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Test No. : 611

6 Year B.Tech.+M.Tech. Dual Degree Programmes in Engineering

Time : 90 Minutes Max. Marks : 100

PART - A

MATHEMATICS (40 Marks)

x+2 . -

1
x2-8x—4

1. The range of the real valued function

x+2

9 S0P (FRAH0 22 Bl TS
D-b‘:)o 05@ ox2_8x_4 babé—b
(a)‘ . (_°°5 o %] U[%5 °°) (b) (—°°9 % %] U[_%, °°)
(C) (-—-oo, 71;'] U[l’ °°) (d) e _21_0] U[%} °°)
2. If A and B are the two real values of K for which the system of equations

x+2y+z=1, x+3y+4z=K, x+5y+10z=K? is consistent, then A+ B=
DDoEYeTe Y x+2y+z=1, x+3y+4z=K, x+5y+10z = K* DosE &otot Ko
K B208); Bocdh 70D denden A 5080d50 B e0d, espcd A + B=

(a) 2 : ® 3
() 4 : ' (d 5
5 L. —tan- | A tan £ 5 ‘.
tan ¢ i S ;
cos@ —siné AR ®) cos@ sinf
sin@d cosé : —sin@ cosé
cosfd -sin@ @ sinf -—cosé@
sinf —cosé@ cosfd —siné
4. If o and g are distinct complex numbers with | B|=1, then g _ao,; ‘—
]ﬂ|:1 & o H8ck» S DPY éogg Bog)5en 0B, edpc .lﬁ—; &
-
. ; _ 3
@ 2 ® 2
&) 1 s
2
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5. All the values of[ +—\/—j| are

I:%+%«j— 3} 4 &.ugb &) DD

@ () | ORETCIED
© i%(lii) | d) i%(lii)

6. Letp and g be the roots of the equation x* -2x+a=0 and let r and  be the roots
of the equation x?>-18x+b=0. If p<g<r <s are in arithmetic progression, then
g ; .

D 208050 g o dEBo x” -2x+a=0 BowE); NIV ;5380530 r 08akn s oM
DHE8e0 x° 18k +B=0 B, Dredned wE’d. p<g<r<s o ©oSBEES® 083,

P b-a=
(e " 20 2l : ®) 174
(o) 72 , @ 70

7. A committee 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-

R0 DN HEOeD $oBK AL gen é0Geaen 10 H008 HEIeo B08af0 7 KK gge
208 6 HH Ko a¥ 52080 oD Jard. AP DBH Yoo 28 EWES’ I Vo8
SouBoEarB, 55 $2280 DYSH HOR D2 DN HoRs | |

(a) 17640 S R 8020

© 7800 ' () 8400

8. Let p be total number of 4 digit numbers formed w1th distinct digits using the
digits 1, 2, 3, 4, 5, 6 and 7. Out of them if q is the number of numbers which are
greater than 3400, thenp : g =

ocgen 1, 2, 3, 4, 5, 6 20B8a 7 o B3GR 2B ©c8eS” aq)aa:s 4 ©080 J05
- 20080 Hog p 0808, DBS® 3400 Lo8 DEID Sogge Jovy g ®oNB, eaa)opcm pig=

(@ 3:2 . ) 4:3
A} 615 L) Bk
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\ 1\ 10
9. The sum of the rational terms in the expansion of (\/5 +33) 1s

iN10 '
(V2+31) " @, aigseas® ossdan sessove Gwg, Juso

(a 25 : (b) . 32
H® 35 (d) 41
4 _
S S O0E GRORE. NOR H Bee
Bx+2%(1-x) 3x+2 (Bx+2)° l-x
2 ! 5
= +322x+16: - i —+ ©008, @& AB+ BC+CA=
Bx+2)°1-x) 3x+2 (3x+2)? 1-x i fial _
@) 24 A ®) 18

¢ 16 d) 13

11. If o and B are the angles in the first quadrant such that tana:% and

sihﬂ=ﬁ, then a+24=

tana=2 9800 sin ﬂ:ﬁ e o 280D f B 06" Srsngd, egpio
o+20=

(@) 30° . ' (b) 45°

(o) - 18° : (d) 80

12. 1If 3cos26=1 and 32tan® #=2cos? @—3cosa, then the general value of « is equal to
3cos260=1 HoB0in 32tan’® #=2cos’ a-3cosar wond, W5 RBoog); FPBes Do

(a) 2n7zi23£,nel " (b) ‘nn’i%,ne[
© .2nﬂ'i§,né1 d) 2nﬂig,ne1
13. 2tan’ll+sec_15\/§+2tan_ll
Bk 7 8
By = @ =
© % W 2
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14. In a triangle ABC,if a:b:c=4:5:6 then the ratio of the radius of its circumcircle
to that of the radius of in circle is

2.8 8g0es0 ABC & a:b:c=4:5:6 eond BIPE T 8B TFRER0IL oBasn
©0BS Iy THRVINHD Hoesie A

Aoy 12iT ' ®b) 16:9

© 15:7" T

15. The perpendicular distance from the origin to the plane passing through the
point 2i +3j—k and perpendicular to the vector 3i —4j +7k is

0070 DoY) od 21 +3j—k BoEIY Kowe DRI 08050 31 —4] + Tk 985K eomone

&0G HOHRVIK Ko o ST80
13 : 1
o e i
9 | SEl
(0 76 , (d) o

16. The angle between the faces OAB and ABC of the tetrahedron with vertices
0(0, 0, 0), A(1,2,1), B(2,1,3) and C(-1,1, 2) is .

Ags0000(0,0,0), A€ 2,1), B@1,3) 56a0C(-1,1,2) & o Stotyd Sws,
Bodwer OAB 58050 ABC o 3u¢gfe §°0

(a) 30° | (b) 60°
; 2119 : il AT
L d i .
(¢) cos (35] (d) cos (35J
17. Let @, b and ¢ be three vectors having magnitudes 1, 1 and 2 respectively. If

a c
ax(@xe)+b =0, then the acute angle between @ and ¢ is

@, b HBatnw € en $8%0ce0 266357\"’ 1, 1 2080 2 o SORS Hooeed D8%en.
b=

ax(@xe)+b =0 eowd, whpco @ H08ad ¢ 20655 Mo ©e§’%s0
T T
an = i
(€Y 3 | (b) 3
: w : T
c) — it
(© F (d) -
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18. If a, B are respectively the mean deviation about the mean and the variance of
the first five prime numbers, then the ordered pair (@, 8)=

a, e SEOIM 00K D (D5 Sogge 6.’11)55 Sogsgoo D00 JKew DHOH0 208010 DI yd
o, e 530 oo (@, f)=

(a) (2.26,10.34) . b) (2.42, 10;36)
© (2.62,10.42) Oy - (2.9, 10.94)

19. Bag A contains 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

$09 A &° 2 B0 208050 3 BV oLV &IROW HBAN Fod B S° 4 B DB 5 IR
20BIO) G0N, s FoeS” &8 TR Mod AIrEyDYEonT &8 2080 Sabr, 8 B 208
Ko8owth. @8 Jo0 B 2008 e%oﬁoa)&éé soo Jogrdgd

35 : . 25
(a) 5 : (b) 5
15 , 1%
(© 2—5 (d) %

20. A and B throw with a pair of dice. A wins if he throws 6 before B throws 7 and
B wins if he thrown 7 before A throws 6. If A begins the activity‘then his
probability of winning is

A 558050 B 2.8 5% 200E08® 9550@08. B 7 50 9580 08 Savosre A 6 9568 A Re0CE
208050 A 6 K0 880 K08l swvosore B T %0 9388 B Revardd. s B0 A doden 2EB,

B RODGED8 Ko Hogrogh ,

T 30
) = ol
s < 35

oo : e
€ =

21. Let X ~ B(n, p) with mean 4 and variance o?. If u=20% and ,u+'0'2 =3, then
P(X <8)= ‘
Bogsgoo 1 B0 9338 0708 X ~ B(n, p) ersod. U=202 58an u+0>=3
wond, ey P(X <3)= :

1 2
a — o
@ 3 | n -
15 14
L _ i
(© " (d) >
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22. In AABC, if A= (1, 2), Band Clieon y=x+a (o is a variable), then the locus
of the orthocentre of the triangle is
AABC &* A=(1,2), B580sw C oo y=x+a(a a8 300°3) P &0, &5 |Bghadn By,

©02) BoENL DO HEHB00

(@ x+y-3=0 (b) y'=x+1'
(©  2y=x+3 (d)‘2x—y=0

23. If the straight line passing through the point P(3 4) makes an angle % with the
X-axis and meets the hne 12x+5y+10=0 at @, then the length of PQ =
P(3, 4) Kromsdd 558 B X eagoe‘ §%s0 3.o:° 208050 12x + 5y +10 = 0 3556

Q 3¢ Een08, et PQ &), saocz@

@ 84/[a3+7) ® 96/([1v2+4)
© 124/(2v2+3) @ 132/(1243+5)

24. If the second degree equation x? +24/2 xy + 2y2 +4x+442 y+1=0 represents a
pair of straight lines, the distance between them is
Bedah 383 (BEKA) 32080 x? +2v2 xy +2y” +4x + 42y+1=0 o8 S5

diDﬁ‘&&)& S o, 03 éoc‘éé e &oeso
(@) 4 ' (b) y i
(¢ 2 ; ' @ 2V3

25. A is the centre of the circle x? + y? —2x —4y—20 = 0. If the tangents drawn at the
" points B(1,7) and D(4, -2) on the circle meet at the point C, then the area (in
sq. unlts) of the quadrilateral ABCD is
9o N T 4y-20=0 @Bw¥), Soo A. JHBop DoLIYHe B(1,7) %08atn

D(4, -2) o 555 Rad gBaen Doty C 3¢ 5%, edpch Bdosy? ABCD G¥), oo

(1 0reDens”)
(@ 70 : ' (b). ‘&5
(c) 80 : (@) "84

26. The pole of the straight line 9x+y-28=0 with respect to the circle
2x2 +2y% —8x+5y-7=0 is
Sy60 2x% +2y" —3x +5y-T=0 eips, 368 9x+y—28=0 B0¥;, &ydo

@ (3,-1) b (@ -1)
(C) (_37 2) i (d) (17 _2)

6 Year B.Tech.+M.Tech. Dual Degree 8 i 611 -A
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27. The equation of a circle which is coaxial with the circles 2x2 +2y% —2x + 6 y—-3=0
and x?+y%+4x+2y+1=0 and whose centre lies on the radical axis of these
circles is
2x%+2)” —2x+6y-3=0 28000 x7+y +4x+2y+1=0 DB5008° SHEOYET
08aln &6 qu)é_fgbaw Q300E); DTCPESVR Bosduoko EORD ée)é_ép.n cﬁ).)ga &G0
(a) x2+y2+3x+5y—2=0 : (b) 2x2+2y2—3x+5y—1='0
© 4x%+4y?+6x+10y-1=0 @ 3x%2+3y2+2x-9y+2=0

28. Three normals are drawn from the(point (C, 0) to the curve y2 = x . If one normal
1s the X-axis, the value of C for which the other two normals are perpendicular to

“each other is
(C, O) 20RO Soo&k y2 = x H5°08 D00 POV AT, &8 wPeoe X-950 @08,
RO Bock ePeoBVe 28 TrD8 5K vonorr &oBo C Bng), Devd
SR | ‘ ' 1 '

a) = _ il

(@) 1 i (b) :

i g 3

c) — By

(©) I (d) 5

29. The equation of an ellipse having its centre at the point (2, - 3) , one focus at
(3, - 3).and one vertex at (4, —3) is
o850 (2, -3) Do) 3¢, 2.8 7 (3, -3) DG D0BA 2.8 BP0 (4, —3) D¢ LORD 2.8
BY 9yH:H0 3doEBe0 : :

ad ") : :
(@) 3x2+2y?+3x+6y+60=0 (b) 3x2+4y2-12x+24y+36=0
) 2x%+3y?-6x+8y-11=0 (d) 4x%2+3y%>-8x+6y+41=0

30. The value of C for which the straight line joining the‘points (0, 3) and (5, —2) is
tangent to the curve y =c/(x+1) is :
(0,8) 208as0 (5, -2) DocoHesr D B89 B, JE» y=c/(r+1) 3 Y B9
©B50¢0% Ko C Boog); de0d :

(a4 b) 3
(© 2 (). —%

31. If the plane x—-y+z+4=0 divides the line joining the points 'P(Z, 3, —1) and
Q(1, 4, —2) in the ratio [ :m, then {+m =
X-y+z+4=0 & s0in P(2,3, -1) 20800 Q(1, 4, —2) Dotodesr 805 S L:m,
DHDS® 2e5e008 s [+m = ;

(a) 4 (b) 5
(c) 3 el sikdy 2
6 Year B.Tech.+M.Tech. Dual Degree 9 611-A
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3

T _1ﬁs_x; g
x—0 X SIn X cos X
; 3
1 =
() : (b) 5
: 5
2 g e
(©) (d) 7
d2
33. If y=t2+t3 and x =¢—t*, then d—% at t =1 is equal to
: e
g8 4 d’y
y=t?+1° $080f0x =t —t" @owd, eptd t=1 :bgg—z
; : 4
3
(@)= (b} 2
4 ’
- 4
i i
(© . (d) 3
34. If A>0,B>0and A+B= %, then the maximum value of tan Atan B =
A>0, B>0 %0800 A+B :% oD, emy& tan A tan B &%), Kagawé
: :
a) —— V3
() 7 (b)
b ]
o q
(f) 5 ( ) -

35. p; and py are respectively the length of the perpendiculars from origin on the
tangent and normal to the curve x3 4 2/ S gdd drawn at any point on it. If
Klp1 + K2p2 = a?, then K, + K, = _ ,

D1, Dy 00 BT Mo B0ty S0l S0 123+ 23 =a¥? p Ko DT BooD B8
&035,3-5%) 508050 ©Pe00P RID ©owdYe zar’dé)e» K,p? +K2p§ = a® ®ond, eNpc
Kl =+ K2 = ; :
(&) 5 . (b4
© 3 @ 7

36. If Ix3 logx)2dx = x‘leA(lo'gx)2 + B(log x)+Clog, e J then A+B+C =
Jx logx) ox =x lA(logx) + B(log x)+Clog, eJ oow®d A+B+C=

9 1 '
(€Y 39 : (b) A
13 5
or s dy s
e | @ 2
6 Year B.Tech.+M.Tech. Dual Degree 10 B611-A
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37. Match the items of List-I with those of the items of List-II

T - [ S°0 @0, o - 11 S° eowres® st DoHod :

List-I (er®dme-1) List-II (esse5e-11)

. _

AT Dy :

(1) J‘x a® —x“dx = (1) %

~a@

% : V4
(2) .f-x cotx dx = : (11) Fy (1 +log 2)

0 ‘ ,

2 :

sinx

3 —dx = 4
) i‘ sinx +cosx (11?) /5

% !
4) I \/ cos® x —cos® x dx = @iv) 0

_% ; ]

VA
—log 2
(V)‘ =8

The correct match is :
S8R0 &°E :

(Y 9@ (-
(@) (@v) () @ (i)
(b) (@D (v) @) (@)
@ @) (v @ (i)
d @ @) () @)

) ;
38. lim 13_+ 43+...+ 4r 3+....+L -
noel1+n° - 8+n r'+n 2n _
1 1 i
—log 2 : =log 2
(@) Slog (b) 5 log
3 i
- d) =log6
S e @ Lrog
/2
39. Isin6 x - cos® xdx =
) 3
5rx 3z
a) — —
® 556 | i
2 3z
(o) 4y
© 243 @ 5
40. The general solution of the differential equation (x log x)gll +y=2logx is
: - x
e99EOD SdoEseso (x log x)% +y=2logx Bk, GSes oD
, x
(@ ylogx =(logx) +c : (b) y=xe"* +¢
fe)  ylex—e® +¢ (d) logy=xlogx+c
6 Year B.Tech.+M.Tech. Dual Degree 11 ¢ 611-A
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41.

42,

43,

44.

() MOr3T0 @ ML’T?

The relation between the time ‘¢’ and displacement ‘x’ is ¢ = ax? + Px where

@, f o0 2oroseen B V7 eand envesdgBesmoon?

PART - B
PHYSICS : (30 Marks)

In the equation (P +%)(V - b) = RT, where ‘P’ is pressure, ‘V’ is volume, ‘T’ is

temperature, ‘R’ is universal gas constant, ‘e’ and ‘b’ are constants. The

dimensions of —% are
(P +V‘)(V b)= RT &3 3%88e06° < P ~desRy, V' - PRIBITesR) T - s,

‘R’ - 8588 seasn ;eoc"os‘@& W, @ 208050 b en &9\))(5903"&’) ©od b% Q00E); ooen
@ M _ (b) MILOT2

@ and S are constants. If ‘V’ is the velocity, the retardation is .
FOGOE0 "1 DB SO ‘¢ © gy SoworrRy BOD 52085, ¢ = ax? + fr . BoKS®

(a) 2aV3p? | (b) 20pV3
(e} ~aav . , @ 2aV°

The speed of a projectile at its maximum height is \/35 times its initial speed.

If the range of the prOJectlle 1s ‘n’ times the maximum height attained by it, then
‘n’ is equal to

28 98350 @), Kaa‘gé&e? DG Dé TR &Y HA8 £ G2 @008, & (BESE0 By, T ©8
D085 KBEHAE ‘n’ Bewy éoeTS I ‘N’ dewd :

@ 2 ® 243

© 443 @ 2

4.

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

&8 HAEIW &des AAP0HY 2O é@a 2O o DAEHL A @O0 Lae?éog 08, N)ISERAY

ook, 508 204 §%0500
(@ o (b) 45°
() 90° (d 180°
6 Year B.Tech.;-M.Tech. Dual Degree 12 el 611-A
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45. The coefficient of restitution for a perfect elastic collision is

STeXs) ie! ;a)@ %@55 OPHTCTV8 LZ)G‘;:Q%% €800

£

Gy ®) O
() oo : @ —1

46. A disc of mass 4 kg and radius 0.4 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

4 kg (&5550°8 080850 04 m ;J"?Sx)vgo Ko a8 2¢) 30 rads™!. §%3a% DHE0E® SKKHBOB.

0.25 kg o Bock) D00 (555070000 530 g, T 95888 eotie 3¢ @y oo §BdD

D500,
(a) 24 rads! (b) 27 rads”!
T () 10 ads !

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, till water is eoming out, the time period of oscillations would

be :

28 osnSToEan G, FEm S'eor &o8 d8E" dosndns. Eomes By F¥an o
BolEaoo BoHad, & HHTS Sordyr HraLnGIBs. 98303 FRALHS", D woHeH STy

S5 E'OTPHER 5P0B0 @ DEDMT &0e08?

(a) Remains unchanged
DPEEI0G® 6008
(b) Increases towards a saturation value

KB D0 P 2GS 60008

(¢) First increases and then decrease to the original value
D23 DRVIE ey VOR BEITH é)(géooﬁ

(d) First decrease and then increase to the original value
28 VDK D) BR BT LB

6 Year B.Tech.+M.Tech. Dual Degree 13 611-A
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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?

For0, BoEhé Bome Hugy G850 "D’ g5y (555078 HoEod (5:950°88 81 Ben @0,
EADRMV) go@ﬁ;ﬁn‘moé 0B BIEH0S® KHXHES 20500 BIPRGI 9:)B08

D ; 2D
(@) 5 (b) ?
4D 9D
(© ? (d) E

49. A 4 kg stone attached at the end of a steel wire is being whirled at a conétant
speed 12 ms™ in a horizontal circle. The wire is 4 m long with a diameter

2.0 mm and Young’s modulus of the steel is 2x10''N/m?. The strain in the wire
1s

4 m Yy 85 2.0 mm 500 KOS g\ge)o AK 998 grRswd 4 kg © orow 5%:))80&365.
e 5§;sgm 882 J30BY HEss eF)BS® 12 msT D8 SAE® 8D K B0t VB RN
Devd (gev aof Hesso 2x10' N/m?) ‘

(@) 2.3x107* ; o) 2.8x1D°

(). 46xiy > ' (d 6.9x10™*

50. Two mercury drops, each with radius ‘r’ merged to form a bigger drop. ‘T is the
surface tension of mercury, then the surface energy of bigger drop is given by

ne D”é@ﬁgéDw © B0 BB DoLIHO ¥, 28 Tog QOO bc‘g&n RDoHAEH8.
oe58:50 Bog); BOBHgH b ©00D, bq)&é DG DoY) Bos); B8 (surface energy)

@ 27Fr | ®) i '
@ 7 2t ' @ 25T

51. A bimetallic strip is made of aluminium and steel (e >a,,, ). On heating the
strip will ' Qe ,
BsS" Y HPO erriRVAH0 2BA0 & E" BT (2 > ay., ). DE DS T
(a) Remains straight
@}6&7\"’3 G0N
(b) Get twisted
W6 SKHK
(©0 Bend with aluminium on concave side
BRININADNDWN PHE HeT5eER0 SorHR0
(d) Bend with steel on concave side
650); PV DEISCE0T HorHd0
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52. One mole of a gas at a pressure 2Pa and temperature 27°C is heated will both
pressure and volume are doubled. What is the temperature of the gas?

2Pa e 9 20800 27°C &S 9¢ &8 376 TOEND BRKD TD DN 2oBA%0
$o%56:57°69500 B0 a0y SED IEBRH0. & TrakY BB &IFIB J0B?

(a) 300K (b) 600K

© 900K (d 1200K

-53. The respective speeds of the five molecules are 1, 2, 3, 4 and 5 kms1. Then the
ratio of their RMS velocity and the average velocity will be

D5 e Do BE 1, 2, 3, 4 280k 5 kmsl. 7% RMS (58 20650 5887°0)
Brros, SKen SR8 Bocss Ko DHY

@ Wit ) ®) 3:411
(© 1:2 : (d 3:4

54. Two waves are represented by : x; = Asin (wt+%j and x, = Acoswt. Then the
phase difference between them is

%y =Asin (wt = %} 208030 .3.62 = Acoswt & 30 BE0HI00 Doy &7° FEATnlo)
(a) (b)

(© (d)

wly oIy

A~y IS

55. 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 cm on the other side, then focal length, nature of the -
mirror and nature of image are respectively

28 B5)ETR8 3100 18 cm B80S SIDI 0BT, TR (FABoRO $HEFDS Bo&’ D)
4 cm &rS0S° béoéo@. 0D &3 (aloptar) ?o‘?jéoédo, S8yEs DGEI°D0 B PARVo 5§WW
SEBT ‘

. (a) 3.14 cm, concave mirror and real image

3.14 20.50. Perrse8 $S8)es0 LoBAw des (ddDo=0
(b) 3.14 cm, convex mirror and real image

3.14 20.20. ¥087s°8 $8)ea0 508050 des (HHDo0
(¢) 3.14 cm, convex mirror and virtual image
] 3.14 20.20. ¥0875°8 $38)£30 08050 07 [H&Do)
(d) 5.14 cm, concave mirror and virtual image

5.14 20.20. Hersey $8)£30 20850 Qg (HSDow)
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56. If a slit of width ‘¢’ was illuminated by red light having wavelength 6500 A, the
first minima was obtained at & = 30°. Then the value of ¥’ is
¥ desey) Ko HOEM 6500 A 850KEs0 Ko I S08E° (B0 B, 6 = 30° B¢ Joesed
E050 AGE0B. @od A’ Devd

(1) 1.4x104um v (b) 1.2x105m
(¢ 1.8um (d 1.2um

57. Two opposite charges each of magnitude 500 uC 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 $80ees0 Mo Bockh D588 edzren 10 cm Er85nS® dnon. Bglyd eEin B,
0655 Do) 206 25 cm BRSNS’ degE Y BES JoB?

(a) 5.76 x 107 NC! | . (b) 9.28x107NC
(© 13.1x101NC™ o id) 205 % 107 NG

58. The minimum work needed to be done to bring a charge q = 6 uC from o to a

point 0.75 m from a charge Q =30ucC is :
q=6uC @3?&)& eeéoécsydboo 2008 Q 30 4 C 3728 0.75 m w»cs:mes%é e%mé)fo

EVAV)TAES) DADIOVD EDD IO
(a) 4.16J (b) 5.16J
@ 2.16.J d 1.16J

59. The resultant capacitance of parallel combination of two capacitors C; and C, is
20 4 F. When these capacitors are individually connected to a voltage source of
IV, then the energy stored in C'2 is 9 times that of C;. If these two capacitors are
connected in series, the resultant capacitance value.
G, C, 3dedoro SBroBHvT EIDIJpeo T3 HOB aneosca 20uF. &e Botd

TordeoBoiso 2808 IV Reosd SORS S es95°08 SewdaddRpes C, 3ebsS® devd él)

88 2005 C, &° deg o—:@ %8 5083 9 Bew ©BL0. s Bock Seadoty BRS® KODD T3 HOB

3e00) DOV
() 1.4 uF | | ®) 8uF
(c) 18 uF (dy 18 uF
6 Year B.Tech.+M.Tech. Dual Degree 16 611-A
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60.

61.

62.

63.

A cell of emf 1.2 V and internal resistance 2Q is connected in parallel to another
cell of emf 1.5 V and internal resistance 1Q. If the like poles of the cells are
connected together, the emf of the combination of the two cells is

emf 1.2 V 508050 eaoéaclssc‘éo 2Q Ko 28 Qerd) emf 1.5 V So8akw eaoéaezssqso 1Q Ke

088 068 IIT°0BE0M DK, $oerr [erd (GOTre) 9D, Boh Suere Sod@reKo &Boo¥);

emf
(@ 08V (b) 39V
ey AN (d 14V

A wire of length ‘I’ m carrying a current I amp.is bent in the form of a circle,
Magnitude of its magnetic moment is i

L7 20 269, T es0day 9iog8 (392008 8 BN HHTwses Kr506® Sommsw. @and %0

&9050),;08 FBHI°E300 JoB?
AL ; AT
(@) T . (b) e
BT ' P ' LI
s d i
(c) i (d) o

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.

a8 Brfogy Jgao (2858 50 mH. o0 Ko (590D DS [Fiten 0.1 pEIS® 1A 08

ATOGIND BB, TOS° (HBBRG DT weo

() 5 o C®) 005V

@ S0V | | @ 05V

An inductor of inductive reactance 80 Q 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

(285%g (5850 80 Q Ko 2.8 (H5%0 20805 96%S0 60 Q Ko o8 K)Seq")o RBRS® 2.8 ac 8:55°08
EoSadaron. 50050 ©958%50 208050 o0 850 S°EE0 HES

(a) 20Q,0.4 b) 20Q,06
© 1009, 0.4 | (d 100Q,0.6
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€

64. Assertion [A] : Electromagnetic waves exert pressure, called radiation pressure.
Reasons [R] : This is because they carry energy.
DB [A] 1 dee5aR,08 BSoNZnE) FoK Bk HessHD D8BEIR0 @0,

s8e30 [R] : DOBIDHHIN 98 $8D HROE" DFY0.

(a)  Both [A] and [R] are true aﬁ,d [R] is a-correct explanation for [A]
[A] 58050 [R] Bocr 586059 208a5kw [R] e@8 [A] & 58600 9558

() Both [A] and [R] are true but [R] is not a correct exp1anation for [A]
[A] B080%0 [R] Bocire 586359, 520 [R] 538 [A] 8 38&3>% DHBE 57D

(¢) [A]is true, [R] is false
[A] 38838, 520 [R] 385760

(d) - [A] is false, [R] is true
[A] 38 5%, 5°D [R] 5863058

65. In a photoelectric experiment; a graph is drawn with stopping potential along
y —axis and the frequency of the incident light along x —axis. If the graph is a

straight line which makes an angle 6 with y —axis, then tan 8 = _
28 9% oS PBrKoS® 0E°SE BYAHSH y -eEop WA SBHEy 508
Dd59050R0 x — 0. e‘bcéaée\}”) 2.8 ) RoDadH8. &8 ) y i @¥08° 6 §%a0 DD JIY
- B9 eod tan @ = |
R ® <
h e

© = @ |

66. In hydrogen spectrum, the shortest wavelengths of Lyman and Balmer series are
A, and A, respectively. The Rhydberg constant of hydrogen is

TIES 955006° BS By aradb Bewe (SHS B0 Pgeo KT 4 mec‘mﬁz,
TE S By, 8B domoko .

A+ | 4(A — 4)
S e sl
(c) i(’lZ__ﬂl) (d) M
44 A - 34 4
6 Year B.Tech.+M.Tech. Dual Degree 18 T 611-A
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67. The speed of the electron in a hydrogen atom in the n = 3 level is (Plank constant
=6.6x10-34J.S) Rk ; »
2pES 3637w HS® 1 = 3 FowsS® JoKS 9& (08 Joroso = = 6.6 x 10 d S

(a) 6.2x10%ms! : (b) - 8.7 x 105 ms™!
T e | 7.3 % 108 ma (d) 1.6x 105 ms™

68. The time gap between 44% decay and 93% decay of a radioactive substance is
81 minutes. The half life of the radioactive substance in minutes is

2.8 B&A oG8 ;’)w"go 44% E0%0 e SoBasw 93% Easo 085 g 5°O RIS 81

D00 BEBT Gr8ys IED e D% 5200 WXOS’

(a) 18 ey
(c)' 27 ~ @ 9

69. If the energy gap of a substance is 5.4 eV. Then the substance 18

28 ST %8 o0 5.4 €V o & Sario

(a) Insulator (b) Conductor

20580 : o e
(c) p-type semiconductor (d) n-type semiconductor
p-8¥0 eTi5o _ n-8%o OFTFE0

70. If the highest modulating frequency of the wave is & kHz, the number of stations‘
that can be accommodated in a 150 kHz bandwidth is

B BEOIED GH0, KB, SomearsBIS 2dediogo 5 kHz eond 563 desey) 160 kHz &° 2Ry

$58e Doz BaDBy9?
@ 20 ® 15 |
ode 1 @d 5 ,
6 Year B.Tech.+#M.Tech. Dual Degree 19 611-A
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PART -C
CHEMISTRY (30 Marks)

71. The element with atomic number 26 will be found in the group

plo)n BAforb) éoa); 26 Ko 20T°0%0 9PN (KI°)

(@ 2 i | (b) 6
()8 : (dy .10

72. The correct bond order in the following species is

56 BB THBS® 9B D0GS K0

@y 0;<0; <02 ' (b o;<Q;<0§—

() 0%<0;<0; @ 0%<0,<0;

73. Which of the following pairs représents isobars?

&4 (808 TRS® D 2308 0B (DAVES0 DrOBORO?

(@ °He, and *He, . '~ () *Mg,, and *Mg,,
SHe, %08050*He, ‘ 2 Mg,, 208050 >° Mgy,
e} - R and K (d). K., and “'Casg

YR, 08050 PKo _ DR D8 " Cagy

74. If the pH of a hydrochloric acid solution is 4.0, its molarity is
2.8 2P |E°S°6E ety @udes0 B, pH Dend 4.0 ©ond, &0 0863

(a) 4.0 | (b) 0.4
(¢) 0.004 | (d 0.0001
6 Year B.Tech.+M.Tech. Dual Degrée 20 611-A
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75. What is the entropy change (in JK-! Mol-!) 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 kd mole-! at 0°C)

0°C ¢ 2.8 ;ﬁé B00%0 (ice) K0 Ded 1808 $°BYdpE B8R Joes*D Hrmty) (JK-1 Mol-! &)
08? (0°C 3¢ 50000 D3N S8 Jogdy H5°8Y) 6.0 kJ mole!)

(a) 2.013 () 2.198
(c)  20.13 (d) 21.98

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

28 JE TGS FoIJYETH0 Boswds 11 Sooghe esozd @BSsHons 4 oegde 13D ai)d

3296 T eE0inor He?
(@ CgHyg fall (b) CoHq

fe). [ Gyl ' (d) CyHg

77. 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 :

25°C 0805 730 20.20. 0 3¢, 380 2.0, 3¢ edyms VEBoVAGRB. &G Jvor

0% T60 20.90. Hekd0 9% 8y eE0% 5o 3BT (2.9.08° J08)?

(a) 569 (b) 449
(¢ 365 (d 621

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

6 1808 TS’ Q BF0DHD AP (5200 HEOG® TG0 N J© eBO DEDVKO?

(a) Urea ~(b) Ammonium sulphate
KI8T ' GATOAP0 $Byen

(é) Potassium nitrate (d) Super Phosphate of lime
DETAOD0 JEew  0e3B e eh B
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79. Water softening by Clarke’s process uses
526); (18O T50° DEY 50)B0TR) VOVERE &IBIRODE?

(a) Calcium bicarbonate (b) Sodium bicarbonate -
s°Qafo B EN0eS ReE00 BB HES

(¢) Potash alumn (d) Calcium hydroxide
DoeT5) e300 _ sdaho PEHE

80. The correct sequence of inci‘easing covalent character is
DB0EeDO HErHo DEA DB (ES0H0

(a) LiCl< NaCl <BeCl, | () BeCls < LiCl < NaCl
(© NaCl<LiCl<BeCl, (d BeCl, < NaCl < LiCl

81. When borax is dissolved in water, it gives can alkaline solution. The Alkaline
solution consists of the followmg products?

S°0Ey0 DIS® KBRoBED 2.8 @ HeHN D)Ko, e ;oes [@°9e30S° &e 808 LA

GOCIN?

(a) NaOH and HsBOs3 (b) NaOH and BH3
NaOH 08as0 H3BO3 | ‘NaOH ::80%0 BH3

(0 NaHCOs and HsBOs ' (d)  Na2COs and HsBOs

NaHCOj3 508050 HsBO3 NagaCOs 508050 H3sBO3

82. The amphoteric oxides among SiOz,GéOz, SnOz2, PbO2, CO and GeO are
Si0z2, GeOz, SnOz, PbOs, CO H08an GeO o&® Bsigers esgyGen :

(a) GeO, GeOq (b) SiOg, GeOq
(¢) SnOg, PbOq ; (d) SnOg, CO

83. Which of the following compounds will exhibit cis-trans 1somer1sm‘?
58 808 T0S* H oﬁ)@fémo PR~ 837 LSS (SEBoBR0?

(a) 2-Butene (b) Butanol
2—a).)§¢.§5 . : an?seosﬁ S
(¢ 2-Butyne | (d) 2-Butanol
2-225830 v 2-a0g00S°S
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84. What effect does the temperature have on the half -life of a first order reaction?
2.8 (DG 183708 D85 ABwE); eag;o:’m@g)_ GPT° (H87°00 JO° &0eoB?

(a) It Increases (b) It decreases
@8 DK | o8 B0

(¢) Itremains the same (d) Both increase as well as decrease
08 RBorT &0 | 8 DKIHBI0H $08a HHBECES

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

V' 508 I83resofe Botd D0J°Y  (B0ETOR0 EODDIPED béﬁ)é 0% . [©Hes0 d‘h)éb

NNIBAT*E30 D0B? :

(@ V ' : by 2
Vo | 2V

(¢) Greater than 2V (d) Lessthan2V
2 V 8 28,5 2 V &9 S50

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

DR SORSTAN @), &9680 PTegn HBAHO T ErSBATE0e Bossy S Sowory
Bo De0re HE IR
(a) Surface area Qf any solid is always equal to the particle size

B 3095TGo Y, 56BL PTOgin IYIPET e IBTE0L SISO SOERY
(b) Surface area of any solid does not depend at all on the particle size

DR B0 Y, $56B Pgin §SBIER0R eSS GotEy

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

b@_a‘ BB Zamgo BE); &I88e Q)_%"e)gﬁoo Ees D800 éﬁbcﬁo})c& bdor‘bbo

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

PR 0D Sergo B, e3BBe PTogin Ko 58:55°£008° D
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87. The flux used in blast furnace while melting iron ore is
20500 EBRoBE0S® e TEHOS® e3BIRoD 38

(a) Lime stone ; (b) Sodium chloride
QRYDT°00 RsGano 5786

(¢) Carbon . (d) Oxygen
Ky0H0 e i TN

88. Ostwald’s process generates nitric acid from ammonia via the formation of
intermediate compounds

308 (HIBANS” 3T7IAT 8006 DG N0 BHOSTEHE0S° DT GBS TR0
(a) Ni_trogen and nitrous oxide
eSS 2080w Peod BHE
(b) Nitrogen and nitric oxide
eSS SoBasw P38 eFH&
(¢) Nitric oxide and dinitrogen pentoxide
DIBE & 208050 B BS DoergH&

(d) Nitric oxide and nitrogen dioxide
SE &BH& 08050 PSS AHE

89. Which of the following is an example of emulsion?
&4 208 TRS® IO SIS AB?

(@) Cloud e Smbke

ododo } ‘ el
© Milk | d) Curd
' D) ?,xﬁom

90. What is the correct order of reactive among the series?
29yS Bedos® $BGPN BOvg (EE?
(8 O0>pe>b>Te | : ) S>0>Te>Se
¢ S>0>Se>Te . " d O>S>Se>Te

91. Among the following which is not pseudohalogen compound?
55 808 TRS® DEFS ed SApUdIN S°ABE?

(a) SCN- L | ®) (CN),
(© (SCN), (@ (OCN),
6 Yeaf B.Tech.+M.Tech. Dual Degree 24 ‘ ‘ 611-A
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92. Which of the following has the highest molar conductivity?
&5 808 TS’ DB eBRE rrerd TIES HOR e0e008?
() [Pt(NH,), CL,] (®) [Co(NH,),Cl, Cl
© K,[Fe(CN),] @ [cr(H,0)]C1,

' 93. Zr and Hf have almost equal atomic and ionic radii because of
Zr 508050 Hf {05528 98078 58557830 0800 e9a3ed8 9155%60 KOR &0EEO8 SR

(a) Dlagonal relationship (b) Lanthanide contraction
8 50206550 - orogRE Ho8HHw
(¢) Actinide contraction (d) Belonging to the same group
. &8& $08%HRw , a8 o) DodsEan

94. The synthesis of which of the following polymers involves the repeated loss and
small molecules ' ;

54 (808 FO0ES® B $035€90S° It D& O WY Do ANE &0e008?

(a) Polythene i (h)y ' BunasS
088 g5

(¢) Buna-N : (d) Nylon -6, 6
aregoe-N ' DS - 6,6 .

95. XeF; is isostructural with
 XeF: &8° msog)'a&@ (iso structural) 8OR &oeno

) KL | () e,
¢ BaCl, S g | (d) TeF,

96. The reagent used for obtaining osazone derivatives of fructose is
HEBE° LSE°S ey B 57880
(@) NH,0H . (b) NH, - NH,
(¢) NH, - NHCH; _ (d)- 2, 4-DNP

97. The -product formed when acetonitrile is hydrolysed partially Wi_th cold
concentrated HCl is !

D265 BS% 5 e HCL 8° 28 a0 3360 DoBodDpcdy DY eyD0

(a) Methyl cyanide i (b) Acetic anhydride
2095 b , ‘ sde8 IS gl
(¢) Acetic acid (d) Acetamide
o8 etodn ; @eIE
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98. Which of the following terms does not describe CH, = CH — CH,0H?

&s 808 7°0S° d Sesso0 CH, = CH — CH,OH » 9580%¢0?

~ (a) Allylic (b) Vinylic
AL | 908

(¢) Monohydric ' (d Primary
oS B8 @08

99. Arrange the following compounds in increasing order of their boiling points
56 808 FRpFTreR) T3 GraHd Lo DOR E00S® Q5905

ks CH3\ :
1) /CH — CH2 Br
= O

(i) CHsCH:CH2CH:Br

LA
(i) HsC-— (IJ - CH
Br |
(E@)f " e @iy (b) (@) < (i) < (i)

() (@il <@ < @) (d) (@) < () < @)

100. Identify the compound which does not act as a target for drug action in the
human body? i : ; :

HI°0% %8508° TS DB OO WO ‘éﬁoééééwm K800

(a) RNA . (b) DNA
RNA 4 DNA
(¢) - Vitamin C - (d) Protein
260208 C : D5S
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(SPACE FOR ROUGH WORK
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