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SECTION -1

1. Letf:R > Rbegivenby f(x) = (x — 1) (x — 2) (x — 5). Define F(x) = j f (t) dt,x > 0. Then which of the

0
following options is/are correct?

(@) F has a local minimumatx =1 (b) F has a local maximum at x = 2
(c) F(x) # 0 for all x € (0, 5) (d) F has two local maxima and one local minimum in (0, )
Solution:

f(x) = (x-1) (x-2) (x-5)

Given F(x) = j f (t).dt

F'(X) = (x=1)(x-2)(x-5)

+ . +

At x=1and x =5, F '(x) changes from — to +
.. F(x) has two local minima pointsatx =1landx =5

F(x) has one local maxima point at X = 2.

1+§/§+ ..... i/ﬁ

=54.Then the possible value(s) of a

2. ForaeR,[a>1,let lim
n—oo

L R S
(an+1)°> (an+2)> T (an+n)?

is/are:
(@8 (b) -9 (c)-6 )7
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Solution:

lim

e t 1t 1
(an+1)* (an+2)*> (an+n)?

()
L =54

= lim
oo 1| n? n’ n’
= 5+ 5 et 5
n| (an+1)° (an+2) (an+n)

1 1
J.x%dx {Sx%} y
= ——=54 - L4 o /A _54
.[ dx |:—1i| E_i
< (a+x)? a+x), @& a+l
(a+1)-a § 1 - 1 1 =a(a+) =72
a(a+l) 4 54 a(a+1) 72 —a=8ora=-9
3. Three lines
=, eR,

are given. For which pomt(s) Q and L, can we find a point P on L; and a point R on L3 so that P, Q and R are

collinear?
@K+] () k (@k+% (d) K —
Solution:

P, 0,0),Q(0,u1), R, 1,1
Given PQ = KPRo A -#_ L
A-1 -1 -—r

". u cannot take the values 0 and 1

1y
2!
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4. LetF: R - R bea function. We say that f has
PROPERTY 1 if Lirrolw

J

exists and is finite and

PROPERTY 2 f Ihmgw exists and is finite
Then which of the following options is/are correct?
(a) f(x) = x|x| has PROPERTY 2 (b) F(x) = x?® has PROPERTY 1
(c) f(x) = sin x has PROPERTY 2 (d) f(x) = x| has PROPERTY 1
Solution:

(@) (x) = x|x|

Lt SO =TO) _ 50 PINT=0 ich does not exist.

h—0 h2 h—0 h2

ho

(b) Lim =0

-0 Jlh]|
(c) Lim S|nh2— 0 does not exist

h-0 h
(d) Lim M0 g

N

5. For non-negative integers n, let

n,o [k+l j (k+2 j
Zsm == rxlsinl —= 7
f(n) = 0 X+2 n+2

e n+2

Assuming cos * x takes value in [0, 7], which of the following options is/are correct?

. 3
(a) sin (7 cos ™ f(5)) =0 (b) f(4) =§

. 1
(¢) lim f(n) = 5 (d) If & = tan (cos * f(6)), then 0> + 20— 1 =0

n—oo
Solution:
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(n+1)cos
sin—
_ n-2
. (n+1j
cos z-sin P T
(n+1)- n+

. T
sin| ——
(n+2j

(n+1)cos (ﬂ-j+COS(n+3jﬂ'
_ n+2 n+2
(n+1)+1

_ COS(LJ
n+2
(A)a=Tan(cos™ f(6))=Tancos™ (cos % ) =Tan %

a? +2a—1:Tan27f8+2Tan7T8—1

2Tan”,
Tanz[ﬁj _ —A

8/ 1-Tan? %

2 =a’+2a-1=0
-«

.".option (A) is correct.

(B)lim f (x) = lim cos(%jzlim cos[ % Jl

n+ ——0
n

=1=

2

Option (B) correct.
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(C)f(4) = cos[éj _ cos =3/

Option (C) wrong

(D)sin [7 cos™ f (5)] =sin [7 cos‘l(cos%)_ -

100 100
6. Let P=1=/0 1 O|,R,=/0 0 1|P=
001 010

001 2 13
P=[0 1 OlandX= Zp{lozp}j
100 321

Where P, denotes the transpose of the matrix P,

(@) X — 301 is an invertible matrix

1 1
() If X{1|=a|l]|,thena =30
1 1

Solution:

From the given data it is clear that

PR=R =R"
P, = PzT = F>271
Pe = PeT = Pe_l

. Then which of the following options is/are correct?

(b) The sum of diagonal entries of X is 18

(d) X is a symmetric matrix
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=PA'P +....+ PRA'P/
=X
. X Issymmetric

1
LetB=|1

XB=PAP'G+P,AP/B+....+ LAP'B

=PAB+P,AB+...+P.AB

6
=(P,+P,+P,+...+P,)|3
6
30|
=30({=30B =x=30
30|
1 1
Since X|1|=30|1
1 |1
1
= (X —30I ) B = 0 has a nontrivial solution B =| 1
1
= (X -301)=0

X =PAP +....+ P.APS
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Trace(X ) =tr (RAR )+...+Tr(RAR, )

=Q+0+ 1)+ ...+ Q2+0+1)=3+3+.... (6 times) = 18

111 2 X X
7. LetxeRandlet P=[0 2 2|,Q=|0 4 0|andR=PQP*
0 0 3 X X 6

Then which of the following options is/are correct?
a 0
(a) For x = 1, there exists a unit vector af + 3]+ yk for whichR | g |=| 0
y 0

(b) There exists a real number x such that PQ = QP
2 X X

(c)detR=det |0 4 0|+8, forallxeR
X X 5
1 1
(d)forx=0,if R|a|=6|a|,thena+b=5
b b

Solution:

R=PQP !
RI=[P[lQl[P

111 2
P=|0 2 2|Q(X=0)=|0

00 3 0
R = PQR?
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2 4 6 6 3 0
=0 8 12 .l 0 3 -2
0 0 18 0 0 0 2
12 6 4 2 1 2/3
__{O 24 8 |=|0 4 4/3
0 0 36| |0 0O 6
-4  +a +2—b
-4 1 2/3)(1 3

(R-6l)[a|=| 0 -2 4/3|la|=| 0 -2a +4b/3
b) (o 0 o0)b)j |0 0 0

—4+a+2—;:0 and —2a+4—;:0:>a:2&b:3

a+b=>5
PQ = QP = Xx+4+Xx=2+2x+0= No value exist

sin zx
8. Let f(X)=,Xx>0
X
Let X1 < X2 <X3<....<Xp<... be all the points of local maximum of f
and y1 <y><ys<....<yn<..... be all the points of local minimum of f.
Then which of the following options is/are correct?
(@) [Xn - yn| > 1 for every n (b) x1<y1

() x, € (Zn, 2n +%j foreveryn (d) x,,, —X, >2foreveryn

Solution:

. ’ L w .
SII‘)I(ZZX - f'(x):x (cos 7 x) (7)? sinz x-(2X)

f(x) =

X
2XC0oSs 7Z'X( —tan ﬂXj

= f'(x)= 5

By using graph we can say that option (1) (3) (4) are correct.
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SECTION -2

10
1. The value of sec™ (%Zsec(i—ﬁ +k—ﬂjsec(7—7z +@D in the interval [—%37”} equals

var 2 2 12
Solution:
10
secx 1Zsec Iz kz sec Iz (k+Dm
4= 12 2 12 2

=sec™ - i 2

=sect| —

10

=sec!| — %
o (-1

j =sec' () =0

2. Let |X| denote the number of elements in set X. Let S = {1,2,3,4,5,6} be a sample space, where each element is
equally likely to occur. If A and B are independent events associated with S, then the number of ordered pairs
(A,B) such that 1 < |B| < |A|, equals.

Solution:
The number of ordered pairs of (A, B) are
6cy (6C2 + 6C3+. ...+606) + 6C, (602(603 + 6C4 ....+6Ce) + 6C3(6C4 + 6Cs5 + 6C6)+6C4(6C5 + 606) + 6Cs . 6Cg

= (6C1. 6C, +6C1.6C3+ ...+ 6(31605) + (602.603 + 602.6C4+....+6Cz.6C6) + (6C3.6C4 + 6C3.6C5+6C3.6C6)
9
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+ 6C4.6C5 + 6C4.6C¢ + 6C5.6Cs.
= (12¢5 — 6€1) + (12¢4 — 6C2) + (12¢3 — 6C3) + (12C2 — 6C4) + (12C1 — 6Cs)
= (12c¢1 + 12¢, + 12¢3 + 12¢4 + 12C5) — (6C1 + 6C2 + ... + 6¢5)

= 1585 - 62 = 1523.

3. Five person A, B, C, D and E are seated in a circular arrangement. If each of them is given a hat of one of the
three colours red, blue and green, then the number of ways of distributing the hats such that the persons seated
in adjacent seats get different coloured hats is

Solution:
Maximum number of hats used of same colour are 2.
They cannot be 3 otherwise atleast 2 hats of same colour are consecutive. A (Blue) B
Now the hats used are consider asB B G G B
Which can be selected in 3 ways. E
ltcanbeRGGBBorRRGBB
The number of ways of distributing blue hat (single one) in 5 persons equal to 5
Now either position B and D are filled by green hats and C and E are filled by Red hats or B & D are filled by
Red hats and C & E are filled by Green hats.
=>2 ways are possible.

Hence number of ways = 3x5x2 = 30 ways.

4. Suppose
k > "CKk? .
det nk:O k:O =0, holds for some positive integer n. Then Z K equals
ank an3k k=0
k=0 k=0

10
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Solution:

n k=0 k:O -0
> "C, -k "C, -3
k=0 k=0
n(n+1) n-1 n-2
——~2 n-2""+n(n-1)-2
> (n-1) 0
n.2"* 4"

:@-4“ —n-2""*(n-2"" +n(n-1)-2"*)=0

N n(n2+1) 4" n? .28 _p2(n_1).22" .= 0

=0 =>—
2 4 8 2

=n=0o0r4(n+1)-2n-1n-1)=0 =n=0orn=4

:>n(n+l) n> n*(n-1) n{ n n(n—l)}:O

4 4 5_
Z4c;r: 50r+1:2 1=§:6.20
—=r+l = 5 5 5

7l2 [
5. The value of the integral I 3Vcoso =00 equals
0 (\/cos¢9+\/sin 6?)
Solution:
¢ 3Jcosé de
0 (\/sin 0+ \/0030)5
7l2
-3 Jcos o 1

o (V5ing +eos0 )

11
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7l2 - a a
1=3] vsing__ 2 [vjf(deZIf@—xydx
0 (\/cos(9+\/sin 6?) 0 0

"2 Jcos@+fsin@ -dQ:S? do
0 (\/cos«9+\/sin 6?)5 0 (\/cos¢9+\/sin9)4

21 =3

21 7 sec260-do

3 !(4EEQ+Q4

Let Tand=t> = sec20-d@=2tdt

gl:T 2tdt
3 +D)”

0

L T{ }m
3 (t+1)° (t+1)

el
| = +
2(t+1)°  (t+1)° |

_3.,.1
2 72

6. Let a=2i+ j—kandb=1i+2]+Kkbetwo vectors. Consider a vector ¢ =aa+ Sb+a, Bell. Ifthe

projection of C on the vector (5+5)is 3\/5, then the minimum value of (E—(éxﬁ)).é equals
Solution:

a=2i+j—k

b=i+2j+k

12
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c=aa+ fb=a(2i+j-k)+ B(i+2 j+k)
=Qa+ p)i+(a+2p) j+(f-a)k

Given ° L(aib) =32
la+b]|

=9(a+pB)=18 =a+p=2

(c-axb)c=(aa+ fb+axb)-(aa+bp)
=6a’ +6aB+64° =6 a’ +a(2-a)+(2-a)’ ]
=6(c’ -2a+4)

Minimum value = 18

SECTION -3

1. Answer the following by appropriately matching the lists based on the information given in the paragraph
Let f(x) = sin(n cosx) and g(x) = cos(2x sinx) be two functions defined for x > 0. Define the following sets
whose element are written in the increasing order:

X= {x:f(x)=0}, Y= {x:f'(x)=0}
Z= {x:g(x)=0}, W= {x:g'(x)=0}
List —I contains the sets X,Y,Z and W. List — Il contains some information regarding these sets.

List I List — 11
) X () 2 {%37”47[77[}
amny (Q) an arithmetic progression
(mnn z (R) Not an arithmetic progression
7 Trn 13«7
V)W S = ==
(V) ®) 2 { 56 6 }
T 2r
(T) ) {5 ] ? y ﬂ'}

13
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T 37
) Q{E’T}

Which of the following is the only correct combination?

@ (1, (R), (5) (b) (1, (P), (R) (© (1, Q). (T) (@ (), (Q), (V)

2. Answer the following by appropriately matching the lists based on the information given in the paragraph

Let f(x) = sin(r cosx) and g(x) = cos(2x sinx) be two functions defined for x > 0. Define the following sets
whose element are written in the increasing order:

X= {x:f(x)=0}, Y= {x:f'(x)=0}
Z= {x:g(x)=0}, W= {x:g'(x)=0}
List —I contains the sets X,Y,Z and W. List — Il contains some information regarding these sets.

List I List— 11
(1) X (P) S {%%”M 7;;}
amy (Q) an arithmetic progression
(mn z (R) Not an arithmetic progression
7 Trn 13«7
v)w S - = =
(V) ( );{6 5 6 }
T 2r
T P R
(M 2{ 33 ﬂ}

T 31
) Q{E’T}

Which of the following is the only correct combination?
(@) (IV), (Q), (T) (b) (IV), (P). (R), (S) (c) (1), (R), (V) (d) (1), (P), (Q), (V)

Solution:
f(x)=0=sin(zcosx)=0

= 7COSX=Nzr=CcosX=Nn=cosx=-10,1

XZ{nﬂ',(Znﬂ)%}

foe

X
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f '(X) = 0=cos(z cosx)(—zsinx) =0

:>7rcosx:(2n+1)%orx=n7r

1
= COSX=N+—-0rxXx=nz
1
:cosx:iiorx:nn

Y :{ZnﬂiZ,Znﬂiz—ﬂ, nﬂ}
3 3
g(x) =0 = cos(27zsinx) =0

= 2zsinx=(2 n+1)%

= {nﬂisin‘ll, nﬂisin‘lﬁ, ne I}
4 4
0'(X) =0= —sin(2zsinx)(2z cosx) =0

= 2zsinx=nzorx=(2n +1)£

:sinx:E:O,_
2

N |-

,<+1lorx=(2n +1)%

=W :{nﬂ,(2n+1)£, n;riz, ne I}
2 6
@ Option -3 2 Option — 2

3. Answer the following by appropriately matching the lists based on the information given in the paragraph

15
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Let the circles C1: x* + y?*=9and Cz : (x — 3)* + (y — 4)> = 16, intersect at the points X and Y. Suppose that
another circle Cs : (x — h)? + (y — k)? = r? satisfies the following conditions:

(i) centre of Cs is collinear with the centres of C; and C,

(if) C1 and C; both lie inside Cs, and

(iii) Cs touches Crat M and Cz at N

Let the line through X and Y intersect C3 at Z and W, and let a common tangent of C; and Cs be a tangent to the
parabola x2 = 8ay.

There are some expression given in the List — I whose values are given in List — 11 below:

List—1 List— 11
(1) 2h + k P) 6
Lengthof ZW
n Lengthof XY @ v
(an Area of tr_iangle MZN R) o
Areaof triangle ZMW 4
21
V) a ) 3
() 26
10
) 3
Which of the following is the only INCORRECT combination?
(@) (IV), (S) (b) (1V), (V) (c) (1), (R) (d (. (P)
Solution:

(ii) Equation of line zw
C1 = Cz
=3x+4y=9

= Distan ce ofzw from (0, 0)

9 | 9
‘\/3%42 5

16
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2
Length of xy = 2 9—(g] _24

Distance of zw from ¢

3X9+4><12—9‘
5 5

3+ 4 )

Length of zw = 2, f62 —% :@

lengthof zw
length of xy

ol o

(iii) Area of AmzN :%- Nm.(l zw) _ @

Area of Asz:l-zw-(om+op):1.M. 3+g :M
2 2 5 5 25

. Areaof AmzN _ 5

" Areaof Azmw 4

-1 3
(iv) Slope of tangent to C,;at M=—=——

7

Equation of Tangent y = mx —2v1+m?

4 \l 16

_ x5
4 4

17
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—4
=>X= _y_5 -1
3
2 - 1 2d
Tangentto x“=4(2d)yis x=m'y+— —2
m

Compare 1 and 2

m':_—4and2—0f:—5 :oc:E
3 m 3

4. Answer the following by appropriately matching the lists based on the information given in the paragraph
Let the circles C1: x*+ y?*=9and C, : (x — 3)* + (y — 4)> = 16, intersect at the points X and Y. Suppose that
another circle Cs : (x — h)? + (y — k)? = r? satisfies the following conditions:

(i) centre of Cs is collinear with the centres of C; and C»
(ii) C1 and C; both lie inside Cs, and
(iii) Cs touches C1at M and C; at N

Let the line through X and Y intersect Cs at Z and W, and let a common tangent of C; and Cs be a tangent to the

parabola x; = 8ay.

There are some expression given in the List — | whose values are given in List — 11 below:

List— 1| List — 11
(h2h+k (P) 6
Length of ZW
N ———— 6
n Lengthof XY © v
() Area of tr_|angle MZN R) o
Areaof triangle ZMW 4
21
V) a S) 5
(T) 26
10
U -
V) 3
Which of the following is the only INCORRECT combination?
(a) (1), (T) (b) (1), (S) (©) (1), (V)
Solution:

18

(@ (), Q)
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2r=MN =3+F +4* +4=12

=r=6

. . 4
Centre c of circle cz lieson y = 3 X

Let c(h,ﬂhj
3
OC =MC-0OM :%—3:3

/h2+Eh2=3:>h=g
9 5

k:ﬂh:E =2h+k=6
3 5

19
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SECTION -1

1. Consider two plane convex lens of same radius of curvature and refractive index ni and n, respectively. Now

consider two cases:

Case — I: When n; = nz = n, then equivalent focal length of lens is fo

Case — II: When ny = n, n = n + An, then equivalent focal length of lens is f = fo + Afy
Then correct options are:

(@) If An/n > 0, then Afo/fo <0

(b) |Afo/fo| < |An/n|

(c) Ifn=1.5, An =102 and fo = 20 ¢cm then |Afy| = 0.02 cm

(d)

Solution:

i=(n—1)[1j:>i= 2n-1) (D)

L (Q2)

(%+AQJ_ (2n-1)/R

f, ) (2n+An-2)/R

1+Af,  2(n-1)
f,  2n+An-2

Af, =-2x107?
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AC

In YDSE monochromatic light of wavelength 600 nm incident of slits as shown in figure.

P

If S1S, =3mm, OP =11 mm then

@Ifa= @ degree then destructive interfaces at point P.
V4

(b) If = @ degree then constructive interfaces at point O.
T

(c) If o = 0 then constructive interfaces at O

(d) Fringe width depends an a.

Solution:

d=3mm OP =11 mm

AX=dsinag+dsin@

:da+ﬂ
D
-6
(A) Ax =3x10° x 20, Z_ 3xIDA07 44,
7 180 1
51
3900:(2n—1)i:>n=7

2 a ¢

Dest \Q

(B) Ax = 3mmx =2 — 600nm
V4
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600nm = n600nm

= n=1 const

(C) =0 Ax=0 ..const

A uniform rigid rod of mass m & length | is released from vertical position on rough surface with sufficient

friction for lower end not to slip as shown in figure. When rod makes angle 60° with vertical then find correct

alternative/s

Solution:

29 39
Q) a=— b) w=,—
(@ a r (b) @ Y
AK+AU =0
1Toa)zz—AU
2
1ml? , ( L)
2 4

N 7

u

2
aradial:a)_ﬁz3_gx£:3_g

2 u 2 4

mg 39
(C) 16 ( ) a‘radlal 4
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a, = (al)sin 60°+ ? - cos 60°
2 2

8 2 8
mg—N =ma,
N =9

16

4. Monoatomic gas A having 5 mole is mixed with diatomic gas B having 1 mole in container of volume V. Now

. . V L .
the volume of mixture is compressed to ZO by adiabatic process. Initial pressure and temperature of gas

mixture is Po and To. [given 232 =9.2]

Choose correct option:

@) Vmx =16 (b) Final pressure is between 9P and 10Po
(c) W.D|=13RT, (d) Average Translational kinetic energy
Solution:

B nlcpl +n2IPZ _§

Vmix
nC,+nC, 5

W = RV, -PV,
V-1
V 8/5
Pval5 =P Yo
0%0 2( 9 j
P, =9.2P,
[Pov0 ~92P, \ZJJ
= G — —13RT,

5. The given arrangement is released from rest when spring is in natural length. Maximum extension in spring

during the motion is Xo. a1, a2 and as are accelerations of the blocks. Make the correct options
4
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Zm

IFP77 7777777

2m

(@ a,—-a=a-a
_ 4mg
0) % = 3k

(c) Velocity of 2m connected to spring when elongation is %o isv= ﬁ1 /—Sk
2 2 V14m

3kx,
42m

) X, .
(d) Acceleration a; at —2 is

Solution:

6. A dipole of Dipole moment p = %(f + ]) is placed at origin. Now a uniform external electric field at
magnitude E, is applied along direction of dipole. Two points A and B are lying on a equipotential surface of

radius R centered at origin. A is along axial position of dipole and B is along equatorial position. There correct
option are:

> ¥

() Net electric field at point A is 3Eo (b) Net electric field at point B is Zero
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1/3
V2kp,
E

13
k
(c) Radius of equatorial surface R = (%j (d) Radius of equatorial surface R :(
0

0

Solution:

7. A free hydrogen atom after absorbing a photon of wavelength Aa gets excited from staten=1ton =4.

Immediately after electron jumps to n = m state by emitting a photon of wavelength Ae. Let change in
momentum of atom due to the absorption and the emission are AP, and Ape respectively. If 4, / A, =1/5.
Which of the following is correct

@m=2

(b) APa/Pe = 1/2

(c) Ae =418 nm

(d) Ratio of K.E. of electron inthe staten=mton=1is %.

Solution:

. _1
ﬂ“c E4 Em i_i 5
m? 16
=>m=2
C :12400><4 _ 3647
13.6
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K, 1 1
K, 2 4
8. Inacylinder a heavy piston is moving with speed v as shown diagram and gas is filled inside it. A gas molecule
is moving with speed vo towards moving piston. Then which of the following is correct (Assume v <<<< vp A—ﬁ
) and collision is elastic)
; 7
—\/ V_‘_/_
(a) change in speed after collision is 2V
. L AL
(b) change is speed after collision is 2v, —
..V
(c) rate of collision is —
(d) When piston is at g its kinetic energy will be four times
Solution: 0\—) (_E Before
v
Change in speed is (2V +V, -V, ) =2V = 5
0 /
E Vo2V EV ’ After
SECTION -2
9.

If f=ay I +2ax j calculate the work done if a particle moves along path as shown in diagram.

Solution:

dow = aydx+ 2axdx

Oy .5 :J.aydx:alj-dx=a
0
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0.5
0y ,c =201 I dy =—«
1

0.5
(24
W_p = I aydx=—z
1

0
Op e :2xaI xdyz—%
0.5

w=-3/4

10. In a given circuit inductor of L = 1mH and resistance R = 1Q are connected in series to ends of two parallel

conducting rods as shown. Now a rod of length 10 cm is moved with constant velocity of 1 cm/s in magnetic
field B = 1T. If rod starts moving at t = 0 then current in circuit after 1 millisecond is xx10° A. Then value of

x is: (given 1 =10.37)

® =171

L=1mH
10cm +—-= 1cmis

R=10

Solution:
e=(V xB)dl =10"vdf
i=10°(1-e")
i =0.63mA

11. A prism is shown in the figure with prism angle 75° and refractive index x/é A light ray incidents on a surface
at incident angle 0. Other face is coated with a medium of refractive index n. For @ <60° ray suffers total

internal reflection find value of n2.
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Coating

Solution:

n

V3

sin@ =/3sin(75-C)

sin@ =

@0=60 T2R

sin60 = +/3sin(75-C)
C=(45°

n 1 ﬁnz

=— N=

B2 2

12. Perfectly reflecting mirror of mass M mounted on a spring constitute a spring mass system of angular frequency

47MQ

=15

Q such that =10**m™ where h is plank constant. N photons of wavelength A =87 x107° m strikes the

mirror simultaneously at normal incidence such that the mirror gets displaced by 1 um. If the value of N is

xx10%, then find the value of x.

Light
—

Mirrar
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Solution:

Photons are reflected

MV = 2Nh mean
A
Vmean = ®A A =1 min
mw(107°) 4
_mofi0°)
2h
N — 47zM w 107
h
s X=1

13. A particle is projected with speed vq at an angle 6 (9 # 90°) with horizontal and it bounce at same angle with

horizontal. If average velocity of journey is 0.8 vo where vy is average velocity of first projectile then o is

Vo Vol volor- vola”
m A

14.

Match the column

A sample of monoatomic gas undergoes different thermodynamic process. Q = Heat given to the gas, W =
Work done by the gas, U = Change in internal energy of the gas.

15. The sample of monoatomic gas undergoes a process as represented by P — V graph (if PoVo = 1/3 RTg) then
P

P)W,,, =1/3RT, (Q) Q_,..=11/6RT,(R)U,,=RT,/2 (S)W,,, ,=1/3RT,

10
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Which of the following options are correct

@) P, Q, R, S are correct (b) Only P, Q are correct
(c) Only R, S are correct (d) Only P, R, S correct
SOLUTION:
1

@, =RV, = § RT,
f
Q2a3 = nCvAT ZEZVOPO =RT,

Q,,, =NC,AT = g RT,

o =—RT,
U, =nC,AT
:nERR
2
_RT,
2

16. A sample of monoatomic gas undergoes a process as represented by T —V graph (if PoVo = 1/3 RTy) then

T
PR T 3
T ....... 1,__._ 2
: v
Vo 2Vo
1 RT,
(P) W, =3 RTy(n 2 Q Q,,.:= ?O(Zm (2)+3)
(R)U,,,=0 CYW, ;5 3= %KHZ
Which of the following option are correct:
(a) P, Q are incorrect (b) R, Sareincorrect (c) P, Q, S are incorrect (d) none of these

11
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Solution:
@ _,=NRT;In 2
Q17273 = Q12 + Q23
=daw, +dU, ,

:ﬂfn 2+niRT0
3 2

BTy 13y
3 32

1
O _p 3= 5 RyT, (N,

17. Length of string of a musical instrument is varied from L, to 2L, in 4 different cases. Wire is made of different

materials of mass per unit length p, 2, 3, 4p respectively. For first case (string — 1) length is Lo, Tension is T,

then fundamental frequency is f,, for second case length of the string is % (3 Harmonic), for third case

length of the string is % (5" Harmonic) and for the fourth case length of the string is % (14" harmonic). If

frequency of all is same then tension in strings in terms of T, will be:

(@) String — 1 (P) To
(b) String — 2 (Q %
(c) String -3 (R) T?"
. T,
(d) String — 4 (S) 16
3T,
() 16
Solution:

1 T
S

12
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3
2 L="2
(2 5
fo3 T
’ 237L0 2u
2
T
T ==
22
ol
3 L="2
(3) 1
T
T.=-2C
* 16

-
4) Similarly T, =2
(4) yl, 16

SECTION -3

18. The free length of all four string is varied from Lo to 2L,. Find the maximum fundamental frequency of 1, 2, 3,

4 in terms of f, (tension is same in all strings)

(@) String -1 (P)1
(b) String — 2 (Q) %
(c) String—3 (R) L
NG
(d) String — 4 (S) %
1
(M 6
3
) T
Solution:

1 T
o

13
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14
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SECTION -1

1. With reference to aqua regia, choose the correct option(s):
(a) Aqua regia is prepared by mixing conc. HCI and conc. HNOs in 3: 1 molar ratio.
(b) Reaction of gold with aqua regia produces an anion having Au in +3 oxidation state.
(c) Reaction of gold with aqua regia produces NO: in the absence of air
(d) The yellow colour of aqua regia is due to the presence of NOCI & Cl..

Solution::
A B, D
Au+ HNOy + 4HC‘F[-4HC.’4]_ + [_"»"()] + Hy07 + HaO
a) Aqua regia is HCI & HNOs (conc.) ina3: 1
b) Oxidation state of Au in [AuCla] is +3.
¢) NOCI/NO is formed

d) NOCI is yellow in colour

2. Choose the correct option that gives aromatic compound as major product:

CH\,\ {i) Alc.KOH, NaNH:
@ NaOH Br {iiy Reed hot iron ube 873 K
(@

(b) Br
Br Uy
I ﬂ) @ + G I.E BNk
(c) (d)
Solution::
A B

@ NaOei ) @ —> This is aromatic
(@)
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C
Br i)4IC KOH, . CHs /
HY\ oo N \//

()  Br

CH3
ii)Redhotiron
CHs \ A ;
\/ wbe873K  © QCHS—) romatic
CHs

o Oct
© || L)H) I ——> Non aromatic

This will not give M as it is anti aromatic.

Cl

C Cl
. v \
@ +3Clh 500K >

Cl Cl

(d) Cl

3. Which of the following reaction produce propane as major product?

Cl-K/\ Bectolss S0 S9ST

(a) COONa

r
Zn ;
(b) Hacj\/&

Cl ndiHg = Zn g HGI
© Hae ™" ?
CHg __NaGH.cana
(d) mEGGNa
Solution:
(C,D)

KN
Electrolysis
COONa —\N

(A)
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Br

CH; Zn > /\

(B) Br

e /\/Cl Zn, dil HCI /\
©)

CH:

NaOH,
(D) \/\COONa Cu0,a 7 \/

4. Which of the following is/are correct

(a) Teflon is formed by polymerization of tetrafluoroethene.
(b) Natural rubber is the trans from of polyisoprene.

(c) Cellulose contains only a-D-glucose linkage

(d) Nylon-6 contains amide linkage.

Solution:
(A, D)
A) Fact.
B) Natural rubber is Cis form of polyisoprene
C) Cellulose contains B — 1, 4 — glycosidic linkage

D) Nylon 6 contains amide linkage.

5.
=C—CH2-CH=0
(1) HgSO0,/dilH,S0, .oy (150CL/Py o ZrHgHCI o
(2) AgND, NHOH {3} AICly
Ole

(3ZnHg/HCL
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(d) Me

Solution:

(A, B)
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(o)

o . |
C=C-CH,-CH=0 C-CH,-CH,-CHO

HgSO, dilH S0,
3

OMe OMe

lAgNOﬁNHmH

(o)

I
C—-CH, - CH, - COOH

OMe

Zn -Hg

HCl
@W( )

OMe

SOCL,P‘

@W

OMe

AlCIs

OMe
6. Consider the following reaction (unbalanced)
Zn+Hotconc. HoS5Oy — G+ R+ X
Zn+conc. NaOH — T+ Q
G+ HoS + NHy(ag) — Z (precipitate) + X +Y
Choose the correct option(s)

(a) R is a VV-shaped molecule (b) Z is dirty white in colour
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(c) Bond order of Q is 1 in its ground state (d) The oxidation state of Zn in T is +1.

Solution:

AB,C

Zn+ Hy 50y — ZnS50y + 505 + H.0
(conc) & R X

Zn+conc. NaOH — NasZnOs + H»
T 0

ZnS0y + HyS + NHyqq) — Zn5 J+(NHy),504 + HyO
e (Z) ) (A

A) SO; is v shaped.
B) ZnS is dirty white in colour.
C) Bond order of H is 1.
D) Oxidation state of Zn in Na;ZnO; is +2.
7. Inthe Mac. Arthur process of extraction
NaCN+Q, extracted

Au s 1 s 7
unth ¥

(@) Ris[AU(CN,]®  (b) Zis[Zn(CN)s]*  (c) Qis O (d) Yis Zn
Solution:

B, C, D (from text book).

8. For He" the electron is in orbit with energy equal to 3.4eV. The azimuthal quantum number for that orbit is 2
and magnetic quantum number is 0. Then which of the following is/are correct.
(a) The subshell is 4d.
(b) The number of angular nodes in it is 2.
(c) The numbers of radial nodes in it is 3.

(d) The nuclear charge experienced in n = 4 is 2e less than that in n = 1, where e is electric charge.

Solution::
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A, B
L2
E = En—
{.lnz
4
3.4 =136 x —
mn=
n=4
1=2

a) Subshell is 4 d
b) Number of angular nodes is 2
¢) Number of radial nodes is 1.

d) Nuclear charge would be the same.

SECTION —2
9. Calculate the total number of cyclic ether (including stereo) having formula C4HsO

Solution:

\PO —> Give 2 forms

0——1 T ——1

0—>3 ¢ ]—
g —
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Total 10

10. 1 mole of Rhombic sulphur is treated with conc. HNOs. Find the mass of H,O formed.

Solution:

Sy + HNO;3 — HySO, + NOy + HyO

Balancing
Sg+ASHNOy — 8H:50y + 45Ny + 16 Ha )
.. Mass of H,O = 288

11. Mole fraction of urea in 900 gram water is 0.05. Density of Solution is 1.2 g/cm?®. Find molarity of Solution.

Solution:

No of moles of H,O _ 900

1

: — 0.05 (n1is No. of moles of urea)
Um0

= nq = 2.63

Weight of urea = 2.63 x 60 = 157.8 g

Total weight = 157.8 + 900 = 1057.8g

1057.8 :
o Volume = 1{ — 881.5cm?
2.63
C. Molarity = — = 2.99
0.8

12. Number of hydroxyl group in compound ‘Y is:

M Ho/Pd BaSos .. _diLKMnO, ...

2K

Solution:
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(6)

O A

J{H:KPCI . BaS0q

Total 6 — OH groups.
13. In following reaction the value of K is 5 x 10 S,
. & .
2N — 2Na0y + Os
Initial pressure was 1 atm, while the final pressure was 1.45 atm at time y x 103 sec calculate ‘y’.
Solution::

From unit of K reaction is first order.

IN2O5 =5 ANy + O

t=0 1 0 0
t=t 1-P P P2
t=ow 0 1 05

Po =1 atm, Pi=1.45atm, P,=1.5atm
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14. Number of N-Mn-Cl bonds [N-Mn bonds is cis to Mn-Cl bond] in cis [Mn(en).Cl,] are

Solution:

N Cl

(Ond

N IH\N
N/

Cl

— This is the Cis form of [Mn(en).Cl;]

.. No of N—Mn —Cl bonds =6

SECTION -3
Match the column
List 1 List 2
P | Radius I 1= n"
Q | Angular momentum | II | 10 n2
A | Kinetic energy 11 I
S | Potential energy IV | Weemt
Vo n?
15. Which of the following is correct
()P () P II () PV (d) P Il

Solution:

7

rp = 0.029 (%) A° =1y o
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(©
16. Which of following is correct.
@SsIv (b)R1 © R (d)s i
Solution:
_ Z°
K. F —
n-
©
Answer the question no. 17 & 18 on the basis of information given in Column — | & Column — II. Match the reactant in
column — | with the possible intermediates and products of Column — II.
Column- Column-ll
(n)cane Lo, COOH
iQ OH
COCH ey Cane 2,50,
o e
(R) —OCE il
CO:GHs EL‘}'Etﬂ.:H}«zso‘
CO2Me . CH
COzMe  (i)ConeH,80, COOH
COOH
w@L
COOH
@0}
O
17. Which of the following is correct?
@P—I1LN0ES—1LHE () P—1LIV;S—=1LHE(@©)P—HLVES—IL I P-1,H;S-1V,V

Solution::

()
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e SN o] () CHO -“'-”E-"'@E\CHD S
% CHO
o
~. .~ OH

“”W _%_,@\CHD _mpm_h@i\cmm
COOH 20D coon

COOH

o
CO:CHa CO:CHs

COOH
OH
Done Hp50,
or @@
CO:Me OH
(V] Lk, | Gonchesny
CO:Me GH O

18. Which of the following is correct?

@Q-LIV,VL;R-II, 1,V b)Q-L HL VI, R-II,1IV,V
©Q-LIL VLRI, I, VI dQ-LIV,V;R-III, 1LV
Solution::

(a)
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m CM  jiomaLH )@\E;HD SUHE @\CHD s,
CHO
0 )

~OH s

“”W _a_,@\cm _mpm_h@i\cmm
COOH  2vH& OO coon
LoneH50

o
CO:CHa CO:CHs

COOH
OH
Done Hp50,
CO:Me OH
(V) Lk, | Gonchesny
CO:Me GH O




