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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)

1.  All the values of [ += \/_ } are
{%+lﬁ} dingb o) evHen
(a) (1 RS (b) i«/é(l ti)

1 £3) | (d) (1 +17)

(©)
\f 2 |
2. Let p and g be the roots of the equation x*-2x+a =0 and let r and s be the roots
of the equation x*-18x+b=0. If p<g<r < s are in arithmetic progression, then
b-a=
p 8ok g oo coi’).)gdeao x> -2x+a=0 B0E); DRV FBakw r HBAk s O

BO0EBE0 &7 —18x+b=0 @B, Boredwed ©08%08. p<g<r<s o ©oSRAS® &od,

3P b-a =
(a) 80 ' (b) 74
(© 72 : (d 70

3. 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

5030 50080 Hroven 60K ALK Yoo ot 10 2008 HHDEd B 7 HK Jo
806 6 MHOH Mo 2 K080 JodE Jard. 3 AFR Yoo o KSS® 5 DavEod
RHRBOBEDB, Se 52063 ¢ 83 HOR 2933 dEH00 Sogy
(a) 7640 | (b) 8020
(c) 7800 (d) 8400

4. Let p be total number of 4 digit numbers formed with 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:qg=

®osev 1, 2, 3, 4, 5, 6.208050 7 o2 75BIR0 3)3)'3:6& ©c20S® 258D 4 ece Bog)ie
Ao0Bo Jogs p @08%&. de3S° 3400 o0& DEDD Jog)ge Vo g ©od, wJpcop i g =

B 3:2 - (b))  4:3
(c) 6:5 dr: 7:4
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5. In a triangle ABC f a:b:c=4:5:6 then the ratio of the radius of its circumcircle
to that of the radlus of in circle is

a8 (880 ABC &° a:b:c=4:5:6 eond @aydo oD 3898 s»aga»esm:w 08050
©OBE )% TG Myio Oy

) 1o ' (b) 16:9

6] 15:7 @ 16:7

6. The perpendlcular distance from the origin to the plane ' passing through the
point 2 +3j -k and perpendicular to the vector 37 —4j + 7k is

300 Doy $008 27 +3] ~k BotHD Mo 2080 37 —4] L TR 58%% eoaaom'

| 408 BHOIVDDH Ko vo 8o
Qe b 12
o | L
i ‘ 3y
Vot e L
© .5 &

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

3550e00(0, 0, 0), A(L 2, 1), B(2,1;8) 20800C(-1,1,2) & Ke DRPH B,
Bodneo OAB 208050 ABC o D0¢5fe 80 !

(a)er A0 g (b) 60°
_1( 19 il
ko) : d 2
(¢) cos (35) | (d) cos (35)
8 Leta@,bd and ¢ be three vectors having magnitudes 1, 1 and 2 respectively. If
ax(@xc)+b =0, then the acute angle between @ and @ is

b=
T, b 208050 € e 5837m0 SEST 1, 1 208 2 o RS B0 S58%en.
a x(6x6)+l7=_ eacuoé &P T Ho8ako T B Ko e9e)°)§seao

(b)

(©) (d)

oy w|y
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9. In AABC,if A=(1,2),Band Clieon y=x+a« (a is a variable), then the locus
of the orthocentre of the triangle is
AABC &° A=(1,2), B20Ba» Cev y=x+a(a 2f 500°8) D 408, e @ghesdn G,

©02) o|SH00 Do S0

(@) x+y-3=0 b)) y=x+1
(. 2y=x+3 (d 2x-—y=0

10. If the straight line passing through the point P(3, 4) makes an angle % with the
X-axis and meets the line 12x+5y+10=0 at_ Q, then the length of PQ =
P(3, 4) Koom28% 969 B X-e508" % %0 B0 S080%0 12% + 5y+10 = 0 585820
Qg Ee0d0083, edpcy PQ B, et

@ 84/(43+7) | ® 96/(1v2 +4)
© 124/(12v2 +3) @ 132/(123+5)

11. If the second degree equation x2+ 242 xy + 2y2 +4x +4+/2 y+1=0 represents a
pair of straight lines, the distance between them i 1s
BBOH H85es (BEKY) $D0E8E0  xZ +24/2 xy +2y2 + 4x + 4J_ 2y+1=0 ok n)éob’éar

oinméb& «mﬁ)eo 063 20655 Ko ci)'°60
(@) 4 , (b) y 0
243

Gy B @

12. A is the centre of the circle x2 + y2 —2x—4y-20=0. If the tangents drawn at the
points B(l 7) and D(4, —2) on the circle meet at the point C, then the area (in -
sq. umtc;) of the quadrilateral ABCD is
S0 x7+y°-20-4y-20=0 &Bwy, Too A. HBop Mosopen B(l, 7) 508050

D(4, -2) o 38 A28 JsBaen Do C 3¢ 5%, egpc 38858 ABCD Bw¥), prrogo

(1 orRens”) 7
@ 70 b 175
(o) 8l (d) 84

13. The pole of ‘the straight‘ line 9x+y-28=0 with respect to the circle
2% +2y% —8x+5y-T7=0 is
3y80 2x” +2y% —3x+5y 7 =0 S3es, 95589 9x +y 28 = 0 Gk, Gyd0

(8) «(3,-1) ' Ay G 1)
© (3,2 @ @,-2
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3

14. 1im_1ﬂ_x__
x—0 X Sin X cos X
3
1 Qi
(@ | vk 5
5
2 D =
© S
d2y
15, M y=t2+t3 and x =¢—t*, then F at ¢t =1 is equal to
%
28 4 d’y
y=t*+1° S08oox =t -t ©owd, edptd t=1 38 —
' dx
3 E
a) o= 2
(a) . (b)
2 4
g @y
(©) 2 | (d) 3

16. " H A>0, B>0 and A+ - %, then the maximum value of tan Atan B =

A>0, B>0 ;63801»A+B:% o, e tan A tan B @Y, 1659005

1
() 7—5 (b) _ V3
1 1
(© g (d) 2

‘17. p, and p, are respectively the length of the perpendiculars from origin on the

~ tangent and normal to the curve x4 y2/ 3 _ %3 drawn at any point on it. If
Klpf+K2p§ =a?, then K; +K, = :

D1, Dy @0 SES Bore Dot S00& Sgo x7° + 7% =a®® 3 o Dpwe wosD B¢

QYO 08w ePeooy Aon eowdge dwdHes. Kipr + sz;‘j = o wowd, efped

K, +K; =
CIh o e e (b) 4
© 3 - @ 7

18. If J.x?’(log‘x)2dx = x* [A(Iog x)2 + B(log x)+Clog, eJ, then A+ B+C =
j‘x?’(log x)zdx = x* lA(log x)z + B(log x)+ Clog, eJ, ®owd A+B+C =

9 i
& = | o T

13 5
. 35 e
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x+2 L
S

19.. The range of the real valued function ———~=— i
x"—8x—-4

idda s +2 ’
TR Joreg [Favo%o = f8x — GBoo¥), T
(@) (=0, —1] UL, ) (B) (=0, -LU[-Z, =)
©  (=o0, 1 UL, ) @ (e, 2] U[L, =)

20. 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=

JDoEGeTe IR x+2y+z=1, x+3y+4z=K, x+5y+10z = K* DOSEM™ ¢0woko%H Ko
K &B20%); 3ot 585 denhen A 08050 B @00, eyt A + B=

(@ 2 ity ik ® 3
(@i 1 @ 5

e 1 —tan% 1 tan< _1: .
tang st -1 1

cos@ —sinf ‘ [ cos@ sind
a) i ; (b) :

s1_n¢9 cos@ L— siné@ cosé@

cosf —siné @ sin@ -—cosé@

sin@ -—cos# ‘ cos@ —siné

22. If ¢ and B are distinct complex numbers With" B|=1, then 1'6 _0’;':
; -«
' ' : e
|B]=1 8 & 208as B 2 5088 Sosen @0, gy {1ﬂ a(; 4
; _
(a) 2 ¢ (b) B
| 1

© 1 @ 1
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1\ 10
23. The sum of the rational terms in the expansion of (\/5 + 33) 1s
1\ 10
(V2+37) @, 23806° osedan sisswo G, Ango

@ ®) 32

() 35 d) 41
2 )
- 24, L +322x+16: AP =+ & , then AB+BC+CA=
Bx+2)*(1-%) 3x+2 (3x+2)° 1-x i
2 ;
il +322x+16= e s ~+ i ©00d, @3¢ AB+ BC + CA=
Bx+2)°1-x) 3x+2 (Bx+2)" 1-x ‘ ;
(o 24 < (®) 18
(c) 16 _ : d 12

25. If @ and B are the angles in the first quadrant such that \tana:% and

Sinﬁ:Ti_O—’ then o +26=

tang=1 0805 sin ﬁ:ﬁ g @ 0800 B B0 06 EsngB, BRpcd
a+28= .

(@ 30° (b) 45°

ey I8 . 90°

26. If 3cos20=1 and 32 tan® =2cos® —-3cosa, then the general value of « 1s equal to
3cos20=1 208050 32tan® #=2cos” @—3cosar 0B, WIPE 0 BoY), e DD

(a) 2n7ri—23£,nel (b) nﬂi%,neI
( '2n7£i£,nel 3 (d) 2n7ri—7£,neI
© : | :
27.  2tan’ l+sec'1 M+2t'an'1 i
. 5 T 8
V4 V4
alr &
@ 2 O
V4 V4
2y gy E
© = @ =

6 Year B.Tech.+M.Tech. Dual Degree 8 - 811-B
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28.

29.

30.

31.

If a, B are respectively the mean deviation about the mean and the variance of
the first five prime numbers, then the ordered pair (a, )=

@, B © SEST BB 0 [5G0 FoRge G0Y), EF0 08 Bew JdeD0 208 33 )8
0B, egpd (550 oo (2, f)= |

(a) (2.26, 10.34) (b) (2.42,10.36)
© (2.62,10.42) @ (2.72, 10.24)

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

300 A &° 2 B 508050 3 BV WoBOLL RN HIBA Hod B &° 4 B S8k 5 IS
0B G0N, S8 JOWOS® 2.8 TR M0k ATTEAEONT &8 VOB BAHT, 88 JBD WodT
KoBoT . @8 509 B 5008 Bohadss sie Sogragd |

a5 e 25
@) = ) =
e SRS 17
e e =

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 508050 B 2.8 23 29508° 9385@8. B 7 L0 9380 K083 Swodor A 6 9568 A ReOee

508050 A 6 % 2960 %08 swosom B 7 1 9568 B Resdnth. S Gt A nder 2ES,

B ROIEEIE Ko Doerdgd
27 30
(@) EZ_ : .(b) _6—1_
32 : : 35
ol S : i
(© & (d) .

Let X ~ B(n, p) with mean 4 and variance o?. If y=20% and u+o’ =3, then

P(X<3)=
| Bog§00 1 208050 9538 0708 X ~ B(n, p) ©ss%d. 4=20" So8oko 4+’ =3

@ond, @3pt P(X <3)=

). . 2
ek izl
5 2 | s
15 14
b dy mE
e 6
6 Year B.Tech.+M.Tech. Dual Degree 9 » ‘ 611-B
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32. Match the items of List-I with those of the items of List-II
T - 1 §%0 womro, raee - 11 &% wozed® ad Dahod :

List-I (erze-1) List-II (eredeze-11)
a g 2
@V [xva®-xdx= @) %
o _ :
% o
(2) Ix cotxdx = (11) §(1+log2)_
0
b, '
sinx
3 e ey o [ T 4
@ -([ sinx +cosx ’ o A
7
(4) I \/ cos®x—cos®xdx=  (v) O
_% { .
v) %10g-2

The correct match is :
BB &% 1

(1) 2 3 @
(@ @Gv) @) @ @i
(b) (i) (v) @) @v)
€ G(v) () @ @)
d @ G @ @)

33. lim[ : + 4 e e +__”+L}=

n~9°°1'+‘n3 8+n’ r* +n? ©2n| »
(a) %log 2 » s v (b) %log 2
3 ‘ 1
i (d) =log6
(c) 3 (d) 5 og
/2 ]
34. j-sine x - cos* xdx=
0 i ’
Y4 3z
(a) 256 (b) 1298
TR 3z
. : , i
© 243 ; e ) 512
85. The general solution of the differential equation (x log x)g—y +y=2logx is
550D duESe0 (x log x);i—y +y=2logx GBoo¥), TEed G
%
(@) ylogx =(logx) +c ' ' b)) y=xe%"+c
(c) ylogx=e* +c (d) logy=xlogx+c

6 Year B.Tech.+M.Tech. Dual Degree 10 611-B
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- 36.

37.

38.

The equation of a circle which is coaxial with the circles 2x2 +2y%-2x+6y-3=0

and x?+y%2+4x+2y+1=0 and whose centre lies on the radical axis of these
c1rcles 18
262 +2y? —2x+6y—3=0 20B0n x%+y*+4x+2y+1=0 DBI0es b::egm@éao

2800 o B0 Book); BarerEnp Soisoto EORD Sy GBg), HHoGER0
(a) x2+y2+3x+5y—2=0 (b) 2x2+2y2—3x+5y—1:0
(© 4x2+4y®>+6x+10y-1=0 (d) 3x2+3y*+2x-9y+2=0"

Three norfnals are drawn from the point (C, 0) to the curve y® = x. If one normal

is the X-axis, the value of C for which the other two normals are perpend1cular to
each other is

(C, 0) 2ot o0& y2 = x HS°08 BT PO AT, 2l eaabe)oeo X-e9%0 ©00d,
QRN B0 PRV 28 T8 G EE ©oeonT 60605 C BY); Je0d

(@) (b)
(© (d)

o |
oo do|

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
Bosoto (2, —3) BoD 3, 2.8 7 (3, —3) 9 BB 2 B (i3] ;sa EORS 2

qu )80 IESes0 s :
(a)  3x2+2y%+3x+6y+60=0 5o (b) - Bx%+4y® 190 +24y+36=0
© 2x2+3y>-6x+8y-11=0 o (d) 4x®+3y%—8x+6y+41=0
39. 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
" (0,3) 08as (5, -2) Boopery D H8Y B, JESw y=c/(x+1) D [§ B
3850808 Ko C Boos), deod :
@ 4 | (b) 3
() 2 Wiy (d) -8
40. If the plane x—y+z+4 =0 divides the line Jommg the pomts P(Z, 3 —1) and
Q(1, 4, —2) in the ratio [: m, then I+m =
x—y+2+4=0 & B30 P(z, 3, —1) 208am Q(1, 4, —2) BotHHER ¥0D Bewv [:m,
DRDS® DSB8 epcd [+m = |
(a) 4 | (b) 5
() 3 (d). 2
6 Year B.Tech.+M.Tech. Dual Degree 1 611-B
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PART - B
PHYSICS (30 Marks)
41. The coefficient of restitution for a perfect elastic collision is
S0I°g 98@ TIE oPIred8 PTIFD 880
(@ 1 (b) 0
(© o | @ -1

42. 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
dlametrlcally opposite points, its angular velocity becomes

4 kg (3508 508aw 0.4 m TR0 Ko 28 ) 30 rads™. SAan :Smapés BEIHBI08.
0.25 kg Ko Boch Do (555070000 S5B0 GBoo8), T H5BBE e0ive D 8L 7D §Ba

BKS0.
() 24 rads™ e () 27 rads™
(¢) 21 rads™! : (d) 10 rads™!

 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

28 030’0880 By, M¥n S sod HE® doswdHB. Gomrer s A0 ot
SO0 BAhad, & BEHTH Fodym rAOnENS. 3630 SHUHHNS’, HE wae $HY
B EOTHED 52080 O DEFBVM S0e08? '

(@)  Remains unchanged
IS0 €00

(b) Increases towards a saturation value
KB D005 i DEIDEE &0en08

(c) First increases and then decrease to the original value
&3 DRVDED Iy DBA BTG éf%)é)o@

(d) First decrease and then increase to the original value
023 DOVIED ALY éﬁ HEOTH DEHE0E

6 Year B.Tech.+M.Tech. Dual Degree 12 _ 611-B
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44.

45.

46.

47.

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 550 DG 2Bakd 27°C GPU HE 28 IS ToMHL BHD T BessEw SBak
FOBI0BI G0y g 96K IEBIB0. & T BB SIS JoB?

(@ 300K | ®) 600K

(0 900K (d) 1200K

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

DL WEVYO Dedeo HEPT 1, 2, 3, 4 08050 5 kms1. % RMS (38 Dogigdo HPH0~)
IR, Hifewn s Bocss Ko DS :

(8) 11:3 | @) 34l
ey, 1:2 (dy. 34

Two waves are represented by : x, = A sin (wt+%) and x, = Acoswt. Then the
phase difference between them is ‘

%= dein (wt + g] 208050 x, = A coswt 5D Botk HBEHSE B0gsg e57° Biso

(@) (b)

(©) (d)

Wiy oy
AN NN

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

2.8 $8)ed8 S0t 18 cm &SreSoes® QD GODIJPED, T (5DV00 &8)e°R8 Bo&’ DY)
4 cm S80S i)q)&oa. ©OoND 3 SEyes mexéoédo, S&yEs JgerHo HoBaAsH (HADoe QASEIZTR0
DI :
(a) 3.14 ¢cm, concave mirror and real image
3.14 20.20. YHers S $8)ea0 08akL d8s ($BDo0
(b) 3.14 cm, convex mirror and real image
3.14 20.20. 08758 &8)ea0 08k d83 Vo0
(© 3.14 em, convex mirror and virtual image
3.14 20.20. 08758 &8)es0 SoBasw 05 (SdDoe)
(d) 5.14 cm, concave mirror and virtual image
5.14 20.20. Hers s Syeo H08akn 07 (8o

6 Year B.Tech.+M.Tech. Dual Degree 13 v 611-B
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48. 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 e088)5%0 2Q o & e emf 1.5 V 208050 @088)5%0 1Q Ko

D0B°E S0ed8 SdTroB BT EDeS. H0e570 Herd (Goarod O, Bok suere SodBreKo SIIVOR

emf . . |
(@) 0.8V ®) 39V
e 23N : _ _ () 1aN . .

49. 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 '

L 0 2. T es0d0hy g ([S92R0Ry) a8 By DyErses ErHos’ Sowrn. @and &

0,08 SB5TEREN JoB? v
I : : : |
(@) ri g : | (®) i
L LI
() ' (d)

ar o, I iz

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.

28 Bidog B5oo (9688 50 mH. o0 Krome (50D 25 [Fsien 0.1 BEYS® 1A 008
BIPSER055 BRB, oS (LBBIGS DEEOE 200 '

(@ 5V ; (®) 0.05V
(© 50V d 05V

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

(D858 588°0 80 Q Ko 2.8 [(DEEo 08050 98°%0 60 Q Ke a8 25%50 R3S’ 2. ac 23:95°08
EodaGRron. H00H0 e58°¢50 Ho80%w 0850 S*8E0 SEI™

() 200,04 _ ®) 209,06
© 100Q,0.4 @ 100Q,0.6

6 Year B.Tech.+M.Tech. Dual Degree - 14 611-B
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52. The speed of the electron in a hydrogen atom in the n = 3 level is (Plank constant
= 6.6 x 10-3¢J.S)

WIE S $837°e0HS’ n = 3 %m)es* QOTS D& (08 Joroso = = 6.6 x 10-34J.8)

(a) 6.2 x105ms! (b) 3.7 x 105 ms-!
() 17.3%x105ms (d) 1.6 x 105 ms?

53. 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 BAABr 88 5m'°go 44% E000 e/He%d 508080 93% Eoo eHensd [y st Hxd 81

Dpew BEI® TGS YD e 29% P00 DTS

) R R A G (b) 54
(e} 27 _ d 9

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

a8 5(5"‘635:@) %8 @00 5.4 eV 9000 ‘es 5@(&3_0 :

(a) Insulator . (b) Conductor
200580 : L0

V('c) p-fype semiconductor (d) n-type semiconductor
p-8%o @gmfﬁgo , n-8%o eagai’:)ﬁgo

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

a8 BSONAD By, KBY BrErBSS 29sdRgo 5 kHz wond 56 déey 150 kHz &° IRy

R0 Doe BODHHVYH? '
@ 20 by
(© 10 ' d 5

6 Year B.Tech.+M.Tech. Dual Degree 15 611-B
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56. In the equation [P+%](V—b) = RT, where ‘P’ is pressure, ‘V’ is volume, ‘T’ is
temperature, ‘R’ is universal gas constant, ‘a’ and ‘b’ are constants. The

dimensions of i are
| (P +V—j(V b) RT & 50088006 * P*-Scsargy, V' - sosisBaomeray ‘T - aasiis,

R’ - 308588 050 QUPOSPR) BIPRW, @ 085 b e Jorosten eond ik GBoog); odoe
}® —o @ b2

G | i e (). MEPT 2
) M3 ' (@) MLT ?

57. The relation between the time ‘¢” and displacement ‘x’ is ¢ = ax® + fx where
a and f are constants. If ‘V’ is the velocity, the retardation is

@%@Soéo x’ D080k PR 17 © Dodsy JoworrR) 39D S8, t—ax & ,Bx [0%50S°
a, f oo yorosten 3080 V' eond VEIBLBEIDOO0H? :

(a) 2aV3ﬂ . (b) 208V?

© -28V @) 2aV?

58. The speed of a projectile at its maximum height is —2?3 times its initial speed.

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

28 98550 BY); MBYPHS G & T &9 &8 —— Ben €062008. & (éago @Boo¥); 315_0 D 8

- DroB MBAEYDS ‘1’ Bey 083, @pch ‘n :)e)o:é y
B) ) 243

© 443 @ %

59. 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?

28 HIEIL §Bes JITr0B8 0D &YB. 1YY MO HAEIW A ©PO0R) (HSHT7 &8, HIEHD

S, 5008 By §leanad
(@ O () 45°
(c)... 90° (d) 180°
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60. The distance between the centers of moon and earth is ‘D’ and mass of earth is I
‘81’ times the mass of moon. At what distance from the centre of the earth, the
gravitational force will be zero?

&R0, Ho& Bomre Doy EIEIN ‘D’ g0 (55078 Hod (5950788 81 Bew 0w,
8020 Bo|500 08 Do IS’ MBS WOZN KITREHN ©HH0S

D 2D
(a) 5 (b) i
. 4D 9D
T o

61. A 4 kg stone attached at the end of a steel wire is being whirled at a constant

il

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
is - R :

4 m D&Y Basv 2.0 mm TR0 K@:ﬁ ¢§oe)o' AKX D8 grsd 4 kg o (exlobV) §eoa)&é6
Sa I559% §Bes SH08E JYTSE eHBS® 12 msT DEES HEE° 8BS S Stk aeg)a REN)
Dend (eoe).) 0%0f Heago 2x10' N/m? )

(a) 2.3x107% v | ib) | 2.3%10 "
©  48x107* " ‘ Ul el

62. 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

T TrgESsnen Mo Bod B DOIHORL KO, a8 DY DoYT Joen BALREHE.
FEBI0 Bk, BOBHH 3 i eeooo@ o)q)&é 28 aﬁodﬁo@ By, B8 (surface energy)

(@) 27r’T : ‘ (b) 2/7£r
) 27r’T? - G 95 1 r2T

63. A bimetallic strip is made of aluminium and steel (e, >e,,,; ). On heating the
strip will
BES% IPR @050 $8a50 e&bg“ 355 () > Ay ). BB BD5IPED 5
(a) Remalns straight
SRS &0
(b) Get twisted
200 BEHH |
(¢ Bend with aluminium on concave side
SRIPERODONB0 PH HEFS BRIV HOMHDH
(d) Bend with steel on concave side
&50); DX YETSPEIT HorHB

6 Year B.Tech.+M.Tech. Dual Degree 17 611-B
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64. Assertion [A] : Electromagnetic waves exert pressure, called radiation pressure.
Reasons [R] : This is because they carry energy.
DFYBID [A] 1 De05E50NR 08 BOKH0E) EoK o HeEsB000 DS 06T,

s*8e%0 [R] : QOEIVDBIIT 98 382 A8 EYH0.

(a) Both [A] and [R] are true and [R] is a correct explanation for [A]
[A] 508050 [R] Boci ‘08&3:6:) 2080w [R] &R8 [A] 8 $5863% 95t

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

~ [A] S08a%» [R] Bocir QBADHD, 570 [R] &8 [A] & 58EH% 95883 5060

(© [A]is true, [R] is false
[A] 388358, 52 [R] $8s°¢0

(d) [A]is false; [R] is true
[A] 58 5250, 5D [R] 5863058

65. In a photoelectrlc experiment, a graph i 1s 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 @ with y —axis, then tan 9 =
28 955° DS (SArNoS® %Y FEPAHER) 1y - egop By BB S0
DRERIVIOR X — EOP. GocIDeN 8l ™ Rosrad58. S ™) y - 058" 0 §%0 3% 558
B2 ©cnd tan § = .

h - s o

(@) 5 : : (b) ;L*

h o
© @

66. In hydrogen spectrum, the shortest Wavelengths of Lyman and Balmer series are
4 and A, respectively. The Rhydberg constant of hydrogenis

TEBS 9850006° B8 980k a6 Fene [9°35 BOK Popsen SKI 4 208 Ay,
TS B0y, 65F groso

Ay | 4(4 - 4)
a) i (b) %3/“2
3(4 - 4) ’ 2(4, - 4)

. * e vy
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67. 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 HA% 6500 A 850KREs0 Ko I sods® I8 By, 6 = 30" 5 s
050 A)E0B. @od %’ ded ,
(@ 1.4x104um g OST b)) 1.2x10%m
() 1.3 pum (d 1.2um

68. 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 9835730 o Bock H5B0e esdwren 10 cm SrEHns® dogon. BEyd g Bk,

Socss BOED 306 25 Cm EIEHNS® DS G S Jos? s
(@) 5.76 x 107 NC* ®) 9.28x 107 NC™
(© 18.1x10°NC™ . (d) 20.5x107NC™

69. The minimum work needed to be done to bring a charge g = 6 1 C from o to a
pomt 0.75 m from a charge @ = 30 uC is )
q= 6 uC &938"«‘0& 9RP0BEIEI ok @ = 30 1 C 33298 0.75 m Sre8500S°08 050
$0)e050 DANIOID DI 50 |
(a) 4.16J (b) 5.16J
(). - 2164 d 116d

70. The resultant capacitance of parallel combination of two capacitors C; and C, is
20uF. When these capacitors are individually connected to a voltage source of
IV, then the energy stored in C, is 9 times that of C,. If these two capamtors are
connected in series, the resultant capacitance Value
o b ga»@eosem SHTOBEHOT  EODITPE T HOB 3wy 204 F. S Bokd

3odeboso 9398 TV devsd 5ORS S8 evs08 Sersaddapt C, 39D6B6° deds &f)

48 o0 €, &° Deg &y ¥8 Kol 9 Bey wEEo. e Botk Tdebos FAS" KBS T3 508
BIRWR) DO0D : .
(@ 1.4 uF (b) 8uF
o) AR {d) L8 uF
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PART - C |
CHEMISTRY (30 Marks)

71. 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 kJ mole-! at 0°C)

0°C 5g 28 376 B0 (ice) 55 Hed (8oes $55°8y9:pck 38R JoEs™ w&b (JK-1 Mol-! &%)
20%? (0°C 3¢ 0000 dedre 208008 Jogedy H°8) 6.0 kJ mole-1)

N . (b) 2.198
(¢ 20.13 ‘ _ d 21.98

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

28 ESE)S SoJYETH0 Joswdd 11 Booghe ebged esssmions 4 Boogpe deSD s8)3

DI D eI 0637 :
(a) Cs;Hg (b) CoHg

(¢ C,H, (d) C,;Hg

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‘7 !

25°C $0Bao 730 20.80. Hésiso 5, 380 20.9. o ez DEBoVGHB. EPND 985077"
002 760 £.20. Sesd0 56 ey 52005 305 965D (23.0.06° Jow)?

(a) 569 ; ¢ (b) 449
(c) 365 (d 621

74. Regﬁlar use of which of the following fertilizers increases the acidity of the soil?
54 1808 T°0S° D B0 KD (8300 B0 o0 JOD Ve SBO DEHBR?

(a) Urea (b) Ammonium sulphate
ofe8osoe &3T0000 BSB)en

(c) Potassium nitrate (d) Super Phosphate of lime
DETA0D0 P|Ee ’ }65%5 &%ﬁ)&» &9 B
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75. What effect does the temperature have on the half -life of a first order reaction?
2.8 [0 (880708 D85 BooY); ee%"oin@})_ GPNT° (Dg°D0 J&° 600087 | ‘I

(a) It Increases (b) It decreases | J
0B DO | B 815 b
(¢) It remains the same (d) Both increase as well as decrease
08 RBOT ot 98 DEIHBOOB 2B BB

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

V08 S8doeesorie B0 J0J°Y  (BHETOR EODDIPE bq)a 208 (D0 B, ‘

SONHBHIPE0 JoB? _ : \

@ V ® 2V |
v : 2950

(c) Greater than 2V (d) Lessthan2V
2V 837) 95,95 , 2V 8 855

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

o)aa" @mmmn dﬁooéb &I8BO JB O H0B0%0 R EeadBAueea0n oy DBAPR o0
Ss DEorre aS“béé{ﬁJQ:éo
(a) Surface area of any solid is always equal to the pafticie size
DB DI B, G568 PFosin JPHPET Sea SBATE0HL BATROM S0t
(b) Surface area of any solid does not depend at all on the particle size
b@_m'i’go:éé@wgo G3o); GIBHe 53_%"05:)” §88§)62§.)'°€’60}2 e37°8I6 GOt
(c) Surface area of any solid increases with decrease in particle
b@_ﬁ" N 50‘&50 BE); 6I8% gﬁ_%"e)gﬁn Ee9 HB830°e30 éﬁ?ﬁé&)dﬁ) RSO
(d) Surface area of any solid increases with increase in particle

IPT° 0 Sergo Bk, G5B PTogH S $620°e08" DB

6 Year B.Tech.+M.Tech. Dual Degre'e 21 611-B
[PiF.©]




AUEET - 2025

78. Which of the followihg has the highest molar conductivity?
&4 808 TS’ IB eByBE Arerd TIESd KOR Bosnod?
@ [Pt(NH,),CL,] ®)  [Co(NH,),CL,]C1
© K, [Fe(CN)] @ [cr (H20)3J Cl,

79. Zr and Hf have almost eqﬁal atomic and ionic radii because of
Zr 508050 Hf S035°50m 59079 5857760 208030 aSTD¥ X)"z@véo IR e0kd8 5o

(a) Diagonal relatlonshlp (b) Lanthanide contraction
58 S020¢550 er0SDE 508580

(©) Actinide contraction (d) Belonging to the same group
836 508" 2.8 |79 Do

~ 80. The synthesis of which of the fellovving'polymers involves the repeated loss and
small molecules

&6 1808 208S° B Bo8e08° 58 56 1:’):)& VEDYO Do BWE 606087

(a) Polythene (b) Buna-S
0S5 ; ] 2oegoe-S

(¢0 Buna-N ' : (d Nylon-6, 6
aaegoe-N _ o ' Pe°S - 6, 6

81. XeF; is isostructural with
XeF; 82&° SR0GS (iso structural) OR &oenod

(@) 1€, oy | (b) SbCl,
(¢) BaCl, (d) TeF,

82. The reagent used for obtaining osazone derivatives of fructose is
WEEE £38°S a0 9y S0
(a) NH,0H (b) NH, - NH,
() NH, - NHC.H, g (d) 2, 4- DNP

83. The product formed when acetomtrlle 1s hydrolysed partially with cold
concentrated HCI is

QeoeSGLeBeS_éo 090 ¢ HCL 8° 288 2o 98360 DoBosgpc 9yd e8)RB00

(@) Methyl cyanide ‘ L ~ (b) Acetic anhydride
23S P& » oRSE IS p Bl
(© Acetic acid (d) Acetamide
o038 esdonn BINE
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84. The element with atomic number 26 will be found in the group

383770 S0y 26 Mo Hurreso ooy 0SS

(@ 2 ‘ ‘ ®) 6
g (d 10

85. The correct bond order in the following species is

&5 1808 °¢3S° HBABD 2085 (550500

(a)" O =07 <02 ' @) Ol a0

@ 0 dleo; @ 00 =0, <05

86. Which of the following pairs represents isobars?

&2 1808 7S’ 2 oty DT @s@mé‘go SIP0BOR?

(a) °He, and *He, () **Mg,, and ®Mg,,

*He, 08as»*He, 24 Mg, $o8050*° Mg,
(e AR ad PR ) Ky and Ca,
0K, 2oBatn ¥K,, VK, Bt " Cayy

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

2 3PIES 05 sy [@des0 @), pH 90 4.0 0003, 570 30863

(a 4.0 _ (®) 0.4

© 0.004 @ 0.0001
6 Year B.Tech.+M.Tech. Dual Degree 23 611-B
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88. Water softening by Clarke’s process uses
526), (B8O @507 DE3 BuyoBgRY) DOVEDS SIBIRODE?

(a) Calcium bicarbonate ] (b) Sodium bicarbonate
s°Qafvo BBV RGADHO BSEHYES

(c) Potash alumn (d) Calcium hydroxide
DLTRQ SON | Qoo P EHE

89. The correct sequénce of increasing covalent character is
DB DAD HEHo DBA S8 ER0H0

(a) LiCl < NaCl < BeCl; () BeCly<LiCl<NaCl
(¢) NaCl < LiCl< BeCl, (d) BeCl; < NaCl < LiCl

90. When borax is dlssolved in water, it gives can alkaline solutlon The Alkaline
solution consists of the following products?

506y HBS® éBﬂoﬁ):éao})c&) ¥ SOEPHEIR D). €8 5 LcmﬁssoeSs o 1808 B0

&OoLON? / .

(a) NaOH and HsBOs (b) NaOH and BHs;
NaOH 28050 HsBOs - NaOH 080%» BHs

(¢ NaHCOs; and H3BO;3 (d) Na2COs3 and H3BOs
NaHCOs 508050 HsBOs NaCOs 508a50 HzBOs

91. The amphoterlc oxides among SiOgz, GeOz, SnOz, PbOz, CO and GeO are
810z, GeOs, Sn0s, PbO:, CO %0800 GeO oS° Bgigers esgyGen

(a) GeO, GeOsq (b) SiOg, GeO2
(¢) SnOg, PbO: , (d) SnO., CO

92. Which of the following compounds will exhibit cis-trans isomerism?
&3 (808 TS” D TRBHB0 V-8 AeeyEgHN (5¢58)0%0%07?

(a) 2-Butene (b) Butanol
2—3335955. J . m§w565
(c) 2-Butyne | ' (d) 2-Butanol
| 2-2058S A 2-205005°S
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93. Which of the following terms does not describe CH, = CH — CH,OH?

54 1808 TS° d S50 CH, = CH — CH,0H 2 2580%¢5?

(a) Allylic : (b) Vinylic
RLLS 908

(¢) Monohydric : (d) Primary
RS T @08

94. Arrange the following compounds in increasing order of their boiling points
S6 808 FBYIROR> TS GraHD Frdo DOA (9008 IK5EH

e
Xoy S CH - CH; Br
CHs”

(i) CHsCHyCH.CH;Br

o
i) HiC- C ~ CHj

Br
(@ (@) <@ < (i) (b) ‘(_i) < (i) < (i)
© (i) < @) < (i) (@ GiD) < () < @)

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

27059 $B80S® TS D5 oF5onT 3O DADLD FAPPHBR0 HBoYDO

(a) RNA (b) DNA
RNA -~ DNA
(¢) Vitamin C : (d) Protein
" DeBee 0 : R3S
6 Year B.Tech.+M.Tech. Dual Degree ; 25 611-B
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96. The flux used in blast furnace while melting iron ore is
Q00 EBRoVEOS® &R SOWS® &5BRoD 38

(a) Lime stone (b) Sodium chloride
Bor)HTon a0 5736

(¢) Carbon (d) Oxygen
E8y0%00 e38yesd

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

s (S80S BTG R00d IS0 BATES5eE0S® Vyd DoE50B8 TRyETren
(@ Nitrogen and nitrous oxide . ‘
eSS B0B0k0 P e3y&
(b) Nitrogen and nitric oxide
eSS BBk P13 e3yE
(¢) Nitric oxide and dinitrogen pentoxide
DSB8 & 206010 FR(E5°esS DoerHE
(d) Nitric oxide and nitrogen dioxide
D135 & 208 PSS cosrFHE

98. Which of the following'is an example of emulsion?
s 1808 TOS° DRONL GTTSes DB?

(a) Cloud () Smoke

B o) o) . o
(c) Milk 3 (d Curd

EV,00) S To 87 6)

99. What is the correct order of reactive among the series?
A0® FeBoS® KBRS Bomg E50R0B?

@ O0>Se>S>Te (b) S>0>Te>Se
©)) 8>0>=8e>Te _ d O>S>Se>Te

100. Among the following which is not pseudohalogen compound?
&8 (808 T°0S° EXF S esS BAQBHID 5°0BE?
(@) SCN- () (CN),
© (SCN), _ (@ (OCN),
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SPACE FOR ROUGH WORK
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