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PART - I

IQ (MENTAL ABILITY)

This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and (4) out of
which ONLY ONE is correct.

20 (1), (2), (3) (4)

Direction (Q.1 to Q. 3) : There are four members in a
family K, L, M, and N. Among these persons,
there is one couple, their son and their daughter.
when asked about their relationships, the
following were their replies :

K : 'N' is my husband . 'M' is my daughter.

L : 'K' is my mother. 'M' is my son.

M : 'L' is my sister. 'K' and 'L' are of same gender.

N : 'M' is my son. 'L' is of the same gender as of
mine.

It was known that only me of them always speaks
truth.

1. Among the four, who cannot be the truth

teller ?

(1) K (2) L (3) M (4) N

2. Among them, if there are two persons who always

lie, then who always speaks truth ?

(1) K (2) L (3) M (4) N

3. Among them, if there are two persons who always

alternate between truth and lie, then who always

speaks truth ?

(1) K (2) L (3) M (4) N
Direction (Q.4 to Q.6) : Each letter represents in the

multiplication below a single digit number and
also no two letters stand for the same digit

LAGER

× 4

REGAL
4. The value of L is

(1) 1

(2) 2

(3) 3

(4) Cannot be determied

5. The value of G+E2+A3 is

(1) 36 (2) 59 (3) 12 (4) 27

6. The value of 3A + 4E + L is

(1) 36 (2) 33 (3) 27 (4) 12

 ( 1  3) : K, L, M

N

:

K : 'N' 'M'

L : 'K' 'M'

M : 'L' 'K' 'L'

N : 'M' 'L'

1.

(1) K (2) L (3) M (4) N

2.

(1) K (2) L (3) M (4) N

3.

(1) K (2) L (3) M (4) N

 ( 4  6) :

LAGER

× 4

REGAL
4. L

(1) 1

(2) 2

(3) 3

(4)

5. G+E2+A3

(1) 36 (2) 59 (3) 12 (4) 27

6. 3A + 4E + L

(1) 36 (2) 33 (3) 27 (4) 12
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7. In the adjoining figure, the circle meets the sides

of an equilateral triangle at six points. If AG=2,

GF=13, FC=1 and HJ=7, then DE equals
A

B C
ED

J F

G
H 2

1

7 13

(1) 2 22 (2) 7 3 (3) 9 (4) 10

8. The side AB of the rectangle ABCD is trisected
at E and F so that AE = EF = FB. The lines DF
and EC meet at the point O. Find the value of
the ratio

area of triangle OFC

area of rec tan gle ABCD

A E F B

CD

O

(1)
1

3
(2)

1

6
(3)

1

4
(4)

1

8

9. Let x1,x2.....,x100 be hundred integers such that
the sum of any five of them is 20. Then
(1) the largest x1 equals 5
(2) the smallest x1 equal 3
(3) x17 = x83
(4) none of the foregoing statements is true

10. If inside a big circle, exactly n ( n 3 ) small
circle each of radius r, can be drawn in such
a way that each small circle touches the big
circle and also touches both its adjacent small
circles (as shown in the picture) then the radius
of the big circle is

(1) r cosec
n

(2)
2

r 1 cos ec
n OO
OO

O
OOOOOO

(3) r 1 cos ec
2n

(4) r 1 cos ec
n

7. 6

AG=2, GF=13, FC=1 HJ=7

DE
A

B C
ED

J F

G
H 2

1

7 13

(1) 2 22 (2) 7 3 (3) 9 (4) 10

8. ABCD AB
E F AE = EF = FB DF
EC O

OFC

ABCD



A E F B

CD

O

(1)
1

3
(2)

1

6
(3)

1

4
(4)

1

8
9. x1,x2.....,x100

5 20
(1) x1, 5
(2) x1, 3
(3) x17 = x83
(4)

10. n ( n 3 )
r

( )

(1) r cosec
n



(2)
2

r 1 cos ec
n

    OO
OO

O
OOOOOO

(3) r 1 cos ec
2n

   

(4) r 1 cos ec
n

   
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11. If 20 – 4 = 25,
30 – 6 = 25, then
40 – 10 = '?'

(1) 9 (2) 16
(3) 25 (4) 36

12. Which letter replaces the '?'

G

A

FJ
P

?

(1) J (2) K
(3) L (4) M

Direction (Q.13 to Q.15) : Find the missing term.

13.
1 1

? 3 15 90
8 4

(1) 3/4 (2) 5/4 (3) 7/4 (4) 9/4

14. 2  7  24 ?  238

(1) 63 (2) 73 (3) 77 (4) 67

15.

1 2 3

11 7 5

120 45 ?

(1) 15 (2) 16 (3) 17 (4) 18

16. A machine P can print one lakh books in 8 hours,
machine Q can print the same number of books
in 10 hours while machine R can print them in
12 hours. All the machines are started at 9 A.M.
while machine P is closed at 11 A.M. and the
remaining two machines complete work.
Approximately at what time will the work
(to print one lakh books) be finished ?

(1) 11:30 A.M. (2) 12:00 noon

(3) 12:30 P.M. (4) 1:00 P.M.

17. Which object replaces '?'

Bulb dice

clock

11. 20 – 4 = 25,
30 – 6 = 25,
40 – 10 = '?'

(1) 9 (2) 16
(3) 25 (4) 36

12. '?'

G

A

FJ
P

?

(1) J (2) K
(3) L (4) M

 ( 13  15) :

13.
1 1

? 3 15 90
8 4

(1) 3/4 (2) 5/4 (3) 7/4 (4) 9/4

14. 2  7  24 ?  238

(1) 63 (2) 73 (3) 77 (4) 67

15.

1 2 3

11 7 5

120 45 ?

(1) 15 (2) 16 (3) 17 (4) 18

16. P,  8
Q, 10

12 9
P 11

(
)

(1) 11:30 (2) 12:00

(3) 12:30 (4) 1:00

17. '?'
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???

(1) Bulb (2) Dice

(3) Clock (4) None of these

Direction (Q. 18 & Q. 19) : In the following question

a dot is placed in the figure marked as (A), this

figure is followed by four alternatives marked as

(1), (2), (3) and (4). One out of these four options

contains the common region to circle, squares

triangle similar to that of marked by dot in figure

(A). Select that option.

18.

(A)

(1) (2)

(3) (4)

19. If a clock strikes 12 in 33 seconds, it will strike
6 in how many seconds ?

(1)
33
2

(2) 15

(3) 12 (4) 22
Direction (Q. 20) : Find the mirror image of (X).Mirror

is placed to the left of the figure.

20.

(X)

×

(1) × (2)
×

(3)
×

(4) ×

???

(1) (2)

(3) (4)

 ( 18  19) : (A)

(1), (2), (3)

(4)

(A)

18.

(A)

(1) (2)

(3) (4)

19. 33 12
6

(1)
33
2

(2) 15

(3) 12 (4) 22

 ( 20) : (X)

20.

(X)

×

(1) × (2)
×

(3)
×

(4) ×
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PART-II

SECTION-A : PHYSICS

This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and (4) out of
which ONLY ONE is correct.

20 (1), (2), (3) (4)

21. Consider two SHM

x = 4sint, y = 3sint

When they superimpose, the resultant motion will

be

(1) Elliptical (2) Straight line

(3) SHM along 4y = 3x with amplitude 7 unit

(4) SHM along 3x = 4y with amplitude 5 unit

22. A carnot heat pump works between 27°C and

227°C. Its coefficient of performance is

(1)
2
5

(2)
3
2

(3)
5
2

(4)
2
3

23. The temperature difference between a body and

surrounding changes from 20°C to 10°C in

5 minute. How long will it take to change the

difference from 10°C to 5°C, assuming Newton's

law of cooling.

(1) 5 minute (2) more than 5 minute

(3) less than 5 minute (4) Date insufficient

24. A solid sphere of mass M is attached to a massless

spring of spring contant K. It can roll without

slipping along a horizontal surface. If the system is

released after an initial stretch, the time period is

(1)
2M

2
K

 (2)
5M

2
3K



(3)
7M

2
5K

 (4)
3M

2
2K



25. A metallic disc of radius R oscillates about an

axis through its edge in its own plane. The

equivalent length of disc as a simple pendulum is

(1) R (2)
3R
2

(3)
R
2

(4) 2R

21. x = 4sint, y = 3sint

SHM

(1) (2)

(3) 4y = 3x SHM 7

(4) 3x = 4y SHM 5

22. 27°C  227°C
:-

(1)
2
5

(2)
3
2

(3)
5
2

(4)
2
3

23. 5

20°C 10°C

10°C 5°C

(1) 5 (2) 5

(3) 5 (4)

24. M K

(1)
2M

2
K

 (2)
5M

2
3K



(3)
7M

2
5K

 (4)
3M

2
2K



25. R

(1) R (2)
3R
2

(3)
R
2

(4) 2R
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26. P-V diagram for an ideal gas going from state A

to B is shown in figure. The internal energy of

the ideal gas

P0

2V0V0
V

B2P0

A

P

(1) remains constant throughout the process

(2) first increases then decreases

(3) first decreases then increases

(4) always decreases because volume of gas

decreases
27. A satellite is revolving around the Earth in a

circular orbit with kinetic energy x. The minimum
kinetic energy that be given to it so that it just
escapes into the outer space is

(1)
x
2

(2) 2x (3)  x (4) 2x

28. An object is projected vertically upward with

certain initial velocity at the moment t = 0. It is

observed to be located at a certain height h at two

different constants of the t = t 1 and

t = t2 (Neglecting air-resistance and variation of

g) which of following is incorrect

(1)  Initial velocity of projection is g(t1+t2)

(2) The height 1 2

1
h gt t

2


(3) Maximum height attained is  21 2

g
t t

8


(4) Total time of journey is 1 2t t
2


29. A hemispherical surface (half of a spherical

surface) of radius R is located in a uniform electric

field E that is parallel to the axis of the hemisphere.

What is the magnitude of the electric flux through

the hemisphere surface?

(1) 0

(2) 4R2E/3

(3) 2R2E

(4) R2E

26. P-V A B

P0

2V0V0
V

B2P0

A

P

(1)

(2)

(3)

(4)

27. x

(1)
x
2

(2) 2x (3)  x (4) 2x

28.

t = 0

t = t1 t = t2

h

( g )

(1) g(t1+t2)

(2) 1 2

1
h gt t

2


(3)  21 2

g
t t

8


(4) 1 2t t
2


29. R ( )

(1) 0

(2) 4R2E/3

(3) 2R2E

(4) R2E

NTSE 2020 CLASS XII



7/24

30. Two short dipoles  ˆ ˆp i k & ˆ4pk   are located

at (0, 0, 0) & (1 m, 0, 2 m) respectively. The
resultant electric field due to the two dipoles at
the point (1 m, 0, 0) is :

(1)
0

p
 (2)

0

p
2

(4)
0

p

2 (4)
0

2p


31. The charges Q and –2Q are placed at some
distance. The locus of points in the plane of the
charges where the potential is zero will be:-
(1) Straight line (2) A circle
(3) A parabola (4) An ellipse

32. Starting from the origin a body oscillates simple
harmonically with a period of 2 second. After what
time will its kinetic energy be 75% of the total
energy?

(1)
1
6

 s (2)
1
4

 s (3)
1
3

 s (4)
1

12
 s

33. Three capacitors are arranged as shown. The

energy stored in 2 F  capacitor is

10V

4 F

F
F

(1) 65 10 J  (2) 612.5 10 J

(3) 625 10 J (4) 650 10 J

34. Two charges q1 and q2 are placed 30 cm apart, as

shown in figure. A third charge q3 is moved along

the arc of a circle of radius 40 cm from C to D.

The change in the potential energy of the system

is
3

0

q

4 k, where k is

(1) 8q2

(2) 8q1

(3)  6q2

q
1 q

2

q
3

30 cmA

C

B D
(4) 6q1

30.  ˆ ˆp i k ˆ4pk

(0, 0, 0)  (1 m, 0, 2 m)
(1 m, 0, 0)

:

(1)
0

p
 (2)

0

p
2

(4)
0

p

2 (4)
0

2p


31. Q –2Q

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

32. 2

75%

(1)
1
6

 s (2)
1
4

 s (3)
1
3

 s (4)
1

12
 s

33. 2 F

10V

4 F

F
F

(1) 65 10 J  (2) 612.5 10 J

(3) 625 10 J (4) 650 10 J

34. q1 q2 , 30 cm

q3 ,  40 cm

C D

3

0

q

4 k k

(1) 8q2

(2) 8q1

(3)  6q2

q
1 q

2

q
3

30 cmA

C

B D

(4) 6q1
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35. Two conducting spheres having radii a and b are
charged to q1 and q2 respectively. The potential
difference between 1 and 2 will be

b

a
12

A

q
2q

1

(1)
1 2

0 0

q q

4 a 4 b


  (2)
1

0

q 1 1

4 a b
   

(3)
1

0

q 1 1

4 a b
    (4) None of these

Comprehension for (Q. 36 & Q. 37) :
A  solid cylinder of radius R and mass m rolls
down an incline of inclination  to the horizontal,
through a distance l down the plane


B

h
l

A

36. What is the time taken to travel l meters?

(1) g sin
l

(2)
2

g sin
l

(3)
3

g sin
l

 (4)
4

g sin
l

37. What is the kinetic energy at the base ? Assume
no friction
(1) (mgl) (2) (mgl sin )

(3) (mgl sin ) / 2 (4) (mgl ) / 2

Comprehension for (Q. 38 to Q. 40) :

Position of particle at any instant in given by

x = 3t3 – 9t2 + 10
38. After what time displacement of particle become

zero
(1) t = 1 sec (2) t = 2 sec
(3) t = 3 sec (4) t = 4 sec

39. What would be magnitude of minimum velocity

(1) -9m/s (2) 9m/s (3) 18 m/s (4) 0 m/s
40. Calculate its average speed during time t = 0 to

t = 4 sec
(1) 18m/s (2) 15.5 m/s
(3) 8m/s (4) None

35. a b q1

q2 1 2

b

a
12

A

q
2q

1

(1)
1 2

0 0

q q

4 a 4 b


  (2)
1

0

q 1 1

4 a b
   

(3)
1

0

q 1 1

4 a b
    (4)

(  36  37)

m R 

l


B

h
l

A

36. l

(1) g sin
l

(2)
2

g sin
l

(3)
3

g sin
l

 (4)
4

g sin
l

37.

(1) (mgl) (2) (mgl sin )

(3) (mgl sin ) / 2 (4) (mgl ) / 2

(  38  40)

x = 3t3 – 9t2 + 10

38.

(1) t = 1 sec (2) t = 2 sec

(3) t = 3 sec (4) t = 4 sec

39.

(1) -9m/s (2) 9m/s (3) 18 m/s (4) 0 m/s

40. t = 0 t = 4 sec

(1) 18m/s (2) 15.5 m/s
(3) 8m/s (4) None
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SECTION-B : CHEMISTRY
This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and (4) out
of which ONLY ONE is correct.

20 (1), (2), (3) (4)

41. In the reaction sequence:

Cyclohexane   2Cl/hv (X)   /KOH.alc (Y)

Zn/OH)ii(

O)i(

2

3   (Z)

(Z) will be :

(1) Hexanal (2) 2-Hexanone

(3) 3-Hexanone (4) Hexanedial

42. HCCH
||

O

3   and 33 CHCCH
||

O

  is

differentiated by

(1) Tollen's reagent (2) Lucas test

(3) Iodoform (4) NaHSO3

43. Consider the structure of given alcohol:

52

356

HC
|

CHCHC
|
OH



This alcohol can not be prepared from:

(1) 356 CHCHC
||

O

  and C2H5MgBr

 (2) 323 CHCCHCH
||

O

  and C6H5MgBr

(3) 5256 HCCHC
||

O

 and CH3MgBr

(4) ClCHC
||

O

56   and  C2H5MgCl

41.

  2Cl/hv (X)   /KOH.alc (Y)

Zn/OH)ii(

O)i(

2

3   (Z)

(Z)

(1) (2) 2-

(3) 3- (4)

42. HCCH
||

O

3  33 CHCCH
||

O



-

(1) (2)

(3) (4) NaHSO3

43. :

52

356

HC
|

CHCHC
|
OH



(1) 356 CHCHC
||

O

 C2H5MgBr

(2) 323 CHCCHCH
||

O

 C6H5MgBr

(3) 5256 HCCHC
||

O

 CH3MgBr

(4) ClCHC
||

O

56   and  C2H5MgCl
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44. Which of the following will not be soluble in
sodium bicarbonate solution?

(1)  (2)

(3) (4)

45. The ground state electronic configurations of the
elements, U, V, W, X, and Y (these symbols do
not have any chemical significance) are as follows.

U ls22s22p3

V ls22s22p63s1

W ls22s22p63s23p2

X ls22s22p63s23p63d54s2

Y ls22s22p63s23p63d104s24p6

Determine which sequence of elements satisfy the
following statements :

(i) Element forms a carbonate which is not
decomposed by heating

(ii) Element is most likely to form coloured ionic
compounds

(iii) Element has largest atomic radius

(iv) Element forms only acidic oxide

(1) V W Y U (2) V X Y W

(3) V W Y X (4) V X W U

46. SbF5 reacts with XeF4 and XeF6 to form ionic

compounds [XeF3
+ ][SbF6

–] and [XeF5
+][SbF6

–]

then molecular shape of [XeF3
+ ] ion and [XeF5

+ ]

ion respectively :

(1) Square pyramidal, T-shaped

(2)  Bent-T-shape, square pyramidal

(3) See-saw, square pyramidal

(4) Square pyramidal, see-saw

47. When magnesium burns in air, compounds of
magnesium formed are magnesium oxide and :

(1) Mg3N2 (2) MgCO3

(3) Mg(NO3)2 (4) MgSO4

44.

(1)  (2)

(3) (4)

45. U, V, W, X  Y
(

) :

U ls22s22p3

V ls22s22p63s1

W ls22s22p63s23p2

X ls22s22p63s23p63d54s2

Y ls22s22p63s23p63d104s24p6

:

(i)

(ii)

(iii)

(iv)
(1) V W Y U (2) V X Y W

(3) V W Y X (4) V X W U

46. SbF5 , XeF4 XeF6

[XeF3
+ ][SbF6

–] [XeF5
+][SbF6

–]

[XeF3
+ ] [XeF5

+ ]

:

(1) T-

(2) -T- ,

(3)

(4)

47. Mg
:

(1) Mg3N2 (2) MgCO3

(3) Mg(NO3)2 (4) MgSO4
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48. Nitrogen gas is liberated by thermal

decomposition of :

(1) NH4NO2 (2) NaN3

(3) (NH4)2Cr2O7 (4) All

49. In which case racemic mixture is obtained on

mixing its mirror images (d & l form) in 1 : 1

molar ratio ?

(1) trans- [Co(gly)3] (2) [Ni(DMG)2]

(3) cis-[Cu(gly)2] (4) [Zn(en)(gly)]+

50. Incorrect match is :

(1) Purification of Al metal : Baeyer's method

(2) Polling : Reduction to Cu2O

(3) Red bauxite : NaOH/Na2CO3

(4) Ag : Mac Arthur cyanide process

51. pH of a mixture containing 0.10 M X– and 0.20

M HX is: [pKb (X
–) = 4]

(1) 4 + log 2 (2) 4 – log 2

(3) 10 + log 2 (4) 10 – log 2

52. If the enthalpy of formation and enthalpy of

solution of HCl (g) are – 92.3 kJ/mol and

– 75.14 kJ/mol respectively then find enthalpy of

formation of Cl– (aq) :

(1) –17.16 kJ/mol (2) –167.44 kJ/mol

(3) 17.16 kJ/mol (4) None of these

53. When 1.0 g of oxalic acid (H2C2O4) is burned in a

bomb calorimeter whose heat capacity is 8.75 kJ/K,

the temperature increases by 0.312 K. The

enthalpy of combustion of oxalic acid at 27ºC is :

(1) –245.7 kJ/mol (2) –244.452 kJ/mol

(3) –246.947 kJ/mol (4) None of these

54. How much the potential of a hydrogen electrode

will change when its solution initially at pH = 0

is neutralised to pH = 7 ?

(1) Increase by 0.059 V (2) Decrease by 0.059 V

(3) Increase by 0.41 V (4) Decrease by 0.41 V

48.

:

(1) NH4NO2 (2) NaN3

(3) (NH4)2Cr2O7 (4) All

49.

(d l ) 1 : 1

(1) trans- [Co(gly)3] (2) [Ni(DMG)2]

(3) cis-[Cu(gly)2] (4) [Zn(en)(gly)]+

50. :

(1) Al :

(2) : Cu2O

(3) : NaOH/Na2CO3

(4) Ag :

51. 0.10 M X¯ 0.20 M HX pH

: [pKb (X
–) = 4]

(1) 4 + log 2 (2) 4 – log 2

(3) 10 + log 2 (4) 10 – log 2

52. HCl (g)

– 92.3 kJ/mol – 75.14 kJ/mol Cl– (aq)

:

(1) –17.16 kJ/mol (2) –167.44 kJ/mol

(3) 17.16 kJ/mol (4) None of these

53. 8.75 kJ/K

(H2C2O4)

0.312 K 27ºC

:

(1) –245.7 kJ/mol (2) –244.452 kJ/mol

(3) –246.947 kJ/mol (4)

54. pH = 0

pH = 7

(1) 0.059 V (2) 0.059 V

(3) 0.41 V (4) 0.41 V
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55. 20 mL of H2O2 after acidification with dilute

H2SO4 required 30 mL of
N
12

 KMnO4 for

complete oxidation. The strength of H2O2 solution
is : [Molar mass of H2O2 = 34] approx.

(1) 17/8 g/L (2) 4 g/L

(3) 8 g/L (4) 6 g/L

Comprehension for (Q. 56 & Q. 57) :

One of the important approach to the study of real
gases involves the analysis of a parameter Z called

the compressibility factor Z = mPV
RT

 where P is

pressure, Vm is molar volume, T is absolute
temperature and R is the universal gas constant.
Such a relation can also be expressed as

Z =
m real

m ideal

V

V

 
 
 

(where Vm ideal and Vm real  are the

molar volume for ideal and real gas respectively).
Gas corresponding Z > 1 have repulsive
tendencies among constituent particles due to their
size factor, whereas those corresponding to Z < 1
have attractive forces among constituent  particles.
As the pressure is lowered or temperature is
increased the value of Z approaches 1. (reaching
the ideal behaviour)

56. Choose the conclusions which are appropriate for
the observation stated.

Observation Conclusion

I . Z = 1 I.   The gas need not be
showing the ideal behaviour

II. Z > 1 II.  On applying pressure the
      gas will respond by
      increasing its volume

III. Z < 1 III. The gas has the ability to
      be liquefied.

IV. Z  1 for IV.  The gas is approaching

low P         the ideal behaviour.

(1) All conclusions are true

(2) Conclusions I, II & IV are true

(3) Conclusions I,III & IV are true

(4) Conclusions III & IV are true

55. 20 mL H2O2 H2SO4

N
12

 KMnO4 30mL

H2O2

: [H2O2 = 34]

(1) 17/8 g/L (2) 4 g/L

(3) 8 g/L (4) 6 g/L

(  56  57)

Z

Z = mPV
RT

P , Vm

, T R

Z = m real

m ideal

V

V

 
 
 

( Vm ideal Vm real

Z > 1

Z < 1

Z 1 (

)

56.

I . Z = 1 I.

II. Z > 1 II.

III. Z < 1 III.

IV. Z  1 for IV.

low P

(1)

(2) I, II  IV

(3) I, III  IV

(4) III  IV
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57. For a real gas ‘G’ Z > 1 at STP Then for ‘G’ :

Which of the following is true :
(1) 1 mole of the gas occupies 22.4 L at NTP
(2) 1 mole of the gas occupies 22.4 L at pressure

higher than that at STP (keeping temperature
constant)

(3) 1 mole of the gas occupies 22.4 L at pressure
lower than that at STP (keeping temperature
constant)

(4) None of the above

Comprehension for (Q. 58 to Q. 60) :

Carbonyl compound which contains –H gives
aldol condenation reaction in presence of alkaline
medium. The reaction between two molecules of
acetaldehyde take place as follows in presence of
base.

58. Aldol condensation reaction is given by

(1) C6H5–CHO (2) CX3 – CHO

(3) O2N CHO (4) C6H5–CH2–CHO

59.  +

 Product

(1) Ph – CH = CH – (CH2)5 – CHO

(2) Ph – (CH2)5 – CH = CH – CHO

(3) Ph – CH = CH – (CH )  – CHO2 4

CHO

(4) Ph – CH = CH – (CH )  – CH2 4 3

CHO
60. Intramolecular aldol condensation reaction is

given by
(1) 1,4 diketone (2) 1,6 diketone
(3) 1,5 and 1,7 diketone (4)  All of these

57. ‘G’ Z > 1 ‘G’

:

(1) NTP 22.4 L

(2) STP 22.4 L

(3) STP 22.4 L

( )

(4)

(  58  60)

–H

58.

(1) C6H5–CHO (2) CX3 – CHO

(3) O2N CHO (4) C6H5–CH2–CHO

59.  +

(1) Ph – CH = CH – (CH2)5 – CHO

(2) Ph – (CH2)5 – CH = CH – CHO

(3) Ph – CH = CH – (CH )  – CHO2 4

CHO

(4) Ph – CH = CH – (CH )  – CH2 4 3

CHO
60. -

(1) 1,4 (2) 1,6

(3) 1,5 1,7 (4)
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SECTION-C : MATHEMATICS

FOR ADMISSION IN ENGINEERING STREAM (

This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and (4) out of
which ONLY ONE is correct.

20 (1), (2), (3) (4)

Attempt any one of the section C or D
Section C or D section

61. Set of real values of   for which y =  x + 5

intersects x2 + y2 = 9 at exactly two points is

equal to

(1)
3
4
 (2)

3
4


(3)
4
3
 (4)

4
3


62. P(x) is a polynomial function satisfying

xP (x – n) = (x – 1) P(x) for some n  N and for

all x  R, then P(x) may be

(1) x2 + 2x (2) 2x

(3) x3 (4) – 2x4

63. A solution of the differential  equation

(x2y2 – 1) dy + 2x y3 dx = 0 is

(1) 1 + x2y2 = cx (2) 1 + x2y2 = cy

(3) y = 1 (4) y = – 2x
1

64. Area of the quadrilateral formed by drawing

parallel tangents and parallel normals at

1 1
,

2 4
  
 

 is equal to (in sq. units)

(1)
1
2

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

65. The equation 











 




4/

4/

v
xcos

xsin|xsin| dx

= 0, where , ,   are constants, gives an

equation involving

(1)  (2)  (3)  (4) ,

61. 
y =  x + 5, x2 + y2 = 9

-

(1)
3
4
 (2)

3
4


(3)
4
3
 (4)

4
3


62. P(x) xP (x – n)
= (x – 1) P(x) n  N

x  R P(x)

(1) x2 + 2x (2) 2x

(3) x3 (4) – 2x4

63.

(x2y2 – 1) dy + 2x y3 dx = 0

(1) 1 + x2y2 = cx (2) 1 + x2y2 = cy

(3) y = 1 (4) y = – 2x
1

64.
1 1

,
2 4

  
 

( )

(1)
1
2

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

65. 











 




4/

4/

v
xcos

xsin|xsin| dx  = 0,

, ,  (

)

(1)  (2)  (3)  (4) ,
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66. If  matrix  A = {aij}n × n ,  where  aij = i2 – j2 , then

(1) A is skew symmetric matrix

(2) trace (A)  0

(3) A is always singular

(4) A is singular  n  N

67. System of equation

x + 3y + 2z = 6

x + y + 2z = 7

x + 3y + 2z =  has

(1) unique solution if  = 2,  6

(2) no solution if  = 4,  = 6

(3) no solution solution if  = 5,  = 7

(4) infinitely many solutions if  = 3,  = 5

68. If a, b, c are first three terms of a G.P. if the

harmonic mean of a and b is 12 and arithmetic

mean of b & c is 3, then

(1) no term of this G.P. is square of an integer

(2) arithmetic mean of a, b, c is 2

(3) b = ± 6

(4) common ratio of this G.P. is 2

69. If the normal at any given point P on ellipse

2

2

x
a

+
2

2

y
b

 = 1 meets its auxillary circle at Q and

R such that ˆQOR = 900 , where O is centre of

ellipse, then :

(1) 2(a2 – b2)2 = a4 sec2  + a2b2 cosec2

(2) a4 + 5a2 b2 + 2b4 = a4 tan2 + a2b2cot2

(3) 2(a2 – b2)2 = a4 sec2  – a2b2 cosec2

(4) a4 + 5a2 b2 + 2b4 = a4 tan2 – a2b2cot2

70. The equation of a plane is 2x – y – 3z = 5 and

A(1, 1, 1), B(2, 1, –3), C(1, –2, –2) and D(–3, 1, 2)

are four points. Which of the following line

segments are intersected by the plane?

(1) AD (2) AB (3) BD (4) BC

66. A = {aij}n × n , aij = i2 – j2

(1) A

(2) (A)  0

(3) A,

(4) A  n  N

67.

x + 3y + 2z = 6

x + y + 2z = 7

x + 3y + 2z = 

(1)  = 2,  6

(2)  = 4,  = 6

(3)  = 5,  = 7

(4)  = 3,  = 5

68. a, b c
a  b 12 b c

3

(1)

(2) a, b c 2
(3) b = ± 6

(4) 2

69.
2

2

x
a

+
2

2

y
b

 = 1, P

Q R

ˆQOR = 900 , O

:

(1) 2(a2 – b2)2 = a4 sec2  + a2b2 cosec2

(2) a4 + 5a2 b2 + 2b4 = a4 tan2 + a2b2cot2

(3) 2(a2 – b2)2 = a4 sec2  – a2b2 cosec2

(4) a4 + 5a2 b2 + 2b4 = a4 tan2 – a2b2cot2

70. 2x – y – 3z = 5 A(1, 1, 1),

B(2, 1, –3), C(1, –2, –2) D(–3, 1, 2)

(1) AD (2) AB (3) BD (4) BC
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71. If 1 > 2 are roots of x2 + kx – 1 = 0, then

(1) tan–1 1 – tan–12 = –
2


(2) tan–1 1 + tan–1

1

1
  = –

2


(3) tan–1 2 + tan–1

2

1


 = –
2


(4) tan–1 1 – tan–12 = –
2


72. Function f(x) = max (|tan x|, cos |x|) is
(1) not differentiable at 3 points in (–, )
(2) discontinuous at 3 points in (– , )
(3) not differentiable at only 2 points in (–, )
(4) in (–, ) there are only 2 points where f(x) is

continuous but not differentiable

73. If f(x) = 3 | x | x 2   and g(x) = sin x then

domain of fog(x) contains

(1) x  2n : n
2
     

 

(2) x 
n 
 11

2n , 2n
6
     

(3) x  ; n 
5

2n , 2n
6 6
       

(4) x 
n 
 2n , 2n

6
     

74. In the expansion of
n

x
x

1
2

4
   

, n  N  if sum

of the coefficients of 2nd & 3rd term is 36, then:
(1) n = 8 (2) n = 9 (3) n = 7 (4) n = 6

75. A line passes through the points whose position

vectors are i


 + j


– 2 k


 and i


 – 3 j


+ k


. The

position vector of a point on it at a unit distance
from the first point is

(1)
1

(5i j 7k)
5

 
  

(2)
1

(5i 9 j 13k)
5

 
  

(3)
1

(6 i j 7k)
5

 
  

(4)
1

(4 i 9 j 13k)
5

 
  

71. 1 > 2 x2 + kx – 1 = 0

(1) tan–1 1 – tan–12 = –
2


(2) tan–1 1 + tan–1

1

1
  = –

2


(3) tan–1 2 + tan–1

2

1


 = –
2


(4) tan–1 1 – tan–12 = –
2


72. f(x) = (|tan x|, cos |x|)

(1) (–, )
(2) (– , )
(3) (–, )
(4) (–, ) f(x)

73. f(x) = 3 | x | x 2  g(x) = sin x

fog(x)

(1) x  2n : n
2
     

 

(2) x 
n 
 11

2n , 2n
6
     

(3) x  ; n 
5

2n , 2n
6 6
       

(4) x 
n 
 2n , 2n

6
     

74.
n

x
x

1
2

4
   

n  N,

36 :

(1) n = 8 (2) n = 9 (3) n = 7 (4) n = 6

75.

i


 + j


– 2 k


i


 – 3 j


+ k


(1)
1

(5i j 7k)
5

 
  

(2)
1

(5i 9 j 13k)
5

 
  

(3)
1

(6 i j 7k)
5

 
  

(4)
1

(4 i 9 j 13k)
5

 
  
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Comprehension for (Q. 76 & Q. 77) :

Four unbiased dice are rolled simultaneously.

76. Probability that exactly two dice show the same
number is equal to

(1)
2
9

(2)
1
3

(3)
4
9

(4)
5
9

77. Probability that atleast two dice show the same
number is equal to

(1)
11
18

(2)
13
18

(3)
12
18

(4)
10
18

Comprehension for (Q. 78 to Q. 80) :

Let f(x) be a function such that its derivative f
(x) is continuous in [a, b] and derivable in
(a, b). Consider a function (x) = f(b) – f(x) –
(b – x) f (x) – (b – x)2 . If Rolle's theorem is
applicable to (x) on [a, b], answer following
questions

78. If there exist some number c (a < c < b) such
that (c) = 0 and  f(b) = f(a) + (b – a) f(a) + 
(b – a)2 f(c), then  is

(1) 1 (2) 0 (3)
1
2

(4) –
1
2

79. Let f(x) = x3 – 3x + 3, a = 1 and b = 1 + h. If
there exists c  (1, 1 + h) such that (c) = 0

and
2

f(1 h) f(1)
h
 

 = c, then  =

(1) 1/2 (2) 2

(3) 3 (4) does not exists

80. Let f(x) = sin x , a =   and b =  + h. If there
exists a real number t such that 0 < t < 1, 

( + th) = 0 and
sin( h) sin h cos

2h

     

=  sin ( + th), then  =

(1)
1
2

(2) –
1
2

(3)
1
4

(4)
1
3

(  76  77)

76.

(1)
2
9

(2)
1
3

(3)
4
9

(4)
5
9

77.

(1)
11
18

(2)
13
18

(3)
12
18

(4)
10
18

(  78  80)

f(x) f (x) [a, b]

(a, b)

(x) = f(b) – f(x) – (b – x) f (x) – (b – x)2

(x) [a, b]

78. c (a < c < b)

(c) = 0 f(b) = f(a) + (b – a) f(a) +  (b – a)2

f(c) 

(1) 1 (2) 0 (3)
1
2

(4) –
1
2

79. f(x) = x3 – 3x + 3, a = 1 b = 1 + h c

c  (1, 1 + h)

(c) = 0
f(1 h) f(1)

2h

 
 = c,  =

(1) 1/2 (2) 2

(3) 3 (4)

80. f(x) = sin x , a =  b =  + h

t 0 < t < 1, 

( + th) = 0
sin( h) sin h cos

2h

     

=  sin ( + th),  =

(1)
1
2

(2) –
1
2

(3)
1
4

(4)
1
3
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SECTION-D : BIOLOGY

FOR ADMISSION IN MEDICAL STREAM (

This section contains 20 multiple choice questions. Each question has four choices (1), (2), (3) and (4) out of
which ONLY ONE is correct.

20 (1), (2), (3) (4)

81. How many of following pairs are mismatched?

A. Pinus - Dependent Sporophyte

B. Cycas - Independent Sporophyte

C. Selaginella - Dependent Gametophyte

D. Polytrichum - Independent Gametophyte

E. Adiantum - Indenpendent Gametophyte

(1) Two (2) Three

(3) One (4) Four

82. Carrageen is obtained from -

(1) Brown algae (2) Red algae

(3) Green algae (4) Mosses

83. Equisetum belongs to -

(1) Lycopsida (2) Pteropsida

(3) Sphenopsida (4) Psilopsida

84. Regarding modification of root find out the odd

match?

(1) Storage of food - Potato

(2) Support - Banyan

(3) Gaseous exchange - Rhizophora

(4) Storage of food - Sweet potato

85. In garden pea when yellow and round seeded

variety was crossed to non yellow and constricted

seeded plant, the F1 population had yellow and

round seeds. A cross of F1 individuals with non

yellow and constricted seeded plants will produce

a phenotypic ratio of :-

(1) 9 : 3 : 3 : 1 (2) 1 : 3 : 3 : 1

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

81.

A.  -

B. -

C. -

D. -

E. -

(1) (2)

(3) (4)

82.

(1) (2)

(3) (4)

83.

(1) (2)

(3) (4)

84.

(1) -

(2) -

(3) -

(4)  -

85.

F1

F1

(1) 9 : 3 : 3 : 1 (2) 1 : 3 : 3 : 1

(3) 1 : 2 : 1 (4) 1 : 1 : 1 : 1
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86. What can be correct for following food web ?

(1) J is decomposer

(2) C is herbivore

(3) I is scavanger

(4) F is secondary consumer

87. Which of following represent correct sequence
of given figure

No Flowering

Flowering

Flowering
after

vegetative
maturity

No Flowering

Above

Critical
photo-
period

Below

Above

Critical
photo-
period

Below

Flowering

(1) Long day plant, short day plant, Day neutral
plant

(2) Short day plant, long day plant, Day neutral
plant

(3) Long day plant, Day neutral plant, Shor day
plant

(4) Short day plant, Day neutral plant, Long day
plant

88. Which of the following element accumulates in

older leaves?

(1) N (2) P

(3) K (4) Ca

89. _____ A wild-type chromosome can be

represented as ABC  DEFGH, and from this a

chromosomal aberration arises that can be

represented AED  CBFGH. This is known as

( = centromere)

(1) Deletion (2) Duplication

(3) Translocation (4) Inversion

86.

(1) J

(2) C

(3) I

(4) F

87.

No Flowering

Flowering

Flowering
after

vegetative
maturity

No Flowering

Above

Critical
photo-
period

Below

Above

Critical
photo-
period

Below

Flowering

(1)

(2)

(3)

(4)

88.

(1) N (2) P

(3) K (4) Ca

89. ABC  DEFGH

AED  CBFGH

( = )

(1) (2)

(3) (4)
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90. The spark-discharge apparatus to test chemical
evolution of life was  designed by

(1) Oparin and Haldane

(2) Miller and Urey

(3) Jacob and Monad

(4) Dixon and Jolley

91. Take a glance of part of the life cycle of
Plasmodium given below as events A, B, C and
D along with their description

     Events Description

A. Fertilisation and
development take place
in intestine /GIT of
mosquito

B. Liver cell The parasite
reproduces asexually in
liver cells, bursting the
cell and releasing into
the blood

C. Parasites reproduce
sexually in the red
blood cells, bursting
the red blood cells and
causing cycles of fever

D. Male

Female

Sexual stages
(gametocytes) develop
in intestine of mosquito

How many of the  above events are correctly
described ?

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

92. If one spermatid undergoes spermiogenesis, how
many spermatozoa will be formed from it?

(1) One only (2) Two
(3) Four (4) Six

90.

(1)

(2)

(3)

(4)

91.

A, B, C D

A.
/GIT

B. Liver cell

C.

D. Male

Female

(1) (2)

(3) (4)

92.

(1) (2)
(3) (4)
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93. Match the types of immunity listed in column I
with examples listed in column II. Choose the
answer that gives the correct combination of a
alphabets of the two columns.

Column–I Column–II

(Immunity) (Examples)

A. Natural active 1. Immunity developed
by heredity

B. Artificial passive 2. From mother to
foetus through placenta

C. Artificial active 3. Injection of
antiserum to travellers

D. Natural passive 4. Fighting infections
naturally

5. Induced by
vaccination

Codes

A B C D

(1) 1 2 3 5

(2) 4 3 5 2

(3) 4 5 2 3

(4) 5 4 3 1

94. Identify the pictures A, B, and C.

(A) (B) (C)

A B C

(1)
Opium
poppy

Cannabis
sativa

Datura

(2)
Cannabis
sativa

Datura Opium

(3) Datura
Cannabis
sativa

Opium

(4) Opium Datura
Cannabis
sativa

93. -I -II

-

–I –II

( ) ( )

A. 1.

B. 2.

C. 3.

D. 4.

5.

Codes

A B C D

(1) 1 2 3 5

(2) 4 3 5 2

(3) 4 5 2 3

(4) 5 4 3 1

94. A, B C  -

(A) (B) (C)

A B C

(1)

(2)

(3)

(4)
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95. How many followings statements are not correct ?

A. Hugo deVries brought forth the idea of
mutations – large difference arising slowly in
a population.

B.   Mutations are random and directionless  while
Darwinian variations are small and
directional.

C.  Darwin believed mutation caused speciation
and hence called it saltation (single step large
mutation).

(1) Three (2) Two (3) One (4) None

Comprehension for (Q. 96 & Q. 97) :

Much before the actual flower is seen on a plant,
the decision that the plant is going to flower has
taken place. Several hormonal and structural
changes are initiated which lead to the
differentiation and further development of the
floral primordium. Inflorescences are formed
which bear the floral buds and then the flowers.
In the flower the male and female reproductive
structures, the androecium and the gynoecium
differentiate and develop. You would recollect
that the androecium consists of a whorl of stamens
representing the male reproductive organ and the
gynoecium represents the female reproductive organ.

96. Flower is modified ________?

(1) Root (2) Stem (3) Shoot (4) Leaf

97. First flower forming plants are______?

(1) Bryophytes (2) Pteridophytes
(3) Gymnosperms (4) Angiosperms

Comprehension for (Q. 98 to Q. 100) :

Inbreeding refers to the mating of more closely
related individuals within the same breed for
4-6 generations. The breeding strategy is as
follows – superior males and superior females of
the same breed are identified and mated in pairs.
The progeny obtained from such matings are
evaluated and superior males and females among
them are identified for further mating. A similar
strategy is used for developing purelines in cattle
as was used in case of peas. Inbreeding increases
homozygosity. Thus inbreeding is necessary  if
we want to evolve a pureline in any animal.
Inbreeding exposes harmful recessive genes that

are eliminated by selection.

95.

A.

–

B.

C.

(

)

(1) (2)

(3) (4)

(  96  97)

96. ________?

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

97. ______?

(1) (2)

(3) (4)

(  98  100)

4-6
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It also helps in accumulation of superior genes
and elimination of less desirable genes. Therefore,
this approach, where there is selection at each
step, increases the productivity of inbred
population. However, continued inbreeding,
especially close inbreeding, usually reduces
fertility and even productivity. This is called
inbreeding depression. Whenever this becomes a
problem, selected animals of the breeding
population should be mated with unrelated
superior animals of the same breed. This usually
helps restore fertility and yield.

98. Inbreeding

(1) Is necessary  if we want to evolve a pureline
in any animal

(2) Inbreeding exposes harmful recessive genes
that are eliminated by selection

(3) Helps in accumulation of superior genes and
elimination of less desirable genes

(4) All of the above

99. Inbreeding refer to mating of individuals

(1) Individuals of same breeds but not closely
related

(2) Individuals of same breeds and closely related

(3) Individuals of different breeds

(4) Individuals of different species

100. To overcome inbreeding depression selected
animals of the breeding population should be
mated with

(1) unrelated superior animals of the same breed

(2) unrelated superior animals of the different
breed

(3) related superior animals of the same breed

(4) unrelated superior animals of the different
species

98.

(1)

(2)

(3)

(4)

99.

(1)

(2)

(3)

(4)

100.

(1)

(2)

(3)

(4)
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