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Preface

UPPSC Assistant Engineer Examination has been always preferred by
Engineers due to job stability and opportunity to work in home sate.
UPPSC Combined State Engineering Services examination is conducted

time to time but not every year. MADE EASY team has made deep study

of previous exam papers and observed that a good percentage of
questions are of repetitive in nature, therefore previous year’s papers B. Singh (Ex. IES)

are advisable to solve before a candidate takes the exam. This book

is also useful for MP State Engineering Services, UPSC Engineering Services and other Competitive exams for

Engineering graduates.

The current edition of this book contains complete solutions to all questions with accuracy. | have true desire
to serve student community by providing good source of study and quality guidance. | hope this book will be
proved an important tool to succeed in UPPSC and other competitive exams. Any suggestions from the readers

for improvement of this book are most welcome.

With Best Wishes
B.Singh
CMD, MADE EASY
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Uttar Pradesh Public Service Commission
Combined State Engineering Services Examination

Assistant Engineer

Electrical Engineering

Paper-I

Networks and Systems :
Steady-state and Transient-state Analysis of systems, Thevenin’s- Norton’s-,
Superposition- and Maximum Power Transfer theorems, Driving point transfer
functions, Two-port networks, Laplace and Fourier transforms and their
applications in network analysis, Z-transforms for discrete systems, R-L, R-C &
L-C network synthesis.

E.M.Theory:

Analysis of electrostatic and magnetostatic fields, Laplace, Poission and
Maxwell equations, Solution of boundary value problems, electromagnetic wave
propagation, Ground and space waves, Propagation between Earth Station and
Satellites.

Control Systems :

Mathematical modelling of dynamic linear continuous systems, Block diagrams
and signal flow graphs, time-response specifications, steady-state error, Routh-
Hurwitz criterion, Nyquist techniques, Root Loci, Bode Plots, Polar Plot and
stability analysis, Lag-, Lead-, Lag-Lead compensation, state-space modelling,
state transition matrix, controllability and observability.

Elements of Electronics :

Basics of semiconductor diodes, BJT, FET and their characteristics, different types
of transistors and FET amplifiers equivalent circuits and frequency response,
feedback oscillators, colpitts oscillator and Hartley Oscillator, Operational
amplifiers-characteistic and applications.

Power System Analysis and Design :

Line parameters and calculations, Performance of transmission lines, Mechanical
design of overhead lines and insulators, Corona radio interference parameters of
single- and three-core cables, Bus admittance matrix, Load flow equations and
methods of solutions, Fast-decoupled load flow, Balance- and unbalanced-faults
analysis, Power system stability, Power system transients and travailing waves,
EHV transmission, HVDC transmission, Concepts of FACTS, Voltage control and
economic operation, Concepts of distributed generation, solar and wind power,
smart grid conclepts.

Elements of Electrical Machines :

General concepts of e.m.f., m.m.f. and torque in rotating machines, DC machines:
motor and generator characteristics, equivalent circuits, commutation and
amature reaction, starting and speed controls of motors; Synchronous machines:
performance, regulation, parallel operation of generators, motor starting,
characteristics and applications, Transformers: phasor-diagram and equivalent
circuit, efficiency and voltage regulation, auto-transformers, 3-phase transformers.

Measurement :

Basic methods of measurement, Precision and standards, error analysis, Bridges
and Poteniometers; moving coil, moving iron, dynamometer and induction type
instruments, measurement of voltage, current, power, energy, and power factor,
instrument transformers, digital voltmeters and multimeters, phase-, time- and
frequency-measurement, Q-meters oscilloscopes, Basics of sensors and data
acquisition system, instrumentation systems for pressure and temperature
measurements.

Paper-Il

Power Electronics and Drives :

Semiconductor, power, diodes, transistors, thyristors, triacs, GTOs, MOSFETs and
IGBTs static characteristics and principles of operation, triggering circuits single
phase and three-phase controlled rectifiers-fully controlled and half controlled,
smoothing and filters regulated power supplies, DC-DC choppers and inverters,
speed control circuits for DC and AC drives, Basics of electric drives: types,
quadrant operation, revesing and braking of electric motors, estimation of power
ratings, traction motors.

Digital Electronics :

Boolean algebra, logic gates, combinational and sequential logic circuits,
multiplexers, multivibrators, sample and hold circuits, A/D and D/A converters,
basics of filter circuits and applications, active filters, semiconductor memories.

Microwaves and Communication Systems : Electromagnetic wave in guided media,
wave guide components, resonators, microwave tubes, microwave generators
and amplifiers.

Analog Communication Basic:

Modulation and demodulation, noise and bandwidth, transmitters and receivers,
signal to noise ratio, digital communication basics, sampling, quantizing, coding
frequency- and time-domain multiplexing, sound and vision broadcast, antennas,
transmission lines at audio and ultra-high frequencies.

Induction and special Machines :

Three-phase induction motors rotating magnetic field, torque-slip characteristics,
Equivalent circuit and determination of its parameters, starters, speed control,
Induction generators, Single phase induction motors; theory and phasor diagrams,
characteristics, starting and applications, repulsion motor, series motor: e.m.f.
equation and phasor diagram and performance, servomotors, stepper motors,
reluctance motors, brushless DC motors (BLDC).

Power System Protection and Switch Gear :

Methods of Arc Extinction, Restriking voltages and recovery voltage, testing
of circuit breakers, Protective relays, protective schemes for power system
equipment, surges in transmission lines and protection.

Numerical Methods :

Solution of non-linear algebraic equations, single and multisteps methods for
solution of differential equations.

Electrical Engineering Materials :

Crystal structure and defects, conducting, insulating and magneting materials,
super-conductors.

Elements of Microprocessors :

Data representation and representation of integer and floating point-numbers.
Organization and programming of a microprocessor, ROM and RAM memories
CPU of a microcomputer, interfacing memory and 1/O devices, Programmable
peripheral and communication interface. Application of microprocessors.
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UPPSC-AE Paper-I: 2013
Electrical Engineering

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

A control system is defined by

2
Tx B 5 _12(1-e2)
gt dt
The response of system att — oo is
(@ x=6 (b) x=2

(c)x=24 (d) x=-2
The closed loop transfer function of a control

o Cs) _ 1 ,
system is given by %=m' For input

r(t) = sint, the steady value of C(f) is equal to

(a) %cost (b) 1
(c) %sint (d) %sin(z‘—%)

The steady state error due to a step input for
type 1 system is
(@) Infinite

(c) Negligible

(b) Negative
(d) Zero

The roots of a closed-loop characteristic equation
for the system shown are:

+ 24

cts) X s+10 > RGs)
1/s
(@) -4, -10 (b) -4, -6
(c) -4, +6 (d) -4, +10
The type of the system having transform function
K
G(S)H(8) = —5——F— |
s3 +25° +3s 'S

(a) 1 (b) 2
(c) 3 (d) 4

The impulse response of the system
C(s) _ 8
R(s) s(s+2)(s+4)

Q.7

Q.8

Q.9

The overall transfer function for the signal flow
graph shown is

GGy

(a) (1 - 6162/‘/1 + G2H2)

(0) GiGy

(1+ GiGoHh + GoHy)
© GG

(1-GiGoH - Gofy)
@ G{Go

(1 + 6162/‘/2 + 62H1)

The transfer function for the network shown is

(RCs+1)
1 R
(c) 7534.1 (d) (ESHJ
C
The value of function f(s) = 2 att=0is
s +3
(@) 3 (b) 2
3
(c) 5 (d) zero
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Q.10

Q.11

Q.13

Q.14

Q.15

The initial slope of the Bode plot gives an
indication of

(a) Nature of the system time response

(b) System stability

(c) Marginally stable

(d) Unstable

The value of 'k’ at which the root locus crosses
the imaginary axis, makes the system

(a) Stable (b) Underdamped

(c) Marginally stable (d) Unstable

For the following characteristic equation, the

centroid of the root locus plot is
S +2s+ks+ k=0

(@) 05 (b) -0.5

(c) -1 (dy 1

The transfer function of a system is G(s) =

5+6 ) o )
m. If the damping ratio is unity, the
value of kis
@ (0) —
6 12
1 1
(© o (d) 36

The state transition matrix &*” for a given matrix

10
A:01is

Transfer function of a control system is
Y(s) _ 2
Us) 3 +65°+115+6

the system is,

(@) controllable and observable

(b) controllable but not observable
(c) observable but not controllable
(d)

d) neither controllable nor observable

The output of a linear system for a unit step input
is given by t2-e. The transfer function of the
system will be

Q.17

Q.18

Q.19

Q.20

Q.21

2
b
(a) e’ (b) Y.
2s
d
© S2(s+1) @ s(s+17

The transfer function of the system whose Bode
plot is shown, will be

dB A

+20 db/dec
6dB f

r\ZO db/dec

N e e

10
a) 10s 20s
(s+1)(s+10) (s+1(s+10)
10 20
d
(s+17? (s+10) (s+7) (s+10)

The transfer function has its zero in the right half
of the s-plane. The function

(a) Is positive real

(b) Will give stable impulse response

(c) Is in minimum phase

(d) Isin non-minimum phase

=

=

The maximum phase shift that can be provided
by a lead compensator with transfer function

Gls) = 1+6s

1+2s
(a) 15° (b) 45°
(c) 30° (d) e0°

State space analysis is applicable even if the
initial conditions are
(a) zero
(c) equal

(b) non zero
(d) notequal

The Laplace transform of the figure shown, is

x(t) A

1fp---==-=---
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1. © 2. () 3. (d 4 (® 5 @ 6 (© 7. (d 8 (3
9. (d  10. (d) 11. (© 12 (0 13. (o) 14 (o) 15. (& 16. (d)
17. (®)  18. (d) 19. (© 20. (b 21. (d 22. (@ 23. (© 24 (d)
25. (b) 26. (d) 27. () 28. (d) 29. (® 30. (¢ 31. (@ 32. (0
33. (d)  34. (d) 35. (d) 36. (@ 37. () 38 (¢ 39. (d) 40. (a)
41. (&  42. (b) 43. (@  44. (b) 45, (b) 46. (b)  47. (d) 48. (D)
49. (¢) 50. (a) 51. () 52. (d) 53. () 54. (@ 55. (b) 56. (a)
57. (b) 58. (9 59. (@ 60. () 61. (d) 62 (d) 63. (a 64 (d)
65. (b) 66. (d) 67. (o) 68. () 69. (B 70. (@ 71. (b) 72. (a)
73. () 74 (o) 75. () 76. () 77. () 78. (c) 79. (a 80. (b)
81. (b  82. (o) 83. () 84 (o) 8. () 86 (d 87. (a 88. (d)
89. (3  90. (b) 91. (d) 92 () 93. () 94 (a 95 (b 96. ()
97. (b) 98. (a) 99. (b)  100. (d)  101. ()  102. (d)  103. (@) 104. (d)
105. (c)  106. (a) 107. ()  108. (¢)  109. (8  110. (d)  111. (& 112. (d)
113. (©)  114. (d) 115. ()  116. ()  117. (©)  118. (8  119. (8 120. (c)
121. (o)  122. () 123. (d)  124. (d)  125. (8  126. (8)  127. (b) 128. (c)
129. (b)  130. (d) 131. (¢)  132. ()  133. (d)  134. (©)  135. (3 136. (d)
137. (d)  138. (d) 139. (a)  140. (c)  141. (d)  142. (d)  143. (b) 144. (a)
145. (@)  146. (a) 147. (c)  148. (8  149. (d)  150. (d)  151. (¢) 152. (d)
153. (b)  154. (a) 155. (d)  156. (c)  157. (o)  158. (@)  159. (c) 160. (a)
161. (b))  162. (a) 163. ()  164. (b)  165. (b)  166. (d)  167. (c) 168. (d)
169. ()  170. (b) 171. (@  172. (¢)  173. (8  174. (©)  175. () 176. (c)
177. (©)  178. (a) 179. (d)  180. (o)
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Electrical Engineering

Explanations

1. |8

Given system

d’x 6dx
—+——+5x = -e?
2 o x =12(1 - e?)

1 1
$°x(8) + 65x(s) + 5x(s) = 12(5_@)

s+2—sj

x(s) (82 + 65 + 5) = 12(s(s+2)

24
s(s+2)(s® +65+5)

x(s) =

The response of the system at t — o is

24
i _ limsx
Lﬂ%sx(s) T 550 g(s+2)(s?+65+5)
=24
2 O
Fs) = C(s) 1 1

Fw’(s)= 1rs 1+ jo

1

|F(jw)l =
) V1+ 0?
Z(F(jm)) = —tan™' ©
Given, [sin {] = input, .. © =1
1
|F (o)l = 5
ZF(jw) = —45°

1 .
Output is therefore ﬁsm(l‘ —45°)

Bl o

There will be no steady-state error of step input.

B

24
As) 5410
Re) =, 24

s(s+10)

a(s) 24s

R(S) = s*+10s+ 24
Characteristics equation % + 10s + 24 = 0
P +4s5+65+24=0

s=-4,-6
5. &
Given,
K
COMS) = 5o 35
K

" s(s®+2s5+3)
Hence type of the system is 1.

6. [

Given impulse response of the system

C(s) 8
R(S) ~ s(s+2)(s+4)
A B C

=5 G2 s+ a)

A(s+2)(s+4)+Bs(s+4)+Cs(s+2)
s(s+2)(s+4)

A(s? + 4s+25+8)+B(s? + 4s) + C(s? + 2s)
s(s+2)(s+4)
A+B+C=0
6A+4B+2C=0
8A =28
A=1
B+C=-1
4B+2C=-6

2B+2C=-2
- - +

2B=-4

B=-2
A+B+C=0
1-2+C=0
C=1

—_

LI S
s (s+2) (s+4)

u(t) = 2e 2 () + e u(t)
(1-2e2 + e*u(l)
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(d)

Over all transfer function

) GG,
1+ GGoH, + G,oH,

(3. 8

R
g, =cC €
i
o _¢cs __1
e.
i g, 1 RCS

0. [T

2
Th | f = tt=0
e value of f(s) 2.3 a
lim s lim 25
s\ P +3) T somg?eg 0

[10. [T

The initial slope at the Bode plot gives type of
the system.

EN ©

The value of kat which the root locus crosses the
imaginary axis, make the system marginally
stable.

(12 [0

Given characteristics s° + 252 + ks + k=0
equation

as)  k(s+)

Rs) ~ &+ 28

Number of poles = 3
Number of zeros = 1

(13. [1)

Given, G(s)

S+6
T ks®+s5+6

Damping ratio = 1
Characteristics equation
=ks?+5s+6+5+6

= ks? + 25+ 12
, 2 12
= §°+=s5+—
k K
12
0, = |5
2
2&(1)”:;
1
T 12

[15. [B)

Given transfer function,
Y(s) _ 2
Uis) s3+6s°+11s+6

).C~| 0 1 0 X1 0
=10 0 1| x|+|0U
).63 —6 —11 —6 X3 1
y=1[0 0 2][]
[0 1 O
A=10 0 1
6 -11 -6
[0
B=|0[[00 2]
1

for controliability: [B AB  A’B]

0 O 1
Cr=10 1 6 |=datCr
1 -6 102
Hence, controllable.
|ICr| =0 controllable
C 0

For observability : |CA |=2 2
caz| 0 12 2

|0]# 0 Hence, observable
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a9-2004

Q.1 ‘T& dI el ol -1 =gl &1 Har red AR
B |
(a) ST TR A HH R T TS |
(b) ¥ TR FGT HRAT DHgdl Bl ¢ |
(c) el 3R | S Bed B 2 |
(d) fpxi gofi & Areed & g «Afdd # gredr §
AR arfdd 7 i |

Q.2 T TR AT, SHAT T SHARN Bl e g |
(a) 4 H fafqd® = o= |

(b) T 3R T BT YA 9 BT |

(C) SFRRETE! B |

(d) enfie =afe e |

Q.3 YE Il arer Ik |

(a) w=amiT (o) FERA
(c) wTarf (d) T
Q4 IYE = B
(a) SURI (b) SuRygad
(c) Sugad (d) SuRgad
Q.5 fr=forRad & @19 @1 v gfoe =8l &7
(a) = (o) T
(c) AT (d) =
Q.6 S P T IASHNT & wY H AT ©
(@) Rz g §  (b) affrerrg #
(c) STR-UY | (d) HerRTe H
Q.7 ‘TP IR Gl TER’
(a) BRI 2 | (b) HBEd 2 |
(c) gfa gl (d) ®1E 7|

e fE=<t

Q.8 A 37 aTell I UK & |

(a) PAT—DHeRN (b) HEE—DHEE
(c) wef—de (d) ~IRSI—3Fgst
Q.9 3WSH =T (Intro) ¥ &1 YA foosd &5 # foan
ST 87
(a) AR i@ & |
(b) wfgarera # yaer 2|
(c) forde T # wftafoa 8 2q|
(d) It dar 7 Al =g
Q.10 'S M BRI o U% SOR & || Rad e o
gftf & fIy Suge o= I W1 R
(@) | (b) & 3R
c) & dra | (d) & dr=
QA1 A =01 B1 fdarg B S @ B I
e ¥ Red e @1 gfid & forg Sugead o= 2 |
(@) A (b) gerT
(c) Amraramieh (d) ArTIRgH
Q.12 Fr=ferRad o |E! 3 A o1ef 31 arel oS @
(a) gad (b) #ATHd
(c) 3 (d) ¥R
Q.13 I ¥ ol Sugad faard 2
(a) g (b) fadim
(c) wawT (d) gaAw
Q.14 ‘IR’ &1 T80T IS 8
(a) TR (b) dred
(c) FeeH (d) ®are
Q.15 fr=falRaa ersl # srera gy |
(a) s (b) fg
(c) =&t (d) 98
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= fet | 87

Q.16 S a1 &1 faeie ®

() wTfy (b) If

(c) @ (d) g
Q.17 gg vI=< ©

(a) denfie (b) ey

(c) demrifd (d) srenfier
Q.18 Y€ a1 2

(a) USTag B BT I UA< o |

(b) TSI = AT BHA AT AT T |
(c) v=Tag] <1 FuaTd G |
(d) v=Tae] o gUr QA |

Q.19 A= 9 S 3 2T &1 31 8
AT T ST |

Q.20 < AR’ &1 37t B

(a) € MMEHT | (b) 3ird RIIRT A 87l |
() g== IR | (d) 3 RER |
Q.21 R9ax &1 ™ 8
(a) ¥R (b) NTPR
(c) gu< (d) feax
Q.22 ARl fa fotel # 7781 drefl SRl 57
(a) AR (b) 3OS
(c) ser (d) TREYR
Q.23 f=feRad & v aiffy & o= =6t @
(@) = (b) @
(c) @ (d) &
Q.24 &< &I 98 diell Sl 2 & 918 9 drell Wil 8
(a) @I dren (b) HIoTgRY
(c) BURTTG! (d) gorguel
Q.25 TSI drell b B &
(a) gerilaTd
b

(b) IRE™
(c) 3rareaIRiE Sureary ‘sRafer
(d)

CE

Q.26 IS’ g fa g # 7E 22
(a) fdarg (b) @
(c) fearg (d) farag
Q.27 'S¥D el H 991 4! oY AR AYE & Rl
(a) oo argrg 2 |
(b) ®TA QY T |
(€) ‘99 Tl H & g |
(d) T=< qIN B |

Q.28 A1, ST3N 916X Wl ST arad 8 °

(a) STOEN®D (OBEISIEIEED

(c) Wbl (d) feress
Q.29 S ®fSATE | |HgT H M

(a) gdm (b) =R

(c) ®fcd (d) Ssgad
Q.30 9 A1 & g YA I 7L 991 27

(@) goH (b) g™

(©) R (d) gud

Q.31 f=faRad areg 3 Rad = @1 gfd &g 921 e
@1 forEifea BIfog

T TS T BT AR |
(@) & S (b) &
(c) @ forg (d) w®
Q.32 < Y& arell 31f dl Ydhe Bl &
(a) WD (b) wTRIARD
(c) wmeqd (d) gRIaH
Q.33 TdHgE @ Yaad fbg 9r 4§ 87
(@) w¥gpd (b) upd
(c) urfer (d) &=
Q.34 fa=gufier & 9 g
(a) e (b) o
(c) @I dren (d) o
Q.35 S99 A BT 9197 dsfe T8 8?
(@) SIrSt fORIRis (b) <f. &g e
(c) QUETHAR deM  (d) Sf. Wrefe faar



MRDE ERSY = o=l 91
Q.97 < T FERE IR | Q.99 TR < I@reAr BT el aef 7
(a) T8 HHIS 3 & | (a) F&T &1 AR BT
(b) e H T8 98d Wl © | (b) ws @re=T
(c) &% TRt oI & B | (c) QR faw1 q ardi @l gt e
(d) SHPBT HBIH 3BT 2 | (d) QRIS IE= H
Q.98 @z sy T gofad |y T8 8 Q.100 ‘gl BR I BT A B
(a) B BT (b) TH @M (@) fFd & SR g ST <
(c) v 9% (d) T =ar (b) U B YR | ART MR ERT G
(c) foHa—axrar T &R <=
(d) ot & S-S goe
EEEE
STen | 9w fE=<t (ad 2004 )
1. (d) 16. (d) 31. (d) 46. (b) 61. (a) 76. (a) 91. (b)
2. (o) 17. (a) 32. (c) 47.  (d) 62. (a) 77. (b) 92. (d)
3. (d) 18. (a) 33. (c) 48. (a) 63. (c) 78. (d) 93. (c)
4. (o) 19. (d) 34. (b) 49. (a) 64. (a) 79. (a) 94. (a)
5 (o) 20. (a) 35. (c) 50. (d) 65. (b) 80. (c) 95. (b)
6. (o) 21, (d) 36. (c) 51. (b) 66. (d) 81. (d) 96. (c)
7. (b) 22. (c) 37. (d) 52. (c) 67. (d) 82. (d) 97. (d)
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Q.1 ltis believed that deposits of cholesterol in the
body are responsible for:
(a) tooth decay
(c) heartdisorders

(b) liver disorders
(d) cancer

Q.2 Which one of the following chemicals is used to
preserve food material?
(a) Caustic soda
(c) Sodium chloride

(b) Sodium benzoate
(d) Sulphuric acid

Q.3 Whichone of the following diseases is not caused
by virus?
(a) polio
(c) tuberculosis

(b) small pox
(d) AIDS

Q.4 The depth of oceans is usually measured in:
(a) feet (b) fathoms
(c) metres (d) nautical miles

Q.5 ‘Jarvik-7'is:
(a) electronicleg
(c) artificial heart

(b) pace maker
(d) artificial eye

Q.6 Which one of the following statements is not
correct?
(@) Iron sinks in water

(b) Iron floats in mercury

(c) Mercury floats in water

(d) Wood floats in water

Q.7 Ozone absorbs solar radiation in the range of
(a) 240to 280 um (b) 280to 320 um
(c) 320to 400 um (d) 400to 700 um

Q.8 Which one of the following Vitamins helps in the
process of blood clotting?
(@) VitaminC (b) VitaminD
(c) Vitamin E (d) Vitamin K

Q.9 Which one of the following forms an irreversible
complex with haemoglobin of the blood?

General Science

(a) Carbon-dioxide

(b) Pure Nitrogen gas

(c) Carbonmonoxide

(d) Mixture of Carbon-dioxide and Helium
Q.10 Which one of the following expresses error in

computer data”?

(@) chip (b) byte

(c) bug (d) bit

Q.11 India won the legal battle against the USA in the
patenting of the medicinal plant of:
(a) Neem (b) Haldi
(c) Tulsi (d) Pudina

Q.12 Which one of the following is responsible for the
colour of the skin®?
(@) Enzymes
(c) Hormones

(b) Epidermis
(d) Melanin

Q.13 Energy required for the process of food
manufacture in green plants comes from:
(a) oxygen (b) carbon dioxide
(c) glucose (d) sunlight

Q.14 Which one of the following statements is not true?
(@) Apple was introduced in India from outside

(b) Appleisrichinroughage

(c) Apple has high content of calcium

(d) Apple has high content of iron

Q.15 The vaccine for polio was first prepared by:
(a) Paul Ehrlich (b) Joseph Lister
(c) Louis Pasteur (d) Jonas Salk

Q.16 Cyanide poisioning causes immediate death as
it directly affects
(@) perspiration
(b) cellular respiration
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(c) blood circulation
(d) digestion

Q.17 The Apollo Mission of NASA could map only 25%
of the total Moon surface. India’s Chandrayan-I
mapped what percentage of Moon surface?

(@) 75% (b) 80%
(c) 90% (d) 95%

Q.18 Waves transmit from one place to another
(b) Amplitude
(d) Energy

(a) Mass

(c) Wavelength

Q.19 Lanolin - atype of wax used for making ointments
is obtained from
(a) Palmtree
(c) Wool

(b) Rubbertree
(d) Bees

Q.20 Kinetic energy of a body is
(a) avector quantity
(b) ascaler quantity
(c) proportional to its weight
(d) proportional to its momentum

Q.21 Absolute zero may be regarded as that
temperature at which
(a) water freezes

(b) all gases become liquid

(c) molecular motion in a gas would cease

(d) all substances are solid

Q.22 Metals are good conductors of heat because
(@) their atoms collide infrequently

(b) their atoms are relatively far apart

(c) they contain free electron

(d) they have reflecting surfaces

Q.23 Permanent magnets are made from
(a) Diamagnetic substances

(b) Ferromagnetic substances

(c) Paramagnetic substances

(d) Dielectric substances

Q.24 Match the Indian Scientists with the disciplines
they are associated with. Find your answer from
the given code:

Scientists
A. R.C. Bose
B. Satyendra Nath Bose

C. Dr. Shambhu Nath
D. Dr. Nil Ratan Dhar
Disciplines

1. Chemistry

2. Experimental Pathology
3. Physics
4

. Mathematics
Codes
A B C D
@ 4 3 2 A
by 1 2 3 4
) 3 4 1 2
d 2 1 4 3

Q.25 Fish can survive inside a frozen lake because
(a) fishare cold blooded animals
(b) fish can breathe when embedded inice
(c) fish move to the bottom of the lake where
water is at 4°C
(d) fish move to the top of the lake where water
is at 4°C

Q.26 The shortest wavelength is for
(@) y-rays (b) X-rays
(c) ultra-violet rays (d) microwaves

Q.27 The flying of birds is a proof of Newton’s
(@) third law of motion

(b) second law of motion

(c) firstlaw of motion

(d) both second and third law of motion

Q.28 InaDoctor’s stethoscope, the sound is intensified
because of
(a) reflection of sound

(b) resonance of sound

(c) constructive interference

(d) principle of superimposition of waves

Q.29 Which of the following waves/rays are used in
sonography?
(a) micro-waves
(c) ultrasonic waves

(b) infraredrays
(d) soundwaves

Q.30 Teflonis a/an
(a) insecticide
(c) drug

(b) polymer
(d) dye

Q.31 The metal present in Haemoglobin is
(@) Magnesium (o) Copper
(c) Zinc (d) Iron
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3. (© 20.  (d) 37. (o) 54.  (d) 7. (@ 88. (d)
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9.  (© 26. (a) 43. (a) 60. (o) 7. (d) 94.  (b)
10. () 27. (2 4. (a) 61. (d) 78. () 95.  (d)
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13, (d) 30.  (b) 47. (a) 64. (o) 81. (o) 98. (o)
4. (p) 31, (d) 48, (d) 65. (b) 82. (a)

15 (d) 32 (0 49. (a) 66. (0) 83. (b)

16, (b) 33. (b) 50.  (b) 67. (d) 84.  (b)

17 (d) 34, (d) 51. (o) 68. (b) 85. (a)

000

Explanations | General Science

1.

(c)

Cholesterol is a type of Fat (lipid) made by our
body. Itis essential for good health and is found
in every cell in our body however, having a high
level of certain type of Cholesterol in our blood
(hyper cholesteralaemia) can increase. Possibility
of cardiovascular disease, such as heart disease
and stroke. High Cholesterol fatty deposit (knows
plagues) to built up inside our blood vessels. In
time, the blood vessels supplying our heart may
become so narrow they can’t deliver oxygen to
our heart. Muscle, particularly when we are
exerting ourself. This can cause chest pain. If a
fatty plaque breaks off it may cause a blood clot
that can block blood flow to our heart (heart attack)
or if the same process occurs in your brain it
may cause a stroke.

2.

(b)

Sodium benzoate and other benzoates are the
principle organic chemicals used as food
preservatives. The use of benzoates in certain
products in prescribed quantity (usually not
exceeding 0.1 percent) is permitted in most
countries. Sometimes, sodium chloride is also
used as food preservative as preservation of
meat, fishes, pickles etc.

(c)

Tuberculosis, commonly known as TB, is a
bacterial infection that can spread through the
lymph nodes and blood stream to any organ in
our body. Itis most after found in the lungs. Most
people who are exposed to TB never develop
symptoms because the bacteria can live in an
inactive form in the body. But if the immune
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12.

system weakens, such as in people with HIV or
elderly adults. TB bacteria can become active in
their active state, it can cause death of tissue in
the organs they inject. Active TB disease can
be fatal if left untreated.

(b)

The depth of oceans is measured in fathom. One
fathom is equals to 6 feet or 1.8288 meters, is a
unit of length in the old imperial and U.S.
Customary systems used especially for
measuring the depth of water.

(c)

The Jarvik 7 is a artificial heart probably best
known as artificial heart device. It was designed
by Dr. Jarvik, to function like the Natural heart.

(c)
Mercury has higher density than Iron, so Iron
floats in mercury.

(d)

Vitamin K is a necessary component of the
body’s ability to clot blood, without its function,
a small cut could resultin uncontrolled bleeding.
In addition, vitamin K has an important role in
the formation of bone. Higher level of Vitamin K
means more calcium in the bone, increased bone
density, and less risk of fracture.

(c)

Carbon monoxide makes carboxy-haemo-globin
when reactions with haemoglobin. The process
isirreversible.

(d)

Melanin is a pigment found in skin of human
responsible for colour. In African race of people
itis very high where as in European race people
it is absent or very less in quantity, the high
quantity of melanin protected the skin from rays
so decrease the threat of skin cancer. Where as
European people or white people are susceptible
to skin cancer because they have very less
melanin in skin.

13.

14.

15.

16.

17.

(d)

Energy required for the process of food
manufacturing in green plants (in Photosynthesis)
comes from sunlight. Plants in presence of water,
chlorophyll and sunlight make food and the
process is called photosynthesis.

(b)
Apple was introduced in India from middle east
countries.

(d)

® Two polio vaccines are used throughout the
world to combat poliomelitis (or Polio). The
first was developed by Jonas Salk and first
tested in 1952. It consists of an injected dose
of inactivated (dead) polio virus.

e Another, oral (or Modern) Polio vaccine was
developed by Albert Sabin using attenuated
polio virus. Human trials of Sabin’s vaccine
beganin 1957.

(b)

The cyanide ion (CN") halts cellular respiration
by inhibiting an enzyme in the mitochondria called
cytochrome C oxidase.

Cyanide poisoning is a form of histotoxic hypoxia
because the cells of organism are unable to use
oxygen, primarily through the inhibition of
cytochrome C oxidase.

Acute hydrogen cyanide poisoning can result
from inhalation of fumes from burning polymer
products that use nitrites in their production, such
as wool, silk, polyurethanes or vinyl.

(d)

Chandrayaan-1 was the India’s lunar mission
launched on 22nd October 2008 from PSLV-C11
by ISRO. It was operated by NASA.
Chandrayaan-1 operated for 312 days as
opposed to the intended two years but mission
achieved 95 percent of its planned objectives
including mapping over 95 % of the lunar surface
with the M3 instrument (Moon Minerology
Mapper). M3is animaging spectrometer that has
provided the first-high resolution spatial and
spectral map of the entire lunar surface, revealing
the minerals of which it is made.
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