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PHYSICS

1. (A, B, C)
2, (B, D)
Resistance absorbs energy at the rate of 2W.
Potential difference across AB = V5.1 =50 W
V,g =50V
Drop across resistor is 2V, therefore EMF of E is 48 V.
As AB is absorbing energy at the rate of 50 W, 48 W is being absorbed by E. Thus E is
on charging.
i.e. current is entering from +ve terminal of E.
3. (A, B, C, D) 2A R

ICD = 5A
Using KVL 2¥f1 =2 7a
E,=36V 3AY

r 1] >A
40 < 3Q 2Q
E2 =54V % (5+3)A B
AAAANA B

R=9Q s OA

4, (A, B, C, D)
A voltmeter should draw minimum current so that current in the circuit is to be altered to
minimum possible extent. Hence by using large resistance in series with galvanometer, the
accuracy of the voltmeter increases. By using large resistance in series current flowing
through the galvanometer decreases, therefore to produce full scale deflection in the
galvanometer more potential difference is required across its terminals. Hence range of
voltmeter increases.
. (A) and (B) are correct.
Ammeter is connected in series, so it alters the resistance of the circuit. In order to reduce
this alteration shunt is connected in parallel to the galvanometer and there by accuracy of
the meter is increased. On decreasing shunt resistance, more fraction of current passes
through shunt. Therefore to produce full scale deflection in galvanometer more current is
required. Hence range increases.
.. (C) and (D) are correct.

5. (A, B, C)

dqg t
I=—=3 = =
pm e ;t=01=3
let potential at P be v.
20-v=2.3(2)
C

20-V=6 or V=14V
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18—
Current thorough capacitive branch = T=4A

Current through Rin 7A & hence R=%=ZQ

6. (C,D)
B =K(3j-2k)
B RV
(R FA S—
2
z . 3 1

So v should be parallel or anti-parallel to B .

7. (A, B, D)
When k, is closed.
5C
Ceq =?
1(5C),,2 _5CV?
U,=—| 22 |V2=
2 2[ 3 J 6 -
8. (C,D)
L-y)L L
9. CZEO( Y) +k€° B €, (L-y+ky) = i(t2—54t+810)
L L 9
(C)
: dg .
10. ¢g=Ce¢, 1=, i=9¢,(54-2¢)
dt
s (B)
1. (A)
12. (A)
13. (B)
In the final state the four charges will lie at the vertices of a tetrahedron with O at geometric
centre.
At this state distance between any two charge, will be
=22,
J3
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Now final potential energy of system will be

2 2 2 2
Uf=ki><3><4><1=6kq =6kq =3\/§kq
L 2 L 22 V20
—
V3
2 2
PP B
! 2
work done
2
Wext_Uf_Ul_qu £_1
t V2
14. (C)
T =3Fcos@ ’ ~~~~~~~~~
kA2 FIAL U
23 VA Ly
__3kg® V2 33k [ y i
(22 '3 427 oL
(V5 ')
15. (B) 16. (D)
17. (D)
ki ki
If S, is closed, then 91,52 _ Q,= £
a 2a 2
ki
If S, is closed, then 9 g Q,=0
2a
: kQ  kQ. _
If S, is closed, then §+? =0 O.=-0
If S, is closed, charge on shell Bis Q
18. (A)A-Q, B-P, C-S,D-R
40uC 40uC 120pC 1203(:
+ - + - + - - I
+ Z t Z t .
+ - + - + - - I
I = Ak H !
3uF 6uF 3uF Bl eur 1€
—_ —
40V 20V 40V 20V
Before closing After closing
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q, =80 mC, q;=—-240 mC q,=160mC
W, =40 "80 = 3200 mJ
W, =20 "160 = 3200 mJ
- A-Q,B-P, C-S,D-R
19. (A) A-PR,S; B-PR; C-PR,S; D-P,S
20. (B) (A-R,S);(B-QT);(C-P); (D-P)

1 4:|

5

2
l can be transformed as

1 4
6 2 & 3 are on same potential
3 5 & 6 are on same potential.
2 5
1 1 1 1
- = — 4 —
Reff R 3R 3R
3R 3

= Reff =" =2x15=90

Current through cell

& _24_8
" Reff 9 3
Between 1 & 2

4
6 5

lcab be transformed as
4

3 & 6 are same potential

6 5
lcab be transformed as
2R
. 83|
1 UL 2
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1 1 1 3
- = — 4 —
Reff R 2R  8R
18R
— -2 _80n
= Reff 15

Current through cell

i=&=3A
8Q

Between1 & 5

V—x

V
Let potential of
2 & 3 be 'x' &'y respt.

X

KCL at Node 2 :

x-V x-y X
+ +
R R 12

= 3x-y=V (i)
KCL at Node 3:
y%V+yl;x+2yR—V _
=4y -x=2V (i)
Solving (i) & (ii)

0

22V oA
Current through cell =110
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CHEMISTRY

21.

22,
23.

24,
25.

26.

(A), (B), (C)

Higher the solvation, lower will be the ionic mobility

solvation increases in the order Li* > Na* > Cs*and F-> Cl-> Br > I
The ionic moblity of H* is very high due to proton jump.

Hence, correct order is :

H* >Ci* > Na* > Li*

I->Br >ClI->F-

On increasing temperature, electrolytic resistance decreases, hence, electrolytic conduc-
tance increases.

Kohlrausch’s law is applicable for both strong as well as weak electrolyte.
(A,D)

(C), (D)

E. Should be +ve.

E.. Will be negative with F/F, .

(A,B,C)

(A, B, C)

More the hyper-conjugation more stable is the compound and less is the AH
(C), (D)

cel

CH,-CH=CH, + Br—Br — - CGH -CH, :(l:l)u
L?Br
CH, — CH — CH, <—al
L
CH, — CH — CH, «<—NaCl]
C|)I Elir
CH, — CH — CH, < a9,
IllO3 Elir
CH, — CH - CH, SO
éH Elir

All these products are formed by attack of nucleophile at more stable carbocation in 2" step.
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27. (D)

C,H, —> C,H,0

oo ||

I HgSO

CH3—$—C|—CH3 22— CH,~C=C—CH, 5. CHs—CH,-C-CH;

Br Br

Br Br I
He% , cH,-CH,-C-CH,

CH; ~CH, — C—CH «—*—CH, - CH,~ C=CH

| | excess dil.H,SO4
Br Br

28. (A), (C), (D)

m

A =—100|8|XK,TTMMmT

Polarity of solvent 1 no. ofions T4 _ 1
20. (A)

Levigation is process by which lighter earthy particle are free from heavier ore particle by
washing with H,0.

30. (B)
Baeyer process : NaOH
Hall process : Na,CO,
31. (A

When N is connected to SHE electron flow from N to SHE i.e. E° . of N is positive

N+2 +2e” >N EN+2/N =-0.25V
Also reduction potential of M is greater than reduction potential of N (as e~ flow from N to M)
EO

=+0.34V,E° , =-0.25V

M2 /M N*2/N

Now, N | N*2(0.1M) || M*2(1M) | Mg

+2
Ecell=E°cell - 0'02591 log N"]

10 [M+2]
~(0.34+0.25) - 2059 |ogm¥
Ecell=0.62V
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32. (D)
M +e">M —(1) E}=7? = AG] = —1xF xE}
M?+e ->M" —(2) E}=0.15V = AG)=-1xFx0.15
M?+2e” >M—-(3) E3=0.34V =GJ=-2xFx0.34
add eq. (3) - eqgn. (2)
M +e M AG] = AG; - AG;

~1xFxE® = —2F(0.34) — (-IF x 0.15)

E?=+0.68-0.15
E® =+0.53V
33. (A
34. (C)
CH; O
CH: Y (IgHO
MO, CH3—C-C—CH; + 2 |
?IZHO
0]
CH3; 0]
CH 990 g
C( 2Oy ) CHyC—C—H + |
C-H
g
Total 3 different compounds
35. (C)
36. (C)
37. (B)

(A)—(Q); (B)—(R); (C) —(S); (D) —(P)
(A) For concentration cell,

_0E_ -_ 0.0591 log [Cation],, e

EO
oel n [Cation]

cell

cathode

(B) E., depend upon nature of substance

red

(C) Daniel cell : Galvanic cell
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(D) H, & O, is used in fuel cell
38. (C)
(A) —(S); (B) —(Q); (C) — (R); (D) — (P)

AEcell  (.21-.23)

= - _ SB\K-T = — 1
AT 308-28sk | 1OTVKT=-TmVK

Temp. co-efficient =

0
AG=AH+T dAG
dT
s nFdE®,
A “ T gt =—1%96500 x 1x 102 =-96.5 JK™'

AG®= AHO-TAS®

0
—nEF = AH°—TAS®

cell

~1x 96500 x 0.23 = AH® —288(-96.5)

AH =-50000J = -50KJ

Eo ., = .22V AgCl+e — Ag' + CI” E°=.22V
.0591
Ear = —7 109KSP Ag—Ag' +e E°=—.80V
AgCl—» Ag' +CI"  E°=-.58V
-.58
logKsp=—— =_
gKsp =07 =—9.81

39. (A

(A) —(Q); (B) — (R); (C) — (P); (D) — (S)
40. (B)

(A)-Q; (B)-S; (C)-R; (D)-P
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MATHEMATICS

41.

42.

43.

44,

(A,D)
(A) Clearly f(=1)=0,f(0)=-1,f(1) =46 y /(1,46)
(By using intermediate value theorem) (_1’0)/‘\ .

= All zeroes of the cubic f (x) = 12x3 + 24x2 + 11x — 1 O / x=1
are confinedin [-1, 1]

(01_1)

1 1
(B) Clearly f(x)= x— —is continuous as well as differentiable in the interval [5’ 3}

Hence LMVT is applicable .
(C) Letf(x)=x+|2(x+1)|+2|x-1|

x-2(x+D)-2(x-1), x<-1
Thenf(x) = {x+2(x+1)-2(x-1), —-1<x<1
X+2(x+1)+2(x—-1), x>1

2 15
A
—-3x 5 x <—1 J\\ @ (1,5)
f(x)= 1x+4, —-1<x<I1 \\;g N
5x, x>1 -1.3) T
&
Graph of y = f(x) is as shown. 0 X
Clearly y = k can intersect

y = f(x) at exactly one point only if k=3 Ans.]
(D) Let g(x) =e*f(x); then g'(x) = eX (f(x) + f '(x)) < eX.
Integrating with respect to x from 0 to 1, we get

1 1
g(1)—g(0) = Ig'(x)dxﬁjexdx:e—l. But g(1)—g(0) = e - f(1), so we get f(l)s(e_l)
0 0 ¢

(B)

x.jd—xzx(zn|x|+C)=X/n|x|+cX
X

(A)

(201 +x) =t —dx=d
(B)
f(f(x)) =[1-{(1-x")""}"]""
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46.

47.

48.
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f(f(x)) = x,
f(f(f(x))) = f(x)
= f(f(f(f(x)))) = f(f(x)) = x, and s0 on

=
=

X2
Izj xdx=—+C
2
(B, D)
.[ COS X + XSinX _J~ (x+cosx)—x+xsinxdx
X(X + cos X) X(X + cos x)
1 1-sinx n) 2
= —dx—-| ——dx = — . f'[—j:—_
Ix Ix+cosx log |x| — log |x+cosx| + ¢c. Hence 2
(A,C,D)

f(x+y)=2"f(y)+4Yf(x)
Interchaning x and y, we get f(x +y)=2Yf(x)+4*f(y)

fx) __f(y)

4X_X 4y ¥
f(x):k(4x—2x)

since f'(0)=m2 we getk =1
f(x) = 4% — 2%
(B, C)

fi(x) = 6" X(1-8iN2x) > 0 ¥ x e [—g gj

e ([ m=
- fisincreasingin | =5 5
T
f'(x)=0 X=—
(x) = 4
(B)
| = jtan?’ x(sec” x —1) dx

= jtan?’ xsec? xdx — Itana x dx

_tan*x tan®x
4

+/n|secx|+C
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49. (D)
50. (C)

f"(x)is negative in R —{2}

f'is decreasing in (—,2) and in (2,0)

f'(-5) =0 = f'(x) is positive in (—»,5) and negative in (5, 2)
also f'(4)=0= f'(x)is positive in (2, 4) and negative in (4,x)

sign of f' <« } —>
g -5 2 4

f has a local maxima at x = =5, local minima at x = 2 and local maxima at x = 4.

51. (D)
Since f(x) is symmetric about x = 1 and itis twice differentiable. so f'(x) must have one root at
x=1.
£(x) =a(x—1)(x- a)(x-B) =a(x=1)(x* - (a+B)x+ap)
Here il =1s0 a+pB=2

2
fi(x) = a(x3 —3x2 + (of +2)x —oqa)
f(2)=0 = of=-2
Sum of roots of f'(x)=0is1+a+pi.e., 3.
52. (C)

(x) =a(x-1)(x? -2x-2) =a(x-1){(x-1)* -3
f(x) =a[@—%(x—1)2J+C
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57. (B)
Let Asinx + Bcosx = a (3sinx — 4cosx) + b(3cosx + 4sinx)
= 3at+t4b=A and-4a+3b=B
| =ax +bln|3sinx —4cosx| + C
fa=1andb=1thenA=7,B=-1
fa=-1andb=-1,thenA=-7,B=1
fa=3andb=-1,thenA=5,B=-15
fa=2andb=-2,thenA=-2,B=-14

58. (A)
. 4
(P) Let lim f(x)=/then [=2]- — = [=2
X—>00 /
2 B ) ' B
@ lim f(h“ +h+2) f(2)=”mf(h +h+2)(2h+1)= f'(2) =_1
h—0 f(1-2h)-f(1) h—0  f'(1-2h)(-2) —2f'(1) 4
3 3
(R) lim | —X—|= lim X _im|—1 |6
x—=0| X —sInX x—0 X3 X5 x—0| 1 x2
X—|X-—" 45— ——
3 15 B |5
3 5 3/2
— X"+ -—x"+...—ax
(S) jim Yenx-x-ac’® \/3 15
x—07" xP x—07 xP
1/2
1(1+x + j —-a 1(1+1x2+...J—a
_ Jim N3 = 1im Y3 3
x—0" b—> x—0" -
x 2 x 2
1 2
X< +
= lim 53 3 (i—a=0:>a=iJ
x—07" b-> \/§ \/§
X 2
b—§=2:>b=Z a2+b=1+1=§
2 2 3 2 6
59. (B)
e 3n .
(P) IfZ<x<?,thensmx>cosx
J sinX —cosx _
|sinx—cosx| 9% = I1- dx=x+c
v o . Mentors Eduserv: Parus Lok Complex, Boring Road Crossing, Patna-1
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x? dx 1 2( 1 1 ) 1
_ X 1 e[ dx = 1
(Q) J.(X3+1)(X3+2) 3 X 3 X 3 /n

~ f(x) = /n [X|

Jtanx -1
(R)  f(x) = Im dx = j(tanx)2 sec2x dx = 2 Jtanx +¢

dx
) Tinpxg = ‘0 Il +

o f(x) = in|x]
60. (D)

(P) f(x)=x*2-ax"?

(-3 5]

X

f.(x)zz(ﬂJ 5 (1—x1’5)(1+x”5)(1+x2’5)(1+x4’5)

X3/5 X3/5
i R T
| |
-1 0 1
e | e (o]
( )f(O) lmxlog( X J xlgz)ex_'] x2 2
X

f~(x)=z(ﬂJ X)) 1)

X X1/3
+ 1 - 1 + | =
| | |
-1 0 1
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