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PHYSICS : PART TEST
Topics: EMI and AC

1. The current i in an induction coil varies with time t according to the graph shown in the figure. Which of the
following graphs shows the induced emf (¢ ) in the coil with time?
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2. In the figure shown, Vapatt=1sis
a 20 4V 2H 2F p
q=w@?c
(@) 30V (b) -30V (c) 20V (d) -20V
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3.

A semi-circular conducting ring acb of radius R moves with constant speed v in a plane perpendicular to uniform

magnetic field B as shown in figure. ldentify the correct statement.

x B xC X

@) Va— V= BRv (b) Vp—V.=BRv (©) Va=Vp=0 (d) None of these
In the figure shown, a T-shaped conductor moves with constant angular velocity o in a plane perpendicular to

uniform magnetic field B. The potential difference Va — Vg is

X X X X x x
X X X x x x
X X X X x x
X X %X x Ak
X x x 4] /5«
b G G xs:f.
x x O x
x x xWOx x x
@  zero (b) %Bwlz ©  2Bol? @  Bol
In the circuit shown, what is the energy stored in the coil at steady state?
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@ 2131 (b) 4261 () Zero (d) 2131

Space for Rough Work




= BINP

Knowledge is Discipline
Learning with the Speed of Mumbai and the Tradition of Kota
6. A frame CDEF is placed in a region where a magnetic field B is present. A rod of length one metre moves with
constant velocity 20 m/s and strength of magnetic field is one tesla. The power spent in the process is (take

R =0.2 O and all other wires and rod have zero resistance)

P
D +—c!
R g —-rV,.
E F
Q
@ 1 kw (b) 2 kw () 3kw (d) 4 kW
7. A small circular loop is suspended from an insulating thread. Another coaxial circular loop carrying a current |

and having radius much larger than the first loop starts moving towards the smaller loop. The smaller loop will

!
____..’, - - == -
@) be attracted towards the bigger loop (b) be repelled by the bigger loop
(© experience no force (d) All of the above
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8. A conducting rod is rotated about one end in a plane perpendicular to a uniform magnetic field with constant
angular velocity. The correct graph between the induced emf (e) across the rod and time (t) is
B ei\
> : : : >
(a) (b)
B ew‘ e.‘\
-t > 1
(©) (d)
9. A 3.56 H inductor is placed in series with a 12.8 Q resistor. An emf of 3.24 V is then suddenly applied across

the RL combination.

@ At 0.278 s after the emf is applied what is the rate at which energy is being delivered by the battery
(b) At 0.278 s, at what rate is energy appearing as thermal energy in the resistor?

(© At 0.278 s, at what rate is energy being stored in the magnetic field?
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10. A square loop of wire with resistance R is moved at constant speed v across a uniform magnetic field confined to
a square region whose sides are twice the lengths of those of the square loop.

e

b— L —A X X
!! XA VO
i‘ —V B
}i X

@ Sketch a graph of the external force F needed to move the loop at constant speed, as a function of the
coordinate x, from x = —2L to x = + 2L. (The coordinate x is measured from the centre of the magnetic
field region to the centre of the loop. It is negative when the centre of the loop is to the left of the centre
of the magnetic field region. Take positive force to be to the right)

(b) Sketch a graph of the induced current in the loop as a function of x. Take counterclockwise currents to be
positive.

11. A loop of wire enclosing an area S is placed in a region where the magnetic field is perpendicular to the plane.

The magnetic field B varies with time according to the expression B = Boe ™ where a is some constant. That is, at

t = 0. The field is By and for t > 0, the field decreases exponentially. Find the induced emf in the loop as a

function of time.
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12. In the circuit shown in figure, if both the bulbs B and B are identical, then

| |
11

@ Both bulbs have equal brightness

(b) B- will be brighter than B,
(© As the frequency is increased, brightness of B; will increase and that of B, will decrease

(d) As the frequency is decreased, the brightness of By will increase and that of B, will decrease
13. The figure represents the voltage applied across a pure inductor. The diagram which correctly represents the

variation of current i with time t is given by
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14. A complex current wave is given by i = (5 + 55in 100 wt )A. Its average value over one time period is given as
(@ 10A (b) 5A © 50 A @ o0

15. In a certain circuit current changes with time according to i = 2t . Root mean square value of current between

t=2tot=4swill be
@  3A () 3BA © 2/3A d BA

16. Voltage applied to an AC circuit and current flowing in it is given by

V= ZOOﬁsin(mt + %j

and iz—ﬁcos[mugj

Then, power consumed in the circuit will be

@ 200 W (b) 400 W (© 20042 W (d) None of these
17. In the series L-C-R circuit, the voltmeter and ammeter readings are
400V 400V

DO

ST [l
A = 50Q 1

(2

N

100V, 50 Hz
(@ V=100V,1=2A () V=100V,I=5A
(© V=50V, I1=2A d V=50V, I=1A
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18.

19.

20.

An AC voltage is applied across a series combination of L and R. If the voltage drop across the resistor and
inductor are 20 V and 15 V respectively, then applied peak voltage is

@@ 25V () 35V ©  25/2V d 57V

An alternating emf is applied across a parallel combination of a resistance R, capacitance C and an inductance L.
If Ir, 1L and Ic are the currents through R, L and C respectively, then the diagram which correctly represents, the

phase relationship among I, I, Ic and source emf E, is given by

’L"’ IRT
| > +E > "
In ‘;‘: 'E
I
@ o W
It it
» » > »F
In ‘ e
nd
© @ M

In the circuit shown rms current is 11 A. The potential difference across the inductor is

@ 220V () o0V € 300V @d 200V
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21. A capacitor and resistor are connected with an AC source as shown in figure. Reactance of capacitor is Xc =3 Q

and resistance of resistor is 4 Q. Phase difference between current | and Iy is {tan‘1 (%J = 37°}

Xc = 3Q
& CJI
1 I

R =4Q

I

I
_f;\—)_

V = Vg sin ot

@ 90° (b) Zero (© 53° (d) 37°
22, A signal generator supplies a sine wave of 200 V, 5 kHz to the circuit shown in the figure. Then, choose the
wrong statement.

200 V. 5 kHz

@ The current in the resistive branch is 2.0 A

(b) The current in the capacitive branch is 0.126 A
(© Total line current is=2.83 A

(d) Current in both the branches is same
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For the circuit as shown in figure, if the value of rms current is 2.2 A, the power factor of the box is

23.
i 1000 C!
...... ég x-
Vims = 220V, @ = 100x s~

1 3 1

a — b 1 c — d =

(a) 7 (b) (©) 5 (d) 5

24, An AC voltage V = Vy sin 100t is applied to the circuit, the phase difference between current and voltage is found

tobe n/ 4, then

Vi

() R=1kQ,C=10pF
(d R=1kQ,L=10H

(@ R=100Q,C=1pF
(0 R=10kQ,L=1H
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25. The adjoining figure shows an AC circuit with resistance R, inductance L and source voltage Vs. Then,

R L
“AMAA LI
® ®
70V 20V
P

@ the source voltage Vs =728 V

(b) the phase angle between current and source voltage is tan™ (7/2)
(© Both (a) and (b) are correct

(d) Both (a) and (b) are wrong
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PART-A
[SINGLE CORRECT CHOICE TYPE]

Q.1 to Q.10 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

Q.1 I(sin(lle) sin’ x)dx equals

. . 100 . 100
A) s1n(100)1(())(51n X) LC (B) cos(lOOi(())E)sm X) L C
© cos(100>1<2)(0cosx)100 e D) sin(100>1<3)(18in x)'"! L C
2x'? +5x°
Q.2 I(( X+ +X1) dx is equal to
x> +x°
RS S X
(A) (x> +x>+1) (B) 2(x° +xP +1)?

© ln(x5 +x° +1+4/2x7 +5x4)+c (D) None of these

x> +1

(A)SA+B=-1  (B)5A+B=0 (C)5A+B=1 (D)5A+B=-2

3 2
Q3 If dex =Aln|x+1|+Bin|x+1|+C, then
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04 Jex(x—l)(x—lnx)

dx isequalto

)

X[x—lnxj X(x—lnx+1j
(A)e X +c (B)e . +c

X(x—lnxj X[x—lnx—lj
©)e ) +c D)e . +c
(where c is constant of integration)

2
-1
Q5 If [—— dx =f(x)+C, where f(1)=—1,then |f(~1)| is equal to

X3\/3X4+2X2—1

A1 (B)2 ©)3 (D) 4

(12 j(x 1) dx

\/(x3 —x2+x) (x> +x? +x)

5
= sec”'(f(x)) +¢ (x>0) and f(2)= 5 then the

MR

minimum value of f(x) is equal to
5 5
(A)1 (B)2 © 3 D)

sin® x — xsin’ x - cosx

COS3 X

Q.7  Giventhat J. dx =f(x)+ C, where C is constant of integration.

2
If () = % , then the value of [f(27)] equals

(A)19 (B) 39 (C)40 (D) 18
[Note : [k] denotes greatest integer function less than or equal to k.]



ﬁ-e':na—c:lﬁrﬁ:ratr

Knowledge is Discipline

=2 BINP

Learning with the Speed of Mumbai and the Tradition of Kota

Q.8

Q.9

Q.10

2(4x +3) [ (x )J V5-3
If the value of dx = 2t + £ =
e valueo j2x(x+1)(2x+1)(2x+3)+5 x=gn Ty Cand £ =0,

where C is constant of integration, then f(1) is equal to

(A)9 (B) 10 (©) 11 (D) 12

[PARAGRAPH TYPE]
Paragraph for question nos. 9 & 10

Let o, B,y and 8 be 4 distinct roots of the equation x*—4x+3=x (x3 —f' (M)x*+f"(1)x — 4)
+f(1)and f(x) is amonic polynomial of degree 3.

The value of Lim(X 1) —sin 5(/); D
=l (f(x)-3)

is
1 1 2
()5 (B)2 © ¢ D)3

dx 1 T
If Im =5 g(x)+ C, where Cis constant of integration and g(3) = e

x—1
then the value of g(5)+g(7) is

T 3n
(A5 (B) 7 (OF: D) —
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PART-A
[MULTIPLE CORRECT CHOICE TYPE]

Q.11 to Q.20 has four choices (A), (B), (C), (D) out of which MORE THAN ONE is correct.

Q.11 [ 1+ csex dx equals

(A) 2sin! /sinx +¢ (B) 42 cos™! \Jcosx +¢
(C) ¢—2sin~! (1 -2sinx) (D) cos™' (1 -2sinx)+¢

Q.12 If Ieu -sin 2x dx can be found in terms of known functions of x then u can be
(A) x (B) sinx (C) cosx (D) cos 2x

Q13 o (anx) g equal

SlnX COSX
1
(A)% In? (cotx)+c¢ (B) 5 In?(secx)+c
1 . 1
(®)) 5 In? (sinx secx)+c (D) 5 In? (cos x cosecx)+c
sin X
. ————dx=Ax+ in (x — o) +
Q.14 j sin(x—a0) dx =Ax + B log sin (x — o) + C then
(A)A=sina (B) B=cos a (C)A=cosa (D)B=sina

Q.15 J.X_2/3(1+X1/2)_5/3 is equal to

(A) 3 (1 + X71/2)71/3 +c (B) 3 (1 + X71/2)72/3 +c
O30 +x1"22B+¢ (D) None of these
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Q.17

Q.18

Q.19

4e* +6e"
If J. dx =Ax +Blog, (9¢**—4)+ C then

AA—E BB—3—5 C) Cis indefinit DA+B=—-—
(A) =3 (B) =36 (C) Cis indefinite (D) =36
IfIFdx——gof(x)+c then
(A fx)=Vx (B) f(x)=x3? (©) f(x)=x2? (D) g(x)=sin"'x
dex is equal to

cotx —tanx

1 1 ! !
(A)_E cos 4x +c (B)_Z cos4x +c (C)—E sin2x +¢ (D) g cos (4x)+c

A curve g(x)= jx27 (1+x+x%)° (6x%+ 5x +4)dx is passing through (0, 0) then

37 27 1
A)g(l)= - B g(h)= El ©eg-D=7 D)g-1)= 7
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Q20 If dex=A x? +4x+3+Btan'yx? +4x+3 +C, then
(AYA+B=0 (B)A+B=1 (C)A+2B =3 (D)2A+B=1

[MATCHING LIST TYPE]

Q.21is Matching List type questions. Each question has matching lists. Write your Answer.

Q.21 Column-I Column-II
1
2 6 5 2
x“ (x° +x7 —1dx 1(1 3
A P Sl
) j(2x6+3x5+2)2 ® 6[x‘3+x‘2j +C

(x° +x4+x2)dx
® \/4X7 +5x% +10x*

@  FU+x xR

J-(2x12+5x9)dx s
(X5+X3+1)3 (R) 6 (2X + 3x° + 2x ) +C

©

3 2 2
(where C is the constant of integration.) S) x (X— +2 4 —J +C
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PART-C
[INTEGER TYPE]

Q.22 to Q.25 are "Integer Type" questions. (The answer to each of the questions are single digits)

[INTEGER TYPE]

Q22 Let [—WEW_gONN) g, \/atan—l( f(x)—g(x)j .
(F) + 2O F()2(x) g% (x) V' ngx)

where m, n € N and 'C' is constant of integration (g(x) > 0) . Find the value of (m?+n?).

3x
e 1
. dx = + eX) + - +c. Fi '(0)?
Q23 | ey X I (He) oo e Find valueof £'0)
cos (/n x) 1 i '
Q.24 I—3 dx = _z[b sin (Inx)—ccos(/nx)]+k . Find the value of a+b+c?
X ax
1 1
Q25 I X (1+ xz) = 5[111 £(x) - g(x)] +c. Find number of solution of equation f(x)=g(x)?
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PHYSICS : PART TEST
Topics: EMI and AC

1. ©) 2. (b) 3. © 4. @) 5. ©
6. (b) 7. (b) 8. © 9. 10.

11. 12. © 13. © 14, (b) 15. ©
16. (d) 17. @) 18. © 19. © 20. (d)
21. ©) 22. (b) 23. @) 24, (b) 25. @)

MATHEMATICS : PART TEST
Topics: Indefinite Integration

26. @) 27. (b) 28. (b) 29. (d) 30. @)
31. (b) 32. @) 33. ©) 34. @) 35. (b)
36. (a,d) 37.|  (abcd) 38. | (acd) 39. (c.d) 40. (b)
41. (b,c.d) 42. (b,d) 43. (d) 44, (a.0) 45. (a,d)
46. | (a-R,b-S,c-Q) | 47. ®) 48. 1) 49. ®) 50. 0)




