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PART A — MATHEMATICS 4. A man is walking towards a vertical pillar
in a straight path, at a uniform specd. At
) 243 aind L a certain point /A on the path, he obscrves
1. A value of #for which T2 in# 1 that the angle of elevapon of the top of the
purely imaginary, is : pillar is 30°. After walking for 10 minutes
10 i . _\ from A in the same direction, at a point 5,
e ' T8 ks sl o A
w/ s 3 | O At it \ he abserves that the angle of elevation ot
- 2 ( 4 4. DT &) the top of the pillar is 607 Then the time
(2} EY s o taken (in minutes) bv him, from B & reach
k BRPPPLI ;
- e the pillar, is :
3 - F RS : 2
(") 6 3 J/’? S PG
[ AN Y s lEa €]
) P A >\ 9 8 )
(4) sin }l - A ] S
N 4 i o -
I 2 o |88 Y
/} | f;i -4 - Vv ; b
. Py IMN N
2. The system of linear cquations A '«gf"‘ o
) (3) 1 A=
, 5 any
x+Ay—z=10 oA ¥ in ©
Ax—y—z=0 At 4y 20 me X
| s -
I+Ij—/\Z:(] [ ) - A1 IR
has a non-trivial solution for : o ’k 4 & z
(1} exactly three values of A i
5 . iy v face ; A FEA
(2)  infinitely many values of A 5. Let two fair six-faced dice A anc .
) thrown simultanecustv, 1§ Fois the ¢voe
(3)  exactly one value ot A i : o
“ - ) that dic A shows up four. -~ 00 wems
(4)  exactly two values of A that die B showsup tv. a0 s
o that the sum of num»-s & oo Jils
3. A wire of length 2 units is cut mnto two odd, then which oo the ST e -
parts which are bent respectively to form staternents is NOT true '
a square of side=x unils and a circle of I
radius = 1 units. If the sum of the arcas of (1) Fy Fyand E;are indepeni-rt
the squarc and the circle so formed is -
LT
ini , then : 0 S 2y o~ F and E. are i
minimum, then ( jM} ii)// F, and E, are independent.
(1) 2= Bt
(2) 2x=(m+r L Ay 7 (3) E,and Ly are independent.
(3) @-mx=mr G f\‘f’
(y x=2F 2 () F,and F;are independent.
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. . 4‘/}1 e 4 S 3 X ; / y L%f-& - / \ F,
N . ~ [ H .,“3 1. .
| #6;‘-\ ¢ If the standard deviation of the numbers | 9. The eccentricity of the hyperbola whose
3 ! - - . . - i
/ \ / 2,3, 1 and 1'1 1s 3.5, then which of the length of the latus rectum is equal tg_ﬁand
I\t ' following is true ? 4 the length of its conjugate axis is equal to
) 2 0y £ A % g half of the distance between its foci, is :
(" 3t =230+ 44 =0 ' L
Do () 3
v [a LR &
(2} 3 -260+55=0 : g S k%'? 4 > !
(3) 3 -32a+81=0 et ‘{".-L =2 @ 3 1 LT e 5
|2 { DL + ﬂ r J . ;', f/'C =
é 2 4 1A fﬁ
N } 7 S B ’
) =0 Lo @B 1O F | q - ’
y Nl A A “
; e A 1 : i < .
A LE T I ¥ - /z’ Y ,
.’)' { 7 v ] o3 ‘ s z I ; i —i{,&-\l > Do T .,
ll"/ Ui k ; l ; ‘(/4} \;"3 ____{_(Slq‘_ /__(ft (
7. For x e R, f(x)= log2-sinx! and A ot -t
¢(x) = F(f(x), then - AN o
o 10.  Let P be the point on the parabola, 17> =8x
(1) g is differentiable at v=0 and which is at a minimum distance from the, 3
§'(0) = —sin(log2) centre C of the circle, x>+ (y +6)2=1. o
(2) ¢ is ot differentiabl . Then the equation of the circle, passing
) g1snot ditferentiable at x = _ R through C and having its centre at P is :
AN "
(3) 20y =cos(log?2) p—ﬁ t (D) AP+ —dx+9y+18=0
= } b . - T ’
_ AR TS R 36*—1’{’/¢L T2 ; - ,
() 0= —cos(log?) '{it*/“i,/ T2yt~ 8y 12=0 o ]
/é ; /C 2, 3@’% (3) .r2+}/2—x+4y—12=0 ¢ )
w2 1 4 ‘ P
20 X o4 s
8. The distance of the point (1, =5, 9) from 4y 4 T2y 24=0 b, Ea jf L
the plane v~y +:=5 measure’a_i_ﬂ,.along the A7 ey e g i e -
line xy=y=1zx1is: 5"’}-{‘ At Di‘c‘,:ﬁ R ALt a2 }/i,fwﬁ\
: . [ a X .
< 3 £ S5a -h /
. 50 11. IfA= { W and A adj A=A AT, then
3 s “~_ . - 5 3 2
Dow E e r ol :
. A=l S5a+h is equal to : 1, ,\}r
— 5l f 2!
(2)  3v10 (7?‘7’ 'L/,F_)/\) 24t {i) {1y 13 /3 b‘jfﬁv - K NS X
. / = ; | 2) -1
(SRR A /ré(f—n)l L mu
10 ~ ) ‘ \/(})f ’ Fe = R PR
w5 ALEEr ) (4) 4 o3 g
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14. Tfa curve y=f(x) passes through the point
(1, —1) and satisfies the differential

12, Consider

1 1T+ Slﬂ:—\ 7
f{x)=tan l\vlrf—J,xe(O, Z). ;
(V1 sind 2 equation, y(1 +xy) dx=x dy, then f (— E)
A normal to y=f{x)at ¥ = T also passes ‘s equal o : ' _ 4
through the pont ‘ ! LAY
rough the pomnt: 2 ,; N
&
o 1,3 LN
/ Qfan IR pzo . .
i ) - 44 ﬁLi
L ("L‘\_L\fkf '\L f{l
it 2 N )
(")) (O, 0) ! ):+}:> (2) h "5‘ bf L_/L}f - ‘ﬁ. (i ;i,}
/i e [;f?f
(i A .
5 ‘(0 27 WI "f/ 4 év_ﬁ, ?LZl
® sy : e "3 7y
4 22 )a{x;) ¥ - 22
N > & L_l, a7
w (Zol . 2 3
\6 ) v @ 35 _
¢ - dac
2 e TR
15’/6 1 - =l ,{_./ﬁ -

T Mo

13. Two sides of arhombus are along the lines,
x—y+1=0 and 7y-y-—5=0. If its | 15. Ifallthe words (with or without meaning)
diagonals intersect at {1, —2), then having five letters, formed using the letters
which one of the following is a vertex of of the word QMALRL and arranged as in a
this rhombus ? _ dictionary; then the position of the word
_ SMALL is: g _
/ Lo D
F10 7 %Eg%% g
(l) VT o — | : Foe IS ‘f/' ‘Ar‘fi _ (1 L
R LT (1), 58 7
IVs 99 Lol A
2y (=3 -9 h Ve . ]
J/ ; -: _-3 (2) 46th ™ .
: \ 2 A oy
() (-3 -8 e B ot 7
SR (3) 59 oo ¢
Tz .
18 7 23 AL
@ 373 : 53
L3 SJ y (4) 52nd
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16.

17.

18,

"L 3;’3\_’;,&

O 4 i Q—E(? MO\«PV\QD%

and - sth terms of a

then the

If the and
onstant AP, are in G.P.,

carrnon ratio of this G.IP. is :

nern-0

(1 - & A ‘é“(/k
4 , 3 - )"':\L
X o6F 0 wed e
@ = el 5
I8l T
4 . -
(3 B s 3 r,/./\")
; , AL)‘ B ’1 \‘j}\ e
4 1 ll! T

If the number of terms in the expansion of

- 9 \h’
1-= = — | x#0, is 28, then the sum
| X )
of the coefficients of all the terms in this
expansion, is gas Y
1 29 - 1
_ r S s
(2y 647 B T
e LB ™ W !
o SR
(4) 2173 \» . i "N-‘L{,‘}

ftheline, Y =3 2 ¥ 2 _ 2 ¥4 jigin
2. -1 3
the plane, [x+my—:=9, then 7+ m? is
equal to:
N e DS_W “
N M
P s . Lo : P i
H,._,;_’“/{lr;m- T ﬁ-)fcy - éé!cf
. 2
&g e,
O = ‘{:;(k
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( ) ’:) \’i - M ‘] 4 X ,JJ
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(3) 18 e (/ Ny
\i" * . " ‘/“ H
\““ " 10 e 4.7 ”‘" ,‘95
N . q"j\/\ Y
jf) 4 ~— : 4, 2}
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20. The Boolean Expression (pa~qg)vgv{~pag)

is equivalent to :

f'zé / nf)ﬂ-)()‘n-n) g}(nﬁ) }-T\]

LN ¢ ,
(AT 2T 1t 4 1y pv~g T
T - S e LA I PV
. 1(3 éﬁ:z
18 — then 1 is equal to " L .
a - =4 2} ~pnrg j_—’ 232242
N o ! 1 4 ‘i‘:_ - . I.Z‘
(1) 99 R ‘“ 5‘1\ -A '—3 - m
- e @ pa www Mad\sBySUhag -0
(@) 10 . 3) prg " (075532 00 000
_ e om
{3 101 ‘;,.\f:‘/* \\ vy Vv res Tt‘t\UClaSSCS .C
(41 100 L0 @ o
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21. The integral — 3 dx is equal
(v~ X7 +1)‘
to: - 1’-:"
-
-w\‘lU f)_“ ' )
(1) i —+C
2(x7 4+ +1 a2t .
R R
S
2 -———=5+C
(4271 € oE
388
L
o -
. 10 2 89
@y —— 50 +L 3~
227+ +1) LD m
3 59
£ D 3
5 )
X I P
(4) ) 5 t L & -
2(1‘41‘”—%’1) 3 -3
> iz

where C is an arbitrary constant.

22, If one of the diameters of the circle, given
by the equation, 2y —dv+oy—12= 0,
is a chord of a circle 5, whose centre is at

(-3, 2), then the radius of 5 is

ul
L <A
NG

4)

N

24.

E\"':\':/.rf > \. /H "(\ » 7
ST n
_{ ".'\', i \“
. )
2 H
im (r+ 1) (”f ) 3”1 " s equal
n—x P »
to i':q\!;‘;\ }-3
4 5 Ju=2 0 ™
N \‘h)'!\\
|)"\?-( Y
(1)”" 3 log3 -2 w
v . “ i | )
{‘_3 Ly i«.\ N - & i
- L L
o N
1 — Yooy )
’ A
‘ ( i 4+
AN
1 V)/‘
27
2 - I
( ¢ .._,5 X -2 (-/’h?)*
n n
9 - a4 5‘_1"_3’) :
4 3 ,
[ T
;e

. S
2:7(;5:5+0

The centres of those circles which touch
the Wyt -8y -8y —4=0,

externally and also touch the x-axis, lie

circle,

a1
\_(,1-)"//;}-parab(31a.
(2) a circle.

,(j)’/’/ ﬁan ellipse which is not a circle.

(4) a hyperbola.
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25. Let g, b and ¢ bethreeunitvectorssuch | 28. The sum of all real values of x satistving
= 3 = o) the equation
that 4 Xl b X ¢ | = £ I 1f 1
. 2 ) (.\_2_ . 5)1’ «4—741‘ - b s
— -3 b .
b is not parallel to ¢, then the angle )
A s _
between 7 and b is: - .
._ |Eo E (2 3 1’7’-"
a5 o c o e /\
) 7 |29 ¢ .
o . 3 -4
@ n «
3 |l © f"n - .\pf*"
(2) TGN w 4) o6 Gad
@ r? 2 . - - ,' ?.}ii" = ;(- ~
i ﬁgu ,7/: ﬁl:& L Zay enaisé
@ 3 ﬁmg = #‘1‘[;‘_,1
N oo v — ﬁ~CA ,2\ 29. The area (in sq. units) of the regior{?' hea s
L AT s T T : 1o
(4) 308 TN {(.\‘, virymz2xand x4y < dx, x20, yBO}
& -7
|z > 3 g is -
5, ¥
1
26. Let p =1lim (1+tan?X)* then log p 1 = - g_‘_@
x—o0+ 2 3
is equal to : W
L Lol j - P i
Lol LA
N
T 8
37T
3
42
4 7= _
Lo \' - 2\ _V:—Z-I—i—
J?"r’ Bﬁ-’z JI\)UI.\(F{/‘_L e R R &
’)r”— e v \:. s s
27.  If 0=x<27, then the number of real values 30, 1f f( )+2ff’ 1 5 4 Vi |
! . X L= =32, yand Ytz oo
of ¥, which satisty the equation L x x#0 g b - .
COBX + COS2Y ~ sy +cosdr =0, is S={xeR: f(x)=f(-x)}; thenS: ererd
PRV EE GEVL ] :
) el et (1) contains more than two clements.
(ny 9 3 .'}')'fl?§/;) =g
(2) 3 Dy { ey PEae ) S (F 15 "‘_J‘f,‘/gm”pty set. VI TR BT
S;/;, Jim ( Vi 5 aay ) - o [/(%) ~‘contains exactly one element. 3 £ j\g) ;\’,
Z T 2 )y Q.l =5
_ 7 ' el (4) contains exactly two elements. =
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PART B — PHYSICS

ALL THE GRAPHS GIVEN ARE SCHEMATIC

31.

32,

AND NOT DRAWN TO SCALE,

A combination of capacitors is set up as
shown in the figure. The magnitude of
the electric field, due to a point charge (
{having a charge equal to the sum of the
charges on the 4 /_LF and 9 ,uF capacitors),

at a point distant 30 m from it, would

L2 l)—[(/
e

equal :

T 3k

’ 4uF —
S I

. 1 .

2uF | | ¢4
11 e s
+“_ 2]
8\ o
(1) 480 N/C Wy 705
, }ﬁ?g

(2) 240 N/C

(3} 360 N/C

=

120 N/C ;
W /%’f*w'
An observer IZ:;S at a distant tree of

height 10 e with a telescope of magnifving
power of 2’[_J To the observer the tree
appears :

(1) 20 times nearer. l
(2) 10 times taller.
(3) 10 times nearer.

Ve
J;;l—j/ 20 times taller.

34.

Hysteresis loops for two magnetic materials
A and B are given below :

These materials are used to make magnets
for electric generators, transformer core

and electromagnct core. Then it is proper

to use :

(1) B for electromagnets and
transformers.

12 A for electric generators and
transformers.

{3) A for electromagnets and B for

electric generators.

(4)  Ator transformars and B foreleetric
rerom4athsBySuhag.com
Pn - (0755)-32 00 000
v 12R0CHASS@S. com

Halt-lives of two radicactive elements

A and B are 20 minutes and 40 minutes

r

respectively. Initialiv. the samples have
equal number of nuclei. After 80 minutes,

the ratio of decaved numbers of A and B

nuclei will be : \ S
3

(1) 5:4 T ¥ el
. r/ff “\/

2) 1:16 '

(3) 4:1

G/Page 8
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35. A particle of mass m is moving along the | 36.  Choose the correct statement :
side of a .Square of side a, with a un.Ltorm (1) In fl'equ ency modulation the
speed ¢ in the x-y plane as shown in the amplitude of the high frequency
figure : € o £ e . A
8 =) carrier wave is made to varv in
: QO ‘ : ey
oh ! proportion to the frequency ot the
BS v L
QP w audio signal. .
D4 C AN 3
LA o (Q Tw (2)  In amplitude modulation the
: 1 r -3 R . -
; RTI . oré ﬁ l-lg g amplitude of the high frequency
A—>—8B % o by carrier wave is made to vary in
45—:R X - proportion to the amplitude of the
o o 3 2 audio signal
a3 1 . ,
‘ n amplitude modulation the
frequency of the high frequency
Which of the following statenlc)ants is false carrier wave is made to vary in
for the angular momentum L about the proportion to the amplitude of the
origin ? audio signal.
() In trequency modulation the
amplitude of the high frequency
(1) f _ o, ;(\ when the particle is carrier wave is madce to vary in
J2 proportion to the amplitude of the
moving from D to A, audio signal.
o my A 37. In an experiment for determination of
(2)/ L=~ J2 Rk when the particle s refractive index of glass of a prism by
’ moving from A to B. i — 4, plot, it was found that a rav incident
at angle 35°% suffers a deviation of 40" and
that it emerges at angle 79°. In that case
. R ~ which of the following is closest to the
3 L=mo {ﬁ - ”} K when the maximum possible value of the refractive
particle is moving from C to D. index ? . L |
| =for
(1) 1.8 ol
b e ’
{2) 15 ; e
- R n . ¢ A
(4) L =mv ﬁ +a| k when the (3) 1.6 — '
. . LLA A0 e Ty
particle is moving from B to C. (4) 1.7 ’ .
(L/Z Ao
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38. ' moles of an 1dea $as undergoes a | 40. A scrow gauge with a pitch of 0.5 mm ang
Process A—=2 as showr = the figure. The a circular scale with 30 divisions is used to
maximum temperarurs -2 the gas during measure the thickness of a thig sineet of
the process wii] be - Aluminivm.  Before starting  tho

P measurement, it is found that when tho
T A Y o two jaws of the screw gauge are brought
2B, P ; in contact, the 45t division comcides with
‘ B Jone Vol the main scale line and that the zero of
B o !
[”f . the main scale s barelv visible. What is
—_— the thickness of the sheet if the main scale
Yo 2V v - \ Ve reading is 0.5 mm and the 25th division
1 9 BV ﬁ\ }.:\)u\ - (\" ' { comcides w1th the main scale line ?
( nR : : o o
Y 1) 050 mm Tuh epy
” 9 p() L(] ) ¢ v RV ( ) IT ff‘~{25 -
B TR Sy e e o
y Ve Lo AN (2) 075 mm
3 2% L ANER T
7 TR e o () 080 mm
) e be
y LAY A
@) 2nR N 5( -2 ‘wv w MathsBvSuhag.com
[2 Fr0/55)-32 00 000
39, Twndenmal wires A and B, eachof length wyy . rea0Classes.com
,carrv the same current] Wire Aisbent | 41. For g common emitter configuration, if
into a circle of radius R and wire B is bent @ and f have their usual meanings, the
to form a square of side 4" ¢ B and B, incorrect relationship between o and Ve
are the values of magnetic fleld at the Is: \\*‘ L
centres of the circle and square
e T ' .
1'cspective/-ly, then the ratio B4 i . (1} &= __[17 3 w v
' By Lo ‘ il
) /_2 . B , K}; i{_ el ji + ,8 15
N g R /f/ A ds
) “ . ‘
B2 DR TS 2 L-1 .
2 B o a p ;?)
2y z_
8 2 Y PR
| - ‘:k- ,:.'4_\( B
2 T () a= £ ~Ey
B I (ol e -8 gr
162 V’L/Ua e forre adlop 2
pLdif & A
4 7 '~ Woa=2o @ity
(4) - 1+ p e
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42,

43.

The box of a pin hole camera, of {ength [,
has a hole of radius a. [t is assumed that
when the hole is illuminated by a parallel

beam of light of wavelength A the spread

of the spat (obtained on the oppaosite wall (|

|
-

of the camera) is the sum of its geometrical
spread and the spread due to diftfraction.

The spot would then have its minimum

size (sav b . ) when :
il
(1) «a= iz_' and b= 4l
A: {{ 2/\2 \‘i
2y a= T and b = ‘\ [
_ ['2/12
(3) a=~il and b ;= \T‘ i
(4)\ @ =~vAL and Boin = JIAL

A person trying to lose weight by burning
fat lifts a mass of 10 kg upto a height of
1 m 1000 times. Assume that the potential
energyv lost each time he lowers the mass
is dissipated. How much f{at will he use
up considering the work done onlv when
the weight is lifted up ? Fat supplies
3.8x 107 | of energ'\;‘ per kg which is
converted to mechanical enellg_v with a

P N N
20% efficiency rate. Take ¢=98 ms ™~

44,

s

1
b
:‘;9 J

e

o

45,

Arrange the following electromagnetic
radiations per quantum in the order of

increasing energy

W
. | _ 1
A ¢ Blue light B: YellQK light R
A
C: Xeray D : Radiowave. g
-
- E Qo FE I
(2) ~D,B, A C :“ S 9 ¢
: ¥24l 4
. Y7o
(3) ABDC LI
s I, O
225
4 CABD,.|FRS v
s 2=
3 3
zc?
+ a2

An ideal gas undergoes a quasi static,
reversible process in which its molar heat
capacitv C remains constant. If during this
process the relation of pressure P and
volume 1is given by PV = constant, then
nis given by (Here Cp and C, are molar
specific heat at constant pressure and

constant volume, respectively) :

. -
M a=S"tv
C—Cp
Q) 0=k
i /
(Y
‘ﬁ\) i {_ - C!)
v C—-Cy
R
C - Cy

G/Page 11
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46.

47.

A satellite is revolving in a circular orbit at
a height 'It" from the earth’s surface {radius
of earth R ; i<<R). The minimum increase
in its orbital velocity required, so that the
satellite could escape {rom the ecarth’s
gravitational field, is close to : {(Neglect

the effect of atmosphere.)
( JgR (V2 1)

2 J2¢R 423
B s
M 3R R T

4) JgR/2 3

A galvanemeter having a coil resistance
of 100 €} gives a tull scale deflection, when
a current ot 1 mA is passed through it.
The value of the resistance, which can
convert this galvanometer into amincter
giving a full scale deflection for a current
of 10 A, is ;

s v
5?2 L'{\'E[
(1) 3Q .. 5 -
P ;oA
oo
|z 3G
(270010 (@ R @
7 AR
58P
(3) 20 %og'
-”oe
oo ]
) o5
@ 010 302

AN L
&

48,

49,

Radiation of wavelength A, is incident on
The fastest smitted electron
7. If the

a photocell.
has speed

3A . )
to o the speed of the fastest emitted

gus d I lgav
1

wavelength is changed

electron will be ;

o3 )
= U gL
e | ’/% "’
e Th -
@ >3 VR
- \Vl IJL
(3) < z)(%}z F h #
_ N ) /(
@ =20

If a, b, ¢, d are inputs to a vate and 1 is its
output, then, as per the tollowing time

graph, the gate s

Ly

N R
b _ - .
. j“ RERE
a b <
_ £ 008
P
j? 4 '_'.','
L I
(1) NAND €7 g
Q o o ﬁ
(2)  NOT VRS
. fooy
(3 AND i :l]
” -? :‘-_\?
Ly()R f v - ;
3 it
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50.

(¥ |
et

The regiion between two concentric spheroes
of radii @ and b respectivelv (see fiyrure),

A

¢

has volume charye density # = -, where
) .

A s a constant and r s the distance rom
the centre. At the centre af the spheres is
a point charve (3. The value of A such
that the electric field in the region between

the spheres will be constant, i« :

B .rj“
SN
- - =
20 g .:- E
T £ .. §
i -
?Sy
@ -2 SNZ
—_ wn
Ll nv w
v LS
Q w5 g
{’%} ’;_IVE ‘2-:_“ ) _2__ g O j
._u'\] - (‘I ) En o‘g
a :
, 24, o 8 @
O 393

A student measures the time period of 106G
oscillations of a simple pendulum tour
times. The data setis 90 s, 91 s, 95 5 and
92 5. 1t the minimum division in the
measuring ook 18 1s, then the reported

mean time should be s

(A
(0
(1) 9235 -y
{ ',(q_/:
(2 92x25 T
(3) 92=50%¢

52.

The temperature dependence of resistances

of Cu and undoped Sion the temperature

range S00-400 K, is best deseribed by

(1Y Lincar decrease for Cu, lincar
Lil.‘k'l't'd!‘;t’ {or ("l

(2)  Lincar incecase tor Cu, iinear
increase for Si

(3)  Lircar increase for Cu, exponential
Increase tor Si

() Linear mcrease for Cu, exponential

decrease tor SIL

ldentity the semiconductor devices whose
haracteristics ove piven below, in the

order (a), (L), (©), {d) -

i ]
s 4
/ |
I AR
i
i
{1) (by
Resistance
. Jdark p
e [p—— — T,
L intensity

FHluminated of light
oY

) ()
o Zenerdiode, Solar cell, Simple diede,
Light dependent resistance
Simple divde, Zener diode, Solar cell,
Light dependent resistance
(3} Aener diode, Simple diode, Light
dependent resistance, Solar cell
4 Solar cell, Light dependert
resistance, Zener diode, Simple

Jiode

G/ Page 13
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54.

A roller is made by joining together two
cones at their vertices O. [t is kept on two
rails AB and CD which are placed
asymmetrically (see figure}, with its axis
perpendicular to CI) and its centre O at
the centre of line joining AB and CD (see
figure). 1t is given a light push so that it
starts rolling with its centre O moving
parallel to CD in the direction shown. As

it moves, the roller will tend to :

(I} turn left and right alternatelv.

Eoe
(2)  turn left. g o
£9v
I~ 2
LT ®
- Bl U
(3) turn right. LA
far\-;)
L 2r
g
$c3
2o 2

(4) go straight.

56.

A pendulum clock loses 12 s a day if the
temperature is 40°C and gains 4 s a day if
the temperature is 20°C. The temperature
at which the clock will show correct time,
and the co-efficient of linear expansion
(@) of the metal of the pendulum shaft are
respectively :

(1) 55°C; a=1.85x10"7/°C

(2)  25°C; @=1.85x10"5/°C

(3) 60°C; a=1.85x10"4/°C

(4) 30°C; a=185x10"3/°C

A uniform string of length 20m is
suspended from a rigid support. A short
wave pulse is introduced at its lowest end.
It starts moving up the string. The time
taken to reach the support is :

(take ¢ = 10 ms ™)

1y v2s

(4) 2J2s

G/Page 14
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57. A point particle of mass » moves along | 58, A pipe open at both c¢nds has a
the unifermlyv rough track 08 as shown fundamental trequency fin air. The pipe
in the {icure. The coefficient of friction, is dipped vertically in water so that half of
between the particle and the rough track itis in water. The fundamental frequency
equals u. The particle is released, trom rest, ot the air column is now :
from the point P and it comes to rest at a (1) f -
point R. The energies, lost by the ball, over f v ;{:Q

3 . L

the parts, PQ and QR, of the track, are (2) 5

equal to ~ach other, and no energy is lost 3y

when particle changes direction from PQ B) - J;/

to QR. ol

G 2f

The values of the ceefficient of friction u« 59. A particle performs simple harmonic

and the distance x(=QR), are, respectively motion with amplitude A. Its speed is

close to: ) o .

trebled at the instant that it is at a distance
-) i
"T‘X from equilibrium position. The new
2
4 P?\ amplitude of the motion is :
AN
7A
: 1y LA
h=2m | O M3
. .
. 2) S
v Al . 5 ( ) 3 N
Horizontal -—-—— Q
h 3) 3
Surface ) A
() A3
568§

(1) 029 and 6.5 m 0& 9 , _ _ _
g = 60. An arc lamp requires a direct current of
c° 3 10 A at 80 V to tunction. If it is connected
3 5 .

- to a 220 V 5), 50 Hz AC supply, th

(2) 02and 6.5 m "Qﬁ: = © 1 . (rms) z AC supply, the
g " k.é series inductor needed for it to work is
E K\ x close to:
do 2 e

(3) 02and 3.5 m LTy () 0065 H
% . § (2) 80H
Lo (3) 0.08 H

G/Page 15 SPACE FOR ROUGH WORK



PART C — CHEMISTRY
B N G I ¥ &

61. Which one of the following statements
about water is FALSE ?

(1) Ice tormed bv heavy water sinks in
normal water.

(27 Water is oxidized to oxvgen during
photosvnthesis.

{3}  Water can act both as an acid and
as a base.

{4}  There is extensive intramolecular

hvdrogen bonding in the condensed

phase. .

62)0 The concentration of (fuoride, lead, nitrate
and iron in a water sample from an
underground lake was found to be

1000 ppb, 40 ppb, 100 ppm and 0.2 ppm,

respectively. This water is unsuitable for

64.

65.

Which one of the following complexes

shows optical isomerism ?

1) [ComNHy)cLic  [EgE
Qg
(= -
() [Co(NHy)Cly g8y
P AN el
(3) cis[Coen),CLCI £ iy §<r
w
(4)  trans[Cofen),CLICI |£ R
T <=
{en = ethylenediamine} s . 2
s =
= Q3

Two closed bulbs of equal volume (V)
containing an ideal gas initially at pressure
p; and temperature T, are connected
through a narrow tube of negligible
volume as shown in the figure below. The
temperature of one of the bulbs is then
raised to T,. The final pressure p;is :

drinking due to high concentration of : L T Iy )
(1) Iron
(2)  Fluoride o Pri AT
i 112 i 7
(3) Lead 1y 2p ! f )
Iy + 15 r{)ﬂﬁ’ 7
(4) Nitrate T
[ hh \ 9.
o nE) sk
63. Galvanization is applving a coating of : gfﬁ'\ Zﬂ h
@y Zn , { T J g s
3 7 i
N
() Cx Ip) Pt (/
2 2 7.
(&) <P ;
(4) Cu T+ Ty /'}/‘
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Fdgly ‘-",L- 2 ’ 52 L 2(’)—2 2 2.0 p
- b + 5 PSS -
200 -.‘C" - - YO, / I z ER 4
66. The heats of combustion of carbon and | 69. The pair having the same magnetic 514, %
carbon monoxide are -—-393.5 and moment is 2% 27
- —1 . . ~ . &
—283.5 k] mol -, respectively. The heat [At.No.:Cr=24, Mn =25, Fe=26, Co=27] He,
ff ti in kJ) of carb moxide . SRR ‘
0 om*lta .1011 (in kJ) of carbon monoxide J(1) [CoCLI- and [Fe(H, O, P y
per mole is : ) : e o
1105 Lt Lf, 2o Q.f%t, (2) [CriH Oy, 12+ and [QoCu]f -'71%5;]
@ 1105 (3 ACru, 0)6]2+ and [Fe(H,0), P+ ain B
(3) 6765 Cap +{, >0 -1=81, (4)  [Mn(H,0) h]z’ and [Cr(H,O)]**
A .
(4) —676.5 A é()(jj_ —»H,
p 70.  The species in which the N atom is in a .
@7\ At 300 K and 1 atm, 15 mL of a gaseous state of sp hybridization is : VR b
hydrocarbon requires 375 mL air (1}  NO, Vs ’ 2
containing 20% O, by volume for complete 2) N Oj s F 3 je éé& ¢
combustion. After combustion the gases - - = B ) ‘1
occupy 330 mL. Assuming that the water (3)  NO, p : B
formed is in liquid form and the volumes @) NO: ZE )Z—,f_)—i B
were measured at the same temperature 3 4 5 )
4 2
and pressure, the formula of the j}—{ﬁ[ ;‘
272
hvdrocarbon is : 71.  Thiol group is present in : e
e IR T ‘Z\)r\;‘/cﬁ. I LY ‘,n_-“._/
1) CHy, T . (1) Methionine P
! : M i iy
(2)  GiHg (242 . 5 ) (2)  Cytosine s0€ T 2,
ity
@/C3H8 i - (3) Cystine CooFas 01 s ))z
L T S N . i—Ar"Cé 21 R
(4} C4H8 . ’ ‘?i\ )‘f ) C}"St(!il'le iy g o
pA //4: & s }‘15 oo Hin ) z(
68.  Decomposition of H,0, follows a first KA
) - ) \’The pair in which phosphorous atoms
order reaction. In fifty minutes the
, ’ have a formal oxidation state of + 3is:
concentration of H,O, decreases from £ o £
0.5 to 0.125 M in one such decomposition. (1) Pyrophosphorous and 8 S0
When the concentration of H,O, reaches pyrophosphoric acids tcu.’ o :
0.05 M, the rate of formation of O, will {2)  Orthophosphorous and - - -g 2
be : ; pyrophosphorous acids . | "{"‘P
5 -~
(1) 134 %1072 mol min ! ;’Z) - (3)  Pyvrophosphorous and - ct% g L;_;
~ . 4 v L oF % . .
(2) 6.93x10 “ mol min 1 = /]’/ Mf% g hypophosphoric acids % g 5
The i 'y
(3) 693x10"* mol min ! rff?l > <% (4)  Orthophosphorous and § g
' 266 L min ! at STP ke hypophosphoric acids c 2
ypophosp 2
Q2
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73.  The distiliation technigue most suited tor
separating glveerel tvom spent-lve in the
soap industey 1s: !
(1) Disttlation undoer reduced pressure

2y simple distiliaton
(2 Fractionat distitiation
(41 Stearn distiilation

74, Which one of the foliowing ores 15 best
concentrated by froth floatation method ?
v Alalachite
(21 Aagnetite g

Q
() Siderite 9
} g

}/«V Galena i

75.  Which of the follewing atoms has thl

highest st ionization enerey 7
I
P TR e
D7 s
] ., 1" -
2y Kb & >
e
(N i 2 %
YN Y
76. In the Hofmann bromamide degradation

reaction, the number of moles of NaOF
and Bro used per mole of amine produced

are .

Four moles ot NaOH and one mole

-

of Bry

(2 Ui? 1-nn-‘u of NaOH and one mole of
Bi-

(Y Four moles of NaOH and two moles
of Brsy .

(41 Two moeles of NaOH and two maoles

ol BI': .

s

78.

¥0/55)-32 00 000
~ww, TekoClasses.com,

Fn

Which ot the tollowing compounds is

metallic and terromavnetic |

1
2)

(
(2
(
(

e

)
4)

Which of the following statements about

low

by

)

[y

[~

&

P-chloro-2-metnyvipentane on reaction
vith sodium methoxide in methanol

ields

-

MnQ), coL
TiO-

CrO,

VO,

densitv polvthene is FALSE ?
It is used in the manufacture of
buckets, dust-bins et

[t~ synthests requires high pressure.

Tt ic a oo ondactor of electricity.

Its svmite i requires dioxvgen or a

peroxiﬁ.a- tmutiator as a catal_\'st. -

- ) 0 o :
L‘. Hs ¢ —
C-H-CH-C - OCH, O i
T ' - ( iiT.el
Q}'] 3 ‘C} ,_-C“ _f(_“.ﬁ(‘-
?
i
CH;4
(~Cre -c<
CaH:CH=C-CHl, '
L L C.
Cly
fay and {b;
Al of these
(a) and ()
oy enly

firie

-

A 5

—

T e
S

G/Page 18
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80.

81.

A stream of clectrons from a heated
filament was passed between two charged
plates kept at a potential ditference Voesu.
It ¢ and m are charge and mas< of an
electron, respectively, then the value of
it/ A (where A is wavelenvth associated

with electron wave} is given

¢
(1) V2V et
()1’
\
(2) met
3y 2mel
- <
B ey S b ae
. oh
o 'Vtﬁ
aak
R

18 g glucose (U H 5O} is added to
178.2 The

water (in torr) for this aqueous solution

& water, vapor pressure of

18

2. c\&ﬁ;?m*
739.0) ' '

. . 1
(2) 7.6 \
Lt
R
(3)  76.0 Vet O e

B2,

83,

The product of the reaction given below

15 :
N 1LNBS e N R
2 HA0/K5CO, e
e _ATO5H e
(]
\\,/
N -
= °
(2) g o g
S ' O O
— o n
83 9
O a~N 2
[ } P
N D3
b4
358
i4 ’ r ?; "_ <
o zc z
- x> 3

The hettest cegion of Bunsen flame shown

in the figure below is
region 4
region 3
region 2

region |

(1y  region 4
(2)  region )
(3)  region 2

4)/1 egion

s




F

o

84. The reaction of zinc¢ with dilute and | 88. The main oxides formed on combustibti[ of
concentrated nitric acid, respectively, Li, Na and K in excess of air are,
produces : respecti}ely :

(1) NO, and N0 R (1). “ LinO, Na,0 and KO-
/ ) o - - -
2y N0 and 2O (2)  Li,O, Na,O and KO,
(3)  NOyand NO (3)  LiO,, Na,0, and K0
(4) NOand NO (4)  Li0, Na,0, and KO,
85. Which of the following is an anionic
' 89. The equilibrium constant at 298 K for a
detergent ? _ _ R o
reaction A+ B=C+Dis 100" If the initial
(1) C.}.‘l_ylceryl oleate concentration of all the four species were
(2)  Sodium stearate 1 M each, then equilibrium concentration
(3) Sodium lauryl sulphate of D (in mol L™ 1) will be: |
(4) Cetylrimethyl ammonium bromide (1) 1.182 ‘\;;\.v. .
AREaR (2) 0.182 R
C ;_j\' ) :L' . - -4

86. The reaction of pf(f)pene with HOCI (3) 0.818 o
FCl2 + H%O) proceeds through the @) 1818
intermediate :

(1)  CHy—CHCI-CHy
. 90. The absolute configuration of
(2) CIj,_%rCH*ACHZ—OH
P L CO-H
(3y” CHy—CH -CH,- 1P
W H—p—0OH
: CH;—-CH(OE)-CH3
3 (Ot > H— 1
5
87. For a linear plot of log {x/ny versus log p 8 8 8
in a Freundlich adsorption isotherm, 15 gio w
-
which of the following statements is {-"(2R, 3R) £° 8
? (kand n are constants) 7 r"”q‘ 2
C N A . .
correc ) (2) (ZR, 3%) 2. ’_L:'; G
1 log (1/1) appears as the intercept. . ;)
(2) Both k and 1/n appear in the slope W (S 39 g 3}2
term. ; v 32
(3) 1/n appears as the intercept. (Lg g_ ?';l
(4) Only 1/n appears as the slope. ~006¢
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f . . . .
- Read the folloteing instructions carefully :
v 1 The candidates shoald fill iy the required particulars on the Test Booklet and Answer
? Sheet (Side-1Y with Blue/ Black Ball Point Pen.
{
\ Lo :'F;?,. For writing/markmg particulars on Side~2 o! the Answer Sheet, use Blue/ Black Ball
e L Point e only.
: 4
\“W, .- I A, The candidates should net write their Roll Numbers anvwhere olse {except in the specified
Co e . o ‘ . '
\,{. ~. ; ‘ space) on the Tost Bocklor nswer Sheet.
Do
i R - . o . . .
\ RN < o Out ot the four crtions sriven for cach question, only one option is the correct answer.
-t ~ : B
1 ) (' Jr Ir- \ . - 2y - i .
l? ~ ;L 5. For cach incorrect response, one-fourth: (Y4} of the total marks allotted to the question
N S would be deducied trom the total score. No deduction from the total score, however, will
rM D . . N _ . _ ,
e 4 be made if no response s indicated for an item in the Answer Sheet.
9T e : . | ‘
\;:' = 9 Handle the Test Bocklet and Answer Sheet with care, as under no circustances {except for
; discrepancy e LosE Seeklet Code and Answer ~eet Coded another se il be provided.
7 e candidates are not allowed to do any rough work or writing work on the Answer
Sheet. All valiudations/writing work are to be done in the space provided for this purpose
in the Test Booklet itselt, marked ‘Space for Rough Work’. This space is given at the
bottom of cach page and incthree pages (Pages 21 - 23) at the end of the booklet.
5. On completion of the test, the candidates must hand over the Answer Sheet to the
t
i Invigrilator on duty 0 the Roomy/ Hall. However, the candidates are allowed to take
away this Test Booklet swith them.
Y, Fach candidate must show on demand his/her Admit Card o the Invigilator.
100 Nocandidate, without special permission of the Superintendent or Invicilator, should
i .y
i leave his/her seat.
D11 The candudates should notfeave the Examination Hall without handing over their Answer
|

Sheet to the Tevigilator on duly and sign the Attendance Sheet again. Cases where a
candidate has nol signed the Attendance Sheet a second time will be deemed not to have
handed over the Answer Sheet and dealt with as an unfair means case. The candidates
are also required to put their left hand THUMB impression in the space provided in
the Attendance Sheet.

L2 Uise of Blectronic/Manual Caleulator and anv Flectronic device like mabile phone. pager
cte. is prohibited.

Fhe candidates are poverned by all Rules and Regulations of the JAB/ Board with regrand
Lo their conduct in the Fxamination Hall. All cases of untair means will be dealt with as
por Rules and Regulations of the TAB/ Board.

a

Nopartot the Test Buoklel and Answer Sheet shall be detached under any circumsiances,

(S]]

Candidates are not allowed to carry any textual material, printed or written, bits of
: papers, pager, mobile phone, electronic device or any other matertal except the Admit

! 1 Card inside the examination room/ hall.
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