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Name of the Candidate (in Capitals)
ijh{kkFkhZ dk uke (cM+s v{kjksa esa)  :
Form Number : in figures
QkWeZ uEcj : vadksa esa

: in words
: 'kCnksa esa

Centre of Examination (in Capitals) :
ijh{kk dsUæ (cM+s v{kjksa esa)  :
Candidate’s Signature : Invigilator’s Signature :
ijh{kkFkhZ ds gLrk{kj : fujh{kd ds gLrk{kj :

)/999DMD31/319/1/)(0999DMD310319010) Test Pattern

egRoiw.kZ funs Z'k :
1. mÙkj i= ds i`"B-1 ,oa i`"B-2 ij /;kuiwoZd dsoy uhys@dkys ckWy

ikWbaV isu ls fooj.k HkjsaA
2. ijh{kk dh vof/k 3 ?kaVs gS ,oa ijh{kk iqfLrdk esa 180 iz'u gSaA

izR;sd iz'u 4 vad dk gSA izR;sd lgh mÙkj ds fy, ijh{kkFkhZ dks

4 vad fn, tk,axsaA izR;sd xyr mÙkj ds fy, dqy ;ksx esa ls ,d

vad ?kVk;k tk,xkA vf/kdre vad 720 gSA

3. bl i"̀B ij fooj.k vafdr djus  ,oa mÙkj i= ij fu'kku yxkus
ds fy, dsoy uhys@dkys ckWy ikWbaV isu dk iz;ksx djsaA

4. jQ dk;Z bl ijh{kk iqfLrdk esa fu/kkZfjr LFkku ij gh djsaA

5. ijh{kk lEiék gksus ij] ijh{kkFkhZ d{k@gkWy NksM+us ls iwoZ mÙkj
i= fujh{kd dks vo'; lkSai ns aA ijh{kkFkh Z vius lkFk dsoy
ijh{kk i qfLrdk dks ys tk ldrs gS aA

6. ijh{kkFkhZ lqfuf'pr djsa fd bl mÙkj i= dks eksM+k u tk, ,oa ml
ij dksbZ vU; fu'kku u yxk,aA ijh{kkFkhZ viuk QkWeZ uEcj iz'u

iqfLrdk@mÙkj i= esa fu/kkZfjr LFkku ds vfrfjDr vU;= u fy[ksaA

7. mÙkj i= ij fdlh izdkj ds la'kks/ku gsrq OgkbV ¶+yqbM ds iz;ksx
dh vuqefr ugh a gSA

8. ;fn vki fdlh iz'u dks gy djus dk iz;kl djrs gSa rks mfpr xksys dks
uhps n'kkZ;s x;s vuqlkj xgjk dkyk djsa vU;Fkk mls [kkyh NksM + nsaA
lgh rjhdk xyr rjhdk

Important Instructions :
1. On the Answer Sheet, fill in the particulars on Side-1 and

Side-2 carefully with blue/black ball point pen only.
2. The test is of 3 hours duration and this Test Booklet

contains 180 questions. Each question carries 4 marks. For
each correct response, the candidate will get 4 marks. For
each incorrect response, one mark will be deducted from
the total scores. The maximum marks are 720.

3. Use Blue/Black Ball Point Pen only for writing
particulars on this page/marking responses.

4. Rough work is to be done on the space provided for this
purpose in the Test Booklet only.

5. On completion of the test, the candidate must hand
over the Answer Sheet to the Invigilator before
leaving the Room/Hall. The candidates are
allowed to take away this Test Booklet with them.

6. The candidates should ensure that the Answer Sheet is not
folded. Do not make any stray marks on the Answer Sheet.
Do not write your Form No. anywhere else except in the
specified space in the Test Booklet/Answer Sheet.

7. Use of white fluid for correction is not permissible on the
Answer Sheet.

8. If you want to attempt any question then circle should be
properly darkened as shown below, otherwise leave blank.
Correct Method Wrong Method

In case of any ambiguity in translation of any question, English version shall be treated as final.
iz'uks a ds vuqokn es a fdlh vLi"Vrk dh fLFkfr es a] vaxz sth laLdj.k dks gh vafre ekuk tk,sxkA
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1. Two metal rods A and B of same size are arranged

as shown in the figure. The extreme ends of the

combination are maintained at the indicated

temperatures. The arrangement is thermally

insulated. The coefficients of thermal conductivity

of A and B are 300 W/m°C and 200 W/m°C,

respectively. After steady state is reached, the

temperature of the interface will be

A B100°C 0°C

(1) 45°C (2) 90°C (3) 30°C (4) 60°C

2. A solid sphere of iron at 2°C is lying at the bottom

of a bucket full of water at 2°C. If the temperature

of the water is increased to 3°C, the buoyant force

on the sphere due to water will

(1) Increase

(2) Be unchanged

(3) Decrease

(4) Increase or decrease depends upon the

numerical values of coefficient of expansion of

water and iron.

3. An ideal gas is taken along the path AB as shown

in the figure. The work doen by the gas is

0.8

0.6

0.4

0.2

V
 (m

)3

1 2 3 4
P (kPa)

B

A

(1) 600 J (2) 1200 J
(3) –600 J (4) –1200 J

TOPIC : Thermal  Physics  (Thermal Expansion, Calorimetry, Heat Transfer, KTG  & Thermodynamics), Ray  optics
and  optical  Instruments

1. /kkrqvksa A o B dh nks leku vkdkj okyh NM+s fp= esa n'kkZ;s

vuqlkj O;ofLFkr dh x;h gSaA la;kstu ds ckgjh fljs n'kkZ;s x;s

rkiksa ij j[ks x;s gSaA O;oLFkk Å"eh; :i ls jks/kd j[kh x;h gSA

A o B ds Å"ek pkydrk xq.kkad Øe'k% 300 W/m°C rFkk

200 W/m°C gSaA LFkk;h voLFkk izkIr djus ds i'pkr~] mHk;fu"B

Qyd dk rki gksxk %

A B100°C 0°C

(1) 45°C (2) 90°C (3) 30°C (4) 60°C

2. 2°C rki okyk yksgs dk Bksl xksyk] 2°C ds ikuh ls Hkjh gq;h

ckYVh ds iSans esa fLFkr gSA ;fn ikuh dk rki 3°C rd c<+k fn;k

tk;s] ikuh ds dkj.k xksys ij mRiykou cy

(1) c<+ sxk

(2) vifjofrZr jgsxk

(3) ?kVsxk

(4) c<+sxk vFkok ?kVsxk ;g ikuh vkSj ykSgs ds izlkj.k xq.kkadks

ds vkafdd ekuksa ij fuHkZj djsxk

3. ,d vkn'kZ xSl fp= esa n'kkZ;s x;s iFk ij ys tk;h tkrh gSA xSl

}kjk fd;k x;k dk;Z gS %&

0.8

0.6

0.4

0.2

V
 (m

)3

1 2 3 4
P (kPa)

B

A

(1) 600 J (2) 1200 J
(3) –600 J (4) –1200 J
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4. nks /kkfRod xksys S1 o S2 leku inkFkZ ls fufeZr gS vkSj budh

lrgsa Hkh ,d tSlh gh gSaA S1 dk nzO;eku S2 ds nzO;eku dk rhu

xquk gSA nksuksa xksyksa dks leku mPp rki rd xeZ djds] vYirki

okys ,d gh dejs esa j[kk x;k gS fdUrq os vkil esa ,d nwljs ls Å"ek

jks/kd gSA S1 o S2 dh izkjfEHkd 'khryu nj dk vuqikr gS %&

(1) 1/3 (2) (1/3)1/3 (3) 1 / 3 (4) 3 /1

5. tc 300 J Å"ek fdlh inkFkZ ds 25 gm izfrn'kZ dks nh tkrh

gS] bldk rki 25°C ls 45°C rd c<+ tkrk gSa izfrn'kZ dh Å"ek

/kkfjrk rFkk inkFkZ dh fof'k"V Å"ek gS] Øe'k%

(1) 15 J/°C, 600 J/Kg-°C (2) 600 J/°C, 15 J/°C-kg

(3) 150 J/°C, 60 J/Kg-°C (4) buesa ls dksbZ ugha

6. izdk'k dk ,d lekukUrj iqat] 20 cm Qksdl nwjh okys irys
vfHklkjh ysal ij v{kr% vkifrr gks jgk gSA fuxZfer izdk'k ysal
ds nwljh vksj 30 cm nwj fLFkr insZ ij vkifrr gks jgk gSA ysal
ds lEidZ esa] 1 cm Hkqtk okys f=Hkqtkdkj }kjd okyh ,d
vikjn'kZd ifêdk j[kh gq;h gS (fp= nsf[k;s)

f=Hkqtkdkj
}kjd

vikjn'kZd
ifêdk

f = 20 cm

inkZ }kjd dh Hkqtk
1.0 cm30 cm

fuEufyf[kr fp=ksa esa ls dkSulk insZ ij }kjd ds izdk'k dks
lokZfèkd lgh n'kkZrk gS\

(1)

1.5 cm

(2) 

1.0 cm

(3) 

1.0 cm

(4) 

0.5 cm

4. Two metallic spheres S1 and S2 are made of the same
material and have identical surface finish. The mass
of S1 is three times that of S2. Both the spheres are
heated to the same high temperature and placed in the
same room having lower temperatue but are thermally
insulated from each other. The ratio of the initial rate
of cooling of S1 to that of S2 is

(1) 1/3 (2) (1/3)1/3 (3) 1 / 3 (4) 3 /1
5. When 300 J of heat is added to 25 gm of sample of

a material its temperature rises from 25°C to 45°C.
The thermal capacity of the sample and specific heat
of the material are respectively given by :
(1) 15 J/°C, 600 J/Kg-°C (2) 600 J/°C, 15 J/°C-kg
(3) 150 J/°C, 60 J/Kg-°C (4) none of these

6. A parallel beam of light falls axially on a thin
converging lens of focal length 20 cm. The
emergent light falls or a screen placed 30 cm
beyond the lens. An opaque plate with a triangular
aperture, side 1 cm, is in contact with the lens.

Triangular
aperture

Opaque
plate

f = 20 cm

Screen Aperture side
1.0 cm30 cm

Which one of the following diagrams best shows to
appearance of the patch of light seen on the screen?

(1)

1.5 cm

(2) 

1.0 cm

(3) 

1.0 cm

(4) 

0.5 cm
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7. ,d xSlh; feJ.k 16 g ghyh;e rFkk 16 g vkWDlhtu ls fufeZr
gSA feJ.k ds fy, vuqikr Cp/Cv dk eku gS %
(1) 1.4 (2) 1.54 (3) 1.59 (4) 1.62

8. ,d mRØe.kh; batu dh n{krk hr gS vkSj vuqRØe.kh; batu dh

hI gSA fuEufyf[kr lEcU/kksa esa ls dkSulk lgh gS\

(1) hr > hI (2) hr < hI

(3) hr = hI (4) hr > 1 and hI < 1

9. ,d leryksoÙky ySal dkxt ij j[kk gS ftl ij ,d Qwy cuk

gqvk gSA Qwy viuh okLrfod fLFkfr ls fdruk Åij fn[kk;h nsxk\

ok;q

T = 20 cm

oØrk 
f=T;k= 20 cm

m = 3/2

Paper

(1) 10 cm (2) 15 cm
(3) 50 cm (4) buesa ls dksbZ ugha

10. X rki iSeku ij ikuh –125.0° X ij terk gS vkSj 375.0°

X ij mcyrk gSA Y rki iSekus ij] ikuh –70.0° Y ij terk

gS vkSj –30.0°Y ij mcyrk gSA X-iSekus ij rki dk fdruk

eku] Y-iSekus ds 50.0°Y ds cjkcj gS %&

(1) 455.0° X (2) –125.0° X

(3) 1375.0° X (4) 1500.0° X

11. ,d O;fDr tks 5 m ls vf/kd nwjh ij Li"V ugha ns[k ldrk
gS] rkjksa dks Li"V ns[kuk pkgrk gSA mldks fdruh Qksdl nwjh
okyk ysal iz;qDr djuk pkfg;sA
(1) –100 m (2) +5 m (3) –5 m (4) +100 m

12. ,d d`f".kdk oLrq dk nks fHkUu&fHkUu rkiksa ij mRltZu o.kZØe

P o Q oØksa }kjk fp= esa iznf'kZr gSA nksuksa oØksa P o Q }kjk ?ksjs

x;s {ks=Qyksa dk vuqikr gksxk &

rh
ozr

k

rjax nS/;Z (nm)

P

Q

1987 2980

(1) 1  :  16 (2)  4  :  9 (3) 81 : 256   (4) 16 : 81

7. A gaseous mixture consists of 16 g of helium and
16 g of oxygen. The ratio Cp/Cv of the mixture is :
(1) 1.4 (2) 1.54 (3) 1.59 (4) 1.62

8. The efficiency of the reversible heat engine is hr

and that of irreversible heat engine is hI. Which
of the following relations is correct?
(1) hr > hI (2) hr < hI

(3) hr = hI (4) hr > 1 and hI < 1
9. A plano-concave lens is placed on a paper on

which a flower is drawn. How far above its actual
position does the flower appear to be?

Air

T = 20 cm

Radius of
curvature = 20 cm

m = 3/2

Paper
(1) 10 cm (2) 15 cm
(3) 50 cm (4) None of these

10. On an X temperature scale, water freezes at –125.0°
X and boils at 375.0° X. On a Y temperature scale,
water freezes at –70.0° Y and boils at –30.0°Y. The
value of temperature on X-scale equal to the
temperature of 50.0°Y on Y-scale is :
(1) 455.0° X (2) –125.0° X
(3) 1375.0° X (4) 1500.0° X

11. A man who cannot see clearly beyond 5 m wants to see
stars clearly. He should use a lens of focal length
(1) –100 m (2) +5 m
(3) –5 m (4) +100 m

12. The emission spectrum of a black body at two
different temperatures are shown by curves P and
Q in figure. The ratio of the areas under the two
curves P and Q will be

In
te

ns
ity

Wavelength (nm)

P
Q

1987 2980

(1) 1  :  16 (2)  4  :  9 (3) 81 : 256   (4) 16 : 81
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13. An engine operates between 2100 K and 700 K. Its
actual efficiency is 40%. What percentage of its
maximum possible efficiency is this?

(1) 40% (2) 60%

(3) 66.67% (4) 33.37%

14. A container contains hot water at 100°C. If in time
T1 temperature falls to 80°C and in time T2

temperature falls to 60°C from 80°C, then

(1) T1 = T2 (2)  T1 > T2

(3)  T1 < T2 (4) None of these

15. The molecules of a given mass of a gas have root
mean square speeds of 100 ms–1 at 27°C and 1.00
atmospheric pressure. What will be the root mean
square speeds of the molecules of the gas at 127°C
and 2.0 atmospheric pressure?

(1)
150

 m/s
3

(2) 
125

 m/s
3

(3) 
200

 m/s
3

(4) 100 3 m/s

16. Two spheres A and B have diameters in the ratio
1 : 2, densities in the ratio 2 : 1 and specific heates
in the ratio 1 : 3. Find the ratio of their thermal
capacities.

(1) 1  :  6 (2) 1 : 12

(3) 1 : 3 (4) 1 : 4

17. A sink, that is a system where heat is rejected, is
essential for the conversion of heat into work.
From which law of thermodynamics the above
inference follows?

(1) Zeroth law

(2) First law

(3) Second law

(4) Third law

13. ,d batu 2100 K rFkk 700 K ds chp izpkfyr gSA bldh

okLrfod n{krk 40% gSA ;g bldh vf/kdre lEHko n{krk

dk fdruk izfr'kr gS\
(1) 40% (2) 60%
(3) 66.67% (4) 33.37%

14. ,d ik= esa 100°C dk xeZ ikuh gSA ;fn T1 le; esa bldk

rki 80°C rd de gks tkrk gS vkSj T2 le; esa bldk rki 80°C

ls 60°C rd de gksrk gS] rks
(1) T1 = T2 (2)  T1 > T2

(3)  T1 < T2 (4) buesa ls dksbZ ugha

15. fdlh nh x;h xSl ds fy, 27°C rki ,oa 1.00 ok;qe.Myh;

nkc ij v.kqvksa dh oxZ ek/; ewy pky 100 ms–1 gSA 127°C

rki o 2.0 ok;qe.Myh; nkc ij xSl ds v.kqvksa dh oxZ ek/;

ewy pky fdruh gksxh\

(1)
150

 m/s
3

(2) 
125

 m/s
3

(3) 
200

 m/s
3

(4) 100 3 m/s

16. nks xksyksa A o B ds fy, O;klksa dk vuqikr 1 : 2, ?kuRoksa dk

vuqikr 2 : 1 rFkk fof'k"V Å"ekvksa dk vuqikr 1 : 3 gSA mudh

Å"ek /kkfjrkvksa dk vuqikr Kkr dhft;s %&

(1) 1  :  6 (2) 1 : 12

(3) 1 : 3 (4) 1 : 4

17. flad tgk¡ Å"ek folftZr dh tkrh gS] Å"ek dks dk;Z esa :ikUrfjr

djus ds fy, vR;Ur vko';d gksrk gSA ;g fu"d"kZ Å"ekxfrdh

ds fdl fu;e ij vk/kkfjr gS\

(1) 'kwU; fu;e

(2) izFke fu;e

(3) f}rh; fu;e

(4) rr̀h; fu;e
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18. A cyclic process for 1 mole of an ideal gas is shown
in figure in the V–T, diagram. The work done in AB,
BC and CA respectively

V

TT2T1

A B

CV2

V1

O

(1) ( )1
2 1 2

2

V
0,RT ln ,R T T

V

æ ö
-ç ÷

è ø

(2) ( ) 1
1 2 1

2

V
R T T ,0,RT ln

V
-

(3) ( )2
2 1 2

1

V
0,RT ln ,R T T

V

æ ö
-ç ÷

è ø

(4) ( )2
2 2 1

1

V
0,RT ln ,R T T

V

æ ö
-ç ÷

è ø

19. The lengths of two metallic rods at temperatures
q are  LA and  LB and their linear coefficient of
expansion are aA and aB respectively. If the
difference in their lengths is to remain constant at
any temperature, then
(1) LA/LB = aA/aB (2) LA/LB = aB/aA

(3) aA = aB (4) aAaB =  1
20. Light traveling through three transparent

substances follows the path shown in figure.
Arrange the indices of refraction in order from
smallest to largest. Note that total internal reflection
does occur on the bottom surface of medium 2.

n1

n2

n3

(1) n1 < n2 < n3 (2) n2 < n1 < n3

(3) n1 < n3 < n2 (4) n3 < n1 < n2

18. 1 eksy vkn'kZ xSl ds fy, V–T xzkQ ij ,d pØh; izØe

fp= esa n'kkZ;k x;k gSA AB, BC rFkk CA esa fd;s x;s dk;Z

gS] Øe'k%
V

TT2T1

A B

CV2

V1

O

(1) ( )1
2 1 2

2

V
0,RT ln ,R T T

V

æ ö
-ç ÷

è ø

(2) ( ) 1
1 2 1

2

V
R T T ,0,RT ln

V
-

(3) ( )2
2 1 2

1

V
0,RT ln ,R T T

V

æ ö
-ç ÷

è ø

(4) ( )2
2 2 1

1

V
0,RT ln ,R T T

V

æ ö
-ç ÷

è ø

19. nks /kkfRod NM+ksa dh q rki ij yEckbZ;k¡ LA ,oa LB gSa rFkk muds

jSf[kd izlkj xq.kkad Øe'k% aA ,oa aB gSaA ;fn fdlh Hkh rki

ij budh yEckbZ;ksa dk vUrj fu;r jguk pkfg;s] rks

(1) LA/LB = aA/aB (2) LA/LB = aB/aA

(3) aA = aB (4) aAaB =  1

20. rhu ikjn'kZd inkFkksZa esa xeu dj jgk izdk'k fp= esa n'kkZ;s iFk

dk vuqlj.k djrk gSA fuEure ls vf/kdre dh vksj viorZukadksa

dks O;ofLFkr dhft;sA /;ku nhft;s fd ek/;e 2 dh iSans okyh

lrg ij iw.kZr;k vkUrfjd ijkorZu gks jgk gSA

n1

n2

n3

(1) n1 < n2 < n3 (2) n2 < n1 < n3

(3) n1 <  n3 < n2 (4)  n3 <  n1 < n2
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21. The plots of intensity versus wavelength for three
black bodies at temperatures T1,  T2 and T3

respectively are as shown. Their temperature are
such that

l

l

T1

T3

T2

(1) T1 >  T2 > T3 (2)  T1 >  T3 > T2
(3) T2 > T3 >  T1 (4)  T3 >  T2 > T1

22. A spherical balloon of volume V contains helium at
a pressure P. How many moles of helium are in the
balloon if the average kinetic energy of the helium

atoms is K ?

(1)
A

2PV
KN

(2) 
A

3PV
KN

(3) 
A

5PV
3KN

(4) 
A

3PV
2KN

23. All the rods have same conductance 'K' and same
area of cross section 'A'. If ends A and C are
maintained at temperature 2T0 and T0 respectively
then which of the following is correct?

B

A C

D

a a

aa
b

b b
b

O

(1) Rate of heat flow through ABC, AOC and ADC
is same

(2) Rate of heat flow through BO and OD is not
same

(3) Total rate of heat flow from A to C is 03K AT
2a

(4) Temperature at junctions B, O and D are same

21. T1, T2 ,oa T3 rkiksa ij fLFkr rhu df̀".kdk oLrqvksa ds fy,]

rjaxnS/;Z ds lkis{k rhozrk ds vkjs[k n'kkZ;s vuqlkj gSaA muds rki

bl izdkj gSa fd %

l

l

T1

T3

T2

(1) T1 > T2 > T3 (2) T1 >  T3 >  T2

(3)  T2 >  T3 >  T1 (4) T3 >  T2 >  T1

22. V vk;ru okys ,d xksykdkj xqCckjs esa P nkc ij ghyh;e Hkjh

gq;h gSA ;fn ghfy;e ijek.kqvksa dh vkSlr xfrt ÅtkZ K  gS]

rks xqCckjs esa ghfy;e ds fdrus ijek.kq gSa\

(1)
A

2PV
KN

(2) 
A

3PV
KN

(3) 
A

5PV
3KN

(4) 
A

3PV
2KN

23. leLr NM+ksa dk vuqizLFk dkV {k s=Qy 'A' ,d leku ,oa

Å"ek pkydrk 'K' leku gSaA ;fn fljs A o C ds rki Øe'k%

2T0 o T0 cuk;s j[ks tkrs gSa] rks fuEufyf[kr esas ls dkSulk

lgh gS\

B

A C

D

a a

aa
b

b b
b

O

(1) ABC, AOC o ADC ls Å"ek izokg dh nj leku gSA

(2) BO ,oa OD ls Å"ek izokg dh nj leku ugha gSA

(3) A ls C rd dqy Å"ek izokg dh nj 03K AT
2a

(4) laf/k;ksa B, O ,oa D ds rki ,d leku gSaA
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24. Argon gas is adiabatically compressed to half of its

volume. If P, V and T represent the pressure, volume

and temperature of the gaseous system, at any stage,

then the correct equation representing the process is

(1) TV2/5 = constant

(2) VP5/3 = constant

(3) TP–2/5
 = constant

(4) PT2/5 = constant

25. Two spheres of same material have radii 1m and 4m

and temperature 4000K and 2000K respectively. The

energy radiated  per second by the first sphere is :-

(1)  greater than by the second

(2)  Less than by the second

(3) Equal in both

(4) The information is incomplete to draw any

conclusion
26. A thin equiconvex lens (m = 3/2) of focal length

10 cm in cut and separated and a material of refractive
index 3 is filled between them as shown in figure. What
is the focal length of the combination?

m=3/2

(1) –10 cm (2) –10/4 cm
(3) –10/3 cm (4) None of these

27. One kilogram of ice at 0°C is mixed with one
kilogram of water at 80°C. The final temperature
of the mixture is
(1) 40°C (2) 60°C
(3) 0°C (4) 50°C

24. vkxZu xSl dks :¼ks"e :i ls blds vk;ru ls vk/ks vk;ru

rd lEihfM+r fd;k tkrk gSA ;fn xSlh; fudk; dh fdlh

voLFkk esa P, V rFkk T blds nkc] vk;ru ,oa rki dks O;Dr

djrs gSa] rks izØe dks O;Dr djus okyh lgh lehdj.k gS %&

(1) TV2/5 = fu;r

(2) VP5/3 = fu;r

(3) TP–2/5
 = fu;r

(4) PT2/5 = fu;r

25. ,d gh inkFkZ ds nks xksyksa dh f=T;k,a 1m ,oa 4m rFkk rki

Øe'k% 4000K rFkk 2000K gSA izFke xksys }kjk  izfr lsd.M

fofdfjr ÅtkZ gS

(1) nwljs xksys ls vf/kd

(2) nwljs xksys ls de

(3) nksuks esa ,d leku

(4) dqN fu"d"kZ ds fy;s nh x;h lwpuk vi;kZIr gSA

26. 10 cm Qksdl nwjh okyk ,d irys leksÙky ysal (m = 3/2)

dks dkV dj vyx djds fp= esa n'kkZ;s vuqlkj 3 viorZukad

okyk inkFkZ muds chp Hkj fn;k x;k gSA la;kstu dh Qksdl nwjh

fdruh gS\

m=3/2

(1) –10 cm (2) –10/4 cm

(3) –10/3 cm (4) buesa ls dksbZ ugha

27. 0°C dk ,d fdyksxzke cQZ] 80°C ds ,d fdyksxzke ikuh esa

feyk;k tkrk gSA feJ.k dk vafre rki gS %&

(1) 40°C (2) 60°C
(3) 0°C (4) 50°C
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28. Figure shows the pressure P versus volume V graphs
for a certain mass of a gas at two constant temperature
T1 and  T2. Which of the following inference is
correct?
(1) T1 =  T2

(2)  T1 > T2      

P

V

T2

T 1
(3)  T1 < T2
(4) no inference can be

drawn due to insufficient information
29. An astronomical telescope of ten-fold angular

magnification has a length of 44 cm. The focal
length of the objective is
(1) 4 cm (2) 40 cm (3) 44 cm (4) 440 cm

30. Rate of heat flow through two conducting rods of
identical dimensions having thermal conductivities K1

and K2 are Q1 and Q2 when their ends are maintained
at the same difference of temperature individually.
When the two rods are joined in series with their ends
maintained at the same temperature difference (as
shown in the figure), the rate of heat flow will be :

q1

q1

q2

q2

K1

K1

K2

K2

q1 q2

(1) 1 2Q + Q
2

(2) (K1Q1 +  K2Q2)

(3) 
1 1 2 2

1 2

K Q K Q
K K

+
+ (4) 

1 2

1 2

Q Q
Q Q+

31. A beam of light propagates through a medium
1 and falls onto another medium 2, at an angle a1

as shown in figure. After that, it propagates in
medium 2 at an angle a2 as shown. The light's
wavelength in medium is l1. What is the
wavelength of light in medium 2?

(1) 1
1

2

sin
sin

a
l

a

(2) 2
1

1

sin
sin

a
l

a
  

a1

a2

Medium 1
Medium 2

(3) 1
1

2

cos
cos

a
l

a

(4) 2
1

1

cos
cos

a
l

a

28. fp= esa ,d xSl dh fuf'pr ek=k ds fy, nks fu;r rkiksa T1

rFkk T2 ij nkc P rFkk vk;ru V ds chp xzkQ n'kkZ;k x;k

gSA fuEufyf[kr esa ls dkSulk fu"d"kZ lgh gS\
(1) T1 =  T2

(2)  T1 >  T2      

P

V

T2

T 1

(3)  T1 < T2

(4) vi;kZIr lwpuk ds dkj.k dksbZ

fu"d"kZ ugha fudkyk tk ldrk gSA

29. 10 xquk dks.kh; vko/kZu okys [kxksyh; nwjn'khZ dh yEckbZ

44 cm gSA vfHkn`';d dh Qksdl nwjh gS %

(1) 4 cm (2) 40 cm (3) 44 cm (4) 440 cm

30. K1 o K2 Å"ek pkydrkvksa okyh o ,d tSlh foekvksa okyh

nks pkyd NM+ksa ds fljksa dks vyx&vyx leku rkikarj ij j[kk

tkrk gS] rks Å"ek izokg dh nj Q1 o Q2 gSA tc NM+ksa dks Js.khØe

esa tksM+dj muds fljksa dks leku rkikarj ij (fp= esa n'kkZ;s vuqlkj)

j[kk tkrk gS] rks Å"ek izokg dh nj gksxh :

q1

q1

q2

q2

K1

K1

K2

K2

q1 q2

(1) 1 2Q + Q
2

(2) (K1Q1 +  K2Q2)

(3) 
1 1 2 2

1 2

K Q K Q
K K

+
+ (4) 

1 2

1 2

Q Q
Q Q+

31. ,d izdk'k iqat ek/;e 1 esa lapfjr gks jgk gS vkSj fp= esa n'kkZ;s

vuqlkj ,d vU; ek/;e 2 ij a1 dks.k ij vkifrr gks jgk gSA

blds i'pkr~ ;g n'kkZ;s vuqlkj a2 dks.k ij ek/;e 2 esa lapfjr

gksrk gSA ek/;e 1 esa izdk'k dh rjaxnS/;Z l1 gSA ek/;e 2 esa izdk'k

dh rjaxnS/;Z fdruh gksxh\

(1) 1
1

2

sin
sin

a
l

a

(2) 2
1

1

sin
sin

a
l

a
  

a1

a2

Medium 1
Medium 2

(3) 1
1

2

cos
cos

a
l

a

(4) 2
1

1

cos
cos

a
l

a
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32. If on heating liquid through 80°C, the mass expelled
is (1/100)th of mass still remaining, the coefficient
of apparent expansion of liquid is

(1) 1.25 × 10–4/°C

(2) 12.5 × 10–4/°C

(3) 1.25 × 10–5/°C

(4) None of these

33. At a pressure of  24 × 105 dyne cm–2, the volume
of O2 is 10 litre and mass is 20 g. The rms velocity
will be

(1) 800 ms–1

(2) 400 ms–1

(3) 600 ms–1

(4) Data is incomplete

34. The initial temperature of a body is 80°C. If its
temeprature falls to 64°C in 5 minutes and in 15
minutes to 52°C, then find the temperature of
surrounding.

(1) 26°C (2) 58°C

(3) 36°C (4) 49°C

35. A simple telescope, consisting of an objective of
focal length 60 cm and a single eye lens of focal
length 5 cm is focussed on a distant object in such
a way that parallel rays comes out from the eye
lens. If the object subtends an angle 2° at the
objective, the angular width of the image

(1) 10° (2) 24°

(3) 50° (4) 1/6°

36. The portion AB of the indicator diagram
representing the state of matter denotes

P

V

A

B
C

D

(1) The liquid state of matter
(2) Gaseous state of matter
(3) Change from liquid to gaseous state
(4) Change from gaseous state to liquid state

32. ;fn fdlh nzo dks 80°C rd xeZ djus ij 'ks"k cps nzo dk
(1/100) ok¡ nzO;eku Nyd tkrk gS] rks nzo dk vkHkklh izlkj
xq.kkad gS %&
(1) 1.25 × 10–4/°C

(2) 12.5 × 10–4/°C

(3) 1.25 × 10–5/°C

(4) buesa ls dksbZ ugha

33. 24 × 105 dyne cm–2 nkc ij] O2 xSl dk vk;ru 10 yhVj

rFkk nzO;eku 20 g gSA o-ek-ew- osx gksxk %&

(1) 800 ms–1

(2) 400 ms–1

(3) 600 ms–1

(4) v¡kdM+s vi;kZIr gSa

34. ,d oLrq dk izkjfEHkd rki 80°C gSA ;fn 5 fefuV esa bldk

rki 64°C rd vkSj 15 fefuV esa 52°C rd de gks tkrk gS]

rks okrkoj.k dk rki Kkr dhft;s %&

(1) 26°C (2) 58°C

(3) 36°C (4) 49°C

35. ,d lk/kkj.k nwjn'khZ tks 60 cm Qksdl nwjh okys vfHkn`';d

rFkk 5 cm Qksdl nwjh okys vdsys us=ysal ls fufeZr gS] fdlh

nwj fLFkr fcEc ij bl izdkj Qksdflr fd;k x;k gS fd us= ysal

ls lekukUrj fdj.ksa ckgj fudy jgh gSaA ;fn fcEc vfHkn`';d

ij 2° dks.k cukrk gS] izfrfcEc dh dks.kh; pkSM+kbZ gS %&

(1) 10° (2) 24°

(3) 50° (4) 1/6°

36. lwpd vkjs[k dk Hkkx AB inkFkZ dh fdl voLFkk dks vfHkO;Dr

djrk gS
P

V

A

B
C

D

(1) inkFkZ dh nzo voLFkk dks
(2) inkFkZ dh xSlh; voLFkk dks
(3) nzo ls xSl voLFkk esa ifjorZu dks
(4) xSl voLFkk ls nzo voLFkk esa ifjorZu dks
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37. An ideal monoatomic gas undergoes the process AB
as shown in the figure. If the heat supplied and the
work done in the process are DQ and DW
respectively, then the ratio DQ : DW  is  :

T

v

B

A

(1) 2.50 (2) 1.67 (3) 0.67 (4) 0.40
38. The pressure P, volume V and temperature T of a gas

in the jar A and the other gas in the jar B at pressure
2P, volume V/4 and temperature 2T, then the ratio of
the number of molecules in the jar A and B will be
(1) 1  :  1 (2)  l  :  2 (3) 2 : 1 (4) 4 : 1

39. In a concave mirror experiment, an object is
placed at a distance x1 from the focus and the
image is formed at a distance x2 from the focus.
The focal length of the mirror would be

(1) x1x2 (2) 1 2x x

(3) 1 2x x
2
+

(4) 1

2

x
x

40. Two rods (one semi-circular and other straight) of
same material and of same cross-sectional area are
joined as shown in the figure. The points A and B
are maintained at different temperature. Find the
ratio of the heat transferred through a cross-section
of a semi-circular rod to the heat transferred through
a cross section of the straight rod in a given time.

A B
Straight rod

Semi circular rod

(1)
2
p

(2) 
1
p

(3) p (4) 
2
p

41. A Carnot heat engine has an efficiency of 10%.
If the same engine is worked backward to obtain
a refrigerator, then find its coefficient of
performance.

(1) 8 (2)  9 (3)  6 (4)  5

37. ,d vkn'kZ ,d ijek.kqd xSl fp= esa n'kkZ;s vuqlkj izØe AB

ls xqtjrh gSA ;fn iznÙk Å"ek ,oa fd;k x;k dk;Z Øe'k% DQ

rFkk DW gSa] rks vuqikr DQ : DW dk eku gS %&

T

v

B

A

(1) 2.50 (2) 1.67 (3) 0.67 (4) 0.40

38. ,d tkj A esa xSl dk nkc P, vk;ru V rFkk rki T gS vkSj tkj

B esa xSl dk nkc 2P, vk;ru V/4 rFkk rki 2T gS] rks tkj A

,oa tkj B esa v.kqvksa dh la[;k dk vuqikr gS %&

(1) 1  :  1 (2)  l  :  2 (3) 2 : 1 (4) 4 : 1

39. ,d vory niZ.k ds iz;ksx esa] ,d fcEc dks Qksdl ls x1 nwjh

ij j[kk x;k gS vkSj izfrfcEc Qksdl ls x2 nwjh ij cu jgk gSA

niZ.k dh Qksdl nwjh gksxh %

(1) x1x2 (2) 1 2x x

(3) 1 2x x
2
+

(4) 1

2

x
x

40. leku inkFkZ rFkk leku vuqizLFk dkV {ks=Qy okyh nks NM+sa (,d

v¼Zo`Ùkkdkj vkSj nwljh lh/kh) fp= esa n'kkZ;s vuqlkj tksM+h x;h

gSaA fcUnqvksa A o B ds rki fHkUu&fHkUu cuk;s j[ks tkrs gSaA

v¼ZòÙkkdkj NM+ ds vuqizLFk dkV ls LFkkukarfjr Å"ek rFkk lhèkh

NM+ ds vuqizLFk dkV ls LFkkukUrfjr Å"ek dk vuqikr gS %&

A B
lh/kh NM+

v¼ZòÙkkdkj NM+

(1)
2
p

(2) 
1
p

(3) p (4) 
2
p

41. ,d dkuksZ Å"ek batu dh n{krk 10% gSA ;fn blh batu dks

jsfÝtjsVj ds fy;s mYVk pyk;k tk;s rks bldk dk;Z xq.kkad

gksxk %&

(1) 8 (2)  9 (3)  6 (4)  5



LTS / Page 12/40 SPACE FOR ROUGH WORK / jQ dk;Z ds fy, txg 0999DMD310319010

ALLEN

TARGET : PRE-MEDICAL 2020/NEET-UG/20-10-2019

42. An isosceles triangle is formed with a thin rod of

length 1l  and coefficient of linear expansion a1, as

the base and two thin rods each of length 2l  and

coefficient of linear expansion a2 as the two sides.
The distance between the apex and the midpoint of
the base remain unchanged as the temperature is

varied. The ratio of lengths 1

2

l

l
 is

l

l2  2,a l2  2,a

l1  1,a

(1)
1

2

2
a
a (2) 

2

1

a
a (3) 

2

1

2
a
a (4) 

2

1

1
2

a
a

43. A plane mirror makes an angle of 30° with
horizontal. If a vertical ray strikes the mirror, find
the angle between mirror and reflected ray

(1) 30° (2) 45° (3) 60° (4) 90°

44. Steam is passed into 54 gm of water at 30°C till the
temperature of mixture becomes 90°C. If the latent
heat of steam is 536 cal/gm, the mass of the mixture
will be
(1) 80 gm (2) 60 gm (3) 50 gm (4) 24 gm

45. A monoatomic ideal gas undergoes a process
ABC. The heat given to the gas is

P

V

B

C

A

3P

2P
P

V 2V 6V
(1) 7.5 PV (2) 12.5 PV
(3) 16.5 PV (4) 20.5 PV

42. ,d le&f}ckgq f=Hkqt dks vk/kkj ds :i esa 1l  yEckbZ rFkk

a1 jSf[kd izlkj xq.kkad okyh iryh NM + rFkk nks Hkqtkvksa ds

:i esa 2l  yEckbZ ,oa a2 jSf[kd izlkj xq.kkad okyh nks NM+ksa

}kjk cuk;k x;k gSA rki ifjorZu ds lkFk 'kh"kZ rFkk vk/kkj ds

e/; fcUnq ds chp dh nwjh vifjofrZr jgrh gSA yEckbZ;ksa ds

vuqikr 1

2

l

l
 dk eku gS %&

l

l2  2,a l2  2,a

l1  1,a

(1)
1

2

2
a
a (2) 

2

1

a
a (3) 

2

1

2
a
a (4) 

2

1

1
2

a
a

43. ,d lery niZ.k {kSfrt ls 30° dks.k cuk jgk gSA ;fn ,d ÅèoZ

fdj.k niZ.k ij vkifrr gks jgh gS] niZ.k ,oa ijkofrZr fdj.k ds

chp dks.k Kkr dhft;s %&
(1) 30° (2) 45° (3) 60° (4) 90°

44. 30°C rki okys 54 gm ikuh ls feJ.k dk rki 90°C gksus

rd Hkki izokfgr dh tkrh gSA ;fn Hkki dh xqIr Å"ek 536
cal/gm gS] feJ.k dk nzO;eku gksxk %

(1) 80 gm (2) 60 gm (3) 50 gm (4) 24 gm

45. ,d ijek.kqd vkn'kZ xSl dks izØe ABC ls xqtkjk tkrk gSA xSl

dks nh x;h Å"ek gS %&

P

V

B

C

A

3P

2P
P

V 2V 6V
(1) 7.5 PV (2) 12.5 PV
(3) 16.5 PV (4) 20.5 PV
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46. Correct IUPAC name of following compound is?

CH –CH–CH C–H3 2–

O

CN
(1) 3-Cyanobutanal
(2) 2-Methyl-4-oxobutanenitrile
(3) 2-Cyanobutanal
(4) 2-Cyano-1-ketopropane

47. Which of the following is most stable carbocation :-

(1) CH CH3  2– 

(2) CH CH3 2 – – CH2

(3) CH CH3 2 – – – CH CH2  2

(4) CH CH3 2 – – – – CH CH CH2 2 2

48. Which is correct order for ease of electrophilic
addition on these alkenes ?

(a) C = = CH2

CH3

CH3

(b) CH3– CH = CH – Ph

(c) C = = C
CH3CH3

HH C3

(1) c > a  > b (2)  b  >  a  >  c
(3)  c  >  b  >  a (4)  a  >  b  >  c

49. Which of the following has only 1º H :-
(1) Isobutane (2) Isobutene
(3) Cyclohexane (4) Toluene

50. Picric acid is :-

(1)

COOH

NO2

(2) 

COOH

OH

(3) 

OH

NO2

NO2
O N2

(4) 

COOH

NH2

TOPIC : Organic Chemistry–Some Basic Principles And Techniques, Hydrocarbons : Alkanes,Alkenes,Alkynes,
Aromatic Hydrocarbons, Haloalkanes and Haloarenes

46. fuEu ;kSfxd dk lgh IUPAC uke gS ?

CH –CH–CH C–H3 2–

O

CN
(1) 3-lk;uksC;qVsuy
(2) 2-esfFky-4-vkDlksC;qVsuukbVªkby
(3) 2-lk;uks C;qVsuy
(4) 2-lk;uks-1-dhVksizksisu

47. fuEu esa lokZf/kd LFkk;h dkcZ/kuk;u gS :-

(1) CH CH3  2– 

(2) CH CH3 2 – – CH2

(3) CH CH3 2 – – – CH CH2  2

(4) CH CH3 2 – – – – CH CH CH2 2 2

48. bySDVªkWu Lusgh ;ksxkRed vfHkfØ;k ds fy, fuEu ,Ydhuksa dh
fØ;k'khyrk dk lgh Øe gS ?

(a) C = = CH2

CH3

CH3

(b) CH3– CH = CH – Ph

(c) C = = C
CH3CH3

HH C3

(1) c > a  > b (2)  b  >  a  >  c
(3)  c  >  b  >  a (4)  a  >  b  >  c

49. fuEu esa ls dkSuls ;kSfxd esa dsoy 1º H ijek.kq mifLFkr gS&
(1) vkblksC;qVsu (2) vkblksC;qfVu
(3) lkbDyksgsDlsu (4) VkWywbZu

50. fifØd vEy gS :-

(1)

COOH

NO2

(2) 

COOH

OH

(3) 

OH

NO2

NO2
O N2

(4) 

COOH

NH2
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51. How many alkenes upon catalytic hydrogenation can
produce pentane :-

(1) 4 (2)  5

(3)  2 (4)  1

52.

CH OH2– OH

and
CH3

 are :-

(1) Positional isomers

(2) Chain isomers

(3) Functional group isomers

(4) Tautomers

53. Tautomerism is possible in :-

(1) CH3 – – C CHO 

CH3

CH3

(2) CH3 – CH2 – CHO

(3) 

OH

(4) CH3 – – C C  – H

Ph

Ph

O

54. Which of the following is most stable :-

(1)

NH2H
CHO

HH
H

(2) 

HH
CHO

HH
NH2

(3) 

NH2

H

CHO

HH H

(4) 

H

H

CHO

HH H N2

51. mRizsjdh; gkbMªkstuhdj.k ds }kjk fdrus fHkUu&fHkUu ,Ydhu
ls isUVsu dk fuekZ.k dj ldrs gS :-

(1) 4 (2)  5

(3)  2 (4)  1

52.

CH OH2– OH

vkSj
CH3

 gSa :-

(1) fLFkfr leko;oh

(2) J`a[kyk leko;oh

(3) fØ;kRed lewg leko;oh

(4) pyko;ork

53. pyko;ork laHko gS :-

(1) CH3 – – C CHO 

CH3

CH3

(2) CH3 – CH2 – CHO

(3) 

OH

(4) CH3 – – C C  – H

Ph

Ph

O

54. fuEu esa lokZf/kd LFkk;h gS :-

(1)

NH2H
CHO

HH
H

(2) 

HH
CHO

HH
NH2

(3) 

NH2

H

CHO

HH H

(4) 

H

H

CHO

HH H N2
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55. Which of the following molecule is expected to rotate
the plane polarised light :-

(1) HO H

CHO

CH OH2–

(2) 
SH

(3) 

H N2 NH2

H C3CH3

Me Me
(4) H N2 H

COOH

H

56. Incorrect stability order is :-

(1) Ph3 C > – > – Ph CH > Ph  CH  CH = CH  CH2 2 2 2

(2) Ph3 C > – > – Ph CH > Ph  CH  CH = CH  CH2 2 2 2

(3) Ph3 C > – > – Ph CH > Ph  CH  CH = CH  CH2 2 2 2

(4) Ph3 C < Ph CH < Ph  CH < CH = CH  CH2 2 2 2– –
57. Which of the following is strongest base :-

(1) Ph3N (2) Ph2NH
(3) Ph – NH2 (4)  Ph – CH2 – NH2

58. Which of the following is hemiacetal :-

(1)
O Me

(2) 
O OH

(3) 
O OR

(4) 
O H

59. The absolute configuration of :-

CO H2 CO H2

OH
HHHO

(1) R,  R (2) R, S (3) S, R (4) S, S
60. The correct stereochemical descriptions for the

structure given below are :-

Me CH CH— 22 —C

OH

H
D

(1) 1S, 4E (2) 1R, 4E (3) 1R, 4Z (4) 1S, 4Z

55. fuEu esa ls dkSulk ;kSfxd lery /kzqoh; izdk'k dks ?kwf.kZr dj
ldrk gS :-

(1) HO H

CHO

CH OH2–

(2) 
SH

(3) 

H N2 NH2

H C3CH3

Me Me
(4) H N2 H

COOH

H
56. LFkkf;Ro dk xyr Øe gS :-

(1) Ph3 C > – > – Ph CH > Ph  CH  CH = CH  CH2 2 2 2

(2) Ph3 C > – > – Ph CH > Ph  CH  CH = CH  CH2 2 2 2

(3) Ph3 C > – > – Ph CH > Ph  CH  CH = CH  CH2 2 2 2

(4) Ph3 C < Ph CH < Ph  CH < CH = CH  CH2 2 2 2– –
57. fuEu esa ls lokZf/kd izcy  {kkj gS :-

(1) Ph3N (2) Ph2NH
(3) Ph – NH2 (4)  Ph – CH2 – NH2

58. fuEu esa ls gseh,flVy gS&

(1)
O Me

(2) 
O OH

(3) 
O OR

(4) 
O H

59. mijksDr dk fujis{k foU;kl gS :-

CO H2 CO H2

OH
HHHO

(1) R,  R (2) R, S (3) S, R (4) S, S
60. fuEu ;kSfxd dk mfpr f=fofe; foU;kl gS :-

Me CH CH— 22 —C

OH

H
D

(1) 1S, 4E (2) 1R, 4E
(3) 1R, 4Z (4) 1S, 4Z
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61. Which of the following reaction does not proceeds
through formation of cyclic transition state/cyclic
intermediate?
(1) Hydroboration oxidation Reaction of alkene
(2) Ozonolysis reaction of alkene
(3) Addition of Baeyer’s reagent at alkene
(4) Addition of HBr in presence of peroxide  at alkene

62. Arrange the following in order of their acidic
strength.

(I) 

COOH

CN (II) 

COOH

CN

(III) 

COOH

CN

(IV) 

COOH

(1) I > III > II > IV (2) III > I > II > IV
(3) II > IV > III > I (4) IV > II > I > III

63. Which of the following compound will be most
reactive toward SN1 reaction?

(1) 

CH3

CH – C – I3

CH3

(2) 

I

CH – CH – CH3 3

(3) 

Ph

Ph – C – I

CH3

(4) CH3 – CH = CH – I

64. Arrange the following canonical form in order of
their stability

(I) CH – C – NH3 2

O

(II) CH – C – NH3 2

O

(III) CH – C = NH3 2

O

(IV) CH – C – NH3 2

O

(1) I > II > III > IV (2) I > III > II > IV
(3) II > I > IV > III (4) III > IV > II > I

61. fuEu es ls fdl vfHkfØ;k es pØh; laØe.k voLFkk@pØh;
eè;korhZ ugh curk gS\
(1) ,Ydhu dk gkbMªkscksjs'ku vkWDlhMs'ku vfHkfØ;k
(2) ,Ydhu dk vkstksuh vi?kVu vfHkfØ;k
(3) ,Ydhu ij cs;j vfHkdeZd dh ;ksxkRed vfHkfØ;k
(4) ,Ydhu ij ij&vkWDlkbM dh mifLFkr es HBr dh

;ksxkRed vfHkfØ;k
62. fuEu dk s muds vEyh;  lkEFk Z;  ds Øe es a O;ofLFkr

dhft;s

(I) 

COOH

CN (II) 

COOH

CN

(III) 

COOH

CN

(IV) 

COOH

(1) I > III > II > IV (2) III > I > II > IV
(3) II > IV > III > I (4) IV > II > I > III

63. fuEu es ls dkSu SN1 vfHkfØ;k ds fy, lokZf/kd fØ;k'khy
gS\

(1) 

CH3

CH – C – I3

CH3

(2) 

I

CH – CH – CH3 3

(3) 

Ph

Ph – C – I

CH3

(4) CH3 – CH = CH – I

64. fuEu vuquknh lajpukvksa dks muds LFkkf;Ro ds Øe es O;ofLFkr
djs

(I) CH – C – NH3 2

O

(II) CH – C – NH3 2

O

(III) CH – C = NH3 2

O

(IV) CH – C – NH3 2

O

(1) I > II > III > IV (2) I > III > II > IV
(3) II > I > IV > III (4) III > IV > II > I
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65. C6H5 – C º C – CH3 
4

2 4

HgSO
H SO

¾¾¾¾®  A

The product 'A' will be

(1) 

O

      (2)  
O

(3)C H – C = CHCH6 5 3

OH

 (4) C H – CH = C – CH6 5 3

OH
66. In following given compound

H (D)

H (A)

H (B)

H
(C)

The most reactive hydrogen toward free radical
substitution reaction :-
(1) A (2) B (3) C (4) D

67. Consider the following two structure of anilinium ion
and select the correct statement about them:-

NH3
NH3

+

+

(I) (II)
(1) II is not an acceptable canonical structure because

carbocation are less stable than ammonium ions.
(2) II is not an acceptable canonical structure because

it is non aromatic.
(3) II is not an acceptable canonical structure because

the nitrogen has 10 valence electrons.
(4) II is an acceptable canonical structure.

68. In the following compounds, the order of basicity
is :-

(I) 
N

H

 (II) 
N

 (III) 
N

H

O

 (IV) 
N

H
(1) IV > I > III > II (2) III > I > IV > II
(3) II > I > III > IV (4) I > III > II > IV

65. C6H5 – C º C – CH3 
4

2 4

HgSO
H SO

¾¾¾¾®  A

mRikn 'A' gksxkA

(1) 

O

      (2)  
O

(3)C H – C = CHCH6 5 3

OH

 (4) C H – CH = C – CH6 5 3

OH
66. uhps fn;s ;kSfxd esa &

H (D)

H (A)

H (B)

H
(C)

eqDr ewyd izfrLFkkiu vfHkfØ;k ds fy, lcls fØ;k'khy 'H'
gksxk%&
(1)  A (2) B (3) C (4)  D

67. nh xbZ ,fuyhfu;e vk;u dh nks lajpukvksa dk fujh{k.k dhft,
vkSj fn;s x;s dFkuksa esa ls lgh dFku pqfu, :-

NH3
NH3

+

+

(I) (II)
(1) II Lohdk;Z vuquknh lajpuk ugh gS D;ksafd veksfu;e vk;uksa

ls dkcksZdsVk;u  de LFkkbZ gksrs gSA
(2) II Lohdk;Z vuquknh lajpuk ugh gS D;ksafd ;g ,sjksesfVd ugha gSA
(3) II Lohdk;Z vuquknh lajpuk ugh gS D;ksafd ukbVªkstu esa 10

la;kstdrk bysDVªku gSA
(4) II ,d Lohdk;Z vuquknh lajpuk gSA

68. fuEufyf[kr ;kSfxd esa] {kkjdrk dk Øe gS :-

(I) 
N

H

 (II) 
N

 (III) 
N

H

O

 (IV) 
N

H
(1) IV > I > III > II (2) III > I > IV > II
(3) II > I > III > IV (4) I > III > II > IV
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69. In which of the following keto form exist more
dominantly in equilibrium (i.e. keto form is more
stable than enol) :-

(1) 

H H
O OH

(2) 

O

H H

OH

(3) 
N

H

N OHO

(4) 

O

N

H
H N

OH

70. Which of the following will be the major product
of following reaction.

NH – C

O

HNO3  products

(1) 

NH – C

O
NO2

(2) 

NH – C

O

O N2

(3) 

NH – C

O

NO2

(4) 

NH – C

O

NO2

69. uhps fy[ks x;s ;kSfxdksa  es lss fdles dhVks lajpuk bZuvkWy ls
T;knk LFkkbZ gksxh rFkk lkE; voLFkk es dhVks dh ek=k vf/kd
jgsxh:-

(1) 

H H
O OH

(2) 

O

H H

OH

(3) 
N

H

N OHO

(4) 

O

N

H
H N

OH

70. fuEu vfHkfØ;k dk eq[; mRikn gksxk

NH – C

O

HNO3  mRikn

(1) 

NH – C

O
NO2

(2) 

NH – C

O

O N2

(3) 

NH – C

O

NO2

(4) 

NH – C

O

NO2
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71. Arrange stability of the given carbocations in
decreasing order :-

(I) 

CH2

OCH3

 (II) 

CH2

OH

 (III) 

CH2

NH2

 (IV) 

CH2

Cl
(1) I > II > III > IV (2) III > II > I > IV
(3) IV > I > II > III (4) II > III > I > IV

72. In free radical bromination reaction, 3º alkyl bromide
form as Major Product in :-

(1) 

CH3

(2) 

CH3

(3) CH –CH–CH –CH3 2 3

CH3

(4) All of these
73. The correct IUPAC name of following compound will

be :-

Cl

Br

Cl

(1) 1-Bromo-3,3-dichlorocyclohexane
(2) 3-Bromo-1,1-dichlorocyclohexane
(3) 1,1-Dichloro-3-Bromocyclohexane
(4) 3,3-Dichloro-1-Bromocyclohexane

74. Which of the following form only one mono chloro
derivatives on chlorination reaction?

(1) CH3–CH2–CH3 (2) CH –C–CH3 3

CH3

CH3

(3) CH –CH–CH3 3

CH3

(4) CH –CH–CH –CH3 2 3

CH3

75. The weakest C–Cl bond is present in :-

(1) 

Cl

CH3

(2) 

Cl

CH3

(3) 

Cl
CH3

(4) 

CH –Cl2

71. fn;s x;s dkcZ/kuk;uksa ds LFkkf;Ro dks ?kVrs Øe esa O;ofLFkr
dhft, :-

(I) 

CH2

OCH3

 (II) 

CH2

OH

 (III) 

CH2

NH2

 (IV) 

CH2

Cl
(1) I > II > III > IV (2) III > II > I > IV
(3) IV > I > II > III (4) II > III > I > IV

72. fuEu esa ls fdlesa eqDr ewyd czksehuhdj.k esa 3º ,fYdy czksekbM
eq[; mRikn curk gS :-

(1) 

CH3

(2) 

CH3

(3) CH –CH–CH –CH3 2 3

CH3

(4) mijksDr lHkh
73. fuEu ;kSfxd dk lgh IUPAC uke gksxk :-

Cl

Br

Cl

(1) 1-Bromo-3,3-dichlorocyclohexane
(2) 3-Bromo-1,1-dichlorocyclohexane
(3) 1,1-Dichloro-3-Bromocyclohexane
(4) 3,3-Dichloro-1-Bromocyclohexane

74. fuEu es a ls  dk Su flQZ,dy Dyksj k s O; qRiUu cukrk gS?

(1) CH3–CH2–CH3 (2) CH –C–CH3 3

CH3

CH3

(3) CH –CH–CH3 3

CH3

(4) CH –CH–CH –CH3 2 3

CH3

75. fuEu esa ls fdldk C–Cl cU/k nqcZyre gksxk  :-

(1) 

Cl

CH3

(2) 

Cl

CH3

(3) 

Cl
CH3

(4) 

CH –Cl2
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76. The most reactive compound toward reaction with
AgNO3 solution is :-

(1) 

NH2

Cl
CH3

(2) 

NH2

CH –Cl2

(3) 

NH2

CH –Cl2

(4) 

NH Cl3

CH3

Å

77. The main product of following elimination reaction
will be :-

Cl
CH

CH3 CH3

¾¾® ProductAlc.KOH
D

(1) 

CH
CH3 CH3

(2) 

C
CH3 CH3

(3) 

CH
CH3 CH3

(4) 

C
CH3 CH2

78. In following reaction, main product will be :-
CH2

¾¾®HBr
(1 mole) Products

(1) 

CH3
Br

(2)

CH3

Br

(3) 

CH3

Br (4) 

CH2

Br

76. AgNO3 ds izfr lokZf/kd fØ;k'khy  ;kSfxd gS:-

(1) 

NH2

Cl
CH3

(2) 

NH2

CH –Cl2

(3) 

NH2

CH –Cl2

(4) 

NH Cl3

CH3

Å

77. fuEu ;kSfxd esa foyksiu vfHkfØ;k dk eq[; mRikn gksxk:-

Cl
CH

CH3 CH3

¾¾® ProductAlc.KOH
D

(1) 

CH
CH3 CH3

(2) 

C
CH3 CH3

(3) 

CH
CH3 CH3

(4) 

C
CH3 CH2

78. fuEu vfHkfØ;k dk eq[; mRikn gksxk :-
CH2

¾¾®HBr
(1 mole) Products

(1) 

CH3
Br

(2) 

CH3

Br

(3) 

CH3

Br (4) 

CH2

Br
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79. Which of the following halo alkane is suppose to
cause ozone layer depletion?
(1) Pyrene (2) Chlorofluorocarbon
(3) Dichloromethane (4) Chloroform

80. Among the following aromatic hydrocarbon is

(1) (2) 
N

(3) (4) 

81. Identify the most stable carbocation

(1) 

CH –CH2 3

(2) 

CH –CH2 3

(3) 

CH –CH2 3

(4) 

CH –CH2 3

82. The correct order of acidic strength is :-
OH

NO2
(P)

COOH SO H3 OH

(Q) (R) (S)
(1)  P > Q > R > S (2)  R > Q > P > S
(3)  R > Q > S > P (4)  Q > R > P > S

83. Compare the stability of carbocation

O
(I) (II) (III)

(1) III > II > I (2) II > III > I
(3) III > I > II (4) II > I > III

84. The compound having minimum C–N Bond length

(1)

NH2

(2)

NH2

   (3)

NH2

 (4)

NH2

CHO

79. fuEu esa ls dkSulk gsyks,ydsu vkstksu ijr ds {kj.k dk dkj.k
gS?
(1) ik;jhu (2) Dyksjks¶yksjksdkcZu
(3) MkbZDyksjksehFksu (4) DyksjksQkseZ

80. fuEu esa ls dkSu ,jkseSfVd gkbMªksdkcZu gS

(1) (2) 
N

(3) (4) 

81. fuEu esa ls lokZf/kd LFkk;h dkcZ/kuk;u gS

(1) 

CH –CH2 3

(2) 

CH –CH2 3

(3) 

CH –CH2 3

(4) 

CH –CH2 3

82. vEyh; lkeF;Z dk lgh Øe gS :-
OH

NO2
(P)

COOH SO H3 OH

(Q) (R) (S)
(1)  P > Q > R > S (2)  R > Q > P > S
(3)  R > Q > S > P (4)  Q > R > P > S

83. dkcZ/kuk;u ds LFkkf;Ro dh rqyuk djsa

O
(I) (II) (III)

(1) III > II > I (2) II > III > I
(3) III > I > II (4) II > I > III

84. fdlh ;kSfxd esa C–N cU/k yEckbZ U;wure gS

(1)

NH2

(2)

NH2

   (3)

NH2

 (4)

NH2

CHO
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85. Which of the following pairs of compounds are
position isomers :-

(1) Isobutyl alcohol and t-butyl alcohol

(2) Isopentyl alcohol and n-pentyl alcohol

(3) Isobutyl alcohol and s-butyl alcohol

(4) a-butylene and isobutylene

86. Which of the following is an ambident nucleophile:-

(1) 3HSO! (2) CN1

(3) NO2
1 (4) All of these

87. Select the E-isomer among the following :-

(1) C = C
Br

C H2 5

Cl

CH3

(2) C = C
C H2 5

CHO

Cl

CH3

(3) C = C
CHCl2

CHCl2

H

CH3

(4) C = C
CHC CH l 3

H

H

H
88. Among the following compounds, the most basic

compound is :-

(1)
N

(2) N

H
(3)

O
  (4) N

H
89. The number of s, p bond and lone pair present in

following molecule are respectively :

N Cº C Nº

C NºN Cº
C=C

(1) 9, 9, 4 (2) 18, 18, 8

(3) 10, 9, 4 (4)  8,  9,  4

90. The number of structural isomers of C5H10 are -
(1) 8 (2)  6
(3) 9 (4) 10

85. fuEu esa ls ;kSfxdksa dk dkSulk ;qXe fLFkfr leko;ork n'kkZrk
gS:-

(1) vkblksC;qfVy ,sYdksgkWy ,oa t-C;qfVy ,sYdksgkWy

(2) vkblksisfUVy ,sYdksgkWy ,oa n-isafVy ,sYdksgkWy

(3) vkblksC;qfVy ,sYdksgkWy ,oa s-C;qfVy ,sYdksgkWy

(4) a-C;qVkbZyhu ,oa vkblksC;qVkbZyhu

86. fuEufyf[kr esa ls dkSu lk mHk; ukfHkdLusgh gS :-

(1) 3HSO! (2) CN1

(3) NO2
1 (4) lHkh

87. fuEu esa ls E-leko;oh dks pqusa :-

(1) C = C
Br

C H2 5

Cl

CH3

(2) C = C
C H2 5

CHO

Cl

CH3

(3) C = C
CHCl2

CHCl2

H

CH3

(4) C = C
CHC CH l 3

H

H

H
88. fuEu ;kSfxdksa esa lcls T;knk {kkjh; ;kSfxd gksxk :-

(1)
N

(2) N

H
(3)

O
  (4) N

H

89. fuEu ;kSfxd esa s, p cU/k rFkk ,dkdh;qXe dh la[;k Øe'k%
gS :

N Cº C Nº

C NºN Cº
C=C

(1) 9, 9, 4 (2) 18, 18, 8

(3) 10, 9, 4 (4)  8,  9,  4
90. ;kSfxd C5H10 ds fy, lajpukRed leko;fo;ks dh la[;k gS&

(1) 8 (2)  6
(3) 9 (4) 10
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91. Fowl cholera, pullorum, corryza are :-
(1) Bacterial disease of poultry
(2) Vival disease of poultry
(3) Fungal disease of poultry
(4) None of these

92. Common carp, silver carp, grass carp are :-
(1) Indegenous fishes (2) Fresh water fishes
(3) Marine fishes (4) None of these

93. Select the incorrect statement about drone :-
(a) It is fertile male
(b) It is haploid
(c) It feeds on royal jelly
(d) It doesn't have sting
(e) It doesn't have wax glands
(1) Only e (2) Only b (3) Only d (4) Only c

94. Amount of which substance is maximum in

composition of Lac :-

(1) Dye (2) Albuminous matter

(3) Resin (4) Wax

95. Natural
selection

  

Peak shifts in 
one direction

This graph indicate which type of natural selection
(1) Directional (2) Stabilising
(3) Disruptive (4) Mutation

96. Select the correct statement ?

(1) Fitness is the end result of the ability to adapt
and get selected by nature.

(2) Natural selection and genetic variation are two
main key point of darwinism theory of
evolution.

(3) Adaptive ability is always inherited

(4) Placental wolf and Tasmanian wolf are
example of homology.

97. The brain capacity of Homo habilis was :-
(1) 1200 cc (2) 1450 cc
(3) 650-800 cc (4) 1200-1400 cc

91. ] ]  :-
(1)
(2) 
(3) 
(4) 

92. ] ]  :-
(1) ; (2) ; 
(3) (4) 

93. ;  :-
(a) 
(b) 
(c)  [
(d) 
(e) 
(1)  e (2)  b (3)  d (4)  c

94.
 :-

(1) (2) 
(3) (4) 

95. Natural
selection

  

Peak shifts in 
one direction

(1) (2) 
(3) (4) 

96. ;  ?

(1)  }

(2)

[; 

(3)

(4) +;  , +;

97.  {  :-
(1) 1200 cc (2) 1450 cc
(3) 650-800 cc (4) 1200-1400 cc

TOPIC : Origin and Evolution, Biology and Human welfare : Health & Disease, Apiculture  and Animal husbandary
(D.O.P.)
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98. Every antibody is specific because?
(1) Specific type of bonds found in each antibody
(2) There are only five type of antigens stimulates

to form only 5 types of antibodies (IgG, A, M,
D, E)

(3) Fc segment is different for each antibody
(4) Parotope is specifically designed for each type

of epitope in every antibody.
99. Which of the following is not the function of

antibodies ?
(1) Agglutination (2) Opsonisation
(3) Neutralisation (4) Phagocytosis

100. The killing of target cells by T–killer cell is :-
(1) Ist line of defence

(2) IInd line of defence

(3) IIIrd line of defence

(4) Agglutination
101. A person got injured with rusty nail goes to the doctor

after 7 days of injury. Doctor gives him injection filled
with?
(1) TT (Tetanus toxoid)
(2) ATS (Anti tetanus serum)
(3) Antibiotics
(4) Antihistaminics

102. After immunoflorescence technique done on stomach
sections, Antibodies found in parietal cells are marker
for  ?
(1) Thyrotoxicosis
(2) Pernicious Anaemia
(3) Iron deficiency Anaemia
(4) Thalassemia

103. Match the following STD with its charactertics?

(A) (B)

(i) AIDS (a) Inflammation
of vagina

(ii) Syphilis (b) Soft chancre

(iii) Gonorrhoea (c) Slim disease

(iv) Trichomoniasis (d) Hard chancre

(i) (ii) (iii) (iv)
(1)  a  b  c  d
(2)  a  b  d  c
(3)  c  d  b  a
(4)  c  a  b  d

98. ] 
(1)
(2)

 (IgG, A, M, D, E)
(3) Fc 
(4)  , ,  ,

99.  }  

(1) (2) 
(3) (4) 

100. T–  } {; 
 %&

(1) Ist 
(2) IInd 
(3) IIIrd 
(4) 

101.
 ,

(1)  TT ( )
(2)  ATS ( )
(3) 
(4) 

102. ;  ,
]  ;

, 
(1) 
(2) 
(3) 
(4)

103.  ;

(A) (B)

(i) (a) Inflammation
of vagina

(ii) (b) Soft chancre

(iii) (c) Slim disease

(iv) (d) Hard chancre

(i) (ii) (iii) (iv)
(1)  a  b  c  d
(2)  a  b  d  c
(3)  c  d  b  a
(4)  c  a  b  d
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104. Which of the following statement is not correct
about typhoid ?

(A) Sustained high fever (39° to 40° F)

(B) Weakness

(C) Stomach pain

(D) Constipation

(E) Headache and loss of appetite

(F) Coughing

(1)  A,  C,  D (2)  D,  E,  F

(3) A and F only (4) A, B, C, D, E, F

105. Bee keeping is called as :-

(1) Apiculture (2) Sericulture

(3) Fishering (4) Pisciculture

106. Which technique is used to overcome several
problems of normal matings are :-

(1) MOET

(2) Artificial insemination

(3) Interspecific hybridisation

(4) Cross breeding

107. Match column I with column II and choose the
correct answer :-

Column I Column II

(a) Neoplasm
 (p) Haematopoietic cell

tumours

(b) Benign
tumour (q) Bone, cartilage tissue

cancers
(c) Carcinomas (r) Malignant tumor

(d) Sarcomas
 (s) Cancer of epithelial

tissues
(e) Lymphomas (t) Initial form of tumor

(1) (a) - (r), (b) - (t), (c) - (s), (d) - (q), (e) - (p)
(2) (a) - (r), (b) - (t), (c) - (s), (d) - (p), (e) - (q)
(3) (a) - (t), (b) - (r), (c) - (s), (d) - (q), (e) - (p)
(4) (a) - (t), (b) - (s), (c) - (r), (d) - (q), (e) - (p)

108. Heroin is
(1) Diacetyl morphine
(2) Triacetyl morphine
(3) Tetra acetyl morphine
(4) Mono acetyl morphine

104. , 

(A)  (39°  40° F)

(B)

(C) ; 

(D)

(E)

(F)

(1)  A,  C,  D (2)  D,  E,  F

(3) A and F only (4) A, B, C, D, E, F
105.  :-

(1) (2) 

(3) (4) 
106. ; 

 &
(1) MOET

(2)

(3) % 

(4)

107.  I  II  :-

 I  II

(a) (p)

(b) (q)

(c) (r)

(d) (s)

(e) (t)

(1) (a) - (r), (b) - (t), (c) - (s), (d) - (q), (e) - (p)
(2) (a) - (r), (b) - (t), (c) - (s), (d) - (p), (e) - (q)
(3) (a) - (t), (b) - (r), (c) - (s), (d) - (q), (e) - (p)
(4) (a) - (t), (b) - (s), (c) - (r), (d) - (q), (e) - (p)

108.
(1) 
(2) 
(3)  ,
(4) 
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109. MOET is a programme that is used to
increase
(1) Biomass (2) Herd size
(3) Yield (4) Disease resistance

110. Select the correct statement from the ones given below
(1) Morphine is often given to persons who have

undergone surgery as a pain killer
(2) Chewing tobacco lowers blood pressure and heart

rate
(3) Cocaine is given to patients after surgery as it

stimulates recovery
(4) Barbiturates when given to criminals make

them tell the truth
111. Choose the wrong statement

(1) HIV virus has RNA as its genetic material
(2) HIV virus replicates in TH lymphocytes
(3) Anti-retroviral drugs are only partially effective

for AIDS treatment
(4) The time-lag between the infection and

appearance of  AIDS symptom may vary from

few hours to a week
112. First real primates were:-

(1) Elephant shrews (2) Gorilla

(3) Tree shrews (4) Gibbon

113. Correct order is :-

(1) Palaeozoic  Archaeozoic  Coenozoic

(2) Archaeozoic Palaeozoic  Proterozoic

(3) Palaeozoic Mesozoic Coenozoic

(4) Mesozoic Archaeozoic Proterozoic

114. Stanley miller used the following gases in his
experiment :-
(1) CH4,  H2, NH3 & Water Vapour at 8000°C
(2) CH4,  H2, NH3 & Water Vapour at 800°C
(3) CH4,  H2,  O2 & Water  Vapour at  800°C
(4) CH4,  H2, NH3 &  H2O at 800°C

115. Oparin & haldane proposed that the first form of
life could have come from :-
(1) Non-living organic molecules
(2) Living organic molecules
(3) Both (1) and (2)
(4) None

109. <+ , 

(1) (2) 
(3) (4) 

110. -  ,
(1) ;  ,  ' - '

( - )  :
(2) ; 

(3) ;- ] 

(4) 

111. &
(1) HIV  RNA 

(2) HIV  TH 

(3)  ,

(4) AIDS ;

 ?
112.  :-

(1) Elephant shrews (2) Gorilla

(3) Tree shrews (4) Gibbon

113.  :-
(1)     

(2)    

(3)   

(4)   

114.
 :-

(1) CH4,  H2, NH3 & ] 8000°C 
(2) CH4,  H2, NH3 & ] 800°C 
(3) CH4,  H2,  O2 & ] 800°C 
(4) CH4,  H2, NH3 &  H2O, 800°C 

115.  ,  ;
]  :-

(1) 
(2) 
(3) (1)  (2) 
(4) 
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116. Darwin's finches represent one of the best
example of :-
(1) Divergent evolution
(2) Adaptive divergence
(3) Adaptive radiation

(4) All

117. How many statements are correct ?

(A) Wings of bat & butterfly are Homologous.

(B) Thorn of bougainvillea and tendrils of

cucurbita represent Homology.

(C) Darwins finches are example of adaptive

radiation.

(D) Lichens can be used as industrial pollution

indicators

(1) One (2) Two (3) Three (4) Four

118. Evolution is a stochastic process based on :-

(1) Chance events in nature

(2) Chance mutation

(3)  Both  1  & 2

(4) Evolution is not a stochastic process

119. Pouched mammals of australia survived due to :-

(1) Mutation

(2) Gene migration

(3) Continental drift

(4) Reason is not clearly known
120. The eye of octopus and eyes of mammals show:-

(a) Convergent evolution
(b) Analogous structures
(c) Different structures evolving for the same

function
(d) Divergent evolution
(e) Same structure developed along different

directions due to adaptations to different needs
(1) Only a and b (2) Only c and d

(3) a, b and c (4)  a,  c  and  e
121. Greeks like hippocrates as well as Indian Ayurveda

system of medicine Asserted that the person with ____
belong to hot personality and would have fever.
(1) Yellow Bile (2) Blood
(3) Black Bile (4) Phlegm

116.  ,
 :-

(1) 
(2) 
(3) 

(4) 

117.  ;

(A) + 

(B) 

(C) 

(D)  :

(1) (2) 

(3) (4) 

118.  , ; 
(1) ]  ?
(2) ; 
(3)  (1)  (2)

(4)  , ; 
119.  :-

(1) 

(2) 

(3) ; 
(4) 

120. &
(a) 

(b) 

(c) 

(d) 

(e) 

 :

(1)  a  b (2)  c  d

(3) a, b  c (4) a, c  e
121. ; 

=  ;  ____

(1) (2) 

(3) (4) 
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122. ATS Provides :-
(1) Natural Active Acquired immunity
(2) Natural Passive Acquired immunity
(3) Artificial Active Acquired immunity
(4) Artificial Passive Aquired immunity

123. Which of the following options gives the correct
categorisation of barriers of Innate immunity ?

Physical Physiological Cellular

1 NK cell Saliva PMNL
Neutrophils

2 Skin Tear W.B.C

3 Mucous Interferon T-killer

4 Fever Phagocyte cells Leucocytes

124. N.K. cells are type of :-
(1) Erythrocytes (2) Lymphocyte
(3) Neutrophils (4) Macrophage

125. Find out the incorrect matching with regards to innate
immunity :-
(1) Physical barrier-skin
(2) Cytokine barrier-Inferferon
(3) Physiological Barrier- Saliva
(4) Cellular Barrier- B and T-lymphocyte

126. Prime symptoms of inflammation is
(1) Swelling (2) Pain
(3) Redness (4) high temperature

127. How many statements are true about interferons?

(i) Produced by virus infected cells that kills

specific virus

(ii) Is able to save the cell that make it

(iii) Induces production of T.I.P in normal cell

(iv) Interferon never kills virus

(1) Four (2) Two (3) Three (4) One

128. Which of the following drug is obtained from

Claviceps purpurea ?

(1) Charas (2) Belladona

(3) LSD (4) Heroin

122. ATS 
(1) ; 
(2) ; 
(3) ; 
(4) ; 

123.

, ?

;

1

2 W.B.C

3 T-

4

124.

(1) (2)

(3) (4) 
125. ; 

,
(1) -
(2) -
(3) - 
(4) ; - B  T-

126.  (Inflammation) [; 
(1) (2) 
(3) (4) 

127. ;  ?

(i)  }

(ii)

(iii) ;  T.I.P 

(iv)

(1) (2) (3) (4) 

128.  

(1) (2) 

(3) LSD (4) 
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129. Which of the following is not related to smoking?

(1) urinary bladder cancer

(2) decrease in blood pressure

(3) Intestinal ulcers

(4) Emphysema

130. Repolarisation of ventricles is represented by

which wave :-

(1) P (2) QRS complex

(3) T (4) R

131. Which of the following statements is not true for

cancer cells in relation to mutations ?

(1) Mutations in proto-oncogenes accelerate the

cell cycle.

(2) Mutations destroy telomerase inhibitor.

(3) Mutations inactive the cell control.

(4) Mutations inhibit production of telomerase.

132. Which is the particular type of drug that is obtained
from the plant whose one flowering branch is
shown below:-

(1) Hallucinogen (2) Depressant
(3) Stimulant (4) Pain - killer

133. Which of the following is not the property of

cancer cells ?

(1) Very high karyoplasmic index

(2) Number of ribosomes increase

(3) Number of mitochondria increase

(4) Nucleus small and regular in shape

129.  /  ?

(1) ; 

(2) 

(3) 

(4) 

130. ; % /
 ?

(1)  P (2) QRS 

(3) T (4) R

131. , 

    ?

(1)

(2)

(3) =. ; 

(4)

132. ; 

 , :-

(1) (2) 

(3) (4)  & 

133.  ?

(1) 

(2) [; <+

(3) [; <+

(4) 
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134. In the given list how many drugs are used for the
treatment of AIDS ?

Zidovudin, Ritonavir, Raltegravir, Vinblastin,
Stavudin

(1)  5 (2)  4 (3)  2 (4)  3

135. Match the column and choose the correct option:-

I II III

A Homo habilis i 1400cc a First man to
use fire

B Homo erectus ii 650-800cc b Cave painting

C Neanderthal
man

iii 1650cc c First tool
maker man

D Cromagnon
man

iv 900cc d Buried their
dead

(1) A-iv-a, B-ii-c, C-i-b, D-iii-d
(2) A-ii-c, B-i-a, C-iii-d, D-iv-b
(3) A-ii-c, B-iv-a, C-i-d, D-iii-b
(4) A-iv-b, B-ii-c, C-iii-b, D-iii-d

136. Which of the following is incorrect about the
protobiont :-
(1) Large colloidal drop like structure
(2) Unable to reproduce
(3) Exhibit simple metabolism
(4) Completely isolated from surrounding

137. Which of the following disease are caused by protozoa:-
(1) Tetanus and anthrax
(2) Aspergillosis and ascariasis
(3) Amoebiasis & Malaria
(4) AIDS & Hepatitis-B

138. Industrial melanism and DDT resistance in pest
indicates which type of natural selection ?
(1) Stabilizing selection
(2) Disruptive selection
(3) Directional selection
(4) Artificial selection

139. Which of following is not a side effect of anabolic
steroid in male ?
(1) Mood Swing
(2) Increase sperm-production
(3) Liver dysfunction
(4) Breast enlargement

134.

 ?

] ] ] ]

(1)  5 (2)  4 (3)  2 (4)  3

135. ,  :-

I II III

A i 1400cc a

B ii 650-800cc b

C ,. iii 1650cc c
;

D iv 900cc d

(1) A-iv-a, B-ii-c, C-i-b, D-iii-d
(2) A-ii-c, B-i-a, C-iii-d, D-iv-b
(3) A-ii-c, B-iv-a, C-i-d, D-iii-b
(4) A-iv-b, B-ii-c, C-iii-b, D-iii-d

136.
 :-

(1)
(2) 
(3) 
(4) % 

137.  }  :-
(1)  ,
(2)  ,
(3) 
(4) AIDS &  &B

138.
 ?

(1)
(2) 
(3)
(4) 

139.
 ?

(1) Mood Swing
(2) 
(3) 
(4) <+
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140. In our country, the organisation which are doing a
lot to educate people about AIDS :-
(1) NACO (2) NGOs
(3) CDRI (4) (1) and (2)

141. Match the following STD with its Pathogen :-

(i) AIDS (a) Virus

(ii) Trichomoniasis (b) Protozoa

(iii) Syphilis (c) Bacteria

(iv) Gonorrhoea (d) Treponema pallidum

(i) (ii) (iii) (iv)
(1)  a  b  d   c
(2)  b  c  d   a
(3)  c  d  b   a
(4)  d  a  b   c

142. Amoebic dysentery (amoebiasis) is caused
by :-
(1) Entamoeba histolytica
(2) E.coli
(3) Streptococcus pneumonia
(4) Trichophyton

143. An intestinal parasite which causes blockage of the
intestinal passage and whose eggs are excreted
along with the faces of infected person is :-
(1) Wuchereria bancrofti (2) Ascaris
(3) Epidermophyton   (4) Microsporum

144. Which of the following disease is caused by the bite
of the female mosquito vector ?
(1) Filariasis (2) Amoebiasis
(3) Typhoid (4) Pneumonia

145. Hepatitis B is transmitted through :-
(1) Sneezing (2) Female Anopheles
(3) Coughing (4) Blood transfusion

146. The cells called "HIV factory'' is :-
(1) Helper T-cells (2) Macrophages
(3) Dendritic cells (4) WBCs

147. A person suffering from leukaemia has :-
(1) Tumors in Adipose tissue
(2) Increased number of plasma cells
(3) Increased number of melanocytes
(4) Increased number of WBCs

140. ]  AIDS 
,  :-

(1) NACO (2) NGOs
(3) CDRI (4) (1)  (2)

141.  ;
 :-

(i) (a)

(ii) (b)
(iii) (c)

(iv) (d)

(i) (ii) (iii) (iv)
(1)  a  b  d   c
(2)  b  c  d   a
(3)  c  d  b   a
(4)  d  a  b   c

142.  (  ; )  }
 :-

(1) 
(2) .
(3) 
(4) 

143. ; ; 

 :-
(1) (2) 
(3) (4) 

144.
 ?

(1) (2) 
(3) (4) 

145.  B  }  :-
(1) (2)  ,
(3) (4) 

146. "HIV ''  :-
(1)  T- (2) 
(3) (4) WBCs

147.  :-
(1) ; 
(2) [;
(3) [;
(4) WBCs [;
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148.

P Q S

R

T

Which wave marks the depolarisation of ventricles:-

(1) P-wave (2) Q-wave

(3) QRS-wave (4) T-wave

149. Most fatal non infections disease is ?

(1) Tumor (2) Cancer

(3) AIDS (4) Myasthenia gravis

150. Interferons are secreted by ?

(1) Bacteria infected cells

(2) Tumor cells

(3) Virus infected cells

(4) Fungus infected cells

151. When a person is given B.C.G. vaccine, then

which type immunity formed ?

(1) Natural active acquired immunity

(2) Artificially active acquired immunity

(3) Natural passive acquired immunity

(4) Artificially passive acquired immunity

152. Which sexual transmitted disease is curable ?

(1) AIDS

(2) Hepatitis B

(3) Genital herpes

(4) Genital warts

153. Which of the following vaccine is not live vaccine?

(1) Rabies vaccine (2) Rotta vaccine

(3) Small pox (4) Mumps vaccine

154. Human papilloma virus causes ?

(1) Genital herpes (2) Genital warts

(3) Chlamydiasis (4) Syphilis

155. Immuno supressant drug is not required in :-

(1) Auto immune disease

(2) Allergy

(3) Organ transplantation

(4) Immuno deficient disorders

148.

P Q S

R

T

 |

(1) P- (2) Q-

(3) QRS- (4) T-

149.  ?

(1) (2) 

(3) (4) 

150.  }   ?

(1)

(2)

(3)

(4)

151.  B.C.G. 

 ?

(1) ; 
(2) ; 
(3) ; 
(4) ; 

152.  ;  ; ;  ?

(1) 

(2)  & 
(3) 

(4) 

153.  ?

(1) (2) 

(3)  ( ) (4) 

154. Human papilloma  ?

(1) (2) 

(3) (4) 

155.  :-

(1)

(2)

(3)

(4)
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156. Which of the following statement is incorrect ?
(1) Poultry bird exclusively grown for meat are called

as broilers.
(2) Fishery is rearing and management of useful

aquatic plant and animal.
(3) Silk fibre is a protein produced from silk glands

of silkworm.
(4) Bees wax is the real & primary product of honey

bee.
157. Mating of more closely related individual within the

same breed for 4-6 generations is termed as:-
(1) Inter specific hybridisation
(2) Cross breeding
(3) Out crossing
(4) Inbreeding

158. Mules & hinny are result of which type of breeding.
(1) Cross breeding
(2) In breeding
(3) Interspecific hybridisation
(4) Multiple ovulation embryo transfer

159. In which method superior male of one breed are mated
with superior female of another breed.
(1) In breeding
(2) Cross breeding
(3) Out crossing
(4) Inter specific hybridisation

160. Match the following :-

(a) Change in
frequency of
allele in
population

(i) Remain constant

(b) Genetic drift (ii) Total gene and their
allele in population

(c) (p+q)2 (iii) Results in evolution

(d) Gene pool (iv) By chance event

(1) a-iv b-iii c-ii d-i
(2) a-iii b-iv c-i d-ii
(3) a-i b-iii c-ii d-iv
(4) a-ii b-iv c-i d-iii

161. They do hunting but they do not ate meat____?

(1) Homo habilis (2) Homo erectus

(3) Australopithecus (4) (1) & (3) both

156. fuEufyf[kr esa ls dkSulk dFku vlR; gS ?

(1) ikWYVªh i{kh ftUgsa eq[;r% ekWal ds fy, ikyk tkrk gS mUgsa
czkbyj dgk tkrk gSA

(2) eRL;dh tyh; ikniksa ,oa tarqvksa dk ikyu ,oa O;oLFkkiu
gksrk gSA

(3) js'ke dk /kkxk ,d izksVhu gS] tks js'ke dhV dh ykj xzafFk;ksa
ls fufeZr gksrk gSA

(4) e/kqefD[k;ksa dk ekse e/kqefD[k;ksa dk okLrfod ,oa izkFkfed
mRikn gksrk gSA

157. ,d gh uLy ds vf/kd fudVLFk O;fDr ds e/; 4-6 ih<+h
rd ds laxe dks dgk tkrk gS ?
(1) var% fof'k"V ladj.k
(2) ladj.k
(3) cfg% ladj.k
(4) var% iztuu

158. [kPpj vkSj fgUuh fdl rjg ds iztuu dk ifj.kke gS ?

(1) ladj.k
(2) var% iztuu
(3) var% fof'k"V ladj.k
(4) eYVhiy vkSfo;wys'ku VªkWalQj

159. fdl izfØ;k esa ,d uLy ds Js"B uj dk nwljh uLy dh eknk

ds lkFk laxe djk;k tkrk gS ?

(1) var% iztuu (2) ladj.k

(3) cfg% ladj.k (4) var% fof'k"B ladj.k

160. fuEufyf[kr dk feyku djs :-
(a) fdlh lef"V esa

;qXefodYih dh
vkòfÙk;ksa esa cnyko

(i) fLFkj jgrk gS

(b) vkuqokaf'kdh
viokg

(ii) fdlh Lef"V esa dqy
thu , ¡o muds
;qXefodYih

(c) (p+q)2 (iii) ifj.kkeLo:i fodkl
djokrk gS

(d) thu dks"k (iv) ;g la;ksxoa'k gksus okyh
?kVuk gS

(1) a-iv b-iii c-ii d-i
(2) a-iii b-iv c-i d-ii
(3) a-i b-iii c-ii d-iv
(4) a-ii b-iv c-i d-iii

161. ;s f'kdkj djrs Fks ysfdu ekalkgkj ugha djrs Fks____?

(1) gkseks gsfcfyl (2) gkseks bjsDVl
(3) vkLVªsyksfifFkdl (4) (1) o (3) nksuksa
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162. Protobionts have :-

(1) Non-enzymatic protein & replicable nucleic acid

(2) Non-replicable nucleic acid & enzymatic protein

(3) Non-enzymatic & non-structural protein

(4) Structural protein & non-replicable nucleic

acid
163. Gorilla & Dryopithecus shows similarity in having:-

(1) Common ancestors
(2) Direct ancestors
(3) Menstruation cycle seen in female of both
(4) (1) & (3) both

164. Arrange the following in order of evolution :-
(A)Oxygenic photosynthetic bacteria
(B) Non-oxygenic photosynthetic bacteria
(C) Chemo autotrophs
(D)Chemo heterotrophs
(1) D,B,A,C (2) A,B,C,D
(3) D,C,B,A (4) C,D,B,A

165. An example of Adaptive radiation is/are :-
(1) Darwin's finches
(2) Marsupials mammals
(3) Placental mammals
(4) All of the above

166. The strongest evidence for change over a long
period of times comes from :
(1) DNA
(2) Fossils
(3) Embryo

(4) Direct observations of living species

167. The flipper of penguin and Dolphin show :-

(a) Analogous structures

(b) Divergent evolution

(c) Different structures evolving for different

function.

(d) Convergent evolution

(1) (a) and (c)

(2) (b) and (d)

(3) (a) and (d)

(4) (a), (c) and (d)

162.  :-

(1) &,  ,

(2)  ,  ,

(3)  ,  ,

(4)  ,

163.  :-
(1)
(2) ;{
(3)
(4) (1)  (3) 

164. , :-
(A)
(B)
(C)
(D)
(1) D,B,A,C (2) A,B,C,D
(3) D,C,B,A (4) C,D,B,A

165. %&
(1) +;
(2) 
(3) 
(4) 

166. ; , 
 &

(1) DNA
(2) 
(3) 

(4) /;;

167.  :-

(a)

(b) 

(c)

(d) 

(1) (a)  (c)

(2) (b)  (d)

(3) (a)  (d)

(4) (a), (c)  (d)
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168. In galapagos island, Darwin found different
varieties of finches, originated from a common
ancestor. The original variety of these finches
was :-
(1) Insectivorous (2) Seed eating
(3) Cactus eating (4) Vegetarian

169. The first evolved prokaryotes were probably :-

(1) Chemoautotroph & Aerobic

(2) Chemoheterotroph & Anaerobic

(3) Oxygenic Photosynthetic Bacteria

(4) Chemoautotroph & Anaerobic

170. Which of the following statement is incorrect :-

(1) Theory of special 
creation  

Diversity was same and will be 
same in future. 

(2) Theory of Biogenesis New life can be originated on earth 
by decaying and rotting matter. 

(3) Cosmic panspermia 
theory 

Life came from outer space through 
spores. 

(4) Oparin-Haldane theory First life have come from pre 
existing non-living organic 
molecule  

 171. In the given figure which one of the following represent
correct example of convergent evolution:-

Placental mammals

(1)

(2)

(3)

(4)

Anteater

Mouse

Lemur

Tasmanian tiger cat

Bobcat Tasmanian wolf

Spotted cuscus

Marsupial Mole

Australian marsupials

168.  } +;

 , +;

 :-

(1) (2) 

(3) (4) 

169.  :-

(1) ;

(2) ;

(3)

(4) ;
170.  :-

(1)   
 

 , ; 
 ,  

(2)   
 

  
  

(3)  :   
 

(4)  
 

  
 

 
 

171. , = 
 :-

(1)

(2)

(3)

(4)
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172. Which of the following are examples of vestigeal

organ :-

(i) Nictitating membrane

(ii) Ear pinna

(iii) Long and pointed canine teeth

(iv) Body hairs

(v) Segmented abdominal muscle

(vi) Coccyx

(vii) Cervical fistula

(1) (i), (ii), (iii), (iv) (2) (i), (iv), (v), (vi)

(3) (ii), (iii), (vi), (vii) (4) (i), (ii), (iv), (v), (vi)

173. Process of evolution of different species in a given

geographical area starting from a point and literally

radiating to other areas of geography is called:-

(1) Parallel evolution

(2) Retrogressive evolution

(3) Adaptive convergence

(4) Adaptive radiation

174. In human evolution, development of brain and

language is an example of :-

(1) Convergent evolution

(2) Divergent evolution

(3) Parallel evolution

(4) Adaptive radiation

175. Discovered fire, probably ate meat, 900 cc cranial

capacity, prognathous jaws.

Above features are true for :-

(1) Homo habilis (2) Handy man

(3) Homo erectus (4) Neanderthal man

176. Which statements is correct for industrial

melanism ?

(1) Its a directional natural selection where
median population is selected

(2) Its a directional natural selection where either
of the two extremities are selected

(3) Its a stabilising natural selection where median
population is selected

(4) Its a stabilising natural selection where one of
the extremities is selected

172.  :-

(i) 

(ii) 

(iii) 

(iv) 

(v)  [ ; 

(vi) 

(vii) 

(1) (i), (ii), (iii), (iv) (2) (i), (iv), (v), (vi)

(3) (ii), (iii), (vi), (vii) (4) (i), (ii), (iv), (v), (vi)

173.  { = 

 , : ;  {

  :-

(1)

(2) 

(3)

(4) 

174. ] 
 :-

(1)

(2)

(3)

(4)

175.  [ ;  [  ; 900 cc  { ;

, ;  :-

(1) (2) 

(3) (4) 

176. ,  ?

(1)  , /;

(2)  ,
; 

(3)  , /;

(4)  ,  , ;
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177. Which of the given statement is correct with respect

to the process of evolution ?

(1) According to Darwin its a sudden abrupt gradual

directional process

(2) According to Hugo devries, its a sudden, abrupt,

random, non-directional process

(3) According to Darwin is brings about large

variation in a large population

(4) According to Hugo devries it brings about

small variations called saltation

178. Which of the following factors do not affect the

genetic equilibrium ?

(1) Mutation (2) Gene flow

(3) Random mating (4) Genetic drift

179. Adaptability of an organism has a genetic basic,

proves its fitness and get selected by the nature

and produces large number of progeny. This is the

basis of :-

(1) Theory of natural selection

(2) Theory of inheritance acquired characters

(3) Theory of mutation

(4) Lamarckism

180. There are two key concepts of Darwinism, one is

natural selection, the other one is :-

(1) Adaptive radiation

(2) Divergent evolution

(3) Descent with modification

(4) Branching descent

177.
 ?

(1)  ;  ,

(2) ] ;  ,

(3)  ;  ,

(4)  ;

178.

 ?

(1) (2) 

(3) (4) 

179.
,

[;  ;
 :-

(1)

(2)

(3)

(4)

180. , ] , ]
 :-

(1)

(2)

(3)

(4)
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fuEufyf[kr funsZ'k /;ku ls i<+ s a :

1. iwNs tkus ij izR;sd ijh{kkFkhZ] fujh{kd dks viuk ,yu igpku
i= fn[kk,A

2. fujh{kd dh fo'ks"k vuqefr ds fcuk dksbZ ijh{kkFkhZ viuk
LFkku u NksM+ sA

3. dk;Zjr fujh{kd dks viuk mÙkj&i= fn, fcuk dksbZ ijh{kkFkhZ

ijh{kk gkWy ugha NksM+sA

4. bysDV ª k W fud@gLrpfyr ifjdyd dk mi;k sx oftZr
gSA

5. ijh{kk gkWy esa vkpj.k ds fy, ijh{kkFkhZ ijh{kk ds lHkh
fu;eksa ,oa fofu;eksa }kjk fu;fer gSA vuqfpr lk/ku ds lHkh

ekeyksa dk QSlyk ijh{kk ds fu;eksa ,oa fofu;eksa ds vuqlkj

gksxkA

6. fdlh gkyr esa ijh{kk iqfLrdk vkSj mÙkj&i= dk dksbZ Hkkx
vyx u djsaA

7. ijh{kk iqfLrdk@mÙkj&i= esa ijh{kkFkhZ viuk lgh uke o QkWeZ
uEcj fy[ks aA
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ANSWER KEY

1. Temperature of interface 1 1 2 2

1 2

K K
T

K K
q + q

=
+

300 100 200 0
60 C

300 200
´ + ´

= = °
+

2. As the temperature of water is increased from 2°C

to 3°C the density of water increases (rememeber

anomalous behaviour of water), also the volume

of sphere increases. Therefore buoyant force on

sphere due to water shall increase.

3. Note the volume has been plotted along Y-axis.

W = SPDV

= (0.6 – 0.8) × 103 + (0.4 – 0.6) × 2 × 103

   + (0.2–0.4) ×3×10–3

= – 200 – 400 – 600 = –1200 J
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4. Rate of cooling (R) = 
( )4 4

0A T T

t mc

Îs -Dq
=

Þ
2

3

A Area r 1
R

m volume r r
µ µ µ µ

Þ ( ) 1/3

1 1
Rate R

r m
µ µ   

3 1/34
 m =  × r r m

3
é ùr p Þ µê úë û
Q

Þ
1/3 1/3

1 2

2 1

R m 1
R m 3

æ ö æ ö= =ç ÷ ç ÷
è øè ø

5. (i) Thermal energy

Q 300
TC mc 15 J/°C

T 45 25
= = = =

D -

Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Ans. 4 1 4 2 1 4 4 1 1 3 3 4 2 3 3 2 3 3 2 4
Que. 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Ans. 2 4 4 3 3 3 3 3 2 4 2 1 3 4 2 1 1 4 2 1
Que. 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans. 2 3 3 2 3 2 1 2 2 3 3 3 2 1 1 4 4 2 1 4
Que. 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
Ans. 4 1 3 2 1 1 3 4 3 3 2 4 2 2 4 4 1 2 2 3
Que. 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100
Ans. 3 2 4 4 1 4 2 4 1 4 1 2 4 3 1 1 3 4 4 3
Que. 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
Ans. 2 2 3 3 1 2 1 1 2 1 4 3 3 2 1 4 3 3 3 3
Que. 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
Ans. 3 4 2 2 4 2 2 3 2 3 4 1 2 2 3 4 3 3 2 1
Que. 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
Ans. 1 1 2 1 4 2 4 3 2 3 2 4 1 2 4 2 4 3 2 2
Que. 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
Ans. 4 4 4 3 4 2 3 2 2 2 3 4 4 3 3 2 2 3 1 4
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(ii) Specific heat is nothing but thermal capacity per

unit mass

3

mc 15
C 600 J/kg-°C

m 25 10-= = =
´

6. The image on the screen is real and inverted.

Triangle
aperture

Screen

20 cm 10 cm

The size of the image on the screen has aperture size

given by

10
Size 1.0 0.5 cm

20
æ ö= =ç ÷
è ø

7. For mixture of gases, 1 21 v 2 v
v

1 2

n C n C
C

n n

+
=

+

where f
C R

2
= , f is degree of freedom

and       1 21 p 2 p
p

1 2

n C n C
C

n n

+
=

+

where     p

f
C 1 R

2
æ ö= +ç ÷
è ø

For helium, n1 =  4,  f  =  3

For oxygen, 2

1
n , f = 5

2
=

\ p

v

5R 1 7R
4C 472 2 2

3R 1 5RC 294
2 2 2

´ + ´
= =

´ + ´
= 1.62

8. The efficiency of reversible engine is always greater

than that of irreversible engine. In case of irreversible

engine, a part of the energy may be dissipated against

friction, etc.

9.

t = 20 cmm = 3/2

Radius of
curvature = 20 cm

object

Considering refraction at the curved surface,

u  =  –20;      m2 =  1

m1 = 3/2;     R = +20

Applying 2 1 2 1

v u R
m m m -m

- =

1 3 / 2 1 3 / 2
v 10

v 20 20
-

- = Þ = -
-

i.e. 10 cm below the curved surface or 10 cm above

the actual position of flower.

10.
( ) ( )X 125 Y 70

500 40

- - - -
=

For Y = 50

X = 1375.0°X

11. for lens u = wants to see = ¥; v = can see = –5 m

\ From 
1 1 1
f v u

= -

Þ
1 1 1
f 5

= -
- ¥

Þ f  = –5 m.

12. Absolute temperatures of the black body

corresponding to curve P and Q are in the inverse

ratio of lm (Wein's displacement law).

i.e.,
P

Q

T 1987
T 2980

=
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Area under curves represent the total power radiated

by a body and is proportional to the fourth power of

absolute temperature (Stefan's law)

\
4

P P

Q Q

A T 16
A T 81

æ ö
= =ç ÷ç ÷

è ø

13. L

H

T 700 2
1 1

T 2100 3
h = - = - =

2
% 100 66%

3
h = ´ =

Actual efficiency is 40% which is 60% of the

theoretical efficiency.

14. In the first case, the temperature difference is greater

as compared to the second case. So, the rate of loss

of heat quicker.

15.
( )
( )

rms 1 1

rms 22

v T
v T

=

Given, (Vrms)1 = 100 m/s

T1 = 27°C = 27 + 273 = 300 K

T2 = 127°C = 127 + 273 = 400 K

\ From Eq. (i) 
rms 2

100 300 3
(v ) 400 2

= =

Þ ( )rms 2

2 100 200
v m / s

3 3

´
= =

16.
( )
( )

33
A A AA A A A A
3

B B B B B B B B

4 / 3 r Cm C r C
m C 4 / 3 r C r C

p r æ ö r
= = ´ç ÷p r rè ø

3
1 2 1 1
2 1 3 12

æ ö æ ö æ ö= ´ ´ =ç ÷ ç ÷ ç ÷
è ø è ø è ø

17. This is the statement of the second law of

thermodynamics.

18. Process AB is isochoric,

\ WAB =  PDV = 0

Process BC is isothermal

\ WBC = RT2 · ln
2

1

V
V

æ ö
ç ÷
è ø

Process CA is isobaric

\ WCA = –PDV = –RDT = –R(T1–T2) = R(T2–T1)

(Negative sign is taken because of compression)

19. Change in LA = change in LB

i.e., DLA = DLB

Þ aADTLA = aBDTLB

or aALA = aBLB

20. As the ray moves toward the normal while entering

medium 2 from 1, we have n2 >  n1

For total internal reflection at interface of 2 and 3,

n2 >  n3.

Besides n3 should also be less than n1 or else ray

would have emerged in medium 3, parallel to its path

in medium 1.

Hence, n3 < n1 <  n2 is the correct order.

21. According to Wien's law 
m

1
T

l µ  and from the figure

(lm)1 < (lm)3 < (lm)2 therefore T1 > T3 > T2.

22. 2N
P K

3V
=  from the kinetic-theory account for

pressure.

3 PV
N

2 K
=

A A

N 3 PV
n

N 2 KN
= =

23. By symmetry

IAB = IBC and IAD =  IDC

\ No current in BO and OD

\ TB = TO = TD

24. For an adiabatic process, PVg = constant

TVg – 1
 = constant ;

and 
1

T P constant
-g
g =

  g = 5/3 (argon being a monoatomic gas).
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25. E = e sAT4 =  es4pR2T4

( ) ( )
( ) ( )

2 4
1

2 4
2

e 1 4000E
E e 4 2000

s
=

s =
( )
( )

44

4

2 . 2000
1

16 2000
=

26. ( )
1 2

1 1 1
1

f R R

æ ö
= m - -ç ÷

è ø

R = 10 cm

f = 20 f = 20

f'

( ) 1 1
f ' 3 1

10 10
æ ö= - -ç ÷-è ø

10
f '

4
-

=

eq

1 1 4 1 2 4
f 20 10 20 20 10

= - + = -  ;  feq = –10/3 cm

27.

i i
W W

W
mix

i W

m L
m

c
m m

q -
q =

+

Q mi = mw

Þ

i
W

W
mix

L 336
80 0c 4.2 0 C

2 2

q - + -
q = = = °

or

1 gm ice ® 80 cal ® 0°C

1 gm of  80°C water  ® 0°C ® 80 cal

so final temperature will be 0°C

28. For a given pressure, V is small for T1. Since V µ T,

therefore, T1 < T2.

29. L = f0 +  fe = 44 and 0

e

f
m 10

f
= =

This gives f0 = 40 cm

30.
eq 1 2

2 1 1
K K K

= +

1
1

K A 
Q

L
Dq

=  and 2
2

K A 
Q

L
Dq

=

eq

eq

A 1 A 
Q K .

1L 2L
K

Dq Dq= =

1 2

1 A 
.

2L1 1 1
2 K K

Dq
=

æ ö
+ç ÷

è ø

1 2

1 A  Q
 · 

A Q A Q L
Q · L Q · L

D
=

D D
+

1 2

1 2

1 2

Q Q1
=

1 1 Q Q
Q Q

=
++

31. m1 sin a1 = m2 sin a2

a1

a2

m1

m2

1 2
1 2

c c
sin sin

v v
a = a

1 2

1 2

sin sin
f f

a a
=

l l

Þ 2
2 1

1

sin
sin

a
l = l

a
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32. app.

Mass expelled
Mass remained × T

g =
D

4x /100 1
1.25 10 / C

x 80 8000
-= = = ´ °

´

33.
3PV

C
M

=

5
13 24 10 10 100

 cms
20

-´ ´ ´ ´
=

= 6 × 104 cm s–1 = 600 ms–1

34. According to Newton's law 1 2

t
q - q

1 2
0k

2
q + qé ù= - qê úë û

Initially, 
( )

0

80 64 80 64
K

5 2

- +æ ö= - qç ÷è ø

Þ 3.2 = K[72 – q0] ....(i)

Finally, 
( )

0

64 52 64 52
K

10 2

- +é ù= - qê úë û

Þ 1.2 = K[58 – q0] ....(ii)

On solving equation (i) and (ii) q0 = 49°C s

35. Since 0

e

f
m

f
=

Also  m =  
Angle subtended by the image
Angle subtended by the object

\ 0

e

f
f

a=
b

 Þ 0

e

f 60 2
a 24

f 5
´b ´

= = = °

36. The volume of matter in portional AB of the curve

is almost constant and pressure is decreasing. These

are the characteristics of liquid state.

37. (P = constant)

P PnC T CQ 5
W nR T R 2

DD
= = =

D D

38. Ideal gas equation PV = mRT = 
A

N
RT

N

æ ö
ç ÷
è ø

 where N

= Number of molecule, NA = Avogadro number

\ 1 1 1 2

2 2 2 1

N P V T
N P V T

æ öæ öæ ö
= ç ÷ç ÷ç ÷

è øè øè ø

     
P V 2T 4

2P V / 4 T 1
æ öæ öæ ö= =ç ÷ç ÷ç ÷
è øè øè ø

39. Given u = (f  + x1)  and u = (f  + x2),  v  = (f  + x2)

the focal length 
( )( )

( ) ( )
1 2

1 2

f x f xuv
f

u v f x f x

+ +
= =

+ + + +

On solving, we get f2 =  x1x2 or 1 2f x x=

40. dQ KA
dt

Dq
=

l
, For both rods K, A and Dq are same

Þ
dQ 1
dt

µ
l

 So 
( )

( )
semi circular

straight

dQ / dt

dQ / dt

straight

semi circular

2r 2
r

= = =
p p

l

l

41.
2 1

1 2

T T 1
1 ,

T T 1
h = - =

- h

( )
2

1 2 1 2

T 1
T T T / T 1

w = =
- -

   ( )
1 1

1/ 1 1
- h

= =
hé ù- h -ë û

As
1 0.1

10% 0.1,  = 9
0.1
-

h = = w =
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42. The distance between the apex and the midpoint of the

base, using Pythagoras theorem ( )
2

2 1
2 2

æ ö= - ç ÷
è ø

l
l l

or ( )
2

22 1
2 2

æ ö= - ç ÷
è ø

l
l l ....(i)

Differentiating (i) w.r.t. temperature

l

( +  d )l l1  1

( +  d )l l2  2
( +  d )l l2  2

At temperature T + dT

2 1 1
2

d d1
0 = 2 2 ·

dT 2 2 dT
æ ö´ - ´ç ÷
è ø

l l l
l

1
1 1 2 2 22

2
´ a = ´ a

l
l l l

2

1 2 1 2

2 1 2 1

4 2
æ ö a a

= Þ =ç ÷ a aè ø

l l
l l

43.

///////////////////////////////////////////////////////////////////////////30°

30° 30°
Reflected ray

Incident ray

Surface

60°

44. Let mass of steam condensed = M gm

M × 536 = m × 1 × (100 – 90)

= 54 × 1 × (90 – 30)

M × 536 = 54 × 60

M = 
54 60

6 gm
536
´

@

Mass of mixture = 54 + 6 = 60 gm.

45. If T is temperature of gas

P

V

B(3T)

C(3T)
A

3P

2P
P

V 2V 6V

(T)

at  A,  then TB = 3T = TC

In process AB, 
5PV

W
2

D =

and    ( )1
U nR 2T 3 2 PV

2
D = = ´

So,     DQ = DW + DU =  8.5  PV

In process BC DU = 0 as  DT =  0

DW = 4V.2P = 8 PV

Hence DQ2 = 8 PV

So DQT = 16.5 PV

47. CH CH3  2–  is maximum stable due to

hyperconjugation

48. Reactivity a stability of carbocation

51. CH3 –  CH2 –  CH2 –  CH = CH2

C = = C
CH3C H2 5

HH

C = = C
CH3H C5 2

HH
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53. CH  –3 2 CH C  H– – CH  –3   CH C  H= –
O OH

55. HO H

CHO

CH –OH2

 is optically active

57. Ph 2  2– – CH NH  has localised electron pair

58.
O OH

 is Hemiacetal

72. Bromination reaction is more selective, thus

compound having 3°H, form 3° brominated product

as major product.

77. Cl
CH

CH3 CH3

¾¾®Alc KOH

CH
CH3 CH3

Conjugated alkene 
(more stable)
Major Product

78. 1, 4 addition product

85. CH   CH    CH    OH3 2

CH3

CH   C    CH3 3

CH3

&

OH

are position isomers.
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