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(HINT -)SHEET
PART 1 : PHYSICS 3. Ans(D)
SECTION-A Apply WET between initial and final position :
B )
m1g8=(%_m +ml(LWL ]( m 2 2
5 1) 02+ 4ml 02+ml2m2)=mg(2L)
—oml2m02 = mg4l
7
/ b 182l =g
2 =\18g
7t
b= daigonal VB=020 V8gl
(b=012) EE
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apr = (Di{: _ﬁ%

Ans (D)

T1 + T2 = mg (Force balance)

Torque about oneﬁend of rod
T2Lcos30 —mg 30530 =0

So =T,= B¢
Ans (C)
Velocity decreases so the angular momentum.
Ans (D)
¢ me?
0= —
mvO0 3 @
_ 3mV0
40
mol
= — —mvyo
2
=3mv0 -mv =—5mv0
8 ‘ 8
Ans (D)

The F.B.D. of rod is as shown.

for rod to be in translational equilibrium

N, =W = mg ...(ii)
For rod to be in rotational equilibrium, net
torque on rod about any axis is zero.

- Net torque on rod about B is zero i.e.,
{': T * ..

mggcos(-] — N,lcosb + Psind = 0...(jii)

From equation (i1) and (ii1) solving we get

m
P= —gcot 17
2

10.

11.

12.

13.

WET from A to B

Wmg + Wir = AKE.
mg sin@ x € + wfr =k

Wfr=k - mgsine'e

Ans (B)
FL/2
o= —ML2_ =

12

ap = —acm + —ap,cm

‘ape £ TLX 6F _ F 43F =4F
M 2 ML M M M
Ans (B)

Given, slit width=a
Wavelength, )\:6500A0
First minimum, B=30

For first diffraction minima,

nA=asin0
1 x 6500 = a sin 30
a=13000A = 1.3 micron

Ans (B)

The resultant intensity is [R = 41()C052-2-¢

oot
A A D
Ir = 410cos’ ——

and o

Ans (D)

B = DdA_: only fringe width changes

* CBF remains at the same position if
liquid is filled.
* If path diff at O increases, then CBF

will shift upward.




14.

15.

16.

17.

18.

19.

20.

ENTHUSE + LEADER COURSE/Phase-3/27-10-2024

Ans (A)

AD =27(Ax0)

Optical path diff. Ax0 = px
Ans (B)

White spot on screen would be central maxima

where

RP= 16‘22x10 2
>< | —
- =9.1 x 104
1.22 x 540 x 10°°

Ans(B)
I=1

2
2 ock

v
vEar, ~ 2x500x109x36x
o 1x3x108
E =2V3xXT02N/C
€

EO=

(A)Ans

Wave is propagating in ¥ < x~direction.
AN A

KxB=i_"
ExB=V
So'B = ]
_ _ 6
Bo _E% 8 s 103T
B = (B 0j*) sin[ot + kx + ¢]
Or
B= (B0j")cos[ottkx+¢]
- —3A
B=(5x10 ] ) cos(ot + kx)
Ans (A)
2 x 1010
Speed of wave = = 108m/s
3x108
Refractive i =____ =
efractive index 108
Now refractive index = Vgrpir
Vv
3= ¢gfl)
= E&r=9
Ans (C)

ic =idalways)

PART 1 : PHYSICS
SECTION-B

Ans (1)

AX = (U —1)t= w1t

At polarizing angle (Brewster's angle) angle

between reflected and refracted ray is 90°

Ans (15)

2“ sr—n)\
2 X

4 e0s60 = 1 % 5 x 107
3

t=3.75x 10-7m

Ans(3)
al =RA _a2 7 2720-4 ¢

3
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PART 2 : CHEMISTRY
SECTION-A
Ans (B)
For reversible process at equilibrium As =
arev
T
Ans (B)
n =171
n =.500-300=2
500 5
n= Wy wby = (nC) (gsource) = (2)(2
(source
kcal) = 0.8 kca:l
Ans (C)

C3H6+ @ 2> 3CO2 + 3H20

3C+3H2 —>C3H6  AH=20.6 kJ/mole

C+02——C02 AH = -394 kJ/mole

H2 + 1D2=> H20 HA=285.8

kJ/mole

(anc)8H6=[3AHCO2+3AHf(HO)—AHf
= [3 x (-394) — 3(285.8) — 20.6]

(AHC)C3H6=—2060kJ/mole
Ans (C)

. . can exchange
Closed container not insulated &

energy but not matter.

=
Ans (A)

e D pave ! lo-dvl: 101nV2%10X1n 10 atm L =23 atm L=23322]
(q=AU-w)
q=420+2332.2=2752.21

Ans (B)

At constant pressure
AH = nCpAT

AU = nCvAT
Required function =

—Aw
AH

=1-AU=1-CV — 1 —
AH

<

10.

C3H

11.

12.

Ans (D)

Carbonyl compound having OH can give aldol
condensation .
acetophenone reaction.  Only

Ph—(ljl-—CH” having Q-hydrogen.

Ans (A)

For Assertion :Acetal and ketals are basically
ethers hence they must be stable in basic
medium but should break down in acidic
medium.

gnce assertion is correct.

) 1s not L
For reason: Alkoxide ion (RO

I?%st)be false

Ans

carbonyl ~compound

More reactive carbonyl oxidized & é%%s

reaction
reduce.

So, nitro benzaldehyde oxidized & p—methoxy

benzaldehyde reduced.
Ans (A)

6
A]cetaldehyde gives lodoform, Fehling, Tollens,

Benedict test
Acetone gives lodoform test NOT Fehling,

Tollens, Benedict test

Ans (B)
Il
R-CH,OH —<“—» R-C-H
1°~0OH
Ans (D)
Aldehydes give positive Tollens’ and Fehling’s
test.
CH>CHO
@ CH,CHO
cor— 0=C-CH3 Le#NaOH  CHig+ @
[ |Agmiu ) S
CH2C00-
CH2C00-

Cuz0l + 0=C-CH3

Agl + 0=C-CH3

[ ]



13.

14.

15.

16.

17.

18.

19.

20.
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Ans (€)

Order of reactivity :

0
CH,CHO > CH xnrm)yh-ﬂ-m.
(an 0] (1

Ans(B)
H:0 OH
HO
Ph Ph
Ans(B)

P.C.C. (Pyridinium chloro chromate) is mild-

oxidising agent.

Ans (D)
A . PhCH, £ Br
CHOH —2 5 CH,NG 2 >
CH,0CH,Ph + NaBr
Na

Similarly for PhCH,OH >

Ans (D)

We need inversion of configuration

Br2 / CCl4 gives no reaction
SOBr2 gives retention

HBr / ZnBr2 will give racemisation.

TsCl / Pyridine followed by nucleophilic attack

by Br will given inversion
Ans (D)

Example of pinacol-pinacolone rearrangement.
Ans (C

OH OH OH
Br CH; - CH, = CH;
HO T
Br Br
Ans (A)
OH ONa

H
COOH
NaOH i) CO:
@ @ 0 i
Phenoxide ion

In Kolbe’s reaction phenoxide ion is treated

with carbon dioxide.

PART 2 : CHEMISTRY
SECTION-B

Ans (1)

AGo = AHo — TASo
=30000—-3000x10=0

AGo =0

—2.303 RT log Keq =0

Keq=1

Ans (8)
AGe = AH° - TAS®

L6 A 390 o SHLRB D) 1
(1)
Ans

CH,CH=0+ 0H — CH,-CH=0

H E'-' H ?H:DH Lo
== HC-CH=0 ~———

(1 time aldol)

CH.OH
0 ,A\H-\E?H I

CH, - CH=0 =——== HOH,C- CH-CH=0
(2 time aldol)

CH.OH
0 CH.OH
- B :
—95 . HOH.C- -:l‘e..c-qu;;?inom, C-CH=0
CH.OH CH.OH
(3 times aldol)
g o CH.OH
SH L0 gouc -C-CHOH + H-C- d
CH,OH 0
(crossed cannizaro product)
Ans (3)

\g‘-lcn:irc

Ans (3)

OH OH

CHO Br Br
(A) (B)
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PART 3 : MATHEMATICS
SECTION-A

Ans (B)
P(-3.4)

L

Q(0.1)

P'(-3,-4)

Equation of line PQ : 5x — 3y +3=0

puty=0, X~ 3

Ans (B)
E E ’o/;h%
L D &
5 &Y
0 4 :f'\

Bx+5y=0
(O‘O) XToy

On solving 3x + 5y =0 and 15y + 105x =32
We will get vertex A

(Bx+5y=0)x3

15y + 105x = 32

from equations

96x = 32 1
( s
1
A= 40D
o ( )
Slmllarl?r B= 2 _ 32
-1-2 1\l
[ E S A )
D= 5 —13
\ s 2 é'é-a 30
=
Equation of OD
=13
}?: —+x lly+13x=0
=

Ans (€)

Parametric equation of line through A(-1, 3)

: y—3
1S X+t = smt- =T

egs0 Any point on the line is

B(ABCOée ~1, ABsi%e +3)

& C(ACcos® - 1, ACsinB +3) lies
orx ABeas@ + ARsidtivady: 4

& ACcosD —1=ACsinO +3

b AC(cose - sine) =4 .. 2)

But AB.AC=16

S (1) % (2) = 16(c0s20 —sin20) =8
or cos28 =172
tanf =+ 1
\/E(T
( ml —m2 )2\ \/15 vz
I +mlm2 1—

given

(A)

Ans

Image of A(1,2) in
y = x lies on (2,1) satisfies BC

xoTy+A=0 2-7+A=0=A=5

B x7Jy+i=0 C

Ans (D)

Image of A iny =x lieson BC=A1(3, 1)
Image of A iny =-2x lies on

BC=A 11 (=3,1)

Equation BC,y =1

Ex centre opposite to A—[1 (0, 0)

AD—s equation y = 3x

(
oo L3

1
II=(13), D 1
s S

11 2

D
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Ans (A) 9. Ans (A)

i Equation of diagonal AC is

Ix—Ty=8 4 =
3] ¥=c " y—O——Z(X—3)
P ax—y=31 =2x+y=6

e ;

C 4
.
Equation of DE is y = 2 X450
D
so0, point of intersection & vy =
) 9 (3, 0)
PeRRd (3
2 %<3 4
3 4 Then, wegety = 6 andx = 12
= AE) , > (1 o)
-« Centre of square is —= 5
x—-3y=q .. (D) 5
ax +2y=q - (2) Let slope of side AB or AD is m then, Lm =
| 1+m(=2)|
ax+y=r - (3) m=—1 m=3 | |
.y I |
. . . 3
it means equation (1) & (3) are perpendicular
rn1=1,rn=q (1) & (3) are perp AB:y—0=3(x-3)
3 - 3 ~a AD:y—0= (x—il’a
mlxm3=—1 10. Ans (B)
a=3 Ar 2 7
Required area = _l- T —x'}dx
It satisfied a2 — 9a + 18 = 0 e e
e 5 ;
= ———x" |d
Ans (€) -2£[1+x: x]‘
1 .
Homogenize x2 + y2 — 4x -2y + 1= 0 with line o 2[2 il _i} - Q{E l] . E)
—' 2 3 i
0

x + Qy=1 gives
x2 +y2 —4x (x + Qy) -2y (x + Ay)+ (x + Ay)2
=0

For angle to be 90°, we need coeff of x2 + coeff
of y2=0

(1I-4+1)+ (1-2A +A2) =0
=02 20-1=0
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11. Ans(A)

4

x| <4and|y| <4

Area of shaded portion

f

2
A= xdx
12

4
[2€nx]/

2[fn4+L€n2]=Cn64

= =

Shaded region = 14 — An64

12. Ans(B)
Jiy
(-4.1)
~g -2—3 6
k4
Required Area
[ ]
1 x10x4— lr%/—x—3dx+f\/x+6jdx_ J
A
. .
o [ 2 [(—x—3)3/2-3] 3] 2 f3]
3 —4 3
[ [
20- Fj0-1] + 3 9372}

[ ]
20- 34353

(2418
20- =18
3

w !
w

13. Ans(D)
y2=4x; x2=4y

x=4; y=4
x=0; y=0
§3=IX_2dX=Xi:ﬁ_E
4 34 3 3
0
4
Sl_jy2dy y3 _ 64 _ 16
4 2 12 3
0
Sz:ﬁmx_— ldx=2 s )
4 3 |I20|EZ(I
0
_32 16 1 qgr- 3
303
yll
\ yﬂl% -
(O L
S
P S3 =
<+ (O,O\X_4 > X
2
v
14. Ans (D)
Y

A
Val

x=1
3 NZT

area2] 2Wxdx +2 ] V2T —x2dx

1 3

(2)-673
A=8 (33— 1)+2lsin | -
3 7
(A—21sin—1(2 ) 3_g
— = 3
2 V7 2




15.

16.
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Ans(B)

(4+1.4.4)
A= — -3

=4=A1

Required area
=8+A+Al

=8+8=16

2 x(V2=x)dx Let 2_-x=t2
0

2 (2—2)t(=20)dt

2
1

::4I (2t2 —t4)dt

(82+7)
4 T8

4(8N2—7)
15

17.

18.

Ans (B)
f(x) =[2{x} — 1| + [2{x} + 1]

|2rlx} —1|+2{x} +1

L 2 0< xj<1

Hxp < ixp<l

Required Area = 2x _i. + é. X(4+2)x
=1+3=5 2

—  — square units
2

Ans (D)

d 2xy(2y—1)
_y+_£;.;]_:()

dx
X,y>0,y()=1,y(2)=?

d_y _ 2x=2y:1:

dx .
J- 2y dy_ J. 2x
dx
21 2x—1
1 1 2ylno dy=— 1 [ 2%In2dx

In2 2y
L In2y — 1| = —1_1n|2x -1]+C
In2 In2
At x=1,y=1

Putting this values in above relation we get C =0

In[2y — 1| + In2x — 1| =0

2x-1)(2y—-1)=1

_ 1
2y—1=
Y 2x—1

Atx=2
2y 1=

341= 3

y= 10g2§ = log24—log23=2-log23




19.

20.
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Ans(B)

Let,y =tx

dy = t+x dt
dx dx

( )
ot ) _e 24 39
X o' (t2)

d
o 2axedt 0+ (9%2 [ te! (2 )dt: I'ax
dx :

Let ¢(2)=p $'(2)2tdt = dp
I %:I ‘L_X %En(ﬁ. £nx +€nc
= ( 2) (t2)=
0 %) —kx2, p(1) =k
(y2
d@=x2 4 _y4p0)
(C)
Ans
d y(xty3)
d_y - (3
X

dy(xy3_ x2) = (xy + y4)dx

y3(xdy _ydx) = x(ydx + xdy)

7 ayad ()
2y30LY) —
N X2y » x d(xy)
o, Yd(y)= dxy)
X ( 3( (xy)2
Y)a__
= 127 =
2 Xy
Passgs through (4, -2) Pc =0
So y3=-2x

PART 3 : MATHEMATICS
SECTION-B

Ans (1)

ex(1 + yex)(dy + ydx) = 2x dx
(1 + yex) (exdy + yexdx) = 2xdx

(1 + yex)2
= — = X2 +c¢

2
o yex 1 =\2x2 + 4
:>f(—1)=(—\/6— e

Ans (2)
(xcos x)dy + (xysinx + ycos x — Ddx=0,
O<x<m 2
_g_)err( xsinx+cosx ) _
y=X=<€0S X
X COS X
IF = x secx
B I xsecx
Y-XSCEXT ycosxdx=tanx+c
(1)
Sincey — = iil\/é
Hence ¢=\3 ~
() ()
Hence I 4y " L=
,gy s 7 % I-2|=2
6
Ans (+ )
d;L 4x y = X+ 2 <> 1
dx  x2-1) x2-1)3
IF=¢ =&
LF.=(xx2_1)2
) + 2
_1)2 X —-1)2
d (ys(h? - 2
x2-1)2
=1 d(y' x2-1) 2) = I Lzldx (D)
x2-1)7
> v Yoy oL
y(x2 - 1)2
=>c=-+3
-2 VirTmem v -3
aBy =6
=
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Ans (0) ( ) 5. Ans (2)
o ( 2/x| ) 4 x| P is intersecton point of line AB & 2x + 3y + 1 =
f(x) = sin +sin —
1+x2 <o \/1§X2 0
Put |x|=tan0,0 "L % P(7,-5)
o f(x)=sin—1(sin20)+sin ’l(sine)
- o, 1
= |I| 20+0, 0 T
el

T T

n—26+0 0 T,7T

fx)=3tan ¢lx|, x [~1,1]

=]
|
Area =21 (3an1 _ iy )dx
0

1
= 4 [ tan—1xdx

0=7t—1n4
. [b—a] =[4-=n] =0




