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There are 100 multiple-choice questions, each having four choices of 
which only one choice is correct.	
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SECTION – A (𝟏	𝐦𝐚𝐫𝐤𝐬) (1*60 = 60) 
 
1) a 
2) c 
3) a 
4) c 
5) b 
6) c 
7) c 
8) b 
9) a 
10) c 
11) b 
12) c 
13) d n(A ∪ B) is minimum when 𝑛(𝐴 ∩ 𝐵) is maximum i.e., 𝐴 ⊂ 𝐵 i.e., (𝐴 ∩ 𝐵) = 4 
 Now, n(A ∪ B) = 𝑛(𝐴) + 𝑛(𝐵) − 	𝑛(𝐴 ∩ 𝐵) = 4 + 7 − 4 = 7 
14) c A!A = 8−i 0

0 i ; 8
−i 0
0 i ; = 8−1 0

0 1; = −I 
15) c (i)"#$ = 𝑖%. 𝑖$ = 𝑖%(𝑖&)& = 𝑖%(−1)& = 𝑖% 
16) d Let 𝑦 = A6 + √6 + √6 +⋯+∞ 
 𝑦& = 6 + A6 + √6 +⋯+∞ 
 𝑦& = 6 + 𝑦 
 On solving, 𝑦 = 3,−2 
17) c There are 5 ways of entering into a campus. Since, a man has to come out through a different 

gate, so number of ways he can come out is 4. 
 Total number of ways = 5 × 4 = 20 
18) c The (𝑟 + 1)'( term of the series (1 + 𝑥&))* is: 
 𝑡+#) = 𝐶(10, 𝑟)(𝑥&)+ = 𝐶(10, 𝑟)𝑥&+ 
 To get the coefficient of 𝑥,, put 2𝑟 = 4 ⇒ 𝑟 = 2 
 Thus, required coefficient of 𝑥, is 𝐶(10, 2) = )*!

&!,!
= 45 

19) d 2cos&θ + 3 sin θ = 0 
 2 − 2sin&θ + 3 sin θ = 0 
 2sin&θ − 3 sin θ − 2 = 0 
 (2 sin θ + 1)(sin θ − 2) = 0 
 i.e., sin θ = − )

&
= sin T𝜋 + .

/
V 

 θ = 01
/

 

20) a Put sin2) T&
3
V = θ ⇒ sin θ = &

3
 

 sin W3 sin2) T&
3
VX = sin 3θ = 3 sin θ − 4𝑠𝑖𝑛4θ = 3T&

3
V − 4T&

3
V
4
= )),

)&3
 

21) a 𝑟 = 4𝑅 sin 5
&
sin 6

&
sin 7

&
= 4𝑅 sin /*˚

&
sin /*˚

&
sin /*˚

&
= 4𝑅 )

&
. )
&
. )
&
 

 𝑅 = 2𝑟 
22) b The equation of the line is: 9

(
+ :

;
= 1 

 It passes through (3, 3) i.e., 4
(
+ 4

;
= 1 ⇒ )

(
+ )

;
= )

4
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23) d Comparing with homogenous equation 𝑎𝑥& + 2ℎ𝑥𝑦 + 𝑏𝑦& = 0, 
 𝑎 = 1, ℎ = 0

&
, 𝑏 = −1\ 

 Here, 𝑎 + 𝑏 = 1 − 1 = 0. 
 Hence, lines are perpendicular. 
24) c Length of latus rectum = 1/2 (Length of major axis) 
 &<!

=!
= )

&
(2𝑎) 

 2𝑏& = 𝑎& 
 2𝑎&(1 − 𝑒&) = 𝑎& 
 1 − 𝑒& = )

&
 

 𝑒& = )
&
 

 𝑒 = )
√&

 
25) d Equation of the hyperbola is: 
 9!

?
− :!

)/
= 1 

 Length of latus rectum = &<!

=
= &.)/

4
= 4&

4
 

26) b Ratio = 59"#6:"#7A"#B
59!#6:!#7A!#B

= &.&#).24#).)20
&.4#).2$#).2320

= − )
&
 

27) c 𝑦 = 𝑎 sin(5𝑥 + 𝑐) 
 C:

C9
= 5acos(5𝑥 + 𝑐) 

 C!:
C9!

= −25𝑎 sin(5𝑥 + 𝑐) = −25𝑦 
28) d Two vector are orthogonal if 𝑎⃗. 𝑏d⃗ = 0 
 ∴ f𝚤 − 2𝚥 + 3𝑘d⃗ j. f2𝚤 + 7𝚥 + 𝑚𝑘d⃗ j = 0 
 2 − 14 + 3𝑚 = 0 
 𝑚 = 4  
29) b Quartile deviatoon = D#2D"

&
= 442&4

&
= )*

&
= 5 

30) c lim
9→=

√9# 2 √=#

√92√=
= lim

9→=

9"/#2="/#

9"/!2="/!
=

F"#G

F"!G
. 𝑎

"
#2

"
! = &

4
𝑎2)// = &

4="/%
 

31) c 𝑥& + 𝑦& − 4 = 0 
 C:

C9
= − &9#*2*

*#&:2*
= − 9

:
 

32) a 𝐼 = ∫ IJ"& K
LMI% K

dx = ∫ 𝑡𝑎𝑛$x. 𝑠𝑒𝑐&x	dx 
 Put 𝑦 = tan 𝑥 
 𝑑𝑦 = 𝑠𝑒𝑐&𝑥	𝑑𝑥 = ∫𝑦$𝑑𝑦 = :'

3
+ 𝑐 = '=%'9

3
+ 𝑐 

33) c  
34) c 
35) b Hoffmann bromamide degradation reaction. 
36) d One molecule of CO contains one oxygen atom. 
 6.02 × 10&$ molecules of CO contain 6.02 × 10&$ oxygen atoms. 
 6.02 × 10&4 atoms of oxygen = 1 g-atom of oxygen 
 6.02 × 10&$ atoms of oxygen = 10 g-atom of oxygen. 
37) d  
38) d Fluorine has the smallest atomic size and greatest electronegativity in the periodic table. 

Therefore, it always shows a negative oxidation state. 
39) d  
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40) a 
41) b The standard reduction potential of zinc is negative (-0.76 V). Zn has a high tendency to lose 

electrons and hence, it forms an anode in an electrochemical cell. 
 Zn → Zn&# + 2e2 
42) a Size ∝ )

NOOPLQJRP	TULVPWX	YZWX[P
 

43) c  
44) a 
45) c Glass being a mixture of sodium and calcium silicates react with hydro fluoric acid forming 

sodium and calcium fluorosilicates respectivley. 
46) c Cyanide process 
 Ag&S + KCN ⇌ 2K[Ag(CN)&] + K&S 
47) d tan 30˚ = 5(

5)
 

 𝐴: = 3 × )
√4
= √3 

48) a Cooking pot must have low specific heat capacity and high thermal conductivity so that 
minimum heat is lost. 

49) a independent to change in pressure 
50) a Velocity decreases due to decreases in wavelength. 
51) b 𝐸 = \

C
= D

7.C
 

 On introducing dielectric slab, capacitance increases. So, electric field intensity decreases. 
52) b Stream of proton act as parallel conductor carrying current in same direction, so they attract 

each other. 
53) a To emit x-ray, energy difference between two energy level must lie in x-ray region. 
54) c Two angle of projections to have same range are 𝜃 and (90˚ − 𝜃). 
 ℎ) + ℎ& =

]!^_%!`
&a

+ ]!^_%!(?*˚2`)
&a

= ]!

&a
 

55) c d!
d
= Te!

e
V
4/&

= T$e
e
V
4/&

= 8 
 𝑇! = 8𝑇  
56) d µ = fPWV	gPhQZ

ihhWXP"Q	gPhQZ
= )3

/#$
= 1.5 

57) b 𝑦) = 4 sin 100𝜋𝑡 and 𝑦& = 3 cos 100𝜋𝑡 = 3 sin(90˚ + 100𝜋𝑡) 
 𝑎e = √3& + 4& = 5 units 
58) c j*

j
= (𝑛)&/4 

 𝑣! = (64)&/4𝑣 = 16𝑣 
59) d 𝑅kl =

$×&
$#&

= $
4
	Ω 

60) a For He, 2𝑒𝑉 = )
&
4𝑚𝑣nk& 

 𝑣nk = �$k\
$o

= �k\
o

 --- (i) 

 For H, 𝑒𝑉 = )
&
𝑚𝑣n& 

 𝑣n = �&k\
o

 --- (ii) 

 j+,
j+

= )
√&
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SECTION – B ( 2 marks)  (2*40=80) 

 
61) c 𝑓(𝑥) is real 
 i.e., 𝑥& − 5𝑥 + 6 > 0 ⟺ (𝑥 − 2)(𝑥 − 3) > 0 
 𝑥 < 2 or 3 < 𝑥 
 −∞ < 𝑥 < 2 or 3 < 𝑥 < ∞ 
 i.e., 𝑥 ∈ (−∞, 2) ∪ (3,∞) 
62) b 𝐶) → 𝐶& − 𝑝(𝐶& + 𝐶4) 

 �
0 𝑥 𝑦
0 𝑦 𝑧

−(𝑝&𝑥 + 2𝑝𝑦 + 𝑧) 𝑥𝑝 + 𝑦 𝑦𝑝 + 𝑧
� = 0 

 −(𝑝&𝑥 + 2𝑝𝑦 + 𝑧)(𝑥𝑧 − 𝑦&) = 0 
 Either, −(𝑝&𝑥 + 2𝑝𝑦 + 𝑧) = 0 
 Or, (𝑥𝑧 − 𝑦&) = 0 
 𝑦& = 𝑥𝑧 
 i.e., x, y, z are in G.P. 
63) c (1 + 2 + 3 +⋯+ 𝑛) = )

3
(1& + 2& + 3& +⋯+ 𝑛&) 

 %(%#))
&

= )
3
%(%#))(&%#))

/
 

 2𝑛 + 1 = 15 
 𝑛 = 7 
64) a We have, 𝑙𝑜𝑔k(1 + 𝑥) = 𝑥 − 9!

&
+ 9#

4
− 9&

$
+ 9'

3
− 9%

/
+⋯∞ 

 Putting 𝑥 = 1 
 𝑙𝑜𝑔k2 = T1 − )

&
V T)

4
− )

$
V T)

3
− )

/
V + ⋯+∞ 

 = T&2)
).&
V + T$24

4.$
V + T/23

3./
V + ⋯+∞ 

 = )
).&
+ )

4.$
+ )

3./
+⋯+∞ 

65) b cot 5
&
cot 6

&
= � ^(^2=)

(^2<)(^2p)
. � ^(^2<)

(^2p)(^2=)
= ^

^2p
= &^

&^2&p
= $p

&p
= 2 

 (∵ 𝑎 + 𝑏 + 𝑐 = 3𝑐 ⇒ 𝑎 + 𝑏 + 𝑐 = 4𝑐 ⇒ 2𝑠 = 4𝑐) 
66) c Product of two natural numbers is divisible by 7 if and only if at least one of the number is 

divisible by 7. 
 Required probability = 1 – P(none of the numbers is divisible by 7) 
 = 1 − 7()$,&)

7()**,&)
= $,3?

$?3*
 

67) c On analyzing each options, option (d) cannot be possible as it is a circle. 
 For a second degree equation, we have 
 ∆= 𝑎𝑏𝑐 + 2𝑓𝑔ℎ − 𝑎𝑓& − 𝑏𝑔& − 𝑐ℎ& = 0 
 From option (a), ∆≠ 0 
 From option (b), ∆≠ 0 
 For option (c), ∆= 0 
 So, option (c) represents a pair of straight lines. 
68) a Circles (S1) : 𝑥& + 𝑦& − 9 = 0 
 Centre (C1) : (0, 0) and r1 = 3 
 Circle (S2) : 𝑥& + 𝑦& + 2𝑎𝑥 + 2𝑦 + 1 = 0 
 Centre (C2) : (-a, -1) and r2 = √a& + 1 − 1 = a 
 When the circle touches externally, 𝐶)𝐶& = 𝑟) + 𝑟& 
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 i.e., √𝑎& + 1 = 3 + 𝑎 
 𝑎& + 1 = 9 + 6𝑎 + 𝑎& 
 𝑎 = − $

4
 

69) d Equation of normal to the parabola 𝑦& = 4𝑎𝑥 at point (𝑎𝑡&, 2𝑎𝑡) is: 
 𝑦 = −𝑡𝑥 + 2𝑎𝑡 + 𝑎𝑡4 --- (i) 
 Point (𝑎𝑡)&, 2𝑎𝑡)) lies on (i) i.e., 
 2𝑎𝑡) = −𝑡(𝑎𝑡)&) + 2𝑎𝑡 + 𝑎𝑡4 
 2𝑎𝑡(𝑡) − 𝑡) = −𝑎𝑡(𝑡)& − 𝑡&) 
 2 = −𝑡(𝑡) + 𝑡) (𝑡) ≠ 𝑡) 
 − &

'
= 𝑡) + 𝑡 

 𝑡) = − &
'
− 𝑡 

70) b Plane through intersection of 𝑥 + 2𝑦 + 3𝑧 − 4 = 0 and 2𝑥 + 𝑦 − 𝑧 + 5 = 0 is: 
 (𝑥 + 2𝑦 + 3𝑧 − 4) + 𝜆(2𝑥 + 𝑦 − 𝑧 + 5) = 0 
 i.e., (1 + 2𝜆)𝑥 + (2 + 𝜆)𝑦 + (3 − 𝜆)𝑧 + (5𝜆 − 4) = 0 --- (i) 
 Since this plane is normal to 5𝑥 + 3𝑦 + 6𝑧 + 8 = 0 
 (1 + 2𝜆). 5 + (2 + 𝜆). 3 + (3 − 𝜆). 6 = 0 
 𝜆 = − &?

0
 

 Substituting the value of 𝜆 in (i), 51𝑥 + 15𝑦 − 8𝑧 + 173 = 0. 
71) d First vector : √3fad⃗ × bd⃗ j 
 Second vector : bd⃗ − fad⃗ . bd⃗ jad⃗  
 ad⃗ × bd⃗  is a vector perpendicular to both ad⃗  and bd⃗ . 

The vector bd⃗ − fad⃗ . bd⃗ jad⃗  is perpendicular to ad⃗ , as it is the projection of bd⃗  onto the plane 
perpendicular to ad⃗ . 
Since, ad⃗ × bd⃗  is perpendicular to both ad⃗  and bd⃗ , it is also perpendicular to any vector in the plane 
containing ad⃗  and bd⃗ , including bd⃗ − fad⃗ . bd⃗ jad⃗ . 
Thus, the angle between given vectors is 90˚ or π/2. 

72) a Let 𝑦 = lim
9_*-

𝑥9 

 log 𝑦 = lim
9_*-

𝑥 log 𝑥 = lim
9_*-

VM[ 9
()/9)

= lim
9_*-

"
)

F2 "
)!
G
= lim

9_*-
(−𝑥&) = 0 

 𝑦 = 𝑒* = 1 
73) a tan2) T &9

)29!
V = 2 tan2) 𝑥 

 sin2) T &9
)#9!

V = 2 tan2) 𝑥 

 
C	QW"."F !)

".)!
G

C	IJ"."F !)
"-)!

G
= Cs& QW"." 9t

C(& QW"." 9)
= 1 

74) a ∫ )29
)#9

&
* 𝑑𝑥 = −∫ 92)

)#9
&
* 𝑑𝑥 = −∫

(9#)2&)
)#9

&
* 𝑑𝑥 = −∫ 9#)

)#9
&
* 𝑑𝑥 + 2∫ )

)#9
&
* 𝑑𝑥 

 = [𝑥]*& + [2 log(𝑥 + 1)]*& = 2 log 3 − 2 
75) c 
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 Required area (A) = ∫ 𝑦	𝑑𝑥&
2& = ∫ 1	𝑑𝑥&

2& = |𝑥|2&& = f2 − (−2)j = 4	sq. units 
76) c Compound B is a secondary alcohol since it gives blue colour in Victor Meyer test and 

secondary alcohol are obtained by the action of CH3MgI on an aldehyde other then 
formaldehyde. 

77) c CH4COOH
uJ/iVv&�⎯⎯⎯⎯  𝐶𝐻4𝐶𝐻&𝑂𝐻

wYV'�⎯  𝐶𝐻4𝐶𝐻&𝐶𝑙
WVL.xyv
�⎯⎯⎯⎯  𝐶𝐻& = 𝐶𝐻& 

78) b ∆𝑛a = 2 − 4 = −2 
 ∆𝐻 = ∆𝑈 + ∆𝑛a𝑅𝑇 
 ∆𝑈 = ∆𝐻 − ∆𝑛a𝑅𝑇 = [−92.38] − [(−2) × 8.314 × 1024 × 298] 
 = −92.38 + 4.955 = −87.42	kJ 
79) c 𝐻𝑄 ⇌ 𝐻# + 𝑄2 
 [𝐻#] = A𝐾z𝐶 (By Ostwald’s dilution law) 
 1024 = A𝐾z × 0.1 
 102/ = 𝐾z × 0.1 
 𝐾z = 1023 
80) b Rate (H2) = 3*

&*
= 2.5 

 Rate (O2) = $*
'

 

 ++!
+/!

= &.3
$*/'

= �
{/!
{+!

= �4&
&
= 4 

 2.5𝑡 = 160 
 𝑡 = 64	min 
81) b 𝑁 = |(ao)×)***

\×}l.~'.
 

 1500 mL of 0.1 N HCl = 150	mL	(N) 
 1 = |×)***

)3*×$*
 

 W = 6	gm  
82) c 𝑃$𝑂/ + 6𝐻&𝑂 → 3𝐻4𝑃𝑂4 + 𝑃𝐻4 
  (Hot) 
83) b In the given molecules we can see that the anion attached to each molecule is the same i.e. 

chlorine but cations are different. And the order of electronegativity of the cations is as: Na < 
Li. So, the increasing order of the covalent character will be NaCl < LiCl < BeCl&. 

84) b 𝑥 = )
&
𝑎(10)& = 50𝑎 

 𝑦 = )
&
𝑎(20)& = 150𝑎 = 3𝑥 

85) d  
 𝑎 = �

{
 

 At P, 𝑇 = 𝑀𝑎 = T{
�
V (𝑙 − 𝑥) �

{
= T�29

�
V 𝐹 

86) a &d"
&d!

= �"a("+
�!a(!+

 

 ("
(!
= d"

d!
× �!

�"
= /

3
× *.,

*.$
= )&

3
 

87) b 𝑙<𝛼< = 𝑙_𝛼_ 
 �0

�1
= z1

z0
= �1

�0
= 4/×)*.%

3$×)*.%
= &

4
 

88) d �*

�
= C

C*
= *.?

*.?4
= 4*

4)
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 % change = T�
*

�
− 1V × 100% 

 = T4*
4)
− 1V × 100% = −3.2% 

89) c Apparent depth = '
&�"

+ '
&�!

= '
&
T�!#�"
�"�!

V 

90) c 𝑤 = �22�0
�(

= &).$2&*
&*.3

= )$
&*3

 

91) c Diagonal (d) = √3𝑏 
 Distance of centre from vertex (r) = C

&
= √4<

&
 

 P. E. = 8. (2l)
$.�3+

𝑞 = 2,l!×&
$.�3√4<

= − $l!

√4.�3<
 

92) d 𝑅): 𝑅&: 𝑅4 =
��"
5"
: ��!
5!
: ��#
5#

 

 = �"!

j"
: �!

!

j!
: �#

!

j#
 

 = �"!

o"
: �!

!

o!
: �#

!

o#
 

 = 4!

)
: &

!

&
: )

!

4
= 9: 2: )

4
= 27: 6: 1 

93) b 𝑅 = j!

�
= /!

/
= 6	Ω 

 𝑃! = 𝐼&𝑅 = T e
e#+

V
&
× 𝑅 = T /

/#&
V
&
× 6 = &0

,
	W 

94) c 𝐼a(𝑅 + 𝐺) = f𝐼 − 𝐼aj𝑆 
 𝑅 = (10 − 0.04) *.*/

*.*$
− 10 = 4.94	Ω 

95) b 𝜆) =
(

�&o}"
 

 𝐸) =
(!

&o�"
! --- (i) 

 𝜆& =
(

�&o}!
 

 𝐸& =
(!

&o�!
! --- (i) 

 }!
}"
= T�"

�!
V
&
= T )*."3

*.3×)*."3
V
&
= 4 

 𝐸& = 4𝐸) 
 Energy added = 𝐸& − 𝐸) = 4𝐸) − 𝐸) = 3𝐸) 

96) d Fraction left, �
�3
= T)

&
V

4
5"/!	 = T)

&
V
7
& = T)

&
V
&
= )

$
 

 Fraction decay 1 − �
�3
= 1 − )

$
= 4

$
 

97) a  
98) b 
99) b 
100) d 
  
 
  
 
 

❖❖❖❖ Thank You!!! ❖❖❖❖       


