Setld:39_8 05_NOV-2017_BATCHO1

STREAM SA

Page10f57



Setld:39_8 05_NOV-2017_BATCHO1

Section 1 - PartA-Mathematics

1) A quadrilateral has distinct integer side lengths. If the second-largest side has length 1{],

then the maximum possible length of the largest side is

A) 25
B) 26
C) 27
D) 28

1) T =S AT SIS T TS ST STeRT q0Tieh STy € | A7 o o gt o ohl arvalrs 10 EEIRCECECREIE)
HTerehaH TAFTS BT

A) 25
B) 26
C) 27
D) 28

200!
2) The largest power of 2 that divides 100! is

A) 98
B) 99
C) 100
D) 101

200!

2y siE 2 @ e S 100! ) R el 2, Fefiad gnh

A) 98
B) 99
C) 100
D) 101
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2 2 2 2 __
3) Let @1, @2, A3, %4 be rea] numbers such that and 1 tax+a+a =1 1he e
smallest possible value of the

—a,)* + (a, —az)* + (a; — ay)* + (a; — a,)’

expression (a, lies in the interval

Ay (0,15)
g) (1.5,25)
c) (25,3)
p) (3,35

2 2 2 2
o S , a;j+as+as; +a;=1

(a;—a,)?+(a,—az;)* +(a; —ay)*+ (a, — a,)?

e freferRadessin
T =IAH W HHTARad i § g
A) (0,1.5)

B) (1.5, 2.5)

C) (2.5, 3)

D) (3,3.5)

4) Let S be the set of all ordered pairs (xY) of positive integers satisfying the condition
x? — y* =12345678. Then

A) S is an infinite set
B) 5 is the empty set
C) S has exactly one element

D) S is a finite set and has at least two elements.

4)?11%5%113@%@%%@? Ex’yjs‘v'rw%% x* -y = 12345678
A)S@aﬁﬁagv—nm%

B) 5 w fw wyem 2

C) S # ¥ w @ o

D)S@vﬁﬁﬁw%ﬁuﬁmﬁm 3 I E
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5) Let A1A243 " As pe 4 nine-sided regular polygon with side length 2 units. The difference

between the lengths of the diagonals A14s gpq 4244 equals
A) 2+ V{_

B) Vi12—-2

C) 6

D) 2

5)?11%"ql‘q?‘flg A Toh R 1 A et € e e 2 3o B | ferof Ads o A2s oot s
Ll

A) 2+V12

B) Vi2—-2

C) 6

D) 2

6) Let 1 @2, On pe 1 nonzero real numbers, of which P are positive and remaining are
negative. The number of ordered pairs Gk, J < k, for which %% is positive, is 55.

Similarly, the number of ordered pairs G k), j < k, for which 7% s negative, is 50. Then
p*+(m—p)?;
the value of is

A) 629
B) 325
C) 125
D) 221

6)a1’a2""ra“’n3m3r - °%,ﬁv|=|ﬁp’ § e % T 919 SO %\@%ﬁﬁ@ﬁu’k),
aﬁj{k <k

i T et S geeem s gm0 6 i/ <K senf
i 2 _ 2
YO ey Fer e s0 2 7w P + (0= P)°
A) 629
B) 325
C) 125
D) 221
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HIfD b,¢,d are four distinct numbers chosen from the set {123,...9 }, then the minimum
[l C

value of b o4 1S
3
A) 8
1
3

B)

a,b,cd {1,23,..

a,c
TR AT HEATE T, Toe "g}ﬁﬂﬁw%aa b @ o1 =am A g

8) If 727 - 48" = E'x'v, where X and Y are nonzero rational numbers, then * T equals

A) 3
10

B) 3
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g 727 487 = 6 4 +

st X e y SR ITH e &, ad XTY sramdm
A) 3
10

B) 3
c) —3

D) 3

9) Let AB pe 3 line segment of length 2. Construct a semicircle S with 4B as diameter. Let

T

C be the midpoint of the arc AB. Construct another semicircle | external to the triangle

ABC with chord AC as diameter. The area of the region inside the semicircle T but outside S is

Z

=z

g &
SRR

9)141?@?%‘43 TS 2W@W%\A3ﬁ ST A 8T, Th eI Ssr—nm CWAB 1 qeAfeg 8| AT T
g g | s g A5 C o e i oy v AC st e i 8t o | 3 s s
sﬁs%w%wzﬁm?

Z

=z

g &
SEEERE
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135 125 115 3
10) Let (%) be the remainder when the polynomial * FXTT =+ + g divided

3
by *" X, Then

A) (%) is the zero polynomial
B) r(x) 1S a nonzero constant
C) degree of (%) is one

D) degree of (%) is two

x135+x125_x115+x5 +1

10) WM < fof wgTe #° " Xt ad | O g

n ") gy

B) r(x) e SR foaish |
o T
T(x)

FEd |

D) FTECT2 R

43361 can be written as a product of two distinct prime

43361 4

11) It is given that the number
numbers P1:P2_ Further, assume that there are 42900 numbers which are less than
are co-prime to it. Then, P1 + P2 ig

A) 462

B) 464

C) 400
D) 402

11)@@43361aﬁa‘rwm(mime)ﬁw&ﬁ P1:P2y U o &9 H 54 {ohaT ST Eehal @ | W of fop UEt
1000 wemt E5 e 3901y s s zwr e (coprimey 37w P1 T Pz 3

A) 462
B) 464
C) 400
D) 402
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12) Let ABCpe 4 triangle with £L-90° praw (D perpendicular to AB. Choose points M and

N on sides AC and BC respectively such that DM BC 3nqg DN AC 1f
DM = 5DN =4, 4. AC .4 BC

is parallel to is parallel to

are respectively equal to

12)afs ABC@%&H%HW%%AC:%Q. AB ot e CD I T ST 8 | 7 o fop fofg M o Nﬂmaﬁ
AC?MT Bcwww&%%ﬁﬁ DM, BE%W%W DN, AC%W HRIH

DM = 5,DN = 4,aa ACW BCW:_@ﬁ
41 41
A) 4’ 5
39 39
B) 4’ 5
38 38
C) 4’ 5
37 37
D) 4’ 5

13) Let A,G and H be the arithmetic mean, geometric mean and harmonic mean, respectively
of two distinct positive real numbers. If ¢ is the smallest of the two roots of the

equation AGG — )X +GH —Dx+HA~6) =0, ..

A) —2<a<—-1
B) D<a<1
Q) —l<a<0
D) 1l <a<?
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13) afg A,G qe Hﬁlﬁﬁ@f AT TTCHR ATETIeh ST ohT SHHIT: STRTTIOTI, SATHATT a2 glcHeh HIL ©, d
Frfaftaa efteor

A(G—-H)x*+GH-A)x+HA-G) =0, vt w B L JR W

A) —2<a<-—1

B) D<a<l
C) —1<a<0
D) 1l <a<?2

14) In the figure, ABCD g 5 ynit square. A circle is drawn with centre O on the extended line

(D and passing through A If the diagonal AC i tangent to the circle, then the area of the
shaded region is

t O

...........
...........

...........
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14) f=ifera e o ABCDQEF%@&ﬁ%ﬁET&HCD‘{@TW Oé}—;w A & TTSRAT g1 T I Gian St @ | afe
et AC I O TIRISAT 2, T BTATTR &1 T &%t &I

t O

...........
...........

...........

5 4 4 1143 2 ; _
15) The sum of all non-integer roots of the equation ¥ — 67 +11x" = 5x" =3x+2 =0

A) 6
B) -11
C) -5
D) 3

B il s Al B2 e _
15) X 6x* + 11x 5x 3'\'+2_0%wﬁ P I A

A) 6
B) —11
C) 75
D) 3
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Section 2 - PartA-Physics

16) Consider the following statements (X and Y stand for two different elements)

(I) 32X% and 33Y% are isotopes.
(I1) X3¢ and 4, Y*° are isotopes.
(IIT) gsX'™ and gsY'"” have the same number of neutrons.

(IV) 92X?*° and 94Y?* are isobars

The correct statements are:

A) Il and IV only.

B) I, Il and IV only.
C) II, III and IV only.
D) L II, Il and IV.

16) fr=farfiaa swemT o (X 3T Y &Y 77 dcall (elements) 3T GIITT ©)

(1) X% e 5, Y HHEITH (isotopes) # |
(I1) X T ,, Y™ g § |
(IT0) ¢sX'™ Wo Y77 | =YgHI hl AT HAH 2 |

(IV) 0, X2 T 5, Y2 GUWT (isobars) ¢ |

e e A R

A) Fe |l s IV

B) %= |, Il st IV
C) F=a I, lll s IV
D) = I, I, Il sic IV
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17) A student performs an experiment to determine the acceleration due to gravity g. The
student throws a steel ball up with initial velocity # and measures the height 4 travelled by it at
different times ¢. The graph the student should plot on a graph paper to readily obtain the value
of gis

A) hversus t.

B) & versus £.
C) h versus 1.
D) A/t versus ¢

17) We Toremeff Tecefar waom g o1 1 & o oI Uk SRIRT et @ | foremeff weh &t ot i ot Sfeseh T1fd o & 0 el & 3T
STAT-STAT THAT T Tig G a2 <t TR Samfl /2 ht HI9aT & | g o | 3l IS & 1 i o fora foemeff &6t v 716 9 | sk
T UTH STRRad hiAT =Ry 2

A) h% e ¢
B) A% AN £

C) A% e Vs
D) A/t% GTUE ¢

18) A person goes from point P to point Q covering 1/3 of the distance with speed 10 km/hr,
the next 1/3 of the distance at 20 km/hr and the last 1/3 of the distance at 60 km/hr. The
average speed of the person is

A) 30 km/hr
B) 24 km/hr
C) 18 km/hr
D) 12 km/hr

18) Tk =ffh foig P & foig Q ook weett 1/3 gt 10 kmy/hr sh =ITed , 3Tt 1/3 g 20 km/hr 21 =Tet & e Sifaw 1/3 g8t 60 km/hr
T =T W T BT © | afh Y Sfred = e R |

A) 30 km/hr
B) 24 km/hr
C) 18 km/hr
D) 12 km/hr
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19) A person looks at the image of two parallel finite length lines PQ and RS in a convex
mirror (see figure).

@é

/

Which of the following represents schematically the image correctly? (Note: Letters P, Q, R
and S are used only to denote the endpoints of the lines.)

Q

" 1 Ve

.-J ?f 1". ;r///' /’i}"l %\

o _——— Ao __———"FA0 PIA & /A

/) 7 /] A

7 — 7 7 7

Vi A A ]

Vi v

A B. C D

A) A
B) B
Q) C
D) D

19) T Ak It GUUT § THT=R EIfHd {@3ti PQ 3T RS o Tfcfsrsr ot <@ & | (e 3R |

2,
/é
/

/

fe1 5 @ o 11 e we ufafer s ewiar g 2

[#]
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o
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)
)
)
D) D

20) In Guericke’s experiment to show the effect of atmospheric pressure, two copper
hemispheres were tightly fitted to each other to form a hollow sphere and the air from the
sphere was pumped out to create vacuum inside. If the radius of each hemisphere is R and the
atmospheric pressure is P, then the minimum force required (when the two hemispheres are
pulled apart by the same force) to separate the hemispheres is

A) 2mR*P

B) 47IR*P

C) TRP

D) TR2P/2

20) TR (Guericke) 3 SRINT H ATIHSTH ATa % TG 1 fowam o forw el 3 A Tefereita et oh1 Toh U o AT gt Uk
WRGAT AT ST ST &, 37 36 el | Faia a1 s o forw gar ferer <1 St 2 | afe geiss o1efmiet <t s R 2 3iit
ARIHETAT ATl PR, T STEAT hl ST A o FeAq =IAH fefeT et Tt 81 2

A) 2nR*P

B) 4TR*P

C) TRIP

p) TR*P/2
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21) Positive point charges are placed at the vertices of a star shape as shown in the figure.
Direction of the electrostatic force on a negative point charge at the centre O of the star is

.1{:

/AN
XX

1

A) towards right
B) vertically up
C) towards left
D) vertically down

21) ot & ferame, S1gar ereneh feig STl bl Ueh ARI-SATHT o6 STST o T STl @ | 9 oh o O WX fberd Uoh homTeneh feig atrarmr
TR et ey wrt <Y fwm = At 2

':]ff.i

/AN
XX

1

A) zrff T
B) swfr 3w ft 7@
C) arft @@=
D) 3@k fimr &t @@
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22) A total solar eclipse is observed from the earth. At the same time an observer on the moon
views the earth. She is most likely to see (E denotes the earth)

A) A
B) B
C) C
D) D

22) G & To T T TV ST ST © | S A T5HT O T NeTeh SRt bl ol © | 98 T § fohe SATepi ot o 2 (E et
H AR )
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23) Ice in a freezer is at =7 °C. 100 g of this ice is mixed with 200 g of water at 15 °C. Take the
freezing temperature of water to be 0 °C, the specific heat of ice equal to 2.2 J/g °C, specific
heat of water equal to 4.2 J/g °C, and the latent heat of ice equal to 335 J/g. Assuming no loss
of heat to the environment, the mass of ice in the final mixture is closest to

A) 88 ¢
B) 67¢
C) 54¢
D) 45¢

23) Uk Wi (freezer) H ath —7 °C WIGT ] | FHTH 3 100 g 1 15 °C W R 200 g ot & forerram Sirar @ | ot o bt
ATIHT 0 °C, % hl TofR1e ST 2.2 J/g °C, Ut 6t ffTe S56AT 4.2 J/g °C T sIeh <Al 70 ST 335 J/g o R o | Wi IS ok
TATEROT H FOAT 1 g9 el BraT &, aa fam fieror # ot st gegme e 7 @ fopaes i 2 2

A) 88¢g
B) 67¢
C) 54¢
D) 45¢

24) A point source of light is placed at 2f from a converging lens of focal length 7. A flat
mirror is placed on the other side of the lens at a distance d such that rays reflected from the
mirror are parallel after passing through the lens again. If =30 cm, then d is equal to

A) 15cm.
B) 30 cm.
C) 45 cm.
D) 75 cm.

24) TehTRT o1 Ueh {sig FId Th £ BIshd gt et STTEIA <18 § 2/ 21 0 0 TN STl € | Toh SHeel 40T ohl oi ohl gal &l o gl
T 36 ST T@T SITT & fof S0 & qrafefd fortt o & STeT o 9 HHT=a & STt & | A £= 30 cm, T o 1 T 31 82

A) 15cm.
B) 30 cm.
C) 45 cm.
D) 75 cm.
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25) The word “KVPY” is written on a board and viewed through different lenses such
that board is at a distance beyond the focal length of the lens.

(1)

Ignoring magnification effects, consider the following statements.

() Image (i) has been viewed from the planar side of a plano-convex lens and image
(ii) from the convex side of a plano-convex lens.

(I Image (i) has been viewed from the concave side of a plano-concave lens and
image (ii) from the convex side of a plano-convex lens.

(1N Image (i) has been viewed from the concave side of a plano-concave lens and
image (ii) from the planar side of a plano-convex lens.

(IV) Image (i) has been viewed from the planar side of a plano-concave lens and
image (ii) from the convex side of a plano-convex lens.

Which of the above statements are correct?

A) All four.

B) Only (III).

C) Only (IV).

D) Only (II), (IIT) and (IV).
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25) T SIS W 3163 “KVPY” fofar & ST s o= <iel & <@ St € | 1S o o T hiehdl 0 8 L@ T g |

(i) (ii)

ST (magnification) & T T Wﬂﬁéﬁ@ﬁﬂﬁﬁﬁlﬁwmﬂéz-
(1) forest (i) 1 ek THae O % THde T Y T & U ST (i) Rl Uk THAA R ol ShY ST (60 Y 3T @ @1 T R |

(11) ToraT (i) T U THAATIA ol o STadT (&8 ohl TR & U fofel (i1) T Teh THaeiel ol shi 3ol fe&d shl 3T § 3@
T 2|

(111) forT (i) =T U AT ol ShT Teaet el Sht ST @ TS Tt (ii) SRl Ueh THAeiel ol shi 3ot fe& shi 3T & @ T
7|

AV) fowa (i) 1 Uk THAeTeae o F % THde el it 1 8 U fore (ii) sl Ueh THdeiae o shi Saot fedd 3T 3T 9 3@r
TR |

IYUTH | i U FHIYT G 22

A) ot =

B) hadt (111

C) Fad (IV)

D) sad (I1), (I11) 3T (IV)
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26) A ball is dropped vertically from height / and is bouncing elastically on the floor (see
figure). Which of the following plots best depicts the acceleration of the ball as a function of

time.
h
t

)

| I

N\ N\
A) 'y

.Hl - - i

ko "
B)

ﬁl

gl N 7

= NI
c

_l

£ : : L
D) '
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26) ST T3 Tt TG T ST T 8, Uek e {58 4 3rms & FTRa 19 B, el O Yomee €9 ¥ 39eAd! § | e O 9 e o s
g o TauT (acceleration) I T o Hel o Y H ST &

acceleration
=
/
=i

acceleration

ol

.—1-'

acceleration

S
-

 J

acceleration

S
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27) A student studying the similarities and differences between a camera and the human eye
makes the following observations:
(I) Both the eye and the camera have convex lenses.

(IT) In order to focus, the eye lens expands or contracts while the camera lens moves forward or
backward.

(IIT) The camera lens produces upside down real images while the eye lens produces only
upright real images.

(IV) A screen in camera is equivalent to the retina in the eyes.

(V) A camera adjusts the amount of light entering in it by adjusting the aperture of the lens. In
the eye the cornea controls the amount of light.

The correct statements are:

A) Only (1), (IT) (IV).

B) Only (I), (IIT), (V).

C) Only (I), (IT), (IV), (V).
D) AlL

27) U foremeff X 3R w2 % ST o ofi GHIAT U STHHIAT b1 STEE o T8 © | 7 T Sraeiteh ot iferd e 2
(I) TG FR I T AAAA L |

(1) BIshH B S1G hT ¥ et Ue FHhedT &, Sfafeh AL shT oid ST 37 ofes Tl el € |
(IIT) A T T ST oeh ToreT ST o o ST €, STeifeh 11 o1 el shelel areditersh foreat, ST #feIT (upright) B1aT €, SHTAT R |
(IV) 3% 3T 9&T 311G o AT o T 2 |

(V) HERT 38T A Tt TS ohl TTAT 3hl & o 5 (aperture) T GHTANNG o o (i @ @ | WT@&H?{[—W (cornea)
TSRTST T TTAT ahT i st 2 |

T FATR -

A) Fad (D), (1) (IV)

B) &ad (1), (IID), (V)

C) e (I), (1), (IV), (V)
D) ot
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28) A particle starts moving along a line from zero initial velocity and comes to rest after

moving distance d. During its motion it had a constant acceleration T over 2/3 of the distance,
and covered the rest of the distance with constant retardation. The time taken to cover the
distance 1s

J2d/3f

A)

) 2//31
c) V3d/f
D) J3d/2F

28) Ueh U1 Ueh BT L@ T I TP 9T (initial velocity) ¥ <IeTdl §31T gl 0 T o e ST & | $6 1M1 o G, 2/3 g0 ek
Wwﬁaﬁwﬁf Tl € HIT e STehi 2hl Gl Toh 1 wiet & o1 ohedT € | 0 00 bl 7 it H et WH fefetfl & 2

n) V2475
8) 2 Va3
C) J3d/f
o) V3T

29) If the image formed by a thin convex lens of power P has magnification m then image
distance Vis

1-m
—
A) P
1+m
'I_',‘-':
B) P
T
b= —
C) P
1+ 2m
r =
D) P

Page230f57



Setld:39_8 05_NOV-2017_BATCHO1

29) Ife Teh YaelT I oid fSTEeht erar (power) PR, m AT (magnification) & a1y fore sTAT |, Wﬁwaﬁraﬁ, v gt

1-m
p——
A) P
1+m
r =
B) P
T
= —
C) P
1+ 2m
r =
D) P

30) A long cylindrical pipe of radius 20 cm is closed at its upper end and has an airtight piston
of negligible mass as shown. When a 50 Kg mass is attached to the other end of the piston, it

moves down. If the air in the enclosure is cooled from temperature 7 to r— &T, the piston

moves back to its original position. Then AT/T

is close to (Assuming air to be an ideal gas, g
= 10 m/s?, atmospheric pressure is 10° Pascal),

= —

A) 0.01
B) 0.02
C) 0.04
D) 0.09
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30) ST foh T ST T SITAT TIT &, ek o ST e, foraehl A 20 em 2, 3 ol S Y sig 6T T | 366k 3T
T WIE A ITY%E (airtight) THEA (piston) 8 | AT 36 HoclT & T SR T 50 Kg W TeH a1 ST, 7 I =l ST @ran 8 | Afe

= (enclosure) % et 1 &1 1 AIHME 7 r= &TWHWW,H\TWWW@WWQ@%W% |

AT/T T A 34 © oo ehe 2 (3T i STTaRT 18 71 foll ST g=10 m/s?, ATHESET™ 31 10° Ikt & [) ?

A) 0.01
B) 0.02
C) 0.04
D) 0.09
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Section 3 - PartA-Chemistry

31) The structure of 3-methylpent-2-ene is

32) The stability of carbanions

_ O 0O ,_ o Q ..
CH3;CH,CH,CH» CH2CHCH,CH, (CH3):C CH;C(Ph)CH,CH;

II I1I I\Y

follows the order
A) III<IV<I<II

B) I<II<IV<III
C) HNI<I<I<IV
D) IV<III<II<I
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32) fo=ifora el RO (carbanions)

S) ©
CH3CH>CH,CH CH2CHCH,CH,
| II
F Ticd &1 FF 9 FH EEl o

A) NTI<IV<I<II

B) I<II<IV<III
C) HNI<I<I<IV
D) IV<III<I<I

33) In the following reaction

®
N;,‘Cl®+ 0" NaOH
O ®

the major product is

Neas

<8
5 O

NH.
& ©/ OH
N
v
5 O

(CH2):C°

I

©
CH,C(Ph)CH,CH
v
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33) fotifera afrfspan o
®
N> i x-CH  NaOH
+ | —_—
SR
g@rscma%

gl

q
%) O NH,
©) @ OH
o AT
o

34) In the reaction of 1-bromo-3-chlorocyclobutane with two equivalents of sodium in ether,
the major product is

A) Br—\/>—\/>—CI

‘ : :/ |
n

B)

o) ct—>——ci
S

D)
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34) 1-5H1-3-FCART ATgaT o4 T SR | 31 Goiqed Tifeam o aer Afafran # qed 3eame &

A Br\\—w¥c1

35) The order of basicity of

NH, NH R\
2 R
o o™ 9 ¢
OzN ' ‘N
I I III

H
IV

1n water 1s

A) IV<III<I<II
B) I<I<IV<II
C) IV<I<II<II
D) I<I<I<IV

35) fo=tifeRa 2nfirent
NH, NHL \
o om Y
O,N" N7 K
| I IT1 IV
T ST 5 &ThdT o1 Tl 5 &

A) IV<III<I<II
B) I<I<IV<II
C) IV<I<II<II
D) I<I<I<IV
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36) The first ionisation energy of Na, B, N and O atoms follows the order

A) B<Na<O<N
B) Na<B<O<N
C) Na<O<B<N
D) O<Na<N<B

36) Na, B, N T& O TRHTUSY oh oI STRIARTOT 371 6T well 361 T Tepm 2

A) B<Na<O<N
B) Na<B<O<N
C) Na<O<B<N
D) O<Na<N<B

37) Among P,0s, As,03, Sb,O3 and Bi,0s, the most acidic oxide is

A) P,0s
B) ASzO3
C) Sh,0s
D) Bi,0s

37) P,0s, As,05, Sb,0; T Bi,O; H ¥ Tai{ereh e ATHT3E &

A) P,0s

B) ASzO3
C) Sb,0;
D) Bi203

38) Among K, Mg, Au and Cu, the one which is extracted by heating its ore in air is

A) K
B) Mg
C) Au
D) Cu

38) K, Mg, AuTd Cu H ¥ o 9T I 36k 3% 1 &l 1 TH T TSRS (extract) Foram SITaT &

A) K
B) Mg
C) Au
D) Cu
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39) The metal ion with total number of electrons same as S*~ is

A) Na'
B) Ca?*
C) Mg2+
D) Sr**

39) fwifere o & fore Tq TR ¥ et Soiag i ohl TG S*7 o Soiag ol HEAT o ST &

A) Na'
B) Ca*
C) Mg2+
D) Sr**

40) X g of Ca [atomic mass = 40] dissolves completely in concentrated HCI solution to
produce 5.04 L of H, gas at STP. The value of X is closest to

A) 4.5
B) 8.1
C) 9.0
D) 16.2

40) X g Ca [WRHTY] WR = 40] €15 HCI 3 Hiet § qUId: S Farar. (STP) W 5.04 L H, 14 3d1 8 | X 1 7 11 7 & forreh
EECER

A) 4.5
B) 8.1
C) 9.0
D) 16.2

41) A 20 g object is moving with velocity 100 m s™!. The de Broglie wavelength (in m) of the
object is

[Planck’s constant & = 6.626 x 1073* J s]

A) 3.313 x 1073
B) 6.626 x 107
C) 3.313 x 107!
D) 6.626 x 107!
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41) 20 g 3T TH I 100 m s 3 T { TIAe & | 30 ] 1 S 5 (de Brogli) T 3wk (et #) 2

[Cetieh fadie A= 6.626 x 10 J 5]

A) 3313 x 1073
B) 6.626 x 107
C) 3.313 x 107!
D) 6.626 x 107!

42) In a closed vessel at STP, 50 L of CHy is ignited with 750 L of air (containing 20% O,).
The number of moles of O, remaining in the vessel on cooling to room temperature is closest
to

A) 5.8
B) 2.2
C) 4.5
D) 6.7

42) GTATET. (STP) W fheft sig s & 50 wfiex CH, 31 750 <ftet gar (e 20 % O, ®) o BT STt SITdT @ | S & dqTashy
(room temperature) X 38T A % &€ S H I 519 O, o Hidll sht G faiferd & & fohdes T ©

A) 5.8
B) 2.2
C) 4.5
D) 6.7

43) CO; is passed through lime water. Initially the solution turns milky and then becomes clear
upon continued bubbling of CO,. The clear solution is due to the formation of

A) CaCO;

B) CaO

C) Ca(OH),
D) Ca(HC03)2

43) 3 % S & CO, T rarTfed foram ST & | S =it i o ST @ S7R CO, AIan Safed i T =i &es 81 S e |
T Hid (Hfiad 9 foheeh s 3 Sror grar &

A) CaCO;

B) CaO

C) Ca(OH),
D) Ca(HC03)2
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44) The maximum number of electrons that can be filled in the shell with the principal
quantum number n = 3 is

8

A) 1
B) 9
C) 8
D) 2

44) I FdieH §&AT (principle quantum number) n = 3 AT e T Aferehan ferem EYEEE! W T G &
A) 18

B) 9

C) 8

D) 2

45) The atomic radii of Li, F, Na and Si follow the order
A) Si>Li>Na>F

B) Li>F>Si>Na

C) Na>Si>F>Li

D) Na>Li>Si>F

45) Li, F, Na Td Si % WA Brsamett &1 sI4 91 37 621 §

A) Si>Li>Na>F

B) Li>F>Si>Na

C) Na>Si>F>Li
D) Na>Li>Si>F
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Section 4 - PartA-Biology

46) The major excretory product of birds is

A) urea

B) uric acid
C) nitrates
D) ammonia

46) et o Te Icertt Seare fore J 9 i | e

A) Ife@n
B) Ik AFcA
C) HTgge
D) fmifan

47) Codon degeneracy means that

A) several of the amino acids are coded by more than one codon.
B) one codon can code for many amino acids.

C) one amino acid can be coded by only one codon.

D) the codons are triplet nucleotide sequences.

47) el (HISH) T STTHNAT (SISIET) § T qTead 82

A) g SFHT STFAT T heeie U § STaT Tohel § BT .
B) T Wehe &g SAHA! ST T el T Tkl 8.
C) Te STHT 3T il Feeha haet Toh Jehe & Hahell 2.

D) T e A fFieTss 1 M 2.

48) In cell cycle, during interphase,

A) two daughter cells are produced.
B) the nucleus is divided into two daughter nuclei.
C) the chromosome condenses.

D) the DNA is replicated .
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48) HITITHT <Tsh o I7dT: TTTAT (IThT) o SR

A) 31 A TR S €.

B) shw5eh, & Pl ehfesehratl o forsrisia €1 e €.
C) TOR HEA & 91 <.

D) SITHT %t Tciehfer (Tettohe)se 2.

49) Transfer of genetic material between populations is best defined as

A) gene flow.
B) genetic drift.
C) genetic shift.
D) speciation.

49) AT o T ST (SHTEeR) et o TR st Ted Tdish SATedT e § & i 9T T 82

A) SIH JaTE

B) SHehIT 31980 (SHfe fgwe)
C) S famrea (SRfee i)
D) STfer e (SEfur)

50) Which ONE of the following statements is CORRECT about the tobacco mosaic virus?

A) It affects all monocotyledonous plants.

B) It affects photosynthetic tissue of the infected plant.

C) It does not infect other species belonging to the Solanaceae.
D) It infects gymnosperms.

50) T 5 & 1 &1 Ho rsiehl Histeh foreo o foeer gy 22

A) T8 quft UeheisTost et s Juferd st 2.

B) IE Tsh{ird TS o Teh1aT HohHT ITeh! ol JeTfard ST &

C) IE WICHHT el § He e 1= ST bl HEhiHd 7] LT 2.
D) € SFTIRHTSTT hl Tkt LT 2.
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51) Which ONE of the following statements is CORRECT about placenta?

A) Placenta is permeable to all bacteria.

B) Oxygen and carbon dioxide cannot diffuse through the placenta.

C) Waste products diffuse out of placenta into maternal blood.
D) Placenta does not secrete chorionic gonadotropins.

51) 0 1 O I ©1 he 3T (i) o fawar 1 wer 22

A) 3o it Samopst o foTe o gt 2.

B) 3iToRfIsH 3T hTei STE ATerTse 9 & forfia Tef & wend 2.
C) Ul (3%) vered 31T & forafea Brent AT 3 Tk 3 firet <TTd €.
D) 319, ShITETeh MASIS U ht STeT Tel shie! 2.

52) The respiratory quotient of the reaction given below is

2(Cs51HgeOs) + 145 Op 102 COy + 90H,0 + energy
A) 0.703
B) 0.725
C) 0.960
D) 1.422

52) et FRTIA At SATTSRAT T 4 T T 27

2(Cs1Hgg0s) + 145 O2

A) 0.703
B) 0.725
C) 0.960
D) 1.422

102 COz + 90 H,0 + H=T

53) Which ONE of the following statements is INCORRECT about nucleosomes?

A) They contain DNA.

B) They contain histones.

C) They are membrane-bound organelle.
D) They are a part of chromosomes.
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53) T o & oI |1 o =AfTrE o foreer 7 S16e 2

A) 378 T BT R,

B) 3 fewid g 2.

C) ¥ forech & 59 g3 IR &,
D) 3 TOrgHT T e B &,

54) The immediate precursor of thyroxine is

A) tyrosine

B) tryptophan
C) pyridoxine
D) thymidine

54) =TSUTfeRe T ey e (3fafede ferer) Fra § @ 22

A) TTETHH
B) foueit
C) Ui
D) oy

55) The maximum number of oxygen molecules that can bind to one molecule of hemoglobin
is

Com>
\S I " @) Ne o]

55) ST o T 0] ¥ SIS 6 STehaH fohd 307 e T &7

Som>
N B~ O 0
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56) Which ONE of the following biomolecules is synthesized in smooth endoplasmic
reticulum?

A) Proteins

B) Lipids

C) Carbohydrates
D) Nucleotides

56) Tt 1 & fopw Sifore 3107 ot dsggoror fereeft afar: et sirforent & €rar 22

INRIGE:

B) ffugw

C) FETeEged
D) Ffaiered

57) The products of light reaction during photosynthesis include

A) ATP and NADPH
B) O,and NADP"

C) Oz and HQO

D) NADP" and H,O

57) TRTT HEFHOT o ST TR (A15<) 3iffshan & e i d a a4 g2

A) ATP st NADPH
B) st it NADP*
C) simfem si H20
D) NADP* s H,0

58) Hypothalamus directly controls the production of which of the following hormones?

A) glucocorticoid and insulin

B) insulin and glucagon

C) atrial natriuretic factor and gastrin
D) glucocorticoids and androgens
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58) freferRaa # @ forer S o1 Scared Bmdciay © e e gar 22

A) TR I gt

B) 3Gt ST i

C) Uit AEatfean et 3TN g
D) TIHIhISIhaey 3R dgerd

59) Which ONE of the following drugs is NOT obtained from fungal or plant sources?

A) Penicillin

B) Reserpine

C) Acetaminophen
D) Quinine

59) fre o @ A oY Sfiweft, shareh =1 aTey Bl & 9T TE e 22

A) uffafem

B) WA

C) TfoeriIhT
D) F&HE

60) Jean-Baptiste Lamarck explained evolution based on

A) natural selection.

B) survival of the fittest.

C) mutations.

D) inheritance of acquired characteristics.

60) ST SIATEEE AR  eehT oh! SATEAT e H ¥ foh SATEm ox 3h1?

A) STeRfeh =

B) TrqH sht ST
C) Scaftad

D) U cAefor eht SeTmTfed
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Section 5 - PartB-Mathematics

61) Let S be the circle in *Y -plane which touches the *-axis at point ‘q, the ¥ -axis at point

2 2 _
B and the unit circle * ty =1
0CA

at point ¢ externally. If 0 denotes the origin, then the angle

equals

snmms S, Y ama et S C oo b O went ey, Yo @ fig O oo e, o g
x*+yi=1 . C 0__. 0CA
Ex] F arered & fog ~ et war g | Al e @, 9 =
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62) In an isosceles trapezium, the length of one of the parallel sides, and the lengths of the

non-parallel sides are all equal to 30. In order to maximize the area of the trapezium, the
smallest angle should be

Z

o =z
NIISRREENERNE

S

62) T THISETE qHeTHl Iyt (isosceles trapezium) 3 Toh THTR YSIT 2l TFEITS T AT STEHT-R WSIT3l shl TTFTs 304 |

T THRT VST o STUHTH &6 o6 FTQ =IaH HioT T

Z

o =
SRS ERNE

S

63) Let A142,43 pe regions in the *Y-plane defined by

A, ={(x,v):x* + 2y* = 1},
A, = {(.\f, y):|x|® + 2\-"§|_1_r|3 < 1}’
A; = {(.\f, y): max(|x|,v2|y]) < 1}.

Then

A) A, DA, DA,
B) A; D A, D A,
C) HEDHEDHJ_
D) AE:AED‘HI
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AIJAEJ AE 1’}!

63) A o T q A & 36 TRR & TR

A ={(x,y):x* + 2y = 1},
A, = {(.\f, y):|x|® + 2\"7|_}'|3 < 1},
Ay = {(x,¥): max(|x|,V2]y|) < 1}.

dd

A) Ay DA, DA,
B) A; D A, D A,
C) AEDAE:)AI
D) A; DA, DA,

64) Let ABCD pe square and Epea point outside ABCD gych that £4/C are

collinear in that order. Suppose EB =ED =130 54 the areas of triangle EAB gng

ABCD

square are equal. Then the area of square ABCD jg

A) 8
B) 10

oy VIZ5

64)3’&’ ABCD@H’T%W@F]%% E’ ABCD %W@W%% E’A?rﬁ'{csm%'qﬁgﬂif@%(collinear)él

A) 8
B) 10

oy VIZ5
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65) Consider the set A={123,.., 30}. The number of ways in which one can choose three

A

distinct numbers from “* so that the product of the chosen numbers is divisible by %is

A) 1590
B) 1505
C) 1110
D) 1025

65)Wﬁ%®ﬁﬂgﬁﬂww%ﬁﬁ A=1{123,..,30} | T UE aiiehl Sl GEAT (number of ways), e A T

T 37T HEATd 39 R T ST R T g% Hens Al 1 U ? 3 o 21, 2

A) 1590
B) 1505
C) 1110
D) 1025
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Section 6 - PartB-Physics

66) Two different liquids of same mass are kept in two identical vessels, which are placed in a
freezer that extracts heat from them at the same rate causing each liquid to transform into a
solid. The schematic figure below shows the temperature 7 vs time ¢ plot for the two materials.
We denote the specific heat in the liquid states to be C;; and C;, for materials 1 and 2
respectively, and latent heats of fusion U; and U respectively.

4
Choose the correct option.

A) C;>Crand U, < U,
B) C;>Crand U, > U,
C) C;<Crand U; > U,
D) C.;<Crpand U; < U,

66) 3 THEY ST § THT FoF0TH o < 3TN 5t bl T ST © | 37 SId-1 ol Ush TTdeh (freezer) T W1 ST 8, ST 370 & G0
T W AT FeTeT o Tedeh 59 ol 31 | Uiafdd o 9ar & | A fewame e fomr & <A1 vt o fofe arqum 7731 9w 36 |y
T foamn T 2 | vered | 37K 2 3 59 sterens # TRk S s ¢, 3R L, 306 @ 3R U 3R U, et T
(A

L

wd faen f

A) C1>Cprosik U< U2
B) CL1>Crosit Ur> U2
C) CL1<Cr2sik Ur> U2
D) C1<Cr2siw Ur< U2
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67) A long horizontal mirror is next to a vertical screen (see figure). Parallel light rays
are falling on the mirror at an angle a from the vertical. If a vertical object of height h is
kept on the mirror at a distance d > h tan(a). The length of the shadow of the object on
the screen would be

TEEn

A) h/2
B) & tan(a)
C) 2h
D) 4h

67) TeF ¥l &It T bl Teh IEATER e o STed H 1T 71T © (ot SR Seater & o shivT ST §U SehTRT ol HHT= foftut quur

TRt @ | fe /2 3T o Ueh Sealfer aeq bl U010 e U gl > /1 tan(0L) 0 TN Y, Al 0Le T 1] shi TLSTS 2hl TalTs <RIl
& 2

A) h/2
B) 4 tan(a)
C) 2h
D) 4h
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68) A spherical marble of radius 1 cm is stuck in a circular hole of radius slightly smaller than
its own radius (for calculation purpose, both can be taken same) at the bottom of a bucket of
height 40 cm and filled with water up to 10 cm. If the mass of the marble is 20 g, the net force
on the marble due to water is close to

A) 0.02 N upwards
B) 0.02 N downwards
C) 0.04 N upwards
D) 0.04 N downwards

68) 1 cm FI=am it weh T Y Mt T 40 em St A1edt & qa # fud i fog 5, fmreht e Moy & Breer @ aidr s 2,
T ) B (3ot o foTu 2141 Frsarmet ot auT foram ST Terar 8) Siedt § 10 om 918 deh 9Tt 911 2 | I e} o1 Se390 20 ¢ 2,
1 3T 9 AT o I T oIt S0 o ferreh shdter 2 2

A) 0.02 N sm # sir
B) 0.02N+#% # sin
C) 0.04 N s # sir
D) 0.04 N3 # sir
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69) In the circuit shown below (on the left) the resistance and the emf source are both variable.
The graph of seven readings of the voltmeter and the ammeter (7 and /, respectively) for
different settings of resistance and the emf, taken at equal intervals of time A¢, are shown (on
the right) by the dots connected by the curve EFGH. Consider the internal resistance of the
battery to be negligible and the voltmeter and ammeter to be ideal devices. Take Ry =V /.

PG

ihil v i a
'||I 2 0 fy VL

R f
_]le L R e R s R T H
I.'
] . .
: : G
E
] : -
A) ] 2Ar 4Ar 6Ar /
H
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69) 1= g9Iie uftay 7 (arft o71) Tfaier Ue emf &rd 141 & afterd & | Tfedier Y Ste-srent uftfkufat o fore dieeriet 3t

ST (SFHST: VIR /) il 7 AT (readings), ST Ueh SIS @UITaer (At) W foe 10 &, fSent Siig s sk EFGH & &9 | fa@man
T R (ST TR W) | AT A 36 St oh1 @7 fies wfokrer Tmmoar 2 o7 aieeHier ud S7Hiet 31mest Sus € |

e R, =V,

i i I 26 )

H 3
2Ry prrermermememmrnansnmrns e » H
I.'
- " . 5
E
i : - +
] 2Ar dAr GAr 0
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D) (1] 2Ar dAr oA
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F

70) Stoke’s law states that the viscous drag force © experienced by a sphere of radius a,

moving with a speed V through a fluid with coefficient of viscosity 71, is given by F = 6mmav

If this fluid is flowing through a cylindrical pipe of radius 7, length Land a pressure difference

of P across its two ends, then the volume of water 4 t

be written as

o

which flows through the pipe in time * can

5

k

where * is a dimensionless constant. Correct values of &, b and € are

70) 1% o TEHTTEN, T a s 1 et S o m RIAT T (coefficient of viscosity) % Za | V' Srref # wreran &, 1
JITRYT A (viscous drag)Fﬁmwﬁww@ﬁKﬁaﬁww%:

et a¥

TE T | T 35 U SRR Tl Faeh oars / & i ARt B 3 ofte o g P%’,ésaﬁaa%?ﬂ% | afe o dazaa
g R

[,F a

Y (B b

t _kc:) e
aﬁkﬁnﬁ%ﬁqﬁuﬁm%m‘ra,baﬁtc%aﬁmw%?

A)a=1b=—1c=4
B)a=—1b=1 c =4

C)a=2 b=-1c¢c=3
D)a=1b=—2 c = —4
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Section 7 - PartB-Chemistry

71) The reaction of an alkene X with bromine produces a compound Y, which has 22.22% C,
3.71% H and 74.07% Br. The ozonolysis of alkene X gives only one product. The alkene X is:

[Given: atomic mass of C=12; H=1; Br = 80]

A) ethylene
B) 1-butene
C) 2-butene
D) 3-hexene

71) forelt steehim X it sl 3 amer afrforan S o Aifier Y Seaw 2ran @ TS 22.22% C, 3.71% H U 74.07% Br ® | 1kl
X T HISIHTEHT (0zonolysis) AT T ITE T & | 3Tehid X &:

[T T &: ST AT C = 12; H = 15 Br = 80]

A) iefia
B) 1-s¢m
C) 2- =
D) 3-twefr

72) In the following reaction

Hg®* _ dil. NaOH

H,c-C=C-H ——» X ——— =

H,0" PhCHO

X and Y, respectively, are

H,C._ _CHO
X= HsC” CHO Y= |
A) Ph
0 0
X = Y=
B) »13(;)L(:||_, |13(:~Mvt.
X= )\ r= \T ~ Ph
C) HaC” “CH, CHs
D) X~ HiC”CHO Y= H,c” %" ph
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72) fr=ferfaa srfufsramen o
Hg?* _dil. NaOH
He¢-C=C-H — X —»
Ha0" PhCHO
XwY s g
HsC._ _CHO
X= Hy ¢~ “CHO Y= \[
A) Ph
0 0
X: & —
B) ns(:)kcn3 »g(:JA\/\m.
0O H,C
X = 1 Y= \%\Ph
C) HaC” “CHs CH,

D) X= Hic"CHO Y= H,c” > ph

73) KMnOy reacts with H,O; in an acidic medium. The number of moles of oxygen produced
per mole of KMnOy is

A) 2.5
B) 5
C) 1.25
D) 2

73) KMnO, 31 1e2m | H,0, & STIfsham T 8 | Ifd Wit KMnO,, 3 SRT SciTied SATrefST o Aicil ohl T § |

A) 2.5
B) 5
C) 1.25
D) 2
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74) The photoelectric behaviour of K, Li, Mg and Ag metals is shown in the plot below.
If light of wavelength 400 nm is incident on each of these metals, which of them will
emit photoelectrons?

[Planck’s constant h = 6.626 x 10734 J s; velocity of light c=3 x 108 ms™;1 eV = 1.6 x
1019 J]

K//L Mg/ /Ag

kinetic energy of photoelectron

| .‘v. /4 } -

2 3 4 5

Incident photon energy (eV)

A) K

B) Kand Li

C) K, Liand Mg

D) K, Li, Mg and Ag
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74) = foq TC 3@ # K, Li, Mg T Ag oTq 1 SehTeT foId ™ (photoelectric) SaeR fo@mm 712 8 | AfE 400 nm a4 32 &1
SERTRT 3Tk Tt GTq3AT o STafd BaT 2, A1 FHefra H | shi |1 41 FohTeT Seag Scafstd T
[Cetieh e A= 6.626 x107* J s; TR A T c=3 x 10° ms ;1 eV =1.6 x 10"°J]

K ’;‘I L M E!’_;'r- ;,x' Ag

ot i ol

=
.

HEaTE] §F
.
.
-,

2 3 4 5
HIITeE WBieT Sl (eV)
A) K
B) Ku# Li
C) K, Liw Mg

D) K, Li, Mg = Ag

75) A piece of metal weighing 100 g is heated to 80 °C and dropped into 1 kg of cold
water in an insulated container at 15 °C. If the final temperature of the water in the
container is 15.69 °C, the specific heat of the metal in J/g.°C is

A) 0.38
B) 0.24
C) 0.45
D) 0.13

75) 100 g R < T 9Tq % Zohe i 80 °C Teh TTH fohalT ST & | TRt 38 0 ISRl o 7 HISE 1 kg &< STt | e i &, S
15 °C QM9 R & | Ffe i # St 1 34T AT 15.69 °C &, TN J/g.°C 39S H o7 i1 ToIfRTe o1 b wie il &y

A) 0.38
B) 0.24
C) 0.45
D) 0.13
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Section 8 - PartB-Biology

76) The nucleus of a diploid organism contains 3 ng of DNA in G, phase. Which ONE of the
following statements describes the state of the cell at the end of S phase?

A) The nucleus divides into two, and each nucleus contains 3 ng of DNA.
B) The nucleus does not divide, and it contains 3 ng of DNA.

C) The nucleus divides into two, and each nucleus contains 1.5 ng of DNA
D) The nucleus does not divide, and it contains 6 ng of DNA.

76) T TITfOr Sfier o G, SITereetT aiTet w5k H 3 ng STOAT 2. 7 1 | 019 |1 o S STl o 3T | 36 ShifTehT shl a1 hl
ST T 82

A) F5ah 3 9T H faTSTd &1 ST ®, 91 dhesehl § 3 ng STAT R,
B) heseh HATITISTA T&aT & 3T 368 3 ng SITAT R,

C) eseh a1 A A fersarfora &Y Sirar 2, 1 Shesiehl & 1.5 ng STIT R,
D) Wﬁﬁﬂﬁﬁ@%ﬁ??ﬂﬁ6ng@@%

77) Three cellular processes are listed below. Choose the CORRECT combination of
processes that involve proton gradient across the membrane.

i. Photosynthesis  ii. Aerobic respiration iii. Anaerobic respiration

A) iiand iii
B) iandii
C) i, ii and iii
D) iand iii

77) <1t o ehiTRTehi Tfshanatt ot g & it €. foieet o STR-9R SIS ol ST i STNT i aTelt Tishatstl o Hel SIS ol
T B

i. STRTST HSINOT i, ST wE i, ST aw

A) i s i
B) i s i
C) i, ii i il
D) i s i
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78) The concentration of OH™ ions in a solution with the H" ions concentration of 1.3x10*M
is

A) 7.7x 10* M
B) 1.3x104M
C) 26x10%M
D) 7.7x 10" M

78) wk foer, S H ot wisar 1.3x10*M 2, & OH st & wigar fereft 2ft?

A) 7.7 x10* M
B) 1.3x10* M
C) 2.6 x 108 M
D) 7.7 x 107" M

79) Given that tidal volume is 600 ml, inspiratory reserve volume is 2500 ml, and expiratory
reserve volume is 800 ml, what is the value of vital capacity of lung?

A) 3900 ml
B) 3300 ml
C) 3100 ml
D) 1400 ml

79) A< SR (2T5SA) A 600 ml, el g1 FUIara (3afuted) ferel) TR 2500 mi 3R - e gierd (weafied
st 3TRIGH 800 mi AT et <l Ao (T3 &THAT b1 A feha=T BT

A) 3900 ml
B) 3300 ml
C) 3100 ml
D) 1400 ml
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80) Which of the following organisms produce sperm without involving meiosis?

A) Sand fly and fruit fly
B) House fly and grasshopper

C) Honeybee and ant
D) Zebra fish and frog

80) Fre1 7 & i w7 Sftey svelepsft fervrst (Foreivfren) 3 fom & yhTopet sht Seare e 22

A) e v ST e welTd

B) =ite] Herl (FTSH WeATS) S feger ()
C) AyHFReT TR =

D) SisT Ul 31K ek
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