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Note: Student should not write anything on question paper.

Question no. 1 is compulsory. Attempt any five questions from Q.2 to Q.8
die : faereff yeaua R 8 fad T | o yeA ga o3 At 2

YT %. 2 9 . 8 a® # gl urg &1 Sux <7 rfrard 2

Q.1 Multiple Choice Question / &= v [2x5=1

(i) what is the mean of first five natural number
WWHM')CI TR BT FHITR ‘:IT?ZTZFQT%

(a) 3 (b) 5 (c)lO (d) None of these (34 & ®1 77&))

(ii) If three points are collinear then area of triangle will be-
Ife o fig g & QT BRIt T &het BT

@o (b) 1 (3 (d) None of these (7 & 1< )

(iii) What is the integral of log x
log x BT THTHE T &

(@)x( +1logx) (b)1 (© 1/, (d) e

2
(iv) Value of lim,,_, —— — ® will be-
x%2-16

limy_,_, BT T BRI
(a)0 (b) -4 (c)-8 (d)oo

(v) Example of unit matrix is-

TPTS STIE PT ISTERT &-
0 0 O 1 0 O 1 0 0 1 1 1
i [0 0 0 ii [0 1 0] iii [1 1 0] iv [0 1 1]
0 0 O 0 0 1 1 1 1 0 0 1
1 2 1 2
. : 13 1 -2 1
Q.2 (@) Find the rank of the matrix- A = 4 -3 —1 3
2 4 2 4



1 2 1 2
seEhBrmate A= L 2 1
, 2 24 2 4
(b) Evaluate (32775) = (275)
sin279 2 cos 63°) 2
wﬁ(co;;") z(c052673°)

() Find the derivatives of the following function- y = e<°s**
frfRad wer & sradersT ST FIRTG- y = eCosx”

(b) Find the derivatives of the following function- y = e308(2x+1)
Preafefae wer & sraerot ST HIfg- y = e3108(2x+1)

(a) Find the area of triangle formed by the points (1, 4) , (3, -2) and (-3, 16)
figait (1, 4), (3, -2) 3R (-3, 16) FRT ST B[S BT &r=rher 1 P
(b) Show that the three points, whose coordinates are (-1, 1), (-5, -7) and (10, 23)

are collinear.
Rrg X fip A fiig v &, R Frderias (-1, 1), (-5, -7) 3R (10, 23) B I

(a) Integrate- 1 = [ %

T AR [ = [ g

X% +4x+5
(b) Integrate- [ x3 sin3x dx
FHTHe G- [ x3 sin3x dx

1 0 1
(@) GivenA=1]0 1 Ol then show that (A%)T = (AT)2.
3 0 4
1 0 1
RrgA=(0 1 Ofar Re=¥(A?)T = (AN
3 0 4
(b) Evaluate the limit- lim, .1 2.
AT &7 geaien B lim, Xi:igo

() Prove that- 222 4 % — 1 4 tan @ + cot 6.
1—-cot® 1-tan®

. tan® cot®
frg #- ——+ ——=1+tan6 + cot6.

5 -2 4
(b)Find the inverse of the matrix A=|-2 1 1]
4 1 0
5 -2 4
AMFg P GePT A DICA = | -2 1 1]
4 1 0




Q.8

(a) Find the arithmetic mean for the following distribution-

frrfeRae faarur & forg wwiaR ATed s AifoTg-

Class (@ 3faRTer) | 0-10 | 10-20 | 20-30 | 30-40 | 40-50
Frequency (IR&RaT) | 7 8 20 10 5
(b) Find the mode from the following data-
ferferRa sridet & agere ST HIfTg-
Age (31TY) 0-6 | 6-12 | 12-18 | 18-24 | 24-30 | 30-36 | 36-42
Frequency @Re=an) | 6 | 11 25 35 18 12 6
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AT :  UUYH U BA S A B YW % 2 € 8 ad A = wig &1 S} <
Jfyart 2| faemeff yeus w g ford w1E |

Q.1 Multiple choice Question / s w7 — [2x5=10]
(i) A The unit of force in S.1. units is- / S.I. S&EAT 9 HT 5BIS & -

(a) Kilogram / fasetmms (b) Newton / =ge=

(c) Watt / are (d) Dyne / s

(i) The unit of work or energy in S.1. units is -
S.| SHIEAT H BRY AT oAl BT TDIS &-
(a) Newton / =g (b) Pascal / ar=pet
(c) Kilogram meter / fremmT #ex (d) Joule / S

(iii) The unit of power in S.1. units is- / T3S gaTAT & oIfh i 3BTS &
(a) Newton meter / =ge Hlex
(b) Watt / arc
(c) Joule / et
(d) Kilogram meter/sec/ feretam Hier / davs|

(iv) Forces are called concurrent when their lines of action meet in-
A T FHEH DET AT & 9Id I77eh DIATS DT elTg H A & -

(a) One point / w faig

(b) Two points / ar siw

(c) Plane / fgum=r

(d) Perpendicular planes / e feum

(v) Forces are called coplanar when all of them acting on body lie in-



Q.1

Q.2

Q.3

Q4

Q5

Q.6

ST T BT 1 PRY BT PIYCTR Pl ST & I8 AR TR AR AT 33 T &
(a) One point/ ta fdg (b) One plane / v femm
(c) Different planes / faftr= fasm= (d) Perpendicular planes / s=@a

() Explain and distribute Lami's theorem.
AT & TR Y ARET AR SR I faRa ax |

(b) Explain the Varignon’s Theorem and derive it

IR &b T P T HIRTT 3R S urg HIfSTT |

(a) What is Friction and Explain Its Types with advantage and disadvantage?
YT T & AR AT 1R T b AT 3 HbR TIE N |

(b) What are the Laws of friction and also explain Limiting Friction
T & R T B ofR A eor bt oft S £

() Explain the Following terms related to Machines-
TefiHY & Hefre fFAferRac ereat o FHeSy: -

(i) Resistance / uftrre

(i) Input and Output of Machine / 52 &1 g7Ye 3iR 38y
(iii) Effort / w7

(iv) Mechanical Advantage/ #%feer TeaicsT

(b) What are Reversible, Ideal and Irreversible Machine in brief?
fare 7 gfcrarh, aneel 3R saRacH T e FT & |

(a) What is Force and explain its Characteristics.
T T & 31K SAP AT FATE |
(b) What are the types of forces and also explain principle of

transmissibility.
FT & UBR T & 31 AehmiarelT & Rigia dr off I & 1

(a) Explain Parallelogram Law of Forces with neat Sketch.
T Tehel b T FHTAITR AT DI b AT &N |

(b) Explain Triangle Law of Forces with neat sketch
T T & AT Fl P DI DI b AT N |

(@) A body of weight 100N lies on horizontal plane for which p=0.75.
Determine normal reaction, limiting force of friction, angle of friction and

horizontal force required to move it.
MR BT U IR 100N &t i o et 81ar & Rraes forg 75 = 0.75 81ar &1 = ufforar

FraiRa o, oo 97 ol FfT B, T &b DT IR S TAFTRT PR B folv 3aege Siferet
gl



Q.7

Q.8

(b) Define couple. Write characteristics of couple and also explain law of
machine.
et T ARHTI ) et T FARaTat Bl ford 3R 7efi & B bl e o v

(a) Find the position of centroid of 150mmx200mmx50mm in T section.

T 9FIF H 150mmx200mmx50mm %ﬂ@g@ﬁﬁ@ﬁ@ﬁ%ﬁl

(b) A simply supported beam 5 m long is carrying uniformly distributed load
of 2 KN per meter over a length of 3 m from its left end and point load of 3
KN, 4 KN and 2 KN acting at a distance of 2 m from each. Find the
reactions of support.

U 9% RS i 5 Hiex ot B, St I9® 91 BR § 3 e Y 918 W 2 e ufey Hex o
T B0 3 IR AR ofclt & 31k Hede § 2 Hex &Y X R 3 BT, 4 P 3R 2 HTH AR B
UfEe alle el §1 | FHH &Y ufiforanai &t gar ermd |

(a) A particle is acted upon by forces represented by 20, 40*, 60 and 80 N
inclined at 30, 45, 60 and 120 respectively with horizontal direction. Find the
magnitude and direction of their resultant.

8T feem & s T 30, 45, 60 3R 120 W b &Y 20, 40 60, 60 3R 80 N &RT

UferfSfca gll GRT Uds 0T OR BIRATS ol STl 81 I TRUTT &t giRATor 3R 2 Sire o |

(b) Two forces 5N and 20 N are acting at an angle of 120° between them.
Find the resultant in magnitude and direction

3T 9ot 5N 31R 20N, S 1T 120° & HIUT R HRF I I &1 aRom @Y afRmmr iR e § @it
|
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Q.1 Multiple Choice Question / wgs uza [2x5=10]

(i) The most common cause of acidity in water is -
Ot 3 SFTaT BT FE 3T BRI & —

(a) Carbon Dioxide / @ Srgaiiaags (b) Oxygen / sieriisT
(c) Hydrogen / grggie (d) Nitrogen / ATsgrom

(i) On standard silica scale, the turbidity in drinking water should be limited to-
e RfetenT U O, 9 & it & Serroe Hifere g =Ry —

(@) 10 ppm / 10 didiey (b) 20 ppm / 20 didiws
(c) 30 ppm / 30 didies (d) 50 ppm / 5o
(iii) Period of cleaning of slow sand filters is about-
et TR A X fthoey & AHTE F IR T & -
(@) 24 - 48 hours / 24 - 48 & (b) 10-12 days / 10-12 &=
(c) 2-3 months /2-3 989 (d) 1-2 year /12

(iv) The percentage of chlorine in fresh bleaching powder is about-
TSI AT UTSSR H FAIRI T TfTRICT SRTHT 81T & -

(a) 10 to 15/ 10¥ 15 (b) 20 to 25/ 20 % 25
(c)30to35/30%35 (d)40to50/40% 50

(v) Which of the following compounds is widely used for algae control-
feraferRaT & & i &1 J1fies aTue Hu F datet 7R & foTg IuRT fapaT ST & —

(a) Sodium Sulphate / @ifea™ Tethe




Q.2

Q.3

Q4

Q.5

Q.6

Q.7

Q.8

(b) Copper Sulphate / ®4R Fethe
(c) Sodium Chloride / @ffsaT FaiRIss
(d) Calcium Chloride / &feerm FarEs

(a) Give the Standard definition of air pollution and what is the composition of
natural air.
aTg UGHUT &1 HTeb YIRATST & TR Iepfcrep &alT bl a1 T & |

(b) Write short note on: / Sifém e fors:

(i) Acid rain / gfas arfver

(i) Global warming / Tieet arfHr

(iii) Greenhouse effect / F &9 T7e

(iv) Ozone layer depletion / siim w=a &1 &+

(a) What are the major toxic metals and their effects?
(a) What is the natural purification process of air?
&Il b TTepieiep fGehRUT UTehaT T &7

(b) Give brief note on absorption and adsorption.

3FaNUT 3fR ARET R Ffarg e S |

(a) What are the Impacts of human being and environment on each other?
ST 31 UATeRUT & Ueb §R R THIT T 872

(a) What do you understand by Biotic and Abiotic system and explain aquatic
ecosystem in detail.
S 3R T JoTelt I 319 T T & SiR Sieiar RIS o ot faeaR & |a9=mg |

(b) What should be the basic approach to improve environmental qualities?
QTR T T GER P forq e gfeior aar 8T arfey?

(b) Write a detailed note on pollution along with its types, their impacts and
methods to control. _

TIGHUT & bR, Sch TP 3R fFRIA0T & aRiepi UR Ueb foreet Ale fores |

(b) What are the air pollutants? Give their names and classified them.

1Y YN T &2 I A & 3R I+ il v |

(a) What is the basic process of water treatment? Explain primary, secondary

and tertiary treatment methods of water. '
STeT IUAR T HeT fshaT T 87 T b reife, Areafie 3R e IudR faferr bt ez

Gl
(b) What are the sources of solid wastes, give its classification in detail.
3T PR P AN FIT &, TADT FMTpuT IR J <)

(a) Explain any 3 disposal methods: fa=t +ff 3 froer faferar 6t emer ax:




Q.9

(i) Open dumping 3o Sftir
(i) Sanitary St

(iiy Incineration y==fiawor

(iv) Compositing @ftssror

(b) What are uses of water? Explain composition and characteristics of domestic

waste water as well as industrial waste water
U b SHINT AT 87 BRe] IURIT ST P AT 3l Ui St b Ao 3R

fereSaTan ht T BN

(a) What are the potential methods of disposal, recovery and recycling of paper
and plastic?
IR 3R wATRea & (FaeH, a¥elt 3R JATSforerT & T TRih T 87

(b) Explain Condensation and combustion briefly.
BT 31R <& FAT  FITan |




