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l
PART - A
MATHEMATICS (40 Marks)
| 1. If £:[0, ) - [0, 2] is defined by f)=-2%, then fis
fx)=2 2 £ 1[0, ) > [0, 2] DEDOSED, erSypds f
(a) one-one but not onto (b) bnto, but not one-one
BRGED, 57D o0 56 o350, 5°0) @REO 570
(c)  both one-one and onto (d) neither one-one nor onto
SRED0 0BA%0 Do _ | SRR 570, BoSR0 S
2. The value of the determinant given below is g 4l
S5 BIHDD 220 DTEER0 D0 Feibdh - J
V13+43 245 5]
J5+426 5 |
3+465 15 5 :
(@) 5v2+35 (b) 15431042
(€ 15+2-2543 @ 5v3-2042
3. If the system of equations x +ky+3z =0, 3x + ky - 2z2=0 and 2x+3y-4z=0
possess a non-trivial solution over the set of rationals, then x - Sy g
I x+ky+32=0, 3v+ky-22=0 20B0002r+3y-42=0 &R So¥e 353, essBoD
B0y S 28 e FEH0 SOR 083, edped x:y:z=
(@) —am3:2 ] (b)) -15:2:-6
{e) fo-8.: 4> ’ (d 6:-5:4
16
4. The value of Z (sm 7 Licos 2”[) 1s
. = 17 17
16
Z (sin 2r”+icos Zrﬂ'j B0E); DD
AL 1T 17
(@) 1 B =1
(© 1 _ d -
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3,3

If x+l:2sina, y+l=200sﬂ, then x3y%+ L
i e s x°y

x+l=2sina, y+£=200sﬂ 9008, eﬂbo)JCéJx3y3+
y g

X ; x3y3
(a) 2cos3(B-a) : : (b) 2 cos(3B+ 3a)
2sin3(f+a)

© 2sin3(8-a) @

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

 9B0E80  x% +2ax+b=0 BE, Doorered JWH D00,  DPYO 8o HBgon

(5558 @ond) 2m B IBPED, @p b &ot ewoBSo

(a) (a2,v a2 +m?) (b) ‘[az - mz,"az]

(c) (a2—m2,a2) | . (d) (a2+m2,a2)v

The set of all real numbers x for which x? —| x+2 ‘+ % 5038
x2 -|x+2]+x >0 @6335 @) T°DD DoP5eD X S

(a) (_°°, =5 2) v (2’ °°)

© (—o—D U, )

‘(b) _ '<—w,—J§>u<JZ 4
@ (2.

The number of all three digited numbers which have atleast one digit as 7, is
£950 2.8 @080 7 KORD ) H0I°¢H 8050 $0g)5® Jog :

(a) 225 : (b) 248
(c) 252 _ (d 264

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

to him is
6B 5 3908° EDT0 Tedld [FHos o 355" doBoS et ol Do 13 [Hhod’

10 [5%)0% &30 o°03°6). 9D 025§é30'335 DoEe Doy

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

(a)” 140 (®b) 196
() 246 (d) 280
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10.

11.

12.

13.

If p and g are the coefficients of x" the expansion of (1+x)?" and (1—4x)_%'

b

|x |<l , then
4

2 ]
p B0 g e, (141 2Ba (1-4x) 7 [x]<] B8, Diom’ 2" Sog, oS,

a0 i
@ p=gq () p=2gq
@) a=2p (d p+a=2"C,
i 22x+3 W a3 VOO
e +1) a2+l X1
2x + 3 Ayl €
' = + 90008, 9Pt A+B+C=
f B 1) wonl EFL: . i
: 3
(a) = (b). 3
7 5
€ iy i,
© 1 @ =
cosec48° +cosec96° +cosec192° +cosec384° =
(a) 443 b) 243
V541

0o | @
Consider the following statements :
&4 808 (VIO IBKE30B0G :

‘ 5 : :
L;’a;bvééo i % < 63% ©008 sinH++/3 cosH>1.

Statement I : sin6+\/§cds€21', i %ses

Statement 11 : If sinx, sin2x , sin3x are in A.P., then x=n?” 61" 2nrw, neZ.

Lb:ﬁiﬁ;éo IT: sinx, sin2x, sin3x e @dgﬁg&esﬁ G083, 93¢ x:le S 2nr, neZ.

~ Which one of the following is correct?
&5 (808 TS’ B IBGHHA?
- (a) I&II are true . (b)

I & II are false

| @Boi’xn 1I :;égm) I S08as0 11 &9?6&95333

(¢) Iistrue, Il is false (d)
1 QdBgH0, II ©9BgH0

I is false, II is true
I erssignn, 1T g0

6 Year B.Tech.+M.Tech. Dual Degree 5
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14. The number of solutions of the equation cos T (1-x)-2cos! ng 18
os! @-x)— 2cos! x=% dDEBE30 QY FEOO boa)zs
(@ 1 (b) 2
(ey.. 3 (d) more than 3
(3 5083 d&;D)
15. In a AABC, if the line joining the circumcentre and the incentre is parallel to
BC, then cos B+cos C=
2.8 |@¢bmo AABC &° 5628 ?oLcs"X)& S0Basn o éo@oa& 9 9 BC & fom‘oédom
6083, @JPd cos B+cos C=
@ = ®) 1
2
3 cae
© 2 @ 3
16. If the median AD of the triangle ABC is bisected at E and BE meets AC in F,
then AF:AC= :
Le?a‘,ﬁ&?o ABC Q2% éoég(éo Ab: B Z)CS “):”QS 0D DAL 26080500 AC D F ;‘)CS
BE §ooo3°o€3, edpey AF:AC=
(a)ieisd Wby 122
ey o4+ 3 : (dy 3:4
17. & and b are two unit vectors such that a+2b and ba-4b are perpendicular to
each other, then the angle between @ and b is
T+2b 08050 5T-4b e S0 woworT GoBeen @ HB3% b e Bodk aHIPRE HEHHH,
PO @ B8O b © B0¢g 1o §%s0
(a). 45° : (b) 60°
’ -1 4 =1 3)
(¢) cos (3) (d) cos (7

6 Year B.Tech.+M.Tech. Dual Degree 6 ) 611-A
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18.

19.

The value of ‘@’ for which the volume of the parallelopiped formed by the vectors

- i+aj+k, j+ak and ai+k is minimum, is

i+aj+k, ]+ak Q08050 ¢l +k HOBOD ,,)q)a n)éf"oéé Lo (080) G, 0D I8HT°es0
§X)Eg)xosf Ko ‘@’ B); dewd :
(a) <3 b (b) 243

© —\/% @ 342

If tne median and mode of four observations are 4, 6 respectively and the sum of -
the squares of those observations is 48, then their coeff1c1ent of variation is

T H83ede B¢5 B0 HoBasw FTVTEIVO) DEIT 4, 6 2080% es oaa%eme) :,scs:am '

GBoo%); JoBH0 48 @908, @ip T3 DHeRroko

: 100
a 100\/3 —
@ 100 e
100 ‘ 100
C o d) —=
(c) i (d) =
20. - A box contains 10 mangoes out of which 4 are rotten. Two mangoes are taken out
together from it at random. If one of them is found to be good then the
probability that the other is also good, is
10 57008 S0y YR &) 28 DPS® ok B0k EHGBonEron. TR $00@ Bot BTG
Do 88 6 80D ASregyB)Eone e @aocso TBS® 2,583 2009 FodTe ESREB, 205%
D0 K moﬁ)& 5o n)oa,)°:6§e§ :
1 ; 2
A(a) 3 (b) 3
8 5
_ S a2
iy 2 o
21." A box contains two compartments X and Y. X contains 3 bags, each contammg
5 white and 2 black balls. Y contains two bags, each containing 1 white and
4 black balls. One of the bags is selected at random from the box. If a ball is
drawn at random from it and found to be black, the probability that the selected
ball is from X, is
R 2PS" X 208w ¥ ea?ﬁ Bockd :oaw{:moo (@ese0) emonw. X &° 3 Sowwen émpow,
S @@66:63 5 _?993:2) BB 2 ¥9R woBey o, Y &° 2 Homen dumow, 58 SN
o Gloty 2080520 4 DR 20BNV GO, &5 28 2006 3.8 0eDD asreesydysore JOJE VK. T
006 2 2080 OTEBEOr &Ry SBAL B8 SPIBMT S50EB, JodE 30D wod X M0 33
- Bogrigs ' ;
A 12 : 15
: (a) 13 | o : (b) 3
18 . 21
i g
© = | 8

6 Year B.Tech.+M.Tech. Duai Degree 7 i : 611-A
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22

23.

24,

e | ® A

X 1s a bmomlal Varlate with parameters n=6 and p. If 4P(X =4)=P(X =2), then
Var X = -

n=6 2805 p SoBEE X 28 B Doood (2608). 4P (X =4)=P(X =2) wond,
L opE 938 X = '

(a)
(0

(o)
(d)

| ot| oo
o oo | ot

The y- 1ntercept of a line passing through Q. 2 and perpendicular to the line
3x+y 3 1s

(2, 2) Kroze d8BI° HB0I 8&) 3x +y = 3 8 0oR0r &0t 8.5 BY BY); y-woHS oko

(c)

| oo
e
o
p—
|
|

Locus of the mid-point of the portion between the axis of the line xcosa+ysina=p,

where p is constant, is
D ,oé oo 00BN, DEITHE OO :636,55?{0 '83;) xcos@+ysina=p Boo¥), geHH0 Hogs

_a)oce:@ B, DOLISEH0

p il o
- As) 3c2+yz:—2 i i) x2+y2-=4p2‘
G A

25.

26.

p ~ A p

The square of the - difference of slopes of the lines represented hy
x (sec 6 —sin €)+2( tan9)xy+y sin?=0 is

2(sec 6 —sin 20)+2(~tan ) xy + y?sin? =03 &J"’&)op)a)a ?5&}8) @), TPeve  PisHw

- Bwo¥, Do

i | ®) 2
o B e @ 4

If x+y 5=0 and 2x+ky-8=0 are conjugate lines w1th respect to the circle

‘ x?+y?-2x-2y-1=0, then k=

x+y-5=0 B0 2x+ky—8 = Oe)oéo)ééa)x +y —9x - 2y=1= 0&59)%?600‘50.)?&}656

Ben wand, , OJpe0 k=

a1 ; (b) 2
© 3 d 4
& Waer B Tuch 40 Tech. Dusi Dogise & ' 611-A
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27. The equatlon of the circle passing through the origin, having its centre on the

28.

29,

30.

31.

line x+y-4=0 and orthogonal to x2+y? 4x+2y+4=0 is

2o Do Ko, B9 r+y-4=0  Towswd AR &od HHBotw
22 +y% _dx+2y+4=0 & oow S'Se%oi)om 00 Jy%o o?mé& JEBes0

(a) x2+y2—’4x+4y=0 “ 24D x2+y2+4x¥4y=0

() x2+y*+4x+4y=0 @ x?+y-4x-4y=0 _

Let C be the circle with centre (0, 0) and radius 3 units. The equation of the locus

of mid points of the chords of the circle C that subtend an angle 2?” at its centre

18

(0, 0) Bosore, 3 AR ) Tggo fio yEey C @80l ‘éo@o 5 —?wa& aéoaozs 2B

ol o 63Jo§b 50 DG af)ocﬁg@e Do S50 &Joéb fofbo§deao

3 ; : : 5
(@) ‘x2+y2=§ \ (b) x2+y;2=Z
@ a?+y?=2 @ «?+y?=2

If the locus of a point that divides a chord of slope 2 of the parabola 2 =4x
1nternally in the ratio 1: 2 is a parabola, then the vertex of the parabola is
y% =4x Sordecho Bk, Teo 2 e HORD &l ey wodsore 1 : 2 JBS® desod 28

D&Y dbaéb DO Do 2.8 ITHOAHO Wowd, S JoeHedHo 3o

o o (5
oy O e

Tangents are drawn to the ellipse %— +y?_1 at the ends of the latus rectums.

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

2 2 :
% + %_1 BrayB0 @Y, TPeono 550 3¢ e Bwew Ao, s agom Aok 3&)058
DT SPodyeo Ba'eéo (5 o‘535°:0¢ae5’5) _ '
@3z ¢ | @y 2B
() 27 : (@ - 24

A line segment P@ has the Iength'63 units and d.rs (3, -2, 6). If this line makes
an obtuse angle with X-axis, then the components of the vector PQ are :

PQ &3 2.8 By oo e 63 ahren $08050 eE éoa@éow (3. ~2. 6) SeBp X- easoe“ a¥.
AL §sss°:0°1 D308, 568 PQ Boof), ®o#sven

(a) 27,-18, 54 ‘ (b) —27, 18, -54 .
ol (C) 77 83 ~4 _. (d) 2 —~7, 8, -4
6 Year B.Tech.+M.Tech. Dual Degree A 9 . : , V 611-A
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x—, =<1
a ¥
3%, U f(xv)y=1a 1< x <+/2 is continuous in [0,«), then the su‘itablev values of
2
2b ;4b ; o<x
%
I a and b are
2
- : B=x <
.
[0,0) &* f(x)=1a, 1<x <2 ®0n®, 85 a $58050 b 0 HRS devden
2 :
2b ;4b : o<
X
(a) a=1,b=-1 M) a=-1,b=1++2
(© a=-1,b=1 | C(d) a=1b=+2-1
{ 13 d2y
| 33. If\[x_+\/&-=\/g,thenat xza;—(i—zz
: %
‘ : ’ 55 g d2y
i Jx +yJy=va ©®od, x=a S —o=
i : : s
GO 1 i
ge - ® %
(Cj My -(d) _@
o - el
' 5 4
34. If the Rolle’s theorem holds for the function x® + bx® + cx, 1<x<2 at the point i
then the value of b+c=
aaom@ = 5 % * bx” +ex, 1<x<2 SRoas08 6% cocs"oéo .\)803623&3053 (é.‘%)a 9)B00E),
IP b+c= ci)oéb DD
(@) -13 SR
(¢ -3 : () 3
6 Year B.”Tech.+M.Tech. Dual Degree . 10 : 611 -A

35.

36.

.R)%’Qélﬁ.u [A] :

58890 [R] 1

The equation of the tangent to the curve (1+x2) y=2-x ‘where it meets the X-axis
18 | -

A+22)y=2-x o HEI0SD, &8 X-o50) 590 S A0D :6;)@3 B9 @Bwg); 9oEse0

6 pieey ) x-By-2=0

(¢) bx-y-2=0 (d. 5x+y+2=0

Consider the following ;

808 T HBHB0VOE :

1 : 9
Assertion [A] : The area enclosed between the curves y? =4ax and y=mx is SLZ'
' ' : 3m

2
32 = dax HoB0% y = mx HEIVO 3055 es9B0DRED PTeg0 SL
3m2

Reasons [R] : The area bounded by y f (x) and y=g(x) between x=a and x=b
is j\g(x) f(x)ldx
r=a 00ay x=b 0:»?,55 y=iftx) So8adiy 3= g(x) T3°g0° 80O

Babuds preg j g ()~ f (x)|dx -

a

Which one of the following is True?
808 TRES® DB JegH?

7 (a) [A] and [R] are true and [R] is the correct explanation of [A] '
= [A]'So805w [R] ev S50 508050 [A] &), 58630 958es [R]

(b) [A] and [R] are true but [R] is not the correct explanation of [A]
[A] 508050 [R] o0 9850, 570 [A] G, 986303 2566 [R] 576

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

[A]
(d) [A] s false, [R] is true
- [A] ed%s0, [R] B0

3850, [R] e9d850

6 Year B.Tech.+M.Tech. Dual Degree 11 : 611-A
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: n—>°°\/2n 12 ﬂ 22 \/Gn 32 n
(@) E (b) 3
i :
i d
(c) o (,) 4

38. If | % ___fx)+C, then
; “ (xtanx+1)

[~ f(x)+C w0, et

(xtanx+1)2' .
' By 7 | Y _.14
@ "‘f(ZJ=4+7r N o f(Z)_4+n' ,
ey b f(x)—— ~ Sl f(x)—

-2 ; x—7/2

39, If j(logx)?’x‘*dx x {A(logx)3+B(logx) +Clogx+D} then A+B+C+D=
j(logx)f"x‘*dx x {A(logx)3+B(logx) +Clogx+D} eﬂo.ué eaogyczo A+B+C+D=

PART - B |
PHYSICS ; (30 Marks)

_41. What is the dimension of

Ho€o
( ,uo magnetlc permeablllty and ¢, -permittivity of free space)
Boog); 58377890 o)g)oeSO
ﬂo
(u,- eeoﬁo@oboé FON20gB £, -BI°950 DJBéeSS)eﬁ) , !
(@ [T » (b) LT
o , (@ W

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

mrcumference) along the circumference. of the cirlce of radius 7’ Wlth a unlform
speed U’ is

L magéndo EORD Hydo 50&)& u @3 m@ BK08° 0.8 :w:@ d:oooa)& @oxyésoeamyca

es ém@ :bvoa @n?éLe‘,So%o JoBH? ('agbc:é C wB8 K)o)éo)B&J)

® e g ®) - r\/§ |
> 3 3 A r
(© 2r ‘ ol (d) b

43. In a sports competltlon a Javehn in thrown at an angle 45°, which recorded a
range of 90 m. The maximum height reached by the javelin is (Neglect air -
resistance and acceleration due to gravity = 10 m/s2)

2 Bar 203S°, a8 el 45° §%908° g)‘oaéayc& ©8 90 Hoexts a@@?{) (range) a07cd
- D0B. &3 Hed3 DBD KB B DoB? (s ‘%561;5"&')& DIBoWodE SoBasw méowggéée'a éogdsa"xa'
10 m/s? e aBKs%obo&)

(@) 45m b (b)‘_ 30 m
& 22.5m (d) 3042 m

44. A force (25 +f—l%) N acts on a body, which is initially at rest. At the end of
120 seconds the velocity of the body is (41 +2j—2k) m/s, then the mass of body is
 (9808508" D%ye ROS® &y 0.8 I0DP (2i+j-k)N 2200 50 B8, 20 D&Y BTGH & HND
BKo (4i+2j-2k) m/s @0, e 5599 555078 JoB?

(a) 8kg _ i () 10ke
© bke | () 45kg

{8 M | Sl e
Sy dds e d) 224
dy 1 e
40. The general solution of =+ —= g is
X X ix
dy 1. e :
— === DY), G°8ed DG
dx hd % g8 ‘Z’ . v
.’ T 5 C
(@) x=e’(1-2Cx) Y (b) x=e y(2+;J
() 2x=e’1+2Cx%) : d) x=e?2+Cx%
6 Year B.Tech.+M.Tech. Dual Degree 12 S ST
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45.

46.

47.

48.

o (il

a,é DAY Y FERRE Doy (S.HM) zséi)og)Esoa

A particle moves from (1, 0, 3) to the point (-3, 4, 5) when a force F=i+5k acts
on it. Amount of work done in joules is
F=i+bk &3 200 2.8 &30p 99 3&3;6&@0})@ e s‘eao (1 0, 3) vo& (-3, 4, 5) ed

DOLIPE EE0e08008. B4 HEANLS® e3BRD 5D 583570 (FH)S®) Jo®?
@) 14 ; _ (b) 10
© 6 | A e AR R

The balls A, B and C of masses 50 g, 100 g and 150 g respectively are placed at
the vertices of an equilateral triangle. The length of each side is 1 m. If A is

_placed at (0, 0) and B is placed at (1, 0) m, find the coordinates (x, y) for the

centre of mass of this system of the balls. ‘
Edoore 50 g, 100 g H08csn 150 g (&Sdgo=soen RS A, B 508050 C &9 2080900 28

30 @i (Beheo ook, Ao DG GoT. & |Bghmo DY), 19& o ey 1 m. a8 3%
Ad (0, 0) 2665 S08ciw B o (1, 0) m 2665 éoﬁ’):éeooo.)é é—e 2008H09 Eﬁ?slén) G30E); LCSIQ?SU"%’
oI5 DBIHSEORL (x yY E8aR"H06.

L

o (2 % H 4

A body is executing S.H.M. at a d1sp1acement ‘X’ its potential energy is 9 J and at
a displacement ‘Y its potential energy is 16 J. The potential energy at
displacement (x+) 18

X FHEgoso ég ) z\))e?as %8
9 J 58050 ‘Y 9800 568 a0 D8 $8 16 . (x + ) D AmdEsoto 5¢ 2B 58 JoB?
: ® & & = : & & & =

(a) 254d () 5J
(c) 49J ’ ' @ 2d

The height at which the weight of a person becomes 25% of his weight on the -

surface of the earth is (Ry is radius of the earth)
2.8 358 grto e B0 Ho B eroed8 25% @6335 Q%) (Ry @938 g0 TREO)

Ry Ry
a :
(a) o _ . (b) .
(© Rg (d) 2Rg
6 Year B.Tech.+M.Tech. Dual Degree 14 611-A
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49. The volume of a material reduces by 2% when the pressure is increased from

1 atm to 2 atm. What is it’s bulk modulus? (1 atm ~ 10° Pa)
28 Sergop &R 1 atm B00é 2 atm £ DodIHE, D 0D HBHT0 2% BIHBOB. @
Semgo B, ), Sreged Jov? (1 atm =~ 10°Pa)

6 Year B.Tech.+M.Tech. Dual Degree - 15

(@ 10°N/m? , (b) 5x10°N/m?
() 10°N/m? ' ' (d) 5x10°N/m?
50. Which of the following works on Pascal’s law?
Bo8 3S° 23, S DAHH0P B HAV0B?
(a) Aneroid barometer : (b) Hydraulic lift
00 g HHEO | 98 09
(c) Sprayef_ (d) Venturimeter
 (yows | 3008 el
51. If two rods of length I’ and ‘2L’ having coefficients of linear expansmn a’ and
‘20’ respectively are connected end-to-end, then find the average coefficient of
- linear expansion of the composite rod.
L 508ak0 ‘2L e &) Boc EGe BPADH TS MHesTe S ‘o’ $8ako 2a’. ;soeSa
2.8 G5 EES DHBD "ébé &3 é::oé& e o?m§b P TRV Bgﬁdﬁo 35°5§6§§ msas‘u’o& SR 50
3o Lok 5a
a) — N o
(a) - (b) )
5a : : 5a
()  — ' d —
(c) 1 (d) .
{
52, Isofhermal Vprocess' is the graph between
DFEHS (HEAD DB BD Hog5 & (T
(a) Pressure and temperature (b) Pressure and volume
208G 08050 eGP 28 $080%0 FoRHBHIERD
() Volume and temperature (d) PV and temperature
OSBRI B0 SIS - PV 508050 épfe
611-A
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53. At what temperature is the root mean square (rms) speed of Neon gas atoms is
equal to the rms speed of Helium gas atom at — 33°C? (atomic mass of Ne = 2.02 u
-and that of He = 4.0u) :
- 33°C 3¢ SrOa%0 TAs0Y) HEBTENH® root mean square (rms) DO FHI WD Dy
: 905°8 AN IBRTEVY)O ) c%a?fl_ﬁé _Zﬁg EOR 6083°0007 (Ne 5857620 [_CSB’)éO‘% 2.02 u
980k He S855e (5950°8 = 4.0u) |
(@) 1208K - . ; () 1210K
@ - 1812k g Sl (d) 1220K
b4, Two waves of amplitudes A, and A, respectively are superimposed. The ratio
between the maximum and minimum intensities of the resultant waves is 9:4.
The value of -‘% is [Assuinie A > A,]. |
s : e y :
A; $0Bdiv A, Eond $808ver SIRD Boty Borren &8 T a8 Dhdormon. HOB
Borre HBE S080%0 $0Z BB OHd 9:4. 4; > A, @ond, —i— 900D JoBH?
> V 3 2 1 . . I ;
(a) 0.66 M) 0.20
(© 075 (@ 0.44
'55. Two thin lens of power +4D and —2D are kept n COntact Equlvalent focal length
“of the combination is
Bock) B §éos'>e>o 3% FedoT @3@3 +4D 508650 ~2D PGHS® éé&aycﬁo & Soon¥ BwY), op@é
mwéoédw » ; :
(a) 0.5cm (b) 5() cm
(¢) Z5em - (@) 20 cm
 56. Two coherent sources of light interfere and produce frlnge pattern on a screen.
- For central maximum, the phase difference between the two waves will be
Boths B0 S08 55 55856830 Do BED Do $EPD AGHXRYP, Bold nagqo 5
Bo BEO™e Dy Sv éﬁéﬁo Jo? |
(#) zero e (b} &
(0%y) . o
i O ; g d z
6 Yéar B.Téch.+M.Téch. Dual Degree 16 » - 611-A
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57.

&), 58870 Jot doenod?[ SI Firered®

58.

. 9.

60.

Two charges are + 10uC and — 10uC are separated by 10 ecm. The magnitude of
force acting on another charge 5 #C placed at the midpoint of the line joining the

two charges will be [Use = 9x10° in SI unit].

4re,
+ 10uC H080k - 10uC Devden EORS Boc e:s?ﬁ%“e)o 10 cm 85°508° 3% Bahnd &SRO,

&e Bot esf)%be)m 50 B o'inéb mqg wocso@ 3¢ 602 268 5 uC &0y B0 D weo

= 9x10% 9 &5@BrRoBod].

i : 472'(:‘0
(a) 360N 7 : ®b) ON
(0 820N : (d) 380N

The variation of electric potentlal with distance from a fixed pomt is shown in
figure. What is the value of electric field at x = 2m ? o

28 8 Vo) Hod K808 dmwn 9838 SBYAHSES® KR :uvd%) $58308° Brsadod.
X =2m S5 DS § b D0 ooé?

V(Voit) /N
6 i
4 i
2
: §' > x (metre)
0 P gy 6
@ 0 iy 3
ey 2 G o

A conductor of lehgth 100 cm and area of cross-section 1mm carries a current of

5 A. If the resistivity of the material of the conductor i is 3 0 x10°Qm then the
electric field across the conductor is

100 em 2wt 308abo 1mm® ec8% proso SOR a8 Tirso oy 5 A 2055 @;smeasoa

e T SEED 2% 28%556 3.0 x10°Qm wowd, & Figo woder o 95056 o

do&H? i)
(a) 0.15V/m (b) 0.015V/m
(¢ 1.5V/m (d 0.0015 V/m

A 50 cm long solenoid has winding of 400 turns. What current must pass through i

it to produce a magnetic field of induction 47x1072 T at the ceritre?

50 cm &Y Ko a8 Bronk 400 Bosy Dgeo SR &od. @ Sowo dg 47x107°T

0,08 (28Es Ko @008 JBeRY) EHB BoED8 T°d 106G Job DS (FHroTd?

(8) 105A Co by 128 A
() 260A ' (d. 200A
'_6 Year B.Tech.+M.Tech. Doal Degree 17 e - 611-A
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61.

62.

63.

64.

Aa) AH
(¢ 40mH

Any magnetic material loses its magnetic property when it is
PR 0KR;08 0 TR @osoa»boé SO Atk E°EHBoB?
(a) dipped in water (b) - dipped in sand
. HBS® B00ddYed BROES® H00DDTPE
(¢) attached to an iron piece (d) heated at high temperature
20D S8, E°BoBdRP | 5 &EIB DY DG DIV

When current in a coil changes from 2 A to 5 A in time of 0.3 S, if the emf induced
in the coil 1s 40 ‘mV, then self inductance of the coil is

28 &K meoé's :om?sé Bardro 0.3 28 $598S° 2 A Dod 5 A § BrBRJpE, & Doy

(98835 9558 e weo 40 mV ©and, & o B, ga00 (DEEHO JoB?

®) 4mH
(d) 40 uH

An inductor and a resistor are.connected in series to an AC supply. If the
potential difference across the inductor and the resistor are 180 V and 240 V
respectively, then the voltage of AC supply is

28 R0EE 2BaH 2.8 BIPE SHD E008® AC 528 90050V eé&qycﬁo 0¢85
B0Bak0 BIPY Koot n)oeg%es S0 180 V 508050 240 V ©od, AC 53 S°BE o

(@ 300V : (b) 420V
0y 60V : (d 210V

If the amphtﬁde of the magnetic field part of a harmonic electromagnetic wave in

vacuum is 270 nT, the amplitude of the electric field part of the wave is
#7i9508° 2.8 608 DegSa,08 B0 FBovs); e, 08 Y oo Goo8)y 50 270 nT
0008, e BEoKo BN, DS E o GoK), TR JoB?

(@) 90 NC (b) 81 NC*
(© 9 NC?! (d) 30 NC™

Wave picture of light has failed to explain
508 &), BoK deroso BoB TBS” BOD 25B0HEOS” DI
(a) Photoelectric effect _ (b) Interference of light
08 2855 990 ' 08 53880 '
(c) Diffraction of light (d)- Polarisation of light-
5°08 DHHO" 5708 §5)DEYe0

6 Year B.Tech.+M.Tech. Dual Degree 18 ; 611-A

AUEET - 2026

66.

The wavelength of the first spectral line of the Lyman series of hydrogen

spectrum is :
PG S 58960080 Bod B dh)éb 3006363 5500 B BB/ 3850 JoB?
@ 912 A | b) 1215 A
© 1512 A @ 6563 A
67. A nucleus has mass number @ and radius R,. Another nucleus has mass
number £ and radius R;. If =8« then R,/Rj 1s
28 Bo|s¥o B, 53508 Pog)y & BoBA o R, . 50878 BosEo Boy); 595078 Sogy S
SoBasw ?.)Téévgo R;. f=8c wo® R,/ Ry, Dod?
@) I b - 2
(c) 8 : iy 0.8 -
68. ‘At absolute zero temperature, a s’emicondhcto’r behaves like
-fooogycs R ST DG 2.8 ©FTHTE D Do (398087 '
(a) Semiconductor - (b)  Superconductor
©ZTIEo . eder¥o
() Conductor | (d) Insulator
s ToEo ' 08¢0
69. Which of the following logic gates is a universal gate?
808 B, TTesS’ DB YBE Grg50?
(a) AND ® OR
@y NOT (d) NAND
70. For transmitting a signal of frequency 1000 kHz the minimum length of the
antenna is : :
1000 kHz 2r0:did50 Ko DO8ER) (B0 VDGR, AlIrosday) Gl DR oY ?
(@ 30m ® 50m
© T5m " (d) 1500 m
6 Year B.Tech.+M;Téch. Dual Degree 19 A | 611-A
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PART - C

CHEMISTRY (30 Marks)

Which of the following is NOT permissible?

71.
s 808 T0S° 050508 828 H8?
(@) m=4,I=% m=0 R b)) n=4,1=2, m=1
© n=4,l=4,m=1 _ ' d n=4,1=0,m=0

72.° Which of the followirig elements is considered as a micronutrient.in plants?
6 808 TRE® D 220058 Bk, 0S° SIEREEOT GO
oo () Mg
© Ca E ot @ Zn

73 Order of increasing'ionic character is

| 00D S5m0 DOR [58050
(@ BeCl, <MgCl, <BaCl,<CaCl, -~ (b) BeCl, < BaCl, < MgCl, < CaCl,
(¢ BeCl, <MgCl, <CaCl, <BaCl, (d) BaCl, < CaCl, < BeCl, < MgCl,

74. At 30 degrees Celsius and 730 mm pressure, 380 ml of dry nitrogen gas was
collected. If the temperafure is kept constant, What volume will_nitrogen gas
occupy at 760 mm pressure? 7
30 &Lﬁo a)éD“)oti)‘o 298052 730 20.%0. Hesso 5¢ 380 2. é‘) o BLéSGaaS A0 fos’aoiﬁao&oa
OB &P(1S, T60 25.90. Besdo :ag ;_Lessas soo&n@ esiLéz)oo_é 0% SBe0087
(2) 365 ml (b) 445 ml

() 380 ml : . (d) 760 ml
6 Year B.Tech.+M.Tech. Dual Degree [ 20 : 611-A
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75.

76.

i i 1

78.

79,

The amount of carbon dioxide produced by the combustion cf 20 g of methan is
20 /™. 20BN S0 Foctio H0% GG 5°6)S GalrgE $83Teasw

@ 22g- | e e

¢ 55¢g | (d) 44¢

When water is added to quick lime the reaction is?
G DRE DK KOV 2OR B

(@) Photochemical : By Ao ) (b) Exothermic
. o KD : ERRL]
(¢ Explosive‘ L) (d) vEndoth_er-mic ,
e Eeaa - C agroy

‘The aqueous solutlon of which of the followmg salts 1s alkaline in nature‘?

" Be L§oa oderes® B moEHEo 8 Hgwrso OR 002 }

(a) Na,CO, : .(b) NaNO

(@ KCI . ‘ (@ NHLCI

Hydride ionisa

{@& 9K _
(a) Con]ugate acid of Hz (b) Coﬁjugate bace of H,

|, a, ek aforan H, G, 56 aforgoo
te) Conjugate acid of H* - l(d) Conjﬁgate base of H™

H* G308, esity aforgisn H™ &og), 508 ofoorfson

The correct order of increasing covalent character is .
SS0BresdoD DGEPH0 DEA HBGLS [E0B0

(@ LiCl<NaCl<BeCl, (b) BeCl, < LiCl < NaCl
() BeCl2 < NaCl < LiCl : - (d) NaCl<LiCl< BeCl2
6 Year B;Tech.fM.;rech. Dual Degree e " i | i | 611-A
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80. What is the primary product of Haber-quch process?

BB (HBA0S® (550 (Boiresdgod?
(a). Ammonia
- (¢) Nitrous acid
Do DD

81. Acid rain is caused by the pollution of environment by

TTHBE0S" SPTE0 HON DT e ég;;‘o% 55830

(a) Carbon dioxide and Nitrogen
S°E)® GAFHE B0k PleSesd

(b)

(d)

(b). Carbon dioxide and Carbon monoxide
L ) sogE 908050 SESArTEHE

() - Carbon dioxide and Ozone
SS GOirGHE BBk LS

(d) . Sulphur dioxide and Nitrous oxide

BenB &asr$HB 20801 PR &

- 82. The reaction of ethene with HBr in presence of peroxide is called

2073)6 5:29506° HBr & S:6S 8% 585

(a) Markovnikov addition

$0°8°),05°9 HoEwBHN

(¢) Anti-Markovnikov addition
H3FBE D767, 05°9 JoZOHZN

()

(d)

83. Ozonolysis of 2-methyl-1-propéne produces

| 2-23S-1-@°08 Bk, AT H0D GBI

(a) Formaldehyde and Propanone
oo irh 9380k PSS

(c) Formaldehyde and Acetaldehyde

0 drh 2080k ederdirs

(b)

(d)

Nitric acid
B0

Pyridine
28ES

Wurtz reaction
é‘;ééga‘ 6623
Substitution
ISSEI£aH0

Acetaldehyde only
ederdirs :55°Lé§33
Propanone only
eSS R Soe

6 Year B.Tech.+M.Tech. Dual Degree
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84.

85.

86.

The ratio of number of atoms present in a simple cubic, body centred cubic and
face centred cubic crystal structure are, respectively

GrSEd 0V, @od: Zo|8% 8oL Ho¥ ToB® 0D :)q)e?)g ePOSPOS’ G0t HESTER Soge

DRB, SR

(a) 4:2:1 B 1:2:4
@ 2:1:4 dy: 4.9:3

The reason for adding sodium chloride to water while boiling eggs is to
§°& K¢ HoBRoBINHE DI AsdaDHo 8738 S0Hed8 so¥eadn

‘(é) make eggs tasty (b) prevent breaking of eggs

e SO 08 : KO SR drBowNtdE
(¢) decrease the boiling point | (d) increase the boiling point
| EPRHDD 00 BROVERS i S 50 VOBERE.

For a reaction, 2A — products, raite = k[A]2 .. If [A] is halved, the rate becdmes v

2A -5 |BosrasTmge0 o B85 Bew = K[AF . [A] %0 Ko D% Bew ———— 8008,
(a) Same _ () One-fourth e
9B | TPYHHOR
() Halved (d) Doubled
ISTateoN _ ‘Bégoi’.g)

Which of the following does not exhibit the Tyndalll effect?

87.
| 50 808 TRS° 0w $OBI0 (55B0BABE?
(a) Emulsion - (b) Blood
DHOS . 8850
(¢ Milk ‘ (d) Sugar Solution
00 58,8 [@7Heas
6.Year B.Tech.+M.Tech. Dual Degree : 23 611 -A
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88.

89.

90.

91.

92.

In the extraction of copper from sulfide ore, the metal is formed by the reduction
of Cu,O with

PBE D008 PdEo ok TAD BATEH Bapesos® Cu,0 808° §0‘53§6s'ao DoBoBo TEo

SR EB08?
(a) FeS | | (®) CO
le) . Chagdh o~ ot @ SO,

Arrange the following in the order of decreasing H-N-H bond angle
54 1808 73D H-N-H 20¢58%:30 &N 1E5008° ¢ ac';)é.» Dasood :

(8) NH; > NH; > NH} (b) NH; > NH; > NH,
(¢) NH; >NH, >NH; _ (d) NH, > NH; > NH,

The acidity of diprotic acids in aqueous solution increases in the order

20 [@°9608° G35 eséJ;é) 50850 DOR B0

(@) H,S<HSe<HTe | (b) H,Se < H,S < H,Te
(¢ H,Te < H,S < H,Se (d H,Se < H,Te < H,S

The formula of a noble gas species isostructural with BrO; 1s

BrOj; &° 5erdoh 9Gd EORD 235770500 BN, Io°g BRe :

G (b) XeF,

() XeO, i (d) - XeF,

What i's‘the color of the gas produced when KMnO, reacts with HC1?

HC18® KMnO, 58550855t S5yB Tnaiu Sord 920652

(a) Brown : ) (b) Dark green
RS | 006080 eRIY)
- (¢) Greenish yellow ' (d) Dense white
35059 0 ; CS%))Z)Q_;G DY)

AUEET - 2026
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93. Which substance is used to determine the hardness of water using a simple

t1trat10ns‘7

28 iy BIESAS To° 250 5B EORHED8 GOATROD mneﬁbao

(@ Na,(EDTA)
(c) Co(EDTA)

(b)
(d)

Mg(EDTA)
Fe(EDTA)

- 94. The synthesis of which of the following polymers involves the repeated loss of

small molecules?

23 ©E0HOR DB DTV §°%%y5¢s0 mgoe &+ (808 TS ) 330B0 HOBE0 BAEH?

(a) Polythene
208
(¢ Buna-N
al)'°§R5°—N

(b)

(d)

95. RNA lacks which Ynitrogen base?

RNA &° 9 di&5°s0 B0 éocicd?
(a) Adenine

IEIS
() Thymine

D00

(b)

(d)

96. Sodium alkyl benzene sulphonate is used as

Buna-S

. wgw—

Nylon — 6 6
dern- 6, 6

Cytosine

265%0
Uracil
oSooad

R5EA00 e38),S BoBS FSHVERO BT GIBTRAL?

(a) Soap
e
(c) Pesticide
§ BB

(b)

()

Detergent
&eogoes

Fertilizer
DB0D)

97. The correct sequence of bond enthalpy of C-X bond is
C-X 2045500 G0k, ©0% JoGHd) S SBADH [E308° &oenod

(@) CH, -Cl>CH; - F>CH; Br>CH -1
(b) CHy~F > CH, -Cl > CH, - Br > CH; - I
() CH,-F>CH,-1>CH,-Cl>CH,-Br
@ CH,=-1>CH,-Br>CH;-Cl>CH;-F

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

25

611-A
P.T.O]




AUEET - 2026

98. Which of the following compounds is formed when benzyl alcohol is oxidized With

KMnO, ?

BoBS esorSto KMnO, &° e8)55e30 2080935 &6 (808 7708 2 S39890 D8)c0m0?

@y 0o, a_nd H,0 -
CO, 8050 H,0

(c) Benzoic acid
Bog 028 esnidoo

99. An organic compound of the molecular formula CéHGO did not give a silver
mirror with Tollen’s reagent but gave an oxime with hydroxylamine. It may be

C3HgO eeanarsner $9RD 2.8 Do@oH 5'53&95;60 'eaaastg 5°8508° Degd WBE BB 520

(b)

(d)

TEHS 0S8’ 6350 9908, & SAQFIH0

(@) CH,=CH-CH,-OH

®) CH,COCH,

(© R-CH=NH,CONH,

Benzaldehyde

Boerdars
G o

Benzophenone

BoEHSS

‘(@ R-CH=CH-CH(OH)-NH,COCH = NHNH,

100. Which of the following is the most basic?
&4 (308 TIS® BBE 8 L0BB?

(a) Ethylamine

(b) Aniline
S:pSesdS @IS
(¢) Phenol ~(d) Ammonia
53"65 6933‘&8)035"
26 611-A
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SPACE FOR ROUGH WORK
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