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Dual Degree Programmes in Engineering
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PART . A

MATHEMATICS
''

The range of the real valued function ,* !^2 , i,
tco -8x-4

r+9;r[b Srre6 g$.lc[ro 6,*,)' .. dDS1, u^\,3
x" -8x-4 or

(4O Marks)

1.

2. If A and B are the two real values of K for which the system of equations
)c+2y+z=7, x+3y+42=K, x+5y+r0z=K2 is consistent, then A+B=
bfu56eeel5^q5F r +2y+z=I, x+3y+4z=K, x+5y+L}z=K2 sosdn dodod.l$XelaQ
tK dt5b Bo6.r ;r!5 

teDbeD 
A SrSoID B erou6, erb;odc A + B=

(a) 
, 
(*,-*l u[], -;

(c) (--,il r-r[1, -)

(a) 2

(c) 4

(b) (--, -fJ v[-f,, -;
(d) (--, -#l u[], -)

I r -tangll 1 tangl:l ,

Itan$ t lf-tang 1 l
(a) f::: -:lYl (b)

fsind c6s0 I
(c) f:::: -:'::l (d)

fsind - cosd_]

l:^t
If a and B arc distinct complex numbers with 

I Fl=t, then l-F-o=l=

I n --l
l|l=t ff a 5c8ob / p@bl foS$ fo+5er erou6, erb;c6.r | -E 

- o=l=- q t? ll-dBl
(a) 2

G)1

I cosd sindl

[- sind ' cosdj

fsind -cosa]
[cosd - sind_]

(b) !,

(d) 
+

6 Year B.Tech.+M.Tech. Dual Degree .. 611-A
IP.r.o.l
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[r r 
-l*b. All the values "f L;.;J-Bl are

l-r r '-l?
l i+:'/- g I dr56 ers; sobep
L22 I

1(a) ti(1 tt)
z

1(c) t+(1 tt)
iz

(b) 11fi1rti)

o(d) r+(1 rt)
42

G. Let p and q be the roots of the equation x2 -2x*o. = 0 
11d 

let.r and d be the roots

of the equation x2 7L8x+b = 0 .lf p<q<r < s are in arithmetic progression, then

b-a=
p brSg1u q etb.l b$056€?o 12 -2x+a=O dl56 irlerilel$ iJ8oID r 5.l8oil s er$.r

5$o56eeo x'-lg1+b=O du51, Srr"erfr:erC elbl$o6. p<q<r < s eD: erc5@6.ef dod,

er5;p6.r b-a=

(a) 80

(c) 72

(b) 74

(d) 70

7. A comrpittee 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 done if
two particular women refuse to serve on the same committee is

55bo n rn6r Otbbpep SrEoYD a6itto leu *ode^regn' 10 ScoB Otbbp'eu 5r8oID 7 fufu ler

$o&, 6 tutll lXer a"5 SzuEc Jo35 ScSt"O. qftt c95tr b*, a,3 SzuEef fp ScUra-pB

bicAe9o55#6, gr 5ruesp 5o3Uf Xofr aelq sdiuer bo$5

(b) 8020

(d) 8400

(a)

(c)

8. Let p be total number of a digit numbers forrn_ed with distinct digits using the
digi[s I, 2, 3, 4, 5., 6 and 7. Out of them if q is'the number of numbers which are
greater than 3400, thenP : q =

erc3er 1,2,'3, n, U, 
? 

Sr8qp 7 erbr abdrffoa 9.e;51 erc3erd SUJOef 4 ercEer bo+5er

6rgo bo$'p ertu$o&. 5o3ef 3400 sod b5p$ boel5o 5o$S q ero.r.r6, er5;pdc p : q =

7640

7800

(u) 3:2
(c) 6:5

(b) 4:3
@) 7:a

6 Year B.Tech.+M.Tech. Dual Degree- 4 611-A
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9. The sum of the rdtional terms in the expansion of (Ji*e+)to i"\,/
/ - r\10

[rrz 
+sEJ

(a) 25
'(c) 35

10. ,, 27 x? + B?x +16 _ A *_B C r,_ .

(Br +2)z e- x) Bx +2 (sx izf+i*,then AB + BC +cA=

11.

(b) +5"

(d) 9oo

o(a) 2nn+4, ne I3'
n(c) 2nn!::-, ne I
3

a-

13. 2tan-t ]**""-'5!2 *ztun-'!
5ttr

(a) 'e
2

'

(c) 1l

4

' (b) nn*4, ne I'3
(d) 2nntl, ne I'.o

)

^\' lftu,
3

/r\ lf(o,
o

dt Sl, c[6ead er56e3c[r bdiro eu53arSo

(b) 32

(d) 4L

27x2+32x+LG A B . C
A;ffi=sfu* G;g.* eru6, erb;rd.r.A-B +BC+CA=

@) 2a

(c) 16

lI a and p are . t-he angLes in the
1

sinp=-| 
=, 

then a +28=. 
{10
1^lit^na=i SJEo:D sinB!* erdcSe.re^grn a b.>OoIuB eD6oi;.t5odC $eairp6, erb;p6r

12. If 3cos20=1 and 32tan8 0=2cos2 a-}bosa, then the general value of a is equal to
Bcos20=1 b.looSD B2tan} 0=2cos2 a-Bcosa elol6, elb"p6.l a dls1, i"qr6ea $epb

(b) 18
.t :(d) 12

('rr1rtrrst quadrant such that tana=- ano,7

6 Year B.Tech.+M.Tech. Dual Degree 5 611 -A
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L4. In atriangle ABC,7f a:b:c=4:5:6 thentheratioof theradius of its circumcircle
to that of the radius of in circle is

(b) 16: e

(d) rG :7

15. The perpendicular distance from the origin to the plane passing through the
point 2l +3j -fr and perpendicular to the vector Si -+j +78 is
5.uer aodr$ S.ro& 2i +3j -k aoar6 fboa- n'66r" 5r6oID Sl -+j +2ft faf51 ooaono

eod 6eXlS5.: Xet ercat 5.16o

(a)

(c)

16. The angle between the faces OAB and ABC of the tetrahedron with vertices
o(0,0,0), A(t,.2,t), B(2,1,8) and c(-t,t,2) is

E"gnueuo(O, 0, 0), A(L,2,t), a(2,t, z) bJoorD C(-t,t, z) uf xer s6ctb3g drs1,
6el5.leu OAB bJOoID.A-BC el bc65Xet $eao

12

474

13

{50

(b)

(d)

13

h4
I

a/65

-r(tz'1
l.gb,

-r(to'1
IBb]

17. Let a, b and c be three vectors having maSnitudes 1, 1 and,2 respectively. If
ax@xc)+ b = 6, then the acute angle between o and. c is
d, a f.lOo:l c eD SEfreeo btlrbm 1, 1 5r8o5D 2 el$c SOnb n)r.6r 586eu.

Ax(Axe)+6 = 0 eran:6, erb;cdr o irOoID e bJ{SXer exr;$eeo

(b) 
+

(d) t
(a) t
(c) x

a"5 1a{bail .4-BC ef a: b: c = 4 :5 : 6 erol6 elSpdc o"o b8b;6 r5}gnDs$ bJ8orD

erc66 r.l9 otl$nDs$ b.r65Ker sbg

(a) 12:7

(c) L5:7

(a) 30"

(c) cos

(b) 60e

' (d) cos

6 Year B.Tech.+M.Tech. Dual Degree 6 611-A
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L8. If a, B are respectively the mean deviation about the mean

the first five prime numbers, then the ordered pait (a, B)=

a, P oJ 5t$bn eD6e3 o5.r 1bq"5 5oA5er Ol"r5b 5r{5bco b.lo& SXar: $5erbo 5J8oID g[J@

e nr6, er5;pdc $5c obfto (o, f)=

and the variance of

19. Bag A,contains 2 white and 3 red balls and Bag B contains 4 white and 5 red
balls. One baII is d.rawn at random from one of the bags and it is found to be red.
The probability that it was d.rawn from bag B is

bo.s A ef 2 OerC 5r8o1D 3 Jg6s acotfuep dox* iJ8olD bo.9 B d 4 Oerc 5JOoID 5 J16S

aro6oeu do1*.6t bo.b.lexf a,5 o-s 5ro& o5rdp.s;5om e,5 aro8c ebcbm, el6 J16c aoegm

fu0oe6. et6 boa B 5.:o& ebcUcar&fa *Xer boeyb56

(a) (2.26,10.34)
(c) (2.62,IO.42)

(b) (2.42,10.36)
(d) (2.72, LO.24)

25(b) n
(d) #

(b) 
?

(d) #

2A. A andBthrow with a pair of dice.Awins if he throws 6 before Bthrows 7 and
B wins if he thrown 7 before A throws 6. If A begins the activity then his
probability of winning is
A iroo1D B uS ar6 J*.,r5erd &b6rrytb. B 7 br eb66o Sod iro6cn" A 6 $b86 A dep#6c

iJ6o5D A 6 bJ $b66o Sod tucodc rv B 7 5J sb86 B ieri"6r. eu $Cfc A Ar6er be6,

el66c Rsbc.PB Xer 5oqrb56

27(a) 
62
32(c)
63

2L. L,et X-B(n,p) with mean p and.variance o2.If /t=2o2 and, p+o2=3, then

r(x < s)=

br{Sbro p 5r8o5D c[Je o2erd X - B(n',p) erb.r$o&. p=2o2 bJSqD p+o2 =3

eranr6, erbpdc ,e(X < S)=

@)H
(d) #

6 Year B.Tech.+M.Tech. Dual Degree 6't1 - A
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22. In A,ABC, 7f. A=(t, Z), B and C lie on ! ='x+a (a is a variable), then the locus

of the orthocentre of the triangle is
MBC ef A =(t,z), BbJSoY.D Ceu y =)c+a(a uS $ele8) pdod, e ge9{bair dr56

ercarSogdil Eo5.r 56nD

23. If the straight line passing through the point e(2, +) makes an angle { with the
6

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

e(2, +) tuoa-oodo b6.56c) X-er{od { f*o 3Kr4 rrOo:r I2x +5y +10 = 0 56i16$bJ
'63

I b6 Seubcod, er5;p6.: PQ 4151, ."6Q1

(a) a+l@Ji +z)
(c) tz+l(tzJi* 3)

(a) )c+y-3=0
(c) 2Y = x+3

(b) Y=rc+I
(d) 2x-Y=g

solQJi + +)

nzl(zJz +s)
(b)

(d)

24. If the second d.egree equation x2+2Jixy+2y2+4x++"FZy+1=0 represents a
pair of straight lines, the distance between thern is

A5ebcb 58nree (66f(s) b$o56eeo x2 +2J-2 xy +2y2 + 4x + +J2y+1 = 0 a,5 f6fdet"

g1rl*a"f br-sb, a"e3 b.:65 /fe.r 616o

(a) 4 (D 
fuu

(c) 2 (d) 2J3

25. A is the centre of the circle *2 + y2 -2x - 4y -20 = 0 . If the tangents drawn at the- points B(t, 7) and n(+, -2) on the circle meet at the point C, then the area (in

sq.units) of the quadrilateral ABCD ts
5J9" *2 + y2 -2x - 4y - 20 = 0 dr51, 3o15o A. 5J9oE do6r$er A$,1) ir8oYD

D(+, -2) o r{ Aar r3U26q)eD aodb6 C 56 50}, err;pd": $6cdcps ABCD dr56 pa"e5o

(5rr oSllceod)
(a) 70 (b) 75

G) 80 (d) 84

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

2x2 +2y' -Bx +5y -7 = 0 is
SSSo 2x2 +2y2 -3*+ 5y-7 = 0 dJS b6tt6$ 9x+y-28= 0 dr56 6;5o

(a) (3, -1) (b) (2, -L)(c) (-3,2) (d) (I, -2)

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

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

(a) *2+y2+3r+5y-2=0
(c) 4x2 + 4yz +6r+10y-1 = 0

(b) 2x2 +2y2 -Bx+5y-1= 0

(d) 3x2 +3y'+2x-9y+2=0

(b) i
(d) 

3

(a) i
(c) i

3x2 + 4y2 -L2x +24y +36 = 0

4x2 +3y' -8x +6y + 41= 0

erdo5odb$ Xer C d.u51, su:5
(b)
(d)

(a) 4
(c) 2

@)5
(d) 2

3

-1

2x2 +2y2 -2x+6y-B = 0 bJ8oID *'+ y2 +4x+2y+l=0 bp$nrer&{ 5XFSDO6r"

irSobJ & b;-6^irer dr56 irr.er{irp3o15nrb.r g0nb 5J9nt du51rb$o56eeo

Three normals are drawn from the point (C, O) to the curve y2 = x. If one normal
is the X-ayis, the value of C for which the other two normals are perpendicular to
each other is
(C, O) ao5.r[ fuo& y2 = tc bgss3 i]rdr erpooarflerb.r A.ut$. a"5 elpercar X-el{o e nr6,

srn0b 6od.r elpercarS.ueu a,5 o-0g 5r6'5Q,3 ooaono dodoS.l$ C dl56 $eub

29. The equation of an ellipse having its centre at the point {2, -g), one focus at
(9, -g) and one vertex at (4, -a) is
3o1dir:b.r (2, -g) ao6cg b$,.a"S o-p (8, -g) b6 nroolD a"s Sgnu (+, -e) bS sonb a"s

6g rpqnr b$os6eao

(a) 3x2 +2y2 +3x+6y+60=0
(c) 2x2 +3y2 -6x +8y-11 = 0

(b)

(d)

30. The value of C for which the straight line joining the points (0, g) and (5, - Z) is
tangent to the curve y = cl(x+ f ) is
(o,g) SrOorD (s,-z) dod:gerb.: g05 truv 6$, bgnu y=cl@+t) ssr b36p 6+

31. If the plane tc-y+z+4=0 divides the line joining the points P(2,3,-1) and
8(L, 4, -Z) in the ratio l: m, then I + ftL =
tc-y+z+4=0 er3 6erbic P(2,8,-r) nroo:r Q(r,4,-2) aoruOeficsO56e)bJ l:m,

sf5gef $#dbJod erbpd.: I + m =
(a) 4
(c) 3

6 Year B.Tech.+M.Tech. Dual Degree g 611-A
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1-cos3r
3)Z. IllTl 

-:- 
=

x-+o x srn.f cost

(a) 1

t'n\ ,.
\v,/

(b) 
z

(0;

33. lf y-t2+ts and r =t-t4,then ffi "t

! = t2 + t3 bJBoiD )c = t -fa elanr6, elb;p6-l

o

(a) i
2(c) -5

If

A

(a)

(c)

is equal to

56 
q7

o dx'
2

t=I

&)

(d)

34.

35. from origin on the

any point on it. If

Xer 5pa- aodb$ bf;

= a2 elou6, er5;p6;

(b) 4
(d) 7

(a) 
*

(c) 9u,

(b) 
+

(d) *

A>0, B)0 and, A+B=L,thenthemaximumvalueof tan AtanB=
3'

> 0, B> 0 iroo1D A+ B= 4 elap6, er5;pdr tan Atan B d\151, XE$$eub
3

(b) J5

(d) L,

1----
{3
1

5

p1 and p2 are respectively the length of the perpendiculars

tangent and nornnal to the curve x2l3 + y2l3 : a2l3 dra*n at

Krp? + KzpS = a2,then K1 +Kr=
pt, pz e StJrbn" irrer dodlc$ bco& 3y5o xs3B+y213 =a213 E-

bp626er f.:6ob erpercarop f,.rb ercacB$e &6Oer>. Krpi + Kzpi

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

36. if Jr3(log *f a*=rnlafiog *Y +B(logr)+ Clog"rJ, th",' A+B+C =

,[l(r"* *f a*= rnla(tog *)' +B(logr)+ Crag,r], ,-,6 A+ B+C =

6 Year B.Tech.+M.Tech. Dual Degree 10 611-A
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37. Match the items of List-I with those of the items of List-II
awa@ - I dc eloilo$c, ep€@ - II dp erc*erd as6 ScU':od :

List-I (arae-I)
a_

(1) [",1"2 - x2d,x =
-a
n/
,/2

(2) [xcotxdx =
U

tt//2

List-II (arae-Il)

@ '[', tlt"
1 srntr + C(0'
n//2(a\ f\^,/ 
J

-t 
/

/2

QK
cos" .:r - cos" xd,x =

(i) %

(ir) 
$tt*rog2)

(iii) %

(iv) 0

(v) Lbe2
2

d,x =
.r + costr

, (a) t 

^r,
(c) 

:
ol2

39. Jsin6r.,cosa xd.x=
0

(a) #
(c) #

(b) *.*,
(d) 

|tos 
a

(b) !=tceror'+c
(d) logy=xIogx+c

40. The general solution of the differential equation (r log dP *y = 2 log.r is. atc
, .rlry

er55e$ b5o56eao (r log *)Y* y = 2logr d151, J"a.6ee J"db
d,x

(a) ylogr=(logr)'+c
(c) ylogx=er + c

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

i PHYSTCS

41. In the equatior, [r .#)v -b)=.Rr, where,p,is pressure, ,v,
\v)

temperature, 'R' is universar gas constant, 'o' and ,b, are
nclolmensrons of f are

b'

(3O Marks)

is volume,''T' is

constants. The

(, - #)r- b) = R? erts btus6eaoef 'p '-$duo; , 'v ' -fl:bbsn:.eecp , ? ,- 6*L/(6br,

' R' - i.65gSS polu 
frooscp 6rbb, o bcEob: b erc fioroserr e 16 3 **U $ortuer

(a) MFIT-z

42' The relation between the time 't' and displacement'r, is I = ax2 + px wherca and B are constants. If 'v'is the velocity, the retardation is 
r--

$5$o6o 'r' :,L18o11 serb,u '/' et b.165 boalo6-s; SOb bgDg6eai\r, t = ax2 + fx.Eo6cd
a, B el ftoo*erl Srfnrl .V' erou6 au.rea656ealco6?

43' The speed of a projectile at its maximum height i, f times its initial speed;
If the range of the projectile is'n'times the maximum ileight attained by it, then'n' is equal to

a,5 1s{rso o1us1, xs*bJag b6 be o"p 6'o bff # 6e,u doe.roob. , lrg.bso d,g1, u5} e,6
Z!

}oAS XEfrbpOB 

",'O*p. 
dod, erb;p cit,n, Seub

44' A book is lying on a table. What is the alsfe between the normal reaction actingon the book on the table and the weight ofThe book?
a"5 $!gi}) $e9a biro66 acerp de6 argp xer oEgnD fu6 erpercar pegboo5 arers3, oqg.ar,
At Sl, pec8 tu65 $eanr

(a) 2aVsp2

(c) - 2N?

@)+
(c) 4.13

(a) o'
(c) 90'

(b) 2ofrV7

(d) 2aVB

(b) 2J3

(d) 
:

45"

180'

(b)

(o

6 Year B.Tech.+M.Tech. Dual Degree 12 6f1 -A
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fos-$ 
AQ9 855 et@At'ece gbe5SSS tuea5ir

(a) 1

(c) oo

46. A disc of mass 4 kg and radius O.4 m is rotating with angular velocity 30 rads-'.
When two point masses, each 0.25 kg are attached on the periphery of the disc, at
diametrically opposite points, its angular velocity becomes

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

(b) 0

(d) -1

4 kg 15b5eA br8olD 0.4 m a"ja"go l(er a,5 deY; 30 rads-l. SeEcn SXnrgt e9drf06.:o6.

(b) 27 rads-7

(d) 10 rads-l

47. 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, tj.Il water is coming out, the time period of oscillations would.

be

a.S ertleferSb.l dr56 n"tynr: efelm do6 be9d cobarebB. 6*eruer: SqbJ n*Unl 13oA

6o$b:.1 ScUcard, er 6tJry6 Soeticm 5.rrc[:al&b6. 588erb b$Jc[rnDd, 56r alcUre^r$ 5SJ

56$ 66era-56b ver5.l 5 c6f.un' doe.uo6?

(a) Remains unchanged

b.r6$oc" doe.uo6

(b) lncreases towards a saturation value

X8$ eob pO -b6Jfbder doe.Do6

(c) First increases and then decrease to the original value

Sas seD5SJ eDder il88 6tlcu6 6X;6.ro8

(d) First decrease and then increase to the original value

. Cas 9eu55rB.:.>de.l 6fl 6t$a'6 -i:drlbS.ro6

0.25 kg Xer 6odr dodc 1655etuefir 5gi, drl56 a-5b 55e965 erc5ro bf ele3Bfu .r"0 feEcUr

Sxnr:.

(a) 24 rads-7

(c) 21 rads-l

6 Year B.Tech.+M.Tech. Dual Degree 13 611-A
lP:T.O.l
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48. 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?

dr"sr, .bog6c&3ogo"er fu6t 6r6n)'D'. q1:-sr 1db5o"8 sopdcc gdb5o"B8 81 oe^p can:b,
qIr.&r3og6ir b.ro& Jo6 6.rdird rcUcO5 arerb.r:6rb5,nl erg6.ro6

n2D(a) + ft)-2B
,,\ 4D 9D(c) (d) 

103

49. A 4 kg stone attached at the end of a steel wire is being whirled at a constant
speed 12 ms-t in a horizontal circle. The wire is 4 m long with a diameter
2.0 mm and Young's modulus of the steel is 2x1011N1m2. The strain in the wire
is
4 m $69 iJocu.D 2.0 mm a.;bo rflr $er ebx oro F.xb.Db 4 ks o eoD 5gar&bs.

6€ SJbFbr $ela bnro66 b3es6 ers;&d 12 ms-l 5sur9 be66's:Ds ebx bodc 563d c5;s
aerb ($eu cU.lof'tuea5o 2x10i1N/m2 )
(a) 2.zxLl-a (b) 2.Bx1o-5
(c) 4.6xL0-a (d) 6.9x10-a

50. Two mercury drops, each with radius 'r' merged to forrn a bigger drop. 'T' is the
surface tension of mercury, then the surface energy of bigger drop is given by
'r' ;r5J"6b.leu Xer do6.l J.56b ao5.:$erKu 503, e"5 -il6 dodb$n" 5oXe^l ScUcal&trA.

0o) 2% nr2T

(d) z% n r2T

51. A bimetallic strip is made of aluminium and steel (ao,)esteet ). On heating the
strip will

i.665o dr:56 6o6b56 o7' erar6, Sup&s -ilf; ao6:g o1ls6 6er6$ (surface energy)

(a) 2rr2T

(c) 2rr2T2

65df*6 5$c emr5ar&oUbo bJOc[D 6sc6d 3a"tJc (ao, , an,n, ). B& BbffJ:6, bd
(a) Remains straight

e9b1n"s 6o6cbc

(b) Get twisted
erO e96JtubJ

(c) Bend with aluminium on concave side
eleu-5$r0o5:fu EOS $e,:"s.65.un 5ofubc

(d) Bend with steel on concave side
d5:6 p$s-r $e,rs"6irn" bofubc

6 Year B.Tech.+M.Tech. Dual Degree 14 611-A
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52. One rtrole of a gas at a pressure 2Pa and temperature 27"C is heated will both

pressure a.rd vo-iume are doubled. What is the temperature of the gas?

2pa Sarnr b6 br8o1D 27"C 6*LXb bf a,5er.6a-ob$bc &rcg:c o"c 56bnD 5r8oYl)

&) 600 K
(d) 12oo K

(b) 3: fir
(d) 3:4

1 ' n\ ----r t caswt Then the54. Two waves are represented by : r, = Asinlrot+f 
.J 

and xz= I
a a. oFpnase olrrerence between them is

(-\
xt = A.i" 

[rt 
. fJ OU*t xz = A cosw t er3 OoA.: 66ot(bDo b'rfi5 5* $6o

lt(a): (n);
o2

(c) ! (d) !
3

bb. An object is placed. at a d.istance of 18 cm in front of a mirror. If the image-is

forrned at a distance of 4 cm on the other side, then focal length, nature of the

mirror and nature of image are respectively

e,S 66peo"ct brlo6c 18 cm dlr6od SqObJ doebS;p6, o.c 158doaro 663ee"c3 ao64 pO

4 cm dlr6oef 5Up&oa. elqud er 563ea;w{5o66o, 66pea b5a'r5o bJOqD 158aoal b5e'xl"er>

bt{cbm

(a) 3.14 cm, concave mirror and real iniage

3.14 -^lo.So. [e,rs6 563eoo iJ8oID ca 15e3doa:o

(b) 3.14 cm, convex mirror and real image

3.14 -ilo.$o. 5:oqrv6 663eoo.bJ8oID car 1588oalo

(c) 3.14 cm, convex mirror and virtual image

3.I4 bo.$o. $oqrs6 663eeo bJSoXD srA-5158aoal

(d) 5.14 cm, concave mirror and virtual image

5.14 -bo.So. 
$e^rs6 563eao 5JEolD $A"515e9aoal

{obbEireanr a$OO edos 56$ 3e3i"nD. er uoSr$ 6rA d*LX6 Jo6?

(a) 300 K
(c) 900 I(

(a) r[T : 3
(c) r:2

53. The respective speeds of the five molecules are 1, 2, 3, 4 and 5 kms-l' Then the

ratio of their RMS velocity and the average velocity will be

acdc ereo$er 56.reu StJcbm L, 2, 3,4 tu8oirr 5 kms-1. a'03 RMS (f{ fc65S Sfnret)

3n"p3, bXe.u 3n"PB br65 Xer sfu$

611-A
lP.r.o.l
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56. If a slit of width 'r' was illuminated by red light having wavelength 6500 A, the
first minima was obtained at 0 = 30'. Then the value of 'r' is

I.2 x 10-5 m
1.2 pm

9.28x 107 NC-l

2O.5 x 107 NC-r

&)
(d)

5.T6 J
I.T6 J

8pF
1.8 pF

@)

(d)

'r'Bdeu; Xer ,505bc 6500 A 66oQ$o Xer Jtlcfi s"oe9d ifdE" 31, P = 30" bg eD6e3

Scfito 5U36oA. erard'tr' seDb

(a) 1.4 x 10-4 pm
(c) 1.3 pm

(b)

(d)

57. Two opposite charges each of magnitude 500 pC are 10 cm apart. Find electric
field intensity at a distance of 25 cm from the midpoint on axial line of the dipole

500 pC Ssbreoo f(er bo6.: 55e96al er3a"eu 10 cm dfp65.Dd dax*. 655;5 er{nD arsb

5:65 aodbfl b.:o& 25 cm 6r"6nDef sdrtS$6 e9156 Jo6?

(a) 5.76x 10? NC-1

(c) '13.1 x 1010 NC*1

@)

(d)

The rninimum work needed to be done to bring a charge e : 6 1t C from - to a
point 0.75 m from a charge Q : 30 p C is

q =6pC er3a"c;erbo65r65.rh;o& Q = 30pC er3ecS0.75 mdr6S.rdc3ebfrSo

b5":;e^rSr $cfferbf 55b bc

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

59. The resultant capacitance of parallel combination of two capacitors C, and C, is
20pF. When these capacitors are individually connected to a voltage source of
IV, then the energy stored in C, is 9 times that of q. If these two capacitors are

connected in series, the resultant capacitance value.

Cr, C2 Sa"3e^r6erbc bb-l-o665.un 503bb.p6"r ye3 p06 3+3e^r5p 20 pF. 6a 6o6r

3J"3eJ6obr s&stn" IV pepb 50nb 5aS* abs.cB Seubar&bbpb Cr 3+Rro6d cerb dip

63 serb q ef ce5 4bp 6$ sod 9 Ae^* er85o. 6e dodr 3)Rre.r6erb.r 6rErf 5O3b a-e3 FO6

3$3e.r5p selS

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

6 Year B.Tech.+M.Tech. Dual Degree 16 611-A
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60. A cell of emf 7.2V and internal resistance 2Cl 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 1.2 V bJSolD erc6E16affo 2dl Xet a"5 foe.lsp emf 1.5 V iJSolrl ero6e6{{o 1e Xer

bJ6-5 Fou'c3 5iro66om 50il). F,.:erer ba.8 gbuetbr 50bb, Oo6c iuryer bodr.Ko dr:S1,

emf

(a) 0.8 V (b) s.e V
(c) 2.7 v (d) r.4v

61. 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'so #6U.. I erobculd cab56 gbbbnrs; a"s elxnr b;q*6 crrbod.bo+br. erar6 5rs

elcUcJ'6o6 SSireabl Jo6?

/ \ L2I2 r?r(a)
4lr \P' 

4 ft

(c) 
= 

(d) L-!
4n \*/ 4n

62. 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.

(b) 0.05 v
(d) 0.5 v

@) 20 f), 0.6
(d) 100 Q, 0.6

a"s &x'bcg b5cbo lboso 50 mH. crs tuoa- p$3ro$ cab56 gb;rlrser: 0.1 bgbef 1A b.ro&

6,rbgir6$ 6fl6, cwcd g50Ofcdc5 s6.:5oper5 arerc

(a) 5V
(c) 50 V

63. An inductor of inductive reactance 80 O and a resistor of resistance 60 O are
connected in series to an ac source. The impedance and the power factor of the
circuit are respectively

15oso5 ps64{o 80 O xer a,S gluso bJSoiD c646o 60 O Xer a,s cd6o 6"8.f a,5 ac abs"pg

Serbal&ual. Seroiro er56a6o bJOoID #br$o s"65o b6cbm

(a) 20 Q,0.4
(c) 100 Q, 0.4

6 Year B.Tech.+M.Tech. Dual Degree fl 611-A
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64. Assertion [A] : Electromagnetic waves exert pressure, called radiation pressure.

Reasons [R] : This is because they carry energy.

cAl6nr: [A] : sdr55o5:#6o6 66oXirer SsX So:r SAfnrnr $36eabr erou:"6:.

s-6eao [R] : Jo6.:Sb5bn,er6 6gc ebbJ$c a6OSJ.

(a) Both [A] and [R] are true and [R] is a correct explanation for tAl

lAl 5rSo5.D [R] oo6,r sSQbs sJOc[D [R] er3a [A] g bSQb &56ea

@) Both [A] and [R] are true but [R] is not a correct explanation for [A]

lAl br8o5.D [R]ao6.r b8qbe, s"5 [R] er3a [A] 3 bSQb s56eo y6.r

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

tAl bSQb6, s"b [R] bSs"clc

(d) [A] is false, [R] is true

tAl bS s-6.r, s.5 tRl bSQbS

65. In a photoelectric experiment, a graph is drawn with stopping potential along
y - axis and the frequency of the incident light along r - axis. If the graph is a
straight line which makes an angle d with y - axis, then tan d =
uS +Fe,f ce5.r56 lbd.r.Xoef D6469 &dpc[ldbJ y - er{o} 5r6o5D bbbbcdrS s"o8

#5e$b5obr r - er{op. do6.rbeo e"5 trr$ AcUcar&fa. 6" tri"b y - er{od d Seao 3?r fgU

6al enu6 t'an 0 =

(a)

(c)

In hydrogen spectrum, the shortest wavelengths of Lyman and
)1 and L, respectively. The Rhydberg constant of hydrogen is

Balmer series are

(b) ;
(d) E

L
e

F
1;

66.

:f6"5 5$5e^rod pbr5 5r0o1D a"5c6 6*ro fFb5 66oX pgeu btJcbn" ,,1 5r}65rrk,

t16a"5 drl56 061f, rto"oso

(a) h+k
2

(c) 3(k - h)
41rL,

@)

(d)

4(k - )r)
3,4, k

2(k - )r)
31' k
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67. 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 l-05 ms*1

(d) 1.6 x 105 ms-l

:ffd"S b6irear6ef n = 3 Saue5! Jer,g5 5e (J.og fro"oso = 
= 6.6 x 1-0-Ba J.S)

(a) 6'.2 x 105 ms-l

(c) 7.3 x 105 ms-1

6g. The time gap betwe en 44%o decay and 93% d.ecay of a radioactive substance is

g1 minutes. The half life of the rad.ioactive substance in minutes is

a,5 66ar o"Sdg bo"$o 44% {o\>o erf$ur$ brSoID 93% {o5.:o ertue.rSr 5.165 ser 555Q 81-

c$+eD 6e6o: A"Sdg fcr$O er$ dc6 sero ca>*erd

(a) 18 ) 54

(c) 27 (d) e

69. If the energ:y gap of a substance is 5.4 eV. Then the substance is

e-S 5o"SO 63 erc66o 5.4 eV Y*tb er 5o"$o

(a) Insulator (b) Conductor,

alo65o a"IFSo

(c) p-typesemiconductor

p-65o er$;rlta5o

(d) n-typesemiconductor

n-65o el$a"IF5o

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

that can be accommod'ated in a 150 kHz bandwidth is

a,5 66oXfr dr56 XS[rird.r5dtrs *rc6r5o 5 k:FIz eran:6 5$ aAurJ 150 kHz e5p "rCtr

bfS* Sql* ScUJb'bDbr?

(a) 20

(c) 10

(b) 15

(d) 5

6 Year B.Tech.+M.Tech. Dual Degree 19 611-A
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71-. The element with atomic number

S6ireal 5o$5 26 Xo b.lrer5o elPobr

(a) 2

(c) 8

26 will be found in the group

Lrc-O

PART - C
CHEMISTRY

represents isobars?

1i.e9$65o 53ro.bcb.:?

(3O Marks)

72, The correct bond order in the following species is

6t $o6 pe3ef 58Qb a:o{ $5ciu

(a)

(c)

O; . O; <o3-

o3* .oi . o;

&)6
(d) 10

(b)

(d)

o; <o; <oz-

oZ* .o; <o;

73. Which of the following Pairs

5e po6 ucd 5 aoec oaoar6er

(a) uH", and aHe,

uH", bc69ul4He,

(c) noK* and 3eK*

noKrn boSolD tnK*

4.0

0.004

(b) 'nMg' and 25Mg,

'nMg' b.:8o1125 Mg,

(d) 'oKrn and aoCaro

noKrn bc8orl4ocaro

o.4

0.0001

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

"g eL6"*05 el5.: .o"Seoo d151, pH celS 4'0 elcub, o"p 3'u,>"8e3

(b)

(d)

(a)

(c)
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75. What is the entropy change (in JK-t MoI-1) when one mole of ice is coverted into
water at 0'C? (The enthalphy change for the conversion of ice to liquid water is
6.0 kJ mole-l at 0'C)

0"C 5{ a"5lr.e55.roSc (ice) 5r 5e3 13od 5rE;5bpr6.r a8f ;o1e,fb nr6r3 (JX-r Mol-1ex5)ow

(a) 2.013

(c) 20.13

(b) 44e

(d) 62L

@) Amrnonium sulphate

efiF3$cbo bdpe^u

(d) Super Phosphate of lime

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

Jo6? (0"C 56 b.:o.br5.r be3n'irtb;e^r5: Joq"Op nt6r"l 6.0 kJ mole-l)

(b) 2.1e8

(d) 2r.e8

(b) cnH,

(d) C,,Ht

a"5 
-1g166s"U15 fo5-gdb"bo 3o6a-p3 11 6.rer56er et5.:ac erbb65.ral5 a 6.:e66er 5e,3c eOSg

3R)bA o.0 ereoildrger 5ax3?

(a) CuH,

(c) CrrHn

77. At 25"C and 730 mm pressure, 380 mI of dry oxygen were collected. If the
temperature is constant, what volume (in ml) will oxygen occupy at 760 mm
pressure?

25"C bJSoJ.D 730 a:.So. SAfo 56, 380 ru.O. o"& er3pa5 fug8o'trarttrB. +ff1X6 fr6on"

do"eb 760 ar.So. Sefo 5f; el3pa5 erg5$;ob {ub Ssireanl (ar.O.eref "foO)Z

(a) 569

(c) 365

(a) Urea

obr6olP

G) Potassium nitrate

+e.r.3rcUco Etde",

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

6e $o6 r"pd 5 U+cnf J6O 155co 65.151oa- p6do Serb 3er erbr6o btl:fubr?

K\r.bE +fuJN er$ 9S
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79. Water softening by Clarke's process uses

(b) Sodium bicarbonate

no&cU,ro ps.O)tse5

BeClz<LiCl<NaCl
BeClz<NaCl<LiCl

(b)

(d)

81.

do6.:Xu?

(a) NaOH and HgBOs

NaOH brSoID HeBbs

(c) NaHCOg and HsBOs

NaHCOs iJOcUD HgBOs

NaOH and BHs

NaOH 5r8oID BFla

NazCOs and HgBOs

NazCOe bJ8olD HsBOe

(b)

(d)

SiOz, GeOz, SnOz, PbOz, CO 5J8c['D GeO exf O5b5a:"b er$16er:

(a) GeO, GeOz (b) SiOz, GeOz

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

83. Which of the following compounds will exhibit cis-trans isomerism?
5t 13o8 ;l."ed 5 b3o6{bbr 35-1e*5p }d365nr 1b682o$c.6.r?

(a) 2-Butene (b) Butanol
2-ru585 ruJeJSd

(c) 2-Butyne (d) 2-Butanol
2-ru5p5

g 66 15 13 c[l o5o" 5 e3 ir; db e5cp b o$ a-o 3 db dr" ff oB 6 ?

(a) Calciumbicarbonate

r$c[lo ps.O)Bu5

(c) Potash alumn
+e.llrerer5l

(d) Calcium hydroxide
s"po5oo tfa-916

80. The correct sequence ofincreasing covalent character is
bbrdrarbcb b5a:"bo bSfi bseb l5bc5.r

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

When borax is dissolved in water, it gives can
solution consists of the following produ&s?
afo-5pbc bQSef S0ffoabbpdc a,S g6go-beab.u SUpe"rfc.

82. The amphoteric oxides among Sioz, Geoz, snoz, pboz, co and Geo are

alkaline solution. The Alkaline

e, q'6 lcrbeeod 6a gSoB A6SaXer

6 Year B.Tech.+M.Tech. Dual Degree 22
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84. What effect does the temperature have on the half -Iife of a first order reaction?

a;5 f56S $b.roS 565 dr56 etEoSlrOA 6*LXe 1bqr5o Jer doauo6?

(a) It Increases

el6 -irtbfOb.r

(c) It remains the same

el6 36om do6.lbco

O) It decreases

el6 6fibc

(d) Both increase as well as decrease

el6 btbtu6co6 tu6ob: 6K;6.ro6

85. When two perfect solutions with volume 'V' each are combined, what shall be the
volume of the resultant solution?

\/'' {Db 585.reaoXer do6c fof$ gcbeo"erhr 503bb;pdr SUpd pOO gcbeoo dr51,

{ub58freao Jo6?

(a) v @) 2v
v2V

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

2 V so1 J$6i 2Y soX 6$65

86. The appropriate relation between the surface area of any solid with that of the
particle size can be stated as

Spa' ;off*gnt d151, 6586er po%tu Sr8ql o"s SeaSSireaoer 5165 SSQb boaroQ'o;

6r s6om l0"6ff.n5f.:

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

5p* SubSo"So dr51r 6586erpee55o Jg5;p6.r See 585.reaob5r 5ir5om dod.:5c

(b) Surface area of any solid does not depend" at all on the particle size

5po" pffSo"$o d'r56 d586erpa"e5ir Seab0breeop er6"6b& do66c

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

Spo";on 5o"$o du56 6566erAde,JnD Sea Ssireao 6flb5;pd.r:J6fbhJ

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

Spo- pf 5o"$o qpg6 d566er pa.e5b.u Sea Ssireaod o'tbfub.r
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abJnD 588o.b6od TF fdJ5ef abdrno6 [53

(a) Lime stone

bcbp{)o'o.u

(c) Carbon
s6;bnr

88. Ostwald's Process generates
intermediate comPounds

o*"sg t5€cUcd ereracolr 5co& 518sD5cir 6o1r6b56od 5U36 5.165o66 bfudua"eu

Nitrogen and nitrous oxide

0re,f"5 bJ8ob Ete^r5 eFJE

Nitrogen and nitric. oxide

81-ef",5 br8oxD Ero3E ersa

Nitric oxide and dinitrogen pentoxide

p1e35 erg16 bJ0oID R0p56*5 :,roe^r$16

Nitric oxide and nitrogen dioxide

p1e35 eg6 srsobr 0re,f"5 6c[rg)E

89. Which of the following is an example of emulsion?

(a)

@)

(c)

(d)

& $o6 rod Jbrg5$ ecrli'6ee 56?

(a) Cloud

Sofonl

(c) Milk
i"eD

90. What is the correct order of reactive

a.cJb SeEexf bSQb bo'5 $$fu6e

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

91. Among the following which is not pseudohalogen compound?

erBpaiS

nitric acid from ammonia via the formation of

(b) Srnoke

i"X

(d) Curd

:J6rfu

among the series?

&) S>O>Te>Se
(d) O>S>SQ>Te

g7. The flux used in blast furnace while melting iron ore rs

(b)

(d)

Sodium chloride
ao&cUoo 5-%6

Oxygen

6e gSoB Fsef bc66rfefa5 bfug{bnr: s'sAa?

(a) SCN-

(c) (scx),

@)

(d)

(cx),

(ocx),
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92. Which of the following has the highest molar conductivity?

6e gSoB vsd 5a el656slrs"6 pIr.56 X08 doeuo6?

(a) [et (Nur), ctr] 1u) [co(Nur[cl2]cl
(c) xn [re(cN[] (d) [c" (Hro)r]ctu

93. Zr and Hf have almost equal atomic and ionic radii because of 
.

Zr 5r8o5D Hf SrnrdJm birb S61rear bJEoID erc5r$Sa"g&$o 50ff 6oda-c3 v6eaS.l

(a) Diagonal relationship (b) Lanthanide contraction
5$ boarcdbr o"oQE m$rnr

(c) Actinide contraction (d) Belonging to the same group

eSPE troStrnr e,3 Ltu"O Eo565r

94. The synthesis of which of the following polymers involves the'repeated loss and
small molecules
& 13o6 #O5J6S 6c fo$freaod fd fd eq erear$er b$o aa:& dou:o6?

(a) Polythene (b) Buna-S
i"065 arr5u'S

(c) Buna-N (d) Nylon - 6, 6

au5a--N E*5 - 6, 6

95. XeFz is isostructural with
Xepr 6cO" bbrcsdeg (iso structural) 50ff doec.ro6

(a) rcl; ft) sbcls

(c) BaCl, (d) T"4

96. The reagent used for obtaining osazone derivatives of fructose is

LF*€6. e5665 ao"lfuo a$; s65o

(a) NH2OH

(c) NH, - NHC6H5

97. The product formed when acetonitrile is |rydrolysed partially with cold
concentrated HCI is

")be,f,pds 59c n"ff HCI 64 a"$5 aer c$rrea o8oe55;pac Supd 6-6pb$u
LGoa

(a) Methyl cyanide
eJc6apE

(c) Acetic acid
erbe3S o*tuJ

(b) NH2 - NH2

(d), 2,4-DNP

(b) Acetic anhydride
erbe3S JS{LRE

(d) Acetamide
erbe^rQE

611-A
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gg. which of the following terms does not describe cH2 = cH - CH2OH ?

6e $oB rsd 5 rffi.u CH, - CH - CH2OH c $58obdb?

gg. Arrange the following compound.s in increasing order of their boiling points

6€ LeoS bfu6u;rerbo a'03 ar35a:fb $bo'"r8fr is5Jod SUSUfcnr

CHs.(i) - ")CH - CHz Br
CHs'

(ii) CHsCHzCHzCHzBT

(a) Allylic
JOog

81

(c) Monohydric

ar$.ggdE

cl{u

(iir) HgC-C- CHg

Br

(a) (ii) < (i) < (ii1)

(c) (iii) < (i) < (ii)

(a) RNA
RNA

(c) Vitamin C

sersr5 C

(b) Vinylic
epo5

(d) Primary

'biJoLL

@)
(d)

(i)<(ii)<(iii)
(iii)<(i1)<(r)

100. Identify the compound. which does not act as a target for drug action in the

human bodY?

nrbb 666od 8I\6 b65$ er$on" bD Scurp bSo3cYbiDb.r tuQo$nr

(b) DNA
' DNA

(d) Protein

@0e35
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