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Tips & Tricks

Followings are tips & tricks for
resources. Please note that followi
followings are for paper bound exam

handling multiple-choice questions suggested by experts from open source online
ng insights are not only for Numerical Questions but also for all topics. Some of the

(not online). You should skip those. A

Tips for solving numerical problems:

3 Meters

Drawing the picture of the problem is very important! The correct picture of a numerical i
/

problem is more than 80% of success. 7

Example (GATE 2013): If the slope of a hipped roof is 60° and height of the roof is 3 m, span of

the room, in m, would be
Solution: Span of the room = 2 * (3/tan 60°) = 3.46 answer.

Having the same units for all variables in the problem. You must ensure that you solve the problem in the same unit.
For example, in a given question, force may be given 40 Newton (N) and length of the beam would be /= 50 centimetre.
For casy and correct solution, you should change the length in meter (/= 0.5m). Tip: If the option is given as follows:

(A) 50Pa (B) 5Pa (C) 10Pa (D) 100Pa. For this type of question, you must recheck your solution before you choose an

answer.

Checking the dimensionality of analytical expressions. To arrive at the correct answer, you should always write the
numerical value with its unit.

Example: Area of the steel per meter width of a reinforced concrete slab is 335 sq mm. If 8 mm rods are used as
reinforcement, then centre to centre spacing of the reinforcement in mm is

Solution: Total area of steel is 335 sq mm. (which is spread in 1m of width)
Areca of 8 mm rod = ITr> = 3.14 x 4mm x 4mm = 50.24 sqmm  { 8mm rod means it has a diameter of Smm

335sqgmm
50.24sqgmm

hecomes a dimensionless quantity. So, the result is a just number without any unit. Here, we want to calculate ‘no. of
rods’, which does not have any dimension. So, our calculation is in right direction.

So, distance between two rods will be 1m/6.67 = 1000 mm/6.67 = 150 mm Answer { Here, please note that we are
dividing 1000mm /6.67 and not 1m/6.67. In the question “per meter” is mentioned. But for correct answer we need to
convert Im to 1000mm.

So, total no. of rods spread in 1m of width = =335 /50.24 = 6.67 {When’ sqmm’ is divided by ‘sqmm’, it

Taking Multiple Choice Exams (Source: /)

| Studying for a multiple-choice exam requires a special method of preparation distinctly different from an essay exam.

Multiple choice exams ask a student to recognize a correct answer among a set of options that include 3 wrong answers
(called distracters), rather than asking the student to produce a correct answer entirely from his/her own mind.

| For many reasons, students commonly consider multiple choice exams easier than essay exams. Perhaps the most

obvious reasons are that:

o The correct answer is guaranteed to be among the possible responses. A student can score points with a lucky
guess.

o Many multiple-choice exams tend to emphasize basic definitions or simple comparisons, rather than asking
students to analyse new information or apply theories to new situations.

« Because multiple-choice exams usually contain many more questions than essay exams, each question has a
lower point value and thus offers less risk.

Despite these factors, however, multiple-choice exams can actually be very difficult and are in this course.
Consider that:

« Because multiple-choice exams contain many questions, they force students to be familiar with a much broader
range of material than essay exams do.

o Multiple-choice exams also usually expect students to have a greater familiarity with details such as specific
dates, names, or vocabulary than most essay exams do. Students cannot easily "bluft" on a multiple-choice exam.
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iensity level will be different at different | 3 Co"li;:;f’ a0d rey |y
i U e value of To. 320 Total=64+145 5. . Question: Add two 60 dB sources
frequencics even for the same . ] I—J—‘_‘L\'—]"“T“r; Solution: AdB = 0 {difference in two dB source
‘ ifferent unit called phonis | ¢ | TN Now, add 3 db to higher
i intensity level a differen 515 === :
Fordmeasurmg the : T - s
used. > N—-}—‘“\ ol ! e
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The measure of loudness in phons of any sound is equa[l :]C of| -3 e : T\ | [T~ The Inverse Square Law
intensity level in decibels of an cqually e 2 l i T~ The inverse square law is one of the fundamenta
frequency 1000 Hz. €05 | ] this is what the inverse square law describes:

: for a frequency of ‘ i e [ 'A. Every time the physical distance between yot

ee for |

Hence Phon scale and decibel scale agr 0017 2 3 4 5 6 7 8 9 10113 lower (softer).

iffe i cies. : 5 4
1000 Hz but the two values differ at R Difference between two sound leyeis 1. B- The opposite holds true too. As the distance i

S the intensity level of a note of frequency 480 Hz is to C. There are exceptions, but they are not critical
uppose th : - 1000 Hz is : r i Ay
be determined. A standard source of fT cun”C)’S adjusted 0 Figure: Remember this chart. Tt may save Here is a very basic example: Start with a sound

sounded and the intensity of the s_tanda{d source is 2 time to find the answer. again at a distance of 6° and you will get a meas
that it is equal to the loudness of the given note of frequency L, n%casuremcn[ will be 74 dB. ifiove frogm 12’ to
480 Hz. move toward the source of the sound.
source in decibels is numerically equal to the loudness of the given source irCritical Distance: In the glossary of audio termi:
reverberant sound have the same SPL (Sound P!
ensity of sound increases 100 times its
Reverberation and Echo
Reverberation and echo are often perceived as t
same thing; just perceived differently because o

The intensity level of the standard

Example: Calculate the change in intensity level when the inti

intensity.

Solution: Given,

Initial intensity = I Reverberation (reverb) is highly-diffused soun
Final intensity = youndaries.
15 100 Echo is non-diffused, reflected sound energy, v
To
Increase in intensity level =L For spoken word, the human ear/brain system |
e \bout 30-60 milliseconds (ms), as being one in
L=10logw (E) (in dB) nto one. The time arrival of the two is so close
- L=10log; 100 =20 dB Answer. A. 60ms represents the upper limits of this inte

liscrete echo.

= = = = = TR = 3. Based on many factors, the integration time
% i > gt
Example: Find the intensity level in phons if 3000 Hz with intensity level of 70 dB produces the same lou B ol e G e e

a standard source of frequency 1000 Hz at a intensity level 67 dB. e i il ot

f)c:tween one or more sets of parallel surfaces, |
.. Flutter echo is most obvious and problemati
naterials.

e N : o
Example : If Sound Source IL;=60 dB and Sound Source IL,=50dB, what is the total sound intensity? } Absorpricolsnlogidr ision canhe necd fon

Solution : As the 3000 Hz source has the same loudness of standard source of 1000 Hz with 67 db, the intensily
the note of frequency 3000 Hz is 67 phons. Answer.

Solution: Step 1. Convert dB (intensity level) to intensity (W/cm?) Reverberation time :

ILi=10 log (I1ls) IL2=10 log (1) Reverberation means the prolonged refl
60-10 log(1,/10°) e ;5(1 7/210"'6) 10thing but persistence of sound even after
6.0= log(1,/10%) 5.0 log(T;/lO" h) . The t'ime gap between the initial dire

10T, /1016 101,/1016 everberation time.
L=10"" L=10"
: : : ) More precisely, the interval of time tak
tep 2. Add intensity together one millionth of its original value. (i.e.
I+L=1x 101 + [ x 101 ) In a good auditorium it is necessary to
Tror=11x 10" W/em? ’

When a source emits sound, the waves
the direct waves reach his ears. Subseg

Step 3. C : . S
ep onvert back to intensity level (dB) note is continuously sounded, the inte

ILror= 10 Log (Iror/ls)
ILror=10 Log (11 x 10! /1016
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| Candela e steradian on a sphere

/ The candela (unit cd) has its origin in the brightness of a "standard candle", but it 7 « ‘ollows that at a measu
has received a more precise definition in the International System of Units (ST) — /! : the same. In general,
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\ lu
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€.g. given a room ¢
) =0.1x(20+100)x (
a light source s A iis can be more usefully
sterad; OHOpIC (meaning: yni ; i i
dians, See the topic on apex angletsg t:ZJ Ll mmlyngth:(fEil lgv:;l(?)gxf‘;:
tere: D = Daylight fact,
Ei = Illuminance
Eo = Illuminance :

(Dv =k 0

directiom),

et the three.d;

ek Ov=4z Iy This s because a sphert
mensional

angular span Q from an opening g

e
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Si 13(‘—3!
- 0.161 V

0.161V (L L)
Si= ac—a i T17 T\

stituting various value
0.161 (20 x 12 x 12) [_l_ _l_]

!\l
n

Si G 0.5—0.1486 2
= 131.95 m?

'€ Soung
ab e ;
sorbquamet area required to reduce reverberation time up to 2.0 sec is 131.95 m? Answer.

imple: Calculate the reverberation time for the seminar hall with
No one inside.

50 persons inside

Full capacity of audience.

en that
Sr. No. | Surface Area Absorption
co-efficient
1. Carpet covering entire floor | (10 x 12) sqm | 0.06
2 False ceiling (10 x 12) sqm | 0.03
3. Cushioned seats 100 Nos 1.00
4. Walls covered with absorbent | 346 sqm 0.2
5 Audience occupying seats - 0.46 / person
6. Wooden door (3 x2) sqm 0.2
 ation:
uld be coveregly us calculate Fotal absorption in the hall in case — 1 i.e. for empty hall
5 0.5. ’ Absorption due to carpet 120 x 0.06 = 7.2
Absorption due to false ceiling 120 x 0.03 = 3.6
Absorption due to seats 100 x 1 = 100
Walls covered with absorbent 346 x 0.2 = 69.2
Wooden door 6x0.2 = 112
o 2aS =181.2 ()
Now Area of floor = Area of ceiling = (I x b)
=120 sq.m
Area of wall + Area of door = 346 + 6 = 352
= 2[(bxh)+(Ixh)]
as Ixb = 120 m?
letustake = 12m, b=10m
350 — 2 [(10 x h) + (12 x h)]
St = 8m ...(2)
hence volume V=12 x 10 x 8=960 m’ ...(3)
1sel:
ration time istr empty hall
S 0.161 V
Reverberation time T = S
_ 0.161 x 960
-~ 1812
T, =0.85 sec Answer.
ase 2 :
ith occupancy of 50 persons.
vith co-efficiet” .. Absorption = aS + 50 x (0.46)
. Reverberation time T> = ;<5170 26) 2 153](: 46)
£ 0.161 x 960
! 181.2+23
; T = 0.757 sec Answer.

se3:
hth full occupancy. i.e. 100 persons here, the absorption is = aS + 100 (0.46)
f 0.161 V

.. Reverberation time T; m
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d by ;18 source and energy lost or dissipatgd\&

Em— secon
he energy emitted per S€C

balance is reached between t Sa = (0.01%200m?) + (0.5x

other materials. :
The resultant energy attains a
and constant.

When intensity of sound falls b

: i sity of sound 3
he listener the inten Ppearg
. s value and to t 0l
n average steady

RTp

y ene Wl”no[ get tl
aud bl] evel, 1 ner w :
elow the nnimun V I, the st

This is very close to one secc

.

Absorption : FaNE The suhm, name_d in honor o

¢ three p0551bllmes‘ 1ibsorbing material, and one t
Sabine’s 19™ century work a
1elp engineers and architects

When a sound wave strikes a surface there ari
(a) Part of energy is absorbed
(b) Partofitis transmitted

o : : o Noise
maining energy is reflected : 1 n coeffic W ;

© f?c i gs of surface in absorbing sound energy IS expressed by absorptio! e denotcdbmesc is sound that is unwant
. The effectivenes

; the surface
Sound energy absorbed by : _
@ = Toral sound energy incident on the surface A. Noises can be either shon
i f relative efﬁci;ncies of different absorbing material, it is necessary to select a g, 3- A room's signal-to-noise r:
omparison of rela {

. For the ¢
reference. 5 ; :
Sabine selected a unit area of open window, as standard. For any open window the sound falling on iy,

L] apl : 5 s

passes out no reflection, and more importantly no absorption. : N : \. A S/N ratio is most often e

Hence open window is an ideal absorber of the sound. The absorption coefficient is measured in 9p@PL, and the noise measures °

: 3. General industry guideline:
unit. Q o
; omprehension. This is not m
Sabine :

' ; ninimum value that would re:
«  The absorption coefficient of a material is defined as the reciprocal of its area which absorbs the s> Most acousticians and audi

energy as absorbed by unit area of open window. ossible.

signal-to-noise (S/N) ratio: .
otal, aggregate noise package

). Coherent early reflections :

Sabine’s Formula loise Criteria (NC): The terr
Sabine’s formula is given by the following: L‘::sm and values, which som
-
RT, = 0.161s/m V \. NC calculations and projec
= —_Sa

re often the first line of defen

i

| RTis the reverberation time (to drop 60 dB el

[ Vi:o (lhc vohfme o; the roome ( 2 : Rend Transmlss!on Class_(§
‘i Sa is the total absorption in sabins \- Many construction materia

arious frequencies that might

e 5 5 : .»- Material STC ratings are nc
The sabin unit has the same dimension z i ion coeffite’ 8s |
as area (e.g. m®). A one square meter surface with an absorption ¢ ery relevant to controlling so

0.75 would be considered 0.75 sabins. The absorption coefficient has a range of 0 to 1, where a coefficient of0

indicates none of the sound is absorbed, and a coefficient of 1 indicates that 100% of it is absorbed. fore Examples

(Note that the factor 0).161 has the units secon
Seconds as the volume is measured in cubic m

ds per meter; dimensional analysis on the equation will yield ai®

Cllii xample: Calculate the chang
eters and sabins in square meters).

olution : Given,
Example: Let us use this formula to calcu Initial intensity = Io

late the reverberation time of a fictiti us say theh
S-meter tall ceiling, is 20 meters . itious lecture hall. Let us say

and 10 meters deep. Let us a] o Final intensity =1
2 eters deep. ; ient for
;Clllng, and floors is 0.3, €p. Let us also say that the absorption coefficient {0 L e
0 use Sabine’s Formul ? ’ e
V=LxWxH = 13:‘"‘;(;’0‘:]:;1522 I;e; : 0?1112 volume: icrease i intensity level in d
::;;::a;;l;saofxﬂt:;c;n:vi; slz;bilLs, is the total area times the absorption coefficient. The total area in includes 4_'“1l£ L=101log, (
Sa = ((2x50m2) 4 (zX;oov;,zgn n;ulnp lzled by thg absorption coefficient gives us the total absorption in S8 o L=60d
+ 200m? + 200m )X0.3 = 210 sabins Xample: A room has dimens
R, o 01615/m 1000m3 1) the mean free path of |
o T 210 sabins = 0.767s )) the number of reflecti:
L us use the dimensions of R " walls of the room
Us say the tile floor hag 5 czeftgzi;(:lzfag ‘())‘Ie’ul:ut specify different absorption coefficients for the different ¥iven : Velocity of sound in

The total absorption in sabing becomes: ¢ ceiling a coefficient of 0.5, and the 4 walls a coefficient of0* olution :

V) The mean free path of
etween any two consecutive

o dmeee ) S



Essential Notes: Acoustics

s e y " ‘
from () to g ‘ssential Notes |
) Oncup’
\coustics
sound is such a common part of everyday life that we rarely appreciate all of its functions. It provides enjoyable
s diamC[cr? :xperiences such as listening to music or to the singing of birds.

7cl, oo often in our modem society, sound annoys us. Many sounds are unpleasant or unwanted - these are called noisc.

Towever, the level of annoyance depends not only on the quality of the sound, but also our attitude towards it. For
) undcrslalc,n xample, the type of music enjoyed by some people could be regarded as noise by others, especially if it is loud.
tself js

an 1
new dimcns.’ome."dﬁfhc branch of science which deals with the planning ofa building to provide the best quality audible sound to the audience
e slalemcn[(s) b';""‘& termed as architectural acoustics or acoustics of the building.
Cloy

ntensity Level (dB)
3¢l & Decibell:

Mhenever the intensity of sound increases by a factor of 10, the increase in the intensity is said to be | bel (4 unit named
Yter Alexander Graham Bell, the inventor of telephone)

“herefore dynamic range of audibility of the human ear is 12 bels or 120 dB. When the intensity increases by a factor of ‘
0%, the increase in intensity is 0.1 bel or 1dB.

I
1t = 10 logyo (ﬁ)

o: base intensity (106 W/cm?, hearing threshold)
that the breg dlhsit: intensity (W/cm?)

. in decibel

of the followi
¢ ouowmg%or the intensity level change = | dB
I
1 = 10 logyo (E)
1
R 1226 (114)
If [ = Lo,
L = 10log1=0

This represents the threshold of audibility.
t means that intensity level alters by 1dB when intensity of sound changes by 26%

[ntensity levels of different sounds

[Sr.. No. | Sound T Tintensity Ievel (in db)
Iﬁ) > ¢ ‘”»i‘lyl;'eshold of hearing | 0
HZ) Rustle of leaves 10
T 3) Whisper 15-20
j ’i‘l) Normal conversation | 60 — 65 |
j () Heavy traffic 70 — 80
(6) Thunder 100-110
@) Painful sound 130 and above

Phon: The intensity levels given in the above Table, refer to the loudness in decibels with the assumption that the
threshold of audibility is the same irrespective of the pitch (Pitch is a subjective sensation perceived when a tone ofa

// 13

J
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Essential Notes: Strugture

Common Relationships

SUEAR. BEWDING AND DEMERTIeN DIXAGRAMS For Some STAMNDARD CASES
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e ol module rom wareanous § | Enedgy conversion maximum
s !sSsneyumnwl efciency ‘wm’w
Specium measured (im} 1
Description i
s i1
1 I3
i 1
! i
il
ul::;;::‘q! 2249 v 477 :
120W 1
1 1
1] v
I
1
I
i
haiogen 60 1535 : 25.6
L
i
]
]
1
1
Canp1s as4 || 81.6
lan|
s:vs,eso : i
1
) |
1
1
1
Mﬂal?;;l‘nnl’! :
I ), 3
hap Al 7912 : 99.2
1
1
]
i
1
]
LED, 35 W, 830 1
4739 : 138.6
]
1
1 l
& :
i) i i
LEO, 35W, 840 i:‘,‘i 1 1
e ae L 1t
£ ] ]
1 1
T 1 1
:.‘; 1 i
o
LED, 16 W, 750 1
3 236 || 150,51
1:— 1 ]
k---_}

Figure: The table shows observed and the theoretical maximum luminous efficacy of different spectra.

From the table we can see that the typical spectrum of a warm white LED achieves a theoretical module luminous efficacy of
approx. 320 Im/W. However, since the assumption is that there is loss-

wavelengths of the spectrum, then the actual realisable module lumino
achieve system luminous efficacy in the range of 200-250 Im/ W.

In addition, the overview shows energy conversion efficienc
how much of the power is converted into visible light. In thi
While energy conversion efficiency of incandescent lamps,
achieve values between 40% and 50%.
(Source: https:/www.dial.de/en/blog/article/efficiency-ot-leds-the

The question could be solved with following assumptions:

Assumption I: Illumination level is uniform throug
Assumption 2: There is no illumination outside th

frec conversion of physical radiated power into the )
us cfficacy is much smaller. In future it may be possible (0

hout the Cricket field and is equal to 750) Lux.
e Crickel field due to floodlight,

y of the lamps examined. The energy conversion efficiency describes
s respect cfficient LEDs are clearly well ahead of conventional lamps.
for example, is between 10% and 20%,

very efficient LEDs at present
Nevertheless, this is still only 40 — 50%,

/ 50 50% to 60% of the power is lost as heat.
~h|ghcst-luminous-cfﬁcacy-of-a-whitc-lcdf)

.
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GATH 203 4.,

3 t

~[b Direction e which
J_ stability Is considered

=030h
e ek - . sectional Shapes of Reinforced Concrete ¢ Ohtimy

F Approximate Estimation of Radius of Gyration for Different Cross-sec

1gure: Appro; x 2 S ;

A ~alc +/494767/)

e _column-calculate
(Source: https://theconstructor.org/structural-cngg/slendemess-ratio-col e y
Activity Immediate Successor Duration (Wedd ”
o actiit Activity ]
Q19. A construction project consists of following five .lclmurcs.Ch . 4 B
The immediate successor activity relationship and duration o C(Z;]c s i
activity are mentioned in the table below. The total duration of X : L
2 — — —

project is ... .... weeks. [in integer] Answer; 12 fl < =

: : : oo
. i prmmm——— E - B =L
Solution 2l : \

7 R..----- ," Therefore, total duration of the project is 4 + 5 +3 . )

The longest path is Q>R > T ,’; ’,—6

sek g A il > g
Weeks Answer ‘o

A\ ’
L I 4

. . i % 2.4 m. Tile siz
Q20. It is proposed to have ceramic tile flooring in a room having }ntcmall clear dlyxms;g:;]:i}i;]f: f‘frl.hc:i‘dgm o skim::i:zzm
“ 300 mm. The door opening is 900 mm and the door is flushed }wv(h lhc internal lm?c ch i A,;S“‘” o .
The number of ceramic tiles required for internal flooring and skirting is - [in integ

Solution: Number of tiles for internal flooring = Floor Area / Tile Area st
f(lme2.4m)'((Hm(ﬂm)—deilcs ) =
Number of tiles for skirting = Skirting Area / Tile Area = [(perimeter *
0.6 m) — door width* 0.6 m)]/(03m*0.3m)

“[(2*(1.8m +2.4m) * 0.6 m) - 0.9 * 0.6 m)] /0.09 m? = [(8.4 m*
0.6m)-0.9*0.6m)]/0.09 m? | o
=5.04m?~0.54 m?/ 0.09 m* =4.5/0.09 = 50 Tiles e | S
Therefore, total number of tiles = 48 + 50 = 98 Tiles Answer S i § ==

Q21. In a housing project, 75% of the permissible FAR was utilised S
after constructing four numbers cight storey MIG towers with identical

floor area of 400 sqm. If three numbers seven storey LIG towers with identical floor area are built utilising the remaining FAR. e
floor area of each LIG toweris ............ sqm. [round off to 2 decimal places] Answer: 202 10 204 (Marks to all)

Solution: First let us understand why at first, the GATE official released the answer in the range of 202 to 204 but later when
challenged, the answer was changed. Marks was awarded to all.

Why were marks awarded to all candidates? It was because the question was wrong, It was essentially a small error in the form of
grammatical mistake. Look at the following wordings:
‘four numbers eight storey MIG towers’ &
‘three numbers seven storey LIG towers’
It should be *four numbers of cight storey MIG towers’ & ‘three numbers seven of storey LIG towers®
Also, in the question the wordings ‘the floor area of each LIG tower” implies that it is asking sum of all the floors area ofa LIG
tower. If the wordings were ‘the floor arca of each LIG
flat’ then the question could be solved as below: 025 FAR
P =3 Towers * 7 Flooss
Now, let's solve the question after the amendments, S‘Zsri:; *SFIO0R o, =
Let us assume that total built up area = A m? 2 B
So, 75% of A = (4 towers) * (8 storey) * 400 m?
= A=12800/0.75 = 17067 m?
As per question,
25% of A = (3 towers
flat)

) * (7 storey) * (Area of each LIG

2 25% of 17067 m2 = (3 towers) * (7 storey) *
(Area of each LIG flar)

2 426675 m?=12* (Area of each LIG flat)

< Area of each LIG flat = 203.18 m? Answer. This

answer is in the range (that js 202 to 204) of the
official answer released for the first time|

022. Us
wall cro

Solution
challeng
Why we
the ques

. 1
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Q22. Using the following values of thermal conductance, surface conductance and thermal resistance, the U value across the given

wall cross-section is W/m? °C. [round off to 2 decimal places] Answer: 1.50 to 1.70 (Marks to all)

Thermal conductance -
10 mm plaster * Brick wall 1.2 W/m °C
) 100 mm brickwork . PI;slcnng 0.5 W/m °C
Surface conductance - |
50mm cavity « Internal surface 8.0 W/m* °C |
» External surface 9.5 W/m? °C
i Thermal resistance -
s) + 50 mm wall cavity 0.17 m? °C/W
Solution: First let us understand why at first, the GATE official released the answer in the range of 1.50 to 1.70 but later when
challenged, the answer was changed. Marks was awarded to all.
Why were marks awarded to all candidates? Tt was because the question was wrong. Tt was essentially a small error in the data of
the qucs’uftl._L_?ok at the below screenshot:
Thermad mndu_cgng: ] . .
& | o BACK wall l.‘w‘m"(_‘ 5y ‘
& | . ’PMWM& /7 : The unit of conductance is not same at two places. At one place.
SurfacqSonductance - =5 < i tonl ol A Bl e vl \
, ‘ e Sartace BA WA __ :' < it is W/m°C and at another place it is Wm*C, __WM_J ‘
} e External surface 9.5 W/m*'C N
0 mm | Thermal resistance - 1
0 mm, | ‘ o 50mm wall cavity 0.17 m*°C/W |
| | W/m°C is a unit of Thermal Conductivity. ‘
W/m?°C is a unit of Thermal Conductance. ‘
j Concept of Conductivity and Conductance |
Thermal Conductivity is a material’s ability to conduct heat. |
Each material has a characteristic rate at which heat will flow through it. The faster heat flows through a material, the more \
conductive it is. It is represented by letter k. ‘
i
& - Itisused in the follow equation:
|
=0 ; e k A AT
‘ ‘ 1
. \‘ e | where,
| q = the resultant heat flow (Watts) \
R. the k = the thermal conductivity of the material (W/mK). ‘
A = the surface area through which the heat flows (m?) |
AT = the temperature difference between the warm and cold sides of the material (K), and ‘
| L = the thickness / length of the material (m) [
‘ |
\
o i In the above equation, if the conductivity (k) is divided by length (L) then it is called conductance. \‘
| So, E = conductance (C) ‘
‘ \
\ \
G \
‘ Now let’s solve the question with amended data:
ors Thermal conductivity - \
« Brick wall 1.2 W/m °C ‘
y ‘ « Plastering 0.5 W/m °C
Surface conductance -

« Internal surface 8.0 W/m* °C

« External surface 9.5 W/m?* °C
Thermal resistance -

| + 50 mm wall cavity 0.17 m? °C/W

B : K T

| U-value is similar to conductance in concept. S0, = conductance (C) = U-value
’ ‘

| We know,

R S oo i

e 57
56
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A\~ If surface conductance of external surface is 20 W/m?°C, absorbance of the surface is 0.66 and U valuc of the wall is 1.2 ‘
Footye ((‘ 12¢C, the solar gain factor of awallis ...oooovnnene: [round off to 2 decimal places] Answer: 0.03 to 0.05
. %)

LY

N ) Gain Factor (6) A o
solar gain factor is defined as the heat flow rate through the construction due to solar radiation, expressed as a fraction of the
{ent solar radiation. Tts value should not exceed 0.04 in warm-humid climates or 0.03 in the hot-dry season of composite

ates, when ventilation is reduced.

S\ r Gain Factor (0) = (2*U) %

“‘\§:re, |
bsorbance of the surface = 0.66

U-value = 1.2 W/m**C

20 W/m?°C

\[a‘U) /£, = (0.66*1.2 W/m*°C) / 20 W/m2°C = 0.0396 Answer ‘
[r=1gi
given] The initial cost of a property is INR 4,00,000 and its future life is 30 years. Considering the scrap value as 10% of its initial
and rate of interest as 5%, the sinking fund (deposited at the end of year) for the property is INR............ [round off to 2 ‘
& . mal places] Answer: 5405 to 5422 \

\
‘) ition: Amount to be deposited at the end of 30 years = 400000 — 10% = 360000 =P

J 30_
/10000 * 21— p * 66.44
/ 0.05

o P=25418.42 Answer

~ EEmr=t P* (1+0.05)3°-1 |
r 0.05

Graduated staff

A7)

. Reading in the staff stationed at P measured by a dumpy level is 3.5 m. The
1py level is stationed at Q. The Reference Level (RL) at point P is 96.5 m and the

Horizontal line of sight

sht of the dumpy level is 1.25 m. The RL at point Qis ...........cco m. [round off to C
: 3 3.5mf
p : scimal places] Answer: 98.75 10 98. 7 C
1nto six equal partsy g
A jtion: If we subtract the height of dumpy level i.. 1.25 m from the reading of —E -
/X\ 1py level i.e. 3.5 m, we get the height H that above RL at point P. So, H=3.5 - 1.25 Q
¥ P RL=96.5m
(25 m
Graduated staff
Horizontal line of sight
35m c
a 7 1.25m — l
3.5m
F RL=965m+225m
w. Considering all v Sl S s A 335 m = 1 RL=965m
inswer: (.82 to 0.8 P RL=96.5m
ent shown in the figure, point Q is above point P. Therefore, RL at point Q=96.5 +2.25 = 98.75 Answer
:j 5. A circular cricket field of 180 m diameter is illuminated by four floodlight towers. The floodlight towers are equally spaced

ng the perimeter of the field. The height of the floodlight tower is 48 m. Using ‘Inverse Square Law’, the illumination level at
center of the field is found as 750 Lux. Each tower is comprising 50 lamps. The rating of each lamp is 700 Watt. The efficacy
sach lamp is .......... Lumen /Watt. [round off to 2 decimal places] Answer: 117 to 119 or 1483 to 1496

ution: It seems, the question needs more data. Question could not be solved for the answer that could fit in the official GATE
wer range of 117 to 119 or 1483 to 1496.
o answer range 1483 to 1496 Lumen/Watt is never possible.
' (length + preath) %% greatest luminous efficacy which can theoretically be achieved is 683 Im/W. However, in practice this value cannot be
ched, since, if this were 50, it would mean that 1 Watt of physical radiant power can be converted loss-free into visible light.

oefficient of 0P
e ingident soUd
efficientis I- 1%
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oL
: tion: Independent Float
] of succeeding activity — LF 0
~+ -15-6
Answer
A
e

. A population of 2500 persons requ
srent sectors given in the table below, the Sector having maximum shorta,

Scan for pdf on Total,
Free, Independent &
Interfering float.

Scan for video lecture

on Total float & Free
float.

Scan for video lecture
on Independent float

f preceding - Duration of the activity of which Independent float is to be counted
of R — LF of P — Duration of Activity Q

Figure: Scan for

explanation on
YouTube for
Independent Float

ires a minimum area of 3000 m? for primary schools. For the population in four ‘
ge of school area per person is :

Sector | Population | Number of existing Existing area of each
schools school (m?)
1 20000 S 2000
2 15000 4 4500
3 12500 2 2500
=2.51m?0.5m = |23 o 4 10000 4 1500
=022 m? 1tion:
wtor | Population | No. of No. of Existingarea | Combined | Total Area Shorta Shortage
A existing required of each Available required for | E-K=8. | School
school school school Area ofall | school area per
“ ; B C D schools C *3000=E person
er calculation). It is actually B*D=K S/IA
20000 5 20000/2500 = | 2000 10000 8 * 3000 = 14000 0.7
8 24000
15000 4 15000/2500 = | 4500 4¥%4500= | 6*3000= (U 0
(3 18000 18000
12500 2 12500/2500 = | 2500 2#%2500= | 5*3000= 10000 0.8
5 5000 15000
10000 4 10000/2500 = | 1500 4*1500= |4%*3000= 6000 0.6
4 6000 12000

swer: Sector 3

i1. A basement wall resists lateral pressure exerted by
ey , rymetre of depth below Ground Level (
#0.5%6.2=1.031°  sater is 9.8 kN /m? for every metre of depth below GL. The total la

GL). The sub-

» decimal place) exerted on the wall 2 m below GL is

hree activities ‘P, ‘¢ !

____”/

soil and water. The soil pressure amounts to 4.5 kN/m? for
soil water level is 1.0 m below GL and hydrostatic pressure
teral pressure (in kKN/m?, rounded off to
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ere. And in the g('j Wlntc{ . On 21st March and September 23rd, direct rays of the sun fall on the equator. At this position, neither of the
Samg Wayw‘ poles is tilted towards the sun; so, the whole earth experiences equal days and equal nights. This is called an |
\ equinox. Y ‘

On 23rd September, it is autumn season [season after summer and before the beginning of winter] in the

northern hemisphere and spring season [season after winter and before the beginning of summer] in the |
southern hemisphere. The opposite is the case on 21st March, when it is spring in the northern hemisphere and ‘

autumn in the southern hemisphere. |
Thus, you find that there are days and nights and changes in the seasons because of the rotation and

revolution of the earth, respectively. S e
Rotation == Days and Nights. :

: : 7Sumnﬁrsoh§(e. s \v
regions beyond the Arctic circle receive sunlight all day long in ~ SUNLIGHT
er?

um S
mq.,‘?,,& This is because of the tilt of the earth. e s 5 ‘7 -

Earth’s axis at the north pole is tilted towards the sun in

summer.

So the whole of Arctic region falls within the ‘zone of illumination’ all day long in summer.

1S :: https://www.pmfias.com/rotation-revolution-days-nights-seasons/

Tt will £0 via Kooy In the given contour map, the angle at ‘A’ (in degrees. rounded off to two

tice it wil] retreat backmj;’mlplaces) 5

Perpendicular _ Contour Height 1001
3

don: TanB = =
Base Distance between Countour 0

® 0=Tan' ;=18.43 Answer
ial GATE answer range: 18.2 to 18.5
It means approx. 26day;

Average density of a highway is 25 vehicles per km. Average volume of the
:les on the highway is 520 vehicles per hour. The mean speed (in km/hour,

e Sept 23 €quinox, So,mded off to one decimal place) is

3 Distance _ 520 vehicles per hour _ 520 vehicles per hour
tion: Mean Speed = —; = : = : =
Time 25 vehicles per km 25 vehicles per km

iial GATE answer range: 20.8 to 20.8

520
hgr =———=20.8 km/hr Answer
km

25 hour

. One hectare is equal to
; = (A) 4048m> (B) 4000 m? (C) 10000 m? (D) 4840 m?
n hemisphere is tiltedin

y on the Tropic of Ciion: One hectare = 100m x 100m = 10000m? Answer (C)
t.

ceive less heat asthem, Assuming that the population growth trend given in the table will continue, the population (in persons) for the
2031 will be :

Circle experience cof

S.No. Year Population
, it is summer in ther (in persons)
*on 21st June. i 1 1981 1,30,440
; winter season there ?
tice ! 2 1991 1,69,572
s the south pole tils* 3 2001 220,444
- portion of the 0
h ]ongcr days and ' 4 2011 2,86,577
-alled the winter

tion: We can predict population only if there is some pattern.

éwe need to find the pattern. Usually population grows in two patterns: Arithmetic progression or Geometric

ession.
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h, respect e
2 tiy, Spy ——
(:ly. Wha(t;d&:"xz 2=(+1)
i/x? =3
ing above equation, i
i +2 =9

/x* =7 Answer

n a detailed study of annual crow births in India, it was found that there was relatively no growth during the ‘

42002 to 2004 and a sudden spike from 2004 to 2005. In another unrelated study, it was found that the revenue

VIOYE 2%90%y /5 cracker sales in India which remained fairly flat from 2002 to 2004, saw a sudden spike in 2005 before declining |
= 72

in 2006. The solid line in the graph below refers to annual sale of |
3 K .

ers and the dashed line refers to the annual crow births in India. Choose
10st appropriate inference from the above data.

*here is a strong correlation between crow birth and cracker sales.

0 and other ‘racker usage incr;ases crow bﬁrth rate.

Paryly, f cracker sale declines, crow birth will decline.

-
1
1

W many pary)|
elogr
amg

el lines in ogh, : . : ,
Cr dire,; ‘ncreased birth rate of crows will cause an increase in the sale of

other 5 parallg| ﬁnuq{?%crs
iy

]
1

:ion: Option (B) is incorrect as there is no any factor mentioned in the
i graph that could affect the crow birth rate due to uses of cracker. For the
°f5,30m: reason options (C) and (D) are invalid. So, the correct option is (A).

eIpyu] ﬁg sqm_q MOID [ENUIY

S5 i i)

T
i
1
]
=
1
]

Annual sale of crackers in India

rrectly. A totg
tes. Question

30017 2003 2005 2007 \

. B l
idates. B S
vered co oth questiong sv'EI'he compressive strength of M-25 concrete is
Trectly by g 000“!5 kg/sqm (B) 25 N/sqmm (C) 250 N/sqmm (D) 2.5 N/sqmm
number of Studengg o
lidates fajle

d to Cle;n ;“Fs: Compressive Strength of concrete is defined as the Characteristic strength of
tm size concrete cubes tested at 28 days. But here in the question, the examiner is
s interested whether you know the unit of the compressive strength a concrete or not.
0,000 on (A) and (B) may be a test for you. It is measured in Newton per square millimeter.

) In Critical Path Method (CPM) for time scheduling, ‘forward pass calculation’ is Figure: 100g in your

B ed out for determining hand is approximately
(2.50,000) Late start and early ﬁ.nish.h'me (B) Early start and early ﬁpish .time equal to 1 Newton.
Late start and late finish time (D) Early start and late finish time

wer: The correct answer is option (B) Early start and early finish time, For more details, see theory notes.

0000 + y | As per the National Building Code of India 2016, the minimum turning radius (in metres) required for fire tender
‘ement is
8.0 (B) 8.5 (C) 9.0 (D) 9.5

wer: (C) 9.0 As per the National Building Code of India 2016, the minimum turning radius (in metres) required for
tender movement is 9.0 m

3
)0,000
2 A room of 3m x 3m x 3m has a reverberation time of 0.8 sec. Using Sabine’s method, the total absorption in the
c nis sabin (up to one decimal place).
),000)

ation: RTg=0.16V/A
sec = 0.16*(3x3x3m’)/A
A = 5.4 sabin Answer (Official GATE answer varies from 5.3 10 5.7)

w3 A 25 storeyed building has 5 lifts. The resulting waiting time is 35 sec and ‘Return Travel Time’ is 175 sec. The
+4*30,000= 4200 sber of lifts required for reducing waiting time to 25 sec, without increasing the lift speed, is :

ution: Number of lifts = 175/25 = 7 Answer

tes: Handling Capacity & Round Trip Time (RTT)

’// 81




light with a W
1 with V. :
an electric current
fused quartz bulb

Notes: An incandescent lamp Is an c)ccm.c e
heated to such a high temperature that 1t i;:p;
(incandescence). The filament, hC?iCd I"y 'l’“""'ls;'m‘
through it, is protected from oxidation with a g-‘A)
that is filled with inert gas or evacuated. Answer (

The wall

- of 1.0 m width. %
ver a door of 1.0 T length of

A 60° segmental arch is provided o
16. A 60° segmental arch is prc 20 cm. The mean

thickness is 30 cm and the arch thickness is
the arch in metres is
(A) 1.00 (B) 1.15 (C) 1.20 (D) 1.30

. il =1.15m Answer
Solution: Length of arc = %(Zm‘) = % (2mr) =5 (mi)=11
(B)

v‘
|
|

17. The slenderness ratio for a cantilever prismatic column of len
! (A)L/r (B)2L /r (O3L/r (D)4L /r

Notes; Slenderness ratio is the ratio of the len
Often denoted by lambda. It i

columns in short/inrennedjarc/long. Answer (B)

Common Data Questions:
Common Data for Questions 18, 19, 20: The continuous utilj
Duration (days

18. The normal

project time for
(A) 11 B) 12

the given network i
(©) 13 (D) 14 ki

Answer: 13 Days Answer ©

ire filament
isible light

gth of a column and the least radius of
s used extensively for finding out the design load as well as in cl

/ g
/ T\\G&; ~:<

We have tof
OTare of Which g,

gth L with a circular cross section having radius;

gyration of its crogg section,
assifying varioy

4
Q)
—
2
3 BERUR)
P
3
(s)
- the all-normal ¢
9, For the a%-0%
1‘\)1.1 ®)0,3 (©)1

Answer: (D) 3, 0

E
EF
Notes: Total Float
Total float is what ma
Total float is the amo
path, the total float is
Total float is often kn
You can calculate the
Early Start date), or
Free Float
Now we come to free
Free float is the amot
You can calculate th
activity (ES of next /
Keep in mind that if' t

20. While crashing tl
(AR BU (OT

Common Data for Q
A room measuring 1
utilization is 0.75 an

21. The lumen outpu
(A) 12,000 (B) 16,¢

Solution: Lux = lum
So, No. of lumen re:

- Considering efficier

Therefore, L*0.75*
Hence, output requi

22 The depreciatio
(A)0.6 (B)1.25 ((
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on: Maximum shear stress in a beam section = 3/2(F/A).

rear Force & A= cross-sectional Area 1 :_7/

Yy 5

[aximum shear = 4
.
N

[(600x1 000N)/(300mmx500mm)]

I

/) 2 \
'mm =
a 50 meter section of a waste water pipe. if the gradient is 1 —
, then the fall in millimeteris . & c =
a=|yea =nfyay= B L b g
jon: 1:80 => for 80m, fall is Im = ] e
So, for 1m, fall will be 1/80m ! o
So, for 50m, fall will be 1/80x50 = 0.625m = 625mm Theisare Tl 2§|(°2'y'1) Now 165 :’_:’= é%;g’
\ 15 meter long and 3 meter wide driveway needs to be paved Therefore Tawx « 125 - 3.5
%300 mm X 300 mm square Tiles. If each packet contains 30 18bc 2-A
D\sers of tiles, then the number of packets to be procured to _as!
the whole areais . == 2N
|\tion: Area covered by each tile is 300mmx300mm = M :“\\. |
1x0.3m = 0.09sqm /‘\ L= 3| ‘
yach packet contains 30 numbers of tiles, area covered by each S e |

‘et = 0.09x30 = 2.7sqm

1 area of the roadways = 15mx3m = 45sqm
“10. of required packets= 45sqm/2.7sqm = 16.67 = 17 packets

e e A : ‘
\he housing stock of a town has total number of 9090 dwelling Figure: Derivation of Shear Force.
N

5. Present population of the town is 45,450. Assuming an |
age household size of 4.5, the housing shortage in percentage is ‘

ution: Present Population = 45,450

sehold size = 4.5

required no of dwelling units = 45,450/4.5 =10100
ent no of dwelling units = 9090

rtage = 10100 — 9090 = 1010

hortage = 1010/10100*100% = 10% Answer

ube [TI1 i : :
[Mustration for answerfy A hall is 15 m long and 12 m wide. If the sum of areas of the floor and ceiling is equal to the sum of the area of its
1 walls, then the volume of the hall in cubic meter is

\

ution: Area of floor =15 x 12 = 180
wa of ceiling=15x 12 =180
the height of the wall be ‘H’ meter
cording to question,
sa of Floor + Area of ceiling = Area of four walls
180 + 180 = wall perimeter x height of wall
vailable simultaneously guiyy 360 = [2(15+1 2)]xH
1360 =54H
| Component H = 20/3 meter
erefore, volume of room = Length x Breadth x Height = 15 x12 x20/3 = 1200 cubic meter
re to the Ii i
lightilevel o lk!. The actual roof area of a building is 3,60,000 sqm, which on a site plan measures 25 sq cm. The scale of the site plan
5

s loaded with a shear fommlution: Let the scale of the plan be 1:X
, (1/X) 2= (25 sq cm/ 360000 sqm)
= 25/360000 x10000 Sq CM........ccnvrninnairninnn (1 sqm = 100cm x 100 cm = 10000 sq cm)
= (1/12000x12000) = (1/12000)*
i, 1/X = 1/12000

f which 6x9=54 are visibe,

R 1o - - 99
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( [/.‘, 4 =
&4 f the Tt . y= 5x2= 3. then the tangent at X = 0,y=3
. J J)(;X” k< through x =0,y =0 (B) has a slope of +1
'4n 5000 Turmey, 4 A wrallel to the x-axis (D) has a slope of -1
/ccau% of
o1 Of on Jamy, 5 utj izgg Ly=5x+3
x| (J fiy (slope)
8 /5 % It
] '=0,y=0
of o o 5
NOrete sla, iy 3 4 X ati i tbe y=mx+c (m=slopey’ & c=y intercept)
35 (;_ation of tangent be y ( pe y Y P
mr iy 5qm i, )
m. Ifg Ly=3,¢c3
ey e Ty equation of tangent y=(0)x + 3
pread in I, of wiqg Shich is parallel to x-axis.
4 5¢ mm th)
\ foundry has a fixed daily cost of Rs 50,000 whenever it operates and a variable cost of Rs 800Q, where Q is the
| = 6,67 roduction in tonnes. What is the cost of production in Rs per tonne for a daily production of 100 tonnes?

m Ang m: Total cost = 50000 + 800 x 100 = 130000 for 100 tonnes
Hids cost of production in Rs. per tone is (130000/100) = 1300
8 22,730 and the he smallest angle of a triangle is equal to two thirds of the smallest angle of a quadrilateral. The ratig between the
cd Population jp, 5 pOPUlan'On of the quadrilateral is 3:4:5:6. The largest angle of the triangle is twice its smallest angle. What is the sum, 1n
016 Will pe Pry s, of the second largest angle of the triangle and the largest angle of the quadrilateral?

rogressi
)':]’ %;::;;;:’;’;a'gple 2 46 8 anZ:OSum of angles of the quadrilateral = 3x + 4x + 5x + 6x = 360
4, 8, 6,10 =
16’ 32 he smallest angle of a triangle is = 2/3(3x) = 2/3(60) = 40
50 The largest angle of the triangle is twice its smallest angle.
6 igles of the triangle are 40, 80, 60 (in degrees)
0 (Ari angles of the quadrilateral are 60, 80, 100, 120 (in degrees)
TNthmetj, projectfm} € sum, in degrees, of the second largest angle of the triangle and the largest angle of the quadrilateral = 120+60 =

22730 + 3480=26210

One percent of the people of country X are taller than 6 ft. Two percent of the people of country Y are taller than

“here are thrice as many people in country X as in country Y. Taking both countries together, what is the percentage
: ople taller than 6 ft?
: 25 5 25
::sa;°"§tmcnon i o : .0 (B)25 (O)Ll5 (D)1.25
s / Mihuy - ce 5 2 : s
B e mites and | Minutes ,@;jon: Let population in county X is 300 & 100 in Y.
XCIS t0 produce the .. people out of 300 in country X is taller than 6ft & 2 out of 100 people in country Y.
werall 5 people in 400 are taller than 6ft.
%= (5/400)x100 = 1.25

(200/1 000) cubj
1C meter = : 2 : - 2
of concrete = 347+ =13 0'?‘ Tz The maximum bending moment (kNm) in a simply supported beam of 8 m span subjected to a uniformly
11 minutes = 550 min M buted load of 20 kKN/m (inclusive of its self-weight) over the entire span is =
s, 40 (B) 160 (C)240 (D) 380 /"’/_.c,g1
nswer ition: Maximum bending moment = [WL?]/8 = [20 kN*(8m)?]/8 = 160 kNm - N
: : : 4 W,
Cniteria for background noise (in NC) in hospitals and apartments is X X 2
10-20 (B)20-30 (C)30-40 (D)40-50 :

1tion: Noise criteria (NC) curves can be used to evaluate existing situations by measuring sound levels at the loudest
itions in rooms (preferably at user ear height).

¥ can also be used to specify the steady, or continuous background noise levels needed to help achieve satisfactory
nd isolation, provided levels are 4 to 5 dB below the NC curve at both the low and high frequencies.
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x"\ment of inertia for rectangular section 7= bh*/12 = (0.3m)x(0.6m)*/12

F
Ix10*m* ‘ .
FIL3/3E] S /77 - e
1 76kg = ¥, = (30kN)x(5m)*/3x(30GPa)x(54x10*m*) g
= Y,=7.71mm 7 ‘A
Official GATE answer range is 7.65 to 7.75 o l
°%Cr . 0 The capacity of a hall is 600 persons and its volumg is 3900 cu.m. If an optimum reverberation time of 1.0 second
o CClive > be achieved then the required total absorption (m’sabine) is
T the necegy, - T}'C‘fe, \

B cr‘-‘Ss;e;'ution: Sabine's formula, T=0.16 V/ A Where, T is the reverberation time, V is the volume of the room and A is
‘surface arca of absorbing material.
= 1.0 =0.16x3000/A
2 A=480
Tature digp, 2l A solid straight steel rod of diameter 100 mm is bent in single curvature into a circular arc by a moment of 50 ‘
Tence)  m applied at its ends. If elastic modulus, E, for steel is 2 x 10° MPa, the radius of curvature (mm) of the arc assuming
:3.14is

lution: M = EI/R
here, M = Moment = 5000 Nm
= Elastic Modulus = 200000000000 Pa
:Moment of Inertia = (pi*d“)/64 = (3.14*0.14)/64 = 0.00000490625 m*
=EIUM = 19.625m = 19625 mm
Wficial GATE answer range is 19615 to 19635

limjt State of Collap,

— ATE 2013 A
S Y = SU'CSS/S G 0 Q&

as per IS 45 6 .tmi'l 1 If threshold of hearing has a sound level of zero decibels and the sound level in a broadcasting studio is 100 times
lsasfl)ﬂp threshold of hearing, its value in decibels would be
) 0(B) 10(C) 20 (D) 100

Y=g >lution: dB = 10log(100I/I) =10logl1 00 = 10*2 = 20 Answer
! Iess/Strain,  qumb rule: log10 = 1, log 100 = 2, 10g1000 = 3 (All base 10)
' Per IS 456 j fly
-2 The width to height ratio of the front facade of Parthenon (without the pediment) is
\) 9:4 (B) 4:9 (C) 1:1.618 (D) 1.618:1
olution:

Width of Front Facade of the Parthenon
Height of the Parthenon without Pediment

b oind

he required ratio is =

%

|AB _ 1618 _
iCD  0.618 2
yhich is approximately equal to = 2.2 2
Nearest to the given option A) © ’ .‘
llease note that in figure, GABE is a rectangle of golden ratio and 1 . u 61 8 l
GADH is a square. Similarly, HDBE is a rectangle of golden ratio LL LRl ~O1W ||
and DBFC is a square N ——
[ =S5
i Figure: The Parthenon & the golden ratio
£0.3 m and a il

:
!

re metre. Itis Mé
;_

I
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< . 60 Cror¢ 5. nu
+1 5=Rs. 6 NG
Total construction cost = Rs. 4000 m?*100000 = fhcrm
Total cost = Rs73 Crore 150000 m* = Rs. 4870 per

= i ter s 73 Crorc - ) et
Cost per square meter = Rs. 73 7

" 950 /=

squarc meler i 4970 * 85 m* = Rs. 41395 K= (!
So, cost of dwelling unit of 85 m" = Rs. 4 -

Answer wher!

ied across ¥
8 > ay beca slied ac

6. Determine the allowable tensile tur\,‘c}, o nll(‘ll)-olin(spa[; shown 1N 1
two plates connected to onc another by I'IIC(:‘,L\1$1 Consider only 1
Figure. Allowable working stress of W cld is /—']’ - id“.v"y between the |

- S o d
shearing stress in the weld The load is applicd m fi P

- Fi ¢ forc
two welds. Figure: Find the force Roo
hich is in contact with ;

- “fillet weld w
Solution: First calculate the area of fillet weld

10.
other plate. Arca = 2%(12Zmm X 200mm)

‘ mp
= 4800 mm* = 0.0048 m* 2 o
“orce = Pressure x Area = 75MPa x 0.0048 m ) ot
io;_:;lo" 1r\L’bm : 0.0048 m>= 374400 N = 274.4 kN Answer o
- itical path of a PERT Sol
G : activities on the critical path of a PERT netyp
7. The optimistic (t,) most likely (tm) and permissible (t,) times of activitie ok i
i P‘l:
iven below. o >
‘ éalculalc the mean and the standard deviation of the ath durzmo;;i = G | Th.
Activities on the t, (days) tm (day | e
critical path 0 iz — b
\ 5 )|
| 5 8 16 24 k| B'
| de
‘ . .
i ivi = d deviation = (tp - t. )/6
Solution: For an activity, mean = (to+4tm:t,)/6 and standar —
Activities on the to tm t Mean Standard S\/TM@ S
critical path (days) | (days) | (days) (to+4tm+1p)/6 Deviation, ¢ quare o C
(to-1.)/6 L
A 5 10 15 10 1.67 ?:.79 (
B 8 16 24 16 2.27 5.15 ] 1

We have already calculated o for two activities — A & B. We now have to c_alculate standard d.eviation of the Cn'pc;‘
Path. SD (standard deviation) of the Critical Path cannot be calculated by snmply.addln_g ‘|nd|v1dual standard deviatin
o. As per the Statistics, individual o cannot be added together. In order to determine Critical Path SD, we have (o i
find Variance of the Critical Path.

Variance (Critical Path) = Variance(A)+Variance(B) = 2.79 + 5.15 = 7.94
As per the Statistics, o can be determined by taking Square Root of Variance.
o (Critical Path) = Square root of ( Var(A)+Var(B)) = Square root of 7.94 = 2.82 Answer.

8. Sketch a wall footing for a 250 mm wall of a two-storied residential building on a ground having a safe bearing
capacity of 10 tons/m2 at a depth of 1 m below the surface. The load from the wall at the ground level is 7 tons/m
length of the wall.

Solution: Given, Load from the wall = 7 tons/meter length of wall. Width of the wall is 0.25m
So, required load = (7 tons/m) / 0.25m = 28 tons/m?

Bearing capacity of the ground = 10 tons / m?

Assume length of the wall foundation = | meter

Width of the wall foundation = 28 / 10 = 2.8 meters.

9. Design illumination for a 6m x 4m com|

puter lab so as to achieve good worki i ili ight is 3m
and the false ceiling is at 2.4m. Draw an i s griing environment. Ceiling beightis

nverted ceiling plan and a section of the room.

Solution: As per norms, classroom or lab should have ill
lux is required.

So, total lumen required = 500 lux * Area = 500 lumen/m? * 24m? =
A LED bulb available in the market is of 1000 lumen fli0lumen

umination level of 400 to 600 lux, Let us consider here, 50
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g [nformation about Income pattern is available from houschold survey of a com

Jowin e
Q! Follo l?alcgory Monthly family income in rupees | Number of hmlf::gmly.
1 Below 500 45 :
2 501 — 1000 62
3 1001- 1500 BIE
4 1501 — 2000 171
[ 5 2001 — 3000 76
6 Above 3000 33
(i) Find out percentage of familics earning a monthly income above Rs. 1500
(ii) Draw a pi-diagram showing percentage distribution of various Income groups.
: f families =
<o Jution: Total no. o
:?,l,,3+213+|71*76+33 =600 Below 500
\,'” of families carning a monthly income above Rs. Above 3000 7,
1500 = 280 20013000 6% 500-1000
<5, % = 280/600*100 = 47% SN R 0%
Q2. Draw the bending moment and shear force ‘\‘\ /
duZ\gmms for the following: ; \ s
L 1501-2000 | i
Ve NORS

1.5kN 3kN
T = =

1kN 2kN
(1)

LY

/

% Distribution of various income groups

(iv)

T =

/N Mli = (6)
10kN
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