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IPART-1 : PHYSICS SOLUTION|
SECTION-I Force on right particle
1. Ans. (A,B,D) 2 2
A 2 v . 2
B . 2 = - cos 01 — sin 0]
Sol. F=F, (—J t is a central force, because
R, Force on left particle
direction of force is always away from the \ \
fix point origin & work done by this force =Y 050l - 2 gingj
- - F.di = i
is zero in any close loop Cﬁ r=0 force is 3.  Ans. (A, D)
conservative 1
Work done by the force on bead Sol. U= 3 e, E* C value
_ T[Frj Jd _ EFTR _SER, L (g ¥
- - 2
0 Ro Ro 3 o 3 =§eo(f2;OJ (f—X)gd
2. Ans. (A,B,C,D)
Sol. At any time t. 2
DYE e (¢ —x)d
[ e.ﬁi) \ ~dU 1 Q 2d
_ AU 12 %0 _1)g | o R
v 8 Gz%t b= dx [2/53 0( ) T 20% g,
Energy density
2 2
Net external force F _ 1 c E2? zl c Q = 0
° 2 " (1Feg)t 20t e,
— mv’ vt . [vt)s
R cos R 1—sin R J 4. Ans.(A,B,C)
Sol. Properties of field lines.
_ mv® oS V_t iA+Sin V_t A 5. Ans. (A,B,C,D)
R R R ] Sol. Due to pusedo force, electrons move from
. B to A.
F = -7 sin6j __sa
A(Q E«<— (OB = v,>v,
F. v . = —ive +ive
o = —2& = ——3gin6j ]
2m R In figure (b) electron moves from A to B
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Ans. (A,C,D
__ 24 4,
3+9+6 3

4
Vl = §X9=12
4
V2= §X6:8V
at t= o
V,=V, =24
Ans. (D)

Bacterium act as a dipole & here magnetic
field due to earth is non-uniform and
bacterium may rise up or fall because in
non-uniform field dipole experience net
force.

Ans. (A,B,C)

Energy of dipole interaction

2
_ ko 2MT
T

2nKTd?
= M=, ——
Ko

Ans. (C,D)
Ans. (B,D)

Position of maximum velocity is 1' and 2'
for the balls as it is minimum potential

Change in electrostatic potential energy
= Qx(V, —-V,)+Qx(V, —V,)=-QEL
(loss in PE)

1 1
=GmanE=EmW+5m@Vf

(where velocity of the ball closer to the axis
1s V & farther from axis is 3V)

V 5m
. _ 9QEL
Maximum velocity is 3V = -

For small angular displacement 6 from
equilibrium position restoring torque

= QEsinO(?)—L—Lj =la
4 4

(since 6 is very small sin 0 ~ 0)

= 0= (%J(—e) = 0= (%J where

ml? 9ml? j

I (moment of inertia) = { 16 + T

energy position Time Period (T) = 2n/ 0 =2n smlL
Potential difference between 1 and 1' 4QE
3L
=V -V, =Ex| —x2
1 1 ( 4 j o SmL
D , QE
Potential difference between 2 and 2
11. Ans. (A
=V2—V2,=Ex[£x2j )
4 12. Ans. (B)
HS-2/13 1001€T102116013
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13.
Sol. (Q) Equivalent diagram

Ans. (C)

Since it is force between plates & will not
change due to dielectric

can be removed V. = Q
2
g C
SECTION-IV
1. Ans.1
Sol. F=iLB
mv = [Fdt = [(idt)LB
A B m-+/2gh = QLB
1 1 1 1
jR_:ﬁ_i—ﬁ_i—ﬁ m4’2g€(1—0059)=QLB
eq
R 6=37°
= Req ZE 2. Ans. 4
R
Y WWW S
©  RERSCRER B,
llllllllllll Sol. "’
A R .
J OB .
Assigning potential to each corner & By
solving loop 2
Req :E 2. .
2 B oo Ml
14. Ans. (D) 17 2(3a% +a*)™  16a
Sol. Initially . uali g
U _Q B, = 2(3a* +a*)** 16a
toac
Q’ B, .. =B+ B,2+ 2B,B, cos 120°
T 2A% g, B,
Q’ °
F = 120
' 2A ¢,
B,
v_Q |
© Mol
Finally Bt = 16a
2
3. Ans.5
= U,=——
Cct GrC = 2 9 e, C
Q? T
Vo Toa2 -
2A Greo SOl. < X
2
F, = Q
2A €,
1001CT102116013 HS-3/13
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7 6. Ans.8
B4n><10><8{1 hl% o
= e e e + —
o \/E \/E \/E 1.4%x107°1
.. B,
= (- 81+ 8k +14i)x107 = (61 +8k)x107" ﬁ
2R
B=10x107 T (BT
Sol. w
Ans 10
4. Ans. 6
Sol. In Fig. call I, the ammeter current directed
down, I, the current up through the left- Mol ¢

B, due to total wire at y = 2R is = 271(2R)
hand emf, and I, the current up through

the right-hand emf. Loop and junction
equations give E — I — IfR, = 0,

_ Ho(I7R%). IR
E—Tr—I,(1-HR,=0,and =1, +I, . Solving, 2 (2R) 4
I=E/r+Rf-Rf.

The denominator is smallest when f = 0 Bzc,osee
or 1, making I a maximum. B / ONV4R+b’
2 9R
2
Since f— £ = ~—| =—£| | T is smallest )
nce =113 , 1 1s smallest for b \@J/
f= l Horizontal component of magnetic field
2 .
due to smaller wire B, _
5. Ans.4
Sol. V, +V,+V, =120 - 20 (0.5) _ ol s
= V,+V,+V,=110V ... (1) 2 (V4R b7 )
Also V,+V,=60 = V,=110-60 =50V
_ pdma® 2R :
NowV, + V, =90 = V, = 40V 271(\/4R2 N bz) 4R? + b?
Z Vl N2 V2 SNE V3 N
N 2
R, R, R, ___MJaR -
<— MWW (4R2 + b2)
I=0.5A
B, =B, +By.—pJR| -2
II 120V, 20Q = Doet x= Dix 2x = Mo 4 AR? + b2
40 = A= 4, B=4
R,= - =80Q
5 Al + |B| =8

HS-4/13 1001€T102116013
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|PART—2 CHEMISTRY SOLUTION|
SECTION -1 TV? = constant
1. Ans. (A,B,C,D) x=3
2. Ans. (C, D) nRAT 1x2x900
W= = = 900 cal.
x—1 2
3. Ans. (A, D)
3. Ans. (1440)
4. Ans. (A, B, D)
OMR ANS. (9)
5. Ans. (A,B,C,D)
k E 1 1
Sol. log—2=—>2—|———
6. Ans. (AD) N 2.303R{T1 TJ
7. Ans. (A, O)
t, E [ 1 1
log—+= -
8. Ans. (D) t, 2.303R| 340 350
9. Ans. (B,D) _ 93.8 |: 1 ~ 1 :|
2x107°| 340 350
10. Ans. (B,C,D)
11. Ans. (A) 10gt—1 —1. E:lO _ 1
tZ tZ
12. Ans. (B)
t, = b, _4x60x60 _ 1440 sec.
13. Ans. (B) 10
14. Ans. (O) 4. Ans. (2)
1. Ans. (7)
6. Ans. (2)

2. Ans. (900) OMR ANS (9)

TV*! = constant

1001€T102116013
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|PART-3 : MATHEMATICS SOLUTION|
SECTION-I f( )

1. Ans. (AC) 0 =/, Now
A
M =limx./=0

1 O
v
+
/
G
&

Circumcircle of APAB also passes through
the centre of given circle.

". radius of required circle = J2

= Area = 2.
Also, in APAO,

sin0 =

N

N S S
242 22 2
:>ZAPB=§

2. Ans. (A0)
Equation of tangent at point P to the given
curveisx +y./3 =4

X,y _
4 4/3

4
p = 47 ==
RN
3. Ans. (A,B,0)

a

Given curves ¥ =—
bsin®+ccos0O

= a = b. rsin0 + c.rcos0
=cx+by=a (D)
1 d

r esinO+fcos0O
= e. rsin® + f rcos® = d.r?

= x*+y’ —%y—gx =0 .2

equation (1) represents a straight line and
equation (2) represents a circle also
number points of intersection of both
curves can be 0 or 1 or 2.

4. Ans. (A,B,D)
(A) If lim f(x) =

¢(anon — zeronumber)

then lim(f(x) + jf(t)dt} does not

X—>0

exist .. }ggf(x) =

f'(O)zlimwzlimx >

x—0 X x—0 X x—0

2

(C) Use LV.T. .. ﬁe[xl,xz]
XX,

(D) True.

Ans. (A,C,D)

%é(o)zf'(c) where ¢ e (0,1)

= f()=f'(c)>f'Q) (" f'(x) is non-increasing)
= f() = 1'(D),

(D) - f'(1) > 0 and f'(x) is non-increasing
= f'®>f'(1) Vxe[0,1]

but f'(1)>0= f'(x) >0V x € [0,1]

= f(x) Tonx e [0,1]

Ans. (B,D)

} 1 if nSx<n+%

0 if n+%£x<n+1

o)

1/2 3/2 Ix] [X]
_ Ildx+Ide+ j1dx+ ..... + | 0.dx ==

1/2

[x]

160 = [ [x)dx

0

=%(O+1+2+3+ ..... +([x] -1))
_(x]-1).[x]
4
clearly f(x) is discontinuous at x = 0,2

HS-6/13
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Ans (A,C D) (Q) for x <0, f(x) = 2tan"'x = f'(x) <0
f <0.
sin2x if O<x<X orx <0
f(x)= 6 (R) f(0) =0 = f"(0) and f'(-1) = f(1) = 2
ax+b if T<x<l
S If(g(x))dx =.[1.dx =x+B - A=1
2c0s2x if O<x<=X 12. Ans. (C)
= s if = 1 P) Using LMVT ——2=2c=c=-—
a 1 E<X< (P) Using 0+l =735
=0V 1,2
-+ f(x) is continuous at X =z @ /& x e (12
6 = f'x) =0V x e (1,2
- a_g:+b = Singj%ﬂo :? (1) = infinitely many critical points.
. R) f'(x) = 2.2%/n2.(2* - 2)
f'(x) is discontinuous at X =% — f(x) >0 for x> 1.
T (S) Rolle's theorem only applicable on
= a#2co0s— =a=1
3 x2 -1
8. Ans. (C,D) 13. Ans. (B)
. ) T
If f'(x) is continuous at X i Let fnfx|=t, then
_ 3 m_ 3V3-n (1+t)
=a=1, then(l):>b—7—g— 6 I id_: I 1+ dt J.\/?dt
9. Ans. (B,0O)
=z(1+t)3/2 —2J1+t+c
(0,N3) 3
DY60° 1+t 2
S =21+ (——lj g\/1+t(t—2)+c
50° 30°
(1,010 | (1,0)
QU I=§\/1+€n|x|(£n|x|—2)+c
= f(® = Ixl, gx) = /x|
14. Ans. (O)
C,i(x—1)2+y2=4,C,: x+1)*+y*=4
/2
point of intersection of C, & C, is = (0,\/5) .
Also, slope of tangents at this point to —1 —
1 1 .
C.&C, are — and ——= respectively
RN 3
. —/2
= Angle of intersection =§ or 5
-1
10. Ans. (A,B,C) 2tan _}i for -1<x<1
11. Ans. (A) f(x)z n—2tan” x if x>1
-1 .
(P) -~ fA+x)+f(1-x) =0, put x =0, -n—2tan" x if x<-1
we get f(1) = 0. Now check each part.
1001CT102116013 HS-7/13
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(x)-=

e if x>0
px+q if x<0

continuous x =0 = 1 =q
differentiability at x = 0

= ez"z’B".(4X - 3)1(:0 =p=>p=-3
Lq—2p=1+6="1.

2. Ans. 0
Clearly
b ‘sinx‘
e .COSX
[=2| ——————dx 1
.c[esmx +e—‘smx‘ ( )

(by queen property)
using king property

T |sinx|

e COsSX

1=-2| e dx (2
E[el Ty o nsl )

LS+ @ =2l=0=1=0
3. Ans. 4

" circles touches externally
= C,C, =

r, +ry

:>\/(10—1')2 +(10—I‘)2 =10+r
squaring we get r> — 60r + 100 = 0
on solving y =30 —20+/2

~r= 10(3 —22 )

*. radius of circles are 10,10A,10%,10A5....

(where 3 =3-22)
. sum of areas of all there circles

=100m(1+2% +2* +..) = 110(;7;
1007 __ 25m

T1-(9+8-1242) 32-4
=>m=5n=3

m+n
=4

=
m-n

Ans. 3
Let

f(x):‘(3+sinx)+ 3 romx

+(a—3)‘:

2
y+—+(a-3

2r(a-3)
where y = 3 + sinx.

2 2
Let g(Y)=Y+;:>g'(y)=l—?>0Vye[2,4]

9
. range of g(y)= {3,5}
. f(x)z (3+Sinx)+(8T2inx)+(a_3)
T .
2

-a if a3—§
4

a+§ if a2—§
2 4

(by definition of maximum function)
f(a)min:%:m =4m =3

Ans. 1

. . . 1 & kn sinkn
-, Given limit =lim— ) —.
n%wnkzl n n

(other terms are zero)
1
= Inx sinnxdx =1 (by using by parts)
0
Ans. 4

1
I= Jf(x)dx, put x = sint = dx = costdt
0

1 1

— I= j f(sint).costdt = j f(cost) sintdt
0 0

(by king property)
/2 /2

— 2[= j (f(cost)sint + f(sint) cost)dt < j1.dt
0 0

(v xfM+yf® =<1

= or<lfo1<t
2 4

HS-8/13
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| PAPER-2 |
| SOLUTION |
1. Ans. (4) 4. Ans. (4) 4
. v
- R 32 Sol. r=Ki .
Sol. use =~ = (WJ V=E-ir
centre +X V = E = 12 K \
2. 5. Ans. (2) '
Sol. n-1 capacitance are in series combination.
c_C
n—1
Sol. C C+(n-NC C
c. - ic- +(n-DNC_ Cn
" n-1 n-1 n-1
6. Ans.(3
i, = 4 = lA . )
8 2 Sol. v |3
4 E a,b, +ab,=0
V=V, =4V Magnetic force will always perpendicular to
V= V=1V velocity = KE remain constant.
V= Vg =5v _ 7. Ans. (1)
V,—-V,=4V () )
V., -V, =6V (i) Sol. I=neAV, V, : drift speed
Equation (i1) — (1) \2
V, -V, =2V E =neAV, I: Current
3. Ans. (3) n : No. of electron per unit
volume
Sol. KQ + KQ + KQ +oe.
r 2r  4r AV
—x =V . :
Kol . oL neA ¢ R : Resistance
— | 1+=+—+.... }
r 4 p : Resistivity
r \Y
KQ 1 _2KQ V, ¢ — V : Potential difference
r [1-1/2 r L
Corporate Office : ALLEN CAREER INSTITUTE, “SANKALP”, CP-6, Indra Vihar, Kota (Rajasthan)-324005
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15. Ans. (2)
Sol. Initially when swicth is open Sol. V,=¢.e"RC
J_ 2/4V 24W VC = 8[1 _ e—t/RC]
12v Vil (=) At t =100 ms
24V, 36W Vi = Ve
12V _|_ VZ\L f __@ = e "RC=1/2
24)° RC= 100 ~145.45 ms
R, = Y =24 m(2)
24)? 16. Ans. (2
R, =Y 5 ns- (2)
36 Sol. T=uxB=T« .
V,+V,=24 , 2 R
V1>V2:>V1>12 1L XB:EMLXOC ......... P P N C
When switch is closed L 31B
Vl = V2 =12. - 2m ¢
Intensity of light bulb A decreases. 17. Ans. (2)
9. Ans. (3) . Sol. The charged particle moves in a circle of
lg
2ig R d& a B= sz B= 2mv
Sol. . AR ET 2 YT @
lg
V,=2iR=1 xR, [R,=R]
=3iR °B
. G G 60° Fl
L, R 16—
> MWW @ @_ a/2 b
Vp = 8LR 18. Ans. (1)
10. Ans. (3)
11. Ans. (2) Sol. iR, :Ci ()
Sol. Use F =q(¥xB) =(—e) (VvxB) !
12. Ans.(9) iR, =L ....(id)
Sol. Initially swithc is closed. G,
1
U= CcV? R_G
When switch is open R, G
| ¢ V2 19. Ans. (4)
[J2 :—)(—Vz = 20. AnS. (1)
2 2 4 v
ﬂzz Sol. at=gsin9=aC=T
U,
13. Ans. (1) 1
L cosb = 7 x mv? .
Sol. Potential energy of an object at both surface e L cos 2 M . 0 ™ mgeosd
are same by energy conservation. 2 = 2gL.cos(0) mgsmd - mg
Kinetic energy will also same. 2gL cos(0)
14. Ans. (3) dc = : L =2gcos()
Sol. Ifeffect of other satellites will consider then 2g cos(0) = g sin(0)
the gravitational potential energy will _
! tan(0) =2
increase.

HS-10/13 1001CT102116014
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29. Ans. (2)
2
Sol. Tsin(0)="12"
Ww T cos(6) = m,g
"'o I ,
tan(0) = y_10
Sol. ’\9 Rg 1x10
/./ tan(0) = 1 = 6 = 45°
P
T= X
23. Ans. (4) (mg) \/5
24. Ans. (2) (m,g)\2 =m,V>*xR
Sol. 5=(2t*+ 2)m
. %xgx\/_:%xlx\/l2
I=[Fdt 2
0 V. =100
— 2
V=6t V, =10 m/s
a =12t 30. Ans. (3)
F =ma =24t Sol. For maximum elongation charge on the
1 2
— .[24dt _ 24t — 19 N.S blocks must be equal to 5 on each block.
0 2
25. Ans. (4) (Qj
1 2
. NAB — =k
Current sensitivity = T 4me, (£ o X )
26. Ans. (4) Q=2((y+ x),/4ngokx
B 1 31. Ans.(3)
32. Ans.(4)
33. Ans.(1or 2)
34. Ans.(3
Sol. ne.(3)
! 35. Ans.(2)
= ' AI_Iionisation + 2 (_57) =-109
Magnetic field due to solid pipe. 36. Ans.(2)
27. Ans. (1) 37. Ans.(1)
Sol. V=1R 38. Ans.(3)
A% 39. Ans.(2)
T : Potential gradient 40. Ans.(2)
,7 41. Ans. (1)
IxpL _ 0'1X8X£0 ~02V/m 42. Ans.(4)
AxL 4x10 43. Ans.(3)
28. Ans. (2) 44. Ans.(4)
Sol. Electric field inside the spherical shell=0 | 45. Ans.(3)
46. Ans.(4)
47. Ans.(4)
48. Ans.(4)
49. Ans.(1)
_ = 50. Ans.(3)
1001CT102116014 HS-11/13
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:1+0=

x50 1+ x|

Ans. (3)

v fl-x)+fQ1+x)=2
Putx=1-x
f®+f2-x=2

2

If I x)dx + If
0

Ans. (1)

equation of chord of contact
5x — by =5

=>x-y=1)

orthocentre always lies on the perpendicular
to (x —y = 1) passing through (0,0)

Ans. (1)

+ty =Yy
Ans. (1)
a=b&a+b=4
=a=2,b=2

(PO will be a diameter)

Ans. (2)

a=b=c=1, f(x)is continuous
Ans. (3)

0Odd function

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

Ans. (3)
o [3 4 j
y=c0s | —COSX ——sInx
5 5
=cos 'cos(x + )
=x+a) (cosoc =§j

Ans. (1)

Ans. (1)

Continuity 0 = a + mn
a = (—mm)
Differentiable
~1=m)=(a=m)
Ans. (4)

n/4

I, +1; = [ tan® 0.sec” 0d0
0

= Put tan6 =t
Ans. (2)
Use expansion.
Ans. (1)

Ans. (1)
y = eQx + XZ
atx=0,y=1

&Y 96 4 9x
X

dy
dx
equation of tangent is
y—1=2(x-0)=2x
2x—y+1=0

—(0.1)=2

d=—

J5
Ans. (1)
fx)<0

thenx e R, D<0
Ans. (2)
Ans. (3)
Ans. (4)

D g

1
\/7 —J‘—dex
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Enthusiast Course/Phase-1/24-07-2016/Paper-2

:,3 CAREER INSTITUTE
Dt ts Suceass
79. Ans. (1)
t3 f(x)
{—} = X COS X
3 0
3
= / ;X) =XCOSTX ... @)
Differentiate
f3(X) = —nxsInmx + COSTX ... (i1)
Solve (1) & (ii)
80. Ans. (1)
e*=t
81. Ans. (3)
Take I, & put x* =t
82. Ans. (1)
23. Ans. (2)

83.

Multiply by sinx in N* & D*
Ans. (1)

D & D' be the diameter and point.

84.

85.

86.

87.

88.

30.

Ans. (2)
fx)=m-e*<0VxeR
= m<0

Ans. (2)

dy
‘y dx

=k = ydy==+kdx

2

= y?zikx+c

Ans. (4)
T sgn(x)dx = .(f —dx + .Z[dx =-1

-3 -3 0
Ans. (1)
Line passes through centre of circle V a,b e R

= Line is normal to circle.
Ans. (2)

e 3x A

Ans. (1)

f'(x) = x(2sinx + xcosx) >0 V x e [O,gj
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