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[r r 
-li1. All the values of 

| ;+;J- B I are
, 

t-

l1 1-la
| ;+; V- 3 I drs6 ers; $ulbu>

1(a) t: (1 t r)
z

(c) t*tr t;t
42

PART - A

MATHEMATICS (4O Marks)

(b) tJrQti)
(d) tfr<r t;l

Let p and q be the roots of the equation x2 -ztc*o =0 and let r and s be the roots
of the equation x'-I8x+b=0 .lf p<q<r < s are in arithmetic progression, then
b-a=
p i.r8ob q elb.: b5o56€?o r'-2x+a=0 dl56 5,yel5.lelc SJEoID r 5c8ob s elb.:

b5o56eao x2 -!8x+b=0 dl56 'b,:relb.lerc elb.l$o&. p<q<r < s er: elo566ef 6od,
er53:6.r b-a:

2.

(a) 80
(c) 72

(b) 74
(d) 70

3. A comrnittee of 6 is to be chosen from 10 men and 7 women so as to contain
atleast 3 men and 2 women. Then number of different ways this can be d.one if
two particular women refuse to serve on the same committee is
Sbbo n nd, OUu5ueu iJSoID ag6 $er Aode^re^un" 10 i.ro6 O65perl b.r8ob 7 tufu $er
b.:od 6 rct1r xs a,5 Sar8p Jo35 so::"0. EF6, Dg6r &* "3 

gsr€3ef bp Bo[ra-p3
bb.rge9o55no6, ge Sar8c SUpUf XOf, celq sdirer bo$$
(a) 7640
(c) 7800

Let p be total number of 4 digit numbers formed with distinct digits using the
digits l, 2, 3, 4, 5, 6 and 7. out of them if q is the number of numbers which are
greater than 3400, then p : q -
eroBerr I,2,3,4,5,6.iJ8oID 7 erbc a5olrffoo se;bp elo3erd SUpOef 4 eloBer bo+5er

ergo 5op5p ers.rSo&. 5o3ef 3400 5od b$b boe5er bo$t q e n>6, erb;"rd.r p : q =
(a)
(c)

(b) 8o2o
(d) 84oo

4.

3:2
b:D

(b) 4:3
(d) 7 :4

6 Year B.Tech.+M.Tech. Dual Degree 611-B
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5. Inatriangle ABC,if a:b:c=4:S:6
to that of the radius of in circle is
a"5ge9{trasS.l ABC I a:b;c=4:5;6
ero66 rpg a5+$nrb$ b.r{5Xer sbg
(a) 12 :7
(c) L5:7

6' The perpendicular distance from the origin to the plane passing through thepoint 2i +aj -k and,perpendicurar to the vector sl -Z;j +7; i;
: ' nl:r"er do6-r$ bro6 2l +3i -fr aoa.r6 tuoa- a'66q brgolD zi -+j +za rats ooaom

dod 6el5.lb$ Xel ercal616o

(a)

(c)

13

174

9

a/65

7 ' The angle between the faces OAB and, ABC of the tetrahedron with vertices
o(0, 0, o), a(r, 2,L), B(2,r,8) and c(_r, t, 2) is
Sgnru:o(O,0,0), A(t,2,r), a(z,t;z) ir8orD c(-r,t,z) ef xer .66.rr5.r6p drsl,
6er5l:eu OAB bJOoIDABC er b.r65/(er Seao

(a) 30'

(c) cos

then the ratio of the radius of its circumcircle

erqud er5;p6.r crs bsbp$ a5+Snrf$ bJBoID

(b) 16: e

(d) 16 :7

T2

474

13

{50

(b)

-r(to'1
t Bbl

(b) 60'

(d) cos
/tn\

-11 rt 1

Isb]

8' Let a, b and c be three vectors having magnitudes tr, 1 and 2 respectively. If
ax(axe)+6 = 0, then the acute angre between o and c is
a , 6 br8ou.D c err Ssireao 5t1)bn. 1, 1 ir8oy.D 2 erbr 5on5 5.1161 566eu.
ax(axa)+b =0 e 16, erb"pd-r a brgorD e br65xer ererp$eao

(a) 
;

(c) 
+

6 Year B.Tech.+M.Tech. Dual Degree 4 611-B
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9. In MBC,7f. A=(t,Z), Band Clie on !=x+a (a is avariable), thenthe locus
of the orthocentre of the triangle is
LABC ef A =(t,Z), BbJSoY.D C* y =tc+a(a u55erc.8)-p6od, er 1&qbasb.r dr56
eroal 3o155.1 do6.: 56nD

(a) r+y-3=0 (b) y=x+I
(c) 2y=x+3 (d) 2x-.1=0

10. If the straight line passing through the point e(5, +) makes an angle { with the
6

X-axis and meets the }l:ne L2x + 5y +10 = 0 at Q, then the length of PQ =

e(2, +) t(loa-iodc bUqY dp X-er{od { S*o 3rr4 sOoxr L2x +5y + 10 = 0 56d6$bJ
J

I 5g Seub;od, erbp:d: PQ dr56 i"6O
(a) z+lQJz *7) &) selfrJi + +)

(c) rz+l$zJ-z +z) (d) tzzl$zJi +s)

11. If the second degree equation x2 +2Ji xy +2y2 + 4x + +J-Zy+l = 0 represents a
pair of straight lines, the distance between them is
65&cur S8bree (66/(S) 5Sc56eao x2 + 2Ji xy + 2y2 + 4x + +^l-Zy+1 = 0 a,5 bdct6etr

obn"6cp n -sA, ue3 Q65 Xer 6.16o 
. ,(a) 4 (b) 

/^fA
(c) 2 (d) 2$

12. A is the centre of the circle *' + y' -2x - 4y -20= 0 . If the tangents drawn at the
points A(,2) and D(+,-2) on the circle meet at the point C, then the area (in
sq.units) of the quadrilateral ABCD is
5J9" *2 +y2 -2x-4y-20=0 dr56 3og6o A. 5J9ol aoS.rger A$,2) 5r8oYD

n(+, -2) er r$ Aer r3u26$eD ao6JO C 56 50!, er5;rdr 56rt5rp9 ABCD QogUAdo5o

(.6rr oSrrce^rd)
(a) 70 (b) 75
(c) 80 (d) 84

13. The pole of the straight line 9x + y -28 = 0 with respect to the circle

2x2+2y'-3x+5y-7=0 is

1Sb-o 2x2 +2y2 -3x + 5y -7 = 0 5J*, bdtt6$ 9x + y -28 =0 d.rSi, 6;bo
(a) (3, -1) (b) (2, -7)(c) (-3, 2) (d) (1, *2)

6 Year B.Tech.+M.Tech. Dual Degree s 611-B
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-3I-cos-tr
14. llfil ---_;- =

x=tO * Sln f COS tr

(a) 1

(c) 2

(a)

. 
(c)

t3. pt

d}v
, then :--!- at t =L

clx-

ercu6, el5;pdc t =t

(b)

(d)

(b) 
z

(d) 
z

15. If y = t2 +tB and r =t-t4

! =t2 +tB 5J8orD x =t-t4
3(a) z

,.
(c)

3

If A>0, B>0 and A+B=Lr,thenthemaximumvalueof tan AtanB=

A> O, B )0 Sr0oipA + B ={ ,oa$, elqPdJ tan Atan B drl51, XS$ce\)b

(b) r/g

1(d) ;
z

is equal to

36 
qI

^ dx'
2

4

3

16.

1

a/3

I
3

and p2

o
(a) 

*
(c) #

are respectively the length of the perpendiculars from on the

erpenaro-p Aeb ercardq)o s6OeD. Krp? + KzpZ erol6, el5;pdr

(b) 4
(d),z

(b) 
+

(d) #

tangent and normal to the curve t0213 + y2l3 = o2lz drawn at any point on it' If
Krp? + KzpZ - q2 , then K1 -r K2 -
pt, pz o bt$bnr hrrer dod.rg bro& 5iy5o y2l3 + y2l3 = o2l3 E X., 5Q* aoeso$ 5f;

rfUadP 5J6o5D

K1* K2 =
(a) 5'
(c) 3

18. If Jr3(log *f a*=tr4lA(los *Y +B(Iogr)+ CIog"ef,then A +B+C =

J";(rogrf d* = *nlA[ogt)' + B(Iogr) + clog"rJ, t*rd A+ B + c =

6 Year B.Tech.+M,Tech. Dual Degree 611-B
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The range of the real valued function #i i"

l|l=t d .a bJ6or! / cp$p bo8g no+5eu ercu6, elrp& l1--::l=

(b)

(d)

zr. I t" -tanf'l[ r

Itani 1 _lf-tan

(a) ffi #]
. lcosd - sindl(c) 

fsina -"ora-]

(a) 2

(c) 1

' v+9
u55.5,rrex r56rdf:o -t+ auSl, a"5flr r,"-8x-4 --l

(a)

(c)

If A and B are the two real values of K for whieh the system of equations

x +2y * z =1, x +3y + 4z = K, x +5y +!Oz=K2 is.consistent, then A+B=

b5o56e.eel 555F 
" 

+ 2y + z = I, xc + 3y + 4z = K, x + 5y + 702 =K2 cergdn 6odo6.:S{r Xel

K dr51r 6od.l a.bb $eubeu A-5.l0o1p B erou6, erb;"rd.l A + B=

(a) 2

(c) 4

22. If a and B

(b), 3

(d) 5

--1tanll'
'a1l

I

I cosd sind-l

l- sind eosgJ

I 
sina - cosd 

I

fcosd - sindJ

.

I' r' Iare distinct complex numbers with lBl=t, then

.:
(b) (-*, -|1u[-fi, -;
(d) (--, -# uli, *)

f-a I:+l=t-afl

6 Year B.Tech'+M.Tech. Dual Degree
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/ ; r\10
29. The sum of the rational terrns in the expansion of I Jz +a; J is\./

/ - ,r1o

[Jz 
+a;J

(a) 25

(c) 35

21. r, 27 x2 +3?r+L6 =, A 
. + B 

. =*,c,then AB +BC +cA=
(3x+2)2(1-r) 3x+2 (3x+2)' t-x'

27 x2 +32x +L6 A rt:- eroD6, er5Jrd.: AB + BC + CA=

drl51, c[6ead erg6eEcf fdirer ob5lratSo

32

4t

(b) 18

(d) 12

(b)

(d)

(a) 24

(c) 16

26;,. If a and B ,are the angles in the frrst quadrant -such that

1-sinp=-|, then a+28=
{10

(b)

(d)

.)(a) 2nn+4, ne tr
3

(c) 2nxt(, ne IJ'

27. 2tan-t l*"".-' 5& +ztunt\578
(a) 1t

2

(c) ,t
4

47ft) nn*J!-' ne I
3'.

(d) 2nn+L. ne I6'

tarra=L 5J8olp sin/=;fu. gofu5ue^girn a S,rSoYpB eDde3 +5odp Seaiup6, elqpdr

a+2P=

(a) 304

(c) 75o,

If 3cos20=L and 32tan8 0=2cos2 a-Bcosa, then the general value of a is equal to

3 cos20 =I 5J6oID 32 tan8 0 =2 cosz a - 3 cos a e nr6, el5;ld.l a du51, i'e6ee 9erl5

45"

900

(b) 3
(d) +o

6 Year B.Tech.+M.Tech. Dual Degree 611-B
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28. If a, B are respectively the mean deviation about the mean and the variance of
the first five prime numbers, then the ordered pafu (a, B)=
a, B w btbbn eD6Q3 acd1l Lbq.b boet5er d151, 5c65i.ro tuo& 5Xe.u s$erbo 5J8o1D plJS

eranr6, elSpdr 155.: obfuo (o, f)=
(a) (2.26,10.34) (b) (2.42,10.36)
(c) (2.62, ro.42) (d) (2.72,10.24)

29. Bag Acontaind 2 white and 3 red balls and Bag B contains 4 white and 5 red
balls. One ball is drawn at random from one of the bags and it is found to be red.
The probability that it was drawn from bag B is

bo,l A d 2 Oerp br8olD 3 Jg6c aro6.rep d.h* bJSoYD bo.s B d + egc brSoID 5 Jps

alotfuel dox*. .6t bo.bcerd a,5 eC 5.lo& o1l53e;5om e"5 aloSs ebc[rm, efi J16S ao8il'

fuQortb. er6 boa B b.ro& *bc$affa sXer 5oqr556

(a) + ft) 25

52 52

(c) g (d) *3025

30. A andBthrow with a pair of dice.Awins if he throws 6 beforeBthrows 7 and
B wins if he thrown 7 before A throws 6. If A begins the activity then his
probability of winning is
A brSoID B u5a6 J",l5o64 sbt!et$. B 7 br $b66o Sod fr:o5.rm A 6 $5Ed A neu{6.r

5r8oYD A 6 SJ s566o Sod nrodcrc B 7 5r 9b86 B frerld.:. +" $Anr A lrdep be6,

er66c frerba-$3 fiet boel556

(a)# cu)#
(c) Y (d) 35

63 69

31. Let X - B(n,p) with mean p and,variance o2.lf lt=2o2 and p+o2 =3, then
P(x<3)=
b.r655co p b.r6o5r s[Js o29d X - B(n,p) erbc$o&. p=2o2 irSoID p+oz =3

eror6, erbydc f(X < S)=

(a) 
;

(c) 
+*

(b) 
?

(d) #
611-B
lP.r.o.I
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92. Match the items of List-I with those of the items of List-II
as'E@ - I do elodoerbJ, d"d@ - II efp eloaerd as6 ScSJo& :

1t//,
(B) f --- 

er{------.ar = (iii) %
6 srntr+costr
n/
/2

(4) Jr/.ott"-"os5xd'x= (iv) 0
_n/

,/2

(v) LIosz
2

The correct match is :

bsQb 6a& :

(1) (2) (3) (4)
(a) (rv) (ii) (r) (iir)
&) (iir) (") (it) (iv)
(c) (iv) (v) (i) (iii)
(d) (i) (iii) (ii) (iv)

I r 4 12 1l33. liml-j "+j"+...+-,: "+....+^ l=
"-*11+ n" 8 + n" r" + n" 2n).

List-I (awao"-I)
d

(1) [ *,1"' - *2 d,* =
-d
tr//2

(2) [xcotxd'x =
0

1(a) -rIosz

(c) I
U

nl2

j sinu .r ' cost x d.x =
0

(a) 5n
256

(c) 2tr
243

(a) ylogr =(los xf +"
(c) ylogx=e* +c

List-II (arae-Il)

(i) %

(i1) ltt*rogz)

(b) 
|ros 

z

(d) jros o

(b) x
(d) 

*+,

35. The general solution of the differential equation (r log dH* y = 2tog x is

erbSob 5$o56eao (r log d** y = 2Iogr du51, J'Gt"6ee J"65
d,x

(b) !=tceto"*+c
(d) logy=x1ogx+c

6 Year B.Tech.+M.Tech. Dual Degree 10 611-B
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36. The equation of a circle which is coaxial with the circles 2x2 +2y'-2x+6y-3 = 0

and. x2+y2+4x+2y+1=0 and whose centre lies on the radical axis of these

circles is-i.t 
.rr' -2x+6y-3= 0 brooy.D *2 + y' +4x+2y+r=o b;$nrleff brr6qiJ66.t"

br8olD & b;6irer dr56 nu"er"{irp3o165rbr Sonb 5J9n dr56 b5c56eao

(a) *2 + y2 + 3r + 5y -2 = 0 (b) 2x2 +2y" -Bx +5y -1 = 0

(c) 4x2+4y'*6x+I0y-1=0 (d) 3x2+3y2+2x-9y+2=0

37. Three normals are drawn from the point (C, O) to the curve y2 = x. If one normal
is the X-axis. the value of C for which the other two norrnals are perpendicular to
each other is
(C, O) aodfu$ b.:ot y2 = x b1s"cB nlrdJ erperoali>relhr Aa"cb. a"5 elpooal X-el{o etou6,

srnOb Bodc er@eroaliroer.r e,5 cr"cg 5J6-5e3 eroalom 6odoC5:$ C AlS6 celf
1^. 1(a); ft);

(c) q (d) q
84U

38. The equation of an ellipse having its centre at the point (2, - S), one focus at
(a, - 3) and one vertex at (4, - q) it
3o16irbc (2, -s) do5.:g 5f, a'5 o'@ (3,-3) 5g 5r8o5! a"s Sgnr: (+, -s) 5$ 50ff5 a-5

6g rpqnrl bSosseao

(; 
-i*'+2y2+3r+6y+60 

= 0 @) 3x2 +4y2 -Izx+24y+36 = 0

(c) 2x2 +3y'-Gx+8y-11= 0 (d) 4x2 +3y2 -8x+6y+41 = 0

g9. The value of C for which the straight line joining the points (0, a) and (5, * Z) is

tangent to the curve y = cl(x+f) is
(0, s) bJocuD (s,-z) dod$$ers.r gOb b6u dal, b15ir y=cl@+l) bgJ 5p62 6el

erdo5o6.r5c Xer C dr56 $wb
(a) 4 (b) 3
(c) 2 (d) -1

40. If the plane tc-y+z+4=O divides the line joining the points P(2,3, -1) and

Q0,4,-z) inthe ratio I:m, then I rrrl,=
tc - y + z+ 4 = 0 erB 6erb.r P(2,3, -f) fcOo:u Q(I, 4, -Z) aoat$erbr SOb 6$bJ l: m,

sb5qd e{dKgod erS;rdc I + m =
(a) 4 @)5
(c) 3 (d) 2

611-B
lP.r.o.l
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PART. B

PHYSICS

41. The coefficient of restitution for a perfect elastic collision is

(3O Marks)

(b) 0

(d) -1

(b) 27

(d) 10

(a) 24

(c) 2r

r -lraos -

r -lraos -

43. The bob of a simple pendulum is a spherical hollow ball filled with water.
A plugged hole near the bottom of the oscillating bob gets suddenly unplugged.
During observation, till water is coming out, the time period of oscillations would
be

a"5 elf,leferSfl dr:s6 n"unr: #eln" do6 begff oobac6b6. Gseluel in^e n".>n:; gtoa

6otdnu So[ral&, et 66;n6 xrsetfum iuoYrar&b6. 58&erb bbJcurnDef, b6l alcU,le^rv.l b$;
5651 6aela.56b s-etil 5 c6nr:n doel:o6?

(a) Remains unchanged
br65toa- doe.uo6

(b) Increases towards a saturation value
XE$serb pO b6rrbder doec.ro6

(c) First increases and then decrease to the original varue
Sac $eDbSJeD6eJ -i18ff 6tbp6 6K;6.ro6

(d) First decrease and then increase to the original value
Ca; Seu55ll5e.l 6ff 6t$yb btJcfu6.:o6

r"$.$ fre grs elPf,recB lboSb$b roea5b.r

(a)

(c)

1

oo

42. A disc of mass 4 kg and radius 0.4 m is rotating with angular velocity B0 rads-1 .

When two point masses, each 0.25 kg are attached on the periphery of the disc, at
diametrically opposite points, its angular velocity becomes

4 kg 1655e4 ir8orD 0.4 rn a-5i$o Ker e,5 ou; 30 rads-1. $e€cn tsxnl6a a6rtu6.rog.

0.25 kg Xer 6od.t ao6.: gdb5eErerbc bAnD dr:51, a.5b 55e965 ercS.:er b5i elegBfu o,"c SeBcU)

3xnr.

rads-i

racts -

6 Year B.Tech.+M.Tech. Dual Degree 12 611-B
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44. One mole of a gas at a pressure 2Pa and ternperature 27"C is heated will both
pressure and volume are doubled. What is the temperature of the gas?
2Pa $arnr: bg irsolD 27"c 6*Lx6 bf; a,s er"ei uo1r>gs.r egr.rsp 6.c b6bnD br8oyD

(b) 600 K
(d) 1200 K

(a) :o (b) ;

ffo55Eireatu o$og ,&J b6$ Sesi-nD. er ;roSrdy 6J6 d*L/(6 Jo6?

(a) 300 K
(c) 900 K

45. The respective speeds of the five molecules are 1, 2, g, 4 and b kms-l. Then theratiooftheirRMSve1ocityandtheaveragevelocitywillbe
ac5: ereof;o Sdceu bt{cbm l, 2, 9,4 brsoSp 5 kms-1. ye3 RMS (bH s6'fu bf$er)
3mc3, bXe^D 3n'c3 fu6t Xo cfug

(a) Jn : s &) s:Jrt
(c) I:2 (d) B : 4

46. Two waves are represented by 1 xL=Asin (wt+1) ,rra xt: Acoswt Then the
phase difference between them is 

\ 6 )

/\
xt = Asin[rur*f 

J 
n O":" xz = Acoswt erBOo6c 66o6irerbc6rd6.dfo

(c) : (d) i
47; An object is placed at a distance of 18 cm in front of a mirror. If the image is

formed at 'a distance of 4 cry on the other side, then focal length, ""t";; ;F]h;
mirror and nature of image are respectively
a.5 66peo's8 blo6c 18 cm dlr'6oef SbJObJ 6oab5.;rdc, o.s gbgaoalo 66peo"s8 ao6s p6
4 cm 6:'6od Sup&oa. ero.ud er 56pea u{5o66o, 663ea b5arbo bJBoID gbegdoa b5qr"uel
Stbbn

(a) 3.14 cm, concave mirror and real image
. 3.14 ?lo.5o. f1u.s"6 66peeo brOoID Ce lbgdoalo

(b) 3.14 cm, convex mirror and real image
3.14 -ilo.So. Sroenrs6 663eao ir0olD ca lbgEoalo

(c) 3.14 cm, convex mirror and virtual image
3.14 -bo.5.r. $oqly6 66peao br8oU.D AlO5 gbgaoal

(d) 5.L4 cm, concave mirror and virtual image
5.14 -ilo.5o. gus.6 66peeo bJOoSD $A"S gbgdoal

6't1 - B
lP.r.o.l
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48. A cell of emf I.2V and internal resistance 2Q is connected in parallel to another
cell of emf 1.5 V and internal resistance 1C). If the like poles of the cells are

connected together, the emf of the combination of the two cells is

emf L.2 V br8obJ erc6Qi6a6o 2 Q Xo a"5 ffoeu"cp emf 1.5 V iJ8olD erc68p6afio 1fl Xer

5J6-5 iue;'cB 5bro66orn 50i"6J: Foeo'el 5a"8 14$a-erb.l 503b,6o6.: {oerer bo6.rXo 6.151,

emf

(a) 0.8 V (b) 3.e V

(c) 2.7 V (d) 1.4 V

49. A wire of length 'L' m carrying a current I amp is bent in the form of a circle.
Magnitude of its magnetic moment is

'L' 5o J"dO. I erobcU;6 cd!5e5 1551r"Qbp z"g ebfnr bpqr6 UrrSod 5oo'b.1. eranrd o's

elcb#6ob b8ir.eail Jo6?

(a) L212

4r

(c) U
41f

50. The self-inductance of a coil is 50 mH. When a current of 1A passing through the
coil, reduces to zero at a steady rate in 0.1 second, then find the self-induced emf.

a"5 ebXfrg b5cUco IrUSO 50 rnH. o"c tuoa- lbsiroS cd5c56 gba"IFeu 0.1 b55d 1A Sro&

6.rb5nrl b 5.r 6 
fi 
6, o"o d gl 0 OnrdcS $ 5.r5qer5 ar er o

5V

50v
(a)

(c)

girUSO5 15e964{o 80 O Xer a,5 $:USo bJ8o1D c646o 60 O Xer a,5 p6{6o 6r8uf e,5 ac as$yc3

Selb al &a-al. 5 et cUo o el5 646 o 5J I oID i"b.:6^lo sp65o 5 tJo b n
(D?J

20 g),0.4

100 Q, 0.4

An inductor of inductive
connected in series to an
circuit are respectively

reactance 80 O
ac source. The

(b) L:!
4n
L12

(b) 0.05 v
(d) 0.5 v

and a resistor of resistance 60 C! are
irnpedance and the power factor of the

(d)

51.

(a)

(c)

(b) 20 et, 0.6
(d) 100 Q, 0.6

6 Year B.Tech.+M.Tech. Dual Degree 14 611-B



if166"5 S6irearg€ , = s go.ref Jer,g5 rd (*"oE freoSo = = 6.6 x 10-sa J.S)

(a) 6.2 x 105 ms-1

(c) 7.3 x 105 ms-1

53. The time gap between 44%o decay and 93% decay of a radioactive substance is

81 minutes. The half life of the radioactive substance in minutes is

AUEET - 2A25

52. The speed of the electron in a hydrogen atom in the n = 3 level is (Plank constant

= 6.6 x 10-3aJ.S)

(b) 3.7 x 105 ms-1

(d) 1.6 x 105 ms-1

o) 54

(d) e

(a) 18

(c) 27

O) Conductor

;rIF5o

(d) n-typesemiconductor

n-65o el6vXf5oap-65o er$ulF5o

55. If the highest modulating frequency of the wave is 5 kHz, the number of stations

that can be accommodated in a 150 kHz bandwidth is

e.5 66o/(5.r dr51, Xs$ 5ld,r5db5 +rc6r5o 5 kHz erord r$ eeeu; 150 kHz d .rc;

bn5* 5%* Scurss5bJ?

(a) 20

(c) 10

(b) 15

(d) 5

a"5 6Ar a"8Ag 5o"So 44% {oJto erlOo$ 5J8o5D 93% {cbo ertur$ 5.r65 ser b55Q Af

Dal+eD 6&ar a"8ag fo"$O e1$ dcO vero $sr&eref

(a) Insulator

alo{5o

(c) p-typesemiconductor

54.. If the energy gap of a substance is 5.4 eV. Then the substance is

a"5 5o"SO 68 erc66o 5.4 eY elanrb'er 5o'$o

611-B
lP.r.o.I
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( n\.
56. In the equation 

[P 
. 
h )V -b) = RT , where ( P'is pressur E,'V ' is volum e,'T' ts

,temperature, 'R'is'universal gas constant, 'a' and.'b'are constants. The

d.imensions of * are
bo

(a) MF1T-2
(c) MoLBro

(a) zaVsp2

(c) '2Pv'

a,5 15$p5o eDSt XSffbps 5g 5e 6"s 6-0 5eg

$o85 f€ffQSg'r' 6oU dod, er5;p6.:'n' geDb

(b) ML5T-2
(d) MLsT-2

(b) ZafVt
(d) 2qVg

(b)

(d)

(b) 45"

(d) 180"

4)
3

4J5

243

q
4

[". +)t V -b) = RT er$ b$ogoeaod'P'-$6uq, ' V''Forr8iree"cJ'?'- 6*LX65r,\ r/" )'
'R' -ilg-s5;ro5rf,o"oscpirb1, o b.r8ob b errtci'o*er e rd # **O9r6ceu

57. The relation between the time'f 'and displacement'r'is I = o*2 + Bx where
I h rI I ',&andpareconstants.If,V,tstheveIocity,theretardationis

&St{o6o 'r' 5r8o5l yer5.p 'f' er 5l{5, boalo6.Q1 605 b$DgdeellD, t = ax2 + Bx , eociJdo .l a '?) ' o(

e, B eu fieoselSn:u'V' elqr:6 ruoea656eafuo6? .

-i
ID

58. The speed of a projectile at its maximum height tu T times its initial speed.
\

If the range of the projectile is 'rz' times the maximum height attained by it, then
'n' is equal to

,le
* u*o 6oe.uo6. er 15$,5so FrgU u5fl el62'

(a)

(c)

59. A book is lying on a table. What is the angle between the normal
on the book on the table and the weight of the book?

reacf,ron actrng

a"5 $QSiu $Oa firo66 arer-p dQ6. ary-i1 Xer OESit 5bd erpooar gbeg'be5 oercS, O[S,
FpSl, eliesg br65$eair: 

'

(a) oe

(c) 90"

6 Year B,Tech.+M.Tech- Dual Degree 16
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60. The distance between the centers of moon and earth is'D'and mass of earth is
'81' times the mass of moon. At what distance from the centre of the earth. the
gravitational force will be zero?

drsr, $o1db&3ogo"er b.r656.1651 'D'. dr&r 16b5o.8 5og5.:D 16b5o.83 81 6e.l ercllb,

{r$rSogdbl bco& Jo6 dlr.65.pd IOU:O5 alerS.l fu-b5b.u erg6.ro8

(a) + @) 2D
234D (d) #(c,
3

61. A   kg stone attached at the end of a steel wire is being whirled at a constant
speed 12 ms-l in a horizontaL circle. The wire is 4 m long with a diameter
2.0 mm and Young's modulus of the steel is 2x1011N/m2. The strain in the wire
is
4 m $6$ bJEoY.D 2.0 mm u5bo Xflf ftur elrf efO q'"XbDb 4 kS o o"qD Sgar&b6.

6e b55fb.r fega bbro66 53es6 e5pe9d 12 ms-l 5SUo be6d SSpb &X bo6"r 5U3d cS;O

aob (fteu cbofi'tueo5o 2x1011N/m2 )

(a) 2.Bxto-a (b) 2.Bx1o-5
(c) 4.6xLo-a (d) 6.9x10-a

62, Two mercury drops, each with radius 'r? merged to form a bigger drop. '7 ' is the
surface tension of mercury, then the surface energy of bigger drop is given by
'r' a.5J"$flel Xer 6odr J"56b aodr$erbc 503, e.5 -bS aod5c$n" So-;erl Scnal&fA.

(b) z% rr2T
(d) z% nr2T

65df*g 5$c enrsarccUoo br0ouD d5:6d $a"Uu (oo, , d"t""t).3e 33br5p6, b€
(a) Remains straight

sQrr3 4o6.:b.:

(b) Get twisted
b0 86Jfbb)

(c) Bend with aluminium on concave side
ere\F,$$CoUJfu pOS $ers"6iln 5ofu5r

(d) Bend with steel on concave side
6$6 pO$ $o"s'65rn" 5ofub.r

J.66bo Qlst be6b56'?' erar6, SUp&tr 116 do6cg dr:sir 6erEg (surface energy)

(a) 2nr2T

(c) 2n12'72

63. A bimetallic strip is made of aluminium and steel (ao,)dsteer ). O" heating the
strip will

6 Year B.Tech.+M.Tech. Dual Degree fi 611 .8
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64' Assertion [A] : Electromagnetic waves exert pressure, called radiation pressure.
Reasons [R] : This is because they carry energy.
c816nr) [A] : $5-r55cUofuo6 66olf5.ueu SerXSoxu grcrnrrc sS6eair erce.rdr.

s6eao [R] : Jodr$6b$m er6 6gs egbr$c ns$bJ.

(a) Both [A] and [R] are true and [R] is a correct explanation for [A]
tA] 5160rr, [R] ao6,:'b6eb$ br6o:D IRI er36 IAI e bseb cb6ea:

(b) Both [A] and [R] are true but [R] is not a correct explanation for [Al
tAJ 50So1D [R] ao6,r b6Qb$, s"s tRl ers6 [A] 3 bsQS e56ee s-5c

(c) [A] is true, [RJ is false

tAI bseb6, sS [R] bs*c$
(q) [A] is false; [R] is true

tAl bO s6c, rb [R] bseb6

In a photoelectric experiment, a graph is
y -axis and the frequency of the incideni
straight line which makes an angle d with

65. drawn with stopping potential along
light along r - axis. If the graph is a
y - axis, then tan g =

a"5 frse$ aab56 lrorxod co*6s i"6]Rcb6hr y - er{op 5.rgob 56btud.5 yo8
sba$55o$c # -ergoA.

6p erqDd tan 0 ='
(a) L

e
t;(c) 

^12le

6odose'p a"5 tm{l Aou.rafb6. 6r tir"b y -er{od B $eao sb ruu

66' In hydrogen spectrum, ihe shortest wavelengths of Lyman and Balmer series are
4 and 1u respectively. The Rhydberg constarrt of hydrogen is
1ILF"5 5$5uoef pbrs broobr o.b.r6 6*r" ffFb5 66ox Qgo brlrbm h brsosrrh,
iX166aS q\rsb S61f, 

fio"o5o

(a)

(c)

(b)

(d)

@);

@E

n'th
2

4(k - 4)
341"

z6 a)
344

pYear B.Tech.+M.Tech. Dual Degree
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67. If a slit of width 'ff' was illuminated by red light having wavelength 6500 A, th"

first minima was obtained at 0 = 30". Then the value of 'r' is

(b) 1.2 x 10-5 m

(d) 7.2 pm

(b) 9.28 x 107 NC-'
(d) 20.5 x 107 NC-'

q =6pC eia"c;erbo65.r65,rSco& Q = 30pC er3aeB0.75 mdr6frrefc3ebfcSrp

b.6r;e^r$ ScVcferbf 55b 5c

(a) 4.L6 J
(c) 2.LG J

70. The resultant capacitance of parallel combination of two capacitors Ct and C, is

20 pF. When these capacitors are individually connected to a voltage source of

IV, then the energy stored in C, is 9 times that of Ci. If these two capacitors are

connected in series, the resultant capacitance value.

Cr, C2 3*.3e^:5erb.: 5iro66b.lm 503b5;p6.1 a"e3 $Ob BJ"Rre^rSp 20 pF. 6e Bodr

(b) 8 pF
(d) 7.8 pF

B+3u6obc s&c&n" IV ceptr SOnb SSd abs.p3 Seubac&b5;pb Cr 3$3er6ef swb dbp

6$ oob q ef cer5 6bp 6$ Sod 9 6e.r: er65o. 6s BodJ 3a"3e,c6erbc 6.8rf SObb a"e3 F06

B$3ur5p ser:b

(a) r.4 pF
(c) 18 pF

(b) 5.16 J
(d) 1.16 J

'r'36eu3 Xer 505br 6500 A 66offQ$o Xer JUu$ s"odl64 L56qo 31, A = 30' 5H eD6Q3

ScSo 5U3&oa. eral6'r' seDb

(a) I.4 x 10-4 pm
(c) 1.3 prn

68. Two opposite charges each of magnitude 500 pC are 10 cm apart. Find electric

field intensity at a distance of 25 cm f,rom the midpoint on axial line of the dipole

500 pC 5Ob::eao Xer 6o6.t i5e96$ er3aer: 10 cm 6t'6nDd dQ*. 65635 er{nD dr51,

5165 aodr$ b.ro& 25 cm 6r"6iDef cab5e5316 ebgb6 Jo6?

(a) 5.76x 107 NC-l

(c) 13.1 x 1010 NC-l

69' The minimum work needed to be done to bring a charge Q = 6 pc fuom "" to a

point 0.75 m from a charge @ = 30 P C ts

6 Year B.Tech.+M.Tech. Dual Degree 19 611-B
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73. At 25'C and 730 mm pressure, 380 ml of dry oxygen were collected. If the
temperature is constant, what volume (in ml) will oxygen occupy at 760 mm
pressure?

a"5:X164*U15 fo5-g53bo Eo6a-c8 11 6rer56er erS.rasc erbb6Sral5 a 6re66er 5e3o *Opg

$3fa croc ereo+6l6er 5ax3?

(a) CuH,

(c) CrrHn

2E"C 5J8oID 730 sr.$o. SAro 59, 380 ru.O. +& er3paS fu98otrar6tr6. 6*LX6 fidori"
6o,9b 760 sr.$o. SAfo 5f; er-8pa5 eri5arob {ob bEir-eenr (ar.O.er$ "foO)e

-.-I

I

I

PART - C
CHEMISTRY (3O Marks)

71. What is the entropy change (in JK-t Mol-l) when one mole of ice is coverted into
water at 0"C? (The enthalphy change for the conversion of ice to Iiquid water is
6.0 kJ mole-l at 0'C)

0"C 56 a,5lr65rosc (ice) bc 5e3 g3o5 nr8lbbp6c a:8fr ;oge$3 ntq (JX-r Mol-r en5)6

Jo6? (0"C 5g SroS.rip be3n irtb;e^:$ Joq.Op ittllJ 6.0 kJ mole-l)

(a) 2.013

(c) 20.73

(b) 2.re8
(d) 21.e8

72. When a hydrocarbon undergoes complete combustion it requires 11 equivalents of
oxygen and produces 4 equivalents of water. What is its molecular formula?

(b) cnH,

(d) CuH,

(a)

(c)

569

365

(a) Urea

ob:pEo1r

(c) Potassium nitrate

#erircU:o Etdeo>

(b) 44e

(d) 62r

@) Ammonium sulphate

efir"d$cbo bdpe^l

(d) Super Phosphate of lime

Kn"56 +fuJN erF gS

74. Regular use of which of the following fertilizers increases the acidity of the soil?

€€ $o6 usef 5 U+c[:f J6O 1-5bco 65p5.roc'pd6o Serb 3er eri.r6o b6JtbbJ?

J

6 Year B.Tech.+M.Tech. Dual Degree 20 611-B
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75. What effect does the temperature have on the half -life of a first order reaction?

a"5 f56b.r $iros b65 dr:56 urB"lDOA A*LXry l5evbo Jer doero6?

(a) It Increases (b) It decreases

er6 ?ctf/$b.r el6 5fibr

(c) It remains the same (d) Both increase as weII as decrease

el6 36on" do6.lbc er6 -bl{:tu5.ro6 5.:Eo5r 6X;6roB

76, When two perfect solutions with volume'V each are combined, what shall be the

volume of the resultant solution?

1/' {Db .bonreaoXer 
do6c fooPg 1o"bee"erb.: 503bbJdr 5U3d P06 lcbeao dr56

FobSSireao Jo6?

(a) v ft) 2v
v2V

(c) Greater than 2 V (d) Less than 2 V

2V sax JKr6b 2 V 5-h 6$65

77. The appropriate relation between the surface area of any solid with that of the

particle size can be stated as

5eo iubbo"$nr er56 dbS6er pee6ir: 5rOoID o"D Sea58b.reaoer 5cff5 SSQ5 boaroGi"S;

5r e6on" 5O-6nf*r3nr

(a) Surface area of any solid is always equal to the particle size

Spa- pffo"$o oDil56 d506erpa"e5b.u Jg5;pd,r Sea 58b.reao55r bfrbon" do6.:b.l

(b) Surface area of any solid d.oes not depend at all on the particle size

Spa" ;of f 6o.$o dr51, 6b86er pao5ir SeaSSbreaop erqJ"65& 6odd$

(c) Surface area of any solid increases with debrease in particle

se;r {uf bo"$o d.u56 d586sQae55r 5ee 58b.reao 6flSb;p6.r bdrfbbJ

(d) Surface area of any solid. increases with increase in particle

SQ;r {ob 5o"So Or:Sb e586sAaebir Sea Ssireaod e6ctuS.r

6 Year B.Tech.+M.Tech. Dual Degree 2'l 611 - B
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78. which of the following has the highest molar conductivity?
€t g8o6 Dcd 5A el656sele>.6 a"b"S6 XOg doe.uo6?

(a) [et (uur), crr]
(c) rn [re(cN)u]

au5a--S

(d) Nylon - 6, 6

81. XeFz is isostructural with
XeFz 6od bircsds (iso structural) S0ff doearoO

(a) ICU

(c) BaCl,

(b)

(d)

83. The product formed when acetonitrile
concentrated HCI is

(a) Methyl cyanide
&r0e5AEE

(c) Acetic acid
etbe3S erS.lir>

(b)

(d)

RoS- 6,6

(b) sbct3

(d) r"F,

JbQseesbr'bers nff HCi 66 a"$5 aer c$;rea Bogo.ebb"pcc Supd d-6penr:

NH2 - NH2

2,4-DNP

is hydrolysed partially with cold

Acetic anhydride
el3e35.l5:,r,aELLL

Acetamide

(b) [co(xHr),c12]cl
(d) [c" (uro)r]cr,

79. zr and Hf have almost equal atomic and ionic radii because of

5$ boatoSir
(c) Actinidecontraction

*rFE ro$;ar

80' 
Th:,?n",ltesis of which of the following polymers involves the repeated loss andsmall molecules
'& 18oB $obJ6d 6n ro$rreaod rd bd eb; erearger b$o azut 6oe,uo6?
(a) Polythene ft) Buna-S

Zr b"l8c[r: Hf brir6)n" bi-nb b6i:.eal iJEoSD ero5.rc5 a"5a"$o 50ff doda_p3 y6eab,r>
(a) Diagonal relationship ft) Lanthanide contraction

eroQ6 troSsnr
(d) Belonging to the same group

&3 Ltu O Eo6dir>

$o65
(c) Buna-N

au"5a.-N

(a) NH2OH

(c) NH, - NHC6H'

82. The reagent used for obtaining osazone derivatives of fructose is
LFS66" e"b#S d-6;bpo aS; s6so

6 Year B.Tech.+M.Tech. Dual Degree 22
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84. The element with atomic number 26 will be found in the group

Sdlreal boe)5 26 Xer 5lrerSo el@obr Lrc-O

(a) 2 (b) 6

G) 8 (d) 10

85. The correct bond order in the following species rs

6e 13oB ue3d SSQb aro{ $b.rbrc

(a) O; <O; <O7-

(c) O3* .O; < O;

(b) O; <o;.O3-

(d) O?* .Ot < O;

86. Which of the following pairs represends isobars?

6t po6 ilod 5 asoo o#a;"6er pxge{5o blro.brb.:?

(a) tH", and aHe, (b) 'nMgp and 25Mgp

He, ic8o5l nH", znMgr, SrSorytuMg,

(c) noKrn and SeKrn (d) noKrn and aoCaro

noK* broolD unKr, 
'oKrn Sr8oYl4oCaro

87. If the pH of a hydrochloric acid solution is 4.0, its molarity is

(b) o.4

(d) 0.0001

&5 el6t*85 er5: go'beao do56 pH ceub 4.0 eranrb, crc b:er8e3

(a) 4.o

(c) 0.004

611 - B
lP.r.o.l
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vOc[:o dv6ar3e5
d\LU

(c) Potash alumn
&e.llese5:

(a) LiCl < NaCl < BeClz
(c) NaCl < LiCl< BeClz

89. The correct sequence ofincreasing covalent character is

bbrdrabcUr b5a:"bo bSfi bSQb g55:ir>

io&cUco ps6aptse5

(d) Calcium hydroxide

s"$c[lo tfc.$6

&) BeClz < LiCI < NaCl
(d) BeClz < NaCl < LiCl

When borax is dissolved in water, it gives can alkaline solution. The
solution consists of the following products?
e5€o"Spb; bsef SEfio.rb5;pdr a,5 qSlo"bea5'l Sup6cnr. er q'd lo"beaod 6a $o6

6o6cbc?

88. Water softening by Clarke's process uses

g66 fbg8cUc a"5o" 5e3 b:;d$e5sl Lro.ba-c3 d5o1r8o38?

(a) Calciumbicarbonate (b) Sodium bicarbonate

90. Alkaline

463oXoc

(a) NaOH and HeBOs

NaOH ir0o1D HeBOe

(c) NaHCOs and HsBOs

NaHCOe bJSo:D HsBOe

(b) NaOH and BHs

NaOH 5r8o5r BHg

(d) NazCOs and HsB.Os

NazCOs br8o5.D HsBOs

91. The amphoteric oxides among SiOz, GeOz, SnOz, PbOz, CO and GeO are

SiOz. GeOz, SnOz, PbOz, CO 5r8o5D GeO exf 65b5arrb er$16e1

(a) GeO, GeOz @) SiOz, Geoz

(c) SnOz, PbOz (d) SnOz, CO

Which of the following compounds ,*,i[ exhibit cis-trans isomerism?

€e 18o6 red 5 5lo6rY55r 35-ge^r5p &5p65fr pdS;o5:h:?

(a) 2-Butene (b) Butanol
^ 8r
Z-rutel,J ru5eoSd

(c) 2-Butyne (d) 2-Butanol

2-ru5Q5

92.

6 Year B.Tech.+M.Tech. Dual Degree 24
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93. Which of the following terms dbes not describe CH, - CH - CH2OH ?

6t gSoB rcd 5 ranu CH, - CH - CH2OH e e50o55c?

(a) Allylic

Jo05
e.

(c) Monohydric

zu"*.X@5

@) Vinylic

eaog

(d) Primary

,bbJ6
LL

94. Arrange the following compounds in increasing order of their boiling points

@) (r) < (i1) < (iii)

(d) (iii) < (ii) < (i)

DNA
DNA
Protein

lae8S

@)

(d)

6e 13o6 bfu6$o"efic a"e3 qI9DqYfb f;bo 
-ir0fr g5Scoef 5UpUncnr:

CHg.(i) ) CH - CHz Br
CHe'

(ii) CHsCHzCHzCIIzBT

cF'
(iii) H3C-C- CHs

I

Br

(a) (ii) < (i) < (iii)

(c) (iii) < (r) < (ir)

(a) RNA
RNA

(c) Vitamin C

' sersrs c

95. Identify the compound which does not act as a target for drug action in the
human body?

nr"bb f6Uod ffi\6 5W o$on' 5s SoUlc bfugUbnrbc fuQo$5.r>

611-B
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96. The flux used in blast furnace while melting iron ore is
abcir S68os6od TF idJ5ef db6;,no$ f5p(a) Lime stone

brQOocu
(c) Carbon

56;sbr

(a) Cloud
Soi.ln

(c) Milk
J.e})

(a) O>Se>S>Te
(c) S>O>Se>Te

(a) SCN-
(c) (scx),

@) Sodium chloride
ao&cU':o S_bE

(d) Ox;'gen
erSpaS

97 ' ostwald's process generates nitric acid from ammonia via the formationintermediate compounds
o*sg L5lecuoef ererscoF b.rod b1as5.rir Eorr"ubsdod Supd b.r{go66 b3o.do.eu
(a) Nitrogen and nitrous oxide

Eref,"S bJOorD Etqr5 o$6
(b) Nitrogen and nitric oxide

Ere$a5 bJ6qy,D p1e35 eg6
(c) Nitric oxide and dinitrogen pentoxide

pge35 erg16 ir8obr REre$a:S bou,glE
(d) Nitric oxide and nitrogen dioxide

e1e35 erg16 brSoUD Efe,f"S 60:r.9)6

98. which of the following is'an example of emulsion?
€r g3o6 ilsd Jbcg5$ +cnlr.6ea 56?

99. what is the correct order of reactive among the series?
e.cJb pe3ed b6eb bo5 gSbcBoOZ

(b) Smoke

i"X
(d) Curd

bttrfu

(b) S>O>Te>Se
(d) O>S>Se>Te

(b) (cN),
(d) (ocx),

100. Among the following which is not pseudohalogen compound?
dt 13oB uod b.rGafpdefas b3o6sbnr: s-p66?
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