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Physics
Given V-T diagram, draw the corresponding P-V diagram.
VAA
Z Y
>T
PA
X Y
4

Auniform rod of mass 4m is pivoted at centre. A particle of mass m strikes with velocity v an the one end of

rod at an angle % and it sticks with it after collision. Then what will be the angular velocity after collision.

2 2
L mxvsin45°= il +m 4 0 m
2 12 2 \

v “/:'.

m
L — f |:1 + 1:|
22 3 4

— )

v {L}D
22 12 4m 4m

Before After

3\/§V
w =
70

Relative electric permittivity and relative magnetic permeability of a given medium are 3 and 4/3 respectively.
Then find critical angle for given medium.

C c c
Here, v = = 425
s
3i
*3
c ¢
=—:_=2
SREVARNCYD

1
.. Critical angle = sin" [;J = 30°.
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4, Two capacitors are in parallel with effective capacitance 10 uF. The energy stored in the C, when it is
corrected to 1V vattery is twice the energy stared in the C, when itis connected to 1V battery. Find the value
of effective capacitance when they are in series.

Sol. C,+C,=10pF ... (1)

1C»]Vz = 4 X 1C2V2
2 2

c,=4C, .. (2)
From (1) & (2)

5C,=10pF

C,=2pF

C,=8uF

cC, 16
Ca™C,+C, 10 =164F

5. Two particles A and B of same mass 0.1 kg moving with velocity V, = 3i and Vg = 5] respectively, collide

v, v A X
elastically. After collision Ais moving with velocity Vo = 4(i + j). The energy of B is given as EJ . Find the

value of x.
Sol.  Using conservation of momentum

(0.1)(3i +5]) = (0.1) (4(i + j)+ Vg)
3i+5]=4i+4j+Vp
iV

1
K.E. of B = Emvsz

1
o«

Value of x = 1.

6. A block of mass m kept in gravity free space attached to a spring of spring constant k is rotated with angular
frequency o, then find extension in spring.
Sol.  m?(¢ + Al) = KAl

mao? = (k — mw?) A/
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7. Input given are A and B, then the value of output ‘y’ will be

Ve =5 Volt
A [> R,
y
5V 3_— B | R_;_
Sol. y=(A+B)
8. A potentiometer circuit, with wire of length 1200 cm and current passing throguh is 60 mA. The second

circuit contains 5V battery with 20Q internal resistance. Null point is found at 1000 cm. Find the value of
resistance of potentiometer wire.

| A
I 'VTW
i =60mA
1000 > [ =1200cm

4

Sol.

, 5
5=ixR; =R =

R 1200 6
Rak= R ~1000 5

5
X —
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9. A proton is moving in a magnetic field with accleration 10'2 m/sec? from south to north direction. what is the
magnetic field if the kinetic energy of proton is 1 Mev (Rest mass of proton = 1.67 x 10-27kg)

Sol. ma=q(VxB)

ma = q(VxBi) N
- N W E
a= qve K
m
S

a8 [

a1 m\Vm
_ o V2

a=qB m?2

am3/2
B =

J2kq

10. A uniform cylinder at 0°C of lenght 1m is partially submerged in water, having 20 cm length outside of water.

Now the tempertaure. of water is increased by 1°C so that outside length is also increased by 1 cm, what is
the ratio of density of water at 4°C and 0°C.

p _20
Sol. RD= oo 100
e 2
RD =, . 100
Oyoc _ 20
Cpoe 21
1. Plano Convex lens of radius of curvature R = 30 cm and refractive index = 1.5 then find focal length of lens.
R=30cm
Sol. 15
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12. Consider two particle Aand B moving in a straight line is given by x = 8t — 3t2 + 10 and y = 5 — 8t3. If velocity

of Aw.rtBatt=1secis V. then find /v .

_dy _ d(5-8t%)

Sol. Vg= ot = Vg = 5

Vg =0 — 2412

Vg = — 2412

dx d(8t—3t> +10)
V,= — Vy= —~ 7
AT a7 A dt

V,=8-6t

V,=8-6(1)

V,=2

M =V, 2+ V.2

M = 2% +(-24)

V| = /580

- Q
13. Gaus Law CﬁE'dA = 2; " is appliceble in
0

(A) In uniform Electric field only (B) On equipotential surface.

(C) In uniform electric field & equipotential surface (D*) On any Gaussin surface.
Ans. (D)
14. Find x component of electric field at origin.

y

y
2q 4q
150° ’ k4
~ ) Cd
Sol. © d p @ k4q
— 2 F 5
J3K4
Er = V3E, ; Eg = e 1
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15. A sphere of non uniform density as P(r) =Po {1 _QJ . Find the minimum density of liquid so that it will float.

Sol.  djgug > dpoay  (Condition of floating)
For minimum density
density of liquid = density of body
=mg =cVg

R
m = Ipdv
0
R r2
m = J.po [1 —¥J4Ttr2dr
0

-
m =4np (r ——]dr
0 R2

mg = cVg
8
EnpoR‘q’g =0 3 nR%g
2
c= gpo
16. Find work done by the gas during the given process?
P/
2, 8) \8.8)
|
N\
| S V
(2.2) (8,2 (12,2f
"1 @8

I N
I [
I I
'_____:___ (12, 2)
I
l
I
I

|
Sol. |
|
1
1

20 (80) (120 Y
Work done by gas is area under the curve towards v-axis in P-V curve.
1
AW=06x8+4x2+ Ex4x6

=48+ 8+ 12
=68 J
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17. In the following diagram magentic field changes from 1000 G to 500 G in 5 sec. Find induced E.M.F in the

diagram.
2cm
D —
. — (B
I I
4 cm l , 4 cm
\2 cm —— 2cm
12 cm
do
. = —— =BA
Sol E at {d }
AdB
E= ——
dt
A =56 x104
= %: —56x10x100x10 =56 x10~°
18. What is the Co-ordinate of centre of mass of the uniform sheet
%
4
1
N
4
2
Vol > X
(0, 0) 1 ]
|
15 | ° 35
m‘(z’z): m (2’2)
Sol. 1
ol 501
2m(2

4m 4
(1)(2m)+(2j(m)+(2}m ;
You = 4m "4
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19. Photon of energy E =4 eV incident on metal A than maximum kinetic energy of e~is T, and photon of energy
E =4.5eVincident an metal B then max. K.E. of e~is T . If De broglie wavelength of e~ from metal Ais 2,
and from metal B is A5. Given Az = 2A,and Tg=T,— 1.5 eV then find work function of metal B.

Sol. Ag=2M,

EREES

T, 1

T, 4

Tp=4Ty
givenTg=T,—-1.5eV.
3Tz=1.5eV
Tg=0.5eV
Tg=4.5-0¢g
dg=4eV
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Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.
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Chemistry

Number of S—O bonds in S—O bonds in 82082‘ ion.
Number of S-S bonds in Rhombic S; molecule.
$,0,>~ > 8 S-0 bonds

Rhombic S; —» 8 S-S bonds.

The complex that can show fac-mer isomerism.
Complex of [Ma,b,] [Ma,b,] [Masb,] [Ma,(BB),] here given.
[Ma,b,] type complex will exibit fac-mer isomerism.

In ethyl-acetate molecule, the type of force existing in it.
Dipole-Dipole and Vanderwaal's forces of attraction.

The correct order of 1%t ionisation energy for Na, Mg, Al, Si
1t LE. : Na < Al < Mg < Si

Which of the following is a greenhouse gas.
CO,, CH,, CFC, water vapour, Ozone and Nitrous oxide

The element with maximum value of 3" ionisation energy.
(1)Mn (2)Fe (3)Co (4)Ni
Mn has maximum 3™ LE.

Heating of gypsum at 393 K results in :
(1) Dead Burnt plaster.

(2) Anhydrous calcium sulphate
(3)CaS0O,-5H,0

(4) CaSO,-0.5H,0

Plaster of paris CaSO,-"2H,0 is formed.

>—\_>1—— dil.HpSO4
ULl SN
OH
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0 0
H,C CN H,C CN
27?7
9. —

HOOC CONH, HOH,C CONH,

Which reagent can be used for above conversion :

(1)NaBH, (2) LiAIH, (3)H,/Pd (4) B,Hg
0 0
HsC CN H;C CN
Sol. _Bafle
HOOC CONH, HOH,C CONH,
10. Find correct rate of dehydrohalogenation / E,
Cl
(a) CINCHz (b) . C)\/CHZ
3
Cl
¢ )\/CH d)H C/\/\CI
(c) HaC 3 (d) Hy
Sol. b>a>c>d
1. Iso-hexane and 3-methyl pentane are two compounds with B.P. of 60°C and 63°C. They can be seperated by

and which will come out first

(a) fractional distillation isohexane > 3-methyl pentane
(b) Simple distillation 3-methyl pentane > isohexane
(c) Fractional distillation 3-methyl pentane > isohexane
(d) Simple distillation isohexane > 3-methyl pentane
Find the correct statement from above :

Sol.  (a) fractional distillation isohexane > 3-methyl pentane
12. Number of chiral center in pencilline ?
Ans. 3

R

>]/NH
* * S
Sol. O/ -’,/ ’
/’ OH
5
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13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

C—O Bond length order will be in Methanol, Phenol, P—ethoxy phenol
OH

(@) CH; —OH > (c) > (b) Ph—OH
Methanol Phenol

OC,H;
P- ethoxy phenol

Incorrect statement:

(1) Glucose gives schiff reagent test

(2) Glucose gives hydroxylamine test

(3) Glucose is found to exist in two different crystalline forms which are named as a- glucose and B-glucose
(4) The penta acetate of glucose does not react with hydroxylamine

(1)

Glucose gives schiff reagent test negative

CN
Peroxide )
>:< —>X); X+ NN\ —> (Y) Identify X and Y

CN CN CN
>:< Peroxide ° /\/\ \/\‘/§_<
; < _—>

For the given reaction
2H,0(f)——> O,(g) + 4H*(aq) +4e E°=-1.23V

Find electrode potential (V) at pH =5 and P02 =1 bar at 25°C (R = 8.314 J/K mol)
-0.93

0.059
E=E°- 4 (107%)*=-1.23 + 0.059 x 5 =-0.935V

At a given specific temperature (T) due to enzymatic reaction, rate constant k, = 106 K,
Find change in activation energy :

6 x 2.303 RT
| k_zzﬁ 2.303 log108 = AE, ;. 2.303x6 RT=AE
nk1 RT & 2 0g108 = BT ) = AE,

— 1 1 . .
For Balmer series in emission spectrum of H-atom v =R, {—2 - —2} , following statements are given :
n

ny N
(a) Spectral lines converge as A decreases.
(b)n, =2
(C) Aoy fN,=3
(d) lonisation energy of H—atom can be calculated by using the v of the equation.
Select correct statement
Statement b, c and d are correct.
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19. Find the volume (ml) of 0.125 MAgNO,(aq) required for complete precipitation of AGCI (s) when treated with
0.3g [Co(NH,).ICl, (GMM= 266.5).

Ans. 27.02

Sol. 3AgNO; + [Co(NH;)]Cl; —— [Co(NH,):1(NO;); + AgCl (ppt)

0.125xV 0.3 = 2702 ml
3x1000 2665 - <M
20. A plot between vapour pressure and temperature is given for three volatile liquids x, y and z. Find correct

order of intermolecular attraction forces.

Vapour
pressure

temperature

Ans. z>y>x order of attraction forces.

2

vl
(mmol/L)
21. !
1 2 [x](mmol/L)
Select the correct option for given sparingly soluble salt(s) :
(1) xy, Kyp =4 % 105 M3
(2) x,y Kep =9 % 106 M3
(3) xy Kep =2 % 1078 M2
(4) xy, K =1% 106 M3
Ans. (3)

Sol. K, (xy) =[x [y] =2 x 106 M2

22. Find the mass of ferrous sulphate heptahydrate (FeSO,-7H,0, GMM = 278) present in 100 kg wheat sample
having 10 ppm of iron (GMM = 56)
Ans. 4.96gm

We 6
Sol.  ppm =y £—x10

sample
0=—Mee 408
100x10°

W, =1gm

. _ 278
Weight of FeSO,-7H,0 = 56

6 x1=4.96gm
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Sol.

Sol.
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MATHEMATICS

A line passing through A(0, —1) intersect x2 = 4y at a point B. Find locus of the point which divides line
segmentABin1:2

8
Let (a, B) lies on x2 = 4y y 2
co=4p L (1) -’ = dy
Let p(h, k) is the point such that
AP_1 B(c)
BP 2 !
P(h, k)

hoO g-B=2 J

° ’ A0, 1)
a=3h, p=3k+2
Putin (1)

(3h)2 = 4(3k + 2)
locus is 9x2 = 4(3y + 2)

If maximum value of *C_, 20C , 2'C are a, b, c respectively, then which of the following is correct.

a_b_c
1 22 42
a=1C,
20
b=20C = 75 19C, = 2a
21 21 42
=21 = — .20 = —_—ph= —
C="Cy =37 PC0= 37b= 72
42a_2tb _ a_b_c
M 11 ST 1 22 42

If area of triangle formed by (1, —1), (0, 2) & (X, y) is 5 then find value of A such that 3x + y— 41 =0.

Area=5
A(1,-1)

1 _y1 B(0,2) Cxy)

1
E(Z—x—Zx—y)=15

2-3x-y=1%10
3x+y+10-2=0
3x+y+8=00r3x+y-12=0
-4\ =8,-4r=-12

=-2 A=3
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X2+0L

4. If for f(x) = fnL ] Rolles theorem is applicable in [3, 4] for ¢ € (3, 4), then f"(c) is equal to

144

9+a 16+a

Sol. f(3)=f(4) = — 36+40=48+30 = o =12

21 28
X2 +12
- f(x)=4n =/n(x2 + 12) — /n(7x)
2X 1
f'(x) = -—
= M= 7%

2(x? +12)—4x> 1
frx)=22 2728 40
= %) (x2+12)2  x2

f'(c)=0 = c2=12

{1} — 1
- PO=14g
A
2 3
5. Find the value of Lim(?’x2 +2J
x>0\ 7x° +2

A . 1{3x2+2 } 1( -4
2 Z  Lim— 1 im (4
Sol. Lim 3X2 +2 |X _ exfgx2 7x2+2 — el;ljgxz[7x2+2] _ e—2 _ 12
x>0 7x° +2 e
82X _ 8—2X
6. The inverse of function f(x) = &, g2 ixe(=1,1)is

1 1+ x
Ans, f'(x)= Z'Oge T—x

Sol. f(x)=y = x=f(y)
82X _ 8—2X
g g2 V= (y+1)82=(1-y) 8

1+y 1 1+y
XK= —— = —| —2 | =f1
= 8 1—y = X773 098(1—y (y)
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Sol.

Sol.

Sol.

Bl

If f(x) = [sin(tan~'x) + sin(cot'x)]* — 1 and y(\/g)

f(x) = [sin(tan~'x) + sin(cot'x)]> — 1

Puttan'x =0

f(x) = (sin6 + cos0)? —1

f(x) = sin[2tan~"X]
Given

dy
= _f
™ (x)

y=f(x)+C
y = sin(2tan'x) + C

y=——«/§ Ans.

(D) None of these

P[ﬂj =P(A)=1-P(A)=

d
d_i =F'(x), then y(—/3 ) is equal to

then which of the following is correct.

How many square matrix A of order 3 can be formed whose elements are —1, 0, 1 and trace of AAT is 3.

672

= 0O
o T Qo

ab
AAT =|d e
p q

Trace of AAT=a2+b?+c?+d2+e2+f2+p2+q2+r2=3
Number of ways = 9C, x 2% =672

- 0 QO
= O T

Narayana iit Academy
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7 dy 2 l zﬁ i :
10. If \/1—x &+\/1_y =0 and y(zj > , then the value of ¥ 2 is equal to
T2
dy N dx
= in-1 i1y =
Sol. 1-y? 1— %2 = sin'y+sin”'x=C

y(Lj_L
= 2 \/E
11 If.[ oosx dX = f(x) (1 + sink)"+ C, then the value of A-f Tlis
. sin® x(1+ sin® x)?/3 ’ 3
Ans. 2
Sol. For sinx =t
1
- dt 2:J~ dt 2:_1(1+ij3
t(1+t° (1p 2 ¢
t [t6+1j
1 ! 1 1
I=——(1+1%)3 =———(1+sin®x)3 +C
2t2( ) 23in2x( )
f(X)=———=—andx=3
X
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12. If c,:y*=ax, ¢, : x* =ay.Aline x = b divides the area bounded by ¢, & ¢, in to two equal parts. Also the area

1
of triangle bounded by x = b, y = x & x axis is —, then which is true.

2
(1Ya®—a*+4=0 (2)a®*-6a*+5=0 (3)a®*—-10a*+4=0 (*4)a®*-12a*+4 =0
1
Sol. arAOMN=§
Topl
2 2
b=1 [.. b>0]
Also given
1 X2 a X2
I{\/&——jdx:j(@——de
a a
0 1 X=b
2 1 2 (@ -1
—va-—=—+a(ava—-1)—-——:
3\/7 3a 3((( ) 3a
= a’+2=43a%
= squaring we get
a®t—12a3+4=0
13. Which of the following is tautology.
MPar(p—>a)—>a (2)g—>pa(p—0q)
B)pv(pArq) 4)pA(pva)
Ans. (1)
Sol. Plad(p—>q|pa(P—a)|(Pa(p—>Qq)—q
TI|IT T T T
T|F F F T
FIT T F T
FIF T F T
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14. Let f(x) = [sin(tan~'x) + sin(cot'x)]>— 1 where [x| > 1 and g—z = %d_ (sin7'f(x)). If Y(\/g) =g then y(—«@) =
5n - I 2n
5 (2) 5 3 3 “4) 5
Ans. (2
dy 14d 1
Sol. 4 =58 f00) = y =2 sin(f(x) +

f(x) = [sin(tan™"x) + sin(cot"x)]* — 1

Y
Let tan'x=0 = cot'x= > -0

f(x) = sin20
we get

y = %sin‘1 (sin(2tan‘1 x)) +C

At X=\/§,y:%

-
Atx=-3

y= sin™ (sin(Z’[an‘1 x))

y =sin™ (sin(2tan‘1(—\/§)))

y=-=A
g Ans.
Subjective :
15. If (3% + 37), f(x), (2"** + 2'=%) are in A.P., then find minimum value of f(x).
Ans. 3

1
Sol. f(x)= 2 [3% + 3 + 21+x 4 21-x]

1
f(x)= 5135+ 3%+ 220+ 2] >3, v x < R

20

16.  Find > (1+2+3.......... +k)
=t

20 k(K + 1/20x21x41 20x21
sol. 2. (2 (Zkz ZKJ —( + = 1540

2 6 2
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17. If 3 white, 4 black and 5 red balls are given. Find number of ways of selecting 4 bolls out of which atmost 3
arered.

Ans. 490

Sol.  Total - (all red) = 12C, - °C, = 495 — 5 = 490

3
18. If normal at point P on curve y2 — 3x2 + y + 10 = 0 passes through the point [01 Ej , then slope of tangent

at point P is n. Then the value of |n| is
Ans. 4
Sol. Given:y2+y—-3x2+10=0........ (1)
Differentiate with respect to x
2yy +y -6x=0

6x
y = 2y +1

So slope of tangent at (x,, y,) is

d_y _bxy
dX - 2y1 +1 ........ (2)

Now normal is

2y,
y=-vy4= 6X, (x— X4

3

0, —

Put [ 2]
3_ . __ (2y1 +1)(=x4)
2 7! 6X,
8x4 = 8y;Xq

= x,=0ory, =1
Put in equation (1)
atx, =0, we get y? +y, +10=0

No solution.
aty, =1
we get,

2-3x2+10=0

x

I

ola I+

x |< N
1
1+
S
1}
]

In| =4
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