
1. ax2 + bx + 6 £ 0  x RÎ  if a < 0

ax2 + bx + 6 ³ 0  x RÎ  if a > 0
But f(0) = 6 > 0
Þ f(x) = ax2 + bx + 6 ³, 0  x Î R
Þ f(3) = 9a + 3b + 6 ³ 0

3a + b ³  –2
2. (x2 + y2) (x + y) (x – y) = 3789108 is a even

number so x, y either both are odd or both are even
so LHS is always divisible by 8 but RHS is not
divisible by 8 so No solution

3. 4x2 – 2ax – 2cx + 2x + ac – b = 0
2x (2x – a) – c (2x – a) + 2x – b = 0
f(x) = (2x – a) (2x – c) + (2x – b) = 0
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 = c – b

a cf f (a – b)(c – b) 0
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Q (a > b > c)

So exactly one root lie in 
c a,
2 2
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4. A B

= – (A B)È Ç

Þ (A B)Ç  = A BÈ

5. n(A × B) = 21
S = 21C10 + 21C11 + ........... + 21C21
S = 21C0 + 21C1 +..............+ 21C11
2S = 221

S = 220

7. Eq. of  focal  chord is  y  = m(x – 4).......(1)
(1) is tangent to (x – 6)2 + y2 =  2

\ 
2

2m

1 m+
 = 2

Þ 4m2 = 2 + 2m2

Þ 2m2 = 2
Þ m = ±1.

8. Circle is a director circle of hyperbola.

SOLUTION

Q. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
A. 1 4 4 1 1 3 1 2 2 1 1 1 2 3 1 1 4 3 4 4
Q. 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
A. 3 4 1 2 2 3 2 2 1 2 2 3 3 1 3 3 1 4 2 2
Q. 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
A. 3 1 3 4 2 3 3 4 4 1 3 3 3 3 1 1 2 4 3 4
Q. 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
A. 2 2 4 3 2 2 3 1 1 3 3 1 2 2 4 4 1 4 2 3
Q. 81 82 83 84 85 86 87 88 89 90
A. 1 4 3 4 1 3 4 2 2 3

ANSWERKEY



9.
B

FF' O X

Y

B º (0, b), F º (ae, 0), F' º (–ae, 0)

Ð FBF' = 
2
p

Þ OB = OF
Þ b  = ae

Þ 
2

2
b
a

 = e2

Þ 1  – e2 = e2

Þ e2 = 
1
2

Þ e  = 
1
2 .

12.

P(1, 1)
Q(2, 2)

Eq.  of  tangent  to  parabola  y  =  x2 at  P(1,  1)  is
2x – y – 1 = 0
Eq. of circle is
(x – 1)2 + (y – 1)2 + l(2x – y –1) = 0 ....(i)
Circle passes through Q(2, 2)
\ (2 – 1)2 + (2 – 1)2 + l(4 – 2 – 1) = 0
Þ l = –2
Put l = –2 in (i)
x2 + y2 – 6x + 4 = 0

13.  A = 2 × 4cosec2q = 8cosec2q
Þ Amin =  8

14. tanq/2 = b/a

Þ cosq/2 = 
2 2

a

a b+

Þ cosq/2 = 
2

2

1

b1
a

+

 = 
2

1

e
 = 

1
e

15. Required plane is
ˆ ˆ ˆ ˆ ˆ ˆ[r (2i j 3k)].(2i j 3k) 0- + - + - =

16.
ˆ ˆ ˆ7i 4 j 4k 2i j 2kˆâ b

9 3
æ ö- - - +æ ö+ = +ç ÷ ç ÷è ø è ø

(7i 4j 4k) ( 6i 3j 6k)
9

- - + - - -
=  

i 7 j 2k
9

- +
=

\ Vector mag. 
3 6(i 7j 2k)3 6

54
- +

=

17.
1ˆ ˆˆ ˆ ˆ ˆa.b 0 : b.c a.c
2

= = =

therefore 2 1ˆˆ ˆ[a b c]
2

=

18.
1[a bc] 3
6

=
rr r

 (Given)

[a bc] 18=
r r

Vol. of parallelopiped= [ a b+
rr    b c+

r r    c a+
r ]

2[a b c ]=
rr r  =  2  ×  18  =  36

19. ˆ ˆ ˆp r.(i j k)= + - =
r

1 2 2 3

Þ x + 2y – 2z = 3 ........(i)
P2 : 2x + 2y – 4z = 5

Þ x + 2y – 2z = 
5
2

.......(ii)

Distance between (i) & (ii) is equal to

2 2 2

5
3

12
61 2 2

-
=

+ +

20. Statement 1 :  R1 ® a R1 b Û a + b is an even
integer then R1 is equivalence relation.
R2 ® a R2 b Û a – b is an even integer then  R2

is equivalence relation.
R3 ® aR3 b Û a < b then R3 is not equivalence
relation.

23. tan2b = tan {(a + b)  –  (a – b)}

= 
a + b - a b

= -
+ a + b a b

tan( ) tan( – ) 1
1 tan( ) tan( – ) 7

Þ 0 < 2b < 90° (Q tan 2b > 0)

\ cos2b = 7
5 2



24. 4 sin2 q cos2 q = 2(1 – sin2q)
Þ (2 sin2q–1) cos2q = 0
Þ sin2q =1/2 or cos2 q = 0
Þ q = p/4 or q = p/2

25. Let AB is a tower of height (1 + 3 ) m ; BC and

BD are its shadows. When the sun's elevation are
30° and a (say)  respectively and CD = 2m.

30°
DC B

A

a

(1
+ 

 3
 )m

\ In triangle ABC,

2 + BD = (1 + 3 ) cot 30°

or 2 + BD = (1 + 3 ) 3

or BD = ( 3  + 3) –2 = 3  + 1
Now, in triangle ABD

tan a = 
AB
BD

=
1 3

3 1
+

+
= 1= tan 45°

 \ a = 45°

26. Petrol  bought  in  first  year  = 
4000
7.50

 litres

Petrol bought in second year 
4000

8
litres

Petrol bought in third year = 
4000
8.50

litres

Total money = Rs. 12000.
\ Average cost per litre

12000
4000 4000 4000
7.50 8 8.50

+ + = Rs. 7.98

27. N = S fi = k[nC0 +nC1 + ... nCn]
= k (1 + 1)n = k2n

S fi xi = k [1.nC1 + 2.nC2 +... n nCn]

= kn
(n – 1)(n – 2)1 (n –1) ... 1

2!
é ù+ + + +ê úë û

= kn(1 +1)n–1 = kn2–1

Thus n–1
n

1 nx (n2 )
2 2

= =

28. p ® (q® p) º ~ p Ú (q ® p)
           º (~ p) Ú (~ q Ú  p)

º (~ q) Ú (p Ú ~ p)
º (~ q) Ú T = T

\ p ® (q ® p) is a tautology.
Also      p  ® (p Ú q) º ~  p Ú (p Ú q)

       º (~ p Ú p) Ú q º T Ú q = T
\ p ® (p Ú  q) is also a tautology.

  Thus,  p  ® (q ® p) is  equivalent  to  p ® (p Ú  q)
29. p ® (q ® r) º ~ p Ú  (q ® r)

º ~ p Ú  (~ q Ú  r)
º [(~ p) Ú  (~ q)] Ú  r
º ~ (p Ù  q) Ú  r
º p Ù  q ® r

\ given statement is a tautology.
30. cosq cos2 q ... cos2n–1 q

= n–11 2sin cos cos2 ....cos2
2sin

é ùq q q që ûq

= ( )n
n n

1 1sin 2
2 sin 2 sin

q =
q q

 sin  (p + q)

( )n n
1 1–sin –

2 sin 2
q =

q

So Statement-2 is true which implies
statement-1 is also true.

31. As the rod is along x-axis, for all points on it y
and z will be zero, so. YCM = 0 and ZCM = 0

Y
x

L
Z

O

dx

x

i.e., the centre of mass will lie on the rod. Now,
consider an element of rod of length dx at a
distance x from the origin, then
dm = l dx = (A + Bx) dx

So, XCM = 

L L

0 0
L L

0 0

xdm x(A Bx)dx

dm (A Bx)dx

+
=

+

ò ò
ò ò

        = 

2 3

2

AL BL
L(3A 2BL)2 3

BL 3(2A BL)AL
2

+ +
=

++

[Note : In the above problem]



(i) If the rod is of uniform density, then
l = constant = A and B = 0
Hence, XCM = L/2
(ii) If the density of rod varies linearly with x,
i.e., l = Bx and A = 0 then XCM = 2L/3

32.
1 1 2 2

com
1 2

m v m vv
m m

+
=

+

r r
r

 = 1 2v v ˆ ˆ(i j)
2
+

= +
r r

 m/s

Similarly,

1 2
com

a a 3 ˆ ˆa (i j)
2 2
+

= = +
r r

r
m/s2

Since, comvr  is parallel to comar  the path will be a

straight line.
33. Because the planes of two rings are mutually ^

and the centres are coincident, hence an axis,
which is passing through the centre of one of
the rings and ^ to its plane, will be along the
diameter of other ring. Hence, moment of inertia
of the system.

 = ICM + Idiameter = mr2 + 
2mr

2
 = 

3
2

 mr2

34. According to theorem of perpendicular axis :
IEF = MI of system about one rod as axis + MI
of system about second rod as axis.

     = 
2 2 2ML ML ML

12 12 6
+ =

35. M = Mass of the square plate before cutting the
holes Mass of one hole,

m = 2
M

16R
æ ö
ç ÷
è ø

pR2 = 
M

16
p

\ Moment of inertia of the remaining portion,
I = Isquare – 4Ihole

   = 
M
12

 (16R2 + 16R2) – 
2

2mR4 m(2R )
2

é ù
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   = 
8
3

 MR2 – 10 mR2

   = 
8 10–
3 16
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 MR2

36. We know that ; L I= w
r r

\
dL dI I
dt dt

w= = a
r r

r

or
dL
dt

= t
r

r
(Q It = a

rr )

If t
r  = 0, then

dL
dt

r

 = 0

i.e., L
r

= constant vector
[Note : Angular momentum of a system (may
be particle or body) remains constant if resultant
torque acting on it is zero. This principle is
called law of conservation of angular
momentum which is just analogous to law of
conservation of linear momentum in
translational motion.

37. In circular motion, there are two types of
accelerations which may act on the particle :
(a) centripetal acceleration ® directed radially
(b) angular acceleration ® directed tangentially

38.

2

T

2 2

1 mvK 2
1 1K mv I
2 2

=
+ w

       = 
2

2 2 2 2

1 mv
2

1 1 2mv mr v / r
2 2 5

+ ´ ´

(Q I = 
2
5

 mr2  and  v = rw)

\ TK I 5
2K 71
5

= =
+

  or  5 : 7

40. I1w1 = I2w2

As,      I1 > I2

so,    w1 < w2

Hence,           
2

2 2 2
1 1

1 II
2 2

ww <

or      E1 < E2



41. As the body rolls the inclined plane, it loses
potential energy. However, in rolling it acquires
both linear and angular speeds and hence, gain
in kinetic energy of translation and that of rota-
tion. So by conservation of mechanical energy,

Mgh = 2 21 1Mv I
2 2

+ w

But as in rolling, v = Rw

\ Mgh = 
1
2

 Mv2 2
I1

MR
é ù+ê úë û

Let 1 + 2
I

MR
 = b

Let Mgh = 
1
2

 bMv2

Hence, v = 
2gh
b

42. Equation of motion,
Mg sin q – f = Ma ......(i)

Also,  fR = t = Ia = Mk2 
a
R

.......(ii)

But a = 2

2

gsin
k1
R

q

+
......(iii)

Putting value of a in eqn. (ii)
2

22

2

Mk gsinf
kR 1
R

æ ö q
= ç ÷

è ø +

For cylinder :

Mg

f

q
Mg s

in 
q

Mk2 = l = 21 MR
2

\ k2 = 
1
2

R2

\ f = 

1M gsin
2

11
2

æ ö qç ÷
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 = 
1
3

 Mg sin q

In case of static friction,
fs = µN = µMg cos q

1
3

Mg sin q = µ Mg cos q

\ µ = 
1
3

 tan q

43. Using conservatioin of angular momentum
MR2 w = (M + 2m) R2w¢

\ w¢ = 
M

M 2m
w
+

44. Since  Y,  F  and  L  are  same  for  wires  of  same

material, therefore l µ 2
1
d

. It means smaller the

diameter, higher will be the elongation for given
load, therefore it represents the thinest wire.

45. Given : 
V

V
D

 = 1%  = 
1

100
Bulk modulus,

B = 
P pV

V / V V
=

D D

or p = 
B V

V
D

   = 7.5 × 1010 × 
1

100
 = 7.5 × 108 Nm–2

46. Let L be the length of wire.
If the length of a wire is doubled, the longitudi-
nal strain will be

L 2L – L L
L L L

D
= =  = 1

Young's modulus, Y = 
Stress
Strain

\    Y = Stress   (Q strain = 1)

48.
2

2
V ( r L)

V r L
D D p=

p

        = 
2

2
r L L2r r

r L
p D + p ×D

p

        = 
L

L
D

 + 2 × 
r

r
D

......(i)

We know that Poisson's ratio is,

s = – ( r / r)
( L / L)

D
D

 or  
r

r
D

 = – s × 
L

L
D

Given,
L

L
D

 = 2 × 10–3

\
r

r
D

 = – 0.5 × 2 × 10–3 = – 1 × 10–3

Hence, from eqn. (i),

V
V

D
 = 2 × 10–3 – 2 × 10–3 = 0

\ % increase in volume = 0%



49. Both assertion and reason are true and reason is
the correct explanation of assertion.
According to principle of conservation of an-
gular momentum, I w = constant

MK2 
2
T
pæ ö
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 = constant   or  
2K

T
 = constant

(where K is radius of gyration and w = 2p/T.)
When  K  becomes  1/2,  K2 becomes (1/4)th.
Therefore, T becomes (1/4)th of initial value,

i.e., 
24
4

 = 6 hours.

50. Both assertion and reason are true but reason is
not the correct explanation of assertion.
Rolling occurs only on account of friction which
is a tangential force capable of providing torque
when the inclined plane is perfectly smooth, it
will simply slip under the effect of its own
weight.
Once the perfect rolling begins, force of fric-
tion becomes zero. Hence, work done aginst
friction is zero.

55. Here
T = mg sin q = mg sin 30°

T = 
mg
2

......(i)

We know that q

M
m

mg sin
 q

T

mg

T

Mgvelocity of
transverse wave

v = 
T
µ  Þ T = v2m ......(ii)

From eq. (1) & (ii)

m = 
2 2 –32v µ 2 (100) 9.8 10

g 9.8
´ ´ ´

=  = 20 kg

63. NCERT Class-XI, Part-1, Page no. 221
68. In this reaction gaseous moleculer count

MgCO3 ® MgO(s) + CO2(g)
Kp = PCO2

.

69. NCERT XI, part 1 Page # 193.
2AB � A2 +  B2

Kc = 2 2
2

[A ][B ]
[AB]

For reaction AB � 
1
2

A2 + 
1
2

B2

1/2 1/ 2
2 2

c c c
[A ] [B ]K ;K K 49 7

[AB]
¢ ¢ = = =

70. NCERT XI Part 1, Page # 204
DH  is  positive  so  reaction  move  forward  by
increase in temperature & value of
Dn = 3 – 2 = +1 is  positive so it  forward with
decrease in pressure.

83. Tritium is radioactive and emits low energy bΘ

particles (t1/2 = 13.33 yrs)
dsoy VªhfV;e gh jsfM;ks,fDVo gksrk gS] tks fd bΘ  d.kksa

dk mRltZu djrk gSA (t1/2 = 13.33 yrs)
85. Highest hydration enthalpy which accounts for its

high negative EΘ  value and its high reducing
power.
mPp ty;kstu ,UFkSYih ds dkj.k EΘ  (bysDVªkWM foHko)

dk eku c<+  tkrk gSA blfy,  vip;u lkeF;Z Hkh c<+

tk,xkA

86. 2Be(NO3)2 
D¾¾®  2BeO + 4NO2 +  O2

87. 2 2 3
4 4 4CrO , MnO , MnO- - -

88. This is due to the increasing stability of the lower
species to which they are reduced.
ftl vk;u dk vip;u vklkuh ls gksrk gS og vPNk

vkWDlhdkjd gksrk gSA
89. FΘ  < O2– < N3– are isoelectronic species.

FΘ  < O2– < N3– lebysDVªkWfud Lih'kht gSA
90. Atomic weight = 39

Element  is  K19

ijek.kq Hkkj = 39
rRo = K19

19K39 Þ A = 39
      Z = 19
      N = 39 – 19
         = 20

18Ar38 Þ A = 38
       Z = 18
       N = 38 – 18 = 20


