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1. The moment of inertia about an axis normal to the
plane and passing through the centre of gravity
will be maximum for which of the following
bodies of the same mass :-

(1) A disc of radius ‘a’

(2) A ring of radius ‘a’

(3) A square of side ‘2a’

(4) A square made by four rods of length ‘2a’
2. For a rigid body made of total N particles each of

mass m, the radius of gyration about a given axis
equals to :-
(1) root mean square values of the distance of the

constituent particles from the given axis
(2) distance of any of the constituent particle from

the given axis
(3) mean of the distance of the constituent

particles from the given axis
(4) harmonic mean of the distance of constituent

particles from the given axis.

3. What will be the radius of gyration for a solid
sphere about a diameter whose radius is half
meter :-

(1) 
1

2 2
(2) 

1

2

(3) 
1

5
(4) 

1

10

4. A wheel is rolling along the ground with a speed
2m/s. The magnitude of its velocity of the points
at the extremities of the horizontal diameter of the
wheel is equal to :-

(1) 2 10 m/s (2) 2 3 m/s

(3) 2 2 m/s (4) 2 m/s

TOPIC : Rotational Motion

1.
% 

 :-

(1) ‘a’ 

(2) ‘a’ 

(3) ‘2a’ 

(4)  (  ‘2a’) 

2. N  (  m) <+ 
%  (radius of gyration)

:-

(1) ;

 (Root mean square values)

(2)  ,

(3) /;  (Mean)

(4)

/; (Harmonic mean)

3. ] 
% ?  :-

(1) 
1

2 2
(2) 

1

2

(3) 
1

5
(4) 

1

10

4.  2m/s <+

:-

(1) 2 10 m/s (2) 2 3 m/s

(3) 2 2 m/s (4) 2 m/s

PART A - PHYSICS
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5. A particle is moving along a straight line parallel
to x-axis with constant velocity. Its angular
momentum about the origin :-

(1) decreases with time

(2) increases with time

(3) remains constant

(4) is zero

6. A solid sphere of mass m rolls down an inclined
plane without slipping from rest at the top of the
inclined plane. The linear speed of the sphere at
the bottom of the inclined plane is v. The kinetic
energy of the sphere at the bottom is :-

(1) 
1
2

mv2 (2) 
5
3

mv2

(3) 
2
5

mv2 (4) 
7

10
mv2

7. Moment of inertia of a square plate of mass M and
side  w.r.t. an axis passing through one of the
vertex and perpendicular to its plane is:

(1) 
2m

6
(2) 

24m
3

(3) 
2m

3
(4) 

22m
3

8. If the system is in equilibrium in both the cases
then  value  of  m  is  :

16 kg

(a)

m kg

1 2

m kg

(b)

4 kg

1 2

(1) 10 kg (2) 6 kg (3) 8 kg (4) 12 kg

5.  x-
% ;

 :-
(1) ;  ?
(2) ; <+
(3)
(4) ; 

6. m  ,

, <+

;  v 

 :-

(1) 
1
2

mv2 (2) 
5
3

mv2

(3) 
2
5

mv2 (4) 
7

10
mv2

7. M   ,  ,
% &

(1) 
2m

6
(2) 

24m
3

(3) 
2m

3
(4) 

22m
3

8. ;  m &

16 kg

(a)

m kg

1 2

m kg

(b)

4 kg

1 2

(1) 10 kg (2) 6 kg (3) 8 kg (4) 12 kg
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9. A solid sphere of mass m is lying at rest on a rough
horizontal surface. The coefficient of friction
between the ground and sphere is µ. The
maximum value of F, So that the sphere will not
slip, is equal to :

F

(1) 
7

µmg
5

(2) 
4

µmg
7

(3) 
5

µmg
7

(4) 
7

µmg
2

10. ABC is a right angled triangular plate of uniform
thickness I1,  I2 and I3 are moment of inertia about
AB, BC and AC respectively. Then which of the
following relation is correct ?

A

B C37º

(1) I1 = I2 = I3 (2) I2 > I1 > I3

(3) I3 < I2 < I1 (4) I3 > I1 > I2

11. A particle of mass 2kg is moving with velocity of
2m/sec on straight line y = 2x + 1. Its angular
momentum about origin is :

(1) 8 5 units

(2) 0.8 5 units

(3) 4 5 units

(4) 0.4 5 units

12. Two identical discs are moving with the same
kinetic energy. One rolls and the other slides. The
ratio  of  their  speeds  is  :-

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

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

9. m  ,  [  {

/; ?  µ 

, F &

F

(1) 
7

µmg
5

(2) 
4

µmg
7

(3) 
5

µmg
7

(4) 
7

µmg
2

10. ABC 

I1, I2  I3 AB, BC  AC 

A

B C37º

(1) I1 = I2 = I3 (2) I2 > I1 > I3

(3) I3 < I2 < I1 (4) I3 > I1 > I2

11. 2  ,  2m/sec 
y = 2x + 1 

; &

(1) 8 5 units

(2) 0.8 5 units

(3) 4 5 units

(4) 0.4 5 units

12.  ,  ,
<+ &

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

(3) 2 : 1 (4) 1 : 2
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13. A wheel of radius R rolls on the ground with a
uniform velocity v . The relative acceleration of
the top most point of the wheel with respect to the
bottom most point is :-

(1) 
2v

R
(2) 

22v
R

(3) 
2v

2R
(4) 

24v
R

14. A ladder of length and mass m is placed against
a smooth vertical wall but the ground is not
smooth. Coefficient of friction between the ground
and the ladder is µ. The angle with ground at
which the ladder will stay in equilibrium is :

(1)  =  tan–1(µ) (2) = tan–1(2µ)

(3) = tan–1(µ/2) (4) = tan–1(1/2µ)

15. A string is wrapped around a cylinder of mass M.
One end of the string is held and the cylinder is
released from rest then acceleration of the cylinder
is :-

(1) 
2g
3

(2)  g (3) g/3 (4) g/2

16. Two circular discs are of same thickness and of
same material. The diameter of A is twice of B.
The ratio of moment of inertia of A and B is :-

(1) 8 : 1 (2) 4 : 1 (3)  16  :  1 (4)  2  :  1

17. A door 1.6m wide requires a force of 1N to be

applied at the free end to open or close it. The force

that is required at a point 0.4m distant from the

hinges for opening or closing the door is :-

(1) 1.2 N (2) 3.6 N

(3) 2.4 N (4)  4  N

13. R  ,  /  ,  v <+

&

(1) 
2v

R
(2) 

22v
R

(3) 
2v

2R
(4) 

24v
R

14.  m <+

 /  ; <+

/; ?  µ <+  /

<+ &

(1)  =  tan–1(µ) (2) = tan–1(2µ)

(3) = tan–1(µ/2) (4) = tan–1(1/2µ)

15.  ,

+ 

&

(1) 
2g
3

(2)  g (3) g/3 (4) g/2

16.

 A ] B  A  B

&

(1) 8 : 1 (2) 4 : 1 (3)  16  :  1 (4)  2  :  1

17.  1.6 ]  [

,  1N  ;

 ( ) 0.4 

 [ , &
(1) 1.2 N (2) 3.6 N
(3) 2.4 N (4)  4  N
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18. A circular platform is mounted on a frictionless
vertical axle passing through centre. Its radius
R = 2m and moment of inertia about the axis is
200 kg-m2. It is initially at rest. A 50 kg man stands
on the edge of platform and begins to walk along
the edge at speed of 1m/sec relative to the ground.
Time taken by the man to complete one revolution
is:-

(1)  2  sec (2) sec
2

(3)  sec (4) 
3

sec
2

19. A hot solid sphere is rotating about a diameter at
an angular velocity 0. If it cools so that its radius

reduces to 
1

 of its original value, its angular

velocity becomes :-

(1) 0 (2) 
0

(3) 
0
2 (4) 2

0

20. Moment of inertia of a uniform circular disc about

its diameter is I. Its moment of inertia about an axis
parallel to its plane and passing through a point

on its rim will be :-

(1) 3I (2) 4I

(3) 5I (4) 6I

21. A thin wire of length l and mass m is bent in the
form of a semicircle. The moment of inertia about
an axis perpendicular to its plane and passing

through the end of the wire is:-

(1) 
2m

2
l

(2) 2ml2

(3) 
2

2

ml
(4) 

2

2

2ml

18. % ?  /

, =  R = 2 

 200 2  ;

 ,  50 

 /  1m/ sec 

 ,

; &

(1)  2  sec (2) sec
2

(3)  sec (4) 
3

sec
2

19.  0 ;  ?

 ;  ;

 
1

  ? ] ;  :-

(1) 0 (2) 
0

(3) 
0
2 (4) 2

0

20.

 I ] 

 :-

(1) 3I (2) 4I

(3) 5I (4) 6I

21.  m  l  ,  ,

 ,

 :-

(1) 
2m

2
l

(2) 2ml2

(3) 
2

2

ml
(4) 

2

2

2ml
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22. Three particles each of mass m are placed at the

corners of equilateral triangle of side l

2l

1

Which of the following is/are correct ?

(1) Moment of inertia about axis '1' is 
5
4

ml2

(2) Moment of inertia about axis '2' is 
3
4

ml2

(3) Moment of inertia about an axis passing
through one corner and perpendicular to the
plane is 2ml2

(4) All of these

23. Two rods of equal lengths(l) and equal mass m are

kept along x and y-axis respectively such that their

centre of mass lie at origin. The moment of inertia

about  an line y = x,  is  :-

(1) 
2m

3
l

(2) 
2m

4
l

(3) 
2m

12
l

(4) None of these

24. The angular velocity of a body changes from

1 to 2 without applying a torque but by changing
the moment of inertia about its axis of rotation. The

ratio of its corresponding radii of gyration is :-

(1) 1 : 2 (2) 1 2:

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

22. l  m 

2l

1

;  ?

(1)  '1'  
5
4

ml2

(2)  '2'  
3
4

ml2

(3) 

 2ml2

(4) 

23.  m  (l) 
 ; % x  y

y = x %  :-

(1) 
2m

3
l

(2) 
2m

4
l

(3) 
2m

12
l

(4) 

24. ;  ?

 1  2 ]

 :-

(1) 1 : 2 (2) 1 2:

(3) 2 : 1 (4) 2 1:
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25. A rigid lamina is rotating about an axis passing
perpendicular to its plane through point O as
shown in figure. The angular velocity of point B

w.r.t. A is

 37°

5m

4m

3m

AO

B

=10rad/s

(1) 10 rad/s (2) 8 rad/s

(3) 6 rad/s (4)  0

26. A slender uniform rod of mass M and length  is
pivoted at one end so that it can rotate in a vertical
plane (see figure). There is negligible friction at
the pivot. The free end is held  vertically above

x

zthe pivot and then
released. The angular
acceleration of the
rod when it makes an
angle  with the
vertical is :

(1) 
3g

cos
2

 (2) 
2g

cos
3

 (3) 
3g

sin
2

(4) 
2g

sin
3

27. In the following figure r1 and  r2 are 5 cm and
30 cm respectively. If the moment  of inertia of
the wheel  is  5100 kg-m2 then i ts  angular
acceleration will be :-

r1

r2

10N

9N

12N

(1) 10–4 rad/s2 (2) 10–3 rad/s2

(3) 10–2 rad/s2 (4) 10–1 rad/s2

25. <+  O

%  ?  A

 B ; 

 37°

5m

4m

3m

AO

B

=10rad/s

(1) 10 rad/s (2) 8 rad/s

(3) 6 rad/s (4)  0

26.  M ,   ,  , +  ,

 /  ,  ?

=  /  ? .; +   

x

z

+ 

 

;  :

(1) 
3g

cos
2

(2) 
2g

cos
3

(3) 
3g

sin
2

(4) 
2g

sin
3

27.  r1  r2 % 5  30  ; ,

 5100 2 ; 

 :-

r1

r2

10N

9N

12N

(1) 10–4 rad/s2 (2) 10–3 rad/s2

(3) 10–2 rad/s2 (4) 10–1 rad/s2



FTS / Page 8/20 SPACE FOR ROUGH WORK / , 0999DJM210119006
TARGET : JEE(Main) 2021/29-09-2019

28. A disc of the radius R is confined to roll without
slipping at A and B. If the plates have the velocities
v and 2v as shown, the angular velocity of the disc
is

R

A

B
v

2v

(1) 
3v
2R

 Anticlockwise (2) 
3v
2R

 Clockwise

(3) 
v

2R
 Anticlockwise (4) 

v
2R

Clockwise

29. Figure shows a smooth inclined plane of

inclination  fixed in a car. A sphere is set in

pure rolling on the incline. For what value of ‘a’

(the acceleration of car in horizontal direction)

the sphere will continue pure rolling?

(1) g cos 

(2) g sin 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

  a 

(3) g cot 

(4) g tan 

30. A solid sphere is under pure rolling on a rough
fixed incline plane of angle . Choose the correct
options if only contact forces and gravity are
acting:
(1) Frictional force will be down the incline if

sphere rolls up the incline and it will be up the
incline if sphere rolls down the incline.

(2) Frictional force will be down the incline
whether spheres rolls up the incline or down
the incline

(3) Frictional force and acceleration of the body
will increase with the increase in angle of
incline plane

(4) Velocity and acceleration of the point of
contact of sphere with incline will be zero
during the motion.

28. R  ,  A  B <+

/;  ;  v 

2v ] ;  :-

R

A

B
v

2v

(1) 
3v
2R

 (2) 
3v
2R

 

(3) 
v
2R

 (4) 
v
2R

 

29.   

 ,

 a 

(  a ) ?

(1) g cos 

(2) g sin 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

  a 

(3) g cot 

(4) g tan 

30. ]  ,  [

 ;  ;

(1) <+  ?

 ; <+

 ?

(2) <+  ; ]

(3) <+  ?

<+

(4) ] 

; 
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31. Which of the following statement is correct about
the given compound :-

C–C–C=C
C

C

(1) Given compound has 4, primary carbon and
'1' secondary hydrogen

(2) Given compound has 11 primary hydrogen
but no tertiary carbon

(3) Given compound has '1' quarternary carbon
and  two  'sp2' hybridized carbon

(4) All of these

32. Which of the following compound is homologue

of given compound CH –CH –NH3 2 2

..
 :-

(1) CH –CH –NH–CH3 2 3..

 (2) CH –N–CH3 3

H

..

(3) CH –N–CH3 3

CH3

..
(4) CH –CH –CH –NH3 2 2 2

..

33. Which of the following has both olefinic and
acetylinic bond :-

(1) CH –CH –C–CH –C N3 2 2

O

(2) CH2=CH–CH2–C N

(3) HC C–CH –C–CH2 3

O

(4) CH =CH–CH –C C–C–CH2 2 3

O

31.  ; , ;
 :-

C–C–C=C
C

C

(1)  ;  4,  ,

(2)  ;  11 

(3)  ;  '1'  '2' 'sp2' 

(4) ; 

32.  ;  CH –CH –NH3 2 2

..
 

 :-

(1) CH –CH –NH–CH3 2 3..

 (2) CH –N–CH3 3

H

..

(3) CH –N–CH3 3

CH3

..
(4) CH –CH –CH –NH3 2 2 2

..

33.  ;  ,  ,
 :-

(1) CH –CH –C–CH –C N3 2 2

O

(2) CH2=CH–CH2–C N

(3) HC C–CH –C–CH2 3

O

(4) CH =CH–CH –C C–C–CH2 2 3

O

TOPIC : Organic Nomenclature, Basic principles of practical organic chemistry & State of matter (Gaseous state)

PART B - CHEMISTRY
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34.  ;  2°  :-

(1) 
CH2 (2) 

(3) 
CH2 (4) 

CH3

35. (a) 

OH
 & (b) 

CH –CH –OH2 2

 ; ,  :-
(1) (a)  (b) 
(2) (a)  (b)  ,
(3) (a)  ,  (b)  ,
(4) (a)  ,  (b)  ,

36. -Butylene  :-
(1) Symmetrical dimethyl ethylene
(2) Unsymmetrical dimethyl ethylene
(3) Elhyl ethylene
(4) Symmetrical dimethyl acetylene

37. ter-Butyl alcohol  :-
(1) Trimethyl methanol
(2) Trimethyl methyl alcohol
(3) Trimethyl carbinol
(4) Ter-Butyl carbinol

38.
CH –HC=CH–C3 

O

O

O

CH =CH–C2
  ; ;  :-

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

39.  ;   (Hetero cyclic)  Hetero- [;

(Thymine)
N

H

CH3

O

O

HN

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

34. Which of the following compound has only 2°
hydrogen :-

(1) 
CH2 (2) 

(3) 
CH2 (4) 

CH3

35. (a) 

OH
 & (b) 

CH –CH –OH2 2

True statement for the above compounds is :-
(1) (a) is phenol while (b) is alcohol
(2) Both (a) & (b) are primary alcohol
(3) (a) is primary & (b) is secondary alcohol
(4) (a) is secondary & (b) is primary alcohol

36. Derived name of -Butylene is :-
(1) Symmetrical dimethyl ethylene
(2) Unsymmetrical dimethyl ethylene
(3) Elhyl ethylene
(4) Symmetrical dimethyl acetylene

37. Derived name of ter-Butyl alcohol is :-
(1) Trimethyl methanol
(2) Trimethyl methyl alcohol
(3) Trimethyl carbinol
(4) Ter-Butyl carbinol

38. Common name of 
CH –HC=CH–C3 

O

O

O

CH =CH–C2
 is :-

(1) Crotonic anhydride
(2) Acrylic anhydride
(3) Crotonic acrylic anhydride
(4) Acrylic crotonic anhydride

39. Number of Hetero atom in the given compound :

(Thymine)
N

H

CH3

O

O

HN

(1) 2 (2) 3 (3) 1 (4) 4
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40. Structural formula of isopropyl isobutyrate is :-
(1) CH3–CH2–CH2– C–O–CH–CH3

O CH3

(2) CH –CH–C–O–CH –CH –CH3 2 2 3

OCH3

(3) CH –CH–C–O–CH–CH3 3

OCH3 CH3

(4) CH –CH–CH –C–CH–CH3 2 3

O

CH3 CH3

41. Correct IUPAC name of given compound

CH – CH – CH – CH – CH – OH3  2 2 2

Cl

CH3

(1) 4–chloro–1–methylpentane–1–ol
(2) 5–chlorohexan–2–ol
(3) 2–chlorohexan–5–ol

(4) 2–chlorohexan–2–ol

42. The number of carbon atom in parent carbon chain

in given compound

CH – CH – C – C — C – OH3 

C N

CH  –  CH  3 2

O

(1) 6 (2) 5 (3) 3 (4) 7
43. IUPAC name of given compound

CH – CH – C – O – C – CH – CH3 3

O O

Cl

(1) 1–Phenyl propanoic–1–chloro propanoic–

anhydride
(2) 1,2–Chloro phenyl propanoic–anhydride
(3) 2–Chloro propanoic–2–phenyl propanoic

anhydride
(4) 1–Chloro ethyl propanoic–2–phenyl ethyl

propanoic anhydride

40. isopropyl isobutyrate =  :-
(1) CH3–CH2–CH2– C–O–CH–CH3

O CH3

(2) CH –CH–C–O–CH –CH –CH3 2 2 3

OCH3

(3) CH –CH–C–O–CH–CH3 3

OCH3 CH3

(4) CH –CH–CH –C–CH–CH3 2 3

O

CH3 CH3

41.  ;  IUPAC 

CH – CH – CH – CH – CH – OH3  2 2 2

Cl

CH3

(1) 4– –1– –1–
(2) 5– –2–
(3) 2– –5–

(4) 2– –2–

42.  ;  ( [;) 

[;

CH – CH – C – C — C – OH3 

C N

CH  –  CH  3 2

O

(1) 6 (2) 5 (3) 3 (4) 7
43.  ;  IUPAC 

CH – CH – C – O – C – CH – CH3 3

O O

Cl

(1) 1– –1– –

(2) 1,2–  ,

(3) 2– –2–  , +

(4) 1– –2–
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44. CH – C – CH – CH – C – H3  2

O Cl O

Given compound has IUPAC name

(1) 3–chloro–4–oxopentanal

(2) 4–formyl–3–chlorobutan–2–one

(3) 3–chloropentane–1,4–dione

(4) Chloropentanedione

45. CH – CH – CH2 2 3 and

CH – CH2 3
 are :-

(1) Metamers

(2) Chain isomers

(3) Functional isomers

(4) Position isomers

46. The IUPAC name of given compound

Br
Cl

(1) 3–bromo–2–chlorocyclohex–1–ene

(2) 1–chloro–2–bromocyclohex–1–ene

(3) 6–Bromo–1–chlorocyclohex–1–ene

(4) 2–Bromo–1–chlorocyclohex–1–ene

47. Gives IUPAC name of the given compound

CH – CH – C – O – C H3  2 5

Cl

O

(1) Methyl–2–chloropropanoate

(2) Chloro ethyl propanoate

(3) Ethyl–2–chloro propanoate

(4) Ethyl–2–chloro propane carboxylate

44. CH – C – CH – CH – C – H3  2

O Cl O

 ;  IUPAC 

(1) 3– –4–

(2) 4– –3– –2–

(3) 3– –1,4–

(4) 

45. CH – CH – CH2 2 3 

CH – CH2 3
  :-

(1) /;

(2) 

(3) 

(4) 

46.  ;  IUPAC 

Br
Cl

(1) 3– –2– –1–

(2) 1– –2– –1–

(3) 6– –1– –1–

(4) 2– –1– –1–

47.  ;  IUPAC 

CH – CH – C – O – C H3  2 5

Cl

O

(1) –2–

(2) 

(3) –2–

(4) –2–
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48. IUPAC name of C – H

O

OH
(1) 2–Hydroxy  cyclohexane carbaldehyde

(2) 2–Formylcyclohexanol

(3) 1–Formyl–2–hydroxycyclohexane

(4) 2–Hydroxycyclohexanol

49. IUPAC name of CH – C = C – C – OH3

OBr

CH3

(1) 3–Bromo–2–methylbutanoic acid

(2) 3–Bromo–2–methylbut–2–enoic acid

(3) 2–Bromo–3–methylbut–3–enoic acid

(4) 2–Bromo–3–methylbut–2–enoic acid

50. IUPAC name of  

CH – CH = CH – CH2  2

OH

(1) 4–Phenylbut–2–en–1–ol

(2) 1–Phenylbut–2–en–4–ol

(3) 1–Hydroxy–4–phenyl–but–2–ene

(4) 4–Phenyl–1–hydroxybut–2–ene

51. Total number of  bond in given compound and
the hybridisation state of C2 carbon respectively :-

CH –N=C=O3

1 2

(1) 6 , sp2 (2) 5 , sp3

(3) 5 , sp (4) 6 , sp

52. Total number of  and  bond in given compound

C=C
H–C C
H–C C

C C–H
C C–H

(1) 19 ,  9 (2)  9 , 19

(3) 8 ,  8 (4) 13 ,  9

48. IUPAC  C – H

O

OH
(1) 2–

(2) 2–

(3) 1– –2–

(4) 2–

49. IUPAC  CH – C = C – C – OH3

OBr

CH3

(1) 3– –2–

(2) 3– –2– –2–

(3) 2– –3– –3–

(4) 2– –3– –2–

50. IUPAC  

CH – CH = CH – CH2  2

OH

(1) 4– –2– –1–

(2) 1– –2– –4–

(3) 1– –4– – –2–

(4) 4– –1– –2–

51.  ;   [;  C2 
% 

CH –N=C=O3

1 2

(1) 6 , sp2 (2) 5 , sp3

(3) 5 , sp (4) 6 , sp

52.  ;  ( )   [;  :-

C=C
H–C C
H–C C

C C–H
C C–H

(1) 19 ,  9 (2)  9 , 19

(3) 8 ,  8 (4) 13 ,  9
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53. A 2.4L cylinder of oxygen at 1 atm and 273 K is

found to develop a leakage. When the leakage

was plugged the pressure dropped to 570 mm of

Hg. The number of moles of gas that escaped will

be :-

(1) 0.025 (2) 0.050

(3) 0.075 (4) 0.09

54. At 0ºC and one atm pressure, a gas occupies

100  cc.  If  the  pressure  is  increased  to  one  and  a

half-time and temperature is increased by

one-third of absolute temperature, then final

volume of the gas will be :-

(1) 80 cc (2) 88.9 cc

(3) 66.7 cc (4) 100 cc

55. An ideal gaseous mixture of ehtane (C2H6) and

ethene (C2H4) occupies 28 litre at 1 atm and 273K.

The mixture reacts completely with 128 gm O2 to

produce CO2 and H2O. Mole fraction at C2H4 in

the mixture is :-

(1) 0.6 (2) 0.4

(3) 0.5 (4) 0.8

56. A weather ballon is inflated with helium. The

ballon has a volume of 100 m3 and  it  must  be

inflated to a pressure of 0.10 atm. If 50 L gas

cylinders of helium at a pressure of 100 atm are

used, how many cylinders are needed ? Assume

that the temperature is constant :-

(1) 2 (2) 3

(3) 4 (4) 1

53. 1  273 K 

2.24  ,

 570  Hg  (escape)

[;  :-

(1) 0.025 (2) 0.050

(3) 0.075 (4) 0.09

54. 0ºC  1  ,  100 cc 

 1.5 <+

1/3  :

(1) 80 cc (2) 88.9 cc

(3) 66.7 cc (4) 100 cc

55. 1  273 K  ,  (C2H6)  ,

(C2H4)  , ; 

28  128  O2 % 

CO2  H2O  C2H4  :-

(1) 0.6 (2) 0.4

(3) 0.5 (4) 0.8

56.  ,  He 

 100 m3 

0.10  ; ,

He  50 

 100 ] 

 :-

(1) 2 (2) 3

(3) 4 (4) 1
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57. Two inflated ballons I and II (thin skin) having
volume 600 mL and 1500 mL at 300 mL K are
taken as shown in diagram. If maximum volume
of inner and outer balloons are 800 mL and
1800 mL respectively then find the balloon which
will burst first on gradual heating :-

1500 mL

600 mL

Inner balloon

Outer balloon

(1) inner balloon (2) outer balloon
(3) both simultaneously (4) unpredictable

58. At what temperature will most probable speed of
the molecules of the second member of
homologous series CnH2n – 2 be the same as that of
SO2 at  527°C :-

(1) 500°C (2) 727°C

(3) 227°C (4) None of these

59. Calculate relative rate of effusion of O2 to  CH4

through a container containing O2 and  CH4 in
3 : 2 mass ratio :-

(1) 
3 2

4
(2) 

3

4 2

(3) 
3

2 2
(4) none of these

60. Consider the equation 
PV

Z .
RT

 Which of the

following statements is correct ?

(1) When Z > 1, real gases are easier to compress
than the ideal gas

(2) When Z = 1, real gases get compressed easily
(3) When Z > 1, real gases are difficult to compress

(4) When Z = 1, real gases are difficult to compress

57. ,  I  II ) %
600  1500  300K 

% 800  1800 

1500  

600

(1) (2) 

(3) (4) 

58.  CnH2n – 2 ; 

 (Most probable speed) 527°C  SO2

(1) 500°C (2) 727°C

(3) 227°C (4) 

59.  3 : 2  O2  CH4 

 O2  CH4  :-

(1) 
3 2

4
(2) 

3

4 2

(3) 
3

2 2
(4) 

60.  
PV

Z
RT

  :

(1)  Z > 1, 

(2)  Z = 1, 

(3)  Z > 1, 

(4)  Z = 1, 
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61. If a1,a2, . . . . . . .a24  are in AP and
a1 +  a5 +  a10 +  a15 +  a20 +  a24 = 225  then the
sum  of  24  terms  of  this  AP  is-
(1) 900 (2) 450
(3) 225 (4) None of these

62. The number of terms of an A. P. is even ; the sum
of the odd terms is 24, sum of the even terms is

30, and the last term exceeds the first by 
110
2

, then

the number of terms in the series is :
(1)  3 (2)  4 (3)  8 (4)  5

63. The value of 
1 1 1log ....2.5 2 33 3 3(0.16)  is :-

(1)  2 (2)  3
(3)  4 (4) None of these

64. The (m + n)th and (m – n)th terms of a G. P. are
p and q respectively. Then the mth term of the G.P.
is :-

(1)  p

m / 2nq
p (2) pq

(3) p / q (4) None of these

65. The sum of infinite number of terms of a G.P. is
20 and the sum of their squares is 100. The
common ratio of the G.P. is :-

(1) 1/5 (2) 8/5

(3) 3/5 (4)  5

66. If 1, a and p are in A.P. and l, g and p are in G.P.,
then :-

(1)  1  +  2a  +  g2 =  0

(2)  1 + 2a – g2 =  0

(3)  1  –  2a  –  g2 =  0

(4)  1 – 2a + g2 =  0

TOPIC : Sequences and Series.

61.  a1,a2,.......a24 , a1 + a5
+ a10 + a15 + a20 + a24 = 225   24 

 ;
(1) 900 (2) 450
(3) 225 (4) 

62. [; ]  ;  24

]  ;  30 ] ]  
110
2

] [; %&

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

63.
1 1 1log ....2.5 2 33 3 3(0.16)    :-

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

64.  (m + n)  (m – n) % p
 q ]  m  :-

(1)  p

m / 2nq
p (2) pq

(3) p / q (4) 

65.  ;  20 ±  ;
100 ]  :-

(1) 1/5 (2) 8/5

(3) 3/5 (4)  5

66.  1, a  p  l, g  p 
 :-

(1)  1  +  2a  +  g2 =  0

(2)  1 + 2a – g2 =  0

(3)  1  –  2a  –  g2 =  0

(4)  1 – 2a + g2 =  0

PART C - MATHEMATICS
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67. If  the sum of  n terms of  an A.P.  is  3n2 + 5n and
tm = 164,  then m = :-
(1) 26 (2) 27
(3) 28 (4) None of these

68. If  the  third  term of  a  G.P.  is  4,  then  the  product
of the first five terms is :-
(1) 43 (2) 45

(3) 44 (4) None of these
69. If an A.P., the pth term is q and the (p + q) th term

is 0. Then the qth term is :-
(1) –p (2) p
(3) p + q (4) p – q

70. If A = 1 + ra + r2a + .... upto , then r is equal to:-

(1) 
A 1

A
(2) 

A 1
A

(3) 
1/ aA 1

A (4) None of these

71. Three numbers are in G.P. If we double the middle
number, we get an A.P. ; the common ratio of the
G.P.  is  equal  to  :-

(1) 5 ± 3 (2) 3 5

(3) 3 2 (4) 2 3

72. The first two terms of an infinite G.P. are together
equal to 5 and every term is 3 times the sum of
all the terms that follow it ; the common ratio of
the G.P. is :-

(1) 
1
3

(2) 
1
4

(3)  3 (4)  4

73. If the pth, qth and rth terms of a G.P. are , m and
n respectively, then q–r mr–p np–q is :-
(1)  1 (2)  0 (3) p q r (4) mn

74. If  A1 and A2 be  the  two  A.M.s  between  two
numbers p and q, then (2 A1 –  A2) (2A2 –  A1) is
equal to:-
(1)  p  +  q (2) p – q
(3) pq (4) None of these

67.  n  ;  3n2 + 5n 
tm = 164,  m = :-
(1) 26 (2) 27
(3) 28 (4) 

68.  4 ] 
 :-

(1) 43 (2) 45

(3) 44 (4) 
69.  p  q  (p + q)  0  q 

 :-
(1) –p (2) p
(3) p + q (4) p – q

70.  A  =  1  +  ra +  r2a + .... ]  r 
 :-

(1) 
A 1

A
(2) 

A 1
A

(3) 
1/ aA 1

A (4) 

71. [; ] ; /; [;
, 

:-

(1) 5 ± 3 (2) 3 5

(3) 3 2 (4) 2 3

72.  ;  3 ]
 ;  3 ] 

 :-

(1) 
1
3

(2) 
1
4

(3)  3 (4)  4

73.  p ] q  r % , m  n
 q–r mr–p np–q  :-

(1)  1 (2)  0 (3) p q r (4) mn

74.  A1  A2 [;  p  q /; ] 
(2  A1 –  A2) (2A2 –  A1)  :-

(1)  p  +  q (2) p – q

(3) pq (4) 
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75. A student read common difference of an A.P. as –
2 instead of 2 and got the sum of first 5 terms as
–5. Actual sum of first five terms is :-

(1) 25 (2) –25 (3) –35 (4) 35
76. If  x,  y,  z  are  in  A.P.,  then  3–x,  3–y,  3–z are in :-

(1) A.P. (2) G.P.
(3) H.P. (4) None

77. 313 + 323 + ...... + 503 equals
(1) 1409400 (2) 1409000
(3) 1408400 (4) None

78. If  a,  b,  c   R+ such that a + b + c = 18 then the
maximum value of a2b3c4 is equal to :-
(1) 21933 (2) 21833 (3) 21832 (4) 21932

79. If a,b,c,d are distinct real numbers such that
(a2+b2+c2)p2 – 2(ab+bc+cd)p + (b2+c2+d2)  0, for
p  R,  then  a,b,c,d  are  in  :-
(1) A.P. (2) G.P. (3) H.P. (4) A.G.P.

80. If  |a|,  |b|,  |c|  <  1  and  a,b,c  are  in  A.P.,  let
Sx = 1 + x + x2 + ..... , then Sa,  Sb,  Sc are in :-

(1) A.P. (2) G.P.

(3) H.P. (4) None

81. 8+88+888+...... to n terms =

(1)
80
81

(10n–1)–
8n
9

(2) 
10
81

(10n–1)

(3)
80
81

(10n–1)+
8n
9

(4) None of these

82. If a, b, c are positive real numbers such that
abc = 3 then minimum value of a + b + c is equal
to :-

(1) 31/3 (2) 3 (3) zero (4) 34/3

83. GM of the numbers 41,  42,  43,  44 ................. 410

 is :-

(1) 211 (2) 2/5 (3) 220 (4) 411

75. =  2  –2 <+ 
 5  ;  –5  5 

 ;  :-
(1) 25 (2) –25 (3) –35 (4) 35

76.  x,  y,  z  ,  3–x,  3–y,  3–z  :-
(1) (2) 
(3) (4) 

77. 313 + 323 + ...... + 503 
(1) 1409400 (2) 1409000
(3) 1408400 (4) 

78.  a, b, c  R+  a + b + c = 18,  a2b3c4

 :-
(1) 21933 (2) 21833 (3) 21832 (4) 21932

79.  a,b,c,d [;
(a2+b2+c2)p2 – 2(ab+bc+cd)p + (b2+c2+d2)  0,

 p  R ,,  a,b,c,d  :-
(1) (2) (3) (4) 

80.  |a|, |b|, |c| < 1  a,b,c ] 
Sx = 1 + x + x2 + ..... ,  Sa,  Sb,  Sc  :-

(1) (2) 

(3) (4) 
81. 8+88+888+...... n  =

(1)
80
81

(10n–1)–
8n
9

(2) 
10
81

(10n–1)

(3)
80
81

(10n–1)+
8n
9

(4) 

82.  a,  b,  c  [;  abc = 3
 a + b + c  :-

(1) 31/3 (2) 3 (3) ; (4) 34/3

83. 41,  42,  43,  44 ................. 410 /; 
 :-

(1) 211 (2) 2/5 (3) 220 (4) 411
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84. If AM and HM of the roots of a quadratic equation

are 
7

2  and 
20
7  respectively then that

equation is :-

(1) x2 + 7x + 20 = 0 (2) x2 + 7x – 10 = 0

(3) x2 + 7x + 10 = 0 (4) none of these

85. If log52, log5(2x – 3) and log5
x 117 2

2
 are in

A.P.  then  the  value  of  x  is  :-
(1)  0 (2) –1 (3)  3 (4)  4

86. If in an A.P., the ratio of the sum of m terms and
n terms in m2 : n2 and a is the first term and d the
common difference, then :-
(1) a  =  2d (2)  a  =  d
(3) d = 2a (4) None of these

87. If 'n' AM are inserted between 2 and 38 and if the
sum of resulting series is 200, then 'n' =
(1) 8 (2) 10 (3) 12 (4) 9

88. The sums of n terms of two arithmatic series are
in the ratio 2n + 3 : 6n + 5, then the ratio of their
13th terms is
(1) 53 : 155 (2) 27 : 77
(3) 29 : 83 (4) 31 : 89

89. If a, b, c are in A.P and
(a  +  2b  –  c)(2b  +  c  –  a)(c  +  a  –  b)  =  k  abc,  then
k =

(1) 4 (2) 2

(3) 1 (4) None of these
90. If the third term of an A.P. is 7 and its 7th term is

2 more than three times of its 3rd term, then sum
of its first 20 terms is -
(1) 228 (2) 74

(3) 740 (4) 1090

84. }? /; 

/; % 
7

2   
20
7  

 :-

(1) x2 + 7x + 20 = 0 (2) x2 + 7x – 10 = 0

(3) x2 + 7x + 10 = 0 (4) 

85.  log52, log5(2
x – 3)  log5

x 117 2
2  

<+  x  :-
(1)  0 (2) –1 (3)  3 (4)  4

86.  , <+  m  ;  n  ;
 m2 : n2  ,  a  d ] 

:-
(1) a  =  2d (2)  a  =  d
(3) d = 2a (4) 

87.  2  38 /; 'n' /; 
 ;  200  n =

(1) 8 (2) 10 (3) 12 (4) 9
88.  n  ;  2n + 3 : 6n + 5 ]

 13 

(1) 53 : 155 (2) 27 : 77

(3) 29 : 83 (4) 31 : 89

89.  a, b, c ] 
(a + 2b – c)(2b + c – a)(c + a – b) = k abc,  k =

(1) 4 (2) 2

(3) 1 (4) 

90.  , <+ ;  7  7 

;  (third times)  2 
20  ; -
(1) 228 (2) 74
(3) 740 (4) 1090

Note : In case of any Correction in the test paper, please mail to dlpcorrections@allen.ac.in within 2 days along with Paper code and Your Form
No.

% ; =  Correction  Paper code ,  Form No.  2  dlpcorrections@allen.ac.in   mail
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HINT – SHEET

1. Idisc = 
1
2

ma2; Iring = ma2     

2a

2a

O

PA B

Momentum of inertia of
a thin rectangular lamina
of length l, breadth b
and  mass  m

about an axis passing through its centre of gravity
and perpendicular to its plane is

I = 
2 2b

m
12

Isquare plane = 
2 2(2a) (2a)

m
12  = 

2
3

ma2

ANSWER KEY

Test Pattern

DISTANCE LEARNING PROGRAMME
(Academic Session : 2019 - 2020)

JEE(Main) : NURTURE  TEST SERIES / JOINT PACKAGE COURSE

JEE(Main)
MINOR TEST # 07

29-09-2019

Test Type : Unit Test # 06

Moment of inertia of the rod AB about the point
P and perpendicular to the length of the rod AB is

AB = 
2m(2a)

12
 = 

2ma
3

and about the point O and perpendicular to the
plane of the paper is

l'AB = 
2ma

3
 + m(a)2 = 

4
3

ma2

For the system consisting four rods as shown in
figure

I0 = 4 'BB = 4 × 
24ma

3
 = 

216ma
3

Thus moment of inertia is maximum for the last
case.

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 3 3 4 4 3 4 3 2 2 2 4 1 3 4 1 4 3

Que. 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Ans. 4 4 1 4 1 3 2 1 4 3 4 4 4 3 4 1 3 4 1 3

Que. 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Ans. 2 1 3 1 2 3 3 1 2 1 4 4 1 2 1 1 2 3 2 3

Que. 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

Ans. 1 2 3 2 3 4 2 2 2 3 4 2 1 3 4 2 1 1 2 3

Que. 81 82 83 84 85 86 87 88 89 90

Ans. 1 4 1 3 3 3 1 1 1 3
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2. I = Mk2

   k  = 
M

,  here I  = 
N

2
i i

i I

m r  and M = mN

= 
2 2 2

1 2 Nmr mr ...... mr
mN

,

k = 
2 2 2

1 2 Nr r .... r
N

3. I = 
2
5

MR2; k = 
I

M
 = 

22 MR
5 M

 = R
2
5

= 
1
2

2
5

 = 
1

10
m

4. v = 2 2
1 rv v  = 2 2v v  

vt

vr v
= v 2

= 2 2 m/s

5. Since the particle is moving with constant
velocity, let it be v at a distance y from the origin.
Then its angular momentum will be equal to
mvy. Since it is moving parallel to
x-axis, therefore y remains constant and in turn
the angular momentum (mvr) of the particle
remains constant.

6. The solid sphere reaches the bottom with angular
velocity  and linear velocity v. Therefore the
sphere possesses both rotational as well as
translational kinetic energies (K)

Ktotal = Krot +  Ktran = 
1
2

I 2 + 
1
2

mv2

For solid sphere, the moment of inertia about its

axis of rotation is I = 
2
5

mR2

where  m  is  the  mass  and  R  the  radius  of  the
sphere.

Ktotal = 
1
2

 × 
2
5

mR2 2 + 
1
2

mv2

= 
1
5

mv2 + 
1
2

mv2     (  v  = R )

= 
7

10
mv2

9. F – f  = ma  and  f  = µmg

f × R = I

F

f

f × R = 22 a
mR

5 R
 f = 

2
ma

5

13. arel = 
22v

R

14. For equilibrium                

N1

N2

mg

µN1 O

mg = N1

µN1 = N2

Taking moments about 0

N2  sin = mg cos
2

15.
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Mg - T = Ma

TR = I  = 
2MR 9

2 R

16. I = Mr2 = ( r2t)r2

 t  =  same,  I  r4

17. = constant

F1r1 = F2r2

18. Applying conservation of angular momentum

Li = LF

0  =  I – mvr

200 × = 50 × 2 × 1 = 
1

rad /sec
2

platform = 
1
2

,      man = 
v 1
r 2

rel = platform + man = 1

rel = 2 t = rel .

rl.

( )

26.

mgsin

mg

Taking torque about pivot  =  I

mgsin
2

 = 
2m

3

 = 
3g
2

 sin

27. net = 9 × 0.3 + 10 × 0.3 – 12 ×  0.05

=  2.7  +  3  –  12  ×  5  ×  10–2

= 5.7 – 0.6

= 5100 

  =  10–3 rad/s2.

28. Let angular velocity and linear velocity of centre
of mass of disc

be  and vcm then  vcm + R = 2v   and

R–vcm= v  2 R = 3v   = 
3v
2R

2v

v

A

vcm
B

29. Net force on sphere along inclined plane in car
frame is zero.

ma

ma cos

mg sin

macos  = mgsin

a = gtan

30. sin smg f ma

sf R I

22
5

I mR  and a R
2 sin

7s

mg
f

Bottom most point has centripetal acceleration,
and friction always acts up the incline plane.

57. Case I—Suppose inner balloon burst first

2
2

600 800
T 400K

300 T
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Case II—Suppose outer balloon burst first

2
2

1500 1800
;T 360K

300 T

58. Second member is C3H4; 
1 2

1 2

2RT 2RT
M M

1
1 2

2

M 40
T T 800 K

M 64

= 500 K or 227°C

59.
2 2 4

4 4 2

O O CH

CH CH O

r n M

r n M

3 16 16 3
2 32 32 4 2

62. Let the series has 2n terms and the series is a,
a+ d, a + 2d, ..... a + (2n–1)d

According to the given conditions.

We have

[a + (a  + 2d)  + (a  + 4d)  +...(a  + (2n–2)d)]  = 24

n
2

[2a + (n – 1)2d] = 24

n[a + (n – 1)d] = 24 ...(1)

Also [(a  + d)  + (a  + 3d)  +....(a  + (2n–1)d]  = 30

n
2

[2(a+d) + (n – 1)2d] = 30

n[(a + d) + (n – 1)d] = 30 ...(2)

Also last term exceeds the first by 21/2

a  +  (2n  –  1)d  –  a  =  21/2

(2n – 1)d = 21/2 ...(3)

Now subtracting (1) from (2)

nd = 6 ...(4)

Dividing (3) by (4)

2n 1 21
n 12

n  =  4

63. Let S = 2 3

1 1 1 ..., then
3 3 3

 S = 
1/ 3 1

1 1/3 2

Let y = 
2.5 2 3

1 1 1log ....
3 3 3(0.16)

Then y = 2.5log (1/ 2)(0.16)

log y = log2.5(1/2)log(0.16)

log y = 
log 2 2log0.4

log 2.5

log y = 
log 2 2log0.4

log(1/ 04)

log y = 
log 2 2log 0.4
log 0.4

log y = 2 log 2 = log 4  y  =  4

64. Let a be the first term and r be the common ratio,

Then am+n =  p  and  bm–n =  q

arm+n–1 = p and arm–n–1 =  q

(arm+n–1) (arm–n–1)  = pq

a2 r2m–2 = pq arm–1 = pq

am =  mth  term =  pq
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65. Let the G.P. be a, ar, ....

 
a 20

1 r
....(i)

and 
2

2

a 100
1 r

....(ii)

From (i),  a2 =  400(1  –  r)2

From (ii),  a2 = 100(1 – r2)

400(1 – r)2 = 100(1 – r2)

4(1 – r)  = 1 + r       5r  =  3      r  = 
3
5

66. Since  1,  a  and  p  are  in  A.P.

a = 
p 1

2
    p  = 2a – 1

Since 1, g, p are in A.P.,

g2 = p = 2a – 1      1  –  2a  +  g2 =  0

67. tm =  Sm –  Sm–1

164 = 3m2 + 5m – 3(m–1)2 – 5(m–1) = 6m +
2

6m =  162    or    m  =  27

68. t3 = ar2 =  4

   t1 t2 t3 t4 t5 = a ar ar2 ar3 ar4

= a5r10 =  (ar2)5 =  45

69. tp = a  + (p – 1)d = q ....(i)

tp+q = a  + (p + q – 1)d = 0 ....(ii)

(ii) – (i) gives qd = –q   d = –1

Now    a  + (q – 1)d + pd = 0
[by (ii)]

tq –  p = 0      tq =  p

70. Given A = 1 + ra +  r2a + .... upto 

A = a
a

1 1 1 r
1 r A

a1 1 r
A

      ra = 1 – 
1
A

 = 
A 1

A

(ra)1/a = 
1/ aA 1

A

71. Let the numbers be a, ar, ar2

Given that a, 2 ar, ar2 are  in  A.P.

2(2 ar) = a + ar2

r2 –  4 r  + 1 = 0

r = 
4 16 4 2 3

2

72. Let the G.P.  be a  + ar  + ar2 + ....,|r|  < 1

Given T1 = 3(T2 +  T3 +  T4 +...to )

a  = 3(ar  + ar2 + ...)

a = 
3ar
1 r

      r  = 
1
4

73. If  the G.P.  in  reference be A,  AR, AR2,...., then

 = ARp–1,  m = ARq–1 and  n  =  ARr–1

lq–r mr–p np–q

= (ARp–1)q–r (ARq–1)r–p (ARr–1)p–q

= Aq–r+r–p+p–q ×  R(p–1)(q–r)+(q–1)(r–p)+(r–1)(p–q)

= A0R0 =  1

74. Here,  p,  A1,  A2,  q  are  in  A.P.

A1 –  p  =  A2 –  A1 =  q  –  A2

A1 –  p  =  A2 –  A1  and  A2 –  A1 =  q  –  A2

2A1 –  A2 =  p   and   2  A2 –  A1 =  q
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(2  A1 –  A2)  (2  A2 –  A1)  =  pq

75. When d = –2, sum = –5

–  5  =  
5
2

{2a + 4 (–2)}

–10 = 10 a – 40

10a = 30

a  =  3

Hence the actual sum (when d = 2)

= 
5
2

 {2 × 3 + (5 – 1)  × 2} = 
5
2

(6+8) = 35

76. 3–x × 3–z = 3– (x+z) = 3–2y = (3–y)2

3–x,  3–y,  3–z are  in  G.P.

77. 313 + 323 + .... + 503 = 
50 30

3 3

r 1 r 1
r – r

= 
50 51

2  – 
30 31

2

= 1625625 – 216225 = 1409400

78.

1/92 3 4
a b c2· 3· 4· a b c2 3 4

9 2 3 4

a2b3c4  29·22·33·44

max. (a2b3c4)  =  21933.

80. Sa = 
1

1– a
, Sb = 

1
1– b

, Sc = 
1

1– c

a,b,c are in A.P.  1 – a, 1 – b, 1 – c are in A.P.

          1/1 – a, 1/1 – b, 1/1 – c are in H.P.

81. 8 + 88 + 888 + .... to n terms

= 
8
9

{9 + 99 + 999 + ..... to n terms}

= 
8
9

{(10 – 1) + (102 – 1) + (103 – 1)+ .... to n

terms}

= 
n8 10(10 –1) – n

9 10 –1

= 
81
80

(10n – 1) – 
8n
9

.

82. AM  GM

a b c
3

  (abc)1/3

a b c
3

  31/3

a + b + c  34/3

83. (4 × 42 × 43 × 44 ...... 410)1/10

= 

1/10n(n 1)
24         n = 10

= 

1/1010 11
24    

11
24   211

84.
a b

2
 = 

7
2

  a + b = – 7

2ab
a b

 = 
20
7

  2ab = 
20 7

7

          ab = 10

x2 + 7x + 10 = 0
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85. 2b = a  + c

2log5(2
x – 3) = log52 + log5

x–117
2

2

(2x – 3)2 = 2
x–117

2
2

  22x – 7.2x – 8 = 0

x  =  3

86.
2

m
2

n

m [2a (m 1)d]S m2
nS n[2a (n 1)d]
2

 2an  +  n  (m –  1)  d  =  2am +  m (n  –  1)  d

 2a  =  d

87. 2 A1 A2 A3 ..... An 38

sum of series = 
n 2

(2 38)
2

200 = (n + 2)20

n = 8

88. We have 1

2

n

n

S 2n 3
S 6n 5

1 1

2 2

n
[2a (n 1)d ] 2n 32

n 6n 5[2a (n 1)d ]
2

1 1

2 2

n 1
2 a d

2n 32
6n 5n 1

2 a d
2

1 1

2 2

n 1
a d

2n 32
n 1 6n 5a d

2

Put n = 25 then 1 1

2 2

a 12d 2(25) 3
a 12d 6(25) 3

1

2

13

13

T 53
T 155

89.  a, b, c are in A.P.
2b = a + c
(a + 2b – c) (2b + c – a) (c + a – b)
(2a)(2c)(b) = 4abc
k = 4

90. a + 2d = 7 ...(1)
T7 = 2 + 3T3

a  +  6d  =  2  +  3(7)  =  23 ...(2)
from (1) and (2)

d  =  4  and  a  =  –1

20

[2( 1) 19(4)]20
S

2
 = 740
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