0,m=0
86. Which of the following elements is considered as a micronutrient in plants?
55 (808 TS D 0505 0¥, 0S° SeK RIREOT grOE)?
@) P , (b) Mg
© Ca ' d) Zn
87. Order of inéreasing ionic character is
@ODDE $gamH0 DBR (€505
(@ BeCl, <MgCl, < BaCl, < CaCl, (b) BeCl, < BaCl, < MgCl, < CaCl,
() BeCl, <MgCl, <CaCl, <BaCl, (d) BaCl, < CaCl, < BeCl, < MgCl, .
88. At 30 degrees Celsius and 730 mm pressure, 380 ml of dry nitrogen gas was
collected. If the temperature is kept constant, what volume will nitrogen gas
occupy at 760 mm pressure?
30 &iflo 295 308050 730 20.80. Dess0 565 380 2.0, B PSS T HEBoBBECB.
B BTG, T60 20.20. HeED0 DY PSS TOKVD) SEW0D S0 FBTEIR0B?
(a) 365 ml (b) 445 ml
" (¢) 380 ml (d 760 ml
6 Year B.Tech.+M.Tech. Dual Degree 23 ' _ 611-B
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89. What is the primary product of Haber-Bosch process‘?
b6 (SEWS® 5o Lgoims:égfbao

(a) Ammonia (b) Nitric acid
SBIRAS BT oot

(¢) Nitrous acid 'I (d) Pyridine
DR eﬁé‘:’)‘;&i} 2885

90. Acid rain is caused by the pollution of environment by
m@édeaqej‘s SPRUSE0 PN T &) HTO8 S°Ee0
(a) Carbon dioxide and Nitrogen

SE)® GoSrgHE 080k eSS

(b) Carbon dioxide and Carbon monoxide
S°E) SATFE 208050 SERITTZE

.(c) . Carbon dioxide and Ozone
5°8) CairgHE BBoso L8

(d) Sulphur dioxide and Nitrous oxide
P8 i B SoBaw Jed e

| 91. The reaction of ethene with HBr in presence of per0x1de 1s called
2085 $530506° HBr &° 5685 2585 B

(a) Markovmkov addltlon ' (b) Wurtz reaction :
WrERISD Hokessy it &3, 9%

(¢) Anti-Markovnikov addition (d) Substitution
55888 $7°6%,95°5 Soorsan BEESeH

92. Ozonolysis of 2-methyl-1-propene produces

93. Which of the following compounds is formed when benzyl alcohol is oxidized with
KMnO, ? '

BogS ee,So KMnO, 8° e98)5580 3080953 S (808 706" D Sayeido D§)s?

@ CO, and H,0 | (b) Benzaldehyde

CO, %3800 H,0 . Bowdirs
(c) Benzoic acid : (d) Benzophenone
Bo& o8 eazbgéio : , BoEDHSS

94. An organic compound of the molecular formula C;H O .d‘id‘ not give a silver
mirror with Tollen’s reageht but gave an oxime with hydroxylamine. It may be
C,H,0 ©e0eRer EORD ¥ LoBADH TR0 erBY) SEEE" Jed WBE FIgBE R
TEgS ©5E" et a9)08. & ShyEoan |
(a) - CH, =CH-CH,-0OH
(b) CH;COCH,

(¢ R-CH=NH,CONH, |
(@ R-CH=CH-CH(OH)-NH,COCH = NHNH,

95. Which of the following is the most basic?
&3 308 TS° eBsRE 8 S0BB?

(a) Ethylamine ' R A

| 2-2036-1-PDS By, LETODD B0 MR
(a) Formaldehyde ‘anvd Propanone (b) Acetaldehyde only 56pSesd0d , @dOS
b o i .. SR (©) Phenol | (d) Ammonia
(c) Formaldehyde an(il3 Acetaldehyde (d) Propanone only oS Brpate
FoRdarE $8050 ederdirs ERNSE LR ,
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96. In the extraction of copper from sulfide ore, the metal is formed by the reduction SPACE FOR ROUGH WORK

of Cu,O with
IDE 30& PREo %08 TR BAEH BaoS® Cu,0 BIE EoEseo JoBodEo T

S* T8 B08? :
(@) FeS ' e
() Cu,S . ' (d) SO,

97. Arrange the following in the order of decreasing H-N-H bond -angle
%9 800 7630 H-N-H 00455%30 87 55006° Domyes Bathod :
(@) NH, > NH; > NH; (b) NH; > NH, > NH;
(© NH; > NH, > NH] ' (D NH, s NH > NH;

98. The acidity of diprotic acids in aqueous solution increases in the order
20 [°He0S° G385 esé{je) es20850 DBA (K00 ‘

() HY-HScHTe (b) H,Se < H,S < H,Te
(0 H,Te<H,S<H,Se (d) H,Se < H,Te < H,S

99. The formula of a noble gas species isostructural with BrOj is
BrO; &° 5mrach 88 SORS axcsamahod) G, ST e
Py e (b} XE
© XeO, | @ XeF,

100. What is the color of the gas produced when KMnO, reacts with HCI?
HC1 & KMnO, 5855 08350 )t a70500) 8o d90e3?

Y

(a) Brown (b) Dark green
RAeeS050 : e 008 SRV
(¢) Greenish yellow : - (d) = Dense white
S5 H0D) 56930 BewsD
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