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Section 1 - PartA-Mathematics

1) Let BChe a fixed line segment in the plane. The locus of a point A such that the triangle
ABC jg 1sosceles, 1s (with finitely many possible exceptional points)
A) aline

B) acircle

C) the union of a circle and a line

D) the union of two circles and a line

1) u & Bcﬁmﬁ ﬁfmm%|@ﬁagﬂwﬁ@wsam%%ﬁgﬁr ABC@W@ﬁ?ﬁglﬁ'ﬁ%ﬁlﬁqﬂl
BT (31 Ffaa w9 & dwa stard) famgedl Famy )

A) TF @
B) Thad
C) U g 371 U v & afere
D) &1 39 371 U v s afineq

2) The number of solution pairs ) of the simultaneous equations

log, z(x +y) +logz(x —y) =2
27" =512**

A) 0
B) 1
C) 2
D) 3

2) Frferfiad T (simultaneous) FHTERTOT

1031/3(x +y)+log,(x —y) =2

= . x+1
2v =512 # gl I (solution pairs) (xy) 1 v BT

A) O
B) 1

Q) 2
D) 3
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lim (\/4;[2 —x+ Zx)

3) The value of the limit x——= is
A)

Ig
B) ¢4
C)o

1
D) 4

lim (/4x*—x+ 2x
3) € r"-m( ) F WE B
A) %
1

B) 4
C)o

1
D) 4

4) Let R be a relation on the set of all natural numbers given by

aRb = a giyides b?.

Which of the following properties does R satisfy?
I. Reflexivity

II. Symmetry

I11. Transitivity

A) Tonly

B) III only

C) Tand I only
D) I and Il only
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4yaf Rmﬂu@aﬁwﬁ%mﬁuwm(relationywmﬁsﬁam%ﬁ
2
aRb < a‘b e

aa R Freaferfian # & 9 & it 41 e R 2
|. sgeaar (reflexivity)
Il. s=fufs  (symmetry)
Il. wfirr  (transitivity)

A) ¥ |
B) == Il
C) %@ lan Il
D) #aw | |l

* =¥ where [*] is the greatest integer

2017
v2017)

5) The fractional part of a real number * is

less than or equal to *. Let F1 and F= be the fractional parts of (44—

(44+v2017)" " E

A) 0and 0.45

B) 0.45and 0.9
C) 0.9and 1.35
D) 1.35and 1.8

respectively. Then +F; jies between the numbers

5) U AT HET © o AT ST (fractional part )x — A 2, w=t Lx] T FH AT I S Y& o

Fy o (#4-v2017)" _ (44++2017)

TR 2 | afg Fiasrr & fir=trenes v &, e

Fy 4 Fo gt st 3 v i 80

A) 0 T 045
B) 0.45 31 0.9
C) 0.9 3T 1.35
D) 1.35 3 1.8
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6) The number of real solutions of the equation 2sin3x +sin7x — 3 = 0 ypich lie in the

interval [—2m, 2] is

Sog=z
BN —

6) Zsin3x+sin?x—3=0%@mﬁ$mﬁ HEn S

s 27 21l y go b R 2

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

7) Suppose P%7 are real numbers such that
g=pli—n), r=glt—g) p=rit—r)

The maximum possible value of P+ 477 js

S vt
O WD

OO0Ow>

7

7w & 6 PUT qrafis dend wmowwr @ f

(=p{t-p) T=q4—@ p=1{t-1)

o p+q+r€ﬁr:ﬁﬁ:mnmm

Lonz
N O WO
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}2 —— . - 2 J':l . - A
8) The parabola ¥~ — 4x+1 givides the disc ¥~ 7" = Linto two regions with areas A1 and
Az Then 141 — 4 equals

e g =
W b Wi W=

| &

2 _ 8 it o
8)w vwem ¥t 1l o dise) ¥ TV S la gy Dgrm v 3 wm @
|A1_A2|EFTII'FT E‘Tfﬂ

'

GEI

2 8 =2
W W W=

L2

1

9) A shooter can hit a given target with probability . She keeps firing a bullet at the
target until she hits it successfully three times and then she stops firing. The
probability that she fires exactly six bullets lies in the interval

(0.5272, 0.5274)

A)
) (0.2636, 0.2638)
)
)

m

(01317, 0.1319)
(0.0658, 0.0660)

o 0
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1

9) U oS et @e ‘ WTfraheT § 9 Tehel| 2 | 9 T U e o ef! SATd! el & S do 98 16 i 1 a 9g
Tl SIell | FeuTd I8 T I siE L 31 2 | T8 Wifiskar, R 39 Fad 9 it =end e, R sreaoe ° Enft 2

A) (0.5272, 0.5274)

B) (0.2636, 0.2638)

0 (0.1317, 0.1319)

5 (0.0658, 0.0660)

10) Consider the following events:

El: Six fair dice are rolled and at least one die shows six.
EZ: Twelve fair dice are rolled and at least two dice show six.

Let P1 be the probability of E: and P2 be the probability of Ez- Which of the following is
true?

A) P1 > P2

C) 1<P:

10) Frafafaa geame wiEm =

El: B TTET o1 ekl AT S A § A U | B: ATl Felsh S 3T |

E, SINE TTHT 21 ek TRIT {1 H FH &1 9T H B: AT Felsh S S|

o N Ny TG Y N W ST 6 S G S—
A) PL> P2

B) pl = pz = 06651

C) P1 <D

D) P1=Pz = 0.3349
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11) For how many different values of @ does the following system have at least two distinct
solutions?

ax+y=0

x+(a+10)y=0

[ i ]

A
B
C
D

[

)
)
)
) nfinitely many

11) frafafas it =1 ¢ % fry we ¥ fw w0 & #9 @ sem-s@m g@ (solution) ¥ ?
ax+y=0

x+(a+ 10)y =0

Lz A
N = O

A

12) Let R be the set of real numbers and f-R-R be defined
flx) =

by 1+ix1" . where [ is the greatest integer less than or equal to *» and

(x} =x—[x]. Which of the following statements are true?

I. The range of r is a closed interval.

1. f is continuous on &

1. f iS one-one on R.

A) Tonly

B) II only

C) Il only

D) None of I, IT and 111
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12) 3% Rmﬁmﬁwﬁm@ﬁmwm%ﬁ i Freafafiad gr ufearfia gar g

f(x)—

Jx]aﬁamwﬁiﬁ %meﬁ%ﬁa%w{x}_x [x]
79 feffag d a P aT s a 2 2

I.f

ohT TH (range) T &g a0 (closed interval)

I f. R‘Tﬂ?ﬂﬁ (continuous) Feld &

111, f’ R'T{ Qﬂﬁ; (one-one) W%

Faa III

A) Fa
B) e
C)

) Il N & = i

D

13) Let*n = @'+ D= v indium] mmmbers ™. Then

) lim x, =
lim x, =+/3
n—co
lim x, = V3+4/2
C) n—oo
lim x, =+/5

13) o 3 wf wehw et ¥ R X, = (20437 o

lim x,, = oo
A) n—e

lim x,, =4/3
B) N=00

lim x, =vV3+42
C) n—eo

lim x, =+/5
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14) One of the solutions of the equation

p) (0910°]
g) (10°20°]
c) (20°,307]
p) (30°,40°]

8sin*f — 7sinf ++/3cosh

- lies in the interval

18) 8sin®@ — 7sin@® ++v3cosf =

A) (0°,10°]
B) (10°,20°]
C) (20°,30°]
p) (30°,40°]

0% ot # 4 = Prfle semce & 2

15) Let % b,c,d, € be real numbers such that @ +2 <c+d
bre<d+ectd<ets d+e<a+b. Then

A) The largest is @ and the smallest is ?

)
B) The largest is @ and the smallest is €
C) The largestis € and the smallest is €
)

D) The largest s € and the smallest is ?

qﬁa,b,c,d,e %a+b<c+d

15) AT HEA T UE

b+c<d+e,c+d<e+a,d+e<a+b.m

A) @ wam e i o
B) & gedraerd e © wiwwd
0 ¢ wmmmiaw © w2
D) € wti wer 2 b TEE B8

Page 10030



Setld:40_9 05-NOV-17_Batch02

16) If a fair coin is tossed 2 times, the probability that heads does not occur two or more times
in a row is

12
A) 2°
13
B) 2°
14
c) 2°
15
D) 2°

16) afe um s =i swmm%ﬂasﬂfﬁgﬁm%ﬁﬁ (head) SITE &1 &1 &1 & F1freh & 7 37, B

12
A) 2°
13
B) 2°
14
c) 2°
15
D) 2°
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17) Consider the following parametric equation of a curve:
x(8) =|cos48|cosf

y(8)= | cos48|sin @

0<0<im

for

Which one of the following graphs represents the curve ?

A)

\/
B) .

\ %
C)
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D)

17)ow & & Tt a% (curve ) =1 fefafiaa wafas  (parametric) wdsor & feow g 2

x(8) = | cos 48| cos

y(8)= | cos48|sin@

st 0SO<2M o orepre § 3 B W oRE T 5 BeRe w2 ?

A) I
b
B) I.“;-»----’
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D)

18) Let A=(ay, 2) gng B = (b1, b2) ety points in the plane with integer coordinates.

Which one of the following is not a possible value of the distance between A and B9

A) V65
B) V74
c) V83
D) V97

18) 7= « f¥ A=(a1,a2)w B~ bﬁ)@ﬂaw%ﬁg%%ﬂ%ﬁﬂmuﬁﬁ%l

m Asw By da o o ¥ fo Pefifes § & 99 @ ww v @ 2

p) V65
B) V74
c) V83
D) V97
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z 1

e 3%, l<x <2
19) Let fGx) ~max { * IZ} for 2 * Then the value of the integral
2

If(x)dx

1,’2 |S
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1

ai —_— i+ o = PR
20) Let i for t=12,--,20 py

_1 =L(i B s 1)
p—ﬁ(al"‘az*‘“"“azoj o = a1+a2+ +ﬂzo

Then
22 —
q € (O, p)

(22 p 2(22— p))
21

2(22 p) 22- p)

=
m

0
m

22 ‘p 4(22 D)
e

- 1
L ai=£+_
20)mm & fr L= 12420 5 pp . aR

1 M) BN 5

20\ ay; ag @zq

’

22—
0 p)

el

(2 'p 2(22 - p))
21

(™

2(22 p) 22— p)

=
m

=
m

22— p 4(22 D)
e e
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Section 2 - PartA-Physics

21) The magnitude of acceleration of the electron in the n™ orbit of hydrogen atom is A and

that of singly ionized helium atom is @#¢. The ratio @z Qne is

A) 1:8
B) 1:4
C) 1:2
D)

dependent on n

21) egen WA % N-d @ d fud wE seiEgE em?azwa”%,am vaEl wEfHa difaEm (Het)
i Qe g | 7= A Atte o EERIG I 2 |

A) 1:8

B) 1:4

C) 1:2
D) n m folx 2

22) A carrot looks orange in colour because of the ff carotene molecule in it. This means that
the § carotene molecule absorbs light of wavelengths

A) longer than 550 nm.
B) shorter than 550 nm.,
C) longer than 700 nm.
D) shorter than 700 nm.

22) v meR Aeht o @ femar @ owEiE SR f - WEE e ® |qw f - ¥ fm d & fee
Ted F TEW F FIUNG AT £ 7

A) 550 nm & w1
B) 550 nm # wr
C) 700 nm # ==r
D) 700 nm & @
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23) If some charge is given to a solid metallic sphere, the field inside remains zero and by
Gauss’s law all the charge resides on the surface. Suppose now that Coulomb’s force between
two charges varies as 1/7°. Then, for a charged solid metallic sphere

A) field inside will be zero and charge density inside will be zero.

B) field inside will not be zero and charge density inside will not be zero.
C) field inside will not be zero and charge density inside will be zero.

D) field inside will be zero and charge density inside will not be zero.

23)aft urg ¥ 3w M F FP oW fw s ¥ @, ug F osrw fem 4 oy @@ 2|
(Gauss) * fam % @&d, 9EY Mol & Wag W & foa wa € |o@ o @@ ww & fF @ ermam

% e @ Famsw s@ (Coulomb’s force) 1/° % faw & seaar 2, a9 wmafm g F el &
Heal

A) @ @ v @, s smEw waeE oty A |
B) frm &7 wd wmaw wHe dHi swA @ |
C) frm & s awr oW 99 ¥ e |
D) fe@ &7 Y= @ SEW W v e |

24) Using dimensional analysis the resistivity in terms of fundamental constants 4, m., ¢, e, &,
can be expressed as

h

A) ggmace?
gogmece?
B) n
hZ

2
C) Mmece
Mefp

D) ce?
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24) ffr fasamor % gm wiwrsar  (resistivity) #1 wemm frat h, me, €, €, £ F wem & fe
¥ o frar w7 § fefig fmn s st 2 7

h

A) Egmece?

ggmece?
B) R
hZ

2
C) mece
MeEp

D) ce?

25) Consider a bowl filled with water on which some black pepper powder have been
sprinkled uniformly. Now a drop of liquid soap is added at the center of the surface of water.
The picture of the surface immediately after this will look like
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25)urt & vt uF FeMt W we fAE F W # vHwnm ¥V ¥ feem mm @] om werd § fom oo
¥ gag & ol dftg @EH 99 Z9 f uw dg g ol 2| WF qi@ @ g9 1 wag e fea fi?

A)

26) It was found that the refractive index of material of a certain prism varied as 1.5+0.004/22,
where A is the wavelength of light used to measure the refractive index. The same material was
then used to construct a thin prism of apex angle 10°. Angles of minimum deviation (6m) of the
prism were recorded for the sources with wavelengths A; and A respectively. Then

A) Om (A1) <O0m (A2) if A1 < s
B) &m (A1) > 0m (A2) if Ay > Aa.
C) 6m Oq) > Gm (lz} If}h! < :'Lz,
D) ®m is the same in both the cases.
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26) ot wared @ = v fUST (prism) FT ST T F ATEE (A) F AT 1.5+0.004/A° F e @ wgeran 2] 3¢ werd o

U vt firsn s S & fraser siid ior 10° 2) A, @ N, dred & e srdi o forv, w1 =aan famem i (8,) s
T 8| a Fifend & & i | e wE R 2

A) 8, A) <68, A)afE A <.
B) 6,,(A) =6, A)AEA > A,
C) 6,A)=06,M\)afch <A,
D) 8, FMAAN , q4T A , F foTw g9 BT

27) Two circularly shaped linear polarisers are placed coaxially. The transmission axis of the
first polarizer is at 30° from the vertical while the second one is at 60°, both in the clockwise
sense. If an unpolarised beam of light of intensity /= 20 W/m? is incident on this pair of
polarisers, then the intensities /; and /; transmitted by the first and the second polarisers,
respectively, will be close to

A) I,=10.0 Wm?and I, = 7.5 W/m?
B) ;=20 W/m*and I, =15 W/m?

C) 1;=10.0 W/m? and I, = 8.6 W/m?
D) 7;=15.0 Wm? and I, = 0.0 W/m?

27)wdm gawr & d& FuER g # wwe  (co-axially) war W 2| 3e & unw, ween yaw arene
siw (transmission line) & 300 #wr qon gaw g% wwwa @ & 600 ®or sEr & (It
afeorad fewm #) |afx /=20 W/m? &t dimar &1 sgfad w1 @67 yEel W smfad g@er € o
TSl 4T gE gEd g wenda  (transmitted) wemr ff dimand www fvd L@ @ Fefafes @
¥ FH @ oI oo wdl g ?

) 11=10.0 Wim?am1 I>=7.5 W/m?
B) /1 =20 Wim? @ [>=15 W/m?

) 11=10.0 W/m?aen [, = 8.6 W/m?

) 11=15.0 Wim2aar [2= 0.0 W/m?
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28) An electron in an electron microscope with initial velocity Vo' enters a region of a

stray transverse electric field Eoj The time taken for the change in its de Broglie
wavelength from the initial value of A to M3 is proportional to

A) Ey
1

B) £

| -

=

C)
D)

< -
i &1

28) vw gowza wameii  (electron microscope) # uE IearH URftwE vﬂi% E"jaﬁﬁﬁ
sqwey fagm &1 (stray transverse electric field) & wwwar 2| seem % di-sreft (de Broglie)
dored #AE N3@ 99§ @m e ¥ 8 fFeE wwed @ ?

29) A bird sitting on a single high tension wire does not get electrocuted because

A) the circuit is not complete.

B) the bird feet has an insulating covering.

C) capacitance of the bird is too small and the line frequency is too small.
D) resistance of the bird is too high.

29) sfs 3== fawa & @@ (high tension wire) w =&t s ffgar w1 fasclt &1 gewr & @
it

A) foed ufmy oof 78 dar 2 |

B) fafed & T s foamm Toft Faw & e @@ 7 |

C) fafemr i @ufar sga a0 2 ok foge 1 smafe ot a0 &t 2 |
D) fafemr =1 wfwa sga somar 2 |
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30) A positive charge q is placed at the center of a neutral hollow cylindrical
conducting shell with its cross section as shown in the figure below.

Vaem Thin shell

Which one of the following figures correctly indicates the induced charge distribution
on the conductor (ignore edge effects).
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30) foa @ ewit oER UF AIEE FEE @ H UF SFERW @rEel SedER aeE F9 (neutral
hollow cylindrical conducting shell) % ¥z w wr w7 2 |

Vacunm Thin shell

freifed § & ®9—a1 foF o9 f waal W UfE a0 wd FEfa @ @) (fe F A &
g9 w @ i)
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31) A transverse wave of frequency 500 Hz and speed 100 m/s is travelling in the positive x
direction on a long string. At time ¢ = 0 s the displacements at x = 0.0 m and at x = (.25 m are
0.0 m and 0.02 m, respectively. The displacementatx=0.2mats=35x 10*sis

A) -0.04 m
B) -0.02m
C) 0.04 m
D) 0.02m

31) T S AR § 500 Hz SR T T3 S99 (transverse) T 100 m/s 3 =16 § SFTeRa x-2787 31 fommn & oo 8| 1= 0
T | YT AR x = 0,0 2T q9T x = 0,25 Hiet W e swmer: 0.0 9ot q9r 0,02 e, af ¢= 5 x 107 ¥ a97 x = 0.2
et ot T &1 5 T B

A) -0.04 m
B) -0.02 m
C) 0.04 m
D) 0.02m

32) A thin piece of thermal conductor of constant thermal conductivity insulated on the lateral
sides connects two reservoirs which are maintained at temperatures 7; and 75 as shown.
Assuming that the system is in steady state, which of the following plots best represents the
dependence of the rate of change of entropy on the ratio of temperatures 7'/7>

dS/dt

(=]

A)
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'
=
3
1 /T,
B)
!
il
3
0
C)
3
s
g
1 =
D)

32) fem § gwiu wigar Fad s areswar & qerd @ afl uE udell ST amersds et e R
(lalltice side) =1 swmmrft s far mm 2, Ty Toam w fem & 31 ved & sear 2] 3 =@
frem ot sEen (steady state) & & o ¢ & #9 @ smw werd (entropy) ufEds # =
# ammE & aguE, T4/Tz % www @ oud Fefa s 22

S de

[=]

A)
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'
=
3
1 /T,
B)
!
3
3
0
C)
3
s
g
1 =
D)

33) Which of the following plots represents schematically the dependence of the time period
of a pendulum if measured and plotted as a function of the amplitude of its oscillations? (Note:
amplitude need not be small)

L

Time period T'

i (3]
A) Amplitude
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Time period T

L 1 Lo

B) Amplitude ©

™

Time period T'

C) Amplitude 6

o

.

Time period T

D) Amplitude &

33)f= # ¥ FH W W@ UF dleF F OAEIES FOAOH F AEW F oAmy @@ Pl a2
(e 3: 7 St qd ¥ PR smm st @)

L

e

Time period T'

A) Amplitude ©
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Time period T

L 1 -

B) Amplitude ©

™

Time period T

C) Amplitude &

s,

.

Time period T

1 1 | -
L

D) Amplitude &

34) On a pulley of mass M hangs a rope with two masses m; and m, (m; > m;) tied at the ends
as shown in the figure. The pulley rotates without any friction, whereas the friction between
the rope and the pulley is large enough to prevent any slipping. Which of the following plots
best represents the difference between the tensions in the rope on the two sides of the pulley as
a function of the mass of the pulley?
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L
:_:I
ot 0 M =
e~
A)
[
;:Q
10
Wit M
B~
B)
A
i {
E:' .\!
C)
A
:-‘:l
(I -
o) M
D)
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34)foa & oy s M zemm & wE fl F myam mezeEmE F A IR (M > m2) wE T
# ook gy | frft o md % uwdh R, efE wf v Rt ¥ e @ owdw ogem s @R o
it m i Thuadi| e 0 9 39 @ s B ¥ qAT @ f REE & 9 & dAEr & osfar &
forefi % goomm & wnE wEl-wdl faefud w2,

1

M

T
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35) Two satellites S; and S; are revolving around a planet in the opposite sense in coplanar
circular concentric orbits. At time ¢ = 0, the satellites are farthest apart. The periods of
revolution of S; and S> are 3 h and 24 h respectively. The radius of the orbit of S; is 3x10* km.
Then the orbital speed of S, as observed from

A) the planet is 4m X 10% km h”' when S is closest from ;.
B) the planet is 21 X 10% 1 1! when S, is farthest from S;.
C) S:is®* 10% m b! when S is closest from S;.

D) S, is 37 X 10% km h! when S; is closest to S.

35) S, a1 S, 3 39w forft e % At ST wHaeta HeeE gefd (coplanar circular concentric) s § wrEd faadia fametf
HYH TR E| ¢= 0 8HY TSI IUUE U qHL ¥ el SUTET g W R | S, U1 S, 3 377 1t 56991: 3 h & 24 h | S, o1 Iei1 an
#it Brsam 3x10° for . 2 | e Sume S, %1 FefiT = (orbital speed)

A) uﬁmﬁad’” x 10 km h'! &1 S IUUE S, ITIE S, o He FHLIe & |
B) e s g 27 X 10% km b &N <7 SUE S, 399 S, & W g |
C) s Fama x10% b B ST S, STUE S, 3 T 0 E |

D) s, Fane ST X 10%, i@ S, 39U S, 3 Gt Ha g
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36) A rectangular region of dimensions w x | (w « /) has a constant magnetic field into
the plane of the paper as shown. On one side the region is bounded by a screen. On
the other side positive ions of mass m and charge g are accelerated from rest and
towards the screen by a parallel plate capacitor at constant potential difference V <0,
and come out through a small hole in the upper plate. Which one of the following
statements is correct regarding the charge on the ions that hit the screen?

.E‘c res n

w B®
l -—ﬁﬂ*m
Ocascfiluee
2[vim
A) lons with 1= prue will hit the screen.
2lvim

B) lons with 7= 52w? will hit the screen.

C) Allions will hit the screen.
2|¥Im

B2w? will hit the screen.

D) Only ions with
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36) fermr 3 guTie, sram srverarRr e, Foreft fommd w < /(w « ), 2 e afomor =i v ey 69 0 o g F A=l
BT TSR € | ST &7 o Ueh Tt W Ug1 T § | STPId o Gl a0 § g AT qT 17 FoaH o SHTeHe ST [ Toraree §
e T 3V < 0 favErat @ @it 8 & 3 o aara surte i sl e d 2R Bz d feoa € | s a s e e
T2 W Ug ATl AT & AT F S H we 0

‘ECEGE n

w B@®
I'.....f..._
0 cenetilee-.
2lvim
q=>
A) s T fau BEw? ud ¥ zaw |
zlvim

B) s fms fag . BEw? ud § g |
C) wft s v &z |

_2lvim

D) ¥w v R R | BPWRqE @ ze |

37) Force F applied on a body is written as = (ﬁ' F)ﬁ+ G, where ™ is a unit vector. The

G

vector - is equal to
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——— (00 ) |8 NP PO - .
T BT 2

~mw?r?
38) A particle of mass m moves around the origin in a potential 2 , where ris the
distance from the origin. Applying the Bohr model in this case, the radius of the

particle in its n™ orbit in terms of & = V h/(Zrmew) i

A) avn
B) an

C) an?
D) anyn

2?.2

-mw
38) m FEINH %1 U F91 qafeg % wfed: 2 . ST o1 o Herfeig @ 301 2, o forwel o wpwan 2 | fe g Foepra wo e fogia
(Bohr model) ST fofam S it o7 A TV (Zmmmai) FHAH F1 A 2

Ay avn
B) an

C) an?
D) an\fﬁ
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39) Two bottles 4 and B have radii R, and R and heights 4, and Az respectively with Rg= 2R,
and hg= 2h,4. These are filled with hot water at 6(}"C. Consider that heat loss for the bottles

takes place only from side surfaces. If the time the water takes to cool down to 50°C s tsand
tz for bottles 4 and B, respectively, then ¢4 and #5 are best related as,

A) t=1tz

B) 5= 2t
C) =414
D) t5= 142

39) Aaum Bar el @ fodt fsand Raawr Rpsit 3mmat hawd hsgww war € % Re= 2Ra
aﬁths=2hglaﬁﬁ6090m#wvﬁﬁ%mw%|a‘1=?ia‘|aa‘iﬁma:rgrqﬁ;rh

# @i (side surfaces) & @ @ & |aR @ dect Aok Bi v @ O0C w dm @ A
o wHg fa HR fg e, dw fa R (¥ Wt T @ N @ ey @ ® 7

A) ti—= g

B) tg= 21ty
C) tg= 4t
D) t5=1t42

40) The number of gas molecules striking per second per square meter of the top surface of a

table placed in a room at 20°Cand 1 atmospheric pressure is of the order of (
kg = 14X 10723 5 X 10_2?1{3)

J/K, and the average mass of an air molecule is

40)20°Cwi 1 amisein am w, wF e & w0 wew W AR A, W @ der Oy a9 M ®

o . ky=14x1072 ,

swE i wen fefafas #12 # (of the order of) #rf ( JIK @on i gt
=27

F1 HEd FeH 5X10 kg)
A) 1077
B) 10%
C) 10%
D) 10
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Section 3 - PartA-Chemistry

41) The major product formed in the following reaction is

n CH conc. HNO,

3
©/ \g/ conc. H,50,

/@,NHCOCH;,
A) O.N
QNHCOCH;,

B) NO,
NHCOCH;

@NHCOCH!
NO,

D)

41) Freifera wafufsen
N cH, conc HNO
: ,
@ II;/ conc. H,S0,

§ a1 ger I@e @

/©/NHCOCH3
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NHCOCH;

B) NO.

QNHCOCH;
c) ON NO,
CI:NHCOCHE

NO,

D)

42) Among the a-amino acids - threonine, tyrosine, methionine, arginine and
tryptophan, those which contain an aromatic group in their side chain are

A) threonine and arginine

B) tyrosine and tryptophan
C) methionine and tyrosine
D) arginine and tryptophan

42) oL-37efT sree, -oftsta, argirdta, afysifia, snfife odf feere & & forae o4 J@e (side chain) 5 H14a (aromatic)
g I7feerd &

A) shire s
B) ey w fie
C) ifwsifi v e
D) sfffir v fewe

43) The number of stereoisomers possible for the following compound is

CH;-CH=CH-CH(OH)-CH;

S0E®
BN —
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43) F=ifRa Fif
CH;-CH=CH-CH{OH)-CH;
T amerreita anTaafEt (stereoisomers) Ft deem gt

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

44) In electrophilic aromatic substitution reactions of chlorobenzene, the ortho/para-directing
ability of chlorine is due to its

) positive inductive effect (+1)
) negative inductive effect (—I)
) positive resonance effect (+R)
)

A
B
C
D) negative resonance effect (=R)

44) a@ﬁé@ﬁq%gﬁa@m e (electrophilic) Hiefires afewama (aromatic substitution) srfirfoman & Fetifer i st /o
frderen aamar (ortho/para-directing ability) Frrifera & @ fopeas svmor aret 2

A) HFTeHS ST 99 (+1 effect)
B) HUITeH: Y07 W9 (-] effect)
C) AT 3TFATE T (+R effect)
D) FHUITeH: {13 T4 (R effect)
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45) Among the following,
PO R O3
b N A
I I III IV v

the antiaromatic compounds are

A) Tand IV
B) Illand V
C) lland V
D) Iand Il

45) Freifara Afieet
PO R OQ 2
o N A
I I1 III v Vv

T & 9 gfqEiiis (antiaromatic) &

A) 1=V
B) MtV
C) llwV
D) Il

46) Upon reaction with CH3MgBr followed by protonation, the compound that produces
ethanol is

A) CH;CHO
B) HCOOH
C) HCHO
D) (CHO),

46) Frifra o @ fora Sifirs it srfifrar CH,MgBr & et S121H=0T (protonation) 4 T §8-TeT 3e9 araT 2

A) CH;CHO
B) HCOOH
C) HCHO
D) (CHO)
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47) Which of the following is NOT an oxidation-reduction reaction?

A) Hg + Bl'g — 2 HBr

B) NaCl + AgNO; — NaNO; + AgCl
C) 2 N328203 + Iz — N32840(, + 2 Nal
D) Cl,+ H,O — HCI + HOCI

47) foifena 8 @ & SiTeefierr — sraeRor sifufraTadi 2 2

) H; + Br, = 2 HBr

) NaCl + AgNO; — NaNO; + AgCl
) 2 Na»S;0;5 + I = NarS404 + 2 Nal
)

A
B
C
D) Cl:+ H-0 — HCI + HOCI

48) The thermal stability of alkaline earth metal carbonates — MgCQO;, CaCO3, SrCO; and
BaCO;, follows the order

A) BaCOj; > SrCO; > CaCO3 > MgCO;
) C3C03 > SI‘C03 > BaCO; = MgCO;
) MgCO; > CaCO3 = SI'CO; i BaCO3
)

B
C
D) SrCO; > CaCO; > MgCO; > BaCOs;

48) &7 2T 4T (alkaline earth metal) FT&THE — MgCO,, CaCO,, SICO, T& BaCO,, F1 ATHRT T (thermal stability) T
ot o & o @ 6w w2

A) BaCO; > SrCO; > CaCO; > MgCOs
B) CaCO; > SrCO; > BaCO; > MgCO;
C) MgCO; > CaCO; > StCO; > BaCO;
D) SrCO; > CaCO; > MgCO; > BaCO4
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49) When a mixture of diborane and ammonia is heated, the final product is

A) BH;

B) NH4BH,4
C) NH:NH,
D) B3;N:;Hs

49) 2TE & e aparian & fieor & mf F o ar s sae

50) foreife emqedt § & #4 aIeTdn FTFF (reducing agent) B

A) Ni
B) Cu
C) Zn
D) Fe

51) The molecule which is NOT hydrolysed by water at 25 °C is
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51) feifere o & =1 |1 0] 25 °C TS % ZI0 AN (hydrolysed) Tel €rar &

A) AICI;
B) SiCly
C) BF;
D) SFs

52) Among the following compounds, the one which does NOT produce nitrogen gas upon
heating is

A) (NH4)2CI‘20?
B) NaNg,

C) NH4NO,

D) (NH)x(C204)

52) Ffefiga et & @ 24 ™ F wAEgsE e e T war d

A) (NH4)2CI‘20;
B) NaN3

C) NHsNO;

D) (NH4):(C:04)

53) Chlorine has two naturally occurring isotopes, **Cl and *’Cl. If the atomic mass of Cl is
35.45, the ratio of natural abundance of **CI and *’Cl is closest to

A) 3.5:1
B) 3:1
C) 2.5:1
D) 4:1

§3) ST 1 i H 1T ST & @aetie Ol ud C1 @ | Jfe Cl 3 oy AT 35.45 2, | 4C1ud Ol 3 wrefas®
=TT 31 T S &

A) 3.5:1
B) 3:1
C) 2.5:1
D) 4:1
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54) The reaction C>H; (g) = C,Hs (g) + H» (g) is at equilibrium in a closed vessel at 1000 K.
The enthalpy change (AH) for the reaction is 137.0 kJ mol™'. Which one of the following
actions would shift the equilibrium to the right?

A) Decreasing the volume of the closed reaction vessel

B) Decreasing the temperature at which the reaction is performed
C) Adding an inert gas to the closed reaction vessel

D) Increasing the volume of the closed reaction vessel

54) Us &g 79 #1000 K 9 3ATERT C,H, (2) = CH, (g) + H, (g) Arearaee 8 & | srfirfrn 1 weredt ufada (AH) =
137.0 kJ mol™* & | Fr=ifera © @ & o foran wvemares =1 23 it 37 fgwa &m

A) i STTufeRan am 1 ATET T2
B) i3k graret aTushy a1 T2
C) dg Afierar um § 5 At T gree
D) w2 AT UT 1 AT FET

55) The enthalpy (H) of an elementary exothermic reaction A = B is schematically plotted
against the reaction coordinate. The plots in the presence and absence of a catalyst are shown
in dashed and solid lines, respectively. Identify the correct plot for the reaction.

H

H

B) Reaction coordinate
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C) Reaction coordinate

D) Reaction coordinate

55) v% wiufisw wsfufrn A = B # sfufen & wuedt (H) &1 sifufen fams  (reaction
coordinate) ¥ faeg wmifiad frm mn 2 | o8mw #i suftufy vd sqofeafe & wiwm 1 wow: fgfea
ud 3@ el ¥ femmn mm @ | sifufen % fou @& s # weEm #

H

A) Reaction coordinate
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H

D) Reaction coordinate

56) Mg(OH); is precipitated when NaOH is added to a solution of Mg?*. If the final
concentration of Mg*" is 107! M, the concentration of OH™(M) in the solution is

[Solubility product for Mg(OH),= 5.6 x 107'?]
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56) Mg % HIeT § NaOH STel4 W Mg(OH), Ha&iyd g 2 | 3fe Mg &1 SAfaw |iger 107" M 2, @ =9ia § OH - &1 9107 (M
) FmE

[Mg(OH), TS iietal 7% = 5.6 x 107'2]

A) 0.056
B) 0.12
C) 0.24
D) 0.025

57) A constant current (0.5 amp) is passed for 1 hour through (i) aqueous AgNQOs, (ii) aqueous
CuSOsand (ii1) molten AlF3, separately. The ratio of the mass of the metals deposited on the
cathode is

[Mag, Mcy, Ma; are molar masses of the respective metals]

6 Mag: 3 Mcy: 2 My

)

) M,\g: M(;u: Mm

)

) 3 Mag: 2 Mcu: Ma

57) 0.5 TR (amp) i e SR U 52 A (i) AT AgNO,, (i) FAT CuSO, TF (iii) Bfaa AIF; ¥ e e varted forn
T | SelTg R STHT g st 1 A o S R At 2

Mg, Mey, My, ST 31 e AT 2

6 Mf\g: 3 MC“: 2 Mm

)

) MAg: Mcu: Maj

)

) 3 Mg\gl 2 M(;._.Z Mm
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58) A reaction has an activation energy of 209 kJ mol™'. The rate increases 10-fold when the
temperature is increased from 27 °C to X °C. The temperature X is closest to

[Gas constant, R =8.314 J mol™' K]

A) 35
B) 40
C) 30
D) 45

58) feret safisferam o aifsraor 50 (activation energy) 209 kJ mol ™' 8 | AT9SRH &1 27 °C ¥ X °C 9% e W AR 1 10
VT &7 ST & | ATashd X freifend | foresh asidias &

(e frai, R = 8.314 J mol ' K ']

oOwmr
S e Mo
B bW
hSow

59) A mineral consists of a cubic close-packed structure formed by O* ions where half the
octahedral voids are occupied by AI** and one-eighth of the tetrahedral voids are occupied by
Mn?*, The chemical formula of the mineral is

A) Mn;ALOg
B) MnA1204
C) MHA1407
D) anAlzoj
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59) U @S § 0 3R 5 GEFA (cubic closed packed) HEEAT SHTAT | 360 & 3119 372-%ershi R (octahedral
voids) A" 8 Ud % Sqekershid Ffra (tetrahedral voids) 3T SAT3a fREGT Min® 3113 SR ST ST € | @fret 31 e g
2

A) Mn;AlLOg
B) MnAlLO,
C) MnAl4O4
D) Mn;AlLOs

60) For a 4p orbital, the number of radial and angular nodes, respectively, are

o0 m>
Tt
NN W
— BN

60) 4p siTtfareet  forw 3 (radial) T 0 (angular) F1ET F HEaT Fa91: 2

P B
— NN

Doy
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Section 4 - PartA-Biology

61) Interferons combat viral infection by

A) inhibiting viral packaging directly.

B) increasing the binding of antibodies to viruses.
C) binding to the virus and agglutinating them.

D) restricting viral spread to the neighboring cells.

61) wfa-fermoy (gexrtr=a) fermy s wsmor & o wem @rers e 22

A) foTo 3 T3 T e w9 9 Arfed 3 F,

B) wefert it fammopsii & stem =it @1 .

C) formopsdt & s & a1 rfiedwo (wepde) .

D) fammopsit s s wifiew & oSt Sifieei § e ik

62) Leydig cells synthesize

A) insulin

B) growth hormone
C) testosterone

D) estrogen

62) afen i fr § @ fre @ w37

Ffer
afg emh
FerfEt

TEETSH

DoE=

63) Glucagon increases the blood glucose concentration by

A) promoting glycogenolysis.

B) increasing the concentration of fructose 2,6-bisphosphate.
C) increasing the concentration of pyruvate kinase.

D) inhibiting gluconeogenesis.
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63) TETFTA, T H st o6l |T-sal 8 derdl 7

A) TS SIS # SEEn 2w,

B) TSt 2,6-fora-wiehe i g 1 5T
C) UTSHaE FT4s1 ohl ATegdl FqTet.

D) TS TG T,

64) Which ONE of the following is NOT essential for Polymerase Chain Reaction
(PCR)?

A) Restriction enzyme
B) Denaturation of DNA
C) Primers

D) DNA polymerase

64) fe 1 G = redris e sl 3 for syreres 78 22

A) wftere dse (Hfigaem Use)
B) 2w = ot (fegiem)
C) W (JT3)
D) AT et

65) CO; acts as a greenhouse gas because

A) it is transparent to heat but traps sunlight.
B) it is transparent to sunlight but traps heat.
C) it is transparent to both sunlight and heat.
D) it traps both sunlight and heat.

65) CO, I e138 14 it ate 19 FdT & Fifh

A) T& ST o fordl Uraell & e G4 o JehTaT o1 J1e ofl €.
B) e @ % e o ford wwast @ feeg <o B I St 2
C) e T % WehreT St oAt At o fore qraef .

D) 7& ¥ & TaHTeT S ST S T U Xl 2,
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66) A graph of species richness vs area on log-log axes is

A) linear

B) sigmoidal
C) oscillatory
D) parabolic

66) TATTiT Y SgeTaT T &rthe o off=l Tee o 29T STen Wt ST e 0

A) T g
B) Ryitges g,
C) St (sATeiere)

D) TEEHER 8T

67) Concentration of Na* ions outside a nerve cell is ~100 times more than inside. The
concentration of K" ions is more inside the cells. The levels of Na" ions and K" ions are
maintained by

A) free diffusion of Na"ions and pumping of K* ions across the membrane.
B) Na" and K" pumps in the membrane.

C) free diffusion of K" ions and pumping of Na' ions across the membrane.
D) water channels formed by lipids in the membrane.

67) e A0 T o ATET Na' ST o6 izl 31at 1 a1 § 100 T SATET &1 €. K 371 61 |iEay i % e
ST BNt 8. Na' 3R K 1t o v oot 3 & o sheor o wgan &2

A) Na' ST a1 q7 femaor 3t K st & feeft 3 STe-am oeg g
B) Na' 3 K' 31 3T 1 fereedt % ST7-91% 903 2T,

C) K' 3t &1 07 foor 3 Na* oTri1 a1 fareett 3 sAream ooy g,
D) fEreelt 7 ferfee & art &t FfcTahT (a1et SeT) = =T,

68) In a chemical reaction, enzymes catalyze the reaction by

A) lowering the activation energy.

B) increasing the activation energy.

C) decreasing the free energy change between reactants and products.
D) increasing the free energy change between reactants and products.
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68) ww Tl wfufmr & tmew fw sl =1 W Sfg Fw 87

A) e (fRE) s A T

B) wfemm ot #1 FE

C) whmmi st sl & o9 q% o F whEd B T
D) sfmmet s e ¥ A o S ¥ ofEd B o

69) The rigidity of cellulose is due to

A) coiled structure of glucose polymer.

B) P(1—4) glycosidic linkage.

C) hydrogen bonding with adjacent glucose polymer.
D) cross-linking between glucose and peptides.

69) fcyeis N ggar W oFwo F@ 27

A) s agert fi Fefaa dw

B) B(1—>4) wm=ifafss sum

C) wma= = Sgeshi & Wl EEgeE WU

D) w3t feme ¥ mwer fofw aw (ste-felfe)

70) Antigen-antibody reactions

A) always result in precipitation of the complex.
B) depend only on covalent interactions.

C) are irreversible.

D) depend on ionic and hydrophobic interactions.

70) sfrem ik whweh sifufrmd

A) ®F W GF  (FeodE) w1 HEETT A 2.

B) ¥« gt wg=feaet (F-do= &) w et s E.
C) sl 2t €.

D) smaf= it so-difs (zmgwife) s==fret w ol #wd #.
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71) Which ONE of the following combinations of molecular masses of polypeptides are
obtained from purified human IgM when analysed on sodium dodecyl sulphate polyacrylamide
gel electrophoresis (SDS-PAGE) under reducing conditions?

A) 55 kDa, 15 kDa

B) 70 kDa, 25 kDa, 15 kDa
C) 55 kDa, 25 kDa

D) 155 kDa

71) AE & afteFd IgM &1 difsan 31-3fre aeihe diefiufnemrse Sicl dea-dae i sl qumsdt § 9o w fFefafea d @
YTEATIRTES o SATMUa W o1 I &1 §ATsH & ST &r?

A) 55kDa, 15 kDa

B) 70 kDa, 25 kDa, 15 kDa
C) 55kDa, 25 kDa

D) 155 kDa

72) For a particular gene that determines the coat color in a diploid organism, there are three
different alleles that are codominant. How many different skin colors are possible in such an
organism?

A) 9
B) 6
C) 4
D) 3

72)uw ffod g o amesd &1 fuior @ o & fmw Sfig & d9 ewfla dwe 9 wewwEl 2.
@ S & == ¥ et s @ dwe €7

A) 9
B) 6
C) 4
D) 3
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73) Two genetic loci controlling two different traits are linked. During the inheritance of these
traits, the Mendelian laws that would be affected is/ are

A) Law of dominance, law of segregation and law of independent assortment
) Law of segregation and Law of independent assortment

) Only Law of independent assortment

)

B
C
D) Only Law of segregation

73) & STET- ST STRTON o foere e are & st ore fofg weer (feiwre) 2. 3 wert 3 et o 2R, Heet % i @ e
gTfard &

A) T, G ST ATe &
B) TR S AT ATEA F A

C) Fae w&dT e F

D) hae qoaET & fam

74) Which ONE of the following statements is INCORRECT?

A) Alleles are different forms of the same gene.
B) Alleles are present at the same locus.

C) Alleles code for different isoforms of a protein.
D) Alleles are non-heritable.

74) freaferfiaa & & %19 91 F97 TG 27

A) Freftor, T & S o fafi= weT .

B) SAefled Uk €1 i feig (cired) ot 3uféerd 2 2.
C) wrcfiew, w WA & fafir= w1 fffa w0 €.
D) 3Tefie® o ST e (F-efieae) g e

75) Which ONE of the following statements is INCORRECT about restriction endonucleases?

A) They serve as primitive form of immune system in bacteria,
B) They digest the DNA non-randomly.

C) They digest the DNA at specific location.

D) They digest the DNA from free ends.
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75) Wit Sl & ded § 1 |1 T 3Ee 87

A) # Sframupst i wforen someft % snfe v fi @ w1 F L
B) ¥ EUAT & qTaH gfeaeh (FH-139) §9 & Fd 2.

C) I Siuan %1 g fafie s o df #+d &

D) ¥ FreA =t are g faif & a2

76) The number of net ATP molecules produced from 1 glucose molecule during glycolysis is

boer
O

76) wrifafes & dF w@EE ¥ wF o @ ATP ¥ g () fRd oopil @1 Semed emr 27

Bomx
AN =

77) Which ONE of the following coenzymes is required for the conversion of L-alanine to a
racemic mixture of D- and L-alanine?

A) Pyridoxal-6-phosphate

B) Thiamine pyrophosphate
C) Coenzyme A

D) Flavin adenine dinucleotide

77) L-tarfm #1 D- it L-tgdfm & ws wits o § ofefds =0 % fog e & 8 e #1-demw
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78) The cyclic electron flow during photosynthesis generates

A) NADPH alone.

B) ATP and NADPH.

C) ATP alone.

D) ATP, NADPH and O,.

78) wsmr weymur % dNH SR & W YElE ¥ Scaed wen/Ed g,

A) #=a NADPH

B) ATP st NADPH

C) #=@ ATP

D) ATP, NADPH sit O2

79) Match the type of cells given in Column I with organisms given in Column II. Choose the
appropriate combination from the options below.

Column [ Column II
(P) Flame cells (1) Sponges
(Q) Collar cells i) Hydra
(R) Stinging cells (i11) Planaria
A) P-iii, Q-i, R-ii
B) P-iii, Q-ii, R-i
C) P-i, Q-ii, R-iii
D) P-ii, Q-iii, R-i
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79)=™ & & wh wfmmsdt & vor &1 w9 | § fw 7w | & fow, 99 oo fawed @ @
s Wt wAH Al foehew w1 S &L,

& | o ||
(P) e (wm) i (i) =
(Q) =ier =ifrrd (iil) erzz
(R) & (fefim) wifimm (iii) =rfen

A) P-iii, Q-i, Rii

B) P-iii, Q-ii, R-i

C) P-i, Q-ii, Riiii

D) P-ii, Quiii, R-i

80) Compared to the atmospheric air, the alveolar air has

A) more pO; and less pCO;
B) less pO, and more pCO»
C) more pO, and more pCO»
D) less pO- and less pCO-

80) ATgHEEAT Fal 1 g1 H, F6 FHiushier (efeadtars) § 3uftyd gar §

A) pO, ST 3R pCO, FH T2,
B) pO, F4 3 pCO, SIS BT 2,
C) pO, ST 3R pCO, TR Bl 2.
D) pO, &8 3 pCO, F4 eaT 2.
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Section 5 - PartB-Mathematics

. _ 2 3 .42 _ 9,2
81) Let *+Y1Z be positive integers such that HCFXY,2) =1 gpq X° +y° =22°
Which of the following statements are true?

I. 4 divides * or 4 divides 7.

11. 3 divides * T ¥ or 3 divides * ~ 7.
2 2

1L 5 divides Z " =¥ 7).

A) I and Il only

B) II and III only

C) II only
D) Il only

o iy o 2
syama e Y Z gurers dend w v E fh ner® Y 2) =1 o 2% +y% =225

GERCI= I E LR R ATk e = o )
L4, ~ Frffrd w2 ana, }’ﬁﬁwﬁmma
3 X T Y s ferfmameas, ¥ Y @ fnfm e

2 __ .2
II1. 5, z(x" -y %?r%mﬁam@

A) = | st I
B) #=er Il st Il
C) == I
D) #== I

82) How many different (mutually noncongruent) trapeziums can be constructed using four

distinct side lengths from the set {1'3'4'5’6}?

A) 5
B) 11

C) 15
D) 30
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82) =T ST CRT TFETE T Y13 § T Tom SEaimad (mutually non-congruent) el GHE I (trapezium) FHTC
s 2 st o et e S B00) g

Lofig b
tad — = LN
o= Lh —

83) A solid hemisphere is mounted on a solid cylinder, both having equal radii. If the whole
solid is to have a fixed surface area and the maximum possible volume, then the ratio of the
height of the cylinder to the common radius is

W >

1:1
1:2
2:1

O

)
)
) 2
)ﬁ:l

=)

83) T STH AT T 1 FHI 2T ATel U ST sler T et fora stwan & | afe et 2ra st @ v fraa aadt dee 2
3TN 3HT U ST SV TG 2, T, e i o a9 B & ST 2

A) -3
B) 1:2
C) 2:1
D) 1../'E:l

84) Let ABC e an acute scalene triangle, and O and  be its circumcentre and
orthocentre respectively. Further let ¥ be the midpoint of 9. The value of the vector

sum NA+ NB+NC i

A) 0 (zero vector)

|

B) HO
1—s
-HO

C) 2
“on

D) 2
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84) Agcﬁmﬁmﬁﬁﬂ'&l%m 0 ¥ Hm:mﬂﬁ}'(circumcemre)Sﬁ'(m%i(onhocentre)'glm
at N OH et mm s NA+ NB4NC o o

85) The quotient when 1+ x? +x* +2° +-+ 2§ divided by

L¥xtar gt o

A) xl?_x15+x13_x11+”_+x
B) x17 x5 13 114 4y
gy FTERCHET LM p A

A7 .16 15 _ .14 4 . _
D)l x4 x** 4+ 1

) 4 " —— 24 2 . 17
85)m1+x +x +x + +x Eﬁ.l"’l’ﬁ'l = b Sal = +Xx ﬁﬁwrﬁm%mm%aam
(quotient) EFTT

B) X7 +x5 x4 x
C) x17 4+ x16 4 x15 41 x24 4 .11

17 __ 18 . [
D)x X x** 4+ 1
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. s, [R-=R

I. UF STl qEn ABHTFIT'E’ﬁF fix)<4

it Y Hfw

1. U drEafas g B WUFER g fF f&x) =B,

ot L ¥R

_f(x) = Tl — log(1 + |x]).
























































































