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INSTRUCTIONS
» Streams SB and SX , there will be four sections in Part-A (Mathematics, Physics, Chemistry and Biology) and four
sections in Part-B (Mathematics, Physics, Chemistry and Biology). Candidates may answer any THREE of the
four subjects in Part-A and any TWO of the four subjects in Part-B. In case candidate attempts more sections,
best of three in Part-A and best of two in Part-B will be considered.

» There are two parts in the question paper. The distribution of marks subject wise in each part is as under for
each correct response.

MARKING SCHEME:
PART-A:
MATHEMATICS
Question No. 1 to 20 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.
PHYSICS
Question No. 21 to 40 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.
CHEMISTRY
Question No. 41 to 60 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.
BIOLOGY
Question No. 61 to 80 consist of ONE (1) mark for each correct response & — 0.25 for incorrect response.
PART-B:
MATHEMATICS
Question No. 81 to 90 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
PHYSICS
Question No. 91 to 100 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
CHEMISTRY
Question No. 101 to 110 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
BIOLOGY
Question No. 111 to 120 consist of TWO (2) marks for each correct response & — 0.5 for incorrect response.
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PART-I
One Mark Questions

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

MATHEMATICS

The number of four-letter words that can be formed with letters a, b, ¢ such that all three letters occur is
a,b,cH I dTe] I 4 JERN B &I P Hl AT fbai B 4 | AHT 78R SR &8l
(A) 30 (B) 36 (C) 81 (D) 256

(B)
ways = 3*—3C1. 2 +3C,. 1°=81-48 + 3= 36

oer (Lsing)+ 2cos0)| = Lsir(@r 2 cos?
Let A= {9eR.(3S|n(e)+3cos(9)j = 3S|r|2((%))+3cos (9)}. Then

(A) AN [0, nr] is an empty set (B) A n [0, ] has exactly one point
(C) A N [0, ] has exactly two points (D) AN [0, nr] has more than two points

las Jacr:(Lsing)+ 2eosth| LLlsii@rs cog
AT of A= {9eR.(35|n(e)+3cos(9)j = 3SIFI2(9)+3COS (9)} ISE|

(A)AN[O, n] T& Rad Fqzad B | (BYAN[O, n] § b TH 31a¥q 2 |
(C)ANIO, ©] & b 3T aud = | (D)ANIO, n] & <1 & Afdd 3raa g |
(B)
Sirf 6 +4cos® 0 +4sinfcosh _ sinf 0 +2cos” 0

9 4 3
= 2 sin?0 + 2 cos?0 — 4 sind cosd = 0
=  sin20=1 329=2nn+g :>G=n7t+%

)T
= AN[0, ] = {4}

The area of the region bounded by the lines x = 1, x = 2, and the curves x(y — €*) = sin X and 2xy = 2sin x +
x3is
GV x =1, X = 2 TAT Tb X(y — €¥) = sin X T 2xy = 2sin X + x3 & gRT foR &= &1 &5%hel R & ?

(A)ez—e—% (B)ez—e—% (C)ez—e+% (D)ez—e+%
(B)
_ . sinx _sinx X2
y=e*+ — andy= —+—

X X 2

‘ sinx) (x? sinx X3
Area:j e+ —— || —+———||dx = |g*¥ - —

1 X 2 X 6l
:ez_i_e+l:e2_e_z

3 6 6
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4, Let AB be a line segment with midpoint C, and D be the midpoint of AC. Let C1 be the circle with diameter
AB, and C: be the circle with diameter AC. Let E be a point of C1 such that EC is perpendicular to AB. Let
F be a point on C:z such that DF is perpendicular to AB, and E and F lie on opposite sides of AB. Then the
value of sin ZFEC is
A9 Y 6 Y@rEvs AB &1 75 fisg C a1 AC &1 79 =g D 2| A1 &S f& C1 t& g9 & e
T AB &, 01 C2 U& Jd © fordd & AC & | A «ifoly g C1 R 95 E 59 ¥R ¢ f& EC, AB R
TG A Wiferg g9 C: R g F 39 UeR © f& DF, AB R of¥ad & 3R fig E vd F, AB @l fawiia
feematl § g | 99 sin ZFEC &1 A &1 819 ?

1 2 1 2
® = ®) = © 7= © =
Ans. (A)
Sol.  tan6 =slope of FE = 3
y
E(r,r)
D_A9

(0,0)A & / C B(2r,0) ~ X
(r,0)
)

F

r
2

1 . 1
= c0sb = — = sin(90° - 0) =—
J10 J10
1 x x°
5. The number of integers x satisfying —3x* + det |1 x?> x*| = 0is equal to
1 x® x®
1 x x°
I qUIil x B FE&T F1 BN ol —3x* + det (1 x® x* | =0 PGS B B
1 x® x°
(A1 (B)2 €)5 (D)8
Ans. (B)
1 x x2
Sol. |1 x* x*=3x* = (X = x?) (x2 = x3) (x* —x) = 3x*
1 x® x°
= x=0or(1-x)>(x>-1)=3 =>x-2x3+2x-4=0
= x-2)(x*+2)=0 = integer values are 0, 2
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6. Let P be anon-zero polynomial such that P(1 + x) = P(1 — x) for all real x, and P(1) = 0. Let m be the largest
integer such that (x — 1)™ divides P(x) for all such P(x). Then m equals
|l IrfaS =T x B oIy A9 AT {6 T e[ 9gUs P 59 UBR © 1 P(1 +x) = P(1 —x) T2 P(1) =
02 MM <Ny f T 989 O [& m 39 YR 8 f6 (x — 1)" 9 TaR & 941 P(x) & forg P(x) &1 fawifoma
FRAT | @ m= 4 9 f5as R & ?
A1 (B)2 ©3 (D) 4

Ans. (B)

Sol. P@A+x)=P(1-x) = PA+x)==P'(1-x) = P1)=-P (1) = P'(1)=0

Also P(1)=0 So if P(x) is quadratic then P(x) = a(x — 1)? = m=2
(1
xsin —=| whenx =0
7. Let f(x) = r(xj and A ={x € R : f(x) = 1}. Then A has
1 whenx =0
(A) exactly one element (B) exactly two elements
(C) exactly three elements (D) infinitely many elements
XSi 1 SiIcx =0
AT ST & f(x) = X AIRA={xeR:f(x)=1}79 AH ®IT & ?
1 SIx =0
(A) DIt TH A aId (B) Bl ]1 U
(C) ®aat I 3fadq (D) 3 3raud
Ans. (A)
Sol. f(x)=1forx=0
forx=0,f(x)=1 3xsin1=1 :>sin£=1
X X X

= sin® = 6 which is true only when 6 =0

As 0 = 0 so it is not possible
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8. Let S be subset of the plane defined by

S={(x, y): x| +2ly| = 1} - N _ _ S
Then the radius of the smallest circle with centre at the origin and having non-empty intersection with S is

Pl 9 b1 Su-Ag=g S i gHR aRWIRE 2

S={kxy): x| +2ly| =1}
T9 99 gaH gd @ oA Fa1 R e o d 95 (origin) W § d21 S & Wl aiRad wfaweed (non-

empty intersection) & ?

1 1 1 2
A) = B) — C) = D) =—
(A) = (B) - ©) ~ (D) -=

Ans. (B)
Sol.

9. The number of solutions of the equation sin(9x) + sin(3x) = 0 in the closed interval [0, 2x] is
JHHROT sin(9x) + sin(3x) = 0 & el B [T §5 3faRTeA [0, 2] H fhat B 2
(A)7 (B) 13 (C) 19 (D) 25
Ans. (B)
Sol. sin9x +sin3x =0 = 2sin6xcos3x=0 = 4 sin 3x cos?3x = 0
= sin3x=00rcos3x=0
= 7 + 6 = 13 solutions

10. Among all the parallelograms whose diagonals are 10 and 4, the one having maximum area has its
perimeter lying in the interval
I9 | TR agYySll e faeol 10 @ 48, 9 9 98 9% &b 3fftdad 8 &1 uRkad 1 4 9 &

IR H & ?
(A) (19, 20] (B) (20, 21] (C) (21, 22] (D) (22, 23]
Ans. (C)

Sol. Area = %dldz sin 0 is maximum when 0 = 90°

2 2
= Parallelogram is a rhombus = perimeter = 4 (%} +(d?2] =429 (21, 22]
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Sol.

2a-1 2b-1

11. The number of ordered pairs (a, b) of positive integers such that b and 3 are both integers is
(A)1 (B) 2 (©3 (D) more than 3
gATHS QU] & QA HiAd I (a, b) B F@ a1 8N s fog Zab_lsﬁ? Zb_laﬁ—vﬁ‘s“rqﬂﬁzﬁ% ?
a
(A) 1 (B) 2 (C)3 (D) 39 31w
Ans. (C)
2a-1 b+1 1 2
>l=>a>—=> —< —
b 2 a b+1
:2b_134b_2 :4_L<4
a b+1 b+1
N R
a
2b-1

2b—1isodd:>T =1,3

2b-1 -1

case (i) Let

N 2a-1 _ 2(2a-1) -4 6

b a+l a+l
fora= 1, 2ab_1 =4-3=1=a=1b=1
fora =3, 22-1_,_ 34

b 2

fora=5, 2ab—1 =4-1=3=a=5b=3

.. 2b-1 - .
case (ii) Let a =3 = a=3, b=5(similar as case (i))

12. Let z = x + iy and w = u + iv be complex numbers on the unit circle such that z2 + w? = 1. Then the number

of ordered pairs (z, w) is
(A)O (B) 4 (C)8 (D) infinite

AT o f& TP Uda (unit) 39 TR ARES K z=x +iydATw=u+ivsd UBR B f6 22+w =18 7@
HAT I (2, W) DI G F1 BAT ?

(A0 (8) 4 ©8 (D) arfa
Ans. (C)
Sol. Letz=-¢e"and w=e®

Z2Z+w=1=e2+e?=]

= cos2a+cos2Bp=1andsin2a+sin2p=0

= 2 cos(a + B)cos(a — B) =1 and 2sin(a + B) cos(a—B) =0
=>sinfa+pB)=0=a+pf=nn

fora + B =0, we have cos 2a = % = 4 pairs (a, B) for a € [0, 2r)

for a + B = m, we have cos 2a = % = 4 pairs (o, B) for a € [0, 2x)
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13.

Ans.

Sol.

14.

Ans.

Sol.

Let E denote the set of letters of the English alphabet, V = {a, e, i, 0, u}, and C be the complement of V in
E. then the number of four-letter words (where repetitions of letters are allowed) having at least one letter
from V and at least one letter from C is

A iy {6 E SRISH auibren & 3Rl & §zod &I UsRid &xar 21 V={a, e,i, 0, u} a1 C, EH V &I
WRE 2| TR AR gl 9 W T (R eRi 31 gARgRa A1 8) 79 &9 A 9 T ek VA T 39 4
FH TP AR CH B, DI G T EF1 2

(A) 261870 (B) 3141260 (C) 425880 (D) 851760

(A)

Required ways = total words — words formed with vowels only — words formed with consonants only

= 26% - 5%—21%= 456976 — 194481 — 625 = 261870

Let o1, o2, o3 be planes passing through the origin. Assume that o1 is perpendicular to the vector (1, 1, 1),
o2 is perpendicular to a vector (a, b, c), and o3 is perpendicular to the vector (a2, b?, ¢?). What are all the
positive values of a, b, and ¢ so that o1 N 62 N o3 is a single point ?

(A) Any positive value of a, b, and C other than 1

(B) Any positive values of a, b and ¢ where eithera=b, b= cora=c

(C) Any three distinct positive values of a, b, and ¢

(D) There exist no such positive real numbers a, b, and ¢

A AT 61, 62, o3l fdg & WIRA BF aTal I 8 | A9 ol 6 o1 AR (1, 1, 1) & o=add, o2 9w
(a, b, c) & AT AT o3 AR (a2 b2, c2) & T¥dd 2| a, b AT ¢ & d AW gTHS A9 R 811 s forg
61N 62N o3 Udh ﬁ@% ?

(A) 1 & 3[eTdT a, b Td ¢ &1 HIg W gIHS ATH

(B) a, b Ud c &1 &S 1 ¥-TcA® A W&l a1 al a=b, b=cATa=c

(C)a,bTdc® &5 W Yo gD AF

(D) Tt fhefl Wt g aRafd®d HE a, b T ¢ &1 dis IRT@ T8l B |

©)

Equations

X+y+z=0

ax+by+cz=0,

a’x + b%y +cz=0,

have a unigue solution

1 1 1
=la b c|=z0 = (a-b)b-c)c-a)=#0
a® b? c?
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15. Ravi and Rashmi are each holding 2 red cards and 2 black cards (all four red and all four black cards are
identical). Ravi picks a card at random from Rashmi, and then Rashmi picks a card at random from Ravi.
This process is repeated a second time. Let p be the probability that both have all 4 cards of the same
colour. Then p satisfies
RfA 3R IR gAD 2 AT FIS TG 2 Prel Prs Y Y 8 | TRT A 3R ARI Blel B U F9H 2| I
Igfed wU A T F T P odl § AR a9 A M F Igles FU ¥ e FE O 2| I8 ufaman

eI SRl & | A eiforg f6 p a8 uiifisar @ 914 S @ U 9RI ble U 81 I & 8, a9 p fFas age

PHIAT B ?
(A) p<5% (B) 5% < p < 10% (C) 10% < p < 15% (D) 15% < p
Ans. (A)
Sol. Case-l : RRBB, RRBB
RRRBB, RBB
RRRB, RBBB
RRRRB, BBB
RRRR, BBBB
1 2 1 1 1
= — X — X — X —= —
2 5 4 5 100

Case-ll = L similarly
100

p:i +i =2%
100 100

16. Let A1, A2 and As be the regions on R? defined by
Ar={(X,y):x>0,y>0,2x+2y —x>—y?> 1> x +y}
Ao ={(X,y):x>0,y>0,x+y>1>x%+y?}
Az={(X,y):x>20,y>0,x+y>1>x3+y%
Denote by |Az1|, |A2| and |As| the areas of the regions A1, A2, and Az respectively. Then
AN NfIY & Ar, A2 el As,R2 # 91 TR aRwifia f&d g €
Ar={(X,Vy):x>0,y=0,2x+2y —x>—y?> 1> x+Vy}
Az ={(X,y):x>0,y>0,x+y>1>x2+y?}
Az={(X,y):x=20,y>0,x+y>1>x3+y%
A1, A2, Td As & &l AT |Adl, |A2l Td |As| B,
(A) [A1] > A2l > |As|  (B) [A1| > |As| > |Azl  (C) |Ad] = |A2| <|As| (D) |Ax] = |As| > |A2|
Ans. (C)
Sol.
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17.

Ans.

Sol.

1
|Az| = z_=
4 2
A
fw[[%/ X4y
' > X
Q 1
|As| > |A]

Let f : R — R be a continuous function such that f(x?) = f(x%) for all x € R. Consider the following statements
l. fis an odd function
. fis an even function

1. f is differentiable everywhere

Then
(A) listrue and lll is false (B) ll'is true and lll is false
(C) both I and IlI are true (D) both Il and Il are true

A9 T 6 f: R > R TP Add Bed 39 UdR 8 fd ¥t x e R @ oW f(x?) = f(x3) g | 9 ®omi R fauw
B

. f Y& faws wed 2 |

1. fUP 99 Bl ¢ |

1. f @l STE P € |

aq

(A) 1 9 8 3R 1l 37T 2 | (B) Il &g ® 3R Il 3 B |
(C) I I T& Il 9T © | (D) THI I Td Il 9T § |
(D)

f(x?) = f(x3)
= f(o) = f(023) = f(0®) = ... = f(a® /¥ ) = f(0®) as n —

= f(a) = f(1) = f(x) is a constant function = f(x) is differentiable and even function

Resonance Eduventures Ltd.

Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : +91-744-3012222, 6635555 | FAX No. : +91-022-39167222

To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehnn<.cum,"ResnnanceEdu utwwttercum/ResonanceEdu www.your,uhe.com/resovvar.ch Bhlng resonance.ac.in

This solution was download from Resonance Solution portal PAGE # 8



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | KVPY-2019 | DATE:03-11-2019 | STREAM - SB/SX

18.

Ans.

Sol.

19.

Ans.

Sol.

X
Suppose a continuous function f: [0, «) —» R satisfies f (x) = thf(t) dt + 1for all x > 0. Then (1) equals
0

WW%WWWf:[O,w)—)RﬁWEﬁWXZO?ﬁmﬂﬂgmglf(x):thf(t)dt+1
0

a9 f(1) 9 @ sRER
A e (B) €2 (C) e* (D) e®
(A)

f(x) = thf(t)dt +1
0

) _,
f(x)

f(0)=1=f(x)= e¥ =fl)=e

= f'(x) = 2x f(x) = X =/fx)=x2+c = f(x) = Ke*’

Leta> 0, a# 1. Then the set S of all positive real numbers b satisfying (1 + a?)(1 + b?) = 4ab is

(A) an empty set

(B) a singleton set

(C) afinite set containing more than one element

(D) (0, =)

A o fb a>0dqAa= 12| 99 99 IS D GEARI b BT F=@d S Sl (1 + a?)(1 + b?) = 4ab @

AYE BT ©, 7 B

(A) v& Rea gz

(B) U Udel (singleton) FH==A

(C) T& WIfAd Fq=aa s o 9 31 3aud &
(D) (0, =)

(A)
(1 + a?)(1 + b?) = 4ab

ooy

=a=landb=1

but a # 1 so no value of b
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sinx?) 20
20.  Letf:R — Rbe afunction defined by f(x) = 1~ x " X7 ".Then, atx =0, fis
0 ifx=0

(A) not continuous

(B) continuous but not differentiable

(C) differentiable and the derivative is not continuous
(D) differentiable and the derivative is continuous

A9 of % f: R > R Tp B+ A9 IR o gR9IRd fhar = 8

sinx?)
0=1"x I x =0
0 Ak x=0
dI x=0W f
(A) |ad &l 2 |

(B) 9ad WRY B TE B |
(C) 3aHAT 7, MR SR a1 (derivative) FId &1 B |
(D) IAHAT B, MR THBI Feu=1 Fad 2 |

Ans. (D)
Sol.
i O = Im B ==t

= f(x) is differentiable at x = 0

2 2 - 2 - 2
forx =0, f(x) = 2% COSX2 —SInX_ 2cos(x?) — _sm(; )
X X
1 , x=0
= f(x) = sinx?

2cosx® — #0

)
X2

which is continuous
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21,

Ans.

Sol.

22.

Ans.

Sol.

PHYSICS

In a muonic atom, a muon of mass of 200 times of that of electron and same charge is bound to the proton.
The wavelengths of its Balmer series are in the range of :

(A) X-rays (B) infrared (C) y-rays (D) Microwave

RIS =AY § TH =i (muon) REHT S goldg & G BT 200 A1 T1 A A= &
W g, U 4 T 21 59 WAT] & TR (Balmer) $id @1 deed 9 9 9 {59 gaR @1 R |
A T ?

(A) X-fH=ot (B) 3R (infrared)  (C) y-faol (D) §&q a< i (Microwave)
(A)
_ -me*  -Rhc
" geZn?h® P
me*

For munoic atom R = — =
8egh°C

1 1 1
2 -200R| = - =
A [22 nzj

Wavelength A for corresponding balmer series will be % times that of hydrogen atom will be in range of
X-rays

We consider the Thomson model of the hydrogen atom in which the proton charge is distributed uniformly
over a spherical volume of radius 0.25 angstrom. Applying the Bohr condition in this model the ground
state energy (in eV) of the electron will be close to

(A) —13.6/4 (B) —13.6 (C) -13.6/2 (D) —2 x 13.6

TSRO WRAY] & AfFad Afed W IR Sy fR dieh &1 amaer 0.25 A 51 arer wireli smaad w
Th A wU ¥ faaRa g A e B | dER ASd @l I b ATER AHET ASd H Sodg{ @ <Aa
(F) Sott &1 A4 (eV #H) [ afde 8 2

(A) —13.6/4 (B) -13.6 (C) -13.6/2 (D) -2 x 13.6

(B)

If electron orbits positive sphere in place of point particle the ground energy remains the same. Hence

ground state energy is —13.6 eV.
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23.

Ans.

Sol.

24,

Ans.

A spherical rigid ball is released from rest and starts rolling down an inclined plane from height h =7 m, as
shown in the figure. It hits a block at rest on the horizontal plane (assume elastic collision). If the mass of
both the ball and the block is m and the ball is rolling without sliding, then the speed of the block after
collision is close to

RATER T MAPR ¢ I8 I TP Fddd Gl 4 h =7 m B Fa3 4§ fRMEERen 9 eigl O © | I8
SRS aa W faRmraRen # W@ g UE YD 9 TARY TS F TIRM 2| AR A T Yed A FT GAHH
m 8 JoI i 91 e ged I 81 O uce & URAK] JTd dI A Bl Afidhe A T BT ?

h
[ e
(A) 6 m/s (B) 8 m/s (C) 10 m/s (D) 12 m/s
©
1, 1,

h ==nmv —I
meh =M +5%
1=2mR?

5
V=Ro

= v=1/%gh=10m/s

On elastic collision with block velocity will interchange speed of block after collision is 10 m/s.

A girl drops an apple from the window of a train which is moving on a straight track with speed increasing
with a constant rate. The trajectory of the falling apple as seen by the girls is :

(A) parabolic and in the direction of the moving train.

(B) parabolic and opposite to the direction of the moving train

(C) an inclined straight line pointing in the direction of the moving train

(D) an inclined straight line pointing opposite to the direction of the moving train

Y 9 (§F) W ORN 88 o7 DI RISDHI A (H S T U9 DI Bl 2| o9 D ad (HaaH R 9 98
B 2| A9 59 ARA gY A9 & 1 99 ST & 98 bl 8RN ?

(A) RIAITHR T T ¢ o feem 4

(B) RIeITHR T e g7 @ fauRa faem #

(C) TIfoH = 29 &1 fazm 3 SR &=l g8 Uep -1 el @ |

(D) TIfoH = 29 @1 fauRa faem # $Ra &=l g8 Ua 1d el v |

(D)
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Sol.

25.

Ans.

Sol.

26.

Ans.

Sol.

E——
direction of
motion of
train

Jal +¢° g

the trajectory of the falling apple as seen by the girl is an incline straight line pointing opposite to the
direction of the moving train as relative initial velocity = 0.

A train is moving slowly at 2 m/s next to a railway platform. A man, 1.5 m tall, alights from the train such
that his feet are fixed on the ground. Taking him to be a rigid body, the instantaneous angular velocity (in
rad/sec) is

TP Vold WIehIH & FHY Th ¢ 2 m/s &1 & 1 F =l B 81 1.5 m o1 Th Afdd, 39 I 39 ThR
SoRdl & b 99e W oE R ¥ (fixed) %6 € | 39 @fdd B (b go a%] AIMd g, Afd @1 Ao
97 (rad/sec ®) T BT

(A) 1.5 (B) 2.0 (C) 25 (D) 3.0
(B)
By conservation of angular momentum
y. /\
(]
—2m/s
 —
before after
Li = L¢
about feet on fixed ground
2
E><m><2= m(1.5) ®
2
o= 2rad/s

A point mass M moving with a certain velocity collides with a stationary point mass M/2. The collision is
elastic and in one dimension. Let the ratio of the final velocities of M and M/2 be x. The value of x is

e fgaq s M & 9 9 IagdE 2 3R U Rer fdgad M/2 9 ToxIal 8| doce R o
TR & | A eliford f6 M aerm M/2 & 3ifer 99 1 31uTd X &, A1 X &1 A9 a1 8T

(A) 2 B)3 (C)1/2 (D) 1/4

(D)

Before collision

— @

After collision
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27.

Ans.

Sol.

28.

Ans.

By Pi= P = mu, = mvi + %Vz = Vi + V?Z:ul ...... Q)
Bye=I'=Y2"1 o w_vizwe ... )
U
By (1) & (2)
4 u
V,=—U; &vi= 1
2 31 1 3
SO ﬁ:l
Vo

A particle of mass 2/3 kg with velocity v = =15 m/s at t = =2 s is acted upon by a force f = k — pt?. Here
k = 8N and B = 2N/s?. The motion is one dimensional. Then the speed at which the particle acceleration is
zero again, is
—15m/s® 97T | Idd ¥ UH 2/3 kg STAM dTdl B W t=— 25 GAF W f = k — pt2 9«1 Rfa faar sran
21 98 k=8N T B =2N/s?22 | 7T THfad B | 99 BT & 98 ATl O W SHHT R0 Y I BT SIe,
Lo
(A) 1 m/s (B) 16 m/s (C) 17 m/s (D) 32 m/s
(©)

dv

f=8—-2t°=m—
dt

2dv
3 dt

jdv:%j(s—ztz)dt

3
= v=§ 8t—2L+C ...... Q)
2 3

=8-2t?

On putting at t = -2 sec v =-15 sec
= C=23

F is zero again at t = 2 sec putting tin (A)
Sov'=17m/s

A certain stellar body has radius 50 Rs and temperature 2Ts and is at a distance of 2 x 10*° A. U. from the
earth. Here A.U. refers to the earth sun distance and Rs and Ts refer to the sun's radius and temperature
respectively. Take both star and sun to be ideal black bodies. The ratio of the power received on earth
from the stellar body as compared to that received from the sun is close to

gefl § 2 x 100 AU. A U R TH dRGHY U et 51 50 Rs @2 amoe= 2Ts 2 | I8 AU, o=l & g3
B T T AT Rs 3R Ts e G a1 fram qon agaE &1 3Md o=a 81 ar den gF 9 &1 qol Ffdrer
A B¢ aRD fis 9§ gedl R fAel wfed deon g3 & el wifad &1 | e U & 8 ?

(A) 4 x 10720 (B) 2 x 107° (C)10°® (D) 10716

(D)
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Sol.

20.

Ans.

Sol.

Pbody = 6(4m(50Rs)?)(2Ts)*
= Phody = Psun x (50)2 x (2)*

Pooy _  (50)%x 2% xPg,,
4nR%,,  4x10% x(4nAU)?

Intensity at earth due to body =
= Ibody = 1076 x Isun

As shown in the schematic below, a rod of uniform cross-sectional area A and length ¢ is carrying a
constant current i through it and voltage across the rod is measured using an ideal voltmeter. The rod is
stretched by the application of a force F. Which of the following graphs would show the variation in the
voltage across the rod as function of the strain, €, when the strain is small. Neglect Joule heating.

AR THHAN 3gURI $IC & &Fhd A T N8 (B Th B H YhAA 8R1 | Jailed © 3R B8 &
T RRI & 99 Ue fawa @1 acel fAwedrd & gR1 9191 ST B | B @ 99 F & gRI afd A S 2 |
19 fa®fa (strain) &1 A9 &F 81 @ 799 9 9§ D91 IRW AR & 919 f99d (V) § [ (strain) (e) & 91

ST Pl Fel WU A S 8 2 S A BT TI0Y AN |

(V)
N
F i F
Rod
AV / AV
(A) 154 (B) 154
AV | AV
(©) ’ () §
(A)
As | = constant
& V=iR & V in general V =i(Ro + AR)
rR= 20
A
AR _ (A aA
R ¢ A
% = _A7£ & p = constant as there is no joule heating
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So  AR= R(%) = Rp(25)

= V = i(R + 2pRe)
so graph will look like

AV

9

30. Two identical coherent sound sources R and S with frequency f are 5 m apart. An observer standing
equidistant from the sources and at a perpendicular distance of 12 m from the line RS hears maximum
sound intensity. When he moves parallel to RS the sound intensity varies and is a minimum when he
comes directly in front of one of the two sources. Then a possible value of f is close to (the speed of sound
is 330 m/s)

Th SR W 5m g R YW T hoAl-Hdg @ Fal R 91 S @1 MaRy f 81 TP Uerd, ofd 3@ RS |

12 m @ g 0 R S Sl 9 (HEAE g W Sl BT 8 | 99 98 ifamad dadr &) eafy gear 2 |
W9 98 RS @& WAR dodl 2 | @ ey @ daar aRafda @l ® ok o9 98 f&fl v & & e a9
AT B @ ey B e RAaH B 8 | f BT IS A dHS §HG A7 R®ITERT ? (8 @ a1 = 330 mis)

(A) 495 Hz (B) 275 Hz (C) 660 Hz (D) 330 Hz
Ans. (A)
Sol.
R P 12m _
A T > LA
5/2 m
13m 0]
\
S

AS—AR:(2n+1)%:(2n+1)%

13-12=(2n+1) 330
2f

f=165(2n + 1)

for n=1

f=495 Hz
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31.

Ans.

Sol.

32.

Ans.

Sol.

33.

A photon falls through a height of 1 km through the earth's gravitational field. To calculate the change in its
frequency, take its mass to be hv/c?. The fractional change in frequency v is close to

Tgh BICH 1 km B S A gl & YHag &aF H Rar 3| sHal gy # aRad= & o a1 forg s9e
SIAN BT hv/c2 ISR | 3mafky v # =TTt (fractional) 9Rac &1 \fTwe A9 @1 B8R 2

(A) 10720 (B) 107/ (C) 10 (D) 10710
©
hv' = hv + mgh

i = Y

2

vi-v _gh _ 13

= — == =112x10
v (o}

0.02 moles of an ideal diatomic gas with initial temperature 20°C is compressed from 1500 cm? to
500 cm?®. The thermodynamics process is such that PV? = 8 where B is a constant. Then the value of B is
close to (The gas constant, R = 8.31 J/K/mal)

U ITeyl fguR#iftas I, RSgar aRfRye aos 20°C, & 0.02 e @1 1500 cm® | 500 cm?3 dd ddifsd
foar I 8 | SHFEIfTS! UshH 39 UBR A B f6 PV2=p B, W&f p & ReRi® 8| &1 Afde 719 1 8?2

(= fadi®, R = 8.31 J/K/mol)

(A) 7.5x 102 Pa.m®  (B) 1.5 x 102 Pa.m® (C) 3 x 102 Pa.m® (D) 2.2 x 10 Pa.m®

(A)

PV? = B = constant

& PV = nRT

= NRTV = = costant

from initial condition of T & V
B =0.073 pa—m°

A heater supplying constant power P watts is switched on at time t = 0 minutes to raise the temperature of
a liquid kept in a calorimeter of negligible heat capacity. A student records the temperature of the liquid T(t)
at equal time intervals. A graph is plotted with T(t) on the y-axis versus t on the x-axis. Assume that there is
no heat loss the surroundings during heating. Then,

(A) the graph is a straight line parallel to the time axis.

(B) the heat capacity of the liquid is inversely proportional to the slope of the graph

(C) if some heat were lost at a constant rate of the surroundings during heating, the graph would be a
straight line but with a larger slope

(D) the internal energy of the liquid increases quadratically with time.
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Ans.

Sol.

34.

Ans.

Sol.

TG ST FIRAT Tl bARPIRER § W §Y &G P dI9FM dgeM & forg P dfe g wfdd us™ &=+ T
BIex (heater) &1 t = 0 e R =T {5 ST 81 T BF &9 & AN T(t) N 9 FAIRRIA W)
NAIRIT BRAT B | T(t) (y-318T) TAT t(X-3%e7) & &1 b 3MRW Wil Sl ® | IS TH B FHA aIqaRo] § Blg
ST eI BT B, I9

(A) IR THT 31eT B AR et Y@ B |

(B) S I ST TRAT IRW &1 YTl (slope) & FSHATIURN & |

(C) IfT TUAM de™ & RN Th FHM X | qIqERe] § SO &F & O 8TRW 31fdd Jaurar drefl U e
@l B |

(D) %a @ IMAR® Sl 9T & fgard & AT gl 2 |

(B)
P:msd—T
dt
1 T
= det: ImsdT
0 To
=Pt=ms (T —To)

= T= it + Ty
ms
where To is temperature at t = to

T

P
slope =—
Ty ms

t

Unpolarised red light is incident on the surface of a lake at incident angle 6r. An observer seeing the light
reflected from the water surface through a polarizer notices that on rotating the polarizer, the intensity of
light drops to zero at a certain orientation. The red light is replaced by unpolarised blue light. The observer
sees the same effect with reflected blue light at incident angle 6g. Then,

IYIRT ATA THTRT Or DIV H S B T8 IR IMURIT BT B | T Y&t St b o+l &) dcg 9 Wrafid gabm
$1 ga% (polarizer) ¥ < &1 2, I8 UMl 2 & gad @ gam W U FMR=a JaWfa=ms w gerer &1 daan
IR B R B | A T D USTY Pl IYAT At I D UH W fIenfig fEm S 21 Yew a€ wE 6e

P17 R rafad el I B wrafdd faxon 9 ) = 21 99

(A) B8 < Br < 45° (B) 68 = 6r (C) 68 > Or > 45° (D) 6r > 0B > 45°
(©)
A

As U =puo+ }\‘—2

Hred < Hblue
As reflected light is polarized incidence angle should be equal to Brewster angle

is = tan™ (u)
so 08 > Or
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35.

Ans.

Sol.

36.

Ans.

Sol.

A neutral spherical copper particle has a radius of 10 nm (1 nm = 10~°m). It gets charged by applying the
voltage slowly adding one electron at a time. Then the graph of the total charge on the particle vs the
applied voltage would look like :

g B Mg STRAF BT B 331 10 nm (L nm = 10°m) B | Th 999 R TP Sodgd & X dR—R 39

FU1 R 399 RIS FART B 8 | FU W FoA NI A ARG g & w27 g 771 2w |

al Q
) v ®) i
al Q
©) v () v
)

As charge is increased in discrete manner. (A) graph should be correct option

A charge +q is distributed over a thin ring of radius r with line charge density A = gsin?0/(nr). Note that the
ring is in the x-y plane and 0 is the angle made by r with the x-axis. The work done by the electric force in
displacing a point charge +Q from the center of the ring to infinity is

(A) equal to gQ/2meor

(B) equal to qQ/4meor

(C) equal to zero only if the path is a straight line perpendicular to the plane of the ring.

(D) equal to qQ/8meor

UH A +q P r 901 Al U Udol 9o RIdT X a9 89 A = gsin0/(nr) 8, W) faaRa fear siman

21 g x-ydal H T 3R x-3T W 1 TP DIVT 6 1 2 | {975 M +Q 1 9o & dv= ¥ 3 IS favenfid
T} ¥ ITA 9 gRT fHar 1 Bt 9 @ /IR 7|

(A) qQ/2meor
(B) qQ/4meor
(C) T ¥l 8RN 9 UJ 919 & Ol & odaq Ud el N1 § 8RM

(D) qQ/8meor
(B)

dq

so small potential at center
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37.

Ans.

Sol.

dv:kd_q
r
dV :kM
r
_\Jasife |
(mr)

27
so net potential v = J'dv _ka jsinz 0do
nr
0

2n
v kq (1—c0329jde

mr 2
0
. 2n
_ kg 19_ sin260
mr| 2 4 |
v G L
r 4meqgr
so work done = Q [v;—v{] = aQ
Amegr

Originally the radioactive beta decay was thought as a decay of a nucleus with the emission of electrons
only (case I). However, in addition to be electron, another (nearly) massless and electrically neural particle
is also emitted (Case Il). Based on the figure below, which of the following is correct :

Number of electrons per
unit energy interval

Energy of electrons
(A) (a) in both cases | and Il (B) (a) in case | and (b) in case I
(C) (@) in case Il and (b) in case | (D) (b) in both cases | and Il
YEA H ST FITT—8 BT DAl SAde[l & Scdoid & T A0S Bl &a A1 11 o (Reafd 1) | =Ry
€ § U T fF SISl & A1 U AR T WREN de MR wur W St grar B 1 (Rerfa 1)

I @R A & AR $IFEAT B e 2 |

(A) g1 Refeat (1) iR (1) & forg (a) (B) Reafa (I) & forw (a) iR Reafa (1) & forw (b)
©) Raafa () & forg (a) 3k Rafa (1) & fog (b) (D) |1 Reaferat (1) iR (1) & forw (b)
(B)

In case I energy of all electrons will be same but in case Il energy of electrons will be different.
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38. One gram-mole of an ideal gas A with the ratio of constant pressure and constant volume specific heats, ya
= 5/3 is mixed with n gram-moles of another ideal gas B with ys = 7/5. If the y for the mixture is 19/13 what
will be the value of n ?

TP YA DI aTeel 19 A B, sl Rer @ don ReRr e W faRne ee1sii &1 3/gud ya=5/3%8, n
YH—AId dTel T ol eet 3 B 9@t ye = 7/58 @ 911 fAsa fan e 21 af fisor & forg y &1 99
19/13 8, A n&1 A9 9 9 & Fa1 B ?

(A) 0.75 (B) 2 ©1 (D) 3
Ans. (B)
Sol. energy conservation

fi f2 feq
NRT+-2n,RT, = —-(ny +n,)RT
2 1 2 2 2 2 ( 1 2)

foq = fin, +fon,
yeq—l n,+n, \y; -1 ng+n, \y, -1
put ni=1 and nz=n
= n=2
39. How will the voltage (V) between the two plates of a parallel plate capacitor depend on the distance (d)

between the plates, if the charge on the capacitor remains the same ?

Ify 5l SR ufeedt arel |HeTRa WR SMaY UHHHM JEdT &, Al ufeedei & #7ey fava (V), 396 9 3t
T (d) R 59 goR | ik a2

A A

A \)

@]
av
@]
Qvy

av
@]
Qvy

© ° )

Ans. (C)

sol. v=2-9
C gA

V =mx (straight line)
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40. Three large identical plates are kept close and parallel to each other. The outer two plates are maintained
at temperature T and 2T, respectively. The temperature of the middle plate in steady sate will be close to
M 9 THaHE (3If=T) Ufeedr Th-gER @& WU Ud §HIR Il Y R | 9”@ QI ufeedt By e
T 2T & AU W @1 I97 8 | 78 ufeed! &1 auwH amamaRen 3 e & afsae 7|
(A)1.AT (B)1.3T ©17T (D)19T

Ans. (C)

Sol.

T Tm 2T

Rate of heat absorbed = Rate of heat emitted
cAT* + cA(2T)* = c2ATm*

1/4
Tm= (%j =17T
CHEMISTRY

41. The major products of the following reaction

ﬁ aqueous NaOH
%

ph ~ C\CBr:
are .

A) BrsC-OH and j\ B jt and CHBr

© j\ and NaBr (D) PhH and CBrsCO2Na
Ph CHBr2
e arfafhan

ﬁ agueous NaOH
ﬁ

ph ~ ©\CBr-
@ Y& AR 7

A) BraC—OH @ert B j\ o CHBr
(A) Bra Ph " ® ph " Nona ’

C jL a1 NaBr D) PhH c21 CBrsCO:zNa
© ph e ©) s

Ans. (B)
0 _
1 Aq. NaOH Ph—(-OH+CBrs H'exchange , ph-£:-ONa+CHBIs
Sol- ph " \cHBr: e o)

(Haloform reaction)
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42. Among the following,

9 2 el
Br
11 v

I I
the compounds which can undergo an Sn1 reaction in an aqueous solution, are

(A) l'and IV only (B) Il and IV only (C) I'and Il only (D) II, Nl'and 1V only
=149
Br Br I;b
©/ >|\Br Meo/©/\ Br
I Il I v
I ANfrs I ST s § Syl sifdfhar o= |awa 8
(A) THad | AR IV (B) ®aat Il 3R IV (C) daet Il 3R I (D) @aet I, 11l 3R IV
Ans. (C)
Sol. Because Il and Il form stable carbocation.

FaIfh 11 T2 Il RN B g9™G= 91 © |

43. The major product of the following reaction
O

)]\/\/\/\ excess DIBAL-H _
EtO CN Toluene, —78°C -

then HzO*

is
=1 srfafepan

)O]\/\/\/\ excess DIBAL-H _
EtO CN Toluene, —78°C -

then HzO*

F1 I WK 2
o

H o)
(A H)‘\/\/\/\"/ ® I~~~
H CN

O

0 0
(C) EtO )l\/\/\/\"/ ; (D) HO)‘\/\/\/\“/ :
0 o

Ans. (A)

0]
)Ol\/\/\/\ Do DEA T, )I\/\/\/\
EtO " H

Toluene, —78°C CH |

, I
then HzO NH

Sol.

o

H)‘\/\/\/\(H

O
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44,

Ans.

Sol.

45,

Ans.

Sol.

46.

Ans.

Sol.

Permanent hardness of water can be removed by

(A) heating (B) treating with sodium acetate (CH3sCO:zNa)

(C) treating with Ca(HCO3)2 (D) treatment with sodium hexametaphate (NasPsO1s)
T B R FoRdl B = 7 F 659 geR @ ) e o aar 27

(A) ™ &R B (B) HIfea® THice (CHsCOzNa) & &1t fdaa= |

(C) Ca(HCOs) & |1t fda=a= (D) \ifeT® e Rpe (NasPsO1s) @ A1 fad=s
(D)

Permanent hardness can be removed by — sodium hexametaphosphate.
Calgon process

Naz[Nas(POs)s] + Ca** —— Naz[Caz(POs)s] + 4Na*

Alkali metals (M) dissolved in liquid NHs to give
&R grgy (M) %9 NHz 9 g &R 91 g1k 27

(A) MNH2 (B) MH
(C) IM(NHz)" + [e(NHs)y]" (D) MsN
(©)

Alkalimetal give deep blue solution on dissolving in liquid ammonia.

M+ (X +Y)NHs ——  [M(NH3),]®° +[e(NH3),1°
ammoniated metal  ammoniated
cation electron

The absolute configurations of the following compounds

H><CHZSH "&H

HsC CH20H HsC CH2SH

respectively, are
(A) Rand R (B) Sand S (©O)Rand S (D) Sand R
=1 9iffiel & FRUer e ®

H><CH28H "&H

HsC CH20OH HsC CH2SH
(A)RTIR (B)SudS (C)RWaS (D)STR
(D)
1 4

1 HO H
4H><CHZSH &

H:C””  CH.OH HaC™  "CH.SH
(S) (R)
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47. The diamagnetic species among the following is
1 # wforgear &9 87
(A) O3 (B) 0z (C) Oz (D) oz~
Ans. (D)
Sol. 0%~ = diamagnetic due to absence of unpaired electrons.
48. Among the following taransformation, the hybridization of the central atom remain unchanged in
=1 wuRel # f6d ST BT HR0T T8 el B2
(A) CO2 - HCOOH (B) BFs —BF4~ (C) NHz — NH4* (D) PCls— PCls
Ans. (C)
H @
0 ¢
Sol. /T\H +H —— H/|\H
Sp3 Sp3
49, For an octahedral complex MX4Y2(M = a transition metal, X and Y are monodenate achiral ligands), the

correct statement, among the following, is

(A) MX4Y2 has 2 geometrical isomers one of which is chiral

(B) MX4Y2 has 2 geometrical isomers both of which is achiral

(C) MXaY2 has 4 geometrical isomers all of which is achiral

(D) MXaY2 has 4 geometrical isomers two of which is chiral

IFHADR FHA MXaY2(M = Th HHAY 8Tg X Td Y TP SgR YbIsial Feil ©), & forg 711 § I B a1

g7
(A) MXaY2 & 2 ST AEad 8, foTH U $IsRd 2 |
(B) MX4Y2 & 2 STy SHgad B, s i+l dTsid 2 |
(C) MXaY2 & 4 St |oragq &, Rrad aft srsva = |
(D) MXaY2 & 4 ST |o1a9q &, RaH Q1 $rgRe & |
Ans. (B)
Sol. MX4Y2 have 2 geometrical isomers both are achiral.
X X
X Y X Y
M M
X Y Y X
X X
cis form trans form
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50.

Ans.

Sol.

51.

Ans.

Sol.

52.

Ans.

Sol.

The value of the henry’s law constant of Ar, CO2, CH4, and Oz in water at 25°C are 40.30, 1.67, 0.41 and
34.86 kbar, respectively. The order of their solubility in water at the same temperature and pressure is
TA H 25°C TR Ar, CO2, CH4, T4 O & 211 1w ReRrie & A s 40.30, 1.67, 0.41 and 34.86 kbar? |
I Y Td @ WR o H IAD! fAeIdr &1 w9 T 77
(A) Ar>02>C0O2>CHs  (B) CH4>CO2 >Ar>02 (C) CH4>CO2 > O2 > Ar (D) Ar>CHs>02>CO>
C
I(-|iéjher the value of Kn of gas lower will be its solubility.
So order of solubility = CHs > CO2 > O2 > Ar.

Thermal decomposition of N2Os occurs as per the equation below
2N20s5 —-4NO: + O2

The correct statement is

(A) Oz production rate is four times the NO2 production rate

(B) Oz production rate is the same as the rate of disappearance of NO20s
(C) rate of disappearance of N2Os is one-fourth of NO2 production rate
(D) rate of disappearance of N2Os is twice the Oz production rate

N2Os &1 ST JUEe i THHOT & AR BT &

2N20s5 —4NO:2 + O2

9 iU 9@ @A 1 87

(A) O2 & SaTET &X NOz & ITUGH &Y & AR o 2 |

(B) O &I ITEH &% NO20s® Ao &R & F9M B |

(C) N20s ®I ITed <X NO2 & STUTET &R &) ThH—AATS B |

(D) N2Os @ TG &R Oz & ITUIGH &R &l & TOT B |

(D)
2N205 ——— 4NO2 + O2

1d 1d d
Rate = ———[N,Ocz] = ——[NO,] = —[O
ate 2dt[ 205] 4dt[ 2] dt[ 2]

d d
——[N,Oc] = 2| —[O
dt[ 205] {dt[ 2]}
So rate of disappearance of N2Os is twice the Oz production rate.

For a 1% order chemical reaction

(A) the product formation rate is independent of reachant concentration

(B) the times taken for the completion of half of the reaction (t12) is 69.3% of the rate constant (k)
(C) the dimension of Arrhenius pre-exponential factor is reciprocal of time

(D) the concentration vs time plot for the reactant should be linear with a negative slope

g BIfe & TG AR & T B T 87

(A) ST 999 & T AfAThaT Al § Wad B |

(B) arffshar & amem gof 819 H o W9 (twz) 9 ReRi® (k) 69.3% B |

(C) e gd—=REni od (Arrhenius pre-exponential factor) &1 faHT T9 &1 [EHANIR 2 |
(D) AfraT & fog ATEdi— F9T BT Tel@ RUTHAS <lal (slope) & A1 Y& EFT a12T |

©)

Ea

K= Ae7ﬁ
For 1%t order reactime unit of k = time~! and for A unit is same as unit of K.
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53.

Ans.

Sol.

54.

Ans.

Sol.

55.

Ans.

Sol.
56.

Ans.

Sol.
57.

Ans.

The boiling point of 0.001 M aqueous solution of NaCl, Na2S04, KsPO4 and CHzCOOH should follows the
order

NaCl, Na2S0a, Kz3PO4 Td CHsCOOH @& 0.001 M STl faeia=i & FaoThi & de! $hH A= 319 amfay |

(A) CHsCOOH < NaCl < Na>SOs < KsPOa (B) NaCl < Na»SOa < KsPOs < CH3COOH
(C) CHs < K3PO4 < Naz2SOa4 < NaCl (D) CHs < KsPO4 < NaCl < NazSOa4

(A)

ATb = ikem

So order of bailing point is dependent on (im) so order of BP = CH3COOH < NaCl < Na2SO4 < KzPOa.
An allotrope of carbon which exhibits only two types of C—C bond distance of 143.5 pm and 138.3pm, is

(A) Charcoal (B) graphite (C) diamond (D) fullerene
BT BT Uh qwY RTIH C—C 3Me= O dadl a1 A 143.5 pm d2m 138.3pm & 7 2
(A) TRBTA (B) IwTSE (C) B (D) B
(D)

Fullerene contain both single & double bond with 2 type of bond length
C-C BL =143.5 pm ; C=C BL =138.3 pm.

Nylon-2 nylon-6 is co-polymer of 6-aminohexanoic acid and

(A) glycine (B) Vvaline (C) alanine (D) leucine
ATg -2 TATSA[-6, 6-THIHI 8RAT AIgd 3T+l dAT 7 BT BIUifemR =T 87

(A) TTsRiA (B) afem (C) e+ (D) g
(A)

Glycine (fact based) TR

A solid is hard and brittle. It is an insulator in solid state but conducts electricity in molten state. The solid is
a
(A) molecular solid (B) ionic solid (C) metallic solid (D) covalent solid

TP 31 AR HIR © | oI aw H I8 fAgeRiel &, dift Tfera sraxen # fgd 9 & | I8 W
(A) 3Tf¥ae® 219 & | (B) 3Tf® BN © | (C) afta® 3 2 | (D) wEdISH o 2 |
(B)

lonic solid is an insulator in solid state but conducts electricity in molten state.

The curve that best describes the adsorption of a gas (X g) on 0.1 g of a solid subsrate as a function of
pressure (p) at a fixed temperature
4

p 7

ReR AU W 1.0 g 319 U1 W UH I (X g) & SIERNTY FT a9 (p) & AU T ST I HeA Tl
CER

(A1 (B)2 €3 (D)4

(B)
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58.

Ans.

Sol.

59.

Ans.

Sol.

60.

Ans.

Sol.

The octahedral complex CoSO4Cl.5 NHs exists in two isomeric forms X and Y. Isomer reacts AgNOs to
give a white precipitate, but does not reach with BaClz. Isomer Y give white precipitate with BaClz but does
not react with AQNOs.

Isomers X and Y are

(A) lonization isomers (B) Linkage isomers

(C) Coordination isomers (D) Solvent isomers

ICHADT HEHA CoSO4CL5 NHz Q1 Fo@adt X T Y UeR & iRk # 2| §9ragd AgNOs § iffsan &

AHE I9ETY ST © olfhd BaCl. ¥ ifAfhan &1 oxal © | 991999 Y BaCl. & 612 & (@8 <ol 2| offhd
AgNO: & w121 JffAfhaT TEidedT 8 [[Maadd X gd Y
NEIRIEE RS LIERE] (B) deF1 FHIGq (C) Su\g HHIagd (D) fier® dre= AHgTa

(A)
CoSO4CI.5NHs = ON=+3 & CN = 6

[Co(NH3)5(SO,)]Cl—2MN% ; Agcl |
X White
[Co(NH,)5CI|SO, —22%2 ,Bas0, ¢
Y White

X & Y show ionisation Isomerism.

The correct order of basicity of the following amines

NH: NH2 /@/NHZ /O/NHZ
©/\/ ©/ HsC O2N
I Il 1l

v
W ey Nl & aR&GA &1 FE HH 5°
A I>11>11> 1V @) I>1>1>1Vv S m=>i>1>1v D) IV>1l>11>1
(B)
Aliphatic amines are more basic than aromatic amines. EWG decreases basic strength and EDG increases
basic strength.
tforpfed @M WAfed THM A <"1 &R 81 © | EWG Wi &1 SURed &RIgd $1 "erdl 8 Sidid EDG
e B IURART AR BT TS © |

Electrolysis of a concentrated aqueous solution of NaCl results in

(A) Increases in pH of the solution (B) Decreases in pH of the solution
(C) Oz liberation at the cathode (D) H: liberation at the anode

NaCl & ¥s Sy faee &1 fag@ sveed 71 & forg SwRerl 2

(A) fde@s &1 pH g™ # (B) fder @1 &1 pH "™ |

(C) B W O o (D) VIS W H Jad &= & forg
(A)

Electrolysis of can centrated NacCl.

Cathode = 2H,0 + 2e” ——H,(g)+ 20H (aq)

Anode = 2CI" ——Cl,(g) +2e
Duet to formation of OH™ at cathode pH of solution increases.
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BIOLOGY

61. Ethanol is used to treat methanol toxicity because ethanol
(A) Is a competitive inhibitor of alcohol dehydrogenase
(B) 1 a non- competitive inhibitor of alcohol dehydrogenase
(C) Activates enzymes involved in methanol metabolism.
(D) Inhibits methanol uptake by cells
AT fIvTaadr & SUAR H QAT &1 IYAN fHar Sar & w®iife g
(A) TehieTd ferssIivmS &1 ufaeredt Seas 2 |
(B) Uedielal feergsifiomst &1 ufawaeft Wed® (non- competitive inhibitor) 2 |
(C) AT SutTay ¥ Affaferd Togwa @l afshd & < B |
(D) PIfpratl # B arel AT JAqyfeer o1 9fid R B |

Ans. (A)
62. Give below is a diagram of the stomatal apparatus. Match the labels with the corresponding hames of the
compnents.

Choose the CORRECT combination

(A) 1-Stomatal pore: 2- Guard cell; 3- Epidermal cell ; 4- subsidiary cell
(B) 1-Guard cell: 2- Stomatal pore; 3- Subsidiary cell; 4- Epidermal cell
(C) 1-Subsidiary cell: 2- Guard cell; 3- Stomatal pore; 4- Epidermal cell
(D) 1-Guard cell: 2- Stomatal pore; 3- Epidermal cell ; 4- subsidiary cell
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Ans.

63.

Ans.

64.

Ans.

A= e ¥t Suekr &1 R e war 2| Rifed sl o1 e S99 9a s|ygdl @ M ¥ IR iR 39
YR W FqE FIIGH dTel fddbeq H1 g B |

o sl T— 2 ,.-\—\|""
//J ,// Ve o, 2 ) 4
\/ A A s S
A B R VN
R ' S
RS
’\‘/’ \\_/)\*’/L o ﬁ‘) ' 2
(\/\‘\ _\l ” :f "\_/X/

(A) 130 e 2- Red BRI, 3- argrasn BIRIGT; 4- FEIH BIRIHT

(B) 1- 3&Th HIR®T: 2- ¥t fs; 3- AeIS BIRGT; 4- aRIE@=T BTG
(C) 1- GBS BIRGT: 2- I&7dh HIRHT; 3- Wt foe; 4- arerca=n HIfdrs
(D) 1- eI BIRDL 2- I Be; 3- aRIE@= BIG ; 4- TEID BB

(D)

Which one of the following pairs was excluded from Whittaker's five kingdom classification ?
(A) Viruses and lichens (B) Algae and euglena

(C) Lichens and algae (D) Euglena and viruses

1 4 9 39 ¥ W B fE&H & U SFd TaxT § qIE% &1 17 A1 ?

(A) fawTogeti &R asda (B) a1t 3R FFel]

(C) s 3R Jrare (D) AT 3IR fawTogai

(A)

A plant species when grown in shade tends to produce thinner leaves with more surface area and when
grown under abundant sunlight starts producing thicker leaves with reduced surface area. This
phenomenon is an example of

(A) Character displacement (B) Phenotypic plasticity

(C) Natural selection (D) Genotypic variation

Th Y B YSIA DI Sd BT § SR ST 8 Al 98 3P Yo &a%hd dlell gdell Gicadl Ieq~ BT B
Ugfcl @Al & d1 99 A A B YPIY DI AABAT H AT ST & A 98 HH JO—&FABe dlell ! dfecdl
S B Al & | I8 "ol i 7 | fhad IR 7 ?

(A) iero7 fa=erad (Character displacement)

(B) |@HaIe™l gucgal (Phenotypic plasticity)

(C) utepfre == (Natural selection)

(D) STH—yTd! fa=RoT (Genotypic variation)

(B)
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65.

Ans.

66.

Ans.

67.

Ans.

68.

Ans.

Sacred groves found in several regions in India are an example of

(A) In situ conservation (B) ex situ conservation

(C) Reintroduction (D) Restoration

IRA & &3 &A1 § UfdF Iuad U O B, o fF e | | e Sarevv g ?
(A) TW—™ (In situ) FREToT (B) T8I A (ex situ) HReToT
(C) gu=amE=T (Reintroduction) (D) 4: woIu (Restoration)
(A)

Which one of the following immune processes is most effectively controlled by anti-histamines ?
(A) Cell-mediated autoimmunity

(B) IgE-mediated exaggerated immune response

(C) IgG-mediated humoral immune response

(D) IgM-mediated humoral immune response

=1 3§ 9 o W ufcrelt ufhan, afo—fer™ @ 9w wu & FRIfa e 8 2
(A) BIfHT AR W-IRIE (Cell-mediated autoimmunity)

(B) IgE-SI-a <ifcRfSd (exaggerated) ufcreft uffshar

(C) 1gG- ifd sgARe ufarel wffshar

(D) IgM-Sifvd BgARS ufaRefl ufcifdan

(B)

Which one of the following is explained by the endosymbiotic theory ?
(A) The interaction between bacteria and viruses

(B) The symbiosis between plant and animals

(C) The origin of mitochondria and chloroplast

(D) The evolution of multicellular organism from unicellular ones

o1 7 frae @R o Agsifaar RIga @& gIRT 8l 87

(A) ShaTopeli Ta fawTogeli & @& WRER SI=fha

(B) dieli Ud Sigell & Hed We—silfadn

(C) gFHh0TdT (mitochondria) Ta gR<erae (chloroplast) &1 Sedfed

(D) TH—HIRM®IT Sial | qg—HIRIGHT Sial &1 fgdrd

©)

According to the logistic population growth model. the growth rate is independent of

(A) per copita birth rate (B) per capita death rate

(C) resorce availability (D) environmental fluctuation

JEET & A9R TF (logistic ) gig Aied & UR, ghg &= 1 # 4 fbg R R o=l € 2
(A) fd afdd S <® (B) ufty @fad gy =

(C) HHTgAT B SUAIT (D) IEATERYT & IAR—AGIA

(D)
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69.

Ans.

70.

Ans.

71.

Ans.

72.

Ans.

73.

Ans.

A violent vokanic enption wiped out most of the life foruns in an island over time, different forms of simple
organism colonised this region. Following by the emergence of other organism such as shrubs, woody
plants, invertebrates and mammals. This ecology process

(A) generation (B) replacement (C) succession (D) turnover

SITAE! # 8¢ g favdle & SR {6l g0 R AfR@ie Siias a9 81 w1 | 9wy & e, A= wai |
AR Sail 7 39 &3 § IuMa9 (colony) &1 forg, /e a1q @R Sial o ST, @re<a digi (woody
plants), THRHIGAT 79 THLRAT BT Ig9d g3l | 59 UbRD uRRfTS uspd &1 791 9 4 fod s d o

SIS

(A) ScUes (generation) (B) ufcrRemu= (replacement)

(C) 31gsHHTT (succession) (D) T+3aR

©

Which one of the following microbial product is called "clot buster"”

(A) Cyclosporin A (B) Paracetamol (C) Statins (D) Streptokinase
o1 9 9 frw gea—oifd® Sae &1 "udwt Whicd” (“clot buster”) wEd &

(A) FTEFARART A (B) WRiRemte (C) ¥ (Statins) (D) WEIBIS
(D)

Which one of the following elements is NOT directly involved in transcription?

(A) Promoter (B) Terminator (C) Enhancer (D) OriC

=1 3§ 9§ BT 9@ g (transcription) &1 ufsear § g afwfaa &8 & ?

(A) (S=T1g®) Promoter (B) (F91U®) Terminator

(C) (gfg®rR®) Enhancer (D) OriC

(D)

Which one of the following phyla is a pseudocoelomate

(A) Cuidaria (B) Nematode (C) Mollusa (D) Chordate
=1 9§ 9 =91 99 9 YR (pseudocoelomate) & ?

(A) TTssRan (B) fHerst (C) Hrerem1 (D) Isg@! (chordate)
(B)

Which one of the following glands does NOT secrete saliva >

(A) Submaxillary gland (B) Lacrimal gland (C) Parotid gland (D) Sublingual gland
=1 9 9 D=0 TR AR B AT BRAAT B

(A) FaRfRT (B) <ishTSHe (C) t_ifes (OEEIRNEE

(B)
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74, Which one ofthe following option correctly represents the tissue arragement in roots?
(A) Cortex, pericycle, casparian strip, vascular bundle
(B) Pericycle, cortex, casparian strip, vascular bundle
(C) Cortex, casparian strip, pericycle, vascular bundle
(D) Casparian strip, pericycle, cortex, vascular bundle

71 | BT fAded oSl § Sadl ) @aen & el HH B qT 8

(A) gE (Cortex), TRR¥(pericycle), HRIRIT deci(casparian strip), |ag+1 (vascular) s
(B) URR¥, degqe, SRR yedl, Hasl dsd

(C) acge, HAURAT ue!, uRRM, Hag+l g5

(D) $IRTT Ueel, uRRw, dede, Hag+l 95

Ans. (C)

75. During fermentation of glucose to ethanol, glucose is
(A) first reduced and then oxidised (B) Only oxidised
(C) neither oxidised nor reduced (D) only reduced

TIHTS & QYA H fhvad & SR DI

(A) Ugt AR BT & iR 91 # sfiwflgd (B) daa SifaRiIgd g 2 |

(C) SifRAIARYT iR U=g= ST & 72l 81 8 | (D) ddel rvafdyd &iem |
Ans. (C)

76. Which of the following is/are the product(s) of cyclic photophosphorylation?

(A) Both NADPH and H* (B) NADPH
(C) ATP (D) Both ATP and NADPH
71§ 9 o 91 Aecd I BI-—BRBRIH & UG STRT $I S 8 —
(A) NADPH &R H- < i (B) NADPH
(C) ATP (D) ATP @R NADPH <=

Ans. (C)

77. Which one of the following amino acids is least likely to be in the core of a protein?
71 9 9 59 il o @1 Ui & JIRITR (Core) § IR S &1 |HTE JAaH &7
(A) Phenylalanine (B) Vvaline (C) Isoleucine (D) Arginine
(A) fopeTgergeri (B) deiit (C) STy (D) 3

Ans. (D)
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78.

Ans.

79.

Ans.

80.

Ans.

Which one of the following statements is a general feature of global species diversity?
fr=foRaa & @ @9 |1 Ho4 Adfye yonfodl & fafdgar arm=1 devr & SR 87

(A) It increases from high to low latitudes

(B) It increases from low to high latitudes

(C) It changes over time but not spatially

(D) It changes randomly across space and time

(A) TE eI B W H IRV (@fYF A HH B R W) B A1 dE B |
(B) TE JAeTY B WA H IR (HF A IS B AR M) & |1 gt B |
(C) I8 |¥F & W1 ISl B o 9 & |1eF 8 |

(D) I IHY IR W & A AGRBH ©U I daard ¥ |

(A)

Which one of the following conditions is NOT responsible for the presence of deoxygenated blood in the
arteries of a new born?

o1 3 I A sraven fHw) Favia @1 gl 7 rRifRigd BtR @ U & fory Sverfl ==& 27

(A) Pneunnonia (B) Atrial septal defect
(C) Shunt between pulmonary artery and aorta (D) Phenylketonuris
(A) BIRETRI (B) srfeig ud Ffe
(C) BFEH &3+ SR HElgHH & dI9 e (D) BIFTSADICIGRAT
(D)

Rhizobium forms symbiotic association with roots in legunnes and fixes atmospheric nitrogen. Which one
of the following statement is CORRECT about this process?

e Bl @ ofel & A1l He—olld] 999 991 @ a9 AgHATSH Asgiee d ReNIdRe FRal B |
fFfaled § 9§ o9 91 U9 59 UHA @ favg 3§ ¥l 2°?

(A) Activity of nitrogenase is sensitive to oxygen

(B) Activity of nitrogenase is insensitive to oxygen

(C) Anaerobic conditions allow ATP independent conversion of nitrogen to ammonia

(D) Under aerobic conditions, atmospheric nitrogen can be converted to nitrates by Rhizobium

(A) TSRS @ Afthadn iRiios & ufd dageia 2|

(B) seINTST @ Afthgar ofifeas= & ufay srqagTeiat ® |

(C) 3rHTaRIT 3raRen ATP @t rguRerfa # +ff rsgrom &1 amifraw # uRafda 8= <<t 2
(D) T 3faRT W ST, IRIATSHRI ASGIo Pl Asgcd ¥ URakid R FHdl o |
(A)
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Educating for better tomorrow

PART-II
Two Mark Questions

MATHEMATICS

81. The points C and D on a semicircle with AB as diameter are such that AC =1, CD = 2, and DB = 3. Then
the length of AB lies in the interval

T JAefge ol A AB e, R fdg CTd D3H ISR & b AC=1,CD=217d DB=3%| AB & aw1s
1 3 9 59 R | B 2

(A) [4,4.1) (B) [4.1,4.2) (C) [4.2,4.3) (D) [4.3,0)
Ans. (B)
Sol. BC=+x?-1,AD=vx?>-9
C D
A B
X

by Ptolemy's theorem

AB.CD + AC.BD = AD.BC =2x+3= Vx?-9 Vx?-1
=42+ 12X+ 9=x*—10x*+9 = x*—14x°—-12x=0=x3-14x-12=0

Letf(x)=x3—14x—-12 =f'(x)=3x2-14 = f (x) has only one

positive root e {O, %J

f(4.1) < 0and f(4.2) >0 =x e (4.1, 4.2)

82. Let ABC be a triangle and let D be the midpoint of BC. Suppose cot(ZCAD) : cot(«BAD) = 2 : 1. If G is the
centroid of triangle ABC, then the measure of Z/BGA is
A o & ABC U 1ol 8 @2 BC &1 #e9 f95 D 8| A9 o cot(£CAD) : cot(/BAD) =2 : 18| afa FFyw
ABC &1 &<sd G & A1 /BGA &1 919 1 81T ?
(A) 90° (B) 105° (C) 120° (D) 135°

Ans. (A)
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Sol.

= cota = 2cotf

AG? + AE2 ~GE? _ ) AB? + AG? -BG?
2(AG)(AE)sina 2(AB)(AG)sinB
2b? +2c? - a? +£_ 2a® +2c% -p? f2 2b® +2c®-a® 2a®+2c®-b?
9 4 36 9 9

gar(AAD C) %ar(AAB D)

= 4(2b? + 2¢? — a?) + 9b? — 2a2 — 2¢? + b2 = 36¢? + 4(3b? — 3a?)
= a’+ b%=5c?
AG? +BG? —c?

2(AG)(BG)

coso =

2 2 .2 2 2 12 2 12 _En2
AG2 + BG2 — 2 = 2b +29c a® 2a +29c b o= a +b9 5¢c — 0= 0=90°

83. Let f(x) = x® —2x5 + x3 + x> —x — 1 and g(x) = x* — x3 — x2 — 1 be two polynomials. Let a,b,c and d be the
roots of g(x) = 0. Then the value of f(a) + f(b) + f(c) + f(d) is
A A fX)=xe—2x° +x3+x2—x—1Td g(x) =x*—x3—x?— 1T 9gU< & | AF oo f& g(x) =0 o
a,b,c T d 2, dd f(a) + f(b) + f(c) + f(d) F1 a9 T & ?
(A) -5 (B) 0 ) 4 (D) 5

Ans. (B)

Sol.  fX)=xF—-2x3+x3+x2—-x—-1=(X?>=-X)(x*=x3=x?>—1)+ (2x2 - 2x-1)
—fa)=2a2-2a-1 = f(a)+f(b)+f(c) +f(d)=2(@2+b2+c2+d?)—2@+b+c+d)—4
=2[1-2(-1)]-2(1)-4=0
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84. Leta=i+j+k b=2i+2j+kand ¢=5i+j—kbe the three vectors. The area of the region formed by the

set of points whose position vectors T satisfy the equations r.a=5and | —b|+|F —¢|=4 is closest to the
integer

A NG 6 a=i+j+k b=2i+2j+kd c=5i+j—k I IRw 2| 98 &= W S faga & Igeg &
31 ¥ R Rafy afeer 7 afiaxer fa=5 Td |[F—b|+|F—C|=4 B AYE Hxal 8, B &Ihd 1 § |
foa qoifes & afvae & 2

(A) 4 B) 9 (C) 14 (D) 19
Ans. (A)

S0l.84.|F —b|+|T —¢|=4is an ellipsoid with foci b,c .
When it is cut by plane F.a=5i.e. x +y + z = 5 then we get ellipse with 2a = 4 and 2ae = |b—¢| = Jia .
Area of ellipse = mab = 2nva“ —a‘e” = 2n 4—7 = w2

85. The number of solutions to sin(nsin?(0)) + sin(rcos?(0)) = 2cos (g cos(e)) satisfying 0 <06 < 2mis

JAHBRT sin(nsin?(0)) + sin(rcos?(0)) = 2cos (gcos(e)j @ Al D Bl T Sl 0 <0< 21 B FIT P ©

o= 2

(A) 1 (B) 2 © 4 D)7
Ans. (D)
Sol.

sin(r — mcos?0) + sin(r cos?0) = ZCOs(nchej

= 2sin(r cos?0) = 2cos (%osej

T > TCcoSO
= COS E—ncos 0| =cos
T P T COS 0
= E—ncose—Znni
cos o

1
:E— cos’0 =2n+

= 1-2c0s%0 =4n +cos 0
= 2c0s?0 +cosO =4k + 1
= 2c0s%0 + cosf =1, 2cos?0 —cos 6 =1

= cosf =-1, % 1, —% = 7 solutions

Resonance Eduventures Ltd.
Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : +91-744-3012222, 6635555 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehnn<.cum,"ResnnanceEdu utwwttercum/ResonanceEdu www.your,uhe.com/resovvar.ch Bhlng resonance.ac.in

This solution was download from Resonance Solution portal PAGE # 37



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | KVPY-2019 | DATE:03-11-2019 | STREAM - SB/SX

86.

Ans.

Sol.

87.

Ans.

1

Let J= I dx . Consider the following assertions :
1+x®
L3>
4
I J<™
8
Then
(A) only T is true (B) only Il is true
(C) both T and IT are true (D) neither I nor 11 is true
1
ﬂﬁaﬁﬁwJ—Il dx. =1 fFreerarere woAl R faR i
+x8
L3> =
4
L J< =
8
SEl
(A) dael 19 B | (B) ®ad 11 9 B |
(C) T 1Td 11 9T & | (D) T @ 13R 1 & 19 2|
(A)
X X ‘ xdx
x8<x*asx e (0, 1) = 7> 4:>J>I ;
1+x 1+x 01+x
112xdx tan
= J>—j =—I —E = J>E
201+x 1+t 8
X 1x 1
Alsox®<1l =1+x8<2=> 5> = :>J>j—dx=—
1+x 2 02 4

Let f : (-1, 1) > R be a differentiable function satisfying (f '(x))* = 16(f(x))? for all x (-1, 1), f(0) = 0. The
number of such functions is

(A) 2 (B)3 © 4 (D) more than 4

AM ST f: (-1, 1) > R & @G- %o 8 ol fb F9 x e (-1, 1) & fore (F/(x))* = 16(f(x))2 f(0) = 0 1
AT FRAT & | VA Bl ol o FE&n a1 Rl 2

(A) 2 (B)3 (C) 4 (D) 49 f¥®

(D)

Resonance Eduventures Ltd.

Corp. & Reg. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : +91-744-3012222, 6635555 | FAX No. : +91-022-39167222

To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 08003 444 888 facehnn<.cum,"ResnnanceEdu utwwttercum/ResonanceEdu www.your,uhe.com/resovvar.ch Bhlng resonance.ac.in

This solution was download from Resonance Solution portal PAGE # 38



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | KVPY-2019 | DATE:03-11-2019 | STREAM - SB/SX

Sol. (f'(x))? = + 4f(x)
Let f(x) is non negative in its domain

= ({'()? = 4f(xX)= F(x) =+ 2 [f(x) = j % dx = J'J_r 2dx (f(x) # 0)

= 2Jf(x) =£2x (f(0) =0)

= Jf(X) =£x=f(x) = x?

so f(x) can be 0 or x2

proceeding in same way, we can also
have f(x) = — x?

x? , x<0 —x2, x<0

or f(x) = etc
2 x>0

- X%, x? , x>0

Also f(x) = {

X
88. For x € R, let f(x) = |sinx| and g(x) = If(x) dt. Let p(x) = g(x) — gx . Then
I
0

(A) p(x + ) = p(x) for all x (B) p(x + m) = p(x) for at least one but finitely many x
(C) p(x + ) = p(x) for infinitely many x (D) pis a one-one function

x e R® fog, a9 & f(x) = |sinx| T g(x):jf(x)dt%ﬂm@iﬁsp(x):g(x)—%x,aa
0

(A) T x & T p(x + m) = p(x)
(B) x & &9 ¥ &9 UH Uxg URMA dgdd a1l & fIg p(x + m) = p(x)
(C) x & 3= Al & foIg p(x + 1) = p(X)
(D) p Y& Udb® (one-one) o 2 |
Ans. (A)
Sol.
PO = g0 = = =fx) —= = [sin x| - =
T T T
= p(x) is hot one-one
POX-+7) = glX-+ 1) — = (x +7)

X+T

Ilsintldt—z—x—z
0 T

[isintpt-2 =g - 2 = pe)
0 T Y
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2
3 3 2
89. Let A be the set of vectors a=(ay,a,,a;) satisfying {Z%J = ZZ—'I . Then
i=1 i=1

(A) Aisempty (B) A contains exactly one element
(C) A has 6 elements (D) A has infinitely many elements

M o 6 AV A a=(ay,a,,a;) 3 T 8 1 19 B AP PR ©

3a)-3s

i=1

GEl
(A) ATd Rad B | (B) A¥ 5 T I(aUqd B |
(C) A¥ 63193d B | (D) A¥ 3= 3aud ® |
Ans. (B)
Sol.
2
a3 ) _ & L, A, A
2 4 8 2 4 8
16a12 + 12a2? + 7a3® — 16a1a2 — 4aza3— 8aiaz= 0
= (2\/§a1 -2v2a, )2 + (2\/§a1 ~2v2a, )2 + (2az —as)’ +4a? =0
= as=az=az=0
90. Letf: [0, 1] — [0, 1] be a continuous function such that
1
X2 + (f(x))> < 1 for all x e [0, 1] and j f(x)dx:%
0
2
V2
Then I f(x)2 dx equals
1 1-X
2
A9 & f:[0, 1] - [0, 1] T& Aaq %o 39 UHR & &
1
X2+ (f(x))2 <19 x € [0, 1] & farg T jf(x)dx:%
0
2
LT
GE| j ~dx 1 & SRR 7
1 1-x
2
i v \/5—1 T
A) — B) — C D) —
()12 ()15 ©) 5 " ()10
Ans. (A)
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Sol.

91.

Ans.

Sol.

x2+y?2<landx,y €0, 1]
1

If(x)dx =L S area=Z
: 4 4

I T i L ME o on om
=>y=+1Vl1-x° = j—zd = I = :‘sm X‘l/ :Z_E:E
1/2 1-x 72 V1=X
PHYSICS

A metal rod of cross-sectional area 10~ m? is hanging in a chamber kept at 20°C with a weight attached to
its free end. The coefficient of thermal expansion of the rod is 2.5 x 10=® K-* and its Young's modulus is 4 x
10% N/m?. When the temperature of the chamber is lowered to T then a weight of 5000 N needs to be
attached to the rod so that its length is unchanged. Then T is

UL HIC P &FHel 10 m2 dTell &g B UH B Bl H& § 20°C TUAN W dch B 2| B8 & Jad

IR W TP 4R edl gl 2| B & duy IR &1 ReRi® 2.5 x 1076 K18 qm I #A1id 4 x 10%2 N/m?

21 59 P81 B drgHTd Bl T b HH fhal Siidl 8, d9 s & RR W 5000 N &7 R ASHT Sidl & difd oS
P TS IURAfia | 99 T &1 99 /4 2 |

(A) 15°C (B) 12°C (C©)5°C (D) 0°C
(A)
Al = oAl = i

l yA
AO = L =5°C

yAo

AO=20-T=5
T =15°C
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92.

Ans.

Sol.

93.

Ans.

Sol.

A short solenoid (length ¢ and radius r, with n turns per unit length) lies well inside and on the axis of a very
long, coaxial solenoid (length L, radius R and N turns per unit length, with R > r). Current | flows in the
short solenoid. Choose the correct statement:

(A) There is uniform magnetic field ponl in the long solenoid.

(B) Mutual inductance of the solenoids is mpor?nN/.

(C) Flux through outer solenoid due to current | in the inner solenoid is proportional to the ratio R/r

(D) Mutual inductance of the solenoids is mporRNN/L/(rR)Y2

e BT gRATfereT (et awrs ¢ den a1 r 8 3R ufd a=E n o §), o & aweel aga o=
gReTferdt (K@ ufy oS § N B 2 3R orers L Ud f3sa1 R, S8l R > r 8) & 3iaX 39® 316l TR I S
2| B! URII®T 3 gRT | JaTfed B & | §e1 929 &1 gA1a Pifory |

(A) T aRAIferdT § T FHM FRHI &3 ponl

(B) uRAIfeIm18l &1 =T URBd mpornNY.

(C) 3dR® uRferdT # yaTfed 9RT | & gRT a6 URAIfed # 3ff¥arg, igurd R/r & FHIGUR) 2 |

(D) uRATfr®el &1 e IR mporRNN/L/(rR)Y2

(B)
fs = M|L

(n¢).BL.r? = Mi.

n/[uoNiy Jer? = Mi

M = mtp NN/

Consider the wall of a dam to be straight with height H and length L. It holds a lake of water of height
h(h < H) on one side. Let the density of water be pw. Denote the torque about the axis along the bottom

length of the wall by t1. Denote also as similar torque due to the water up to height h/2 and wall length L/2
by 12. Then 11/t2 (ignore atmospheric pressure) is

A9 IR U6 9 @) A IR & Sa18 HR L& | I8 Th h(h < H) S &) 3 & Il &1 U6 RR
R B PR G 8 | A B S B O pw s TUT IR B MUR B T8 B & $ GRT: Ml 118 | A4
ISR & h/2 Sams T L/2 918 & Ul & §RIT SRIMUG U A0y M0 128 | aAvSAd Id ®I 70y
A §Y 11/12 BT A 1 2

(A) 2 (B) 4 ()8 (D) 16
(D)
" 2 i
T, = .c[pg(h —x)[LdX].x = pg L|:h7 - ?L
3
= ng%

h/2
T —hj.z gh_x dex— gE ﬁ_ﬁ
SN S VIR Fiatl ] VI

:pghhgi 1 :ngh3><8:ngh3
2 2x16x24 16x6

0

16 24
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94.

Ans.

Sol.

Two containers C1 and C2 of volumes V and 4V respectively hold the same ideal gas and are connected
by a thin horizontal tube of negligible volume with a valve which is initially closed. The initial pressures of
the gas in C1 and C2 are P and 5P, respectively. Heat baths are employed to maintain the temperatures in
the containers at 300 K and 400 K respectively. The valve is now opened. Select the correct statement :
(A) The gas will flow from the hot container to the cold one and the process is reversible.

(B) The gas will flow from one container to the other till the number of moles in two containers are equal
(C) A long time after the valve is opened, the pressure in both the containers will be 3P

(D) A long time after the valve is opened, number of moles of gas in the hot container will be thrice that of
the cold one.

Sl HcAR C1dern C2 foiaT Jaa HwRl: V del 4V 2 H U FH1 3feel 19 W) & | HeaRl $I ared Jaa (S
& g% W 98 8) U uden Afas Afel [T smadd Tvd & 4 T e A Siisl ™1 g | Clden C2 4
RS I HHAL: P TAT 5P & | HeaRi $T I 300 K T21 400 K 918 R& & foy ST 1d &g 1Y
| aTed Pl 3@ Wiell SIdl & | el HAF Bl FAd DI |

(A) I TRT SR W S8 HSR B dB ST Jof I8 Ufshar Schavfia 2rft

(B) 9 TP SR ¥ §AY PR H 9 SIYHl 54 T QFI HeR § Al o F&T FAM o 81 MY |

(C) ared We™ & o' FHT & 91§ QA1 deRi § ard 3P BT |

(D) Tcd Wi & o 99 & 918 TRA SR § Aldl &l G 8 deR & Aldl &I Gl 9 A I 8l

(D)
PV =niR 300 and (4V) (5P) =n2R400 ... @)
= gas will move from high pressure to law pressure means Cz to Cz

after long time final pressurePo
PoV = n'; R300 and Po(4V) = n', R(400) ... (2)

now ni + N2 = n';+n',

PV 5PV _ RV 4RV

= + =
R300 R100 R300 RA400
:E+5P=P—°+PO = POZE:4P
3 3 4
4P,V
Now Mz — R400 _3
n, PyV
R300
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95.

Ans.

Sol.

96.

Ans.

Four electrons, each of mass me are in a one dimensional box of size L. Assume that the electrons are-
interacting, obey the Pauli exclusion principle and are described by standing de Broglie waves confined
within the box. Define o = h?/8meL? and Uo to be the ground state energy. Then -

(A) The energy of the highest occupied state is 16a

(B) Uo = 30a.

(C) the total energy of the first excited state is Uo + 9a

(D) The total energy of the second excited state is Uo + 8a

IR sAded, NaH A AP BT STAT Me 8, L 9 @ UH [9HT 91 d 9 21 99 ooy fb goae™
IRNTIfHATEI (non-interacting) &UT 8, T Ufell (Pauli) @ 3rdaciy Rigr &1 uTa &)d 8 | dfad # goldg i
B IREE AWTH —aTell TRl & ©U F A I Fhal 2 | A1 ool {6 o = h2/8mel? T Uo =AaH
Sult (ground state energy) & | 9

(A) Fdfza A= (highest occupied state) @1 3ol 1602 |

(B) Uo = 30a.

(C) werd SISt era=en & §el Holt Uo + 9

(D) fa<fa Sfast sraven @t gt it Uo + 8o

(D)

For standing wave n% =L

sonnan
A 2L

PZ B n2h2 4

2m, - W

For ground state E = o = Uo

For first excited state E = 22 o = 4uo

= Uo + 3a

For second excited sate E = 32 a. = 9a
= Uo + 8a

So Energy F =

A rope of length L and uniform linear density is hanging from the ceiling. A transverse wave pule,
generated close to the free end of the rope, travels upwards through the rope. Select the correct option
(A) The speed of the pulse decreases as it moves up

(B) The time taken by the pulse to travel the length of the rope is proportional to 4L
(C) The tension will be constant along the length of the rope.
(D) The speed of the pulse will be constant along the length of the rope

L SIS dAT U FHM W O9@ & IR Bd A ACH I8! © | TR DGR RN TR I T AU A
g (transverse wave pule) IR & ST RN & AR 7T FRAT 2| F&l HAF BT FAG DIOIQ |

(A) TH—I WS FUR AT & 9D aTdl HH Il ol 2 |

(B) e B il Bl IS TP T § o WHI VL B FEGU R |

(C) I @1 F=gul =T W 9 a8

(D) W& ®I =T AT B FHgui =TS | I B8Rl

(B)
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Sol.

97.

Ans.

Sol.

Vz\ﬁ: w9 fo
n m

here x = distance from lower end

NowvZ=gx = v2 = 0% + 2ax

= u = 0and a = g/2 (constant)

S0 t= 2 = Total time t oc VL
a

A circuit constants of a coil with inductance L and an uncharged capacitor of capacitance C. the coil is in a
constant uniform magnetic field such that the flux through the coil is ®. At time t = 0, the magnetic field is

abruptly switched off. Let wo = L and ignore the resistance of the circuit. Then,

JLc

(A) Current in the circuit is I(t) = (®/L) cos wot
(B) magnitude of the charge on the capacitor is |Q(t)] = 2Cwo|Sin wot|
(C) initial current in the circuit is infinite

(D) initial charge on the capacitor is Cwod.
e gRYY H TP WG L B TS Husel a2l C FIRAT BT THMER GaiiRT 8 | Hosell Th TAM DY
&7 H 39 UHR & T B 6 sHe uRa: AfwE (Feledw) @2 | t=0, 999 W JEO &3 HI aNd 98 IR

ﬁmw%lﬂmaﬁﬁﬁﬁm:% e gRuY & UfoRIg &1 g A=Y | o9

(A) IRUY F gRT I(t) = (®/L) cos wot BN |

(B) |emR=l & 3maer &1 gR™T |Q(t)] = 2Cwo|sin wot| BT |
(C) uRuer # RMAP 9RT BT AN A= &I |

(D) uRuer # 3RS A Ceod B |

(A)
A 9 i) from KVL
c dt
antiquely Lio—0=¢
s ®
0 —

L
from (1) s @

c dt’

= g = (o Sin (o t)
= | =(go ® cos (wo t) =io cOS (wo t)

i= % cos (o t)
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98. Consider the configuration of a stationary water tank of cross section area Ao, and a small bucket as
shown in figure.

opening
Water jet

X

What should be the speed, v, of the bucket so that the water leaking out of a hole of cross-sectional area A
(as shown) from the water tank does not fall outside the bucket? Take h = 5m, H = 5m, g = 10 m/s?,
A =5cm?and Ao = 500 cm?

(A) 1 m/s (B) 0.5 m/s (C)0.1mls (D) 0.05 m/s

U B TP GG I, D] IR BIC P &Fhd Ao, 91 TP BIT! dice] & 4™ R faarR HIfvTg |

opening
Water jet

X

Il B g8 I v /1 e e forg <@l @ Ue fow, el gy die &1 aa%d A B (RETgeR), 9
fIRaT gan Ui dTee! & qre” A1 AR 2 h = 5m, H = 5m, g = 10 m/s?, A = 5 cm? @21 Ao = 500 cm? SIfSr |

(A) 1 m/s (B) 0.5 m/s (C) 0.1 m/s (D) 0.05 m/s
Ans. (C)
Sol. R= Ve ’Z_H = JZgh A =2vJhH
g g
\ drR dvh
so velocity V=— — = -24H——
b4 dt W dt
1 dh H dh
V==2yH=+h —=—|—— ....... 1
\/_2\/_ dt h dt M

Now AV.e = Rate of flow of volume

—dh
A2gh _A{F} (2

from (1) and (2)

H A 1 1
V= |- J2gh = —\2x10x5 = — m/s
hA, V" ~ 100 10
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99. The circuit below is used to heat water kept in a bucket.
=1 aRuy @ U@ 9! H W U B TRA BRA H YA fHAT S 2

R

Assume heat loss only by Newton's law of cooling, the variation in the temperature of the water in the
bucket as a function of time is depicted by :

SH BT &I Bad e S WA 99 B ATAR A Y dlec! H Yl BT 9 HT G99 & |1 gRac
1 4§ Q@ P IR g1 <wiAn W B |

A

T T
o) t o t
(A) (B)
T T
o t o t
(©) (D)
Ans. (C)
Sol. Rate of heat gained by water

ms [Z—H =R, —4ceAT; [T-T,]
dT R, 4ceAT;
dt ms ms

c(jj—-[ =C, —C,T (here C1 and C: are positive constant)

T
J- dT :J‘dt
TICl—CZT

1, C-CT_,
_Cz Cl_CZTi

Ci—-CoT=(C1—CoTi) e
C2T=C1—(C1-C2Tj) e*

(T_To)
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Educating for better tomorrow

Ti

v
—

100. A bubble of radius R in water of density p is expanding uniformly at speed v. Given that water is
incompressible, the kinetic energy of water being pushed is :

p U@ & Ul H R 3501 &1 Udh algell 99 v ¥ THAAM U W UHAIRA 81 I8 8 | U $1 FUIsd d1d §Y
gogal gR1 favenfid (pushed) o=t @1 TIfost oIt @1 8RM 2
(A) Zero I (B) 2rnpR3v? (C) 2npR3v?/3 (D) 4npR3v?/3

Ans. (B)

Sol.

P .o
- ~
N,

Awvi = Axv2

(4nR?)v = (4mx?)vx
2

Vx= —(/.V

X2

so small kinetic energy at x for width dx = dk = % dm (v,2)

dk = % [p(4nx2dx) v, 2]

1 [ R? ?
= —pdnx°| —v | dx
2 x2

Total kinetic energy
k= 2pTER4V2|:—1:| = 2pnR3v?
X

k= Idk = 2an4V2Td—§
R

RX
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CHEMISTRY
101.  The product of which of the following reactions forms a reddish brown precipitate when subjected to
Fehling’s test ?
/=1 3 B afafor & 991 SR Biel WIEv §RT ATA—RT 1G98 I §

|
(A) © __coHel (B) /\"/C + (CH3CH2)Cd —»
anh. AICl;, CuCl o)

COzH
(C) @/ 1.PClg (D) O/ 1.05
2.H,, Pd-BaSO 4, 2.Zn/H,0O

Ans. (D)
Sol. Only Aliphatic aldehydes forms a reddish brown precipitate when subjected to Fehling's test.
¥ao1 gformfed ufeserss & wafelt o™ & A1 ATd—¥RT 31a8d < § |

O

C
~N
CO, HCI H
JOE-101
anh AICl5, CuCl

®) -~ l  (ChaCHCd — S
o 0
CO2H
© ©/ _LPCl \
2 hy,Pd_Baso, H,, Pd-Baso,
oY A,
2 Z0iH,0 Zn/H,0
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102.  The major products X, Y and Z in the following sequence of transformations

T Ry Y FURIRYT A H I SE X, Y E Z R

)‘\)‘\

—> X conc. HNO3 v ag. NaOH
conc. H,SO,4 15°C

Z are
NH2 NH:2

(A) X = Y=
o) o)

H H
N
S e e
o 02N
O O2N 2
NH:2 NH:2 NH:2
€)X Y O2N z O2N : I
O
NO2
@/NHZ
Z=

NO:2

®) @)

’ NO:2 H
(D)X= N v = N
oY Oy
(8)

O O

Ans.

NH
—>
\"/ Conc. HNO,
Conc H,S0O, 15°C

(Nitration)

NH2
ag. NaOH )©/
(Hydrolysis) OZN
Z
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103.  In the following reaction, P gives two products Q and R, each in 40% vyield.

N ‘ OMe _ 105

—>35 Q + R
P 2.Zn,H,0
(MW = 210) 40 % 40 %
If the reaction is carried out with 420 mg of P, the reaction yields 108.8 mg of Q. The amount of R

produced in the reaction is closest to

o1 rfafshar & P <1 Seure Q 91 R T B, U®H 40% oIfy | <l &

N g OMe _1.0s

Q + R
P 2. zn, Hzo
(MW = 210) 40 % 40 %
Ifg 420 mg of P & 1fAfohar =™ W 108.8 mg Q fierar 8, af ifafhar § e9 R &1 Mdeaw a9 w1 87
(A) 97.6 mg (B) 108.8 mg (C) 84.8 mg (D) 121.6 mg
Ans. (C)
O
¢ T
‘ 1.04 \H C\
Sol. O N oML 8 ; ©/ .
2. zn, Hzo
OMe
Q R
Given
Moles = 420x107°
210

0.4x420x1073

Let Moles of R produced =
210

-3
Wt. of R produced = % x 106 g = 84.8 mg

-3
Mole of Q produced = 04x420x10 7

210
-3
Wi. of Q produced = % x 136 g = 108.8 mg
(0]
. T
~N C
¢ o
OMe
Q R
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104.  Solubility products of Cul and Ag.CrO4 have almost the same value (-4 x 107*?). The ratio of solubilities of
the two salts (Cul:Ag2CrQa) is closest to

Cul @1 Ag2CrO4 & faorrdT qoMwHe &1 A1F e FAM (~4 x 10712) 7 | M1 <aeli @ faergar &1 srgura
(Cul:Ag2CrO.) forass fAdeaw & ?

(A) 0.01 (B) 0.02 (C) 0.03 (D) 0.10
Ans. (B)
Sol.  For Cul = Cul——Cu"+1I~
S 5
Ksp(Cul) = S2 =4 x 1072 =S1=2x10°

For Ag2CrOs = Ag2CrOs——»2Ag* + CrO3-
2S, S,

Ksp(Ag2CrOs) = 4S5 =4 x 10%? = S; = 10™*

S, 2x10°

Iy - U

So

105.  Given that the molar combustion enthalpy of benzene, cyclohexane, and hydrogen are x, y and z,
respectively, the miolar enthalpy of hydrogenation of benzene to cyclohexane is
IfT 5N, AZFARTIT U9 BIgSIoT @ HIeR g8+ T HHY: X, y 91 z, 8, 99 o9 &1 Asdadiedd |

ETSSISTHIBRY] P AR Tl a1 g1y ?

(A)x -tz (B)x —y+3z Cy-x+z (D)y—x+3z
Ans. (B)
Sol. ©+3H2 —>©

Benzenl Cyclohexane

AH Hydrageneration

106.  Among the following, the pair of paramagnetic complexes is

(A) K3[Fe(CN)s] and Ks[CoFs] (B) Kz[Fe(CN)s] and [Co(NHz3)s]Clz

(C) Ka[Fe(CN)e] and Ks[CoFg] (D) K4[Fe(CN)e] and [Co(NH3)e]Cls

1 3 GRAl BT SYIDIT T T 2 ?

(A) Ks[Fe(CN)s] e K3[CoFe] (B) Ks[Fe(CN)e] <=1 [Co(NHz3)s]Cls

(C) Ka[Fe(CN)e] T2 Ks[CoFs] (D) Ka[Fe(CN)s] T [Co(NHz)e]Cl3
Ans. (A)

Sol. Ks[Fe(CN)s] = Fes*3=ds=tz4>?1, eg®®
K3[CoFs] = Co*3=3d°pt,y>11, eg'!
Both are paramagnetic
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107.

Ans.

Sol.

108.

Ans.

Sol.

The major products X and Y in the following sequence of transformations

1. oleum X 1. NaOH s Y are
2. molten NaOH, A 2.CO,

3. H,0" 3.H,0"

9 Ry Tg wurRer rgEE d

1. oleum X 1. NaOH S Y
2. molten NaOH, A 2.CO,

3.H,0" 3.H;0"
I e X Ud Y '

HO SOsH HO-C SOsH

CO2H
" Oy
SOzH CO:zH
L
CO2H
e
(D)

SO:H OH
1. Oleum Molten NaOH, A
H3o+
X
OH

l NaOH
©/ 2. co2

5 e COOH

3.0 g of oxalic acid [(CO2H)2.2H20] is dissolved in a solvent to prepare a 250 mL solution. The density of
the solution is 1.9 g/mL. The molality and normality of the solution. Respectively, are closest to

(A) 0.10 and 0.38 (B) 0.10 and 0.19 (C) 0.05 and 0.19 (D) 0.05 and 0.09

Afaiferd 3 [(CO2H)2.2H20] & 0.3 g &1 U fdead § 'iefdx 250 mL faer= s9mar T | faer= &1
¥cd 1.9 g/mL B | faeas & dean Areiaal Ud Hedr HHe: 8

(A) 0.10 211 0.38 (B) 0.10 211 0.19 (C) 0.05 @211 0.19 (D) 0.05 @211 0.09

(©)

Mass of solution = d" x v" = 1.9 x 250 = 475 gram

Mass of solvent = (475 — 3) = 472 gram

Molality = 1999 _ 4 o5
126 x 472

Normality = —3 <1000 =0.19
63 x 250
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109.

Ans.

Sol.

110.

Ans.

Sol.

111.

Ans.

In a titration experiment, 10 mL of an FeClz solution consumed 25 mL of a standard K2Cr207 solution to
reach the equivalent point. The standard K2Cr20O~ solution is prepared by dissolving 1.225 g of K2Cr207 in
250 mL water. The concentration of the FeCl: solution is closest to

[Given : molecular weight of K2Cr207= 294 g mol™]

T AT HAIT H FeCl fder@s &1 10 mL o g M & oIy A KoCr207 faem &1 25 mL SudrT

YAl g1 250 mL Ol | 1.225 I8 KoCr207 BT d1d K2Cr07 faeras 9-rm a1 8 | FeCle faeaa &1
forpedq digar 21
[f&m g3 2 : KoCr.07 &1 31fPgd ¥R & : 294 g mol™]

(A) 0.25 N (B) 0.50 N (C) 0.10 N (D) 0.04 N
(A)
Molarity of KzCro04 = 1:222x1000 _ 4 5167
294 x 250
+6 +3
Fe?*+Cr,05- — »Fedrcr3t
VF=l  vF=6

Mili Eq. Fe?* = mili eq. of Cr2072
[Mx10]1 =10.016 x 25]6
M =0.25
For FeClz concentration = 0.25 N

Atoms of an element Z form hexagonal closed pack (hcp) lattice and atoms of element X occupy all the
tetrahedral voids. The formula of the compound is

e AfS § dd Z & TRAN] YCHoi Aga siiad (hexagonal closed pack (hep) lattice) 91 & @ ded@ X
$ A G Tgshaad RfF! o 5 | Afe &1 93 |1 8 ?

(A) Xz (B) XZ2 (C) X2Z (D) XaZs

(©)

Z = 6[in hcp packing]

X = 12[in tetra hedral void]

So formula X2Z

BIOLOGY

In a population Naa and Naa are the number of homoxygous individuls of allele ‘A" and 'a’, respectively, and
Naa is the number of heteroxygous individuals. Which one of the following options is the allele frequency of
‘A" and 'a’ in a population with Naa = 90, Naa = 40 and Naa = 70?

(A)A=055anda=4.5 (B) A=0.40 and a = 060

(C)A=0.35and a=0.65 (D)A=0.25anda=0.75

fodl omardl H, Naa 3R Naa HA: 3fClid A 3R 'a’ & F9g™ol (heteroxygous) Safd Naa = 90,

Naa = 40 3R Naa =70 % @1 /91 # 9§ $I94T1 f[ddhey 59 aaTel H 'A' 3R 'a’ 31 3felidl AgRy & oy war 57

(A) A=0.553R a=4.5 (B) A =0.40 3R a =060
(C) A=0.353R a=0.65 (D) A=0.253R a=0.75
(A)
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112.

Ans.

113.

Ans.

114.

Ans.

A newly discovered organism possesses a gentic material with a new base composition consisting of the
sugar and phosphate backbone as found in existing natural DNA. The five novel bases in this gentic
material-namely, P, Q, R, S, T — are heterocyclic structures with 1, 1, 2, 2 and 3 rings, respectively.
Assuming the new DNA forms a double helix of uniform width, which one of the following would be the
most appropriate base pairing?

(A) Pwith Q: Rwith T: Swith T (B) Pwith T: Rwith S: Q with T

(C) P with S: Q with R: Swith T (D) P with Q: Rwith S: Swith T

UH A9 I offld & S ugef #§ Ud a1 &R (base) UMl AT MR SHAD! DB U4 BIFBT & UG
(backbone) E¥=T fder ™ Udbfa®m DNA & Il &1 & | 39 3Mgaifie yeef # dofg -y &Ri P, Q, R, S, T &1
fayram dxae # HHW: 1, 1, 2, 2 3R 3 9 (rings) ® | Ife AT foran oY f& =31 DNA U@ |94 drers
arell fgmsell a1 8 @1 71 3§ 9 B [Aded 99 1 & UEags b1 999 Sfed a¥ie 87

APD AT QRIS AAT:SS AT B)PH WA T:RS A S: Q& A1 T
CPH TS QB AAR S AT D)P® AU Q:RD ARA S: S A T
(B)

Amino acid analysis of two globular protein samples yielded indentical composition per mole. Which one of
following characteristics is necessarily indentical for the two proteins?

(A) Disulphide bonds (B) Primary structure

(C) Molecular mass (D) Three-dimensional structure

3 MedR (globular) WEH & AT &1 Al 7 fATei¥ul &1 W W@ gs Ul Al d9@e &fi=
(indentical) & | /1 # & &= v& fAaRredr 59 <M1 W= & forg aiffard wu & «ifa= 27

(A) SISHTHIZS T (B) wirfies v
(C) 3nfoasd S+ (D) Bfasi ==
(©)

Which of the following conversions in glycolysis is an example of substance level photophoryation?

(A) Glyceraldehyde-3-phosphate to 1.3-bisphosphoglycerate

(B) 1.3-bisphosphoglycerate to 3-phosphoglycerate

(C) Fructose-6-phosphate to fructose-1.6-bisphosphate

(D) Glucose-6-phosphate to fructose-6-phosphate

TASHIART # 89 aren 99 § ¥ P uRad|, ifidHd WR (substance level) & BRGNS &1

SEIS U
(A) RerRfesags-3-Bime 4 1.3-f[mRpifiaare

(B) 1.3-RABRBIFRRE A 3-BIRBIRINT

(C) BaRI-6-BRbe A Haer -1.6-fFamiene

(D) TDI-6-HITHT A HaCI-6-HIehe

(B)
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115.

Ans.

116.

Ans.

117.

Ans.

A plant heterxygous for height and flower colour (TtRr) are selfed and 1600 of the resulting seeds are
planted. If the distance between the loci controlling height and flower colour is 1 centimorgan, then how
many offspring are expected to be short with white flower (ttrr)?

9g B TS AR Hell @ [ (TRr) & fo fAvag el e 918 &1 W@ AHR0—h R U< §raii 1600 B
Afta e S g1 Ik S8 IR Al & 7 B FREFT FA aren sie-fIg Al (loci) & = @1 0 1
ASHRE § A1 39 W G0 9 FHH S dTs IR AHha Hall (ttrr) el fha«l dafaal mféa 82

(A1 (B) 10 (C) 100 (D) 400

(A)

Which one of the following will be the ratio of heavy, intermedicate and light bands in meselson and stahl’s
experiemtn after two generation if DNA replication were conservative ?

afe DNA wfdadia= (replication) @1 Hfsham wRefl (conservative) THR @1 81 Al #¥Yed 3R I & TARN 4
31 difgdl & 918 DNA & 4RI, §6Ra (intermediate) iR e d8i $I AFUT HAR: 71 § 9§ S &1 & ?
(A)0:2:2 (B)1;0:3 (©2;2:0 (D)y2:2:0

(B)

Given the graph bellow, the interaction between species 1 and 2 can be classified as

Species 1 alone Species 2 alone Species 1 & 2 together

Population size
Population size
Population size

v
v

Time Time Time

(A) amensalism (B) consensalism (C) mutualism (D) competition

o A MU RET & YR R oAl 13K 2 & 79 IRWRG J==IfhAT (interaction) &1 &l THR =
HA P AR ?

Species 1 alone Species 2 alone Species 1 & 2 together

Population size
Population size

Population size

v
v

Time Time Time

(A) RS URSiifaar (amensalism) (B) &I (consensalism)
(C) \gRU@IRAT (mutualism) (D) Tet (competition)
(B)
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118.

Ans.

119.

Ans.

120.

Ans.

The additional nuclear ploidy levels found in a diploid angiopsperm speices in full bloom copared to its
vegetative state are

(A)L N & 2N (B) 2N & 3N (C) 3N & 4N (D)IN & 3N

/=1 3§ 9§ o 91 [Ahed S8 IS! g™ 31 ST & ol fBdl i uIgy gaifa &1 $1% (vegetative) rasel

P IS B a1 H gof guE (full bloom) & SR 9l S arell fiRe W@ WRIS! B S0l & 7
(A)1 N 3R 2N (B) 2N 3R 3N (C) 3N 3R 4N (D)IN 3R 3N
(D)

The bill sizes in a bird species of seed crackers from West Africa shows a bimodal distribution. Their most
abundant food sources are two types of marsh plants that produce hard and soft seeds, consumed
preferentially by the large and small billed birds respectively. This bimodal distribution of bill sizes is a likely
consequence of

(A) directional selection (B) stabilizing selection

(C) distruptive selection (D) sexual selection

fTH pIeT § Ulg oM dTell dioi—drsd (seed crackers) Uell @ Uil & @id @ A9 (bill siz) fgaga®
(Tavafy) faavor feErh 5 | 59 ulerl &1 @™ & oy JgR Sd &1 Sased Wig (marsh plant) 8 ST #3R 3iR
g divt Sd B & 2 s ol SR BId) dig dTal uell ude #xd 2| dig @ A9 &1 I8 fFagds
faawor fv & | fdar dwifaq wdion &1 d&ar g ?

(A) feem® (directional) Zra= (B) Rerfiarut (stabilizing) @@=
(C) faaea®rI (distruptive) a1 (D) <iffr ===
©)

The containers X and Y have 1 litre of pure water and 1 litre of 0.1 M sugar solution, respectively. Which
one of the following statementys would be CORRECT regarding their water potential (y) and osmotic
potential (ys)?

(A) Both y and ys are zero in X (B) Both v and ys are zeroin Y

(C) yin Xis zero and ys in Y is negative (D) v in X is negative and ys in Y is zero

gl X T Y # OHER: 1 WieR Y& W 3R 1 @fier 0.1 M Iawl e B 3 oa fava (y) 9iR
RTERYT A9 (ys) 2

(A) XH y 3R y S & 3 & Y B (B) Y H y 3R ys THI B I B
(C)XH ¢y & aqA Y H ys HIMHASD 2 | (D) X H y ROMHAS T Y H ys YA B |
©)
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