HINTS & SOLUTIONS

PAPER-1 ©
PART-l : (MATHEMATICS) = Zsmﬁ VX >maX{O@B,Y, ----- }
m=1
ﬁ 3. The number of non-similar isosceles triangles .......................
_ T} FHTEY FHlgarg Bgell #1 G, S FHBR
1. |imdSNX (When {3 oo Sol. (B)
x—0| X Let T A = B, then 2A + C = 180° = tan2A = — tanC
()
1 Now 2fd, 2tanA + tanC = 100 .. (2
tanx
sinx = _ 2tanA
"m{_} NG From (1) 83 (2) ¥ 2tanA-100= 17— 5~
x—0 X
Let {1 tanA = x, then
Sol. (A) f(x) = x® - 50x? + 50
. . . . f'(x) = 3x2 = 100x = 0 = x = 0, 100/3
sinxX | _ sIinX _ SinX lim sSInX | 1
X X X = x50| X ; 100 0
f(0)=50>0, | 3~ <
tanx — tanx _ tanx = three real roots are possible. But for x > 0, only two roots of
X X X X are possible.
= dF IRAfI® el WA 8 | g x> 0% oW x & Bae a
. [tanx o G B |
Ilm{ } =0 S
x—0 X
4. If the normal at any given point P on the ellipse ...............
1 2 2
tanx X y N
s R ddga S+ =1 RT T Ea>b>0F .
lim sin x — 1 from &Y a b
ol x Sol. (B)
Normal at P(acos®, bsind) is axsecd — by cosecd = a? — b?
Now 374, P(acos®, bsind) TR 3o axsecH — by cosect = a2 — b?
{sinx} ] sinx {sinx} ] Homogenising, TFTEITITA 4T &%
. . X X 4 2,2 3
lim———— =lim = J, a'sedd| . a’b’cosedd 2a’b
x50 [(tanx x50 tanx | tanx x4 1 +y“1 - xysedcoseb=0
TR - { -o°f w-of ) -
X X X
Now, 314 ZQOR = 90°
sinx 1 4 2 22 2
, B sinx-x -1 a“sec 0 a“b“cosec<0
lim —X = lim = 1- +1- =0
x—0 tan _q odtanx-Xx 2 (a2 —b2)2 (a2 —bz)2
X a* — 5a%b? + 2b* = a*tan? + a%b’cot?0
Apply AM > GM ¥
2, Ifo, B,y 8o be the roots of the equation ...............
T o, B, v, S FHABRUT f(X) = 0 HA & oo §. The tangent to the hyperbola xy = c? at the point P intersects
sol. (A)
INf() = IN(x — &) + IN(x = B) + IN(X =) + ...... ¥ X >max {o, B, ...} FTARTTT xy =2 % g PR T2l YT X348 B T oo
sol. (C)
f'(x) _ 1 + 1 + 1 N Equation of tangent ¥031 &1 &1 FHI®HRT
f(x) x-o XxX-pB x-y X + toy = 2ct
T=(2ct, 0
= (=) + (K= B+ (=) (e, 9)
1 1 1 2c
= — So+s1—+82—2+.... T'EKO’—
X X X t

Equation of normal 3T &1 FHIHROT




= only are root. B TFH T

v 7. Leta, b, c, d are positive integers such that log b = E &logd =
S
: g
AN 3
T a, b, ¢, d TS UITH $F UBR & & log,b = 5 @
x—ty = ot — 1) Sol. (c) ..........
b=a%&d=c% (1)
n=[clt-—+] 0 —pi=gad=c ()
= i3 ’ Nowdfd, a-c =9
a, b, ¢, d are positive integers
1 a, b, ¢, d g TS YOI B |
N = (0, C(— - tst = a & ¢ must be a perfect square
= t = a T Al c3Fed I T B
a=25c=16
C
NT=- 73 —ct 8. The value of cos 20° + cos 40° + ............
t sol. (B)
cos 20° + cos 40° + ... + cos 140°
Cc
NT=oft+ 3 sin70°cos80° _
\ © sint0e "
1 |=c_ 4| ¢ *a+th 1 2t
A= o x| 3 T Y. T = 4 = - ="2 4 3 1
2 |t t 2t A co(1+t7) = sin (60° + 107) = <~ cos10" + 2 sint0”
(43, C 2+ 1 2
= —| ¢t +—|ct — = 0 | i o
A 2( tj > = c2(1+th i} V/3c0s10° +5sin10
2
! L 2 9. L f mid
—t—="72 . ocus of mid ...
A A C ABS 7T fag oo
. . Ans.(B)
6. The number of solutions that the equation ...............
FHIBROT sin(cos(sinx)) = cos(SiN(COSX)) ............... 10. If the eccentric angle of @ ...............
Sol. (A) Iy frdga & fFf g & o
f(x) = sin(cos(sinx)) — cos(sin(cosx)) Sol. (D)
f'0Q = cos(gos(sinx)) sin(sinx) (—cosx) — sin(sin(cosx)) Equation of tangent to y2 = 8xis yt - x - 22 = 0 ()
cos(cosx) sinx V2 = Bx BT e @l BT T yt-x-22=0 (1)
T .
, vx e|0,= XC0sSO ysin®
fg<0 < { 2} Equation of tangent to ellipse is 2\/5 + \/a =1 ...(2
= f(x) is decreasing , f(0) = sin1 — cos(sin1)
= f(x) TR 2 , f(0) = sin1 — cos(sin1) () e ) ¥ XCO0SO N ysin®
ER] T BT FHBIOT =1 ...(2)
(1: 1] 2o Jou
NowgTd, sin1 — cos(sin1) = cos| 5 ~ ! | — cos(sin1)
? comparing gl &R TR Vo =t Jou =2t @)
o paring g cos0 " sind
sin1 > sin Z > E If the tangent meets the coordinate axes at A and B then Ais
2
n 1 K\/&,O),Bis[o,—\_/a]
- 5_1 < E < sin1 cos0 sin®
e TRl v, s el o Aden BWR fierd 8, a9
= sin1 > cos(sin1)
From (1) & 2o 0 0 Jo
- f(0) = sin1 — cos(sin1) > 0, Similarly THTTT Alcose’ %) BlO gna) ©

T . Let mid point of AB is (h, k)
f(E):5|n(cos1)—1<0 T AB FT 7 fag (h, k) B




1.

Ans.

12.

Ans.
Sol.

1.

12.

13.

Ans.

14,

Ans.
Sol.

h Vo k Jo
coso ' 2sin®
h=-t2k=t=kK=-hor3dry?=-x

from (3) &
o —4Ja 4sin®0
sin26  coso cos0

If both the critical points of f(x) = ax® + bx? + cx + d

(B)

The least number of imaginary roots of f(x) = ax® + bx* + cx? +
dx + ¢
(A)

fi(x) = 3ax? + 2bx + ¢

As both the roots are negative F[& a1 & FOTHSD & |
2b c

- ——<0and— >0
3a 3a

= aandbhave samesign a3R b & forg M B

= aand ¢ have same sign. a 3R ¢ & fag M 2|
= bc > 0.

Case _ I:
a is positive a FHTHS B |
Case—-l(@): d>0

f(x) have 0 sign of change

and f(- x) have 2 sign of change.
Case—-I1(b) d<O

f(x) have 2 sign of change

f(—x) have 0 sign of change

= Maximum number of real roots = 2
= Least number of imaginary root = 4.

Case - Il
a<0
Case-1Il(a): d>0
f(x) have 2 sign of change
f(— x) have 0 sign of change
Case-1Il(b): d<O
f(x) have 0 sign of change.
f(- x) have 2 sign of change.
= Maximum number of real roots = 2
= Least number of imaginary root = 4.

If number of prime numbers less than
Al £ | B ST T8I B AT
©)

(D)
(fnx)2 +3fnx - 4> 0
(Inx=1) (Inx +4) >0

So fnx < —4 or fnx =1

x<e™ X>e

But x>0

So Xe (0, e“‘Ju[e, oo)
a=0,b=4c=1

15.

16.

Ans.

Ans.
Sol.

17.

Ans.

Sol.

13. 2

14. /5

The real values of k for which the ...............

(D)

The real values of k for which the ...............

©

If we take g(x) = x, we obtaining LMVT

If we take g(x) = x and f(a) = 0 = f(b), we obtain Rolle's theorem

AfE gog =x A9 o a1 8 LMVT 9T &1l B |
& 89 g(x) =x T f(a) = 0 =f(b) oI B, AT el T YT BIehl & |

16. Let « and B be two distinct roots of f(x) =x* - 3x+ k=0

thenO<a<pB<tandf(a)=f(B)=0
The function satisfies conditions of Rolle’'s MVT, so for some y e

(c,B)
f(yy=0=3y?-3y=0=y=00r1 but none of these lies in (a,

B) so, ke ¢

16. T f() =x0—3x+k=0% o 3R B3I AT A &, 9
I 0<a<P<1Td f(a)=f(P)=0

BE y e (o, B) D FB AMI B ¢ I 7T 71 WA BT TG
AT B |

f(y)=0=3y2-3y=0=y=0311 Afb 79 & ®IF H I<RTA
(o, B) H TET ATAT 3T: ke ¢

4x
P. f,(x) = |:7} sgh

©)

4x
(P) f,00= {7} sgn (¢ —x + 1)

- X-x+1>0 Vxel[-22]

4x
= 0=

= f,()e{2-1,012
= f,(x) is discontinuous at five points f,(x) 9@ fa=gam W
A B
= f,(x) is non derivable at five points f,(x) 9fF fa=gar W
JTHET Bl B
2x -1
m
2

(Q f,x) =cos™ {sgn (COS

xe[-2 2]

2x -1 .
Put t = >

2x -1
sgn| cos T

2
1, —-5n/2<t<=3n/2
-1, —-3n/2<t<—-m/2

=<1 —-n/2<t<mn/2

-1, n/2<t<3n/2
0 t=n/2 3n/2—-n/2 —3n/2, —5n/2

Hence f,(x) is discontinuous at five points
I f(x) 99 fagall R erIaq




T

T
Range of f,(x) = {0’ > 75} f£,(x) BT IRIR = {0, > n}

(R) f,00 = max. ({x + sin®> + cos?}, {5 — x})
=max({x + 1}, {5-x})

Discontiuous at five points and non differentiable at seven points
in [-2, 2]

1
Hence range E! 1 v {0}

1
et W{E’ 1ju o2

S) £,60= VX2 + [X]?

-xX)+4 , -2<x<-1
-x+1 , -1<x<0
f,0 = X , 0<x<1
Xx+1 1<x<2
6 , X=2
= Discontinuous at x = -1,0,1,2 x=-1,0,1,2 T 3{Aq

18. P. f:R — R is defined as f(x) =
P. f:R— RuRwfa g f(x) =
Sol. (A)
(P) when k < 0 then f(x) is many one

9 k <0 Td f(x) TgVH B

y
w/

0 I K2

9 k>0 @l f(x) Tha! &

- + -+ +
-4 0 1 5

(=00, =11 U (0, ) — {1, 5} minimum positive integral
value = 2

+ — + + +

R R S S forg 9 o1 W
o (=00, =11 U (0, ) — {1, 5} FATH S YoIis AT = 2

(Q) See the sign scheme

® |[[x=1-1]-1] = 2

S) f')= —F5—
(8) f'x) x| 1
1

foor Y

1
— =2
(F(—+2))?

19, P If 4 —3x-12=3F+12 21" ..
p_q-% 4x_3x—1/2=3x+1/2_22x—1’

Ans.(B)
SO'. (P) 4x — 3)( -1/2 = 3x+ 12 _ 22)(—1

- x (1+%] . [%]

(53 R

= x=3/2

logyb—logny a
logy a logn b logy c
logy ¢ - logy b ~ logyc—logyb - log, a

logyb—logy a

logy ¢ logy b

b
logy —

= . log,c = log,c

logy —
ng

s k=1
(R) log,(x* +5)21log5=1 ... 1)
log, (25 + x?) 2 log;25 =2 ... 2
= logy (x* +5) + log, (25 +x?) 2 3
But RHS of the equation is less than 3
TR RHS FHIHRYT &1 917 < 3
Hence it has no solution 3/ ®T$ a1 &l & |

1 Iog1,9[x2— gxqﬁj 10
2
(S) 3 < 1=log, (x —?x +1) <0

10 10
XZ—?X+1S13 xe [0, ]

3!
10
Buthz—?x+1>0 = x>3ordx<

from (1) and (2) Ma @
Solution is 81 & [0, 1/3) L (3, 10/3]




20.

Sol.

21.

Sol.

22.

Sol.

23.

Sol.

a=0,b=1/3,c=3,d=

mla‘

S, : Latus rectum is the smallest ..............

S, : R B FaY BIST U ..o,
(A)

PS+8Q 5,

= PS+8Q2>4a

y= —+XxX+1
2

==X+ 2X+2=> -2y +2=x2-2X

y 2
) _Z
= (x-1)2=-2 3

Let f be a twice differentiable real valued function ...............

f, 31 IR JTBAT TRAMAD AT AT oo
(B)

d((f(x))2 +(f-(x))2)
dx

=-2g() (F()*<0 ¥ x>0
()2 < 25 — (F(x))? < 25
~1f) ] <5

=2 () (f(x) + ()

If

al
tanatanp——| +
6

b!
tanftany — —
Btany 2‘

c!
+ tanytanoc—g S0, e,

If

al
tanatanp——| +
6

b!
tanptany — )

|

c! .
+tanytano — 3 <0, W&t =123..n, T4

al b! c!
S,: tanatanp = —, tanptany = E , tanatany =

6 3

I b ¢
g+E+&:1za:b:c:1
6 2

T tano +tanp 1
2 7 1 tanatanp tany

= Ztanoc.tanB =1

S,ia+p=

If the conics whose equations are (sin?0)x? + (2h tand)xy

(D)

ad + bc =1

24.

Sol.

Curve through the intersection of S, & S, is given by S, + AS, =
0
= X2 (sin?0 + hcos?0) + 2 (h tan® — Ah'cotd)xy + (cos?0 +
Asin20)y? + (32 + 161)x + (16 + 321)y +19 (1 + 1) =0
The above equation will represent a circle if sin%0 + Acos?0 =
cos?0 + %sin?
FHIFERO g1 BT TG BT & IS sin?0 + hcos?d = cos? +
Asin?0

T

=(1-24)cos20=0=hi=1o0r IO = Z

htand — Ah’ coto = 0

T
= htan6 = Ah’ cotd which is satisfied if L =1 & 0 = Z =h=H

. T
= htand = Ah’ cotd ST TGS B & AT A=1&0 = 2 =h=
b

PART-Il : (PHYSICS)

Two coaxial long solenoids of.............ccccccciiiiiiiis

T TR TS D FHNETT T .o

(A) Magnetic field is non zero only in the region between the
two solenoids, (where B = [ n,i,)

Fad &1 aRTfeEel & w2 & aRers § grdg & SR B,
STET B = poh,i,

B2 2. 2
. . _ 2 HoNahp
. energy stored per unit volume = 2H = T
0
B n,2i,>
- O udie smras # dfud st = 20 " “0#
0

The energy per unit length. = energy per unit volume x area of
cross section (were B = 0)

gfd gwie TS ¥ Sl = 9fd UHie smaad § wfad Sl x
U P &FH,(STal B#07)

2. 2 2.2
H,On |2 H, nsi . - . .
TZ Im (r,2-r2)= % [m(r,2-r,?, since &b nii, = n, i,

25. A small bar magnetic of magnetic............c.ccooiiis

So

26.

So

TP BIC BY gD Bl GBI TEHT oo,

.(A) Since @5 U=-M.B
- a OB, -
F=M, 9By i+M, —2]

OX oy

E =2ACEi +2BDF]

at® T =(Ei+Fj) F = 2AECi + 2BDFj

A uniform magnetic field é eXIStS...coi

UH U GBI & B TB o
R? dB
2r dt
Where r is distance from center
So, (B) is correct option.
Since wood is insulator so there will be no current so it will
rotate but copper ring will ramain stationary.
Hence (A) is also correct option.

Torque will act on wooden ring while there will be unused
current flow in copper ring so (D) is also correct.




27.

Sol.

28.

So

FEf re 9 g ©

T (B) 9L 2 |

AR BAD & A g BIT URT GRT I € B
9R=g I8 goia afq s, 9 P g7 Rer 2|

q: (A) TE B |

AHS! B gAY YR FATEL! AN | A I8 FA | 31 (D) HE
&l

A light ray is moving from A to B........
T yere fer fafd 1 d g8 W
(B) Optical path length of AB= d-r+nr. So the time lag from A to

nr+d-r

B will be .So option B is correct.

AB I USRI THTS = d-r+nr 31d: AW B H 977 9=arq (time

nr+d-r

lag) 291 o

3rd: fapeu BRI B |

In a continuous printing process.................

[ BIU B UHA A, SRS I

. (C) Suppose total length of paper is £. r, is inner radius of

spool

1 5 ST 31 G d@wE £ 5| r, R (spool) BT ARG
e g1
then dd
and at this moment

mrl-mr2={Lxb

TAT 59 &0 R
vV =ro
Differient equation (1) w.r.t. time

THIBRYT (1) BT I & AUET Jadher

ar . %
T % 2r. dt =0= dt.b
dr vb
5 - 2 (3)

diff equation (2) wrt time
TSR (2) BT AT & UL adHer
V=ro
dv.
dt

do dr
dat @ Ldt

ﬂ ﬂin -ve
dt dt

29.

Sol.

30.

Sol.

vb.o
" 2nr?

using (3) & (4) o

(3) T (4) BT T &RA R o =

vZb

T 2nr®

vbo  v%b
2nr? 2nr®

Two small identical balls lying on.............cccccooiiiiiiii.

T BT TURT I SRS T TR T,

LJK
2 \m

At new equilibrium
T FTRITERI WR

D) f,=

I
4re, (4€0)2 = K3t

1 q°
4neq 1603

Now ball B is slightly displace by x then restoring force
3T B P! Eh! A x BRI foRenfud a=d 8 99 g4 9

=3 Kol

I
T 4meg (404 +X)> ~KoGBlo*+x)
1 q? | 2X
= 4neg (40,)° 40, ) KBl

2 2
197 1 92X g g —Kyx

= 4ne, 16£% 4ne, 16£% 47,
2
g 5 +Kq | X
B 4ney x 32 9
471516 x 3K,
d?x 5
=m—-=-Ky=x
a2 °2

5
= .=
3

A hemispherical shell of radius R...........c.ccccooceiiiiniiiiins

TP AGTNATBR DI BT BT R oo,

Ho 2rdl

(C) dB= ER—3 (R sinB)?

dq
dl= —.® = ®oR%in0.d9
2

5= [22 2 in? 0woR2d0
47 R
R71/2
R:% jsinem—cos?e)de
0




HOG R

WIN

. The time period of small oscillation .............ccccocceiiiiiinnne

RS & ReR I8 7 B 7R oo

. (C) Torque about point of contact

et 95 @ A gemeet

(LA.O.R)
d?o
dt?

—-mgsindr = (mr? + mr?)

—-d%0  mgsin¢r
dt? ~ 2mr?

o
R-1)

For small ¢ sin¢=¢ =

o
R-1)

JAPFH fow sind=¢ =

g ro

=2 "R-n

¢
dt?

24 g

dt2 ~ 2(R-r)

o

2R-1)

_2n
T g

. If voltage in circuit at an..............cccccooiinnin.

afe aRuer A fEET @0
Ans.(C)
.Vg=1R=160=10R = R =16Q2

_ Ve 80 _ 1
Xe=Xe=1 T70 T 27fC

V=1

rms

1 1
C= 2rx50x8 ~ 8007 F

M0
X, = I 70 =10Q2 =2 fL
0 1
27x50 ~ 10x vV, =100V

E,ne SOUrCe voltage T aTeedl

=L=

=/(160)2 + (100 - 80)?

=20 /65 V=80V
phase difference between voltage and current
100 -80

160

tand =

. When

100 -80
160

Vi > Ve so, voltage is leading from current

V>V, T, AT URT H 3T |
E= 20465 x /2 sin (100 t)
E =20+/130 sin (100mt)

Current as a function of time

el 9 gRT & 7L B tand =

E (1
; - - [1007wt —tan™'| —
i = 1042 sin { T (SH

"z

. J200 sin[1 oom-mﬁ(%}j

2

0
A =100 watt m2then.............cccooovvviii
2pv

2

Po

S A =100 watt M2 8 T
2pv

Ans.(B)

. Average energy density of............cccciiiiiiiin.

megm H e BT ST,
Ans.(C)

-10

10
. (39) B=10|09W =20 dB

1 po2

35) Ener density = & = it can anaylsis b
(35) gy Y 2V2p ( Y Y

< | =

dimensional analysis also).

1 I
Tl ©+eq = §%= v (3 faftr faeemor & +f ura a= G
=)
Distance of central maxima.....................................
PH &g Sfeass.
Ans.(A)

. If the film in front of S, is removed................................

IR S, ® TR T TBH B
Ans.(C)

. (i) For the central order bright to be formed at Q path difference

at Q must be zero.

FHER TS e QR 999 $ fog, Q R 9A=R IR B |

St~ s, Hs
N P
—— 1)(
—a
My Szpzt
5 )

(1821 + (SQ = HHg + thy) = (S5 + S;QHy) = 0
(S5Q = S,Q)H5 = (S48, = S4Sg)Hy + (Mo = Hy)t
dsingu; =@sinO) g+ (m-pt M

Bd) g2
2D )= o Wit -t




38.

39.

d
(Forsmall® & ¢, tanO =sinO=0= —tanp =sindp=¢ = %)

D
? 4 (3 9)4
*=10° *3*\2 5) g 1070

(i) In absence of slab from equation (1) ;t =0
gfgeT B1 R § T®ROT (1) ;t=0
dsin ¢ gy = (dsin 0) p,

x _d
20 %7 D

40
Ans. (i) 0 (ii) 57 mm downwards =11 ®1 3R,

The angular speed of the ring..........cccccoeiiiiiiiiins
oA CAD I e S i N
Ans.(C)

In the above problem a point charge..............ccocceiiiieennne.
JORE I H A TP +1 O
Ans.(C)

Sol(38). Induced electric field generated will be

R?(AB
g ufd faga &3 E= or | At

Torque about the axis is a7 @ gRka: qeree!

R? AB
T=(qE)(r) =q ?E r = tAt=Io

2
q {F\;—r%J rAt=(mrd) w

qR?AB
0)=W (r=1m,R=05m)

1

w = ;5 rad/sec

8

Sol(39). To cross the point B, it has to cross the maxima of potential

40.

41.

energy (center point). Applying energy conservation between point
A and centre point : —
fag B® R &3 & forg, 39 Refas st &1 Szemm aran

W (B7F) UR BT I, A AT B7§ & Hel GHoll TR0

frgq e W)
ki + Ui = kf + Uf

> mu? + (q,) [12+(\/§)2 =0+(q,) r

u =30 m/sec

Match the columns : (All the rigid bodies.............cccocvvviiiniinnnn.

Pie B e BT : (T B oo
Ans. (D)

Sol.

(p, s) since there is net impulse, translations motion will occurs
for all cases.

(r,q) only in C, impulse is passing through centre of mass. Hence
rotation will occur and angular momentum will increase in all cases
except (C).

(p, s) Ifes Tt afRomd ama e & vt Rerfal 1 wermraRo
T Bf |

(r,q) TS (C) ¥, 3T THAH T ¥ oRdl & | TAY (C) &
SfaRad |4 # goiF 8 g ST F97 9877 |

42. Consider the five different physical.................ccccccoiii
dfg = Wifde aRRIfET..
Ans.(A)

Ho
Sol. Bo= 5 o
B, = ol =B, ("." no current through the circle) (. I ¥ ®T3
17 2R ol- g SN
g1 yaTfed &1 8)
Hol Hol
B2~ 5.R ~ pr " Bo~ B =Bo(1-m)=-2148,
Hol Hol
B, = 27R + E =By+Bymu=B,(1+7)=4148B,
B MOi 3 “Oi 2 sin 60°
= —_ x
+% 2R 47(Rcos60°) @ Sine0)

43.

44,

Sol.

45,

Sol.

(.. OA = R cos 60°)

Hoi H0| _ )
* 2mR "27R - 33 B (1-343) =-4208,

S,: Due to diffraction of light wave..............................

S, UM Bl FAE TR TACAT evveorrerrceerenreeenenn
Ans.(B)

S,: A stationary charge particle.........................cooo.
$,: U ReR Sl ®or
Ans.(A)

S, : When é changes with time then force on charge particle
is not zero.

S B AT B el uRdfd g @ a9 Srafdig wor o ad
A BIAT B |

$,&S, : KVL and KCL are always valid in any combination.
KVL der KCL ¥t ST & forg &irem o 7|

S,: When a current carrying closed...............cc.cooei.
S,: S Th I HRTEATE] A Bl oooveeeeeceeeeeeecerenennenens
Ans.(C)

S, : When B is increase then radius of loop tends to decrease.
When B is decrease then radius of loop tends to increase.

S,: 54 B a1l ST & a9 (U @1 F2rear ges 1 ygh vl ¢ |
T4 B USHT ST & 99 S[@ B 3o 987 @l ygfiy @ & |




46.

Sol.

47.

Sol.

48.

Sol.

49,

Sol.

50.

Sol.

51.

Sol.

S,: When tension in a stretched..........
S, g8 SN W 9 d1d dg/I
Ans. (A)

S, Since L is constant so 2. maximum is 2L which is fixed for all
tension while frequency changes with change in speed of wave
in string.

S,: True

S, Ratio of ; remain constant so speed of sound not changes

with small change in pressure, so speed of sound approximate
remain constant.

S, Hfe L & ara: A srferpae 2L 8 S el o= o foe i
2 STaf Mgy SR W ORI BT =1 uRafkid 8 & wrRor gikafid
gl & |
S,. |

Sszgwaawmﬁaﬁam%mzwﬁaﬁmﬁﬁé
gRed= FE1 B8 99 W ¥ ey yRad fRar o & wife
gafere safy &Y =1t o e B B

PART-II : (CHEMISTRY)

Na/NH, () Oi%
ae——— L AN
A
Na/NH, (¢) OiCA
Q <A— PAAT Q e

D)
cis-alkene formed by lindlar catalyst and trans - alkene formed
by Na/NH,

fAa-vea M favsaR SRS 9 Z1RT Ued= Na/NH, BRI a1 2 |

CH,=CH-CH=CH, At given temperature ................
CH,=CH-CH=CH, f&d v qmm wR, 5 Siffha e
(A)

Self explanatory. (TId: ¥ A7)

The products of the following I ...............
IR I a1ffsrar & ST e
(B)

() HPdicaco, CH~ _ .-t

=c __Br____ (d¢)-2, 3-dibromo butane
AT - -2,
H” cis

Anti addition
CH,-C=C-CH;

Br, CHa H./Pd
o 8 C C<CH ~Syn adaiion” (df)-2, 3-dibroma butane

r Trans

—Br_, (dry2, 3smEaT o

- T
CH,-C=C-Ch; Br. CHaL Br H,IPd
. Seac P, (42, s T
cel, =gy, T Fmam
Br” fyum :

Which of the following is @ meso ..............

1 9 BT W (MESO0) e
(B)

Meso compound has atleast 2-chiral carbon.

A1 e & B0 9§ B9 2-fova wd= SuRerd 819 =1fey |

Number of fractions on fractional ..................
a1 70 807 B YHTSH SIMTRTTT e
(C)

52.

Sol.

53.

Sol.

54.

Sol.

55.

Sol.

Nitrous acid (HNO,) converts amino acids ..

AT A, THHT AT BT BB TATAT oo

(B)
Since proline has 2° amino group.
fP HTel 20 THHT TE =@ § |

NH,

| The reagent (X) ..............
CH,- CH-COOH

NH,

| (0,4 J—
CH,- CH - COOH
©)

NH, NH,

LiAIH,

| |
CH, - CH - COOH =———> CH, - CH - CH,0OH
. hence X'is LiAIH,

NH, NH,
l LIAIH, |
. CH, - CH - COOH ———> CH, - CH - CH,0OH
ST X, LIAIH, B |
HOOC — CH, CH, - Ph

H,N-CH-CO—-NH-CH-COOCH,
(Aspartame)

HOOC - CH, CH,—Ph

|
HN—-CH-CO-NH-CH-COOCH,

(Tercn)
(B)
Aspartame is an artificial sweetener, Ill is incorrect statement
aspartame is an ester derivative of a dipeptide, made by aspartic
acid and phenylalanine.

eI HEM AYRS TR B 2, |l B Ted § FifH v
SRUCES B TR G- &, 91 THEIEH 37 3R Ba et
SRR

18
CH,~COOH + C,H,OH __Conc.H,80,

18
CH,-COOH + (CH,),C-OH — I H:S0, |

(B)

II
CH,— C—OH —"—

O 18
) C,H.OH(A%)
o)
| 18
CH,—C—OCH,
18 e

(CH,),C — OH ——

(CH,), c® +H,0" M,




I
(CH,), C — O — C — CH,

OH Conc. H,SO,

H
56. CH,COOH + D E
C

H,
CH,
CH,~COOH + Ph—('D—OH _ ST AS0, % H,S0, A4 J—
C,H,
Sol. (A)
H
CH,—COOH+ D OH
CH,
(1°)
H o)
| Il
D l O —C—CH,
CH,
optically active
13w afsa
CH, — COOH +
i "
1l
Ph—?—OH —>Ph—CI:—O—C—CHs
C,H; CH,
(3°& benzylic) racemic mixture
(3° va dwhifera) s s

§7. Compounds formed form P

P d QERI 99 A&
sol. (B)

68. In the following reaction sequences V

frafaRea sffsar argspal 3, v

sol. (A)
(57 & 58)
COOH
HOOC\C - C:/COOH Cold alk. H-—At——OH
H”7 " KMnO,  H——OH
it (Syn addition)
P' (Cis) COOH
Meso (S)

COOH COOH
H\C= C/COOH Cold alk. H——OH , HO——H
Hooc~~~ " ™\H KMnO, OH——H H—f—OH
. (Syn addition)
Q' (trans) COOH COOH
T U
(Racemic Mixture)
@)
H,/Ni
HOOC-CH=CH-COOH —PA @)
Q o)
\

Q OH OH
Anhydrous AICI, Zn—Hg
T, >
O e HCI [e]

lHSPO0

ey

[¢]

(o}
@+E‘>O

o

A

Sol. (57 & 58)
e COOH
HOOC~, _ . ~COOH KMnO,  He—t—oOH
H-~ " 7 NH H—}— OH
(R =)
= (S)
a9 e COOH COCH
H~_._ ._~COOH KMnO, H——OH _ HO——H
Hooc-"~~ 7 ™NH R 1) OH——H H—+—OH
'Q (e COOH COOH
T U
(e fason)
o]
H,/Ni
HOOC-CH=CH-COOH —’A o]
Q o)
Y

() o OH OH
Fstar aicl, Zn-Hg
* o O ) FiCi O )
[e]
\

H,0
59. [X] H,S0, 2

[X]% L?ﬁﬁ’cﬁiﬁeﬂﬁﬁ:&m

Sol. (A)




Phe Hso, RDS. @ HO

Ny — c=N 2205 GH,-C=N-Ph
TN NG ‘
CH; OH HC UoH:

KOH / A
CH, - COOH + PhNH, <®—' CH, - ﬁ ~NH ~Ph ¢———— CH,~ C =N Ph
H

60. Which step is Rate determening .............
B U 99 FeiRe
Sol. (B)
Migration of phenyl group is rds. (Step Il)
. B T P WIARRY 91 FaRe 98 (5-1I) g 2

61. If the reactant ‘P’ is ethyl chloride
Ife afreie P oRe RS @
Sol. (C)

Mg
CH,CH,Cl—— > CH,CH,MgClI
ether

(IIHQ—CHS
LR CHa—CH?—(IZ—R
OH

62. If the liquid Q is H—C — OC,H5 then ..............
|
O

Ifg @ef Q@ H-C - OCoHg & @1 STE R
]

Sol. (A)
)
H,O
H= G —0C,H,—gX 2= 5 H — C — R(2°Alcohol)
fl excess l
OH
)
X H,O
-G -0CH, &g 2 H- ? — R (2 weaE)
OH

63. Match the column | .............

Sol. (B)

— 1° Alkyl halide and anionic strong nucleophile = S,2
— 2° Alkyl halide and anionic strong base = E2

— 3° Alcohol and acidic medium = E1

— 3° Alkyl halide and weak neutral nucleophile = S
—1°UfeHd 5SS 3R TAANS yadl IS T8l = 5,2
— 20 Ufochel BT s SR TARI® Udal &R = E2

- 3° UchIala AR el e = E1

- 3° Ufepe BaTEs AR a0 SISl U9 gfag wiies
IATE = Syl

64. Match the column .................

Sol.

<

() Me~C—CH,~CH,~CH,~CH,~C—Me

Me
oH® A
: OH ——
intramolecular -H,0

aldol condensation

”
Ve
\C

é/Me

CH,—CH,~C—OFEt &t

Dieckmann Reaction
CH,~CH,-C-OEt (Intra—claisen condensation)

(R) Perkin's condensation reaction.
(S) Benzil-Benzilic acid rearrangement.

I <

Sol. (P) Me—C—CHQ—CHQ—CHz—CHZ—C—Me

™
e
e
Me
OH® OH i}
araanfoas -H0
yeTsiel e
™
e
~C
i Me
I
CH,-CH,~C-OFEt OFt
@ Ly on ot ST ST
PR ety (3T Fetol- He)
||\




65.

Sol.

66.

Sol.

67.

Sol.

68.

Sol.

69.

Sol.

o

|

(R) ufer= o=+ rforfepan
(8) IFSTa—dfSIfers ara gAfd=ard

Match the product of Column- IL...............
piem - 11 % & T SR BT e
(R) R

|
(P) RMgl + CH; = C = N —> CH, - C = NMgl

_ MO CH,- |c|‘, ~ R (Alkaone) (&)

(Q)RMgl+S=C=S — > R—lcl)—S—Mgl _HO"

R — (I:!: — SH (Dithionic acid) (SEUMING ar)

(R) RMgl + CHsCHZO—ﬁ— -
0]
'? R
CH,-CH,-O0-C-Cl —— CH3~CH2——O——(|3+
(I)Mgl |

MgICl
(Ester) (TxR)

(s) Rmgl + GCH,~CH,—— R-CH,-CH,-OMgI
O

__ MO R—CH,- CH, - OH (Alcohol)(TeT&Te)

S1 : Alcohol gives substitution .............
vepTeral, HI & smer ufaRenmu ..,
(B)
S, : Benzene diazonium chloride does .............
=T SEUHITRIY FARISS A T e
(R)
S, : Alcohols are easily protonated ..........
Uablalel Bl UTSHIERO] fOhate ..o
(C)
S, : 1, 3-butadiene is monomer ............

UTHfa® TR B AFAR SHE ..ceveoees

Sol.

Sol.

Sol.

Sol.

PAPER-2

PART-l : (MATHEMATICS)

Value of sin 24° + cos 6°
sin 24° + cos 6° &I
(ABCD)
sin 24° + cos 6°

= sin 24° + sin 84° = 2 sin 54° cos 30°

4

4

{\Eﬂjﬁzﬁhﬁ
2

The solution of the equation 7'99% — 5(logx + 1)
FHpRUT 7109X - 5(l0gx + 1)
(ABC)
Let log x = a, then given equation can be written as

AT log x = a, A9 &I g FHIHROT

7a_5.5a - E5a _ E7a
5 7
25 (5Y B
—_ | — - a =2
49 7
logx=2 = x=100

-

Values of x for which sin'|x| + cos™'x =
X &1 7 5798 7T sin|x| + cos™x = cos ...........

(D)

X e [=1, 1] but T=g x#{-1,0, 1}

Case fRafdl: 0<x<1

sin~'x + cos™'x = cos™ [

-5l

1

1

= @ = 0 not possible TvT &

Casefafdll: -1 <x<0
— sin-'x + cos~'x = cos™'(0) as b [x] = — 1

» T .1
cos'x = E+S|n X

poos T T

cosx= —~ + =

2 2
LT
cos7x =
2

=x=0buto x=0

If f(x) = [X], 900 = X = 1], ceeereeene

e f(x) = [x], g(X) = |x — 1] T4 fog (T)

(ACD)

fog (

-7

4

)

1
4

)

2

-7

7

@J as gfd [x] =0

Q]ﬁ _ 28,

5

=2




Sol.

Sol.

Sol.

-7
gof T =g(-2)=12-1]=3

The normal to the parabola y? = 12x from ............

g (15,6) ¥ WaeT y2 = 12X R Fid T ...

(AB)

Normal to parabola y?> = 4.3.x may be taken as :

RIS y2 = 43 x B 3NHerd BT FHIGIOT BT
y-23t=-t(x-3t)

= it passes through (15, 6) = t-3-2=0
Ig fag (15, 6) ¥ Toikdl B

= t=-1,-1,2

Hence the normals are y =x—-9;y + 2x =36

I AT & FHIBIVT 8 y=x-9;y+2x=36

C
If ABC is a triangle and tanE, tan E , tan E ............
A B C
af§ ABC T& Brat & qen tanE,tanE , tanE ............

(BC)

- Inatriangle ABC,A+B+C=n

= cotécotgcot9 = coté + cotE + cot9
2 2 2 2 2 2

()

cotA cotE cot9 inAP
27 2; 2 are in A.F.

Hence equation (1) becomes 3fd: FHIHRTT (1) &M

cotécotEcot9:3cotE
2 2 2 2

cotécot9:3
2 2

Applying AM > GM

co’[éjtco’[9 A C
2 2 > /cot—cot—
2 2 2

cot%zﬁ

Equality holds when A = C

If the equation sec6 + cosecO = k (k € R) has exactly ............
fg BT sech + cosecd =k (k € R) & FORTA ............
(CD)
f(6) = secb + cosecH, 6 € (0, )
cos® G(tan3 0— 1)

sin?6cos?0

o) =

f(0)=0=0=

ENER
N a

x
4

Now, the equation will have three solutions if k > 2 ﬁ .
3 R B A B BN AR k>2,/2 .

If a(6),® e Rand (@), 6 e R—{th—g, ne I} are ...

AT a(6), 0 € R0 ﬁ(e),eeR—{Znn—g,n el}@ B B

. (ABC)

(1+x)sin?0 — (1 +x%)sind + (x-=x?)=0
= X3(sind + 1) — x (1 + sin%) + (sind — sin?0) = 0

. [1+sin?0) . sin6—sin?0
= X=X - + =0
1+sin6 1+5sino

= xz—x[sine+1_ﬂj+sine [1—smej= 0

1+sin® 1+sin6
~1-sin®
= X=sin0 4 sine
8) = sing e_1—sin6
= ol0)=sinb, PO = T g0g
i 1 1 m /1_sino 1
im . ams . [1—sinB \sine | _ oo+ 1—8in8 Ysino
® 850" [(sme)sme+[1+sin6] ] =|0ve™ [1+sinej
[
= eel)r8+ —_2 =e?2= i2
(1+5sin6) e

(B) F(®) = (n(B(®))

F(-0) = en[tz::gj =_F(©) = n(B(6)) is an odd function
UH favm %o

1 sin2@
no__
lim Z sin? 0
© a0 | 20
r=1

1 1 1 1 sin? 9
= lim 1sin29 +2sin29 +3sin29 T +nsin29]

) sin? 6

% cosec’d cosec?o cosec?s
= lim 10 (2 3 n—1 =
= ni|l- +| = = | — +1 =n
6-0 {[n n In R =




10.

1.

Sol.

12.

13.

14,

Sol.

12.
13.

lim  sin(6) - (sin6)>"°
0-= - . .

ut TEE TR sind = x
2 1-sin0+4nsin® P

. X
lim _X—X
x—1 1= X+ /nx x—>1 1 1

H 1=x*(1+ 2 0
= lim 1= nx)(a form )

lim X=X (1+nx) _ jim 1=x*""(1+£nx)? = x*(2+ ¢nx) _ 5
x—>1 1—x T x> _1 -

If f(x) is continous in [c,,c,] & f'(c,) = f'(c,) > O, ............
If f(x) R [c,,c,] H | & T F/(c,) = F'(C) > 0 covevvenee

If f(x) is continous in [c,,c,] & f'(c,) — f"(c,) <O, then ...........
Y f(x) SFRTA [c,,0,] § FAd & TAT F/(C,) = F(C) <O v,

If f(x) is continous in [c,, ¢,] & f(c,) = f(c,) > O, then ..........
IR f(x), IR [c,, ¢,] F Faq & T f'(c,) - f(c,) > 0

9. (C)

f"(c,)f" (c,)<0andf'(c)=f(c,)=0
=f()-f({)>0=f"(c)>0andf"(c,) <0

= ¢, is local maximum and c, is local minimum for f(x)

= f'(x) = 0 atleast four roots in [c, -1, c, + 1].

f (c,) f" (c,) <O T f'(c,) = (c,) =0
=1 (c)— " (c)>0="f"(c,) >0 f"(c)<0
=f(x) & Rl ¢, WIFR Sfeers & a1 ¢, R Wi s 8|

= f'(x) = 0 atleast four roots in [c, -1, ¢, + 1].

10. (B)

Here c, is local maximum and ¢, is local minimum

= f'(x) = 0 has atleast two roots in [c, - 1, ¢, + 1].

FEl ¢, R W Sfeers ol ¢, R W [fs @

= IR [c,—1,0,+1]H f'(\)=0% B9 § ¥ 3T I
foermm 2

11. (A)
As ¢, is local maximum and c, is local minimum = f(x) = O has
atleast two solutions

S F ¢, R WM I qoMl ¢, R Wi s faeme
g ot ad 8 f5 100 =0 o &9 9 %4 <1 &t faem= 7|

The eccentricity of the ............

g @1 S@=AT .

The area of the largest triangle that an incident ............

EEga & &7 & T, Afaa B0 vg TR

Total distance travelled by an incident ray & the ............
aafaa o qon wRfaa aREfda B
PX=y+2(1+ p)=0= (x+2)-(y-2) =0 pass through (-2, 2)
X -y +2(1+ W) =0= (X+2)—(y-2)=0,(-2,2) ¥ ol & |
X =y +2(1-H)=0= p(x-2)-(y-2) =0 pass through (2, 2).
X -y +2(1 - =0= p(x-2)—-(y-2) =0, (2,2) ¥ Tordl 2|
Clearly these represent the foci of ellipse, so 2ae = 4.

AT T8 SrEgd B AT 8 gAY 2ae = 4.

The circle X + y2 — 4y — 5 =0 = X2 + (y — 2)? = 9 represents
auxiliary circle thus a2 = 9 = e = 2/3 and
b?=5.

A X+y —4y-5=0=X+(y—2?=99ed Il a’=9=e
= 2/3 %] I BT & AT b2=5.

(B) eccentricity Sth—=al = 2/3

(B) Area of the largest triangle = abe = QJE

ftree et BT &= =abe= 2./5

14. (D) The total distance = sum of focal distances = constant.

Hel gYI = A g4 BT AT = 3R

156. Let f(x) : R - R is a function satisfying ............

AT f(X) : R > RT® Hed & ST f(10 = X) = f(X)............
Ans.9
Sol. f(10-x) = f(x) & f(x) = f(4 — x)

= f(6+y) = f(y) = f(x) is periodic with period 6.

= forx e [0, 25] f(x) = 101 atx = 0, 6, 12, 18, 24.

-+ f(}) is symmetric about x = 2

f(x) = 101 will be at x = 4 also

= f(x) =101 at x = 4, 10, 16, 22

f(10-x) = ) = f(x) = f(4 — )
= f(6+y) = f(y) = f(x) gt BrM RordT At F1T 68
=xe[0,25]% o x=0,6, 12,18, 24 WX f(x) = 101
-+ f00, x =2F AN AT B

x=4W A f(x) = 101 8

=x=4,10, 16, 22 TR f(x) = 101

16. Suppose the function f(x) — f(2x) has the derivative 5 at x = 1

AT fF x =1 TR BT f(x) — f(20) BT APl 5 qAT x = 2
e
Sol. y' = f'(x) - 2f'(2x) = y'(1) = (1) - 2f'(2) = 5, & ()

V(@) =f(2)-2f(4) =7 (2

Now, Lety = f(x) — f(dx) = y(1) = (1) =4 F(4) .. 3)

From (1), (2) & (3) & (1) — 4F(4) = 19

17. If ais a real constant & A, B & C are variable angles & ............

IfT a PIS TRAID MR & TAT A, BTI C TR BTV & qAT ...
Ans.9

Sol. v, =tanAi +tanBj+tanCk
v, =vya?-b? i+aj++va® -c?k
\71.\72= ma
[V llVz >V,

YD tan’A 32 _p? —¢? >ma

n mZ2a2
Ztan - 3a% —b? - c?

Minimum value ——= 27

3

18. The number of elements in the range of the function ............

{3 n (2x+3)!
= ,cos ' [4x° -3X)—— + —
el f(X) \/ ( ) 2 \/m ............
Ans.3
T
Sol. cos™(4x® — 3x) — E >0,




19.

Ans.
Sol.

20.

Sol.

21.

B [, \B
= 1<H-3x<0=xe —1,7 u|0,—

2

Also, x> -2& (2x+3) e W

=>x=-1,0,

N| =

The number of integral values of ‘@’ for which the point ............

a® Yo AFl o G e o) I (2a,a+1) .
0
da?+(@+1)?-4<0&(a+1)?2-4(-2a)<0

—aec(-1,-5+2,/8)

PART-Il : (PHYSICS)

A uniform Hollow sphere released...............c.ccccoiieine.
formr ¥ Ty T Rer @R
Ans.(A,C,D)

Required minimum friction cofficient for pure rolling.

& e 1 & forg emavge =g=a gy e

33
MHoIIowsphere:—z = %= g x E = i =03
[1+) S*4*5710
3 3
3.2 82
4 5 3 25
Hsolid sphere = (14_2} = 7 =ZX§X7
5
3
= ﬁ = < Hyjoliow sphere
3
—-x1 3 4 3
Hring.=4 T4 777
141 4 7 7

so solid sphere perform pure rolling and uniform ring move with
sliding.
T B M Y| el T B TE g et gy T
BN |

Mring > MHoIIow sphere > “’solid sphere

Magnetic field along x-axis varies...............cccccovevveinnenn.

X8 B IR FHBT T

Sol.

22.

Sol.

23.

So

24,

Sol.

Ans. (A,B,C,D)

0=BA B = G oBAG B
apply e = % i= lRil = BOI;.A anticlock wise aTTa
vy, + ot w anticlock wise T
(,/ \,'02 +2cxxj
v=w+20xi=BA N\ J anticlock wise dTHTERd

R

In the figure shown the loop placed

el RE T BEST B Tl Fooe,
Ans.(A,B,D)

T
5, B is increasing in inward direction

(Aatt= 7

t=i,q—\JBwa§’rsﬁ-\fa—(;@%

3o
(B)
b =Li
5t
att_Gco
b = BA
(I)—Bosm(DG(D.nR
A S _ . BoR?
= E = Li i=
2 2L

Pick up the correct
Ans.(A,B,C)

. (A) If magnetic field inside long solenoid changes with time,

electric field is also induced outside the solenoid. Hence true.
(B) Since induced electric field is directly proportional to rate
of change of magnetic field, the induced electric field in this
case must be constant. Hence true.

(A) FfE = aRAfaeT & =R gATDI 87 AT B A1
gRafdd sra1 8, a1 gRATAST & qTex fga &3 @1 uRka sian
2 salay v 8 |

(B) IfF uRka fagd &= gy &7 & uRadd &1 R &
FHIUTT 811 B, A1 39 Rerfy § faga &= fraa g
ey w2 |

A sinusoidal wave pulse is

YT &IgAR & T g3 S

Ans.(A,B,C,D)
= E},LAZ(DZO /\_’ R
1 r«,,v1 r?l\"?
= E L A2 mzﬁ

As given, faam a7 8

P @[AZT




Amplitude of transmitted wave FaRA AT HT ATAH

20, 2Thy 2w,
A. = = =
27 v+, T g +T s, N +\/},T1
Uy — Uy \/E_VMZ A
dderm A = = [
an 1 U1+l)2 MZ +\/M>1
Ay 2w __
A1 = \/;1_\/5 ........... (i)
From equation (i) and (ii)
FHIHROT (i) qgT (i ) A
2
5 [M2 2
4 H Bi— K2
5 _x * _|F2
= 2 = (1—X)2 (Assume HTAT x = I, )
= x=5 or J10.2
K2
= T =25 or I10.04
Hi
2 2
N R B
® By o p.nr12 h 9
M2 H2
= = = 0.2[Note : We have taken = 0.04
I M M

as r, > r, is given in the question]z
K2 . .
[ B M_ =0.04 fean 8 =f® r, >r,uea # fagr v 2 )
1

I I LR
M oy T\, T027°

(i) The wave number, G371 H&EAT

o ® Ly

Ll K
K= K= vy, vV L, 5

There is no phase change on reflection.
TE! WREdT R FATAR 81 8

f. 2, 2 5
2" x+1° 127 3
A-—1_X —EA—EA
" 1+x 127 3

Hence, equation are  3fd: FHIHERIT B

5 Kx
y, = A, sin(Kx-ot) = 3 Asin| 5~ +ot

25.

Sol.

26.

Sol.

27.

Sol.

2
and 1 vy, = A, sin(Kx + ot) = g A sin (Kx + ot).

Consider rigid rod of Young's .............
Y I UE B UH g B A
Ans.(A,B,C,D)

Energy density (x, = 0) = Energy density (x = xy) =

du _du_ 1
dv " Awdt T2 P

constant =

27 2
O<Aqy

du
FOll T (%o = 0) = Holl TFed (x = X) = 13d = Y
du 1

= — 2p 2
Avdt = o P Ao
Where A, = Area of cross section of the rod then
el A, =B BT U P &TFA ¢ |
density x (amplitude)? = constant
BT x (3TT)? = e
PoPo? = Po (1 + Kx) A2

AO
A% ArKx
Then dd
\/7 W
Ve Tnerk TV
f po(1+Kx)
}\'=v=f0 _—

Y

dx

Yy
dt po (1+KX)

time taken foram a1 s ——

A tuning fork vibrate with a string...............ccccoooiiiis

T ¥R TGSt SR @ A1t B

Ans.(A,B,C,D)
fstring = f0 +3 f:string = fQ -5
orgen pipe = f0 -4 organ pipe = fO +4

(A) Af = |(f, + 5) = (f, — 4)| = 9 beat per sec. fiea= ufa d@ve
(B) Af = |(f, + 4) — (f, — 5)| = 9 beat per sec. fiea= ufa F@Hvs
(C) Af = |(fy + 4) - (fo — 5)| = 1 beat per sec. fawa= ufd dHvs
(D) Af = [fy + 5) = (f, + 4)| = 1 beat per sec. o= Ul HHve

In the figure shown, a stationary ...,

I T A T ReR USP 'O
Ans.(A,B,C,D)

Let the sound emitted at time 't' be heard by observer at 3s.
1 5 't \1F WR IO & Tl 3s W g 2 |

Qe---------- B ¢S
T 330(3-1) 1/2x108




28.

Sol.

29.

Sol.

30.

Sol.

31.

32.

Then by kinematics : @@ TIfada®l |

1
330 (3-1) + o 10t =350

t2-66t+ 128 =0
t-2)(t-64)=0
t = 2, 64 seconds
required time 3Td¥dh HHI = 2 seconds

at that time velocity of source 3 HHI TR TId &I 97 = 10 x
2=20m/s

SRRV

v 330

v-v, 7 330-20

*. now 3d: ' = x 620 = 660 Hz Ans.

The minimum acceleration of the...................................
ST BT FATH @RV R

Ans.(A)
From the cart's frame
USICASCHICER] e,

W,, = KE, - KE,

L L e
= Ma|5 | +Mg|~5]=0-0 B

= a=g

The normal reaction on the hinge at............c.cccccovivnn
URIATE 07 TR TG T SIRIF .o

Ans. (D)

Initially rod is at rest

greT 3 B M ¥ N
So, N, = Mg sfer’, N, = Mg N; Hinge
Torque = Tt et = Tou

Ly_[me2 ) Ma
Ma| 2 3 g

3 _(ob 3 _oab
= a= = 2973

4 2

Ma + N, = Ma,
3 Mg
= Mg+N2=M(ZgJ3 N2=—T

17 M
N= NG +N3 —C 2

If the mass of the cart is 2M'...........c.coiiiiiiinnn
I ML B F@EIH 2M (A1 B F)
Ans. (D)

Equation of motion for the cart
ML @1 A & forg wefrmRor

Mg Mg 9Mg
-2 +f=2Ma =f=2Ma+ 2 = f= 2

Phase difference between two.............cccccvvvivivinininin.

1 5
X, = 7 adr x, = E S N
Ans.(C)

Which of the following is not...............ccco v

T 3 B T B,
Ans.(C)

33.

Sol.

34.

Sol. At

35.

Sol.

36.

Which of the following is...........ccccoiiiiiiiines

9 3 BT RO
Ans. (D)

Y. = 4 mm [sin(4m(sec )t + %] cos{2m(m-")x + g}

- T T
= (4mm) cos(27x + 6 ) sin{4mtt + 6 }

position of node = @1 Rerfa

e B E 3m 5m LA
—2Ttx+6—2,2,2, ........... 2n - yn=12....
T 4n
3 3 @n-NDr/2-n/6
X= o S o
147 @
X= 5 5 "
position of antinode T @1 Rerfa
E_ T
27X + 6 —ZnE
RN
=Xl T 2

I‘/1M/6 S 776

A fiber of length 10 km is illuminated................ccccccenen.
TP T (FEaR) FTG@ST T8 10 KMo
Ans.42

_ 10km
~ 2x108

10km
T 2.1x108

10x10° {2.1—2} 1
108 42 |7 104 (42)

f=42x10%=420Khz =60 x Khz= X =42

A point source 'S' which is symmetrically...............c.cccooeeen
o # SRICFER AT R 5
Ans.24

n4000 = m6000

2n =3m

_2.6000 x 2x10°10
B 1x1073

=24 mm

y

A uniform thin hemispherical shell...................c..cccooe
TFH TG TAAT AGITART DI,
Ans.60




Sol. O is the centre of mass of the hollow hemisphere and is

37.

Sol.

2

from C.

R
IR 3T& el BT ST 78 O 8 AR I8 C@rzqg“r WREI

f=mg sin O
N = mg cos O

e (1)
)

R R
x — sing = | R——=co0s
N 5 sin o { > 0‘} f

Figure shows a uniform rigid rod
RETGAR TP FHEY, T3, 'L 3TBR e
Ans.10

Applying torque balance on the rod about the hing point.
FrAed g & aRa: B W gl Fgfed o1 W

1

3¢ _
(mg) (T] = (N) () + (WN) (£) where T&f [, = 3

m
Solving we get&8d & IR~ N = 79
So, the friction force is friction 31d: TN Il = WN =

)

Torque of friction about the centre of the cylinder

I S DR B QUG TYYT 9 PI g T

mg
T=OR=5 O

=Jo

net

mg mR?
T = T () > a=5

t =10 sec.

38.

So

39.

Sol.

40.

Sol.

41.

Sol.

42,

Sol.

A parabolic wire as shown in the...........c..cccoooe
mvllgﬁli T URGTITDIR TR XYoo
Ans.10

. Since the wire is kept in the uniform field it can be replaced

by the straight wire connecting ‘O’ and ‘P’. Its
L=(i+1.5])), B=(2i+2))
TfP TR T &3 # 3@ & TR SN O qATP’ B SIS aTed
A AR & yferenfia o Iad & | 39B@T
L=(i+1.5])), B=2i+2))
F_oILxB =10 Qi+1.5])x(2i+2j)

=10[4-31k =10k

= 10Nk

PART-I : (CHEMISTRY)

(ABC)
X can be NaBH,/EtOH or LiAIH,/THF or

AI(OiPr)3/CH3—Cl:H—CH3
OH

X & |&Hdl NaBH,/EtOH T LIAIH,/THF 21

AI(OiPr)S/CHs—CI:H—CHs

OH
COCI CHO
X > X cannot ................
COCI CHO
X X TET Bl
(ABC)

-COCI converts in —-CHO by H,/Pd-BaSO, (Rosenmund
reduction)

H,/Pd-BaSO, RISTvS 39=d+) §RT1-COCI, ~CHO ¥ uRafedd
HGIEE

The correct statement(s)
T Y T AE B T
(AD)

Amongst the given options ............

fed gy faeedi # Aifie forde ..o
(BC)




Sol.

43.

Sol.

44,

Sol.

H
v
In (B) H_C=C_C\CH2

all atoms are always in same plane.

H
-
B H—C=C—

(B) C=C CQ\\CH

2

GHIO H AT IRATY] BHEN T B del H SUReR B |

Which of the given statement(s) .............
M3 Fad H N, O, PR Qo

(ABC)
Cl CH,
HO————H  HO————}
HO— H  H——1——0H
CH, cl
M N
Cl
L
HO——— H
CH,
O
Cl Cl
H————0H HO———H
H ———1——0H H ———p O H
CH, CH,
P Q
The correct functional group X ..............

7 W A A AT B X

(CD)
BFQ
(C) NH,0C — (CH,), — CONH, "~~~

HOOC—(CH, )4 —COOH
2 A

Il I
NH — (CH,), — NH — C — (CH,), — C

)
H./Ni

NC — (CH,),—CN — NH, — (CH,); — NH,

and (C) CH,=C =0

TI(C)CH,=C=0% I

NH, — (CH,), —

HOOC—(CH,)4—COOH
A

I
NH — (CH,), — NH — C — (CH,), — C

Cold dil. eq.

w (T

Sol. (ABC)

EASIGRISEIR
KMnO, /OH®

0
Il

KMO, /OH®  woevveveeee

CH

(@]

CH, cold dil. aq. B I}
Q{ SUET WA g oH _HIO, [ CCH,
— >

OH [Q] C—CH

CH, I

[€]
CH.  KMno,/OH

OH CH,

BHO ,(v) cH.08r,
6. (X)) —
(Aromatic ) CHCI/NaOH/A 2
S0 () cHOBY
(X)
QD)
CHCIL/NaOH/A 2
Sol. (ABCD)
OH
Br Br Br. Br
Br,/H.0 ZnlA
—
OH OH ;
Br Br
J— )
OH
) OH
CHCI/NaOH/A
b
OH
CH=0

)

47. The structure of compound P .......

HRNFE P B AT o
Ans. (D)

48. The structure of the compound Q

ARIE QBT T oo
Ans.(B)




49. P gives following test .............

P A 71 7 9§ S SHD ..o
Ans. (D)
Sol. (47 & 49)

CH, CH, O CH, OH
dil H,80,HgS0, |l
_;.CH3—(|:—C—CH3

CH,—C—C=CH

CH, CH, CH,
®)
Cone. H,80,
-H,0)
CH, CH,
| 020 | )
CH,—C= 04— CH,—C=C—CH; (major)
CH,
(@
5§0. Compound H is formed by the ............
Afire W s el ...
Ans.(B)
51. The structure of compound I ............
ARG 1" B GO
Ans.(A)
562. The structure of compounds J, Kand L ..............
JIfs ', K TAT L' B GREAR
Ans. (D)
Sol. (50 to 52)
(I_')H
Ph—CH,—(I:—Ph HTO)) F’h—CH:(‘:—Ph D20nalysiS . pr_cHO + Ph-C=0
(-H.0) I
“H, CH, ( ]
) g m ) (K) CH,
KOH Canqizam KOH
2action 4 LiAidol) Q
Ph-CH,~OH + PH-COO™ K _ ‘
Benzyl Alcohol L) Ph_?'CH‘C“Dh
CH,
(M)
gel. (50 to 52)
CI)H
Ph—CH,—?—Ph (HT0)> Ph-CH=C—ph ISHFRT b oHO + Ph-C=0
—H, |
CH, CH, ( )
) 1) (J)\ (K) CH,
BT
KOHl st lKOH
Ph-CH,OH + Phecoo®K VAt i
— 7 + = —
N o) Ph—<|3—CH—C—Ph
CH,
(M)

§3. How many moles of acetic anhydride (Ac,0) ................
B-D-@IS & | guia: Afifhan & & forg
Sol. (05)

CH,OH
Q HO

H
H
OH H
HO

H OH
B-D-Glucose

Depends upon number of —OH group

—OH &) ¥ R iR &= 2 |

§4. The substituents R, and R, for nine peptides .............

I &1 T 9RO # A U<TSST (prepitdes) B oo

Sol.

55.

Sol.

Sol.

Sol.

57.

Sol.

(04)

For the polypeptide the isoelectric point will be more than 7.
That means the given polypeptide is of basic nature so it must
contain two or more amino groups. So (iv) , (vi), (viii) and (ix) are
the correct options.

@ i difierge &1 wnfavg fag 7 9§ fde g sHw
e B f didiiese akm ygfa sr R iR A A A 9
IfF AT WE B WIRY | (iv) | (vi), (viil) AT (x) TE
fen & |

A tetrapeptide has — COOH group on alanine ..............

U TEUTIES H YA TR — COOH U faeMM oo

(04)

Following combinations are possible for tetrapeptide

Val — Phe — Gly — Ala

Val — Gly — Phe — Ala

Phe — Gly — Val — Ala

Phe — Val — Gly — Ala

1. In all above sequences C-terminal is alanine

2. Glycine is optically inactive amino acid, hence It should not be
N-terminal so, only above combination are possible.
TENTRS ¢ forw 9 IR FaeH 9v 2

Val — Phe — Gly — Ala

Val — Gly — Phe — Ala

Phe — Gly — Val — Ala

Phe — Val — Gly — Ala

1.9 & 1 91 HH 7 g C o B |

2. R velRie FAftma wiFT oFat &, o/ I N oY =81 B
[HAT B | 3R FR A T IR T |9a 2|

The maximum number of isomers .............

71 A1 & AAT—FARTERT T T oo

(08)

CH,

| Cly /hy
CH,— CH, — CH —CH,— CH,

CH, cH,
CH, — CH, — CH — CH, — CH, + CH, — CH — CH — CH,CH,
I * | *
cl 2'=2 Cl 2i=4
GH, o

*+ Ot — OH, — G — CH, — CH, + CH, — CH, — CH — CH.CH,

Cl
1 1

Total = 08

When the following aldohexose exists ............

19 Qa1 goT Uoeed i St WA oo
(16)




