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01. Fill in the blanks

a) I saw ---- one-eyved man begging in the street
Ans: a

Explanation: [Here the indefinite article ‘a’ will be used before the word ‘one’ as it begins with a
consonant sound. |

b) Their car does 150 miles --- hour.
Ans: per/an
Explanation: [150 miles per hour (common language in traffic, measurement]]

¢) An idle man cannot prosper ---- life.
Ans: in

d) The Streets of Rajshahi are cleaner than ---- of Dhaka
Ans: that

¢) The Padma abounds ---- hilsa fish,

Ans: with

Explanation: [abounds with meaning to be filled with (something) : contain a very large
amount of (something)]

02. Translations
a) W, G 492 (1 F IMQT- He, you and 1 will go to school.

b) 2HIE JEGH B 492 W fEree- Igbal was the poet and philosopher

c) k) i EH TS (TFT- The ant is an intelligent insect

d) (N1 FAH HGP Y FAHE (G0 HE1°M- Boat travel is safer than road travel

e) 12 TOTI B-TLa! WG F#1 BNES- Two-thirds of the students are present in the

school today.



03. 9% FUTY BFA

a) #1575 BT o Fafits (1 #1571 b1 929 $41 T

Ans: 19

Explanation: [(ETSTCTE (BI*ITET HITHE SIATY GO QTP (T I PIOT (S AR BT
CTRYE, FRT9E Sa06TY TG *Pfoa 2T O 911 FE [AUag s 3& 91 896 @60

HATOTH | BGIE (*199E SHATGER SIS TSI = AW oo 9 GfTws 4=1 o1

FICH (ofd T4 29 Giied GAS 99 (14 YNG9 929104 42 AfePie ||

b) (T (71 AISATTR (F T TS o= 3

Ans:E‘Gﬁ

Explanation: (W61 afframa 5fG afStaf o bm @ o1aw yaqs fBtsm © fGrme
T F1RA G92 TS 1% R wrepfRsend $19fS omm a1 7o o 452
A e Tl crarg gt e e et a1 99, (= ofS e e
TS Mrarg- GOF 71 S1G7 *FA1% THTTH ST0E TH1 A1, 5545 FBeE © fGrea
TAME QOIAT FIPMS ARG B Y99 SIHIOE W YfGI79d FISFNaT F102
(TR FUIS T6T @ WA JF6 SIEATSE MU Ao, ALAHE Ford A, R Fighe
2T BE| (A7 o1 & MISHE A0 206 TH Y, $6F Y5as BT w2 fTrrmEs
WA BT 1 GBS 493 SIS sH4a [HET  fErTaa STam W v3.00-35.90
YiGEMY AATPIE SEIGE WY T$HS 2=z [y wagiaeens w3sme Farm))

¢) (T TR SItg e 5 Aeuoe =0azea

Ans: &

Explanation: [T SIATSH A6 Na% ATGHA AT (ST TWA *12E FHANEI 7Y ¢o
frenfiBa Sara witadl whila Sia wafEs assfB amw) yaea 5t 9 amea® [{rs st
& T )

) Frensl ftan=s =or (& faree
Ans: IR *=



Explanation: [FRTETE Siona Wffa sfmgre anprs fGeh Irmg =wres 92 [
(o Ao swafee | B sy o e g 3fFe we Ay Rrar AfFefEs
ST | ]

¢) AT IR0 FE2AYN (FIR YA (01 =12 = 2i+e =7
Ans: ST

Explanation: [200¢ FITE G fA1 S91 29 ©IF1 *I2MAa 93 =12 fi=a1 (e
IR0 AT STAFTF AN *1% 371 (i1 18 Grom= | FgSIE T o9y ey
o FRTSICR HTSTETE SICH 910G ST A< 9= #12w (=4 1)

) ST TGTE NN WA $ G+ fGren

Ans: O¢GH

Explanation: [S& 3T AMfFE HASH "WESH TGIF" FTH Sb GIHIE, SvUb ST
UG 14 YT TS YT ST S 0 ¢ RIS SIAT B(F HIBE 25 Arael
AICHA FAI)

¢) BAOBIAR o1 (WCNITE (ofF =% 36 s

Ans:

Explanation: [E1G6R I (AR for=ra Y& S =06 a1 (361 [Rres afFaa
WHTCT AR ST Fa =w )

h) ST FareT 9% 9269 I6ie (@
Am:ﬁﬁmm

Explanation: [T Frarsren 3=1f& (eif&<er Aiferw 232w 3f6e 4 321 a2 2@ 1=
Sgrs MFS (AR S 4¥S 28T 16 G F141d S+ Sl 16 ZAF1)

1) PR Y E 9999 Cﬁlﬁﬁﬂﬁtﬂmﬁfﬁ?
Ans:dl49419

Explanation: [YRHTYTAI FATMGT BTG AT 2OAART e8! A= (.
BIACETE A5 1 SId WAES AT hold AYEIwE]



i) TEAMA AR T8 1 =3 qF SAfFsg=1 vau=
Ans: SIBY

Explanation: [GToT] WA A9 (J725) NHAE (25 [G0T97) 0 98w
AEAES AfASGAA (2025-202¢) FOTS WA

8. WAL Bad

a) OfFe’ & W' *137 WG (FN ST (AT T2 BAR ?
Ans: e @ Wrger =13 HfT A ©rE A= SAE WHI e (S

b) WCHA &= 21 #1 AT S+ - QUM THEq0 (= WY ?
Ans: WCHA YW fFea =1 Qg *row' - gy e waraf® [Romes warm)

¢) FACH T 9y AT (F1Y QU FYY (T FAE (T Fof@?
Ans: U *[0

Explanation: [T T &9 ffq (11 291t STEoor Sfteae a it g3z 39y Eﬁf‘ﬁ?
BRI

d) GBS A=T (P JATAT ?
Ans:

(& oo fofNE sites = oG e | a6 F3Em=s 59T | (= [{erss 91 [{ewTrsarss
e [T (B 1A B[ ) B [ 2 Y102 B U 0 e [ R X E B | S < 1
LS %Y, SI(F FAYEY 5 I

e) W24 & &fE6 (= oEE ==
Ans: SI13e @ T35 o9 ©reE ™

f) @TYTa Graa Wifwe aroverara e 2
Ans: T GF0E 4 / OIS (oG

g) & (= rara Sosf 7
Ans : O8HY [/ S Fo

Explanation: [F55® G5 W F® Gors7sf 20161 gem. &, ora1, W=y, 5w, 4, w9, =iy, (94, 1,
f3, =g, 7, s, 43, oS, wfS, wfS, =i, Ty, =)

h) Bvge g7 SifE [{veaw $ 7
Ans: B8+ 5= THYS



i} B {4 917
Ans: &5

j) oo e 37
Ans; HT¥

5. Determine the field capacity of a soil for the following data, depth of root zone = 1.8
m, existing moisture = 8%, dry density of soil = 1450 kg/m3, quantity of water applied to

soil = 650m3, water lost due to deep percolation and evaporation = 10%, area to be
irrigated = 1000 m2.

Solution:

Volume of total water applied = 650 m?3

Loss of water = 10% = 0.1

Water used in soil = 650x(90/100) =585 m3
Weight of water used = 585 x 9.81 =5738.85 KN

Total dry unit weight of soil = (1000x1.8x1450x9.81) /1000
=25604.1 KN

% of Water added = (5738.85/25604.1)x100
=224 %

Field Capacity = 8+22.4 =30.4 %
Ans: Field Capacity 30.4 %

6. A 100 mm diameter tube well is sunk to 40 m below static ground water level. The
depth of water in the tube well while pumping is 33 m and the radius of circle of influence
is 30 m. If the co-efficient of permeability of the aquifer is 0.50 |/s/sqm, Calculate the
probable discharge of the well.

Solution:
Given,



H=40m, h=33m,

R=30m, r=100/2 =50 mm = 0.05m
K =05Ilps/sqm=5x10"m/s
Discharge, § =7

nK(H*-h?)

For unconfined aquifer, @ =
In(3)

mx5x10~*(402-332)
S0,Q = " 30
n (Gos

=0.125mi/s

Ans: Discharge 0.125 m?/s

7. The following data for a moist soil sample is provided , Total volume V=1.20 m3

, Total mass M=2350kg, Moisture content w=8.6% , Sp.gravity of soil 2.71 .
Determine a)Moist density b)Dry density ¢)Void Ratio d)Porosity e)Degree of Saturation

Solution:
a) Moist density, y =W/ V
= 2350/1.2
= 1958.33 kg/m?

b) Dry density, Ya=y/(1 + w)
=1958.33/(1+.086)
=1803.25 kg/m?3

c) We know, Yu= GsYw/ (1 + &)

So, Void ratio, e = [(Gs Yw)/ Ya]-1
= [(2.71x1000)/ 1803.25]-1

=0.50
=50%



d) Porosity, n =e/(1 + e)
=0.5/(140.5)
=0.33

¢) We know, Degree of Saturation Se=wG
=0.486x2.71/0.5
=469

8. Calculate the scour depth of a river having flow of 2500 m3/s. Bed materials size
is 0.15mm.

Solution:

Given,

Flow Q = 2500 m3/s

Bed materials size d = 0.1 5mm.

f=1.76vd

=1.76v0.15
=0.68

02 1/3

Lacey's normal scour depth, R' = 1.35 (T)
Q
R' = 0.47 (—)
i
zsau)‘”

=135 ({I.ﬁﬂ

1/3

=73m

Ans: 7.3 m



9. What is fineness modulus? Calculate the fineness modulus from the following
sieve.

Sieve Size Wt retained in gm

#4 0

#B 10
#16 30
#30 20
#40 50
#50 100
#100 50
#200 30
Pan 10

Solution:

Sieve Size | Soil retained (gm) % Retained % Cumulative Retained
#4 0 0 0
#8 10 3.33 3.33

#16 30 10 13.33
#30 _ﬁ 6.67 20
440 16.67 B36.67
#50 100 33.33 70
#100 50 16.67 86.67
| p— & ™
Total 300 100

_333+13.33+20+70 +86.67

N 100

=193
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11. A triangular channel with an apex angle 75 degree. carries a flow if 1.2 m3/s ata
depth of 0.75m if the bed slope 0.009 find the Roughness coefficient of the channel. what
is the corresponding value of Chezys coefficient and also calculate velocity?

\ 74
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!

™

Solution:

Yo = Normal depth =0.75m
Area A= 0.5x 0.75x2x0.75x tan (75/2)

=0.43

Wetted Perimeter P =2x0.75x Sec (37.5)
=1.89

R=A/P=0.227Tm
We know,
Q= 1 AR/ 512
n
2 12= % x 0.43 x 0.227%/3 x (0.009)"/2

S0, Roughness coefficient of the channe n =0.0127

Again, Chezy's C= % RY/6

=1 0.227V/s

= 0127

=614

Velocity V= 0Q/A
= 1.2/0.43
=3?g m/s



12. A beam has b = 12 inch d = 20 inch d = 17.5 inch, having 4#9 bars, fy=60 ksi , Fe=4ksi.
a) Calculate the Nexural Strength b) Ultimate Moment

Solution:

Total steel area, A, = 4x1 = 4 in?

I,
e 2 P . S

Now,a = = =
DBSM b  0BSx4x12

My = A, f, (d —g) = 4 x 60 (1?.5 N 5‘E“’) = 3494.4 k — in = 291.2 k-ft

2

Nominal Strength = 291.2 k-ft

_A,_ 4 = 0,019 > = 0.0033
P rd  12x178 Pmin = 0.
B, = 0.85 for 4000 psi concrete
e 5.88 - 6651
©=p "oss_ 07cM
Wi 17.5 — 6.92
& = ——— (0.003) = ——=>— (0.003) =0.00458 > 0.005

£t > (.004 and & < 0.005
~ Beam is in transition zone

Now, ¢ = 0.65 + (£:- 0.002)x250/3
=0.65 + (0.0046 - 0.002)
=0.78

Ultimate Moment Mu=¢ x Mn
Mu =@ xMn

=0.78x291.2

=227.13 k-ft
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