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Question Type-01: Ao @ ﬁﬁfﬁ"ﬂ‘

Formula & Concept:

R3S =1 us T ffwss)

PWﬁTﬁ?ﬁ—— QAR £ = tAedia ~Afe, L = iy oy

> SIS RS = I3 @A, v = SHerE e, V = wiff sed

> 387 RS = FI @19 = 030 tand F73 O = tan 8 TIF 6 T YJ (=6 YR 6 ECANA AR Fre 74|
»> %=£:WF=WHH.A=W

> TF vas oy A 1, %=W.W%mﬁﬁl%@mmﬁWﬂ$ﬁwl
fegie @I 939 G2

e, 5171, g1 ol SrenaaR 93 — I Pa GIR QST AR CF M)

w2 foF *Mitda todr JNW tATHd (2 m) QW2 TN [IETF (1 mm) 126 ©F s ge oite ) @ s 3=
o FAE Ga ARREe 9y 0.9 mm I AT ©F TH & FA1 [V, =2x 101 Nm™2 ¢ Y, = 7 X

10! Nm™2] [CKRUET?20-21]
(a) 219.8 N (b) 635.85 N (c) 2198 x 108 N (d) 109.9 N (e) 6.36 N
ATHYE: (0T ©6a ((12); TS Tge A0 Ty ©ig 7 39 8TF A |
FL.__FL _ 4 _
Y= o e Y1 = constant
Y 0= 7 : s
Yyl = Y,l, = E == = 22 =7l =0 (i3] + 1 = 0.9 . (i)

Solving (1) and (i1) = |; = 0.7mm, |, = 0.2mm
Y;Al;  2x10Mxwx(0.5%x1073)2x0.7x10™?

~F= N = 54.98N
L
QFZ G 76 SN Ol CATa AT 1: 2| 9L 03 2P1fTS Faee ©id od f[(gfoa sigeire we?
() 1:1 (b) 1:2 (c) 2:1 (d)1:4  [BUET’13-14, BUTEX’12-13]

AAY: (a) 9F2 2FTGA G0 SR SEEATTY € A 932 T
Yy =Yy ; Ay = A, QRIS F, =F,
LI:LZ =12 11",1:1?2 =7?

Yi = e i), Y, =222 ... (i): (i) () =21==2 ke 2 E’l
1*1 1
a _fy £ £ Ly
RgferemAe = 2 2= x 2=
[ers) ZC® (AT A @ F, A S 907 Aren Sfeq 204, T Y 37 e o s wfen 2@

Two steel wires of length 1.0 m and 2.0 m have diameters 1.0 mm and 2.0 mm, respectively. If they are
stretched by forces of 40 N and 8 N respectively, what is the ratio of their elongation?

[TUT'11-12}
(a) 3:7 (b) 10:1 ©) 5:12 (@ 2:5
40 B
. (1x10~3)* x10-3° Al
Solution: (b); Y; = Yo = & :&l ) _ [ %] a'ﬂT:=}iE



04.

05.

06.

07.

08.

09.

10.

v 'E-'-'Wmﬁﬁ‘wwm 3 mm 9492 6 mm | SIF T200F 7= 9057 Bice A0 e e feorafte

W: 11 — 312 - rl - 15 X 10-—3m : rE — 3 % 10—3m [BUET'].B"IQ]

Aanl
T AT %G fog IR Itas O IRI9E ST 9T 2000 41 27| S0 GO S 2wty 2.5 @ epife
1 O 6 IR 9T GIF T 1.8 x 101Nm~2 6 1.6 X 10 'Nm~2 QTR IR S e a1
[RUET’11-12, 03-04]

PTINI: SRE W, F = 2 @, 1, = 2505 @o, Fy = g, SNty g g,
1 1

: & d,\? d,\ 2 d;\% Y.L, 1.6x10!x25l, 20
v YIAIII - YZAZIZ = Y1T|-' 'El') II = Yzﬂ(—zi !2 oo (E:_) =22 = =

AR 1.8x1011x], 9
d 25
Z ==~ ~dy:d; = 2V5:3
{97 (Strain) Tar fore | [BUTEX’10-11]

TANIN: R T4l (R 1 Fiaet T2 a2 eia 7f6 A1fie Srpeire
AR (AT {6 ST SIER P IS 1.0mm 8 2.0mm | ©FF FHCEF TG 40N 6 80N 47 &t B

2, QU9 S Seirs Ry w3 [BUET’08-09]
. YAl Py AjxLyxl, _ 40 _ &6 _1 NY . w omp e

R Foms 8 A g o 2 [Ll—Lz]zsvfz—lex(l) =2 afp:l,=2:1

QTR MR 120 O™ A 932 B @3 TR ST 1:2 @32 AR ST 2:1 AW OGP T9 B! OIF GBI Bl

T, TYF A @92 B 09 (4 Jiad Seits 0 232 [BUET’06-07]

FL, FL, Ly L, & Ly /\2 1 710\2 1
. . Y:-—-—: = = . =—(— =—(—) = -
FATYI: ST Sifw, 2 8

nriey,  mrié,  riéy rié, £, L,

~fq:4, =1:8 (Ans.)
736 Sl TerFd (AT 3 m @2 ITAd 3R @9 QNE I 1.6x10" Nm~2 @32 1.8x10"! Nm=2 | ©iF
72f6a ¢y T T T AT T A 741 IW RS 2wy faeet epvifie zmnm | ot wae wmida

strs Fe [RUET’06-07]
v _ Pl o _ Fl,  ardhYy _ aedly, Y; = 1.6x10' Nm™2
T Yy = = = ooy T = 1 SR
Yz = 1.8x10 Nm “
o J‘-“”“‘i‘fz“ =15=2=2 (Ans) = bYs
I's 1.6x10 Hfl > EIY]_

2 5 RfSH BoMITR todl OIad arereion oy 10 1. 992 3h T W2 2 [y Ay Q3 4 3. fi.) eem
ommda 2297 FfOgT ol faoiT “mitda Tmr-«7 RS weiles-93 om vrRest T 39199 BerEe

BoR oo AT GO I 2T T, &A@ SRy Sitaa eFiiEs womt aifda w09 [CUET’05-06]
F.L = -3
Y, ity ., _ Faly _ (2x107%)%¢, _ 4l rn = 107m
T 2= 7L 4 =, T T, 4T r, =2x10%m
nrz b
: Li=L,=L=10m
~ s“Pails =111 1 2
El 'EE 1 2 Y]_ — 4’Y2
Fi1=F,=F=100x9.8N

L



11.

12.

01.

02.

03.

04.

05.

06.

{1 8 FRIER T4 @A @ B (o Taraa i wis | [KUET’04-05)

T QIR (74T @ efgrven [AME TR ¢ TS OF W iy Jfa Fare 21e @ 91 et Fars 3
SR 31 913 S @R Bfegee

i A TSR OIER AFCER SRS 122 | GTve T @B ST 3a 2Tl 1 2271 FM S o tqndT I

TAATS 3 : 1 =W O Ol qiod SHAMITAG 27299 QAILF Sere [ew T4 [KUET’04-05]
_ FL o _ FL o oo FL owrde _ (r\2 () .. =32 LY .. §
ALY, = nrd, hy = e, Yi ‘Yz_nrielx FL (H) X (Il)’ Y1:Ya (1) & (3) ; (Ans)

Question Type-02: 3R &% 8 &G I

Formula & Concept:
Y=%; Y= 5fEBiom welie It 33 ©F @i, F = @ fara tandie Aifeasa 28 &1 e of@ 39, L =S o7,
A = AR (AT, £ = (TGT Ao |

2m WY 3 9D OIE e 2iits 10kg O AT G 0y 0.6mm I | ST SAMITT IR $4I1F

2 x 101 Nm2 [ Oi&d FY &FH0? [KUET'18-19]
(a) 1.28mm (b) 0.5Z2mm (c) 0.06cm (d) 0.84cm (e) 0.72mm
3‘[7-11”%[1?:(&):,A=%=:~wn:r2 ="%Lﬂ r=0.72mm

A 91 kg man's thighbone has a relaxed length of 0.50m, a cross-sectional area of 7.0 X 10~*m? and a young's
modulus of 1.1 X 101! Nm~2. By how much does the thighbone compress when the man is standing on both

feet? [(TUT'18-19]
(a) 4.26 cm (b) 4.26 pm (c) 3.25 cm (d) 3.25 um

. FL FL (glzg'ﬂ)ﬁﬂﬁ -
Solution: (No correct answer); Y = - = Al = -0 = —— ey = 2.895x107°m
2.2 m W 3EE @36 Oitad fT6d it 8.4 kg ©F A G A9 0.52 mm MY | OTII TAMITAS 2R SeTH
2 x 10 Nm™2 277 SItaH eFhmd CHRase @y 34| [KUET'17-18]
(a) 1.568 x 10~%m? (b) 1.48mm?
(c) 1.6 X 10~*cm’ (d) 1.74x 10~6m? (€) 2 X 10~5m?

L mgL &

AMG: (d); Y == = “6= 2 A=174 X107 m?

A man whose weight is 0.80 kN is standing upright. How much his thighbone shortencd compared to when he

is lying down? The length of his thighbone when lying is 43.0 cm and the area of the thighbone is 8.0 cm.
[Young’s modulus of the thighbone Y = 9.4 x 107 Pa] [IUT'16-17]

(a) 2.29 X 10~3cm (b) 3.29 x 10~3*cm (c) 1.29 X 10~3*cm (d) 4.57 x 10~3cm

Solution: (a); L = 43cm [ = % = % = 2.29 X 107 3cm; [As the weight is divided in two legs, the weight
has been divided by two]
1 cm? 2greey 42 O ORTS (Bre faad 7151 I0e o0 I0EH AT A7 [Y = 2 x 10""Nm 2] [RUET’14-15]

(a) 10'N (b)2 x 10'N (c)3 x 10'N (d) 4 x 10’'N (¢) None
. (b); F = 7o = 222 = 2 x 107 [[=L -L=2L-L=1]

A 10kg mass is suspended by a metallic string with cross-sectional area of 1.0mm?. The length of the wire with
the mass suspended is 4.02m. When the mass is removed, the length is reduced by 0.02m. What is the modulus
of elasticity of the wire? (IUT'14-15]

(2) 1.96 X 10'°Nm~2  (b) 1.86 X 10'°Nm~2  (c) 1.76 X 10'°Nm=2  (d) 2.96 x 10'°Nm~
F

. ry mgL 10x9.8x4 W
Solution: (a); % e Txicexton 1.96 x 10"Y Nm

L



07.

08.

09.

10.

L1,

12.

13.

A platform ig Suspended by four wires at its

: corners. The wires are 3m long and have a diameter of 2.00 mm.
Young’s moduluys

. of the material of the wire is 1.8 X 10"'Nm~2, How far will the platform drop due to the
elongation of the wires if a

0.65 S50kg load is placed at the centre of the platform? [IUT'14-15]
(@) 0:65mm (b) 0.65¢m () 0.42mm (d) 0.55mm
Solution: (a); Y = E = Al = FL _ mglL 27x9.8x3 0.6
- y X TRk = TEh . as).
EE AY AY Trx(zn:-ﬂ)le.ﬂxlﬂu S mm
2m CAY] @92 1mm?

ST 97 95 Bl BN T& 2T 20N I S 0T TOpF (A i oA

Y =2 x 101*Nm~2) [KUET’13-14, 10-11, RUET 13-14]
() 2x107%cm . (b) 4 X 10~*m (€)2X107*km (d)2x10™*m (e)4x107°m

TR (d); Y = A :ﬁ - 1n-52:::1u11 1zuﬂ5 =2X107"m
AL OIS 2m a2 ergrmRra e | mm? | SR OF 2i10E 20N 97 2T T a9ty 9 Te?

(Y =2 %X 10"'"Nm™?) [RUET’13-14]
(@) 0.2 X 10™*m (b) 2.0 X 10™*m (c) 2.0 X 10™°m (d)0.2x 10™°m (e) None

HOYE: FL FL 202
L] b A Y —_—— III.I = . . = _4

Steel wire has a length of 2m and cross-sectional area of 1mm?2. When 20 N force 1s applied to the wire its
length is increased by 2 X 10™*m, What is the Young’s modulus for steel? [TUT'11-12]
(a) 2.5 X 10 Nm—2 (b) 2.25 x 10 Nm=2  (c) 3.5 x 1011Nm™2 (d) 2 x 101*Nm~*

_E 20
Solution: (d); Y = & = 110 = 2 % 101! Nm~2

L 2
A weight of 15 kg is hung with a wire of cross-sectional area 2 mm?2. The length of the wire is 4 m at the
time of hanging the weight. Taking Young’s modulus of the wire as 1.3 x 101° Nm™2, find the reduction
of length of the wire when the weight is withdrawn. [IUT'10-11]

(a)0m (b) Increase in length by Scm
(c) 0.025 m (d) 0.0225 m

Il

Solution: (d); Y =

Al  mg Al 15X9.8
i

=% T e e Al = 0.022488 ~ 0.0225 m

| E"_I:I-I e
=3k

AR A4 @ r = 0.5cm WRLE 9f6 TS ST ARIAT 45 kg S 4F0 Gt w136 I=0T STz W6 ©fF

A0 SR Ftd 15° (@ Cofd I3, Orzre Gifes w136 SEAS &7 O o oy fagfen s o7 2@
CRSTT TITT, 30O 292-AF G1%F 2 X 101 Nm~2 | [BUET'19-20]

HAAIY[H: 15 15 .. ;m%ﬁﬁmm w = T,y T,

'sin150°  sin(90+15°)  sin(90+15°)

g

_ X cos15° = 851.9465N;T, = 851.9465 N
sin 150°

_T/A_ 1 _T/A_ 851.9465 [ =
mﬁlﬁj Y — ]f_L = L - Y T ﬂx{sxlu—E)Exleﬂll = L - 5'4427 X 10

| mn? 2R (R80T Te= O 074y 5% s P FO TSI IRTSZA? (Y = 2x10M Nm2 for steel)
[CUET’09-10, 03-04]

W:F="'—;f=zx1onxm-ﬁxﬁﬂo,oow Y =2x10" Nm™2
A=lmm?= 10" m? ;= —

90



14.

15.

16.

17,

18.

19.

Zmm* AFERTA GF0 ST AN 15kg SF YA WL | ©F A SEF SRBA 0 4m | SR Boivaiem

TR G &1 1.3 X 101ONm 2 | S3f Afa et b ondy e o1t siegfoe 22 [RUET"08-09]
YA A, A = 2mm? =2 X 107°m% m = 15kg; L+ £ =4 £ = (4—L); Y =
FL y
Y= G T 13x 100 = EEmR M, (4 - 1)2.6 X 104 = 1471 WD =
| -L) mggfa=¢
AN, 10.4 X 10* = (147 + 2.6 x 10%)L. 1, L = 3.9775

o, ALPH® A £ = 0.022488m = 22.488mm [Ans]

(T O (MY 3m Q3. ©F 20gm | 50N 317 @9 o 1mm 0G| 2R @7 @°F 7 91 oitad vy
7.5 x 103kgm—32 [RUET’07-08, 05-06]
AAY: QAT , ©IEE 0, L = 3m, =7, m = 20gm = 0.02kg,

2F& 1, F = 50N, a3, 1 = 1mm = 1073m

m 0.02k
SIEd e, V = — = =267 %10 %m?
p 7.5%10%kg m~3

. O AFToRN e, A = © = 257X _ g gg x 10~7m?

3m

o_ . m . & _ 50x3 . 11 =y |
TOMIMAR GUF, ¥ = 1= = 7' = oo = 1.687 X 101'Nm ™2 (Ans.)

1m #7FT W32, 1mm IR GF06 OET 9F 2t 80 N 9 @3 98 I9i0e 2@ | IW GUH@ 1mm a9 & -3
ALY A1 2, S O ©F 92 T4 A 77 [Oma TR @F = 13 x 10" Nm™* ]

.v _ FL __ FL 80x1 _ - _
MY = —- =1 =—-= T T 7.83 x 107*m=0.783 mm
-, OIE O Ij42K F41 IMA | [BUET’04-05]

w25 ffE aife R TS 30m =91 9o SEEFRIEE SR Tay AwH(C B 7= 200 kN 1 8\ ¢ e
SiteTa W wAfFenfie sem@E T34 25°C | 3 Sitag TP 1.5 cm, SEE AW SIAE 4] 2[IE
24 x 10~/ °C @32 TIR 97 @AI5F 7x107Nem ™2 Zq SR ASHI( SItAd T4 T8 Wfofie e AT a3 ¥
Sfefie areTa 43+ [T <41 O SR T4 FPIGCE I AR T2 [RUET’04-05]
FAT: F = YAat = 7 X 107 X 10* X 7 X (1.5 X 1072)% x 24 x 1076 x 25 = 296880N = 296.88 kN(Ans.)
wfsfae 957 = 296.88 kN: Areoita B = ST B + F = 200 x 10° + 296.88 x 103 = 496.88 X 10° N
w6 v afefea 1<l 50 bR agt a3 S s Ty ASSICE Gl 96 100 kN | e @ a1 F
N4 SAifEeifEE siomE T4 20°C | 1w ©rag TEE 1 G ., SAMIET ST 7 emieE 20 x 1076 / °C
G2 32 @F @l 1.1 x 107 Nem ™2 T O SaFI0E ©ITad 047 F2 e #Afr e w4 [CUET’04-05]
AL Y = —— S, o = & = ot = = QT A = nr? = 3.141 x (0.01)% t = 20°C

= 3 | = 3.141 x 10~* m?

Y = 1.1x107 Nem™2 = 1.1x10' Nm™

edle, F = YAT = YAat

= 1.1x1011x3.14x10"*x20x107%x20
= 13816 N. (Ans.)

&SI B = MeHIe 6| — F

100 x 10% — 13816 = 86184 N

130 cm A @32 1.1 mm TR G0 2=ITS SIEE 830°C SINER T8¢ I ©Itad 72 21 qio 36 IS Al
Aol SBRAE A! ZCE (@ SR eI Bt SIRE A | Ok 31761 ZW 20°C @ (N STE ©itd @ wAfaet 6
B 2A? (FIT09 TR @A, Y = 200 x10° Nm™2, &7R1F, o0 = 11x107°/°C] [BUET’03-04]
FAY: S S, T = YAAta QH, At = (830 — 20)°C = 810°C

= 200 x10% x7 X (5.5x107%)? x 810 x 11 x 107° r=2mm=55x10"*m, A=nr?, T="?

— 1693 N (Ans.) ?

2
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01.

01.

Question Type-03: I werns

Formula & Concept:

OOl @i, n= o | X,

Atang . o
QW.F=WWWEQQQA=NWWWWW@ A > F
O CRIFT, tan @ ~ 0 = ; [ (cafoarm @) T ;

¥ ;)
iﬁ.‘u[‘} ‘5%, n= -EE; m;fm‘ g = mj‘ﬁ L& /
b ,

Note: n (Modulus of Rigidity) & qramg fifey T snomzereics Srad
TR TT: FSTVR GME /TR GeliF /6T QClF/ 5 aclf |

AT (T TS 4.8cm TR GF6 SRR 76 SSRSIE 5.3cm 2TF0M SR T (1§ S
1200kg ST 9F6 IF AT 27 | SRR 967 @olisd 3 x 101°Nm™2 | 7ibq Sq0F ST 377 (a)

Toiod T %A Argw, W3t (b) Wb aitad ey Rpfe fAda =) [BUET'16-17]
: F
T 6T QlE, y = ; 6=-—=0=—T20 __ _ 5166 x 10~ radian
¥ 3:-:1:]1“:::11(""““1“ )

(a) TIEH A = — = —220%98  _ 65 % 105Nm=2

A (4.3:-: m-I)
L 2

(b) T@% fApif® = 5.3 x tan® = 1.148 x 10~3cm

Question Type-04: SR &°1F

Formula & Concept:

o

V SIRIST (I 83 S 217 T AT TTeT AW 9 SIS v 2f5rer S0 A Sizeed, Simes 49 = o
e 437 GBIt I (LAl 389 A CFawCerd &1 F 96 FHOILd 2T T0o 20 OIR0, Wi %@:E

WS G | oy
IE GO RRIES B_Wﬁqﬁr" B =

G, P = 2F& 5191, V=" SIRed, v = Ao Aff9e, V + v = ARIera [ e, B = o ediF |
AeTS] 205z S welrEd fqoie qif s, el K = - = %[B = A &% (Bulk modulous)]

A &lF
T2 ST QATHCD FANE FATS FHAYTS! J&71 ZF |
Hems (@ (FF 20 TS SAFE K 214l QI ATSIE C A€ A0 4! Z0ACE |

_PV (F_
=2 =514, P)

<|<|=|m

ofifersr BoifEreTe #Nifed 999 1.03 x 103kgm™? Zr&T 800 atm BI# SIS #1f7e Gy +© Z(I? [(7eT AN, *M1fF

RIS = 45.8 x 10~11Pa~! @2 1 atm = 1.013 x 10°Pa] [BUET'16-17]
AN B =2 v = -EV = 0.037V; V' =V —v=109629V | % = 45.8 x 10"11Pa~?
Vv
v 107k -
AR, O TARRIES AFE | - Vp = Vip' o p' = o= —— X 1.03 X —% = 1069.7 kgm ™



02. 2x10°Nm™ BTTsf AP ¥y F© ? (AR Fefas 979 p=1l4gem™ I AE STSA eiF

0.80 X 101°Nm~2?] [BUET'08-09, KUET’03-04)

ST S S, e e, B = — a1, ~ = S e v

2x108Nm-2 49 GV 40

41 I, BT} TS T A TG TS T V! G342 T 9oy T p’
B ARITTR [T TR ©F = bio{ SWITA *[F T o
Vp — vlpr;m, pf =% th - V_v=v_:; 239V

40

Toanr p' = 3_‘;,_:; A, p = 4_:;3_ s pl = 4{}:{11.4};:1!3kgm"‘3 R — 103kgm_3
40
03. @I AMILde To 4T WASH AGA 3x10° Nm2 G2 WFoA [ 1.5x1072 T @ M SR Sirew
adieF Ffg o1 [BUTEX’06-07]

: . Wm _ 3x108Nm™2 . 11 =
ST ST s = S Te - JACNME _ 5 g gtiy2,

04. ZT™TOF 22 GF @o1eF 2.1 x 1011 Nm~2 @ #{if{g Siwerq fBfegoF ¢dF 2.1 x 10° Nm™2 | T 8 *if*=
qg TUECH 7.8 x 103 kgm ™3 ¢ 102 kgm ™3 | T™I1® @ #AINTS I3 @09T T+ 39| [KUET?04-05]

Y 2.1x1011 B 2.1x109 Vv 5188.75
HAYE: V. = = = 1o Y. = ’ _ ’ — 1449 14 =l s e -,

Qucstiﬂn‘fl}{pe-US: ATACS TG2T©

© Formula & Concept:

| = g TeTa 2feiE ey 3|
> ST SIS CRICA! M@l 8 AFF (712 |
5 1 1
> SIS, AT SHATS A —1 I O T O3R + 47 G & S A1 I, ~1 <o <
> oA SPIS “irsos/@rie sign 0T (AEre T < o < S5
T AACE, NS TS (71 B2 HEMGS 200 A0, T (dT 2o T 989 U Ifa o171 @ 44

9ACF Auxetics 951 29|
01. *RPIE SIS T Fre (@Htd ANW LS AT A7 [BUTEX’14-15]
(a) 0.01 (b) 0.1 (c) 0.4 (d) 0.6

FAY: (d); o @ A —1 ¢~

02. 1mANS 1 mm AT G I 47 0.05 cm I ¥4 27 SFABT 7T ZM I3~ [Poisson ratio, y = 0.25]
()1.25x107’m  (b)1.25x107cm (c)125%x1077m  (d) 1.25 x 10~"mm [BUET’13-14]

Wﬁﬁ:(ﬂ);ad=yx%xu=n.25x%"x 1mm; Ad = 1.25 X 10~"m

99



U3.
I SATANTSNT ey AT SITa iy 1% RS A G I o To op RS 212 [PFFFTCTE Seei® 0.2.]
(a) 1%

(b) 2% (c) 0.2% (d) 5% [BUET’12-13]
RIRIEE (¢); o= 0.2: Al = __I_L
100
q - AdlL Ad .
W.o=5a = 0=—S-=02="""2Ad=72D= Ad = D 47 0.2%

04. 3m A 93 1mm TPt ke ol 4roq ©FATF 10kg SR 71 BT 2071 A7 327 B 224 @4IF 2

PRI SIS JAGFCT 12.5 10*dyne/cm? 8 0.26 T OZE OF ARG ALIHA @491 [CUET’11-12]
(@)26X107%cm  (b) 2.6 x10~%cm  (c)2.6 X 107cm  (d) None of these

[1 dyne/cm? = —Nm=2 - 125 x 10**dyne/cm? = 12.5 x 101°Nm™?]

— mgL _ 10%9.8%3 _ _
T, | nr?Y  3.1416x(0.5x1073)2x12.5x1010 A, 1=2.99%x 107 m
_ : _ 1 _ 2991073 _ i _ rifegfe
. AT STLHI6 = *RPTAT AFAS x 7T ALPO7= 0.26 X 9.98 X 10™m = 2.6 X 10™*m

- QYN AP RS == - =M STTH6A = 2.6 x 107 x 10~ em = 2.6 X 10~5cm

05. 3m WY @ 3mm VPN @I SRS BHE OIEFd 9 I 28 0.2mm | SR [P FORF FACIA? [

S o = 0.2] |IBUTEX’20-21]
ANYE: QAH, L= 3m,r = 3mm = 3 X 10™°m,AL = 0.2mm = 0.2 X 10™°m
I fagle %r LAr
SRR S, "R SIS = e = 30 = o
LAr _ 3xAr - -8
= rAL = 0.2= 3x10-3x0.2%1073 =Ar=%xl0m

“Ad=2XAr=2x4x 1078 .. ©EGI I 8 X 10™8m FII|
06. 2 mm FCE QF0 IS OIS (AT 15% I $900 F© kN 97 AT FA00 A? 99 LA Ol AT FO01

off3@w 297 [37IIT99 Young’s Modulus 2 x 10** Nm™? @3 Poisson’s ratio is 0.25] (BUET'17-18]
' = (WG S(TE, Y = 2 X 10'* Nm~?
AAIYI: Sl S, F = —
—2x 10 xtx (1x1073)%*x0.15 o=0.25
|
= 94247.78 N = 94.2478 kKN (Ans.) -=15% = 0.15
__ AdxL s sern S S

SR SE @i, 0 = —— :

s =
= Ad=oxdx+=025x2x107x0.15 r=-=1x10"m

= Ad=75%x10"m
-, SIrad P FCT I, Ad = 7.5 X 107> m (Ans.)
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Question Type-06: SR NG

< Formula & Concept:

> ey @ [WE SR fFay @It 98 ot 11 fere 3w ot S ©iF 91 SPiR 68 e | WG @A 9FH
IEI OTT CFATER ©FF &G 7L SIS SE AGH 0T |

01. 1.5 X 10gm Staq QS &TF0 P TSR SITEE AR AT STz | T2 SR T Awhd A g
1.2ms~2 @32 SPEAGH 3.0 X 108Nm 2 e SITad HEFg 514 F92 [CUET?13-14, 10-11]
(a) 433 x10m (b)4.19%x107°m  (c)3.7 X 10™*m (d) None of these
FYE: (b); F=m(g+a) = 1.5x 10° X 11N; A = mr?

3
For=E.A=229"1 _55x10~5;r=419x10"%m
A 3x10°9

Question/Type-07: OLIEr FEE(E FIHI

2 Formula & Concept:
¢ mmmwmaﬁwwﬁﬁm,Aelmﬁamwaaumﬂmwhﬁmﬁmqﬁ

S FoTTE, W = 2120 = ZFl

q3 F% o [ewife e et 28
-, @ ST REPE = 2 x = x - =3 A x f3fe

L

01. A force of 100 N is required to stretch a steel wire 2.0 mm? in cross sectional area and 2.0 m long a distance of
0.50 mm. How much work is done? [TUT'17-18]
(a) 0.25 N-m (b) 0.025 N-m (c) 2.5 N-m (d) 25 N-m

Solution: (b); W = =F x 1 = 1% 100 x 0.5 x 107 = 0.025 ] (Ans.)

02. 5m a9y @zl mm J71 &8 ©ftg 100 kgﬂﬂwmﬁﬁmm 2IfT® 2 | SR RS & e T2
(a) 0.0147 ] (b) 0.03 ] (c) 0.147 ] (d)5] (e) 100 ] [KUET’16-17]
TG (c); W = Fx = S mgx = 2% 100 x 9.8 % 0.3 x 1073 = 0.147 ]

03, 2mWeT @3 1mm? eFEMd CFawe [AfHE YT SRTE GTF 0.11mm IS TS ATAEA Frea A
7 (32 @9 @iiF = 2 x 10 'Nm™] [KUET’15-16)
(a) 6.05 x 107%] (b) 6 x 1073N (c) 5.03 x 1074 (d) 6.05] (e) 3.03 x 10~ *N

2
STRIY: (a); W = o = 6.05 X 107*)

a¢



04.

05.

06.

07.

08.

09.

2 OR WG @a 1mm? srqmar craw R OEE G 0.1 mm SRS WS FE AR T2

[Y =2 % 101Nm-2) [KUET’14-15, 11-12, 07-08]
(a) 5 x 1073] (b) 5 x 10™4] (c)2 % 1073] (d) 1074 (€) 2.5 x 1077
TN (0); L= 2m, A=1x10-6m?, £ = 0.1x 107m,Y = 2 x 10''Nm™?

W= %Y_‘::_f_z e _% % 2:-:10"x1x1u:x(u.1x1r3]1 = 5x 1074

e8I Rsa-9a sireq [BUTEX’11-12]
@W=3T- (w=im (OW=122  @w=3T

TA: (a); Fefogre fReg qq wliemt w = 2 225

L

Im =17 932 1 mm T 96 SRS G0 0F @0 97 AS 79 20t Faw a6 0.025em Afwrer =rg1 2@
OIRA0T A G S4TF 2 X 1011 Nm~—2 Ze1 1 2f&w1e 1% 7=y 2afze [BUTEX'18-19]

11,1 -3y2 —242
W=W§Tﬁ, W= Y:f s AT 2%10 x4xnxtlx:;u 1} x(0.025x107%) - W = 491 X 10_3]
e

5m o74S @42 Imm I R ©iTg 25ke ST@@ T M9 0.1lmm 2R 2e erRiba Afdes fea s
4| [BUET’14-15)

IIA: S S, G5 Set s =&, w = - xAew x {pfe

Cﬂﬁﬂﬁaﬁ‘@=%x Ared x TPl x srHrey

=§x§xfxv=%xme=%xzsxe.axu.1x10-3 — 0.01225] (Ans.)

AT ST @dled 2.2 X 101 Nm=2 | 1 m3 *[Rid See 2x1076 m® g Fare (i) fF e e Fare

A7 (i) 2T & Afane fFfo«fe i 22 , [RUET?06-07)

2%107°

TAY: - =B x T =22x10'"x = 44 x 10° Nm™
(i)E=%x£x§xv=§x44x103x2xm-ﬁ
[+ % SRSt e e, U = 2 x Argw x Rgfe = x 2 x 7 1=.044)

(i) W=E=0.044 ] (Ans.)
Alternative: W = %B%z [SAo ﬁﬂiiﬂtm_jﬁﬁﬂﬁ]
=-§>< 2.2 % 1019 x (2 x 1076)2 = 0.044]
a3 FfegeT ORiE G 7] 41 AR S P61 (A9 L, CAT9 Ifa x; ©Itad 2gman A 93 89 00T
$9F Y 2071, $o0! [Bfegee *ife are ot AR ? [BUET’01-02]

F__ X _ yhAx
HATYIH: 2CPd @W,E-—YE:?F—-Y =
% T dx Jare Podre wu i e, dW = Fdx = == xdx
x = 0TS x = X AT a0 6 FSHE, W = [ dw = :%xdx
= % -";-]E‘ = %m%mﬁ%mwwmmwwl (Ans.)

e, &
[T O G, W = F-; — =7 (FTaq 73]
qQu



Question Type-08:

<  Formula & Concept:
> O, T = I; GRITA T = *B1; F = 3; L = Reafo oy (eraie Sl T05F ) 908 GO vy
A0 QT 1)
> O TG &, £ = (C77+27%), JOITE (25 = 2mr, QAT r 20 JOIFIE CAGS A |

Ol. G O Sraeet #ifia it cirigion = [Ans: ¢] [RUET?14-15, BUTEX?12-13, BUET*09-10]
(a) BfSgamer  (b) Arger (c) SEBIA (d) g (¢) None

02.  ITATdIE 9 I FRITF AR AFCS T 227 | T4 SO MR T 21 © ©IF Tog il
SRR el MGTT 413 | AR TR BB T 20T FIS Bo7 907 T Z3- [BUET?13-14)
(a) 8 T (b) 4 T (c) 10 T! (d) 12 T

AYHE: (a); F =2 X 4TC = 8T¢

Question Type-09: ‘ﬂﬁ‘fﬁ:’? W = AAXT

< Formula & Concept:
> O TE O Afe uFF (wawce AW fE = PHfE -E =T
> AT A o, W = AA x T; @AM AA = CFAFaT feqen
> S (TG T Z0o / (&@iYl «1sive i 3t f[efe =fe,
W = (A, — A)xT, = 4(Nr2 = RO)xT = 4m (N> — 1) R2.T
QA N = & C@IGIE 727 ; R = 4G @O THE ; T = %¥5H, r = (26 o™ TP
¢ I OF @6 T W = 4m(R% — 2T
¢ I TREE T W = 2 x 4m(R? — 2)T; [F1R Tageaa X5 +jB]

01. 10cm FWMHANET OF0 27w FBILSF 106 AT Fo [FoE 21 == | AT & ifamie T w e ==

A "Iﬁ:‘lﬁ = 0.55Nm™" i [KUET'18-19]
(a) 1073] (b) 6.84 x 1073] (¢) 6839 x1073]  (d) 0.684] (e) 6.84]
TA: (€); W = 4m(Nr2 — RHT = 6.84] [N x Smr? = “mR% N =106 = r = R ]
Vigs
02. (I ST (@O TT*&E U | TF (@01 (A 1000 & u33 77 Fivt todt vt ==, T FIoE s il
Z&T- [BUTEX’16-17]
(a) 1000 U (b) 100U (c)10U (d)U

FAYE: (c); 1000 CRIG CFIOE WS 1 TS (F IO/ STST= 7} |

RA\Z
+ 1000 x frr® = 1mR® = R=10r - G5 wenifier wpoire = “2004ae) _

4mrxR2

19



U3s.

04.

06.

07.

08.

09.

v-cmm R R #11fRq 1000 ww ot R Q> JR IOT Codl 0| JRR @OI CofF FAre fvfe e e

T (= BB = 72 x 10-3 Nm~1) [KUET13-14]

(a) 82 ergs (b) 81.31] (c) 81.46 ergs (d) 81 dynes (e) 80.2 ergs

T (€); v = 0.1mm = 0.1 x 10~3m = 107*m; R = ¥nr = 10r = 0.1 X 107?m = 10~°m

T=72x10°Nm fsfo=fE = 4n(Nr2 - R*)T = 81.43 x 10~7] ~ 81.46 ergs

&Sl 10~4m 317 Rf¥e g 1000 % cwio! filter 93fo 28 5! (o 99 | IR (FIOIE GIHAE 97
[RUET’13-14, CUET’10-11]

(a) 1072 m (b) 1_’;} m (c)5%10™*m (d) None of these

. (e 2 _ 4 -4, 3
W-(ELETTRE—-Nx§11r3:~R3=er3:1{]nnx(1ﬂz ) .-.R=10x$=5x10'4m

I ARITR RIS 1om AT 208 AE qita S I I 10cm IJET Afdcre T4t 201 Fo F1E 9T AT
R 41 (TR =i BB = 25 x 10-*Nm™) [KUET"11-12]
() 1.555X 107 (b) 1.555x 1074  (c) 1.550 x 1073]  (d)1.655x1073] (e) 1.550 x 107?]
TANE: (a); W=T X 41t X (r2 —r?) x 2 = 1.555 x 1073] |r, = 0.05m,r; = U.UUS.m

3 X 107% m TR G0 TR JrIe -1 efar 1) A1a1Ta fiee «{¥5M 20 x 1073 Nm~?

() 4.52 x 107° joules (b) 2.26 x 107¢ joules [CUET’11-12]
(c) 1.13 X 107 ® joules (d) None of these

A (a); W=2X4mr’ X T=2X4x 31416 X (3x1073)2x 20 x 102 -~ W =4.52 x 10~ Joules
25 tiny drops of water of radius 0.17 X 10™% m merge to a large drop. Calculate the amount of energy
released in this process. (Surface tension of water: 7.2 X 1073 Nm™2). [TUT'10-11]
(a) 5.97 x 107%] (b) 5.37 x 1073] (c) 6.37 X 10™4J (d) 6.5 x 1074]

Solution: (No answer); 25 X gnrg = %nﬁﬁ = R=(V25) xr

~ AE = (4mr? x 25 —4nR?*) X T
= {41 x (017 x 1072)2 x 25 — 4w x (Y25 1) } X 7.2 1073 = 43 x 1075 J

qFf6 AR I IETE 1 LA e e 10 G 9o T F15 Tig F9re &2 FEE <=
BB = 2.6 x 1072 f7C0/fH] [KUET'19-20]
STRYI: 2089 CHRaET 3, AA = 2 X (4nR? — 4mr?) [+ TR 6 99 At = 2 x 47 x (0.12 = 0.012) = 0.2488m?

.. Joaie W = AAT = 0.2488 X 2.6 X 107% = 6.469 x 1077]

offf G19RE FAIK 219 T4 I 91 ZE | OR9E8 GFIoT @l A “refeE | sfauet s @t o Aol @ lhE o
4x1077m| G 79N SoH AT 0T 9F GO F@ G0 I Al @O o T T AT PO 72 x
1073 Nm™! Z0# (i) 9@ e @0 I 397 (i) 2= Siofar $© e #{it3? [BUTEX'19-20]
ST (i) 2mR = (Smr’) x 8= R® =8r® » R=2r =D =2d =8 x 10~"m (Ans.)

(ii) AW = mSA® = T X 4m{iir2 — R?) = mSAB = 4Tm(Nr? — R?) = ZmR® x p x S x A8

. AD = 3T(Nr?-R?) _ 3x72x10™3x{Bx(2x1077)%-(4x1077)%}
s ~ Rips (4%10~7)3x1000%4200

= 0.12857°C (Ans.)

Qv



10. ﬁ%ﬁlmmméﬁmﬁfﬁqﬁﬁﬁﬁ 5ems—! iifd et JToTeNE | A o T Uafde A G I @

11.

13.

14.

1S 2, tzwer fsfe =i siftmrel fdfa w1 (o s, #1fF@ «[B5M = 7.4 X 107*Nm™ [BUET'16-17)

FANYIR: IS FIOIR [EME R 30, 8 x%mﬂp =-§-11R3p=> R=2r=2mm

W CRATTTS AfRIOa It oo ifes = (8 x 4nr? — 4nR?) X T = 3.72 X 107°]
[Note: SFIN, vy o< 1?2 o AT, Ey « vZ = E  (r?)2 = Ey < r?
QIH, e @ 11 iR AR AR Frawd @i e 1F T3 1]

0.17 X 10~2m [rERME 25 & 1ffe 5w &1 it @t I8 @il (ol F9E | ars fAste =t «ifame A
T (M= PO = 7.2 x 1073Nm™1), [RUET’07-08]
TAYIR: 25 {6 (=0 FI0RE I = | G 90 (FioE SETed

=25 xZmr® =27R% = 25X 1? =R = R=rx V25 = 0.17 X 1072m x ¥25 = 0.00497m

*. AA = 25 X 4nr? — 4nR? = 25 X 41(0.17 X 1072)% — 47(0.00497)"

= 41[25 % (0.17 x 107%)2 — (0.00497)?] = 0.000597m*?

- Refe=fe, E=TAA = 7.2 x 1073 x 0.0005975 = 4.3 x 107°] (Ans.)

8 B T T A e it (@S 5 x 10 ) aaa 3@ 1 B @iot todl wata Fo i@ fsfe @2 T o9
“{if~a BB 7.2 x 102 Nm™! | | [CUET’05-06]
FAR: 8 X 2(5 X 1074)* = ImR* > R=1x10"m

W =AAxT = 4n (Nr?2 —=RH)T = 4x [8 (5x107%)2 — (1x1073)?]x7.2x107%; W = 9.05x 1077 ]

2 cm AN AFB FQET JAACE 3 cm TG I “ifaere Far =01 wieed #Afawd Jdw a0 @
BT 4 x 102 Nm™' | [CUET’04-05]
AAMNA: AA = 2 X [41(r,2 — 1;12)] = 2 X [4 X 3.14{(0.03)* — (0.02)%}]= 1.266 x 107> m’
~W=AAxT=1256x102x4x102 =5.024x10"*]. (Ans.)

10~*m 271 T2 #i1f~a 1000/ @bt fiite @it 2R ot toft Fara & «ifawre *Ife fasfe =z

[#41f"F #@BH = 7.2 x 10°Nm'] [RUET*03-04]
FAATYE: 1000 X gnrﬂ — %ﬂR3 = R=5x%10"*m; AA = 4n(Nr? — R?) = 2.83 x 10 5m?

fAsfe«fe, W =TAA = 7.2 x 1073 Nm“1x2.33x10-5m? = 2.037x1077] (Ans.)

Question Type-10: TSl QR COIFE 7q

2 Formula & Concept:

> | T8 > v = (+ve) T, (e s A
F = nALY; QRN = TTwels, T = @URAS, F =7ras, > v = (- ve) T, OFF T2 s

n AFES! FZR A SRR W4T r APIEE I N v T
sifsite] 2= O 9 ]R3 (viscous force), F = 6mrmy

> a7 U oI THITE AETEte fATs #Iers 2T, &g @,
v = 2ECs—POR. i, pe = CIFTRR T, pr = AR T

am

9



0l.

02.

03.

04.

05.

06.

07.

3R =R B o 2 w4y iy oifs 201 B Be T@Ee! 1.5 cms—, A3F AGST 7251 1.8 X 104 @ae
AR ¥AG 1.21 X 103 gm/cc 1 11 oo Tiid (CKRUET’20-21]

(@) 1.11x 107" em () 1.11x 103 em (c) 11.11 X 106 em (d) 1.24 x 10~5cm  (e) 1.11 X 10~ cm
A (b); CHOT SELT, v = 2 CuPa)e iy 5 gz
n

2 Inv 9%1.8x10"*x1.5
— ™ = —_ — -6 AT -3

A drop of water is falling through air. The terminal velocity of the drop is 1.2 X 1072 ms~* and co-
efficient of viscosity of air, 1 = 1.8 X 10~5 Nsm~2 What is the diameter of the drop? (IUT 20-21]
(a) 199X 107> m (b) 299 X 10> m (c) 1.49 X 105 m (d)2.49 x 1075 m

g - s o ErEE(Pw“P ir) 9vm -
Solution: (a); v = ¢ : air’ 72 = T [ Pair K pw] = 2r = 1.99182 X 10 "m

In an experiment, a small steel ball falls through a liquid at a constant speed of 10 cms ™2, If the steel ball is
pulled upward with a force equal to twice its effective weight, how fast will it move upward? [TUT’19-20]

(a) 5cms™? (b) zero (c) 10 cms™? (d) 20 cms™!
Solution: (c);
1* case: 2" case:

Fy(viscous Force)

2mg mg
mg

Net falling speed = 10 cms™' mg+F, Fy(viscous Force)

». The forces working on the steel ball are equal but on opposite direction. So, the upward speed will be 10 cms ™.
800 kgm ™3 Tg @ 10™* m ML 9T (971 FI0I 1.5 kgm > ¥9g 6 1.85 X 1075 NSm™2 Ar@e! 41T

Irga W47 ey =i B9 eifes @of 997 [KUET'18-19]
(a) 1.14 x 10~ * ms™! (b) 0.94 ms™?

(¢) 9.4 ms™! (d) 94 ms™? (e) 800 ms™1?

AAE: (b); Ve = i—r: (ps — ppg =094 ms™"

G0 B GFIGT A1 Y A =N 2 FIACH- [BUTEX’14-15]
(a) *fom (b) I TRIIA €@ (0) @ AT (d) A SR

A (C); YA 14T O QA= SR I o1 A0 21 T, T 41! Ol 7] 241 11 77

50 km ©F (At #e Yo Feteres Ieimds sgome 1 : 2 Fefere 1203 SR Sigeis 23- [BUET 13-14]
(a)1:9 (b)9:1 (c)4:1 (d)1:4

TG (d); VX r? o vyivy, = 1%:22 = 1: 4

AFZ 4IgF CoA! o IS IAT 9Fio7 TS Sioe fredt | i qfore o3 *mmd 7if @3 79t wies ood

|[BUET’11-12]
(a) 92 T (b) faedt Zq (c) B1F @9 F(Q (d) SEF T3

AIH: (c); SwE S, v = %’I(Ln“ﬂ:. v o r2; (XY G0 TS Somiea fawdt B2 Bifsme «Ife 2t sraed

bo



08. #<a SISl MR Ty, Wb WA “{ifFF ¥ *F 0.005 m QAR 93 2.5 % 10° kgm ™3 T 09w sl
5T CRUS CREl T 1 10 s *fd D ST SeH oiwe | [ 9 s @ JeAb AT (@91 T TR AT, ST Wi

ool AT 371 (91 FArESt n = 1.6 X 1073 Nsm™~2 €32 ¥7g 1000 kgm™] [BUET'17-18)
FANY: (ST ™R, r = 0.005m, ps =2.5%x103kgm™, t=10s

pr=1000kgm™3 , n=1.6x10"3Nsm™2 , V= % r? VPeg e

I BT &G A0 99 F = V(ps — ppg — 6 Trv ](Pl

O F = m% = V(ps — pplg — 6 T™rv = m%

4% g - = eS8 = 2l .

=y = Vip — 2‘:‘1"”% oo (i) [T, vy = 2’”"’gj*m""")g] | vp = 51.04 ms™?

s 9 2
. _ s _ 9 _zrpsdv
E'Iﬂ[‘irgsmﬂ,ds—vdt:j;ds—fuvdt:-[s]u—j'u (‘U’T = dt)dt

2
= (s—0) =f:det—2';n”51ﬂ"Tdv t=0FqHv=0; t=9FNHV = vql

2r?ps . 2r¥ps .

_ 9 vT -
=85= ‘U’T[t][} s = ["J]D =s=vr X Q- an VT
E— (9 _2rips) _ 2xr’(ps—ppe (9 B 2r2p,) _ 2x(0.005)2%(2500-1000)x9.8 {9 3 zx(n.nusjlxzsuu}
¥ 9 an an 9%1.6X10~3 9%1.6X10~3

s =51.04 x (9 — 8.68) = 16.33 m; C*[¥ GTLHCC AN IH, s, = vy X 1 =51.04m

- ZqE oIl = 5, + 5, = 16.33 +51.04 = 67.37 m
09. 1.34 X 10~* ke €32 4.4 x 10~3 m T e @3> Ffweq 77 0.943 x 10° kgm ™ T7Y 32 coraa wyy Mg

wm&umosmm%wnmwwﬂamﬁﬁmu [BUET’14-15]
A v == = 5}2—‘ = 0.0595 ms~*

—4
2x(22x107)* x| 5 339240 =—0.943x10% |x9.8
inx[z.len':*}

_ 2r*(ps—pr)E _ —
Sl S, ) = = =M= 4200095 = 0.365 Pas (Ans.)

0. 4 x10~*m IFE GF T ot B fooa At 6.5x107 ms ™ SR e g A e fsfars

T FUG 11.37 x 103 Kgm™3€1.26 x 10° Kgm™3 2= fmfaca Argens g 3= [KUET’03-04]

HAYME: V= _2_ % r*(ps—p1)e 2 % TI(PE‘F1]E -
mn

2 (4x10"%)2(11.37-1.26)x10%x9.8 -2
SN ==- - =
n=3g - = — 0.542 Nsm™“ (Ans.)

Question Type-11: (el 8 = @

2 Formula & Concept:
¢ (e e SAETE STARE N SIS CFTA3

> T= rpg(hﬁ):ﬂ’mﬂ r =Wﬁ|$ﬂw?ﬂ'm€; p = O 9T, g =m@‘ﬂ

2cos0

h = Sared Sicrze, 8 = =P e[S = h (+)ve, SRR 20T h () ve]
> T=—P8 [r«h¥]

2cosB
SaceTd SR, h » Positive (+ve) 992 6 < 90°
ICHIGEACC(CIEQE » negative (- ve) 9k 6 > 90°
¢ Wﬁmqemwwwwﬁsw,mﬂmmﬁﬁﬂwmmm@wﬁmmﬁ

Ill- .
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01.

02.

03.

04.

05.

06.

07.

08.

oife -
COTTH *8BT 27 X 10% N~ IR 7Y 0.87 X 10° kgm3 | Tfif 5.8 x 10~° m T I (S 707

TTWW?Z“@,WW@WWWWWﬁﬁﬁl [KUET'17-18]
(2) 20.25 cm h (b) 20 cm (c) 0.28 m (d)0.18 m () 18.2 cm

. (a) T — _fhpg 2T cos @
T (a); T = 25 o p = —— = 0.2025 m = 20.25 cm

[BC T 9999 27 x 10~3 97 717 27 x 103 BT AR ||

0.5 X 107 m AMER @t Fivae sitams TAITH &R T4 SAE S<aw 6.753 X 1073 m T | FI69
A P P (1Y 97 [911907 #8 B = 0.47 Nm~? G99y = 13.6 x 10°%kgm™3]  [KUET’16-17]

(a) 103.85° (b) 106.69° (c) 118.6° (d) 120.6° (€) 125.6°

FAHI: (€); QAMT, h = —6.753 X 103 m,r = 0.5 X 10~3m

p=13.6X10°kgm™3, g = 9.8ms~2, T = 0.47Nm~?

cosB = h—;? = —0.4787 -~8= cos™1(—0.4787) = 118.6° |

6 8 AR M &I 0 Z(3- [BUET’13-14]
(a) 0 <6 <90° (b) 90° <08 <180° (c) 0 =90° (d) 6 =180°

FATYIA: (b); *HFW FOLF ST N1 - O Gl
315 ¢ [ iiffa @ = @ wiw 3797 [BUTEX’13-14]
(a) 3° (b) 5° (c) 6° (d) 8°

HAAYH: (15 Tea %), o 1 © Fioa T = e =7

Q{0 (S FCe FEAE 0.1em 1 GTF 50 x 1073Nm™! 7B5I €2 1000kgm ™3 G0Ge (OTF BRI (H{H 7T

T SHO (e I | = et = 20002 [KUET’10-11]
(a) 9.588 mm (b) 9.588 cm (c) 9.588m (d) 0.1438 m (e) 0.1438 cm

o _ Thpg __ 2Tcos®8 __ 2x50x103xcos20° |, -3
AT = s = = h = ——=——r——h=9.588 X 10™m = 9.588 mm
OF3 AVTL TYGTAR W43 SFEeI 6 0 [BUTEX’10-11]
AIY: AE e

3.0 mm @R 6.0 mm I {42 76 tefE Tee el o e it Aeren S gRea A 79 yite T fa
ofifF Boita T @ vfS e S OrEd PR I, (12 ©F Hiod Ty THeR #idw F©? [FRIFEEA S <
BB 7.3 x10~2 Nm ™, = Tt 75 a2 =Aifee Sieaif@e 99 1.0x 10° kgm ™3] [BUET’05-06]

AT rypgh, _ rzpghz . _ 2T _ 2T _2T (1 1
: T -_ 1 — " h — _, h — o h — h i — s S g —
2 2 17 pgry' % pgry T

- ( - . ) = 4966 x 1073m = 4.966 mm
1000x9.8 1.5%1073%  3x1073

&Y it fAf2 3.0x103gm Sraq @S0 AT #1fea Toifaera Rifery AT AT | B0 2t AIW S 927 40 92
CATPIR AICAE O 2.0x107°m AL CIfFTS SFHeq 2, “Alfa A IS AT =it 3 2a? [#iif
*®b 7.2x102Nm™, g = 9.8 ms 2] [BUET’00-01]
AL M = 3.0x10 % kg, m = % =5.0x107 kg; r = 2.0x102 gm; T=7.2x10%?Nm™!; g = 9.8 ms™2
mg _ 5x10-7x9.8
2nrT  2nx2x10-5%7.2%x10~2

;. cosb =

% 8 =757.2° (Ans.)

b



01.

02.

03.

04.

Question Type-12: fafqy

Two 10 cm long aluminum rods and five 8 cm long steel rods are at 5°C temperature and are joineg
together to form a 60 cm long rod. What is the increase in the length of the joined rod when the
temperature is raised to 80°C? (Use a coefficient of linear expansion for aluminum = 2.4 X 1075 K~1 apq
coefficient of linear expansion for steel = 1.2 x 105K ™1 [TUT*20-21]
(a) 0.3 mm (b) 0.5 mm (c) 1.8 mm (d) 0.72 mm
Solution: (d); AL; = L;a AB = (2 X 10) x 2.4 x 1075 x (80 — 5) cm

=20x24%x107° %X 75cm = 0.036 cm = 0.36 mm
“ ALy =L, xAB=(8X%5)x1.2x107° x (80 —5)cm = 0.36 mm
~ AL = AL, + AL, = 0.72 mm
A slab of ice floats on a freshwater lake. What minimum volume must the slab have for a 55.0 kg woman
to be able to stand on it without getting her feet wet? Density of ice is 0.92 times of that of water.
(a) 0.6558 m? (b) 0.6756 m3 (c) 0.6875 m? (d)0.6335m®  [IUT’19-20)

Solution: (C); Wice + ngman — whuuyancy = Vplg + mg = prg = Vp' +m= pr Y = 4 nipl

= 55 3 3
o (muu—t}zu) m* = 0.6875m

0.25 cm I {8 & =Dl @ G I O 2 fom SR S 927 TR | TF S S ~bie '8 0T ©IEE F2PTRet
a1 "ORT YRR EPT 9 33R @E JUG Eg = 200 X 10°Nm™2 @R E, = 120 X 10°Nm~21  [RUET'18-19]

1.5 m | Steel

FAAIY: Steel QT 6 (15 + 10) = 25kg S BIATAT |

F.L 25x9.Bx1.5
it S50 2l =374x10"*m
AYs n(—'z—xm-z) x200%10°

Brass @3 (69 10kg S BI7ITAT
__ Fplp _ 10x9,8x1

IE —_ 2
AYp n(%xm‘z) x120%109

far® GIRGI WIRTE & 46000 tons (&) | I LFITT TRIG(H (NG WASH @F SO “Aifig o
feet | TER A 999 1.025 gm / cc TE TWRIGHT TS TO©? T9E0E GG AP K I 2 Gs 3
million cc /1< TRIEBTS 2= 09 O &fS THF TS0 F© T TICS 22 [RUET?04-05]
FAIYE: 4f4, SR TS = Vm3

SIS, ~x1.025x10-3 = 460001016 [+ 1 ton = 1016 kg]

46000%1016x3
- 11
e 1.368 x 10'! cc

1 9O1F TIPS AT SAGT = 3 x 106 X 3600 cc = 1.08 x 1010 cc

1.08x1010

. 3 -
V = 3esxi010 V'==Vhr™ (Ans.)

21y =1.66x10"*m

=V =

b9



