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Question Type-01: FPORE IGEE

Formula & Concept:
FIE (IX FF PR

»W=F% [T e Foas

» W = Fx; [T 99 @ 19 @92 At «32 x = (@ A998 F 99 2@ AT
> W = [F.d%; [AfSTNe 3o o o i)

> (R e dW = 1.d0 « W = [ 1.d0

& TF QIS DI F 6 G0 FO B D9, W = Fs cosf |

QRTH, W = F© F1e, F = LWAFS I W3R s cos B = A T F06I7 ToAre= |

SOTY I T Foaren: IEHI 0 0w &, W = mgh 1 G4t m = T74 ©F; g = Woade gav s
h = STEs Sgw F9e

THAAE SETE T G ALrwerel 367 | ©IF FOIT 3G 7 T2 orsaier 77| e/ eaifea sifeas

R 0o oy TweE Sif93eH (h) e Fare =31 B
fora, A 2re B R0 @ +1t4? st @F, W = mgh @
AT I e, FEoE + oo = e :

A total of 100 J of energy is supplied to a machine. The machine is then capable of displacing a 30N object to
1.5m. What is the approximate efficiency of the machine? [IUT'18-19]
(a) 45% (b) 20% | (c) 30% (d) 15%

Solution: (a); wout = Fs=30X15=45; n= ?“t X 100 = % X 100 = 45%

QBB FAE AT F = (—21 + 3j + 4k) 807 <91 &raesE o 990G (3, —4,—2) 9 ot (—2,3,5) e
FIGES 2| 6 F9< Tiire iced e fda == [TUT’18-19, KUET*15-16]
(a) 7] (b) 59.72] (c) 49] (d) 59] (e) 49N

FAY: (d); Ar = (=21 + 3j + 5k) — (31 — 4) — 2k) = =51+ 7] + 7k

W = F.Ar = (=21 + 3j + 4k). (=51 + 7] + 7k) = 10 + 21 + 28 = 59]

#RAT 7 2 Skm A fFg M4 O R @ @9 JBHFA TN 9T $-9T¥ 100 km? I 1mm ST
/1 3jf8 TS /1t 1 TS AAS WG (W TS TS F© FIEA A ? [KUET’15-16]
(a) 49 x 1011] (b) 49 x 108] (c)49 x 10Mergs (d) 9.8 x 10*'nN  (e) 10%]

A (a); “NfF G4, = Vp = Ahp = 1 x 10%kg ; ATHERT &, W = mgh = 49 x 1011]

The third floor of a house is 8.0m above the street level. How much work is needed to move a 150kg
refrigerator to this third floor? [IUT'14-15]
(a) 9.5kJ (b) 10.8 kJ (c)11.8kJ (d) 12.8 kJ

Solution: (¢); W =mgh =150x98x8 = 11.76 K]

10N I 2T GFf6 ASTEF 100m FIATS TS FIE FACS A7 I67 8 AT J4I! (31 60°.  [BUET?13-14]
(a) 100 joule (b) 1000 joule (c) 500 joule (d) 50 joule

HAATYE: (¢); Fscoso. =W . W =500]

qFfo IEF O ERR A F = (91 — 2] + 2k)N I o3t Fare cmAiiod Fq99 d = (21 + 2] — k)m
IES0 AN A S FEF “ifaTd T2 [RUET’13-14]
(a) 18] (b) 9T (c) 6] (d) 12J (e) None

TY: (d); W=F.d=9%x2+(-2)x2+2X(-1) =18 -4 -2 = 12].
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14,

9 ANC AT (I T T Z0eT FICS T 75 A ? [Ans: b] [BUET’10-11]
(a) 0 (b) 90° (c) 180° (d) 360° () 60°

40 N ST IFCF G0N (AT 3 m BRTe 2 LS 403 TS IS 2RI 23- [BUET’10-11]
(a) 0] (b) 40 (c) 120 ] (d) 240

TR (a); TFF 79 1 |1 ST Fei 0.

There are some clouds in the sky 1.5 km from the earth surface. The cloud is converted to rain and deposited as
water on the surface on earth of area 1 x 10 m? with a depth of 1 cm. Calculate the amount of work required
to convert the rain from the cloud. [IUT'10-11, BUTEX’00-01]
(a) 15.7 X 10°J (b) 14.7 x 109 (c) 14.7 X 1010 (d)50J

Solution: (c); w = mgh = pVgh = pAdgh = 1000 x (10° x 0.01) X 9.8 x 1.5 x 10° = 14.7 X 101%]

FELA I A FOIE T2 [BUTEX’09-10]
AUY: (FQYIA I QR (I IS 27 1 5 s
IR, QT I 8 T S 71 | r

0 = 90°. %051, W = Fscos 90° = 0]

25gm ST G &6 100 cms ™! (@7 15¢m *F AFO FICHT AT 2T I(A 8 (RS (B9 I 75 cms ™
QT RCA A | 0T T I F92 [RUET’08-09, 07-08]
A QUT, m = 25mg = 0.025kg

uf-v? _ (1)?-(0.75)*

= 1.4583ms™% .. F=ma = 0.0365N
2%0.15

2mm [ENET @3B IR @ 250m THS! RTF WA T ez A FOE Toim wfSF T 7 Foo! I
A7 [BUET’07-08]
HAYH: SS9 I 7idl Foore, W = mgh =§><1t><r3><p:<g:-:h

— E % (3.1416) % (2 x 1073)3 x 103 x 9.8 x 250 = 0.0821]

vi=u?—2as; a=

QT TCET ST F0eT O%ol 4 T6 G392 9 500 ATT | 22,500 To AMTT & FAre FOH NG AT 46
aBa ol aFh @ (G F© T Of U0 LR AEICS AIAI7? [CUET’05-06]

FAIYE: 1 ft-pound = 32 ft-poundal
» 22500 ft-pound = 22500 x 32 = 720000 fi-poundal

W = mgh x 2= = 720000 = 500 X 32 X 4 X n(n-1)

2 2 n=I h
=>n:-n—-225=0~n=0527=5 7
- BT THOI ZE =5 X 4 = 20 ft (Ans.) (T N FALRTF #1ed T
70 kg SR €T T 20 kg T 9F @RI R 6 m AT @3 Fife @@ Toiwm Toten | it wrefie v
Ay 30° mﬂmw&ﬂf@ﬁww%ﬁm@l [RUET’04-05]
Yl 9, m = 90 kg, s = 6m, 8 = 30° ,w =? .|_
wmﬁlw:mgh § =6m { h=ssing=6sin30°
=90 x 9.8 x 6 sin 30°
= 2646 Joule. (Ans) 30° I
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Question Type-02: F (QIETR

© Formula & Concept:
¢ T (SR o [Ref®, E, = mgh
(1) h = €(1 — cosb) (i) h = —V#2 —x2

= [E, = mg [l -1z —-x?]|= E, = mgl(1 — cos 6)

QITH, 999 ST = m, 5 AIETDd DA (A9T= | 932 IR WTpHF FI9= x

TSI FETS AF T @A (@ (@ 12 e 1ifae e sarwriiaers dife ey |
1

wde, E,, +Ex, = E,, + Ey, = mgl(1 —cos 6,) +§mv§ = mgl(1 —cosB,) + Emv%

> [T AW sifoxife, %mvﬁmx = mgh

0l. <= o1 g Gl 7 MIEEd 909 ©4 200 S| GBI 60° @ G (&S M JFeIR e (el e | 0=
sife=l& @@ TN (i) GO A e e 3 (ii) o a0 30° @ (g = 10ms™ ) 1 [RUET'18-19]

FAY: (i)%mv2 = mgl(1 cos 8) = v* = 2gl(1 — cos 8) = 2gl (2 5"‘2%)

. v =2,/gLsins = 2V10 X 1 sin30°

2
# By = s mv? =~ x 200 x 1073 (zm:x%) . E, = 1] (Ans.)

(i) @T=F@, h' = I(1 — cos 60°) — (1 — cos 30°) = I(cos 30° — cos 60°)

- Ey, = mgl(cos 30° — cos 60°) = 0.2 X 10 x 1 X (% ~2) = 0.732] (Ans)

02,  1m 3Tdea tidy f&afE aFft Sige ECed 9099 o4 300g, (MFI0CE AEE @ArF 60° @itdt e Pt e
ReTT ZE | 3307 oS @ 39 339 e TRy My Sfowry Tt g3z I3 Jof ANGRFR AL 30° @

TR I [g = 10 ms™2] [RUET’18-19, 15-16]
A m = 0.3kg; g=10ms™*; L=1m _-T
» X =cos60° = %m sh=1 -% = %m ~ mgh = %mvz + mg(1l — cosx) li
Im
- ; I S, Y - 1 _
ARG a = 0° - o4& = -mv? = mgh = 0.3 x 10 x > = 1.5 (Ans.) 4
¥

AIRGE AN 30° et *ife*if& = ~mv? = mgh — mg(1 — cos 30°) +
=1.5-0.3x10(1 - cos30°) =1.0981] (Ans.)

Question Type-03: G IYRFFI4! I61

= Formula & Concept:

4f7, DA TR $ IAqMESIAr 97 F o oifeq [Refite siw ot 3w seoq &f < u, v,
(AR o971 x T 0T @ u e A @y @ o wm «fe Senmy wEE, O =

e X

Oy e N TN
Fx-znw zrnu

F
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02.
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04.

05.

ARIG-CATIST ST A7

> T RS Bergsiia st 3 o (i) ‘__
m ST I AT w @R orm o wfFe @3 T s ‘J” S
CTEFCE v @01 SIS T e (e x @G T e v’ —}—?O?:
mlﬁwww,w=%mvz+mgx....ﬁﬁ'{l‘ﬁf@:{ﬁﬁ(v} m:{ﬁm \:ﬁ}mﬁﬂ "
mﬁmﬂﬁmﬁawmwm(h)mmamﬁm
WWWWW.Wzmg(h+x)

> T ALfT Sl st were w9 o (ii):

ATREE F© P, W = ~mv? = Fx; [93IA, F 2T GRITR A4MFIR 997 43R Sere 96 T4 @ (v)
(AT AT

8 kg ST @3 (FIRIT 39 10 m ©91F (0 AT TS 50 om 2+ I @O T G 909 ToF I6E T
I FS? [CKRUET’21-22]
(2) 47.04 N (b) 94.08 N (c) 1489.6 N (d) 1568 N (€) 1646.4 N

TAYA: (€); Fx = mg(h+x) > F =mg(2+1) =8 x 9.8(>2+1)N = 16464 N

A tennis ball coming with velocity, v; = 16ms™" is sent back by a racket in the opposite direction with
velocity, v, = 20ms™". If the change of kinetic energy of the ball is AE = 9.25], then calculate the change
of momentum of the ball. [TUT’20-21]
(a) 5.626 kg ms™1 (b) 6.626 kg ms™! (c) 7.626 kg ms ™1 (d) 4.626 kg ms™1

Solution: (d); >m(vf — v{) = AE =~ m(20% — 16?) = 9.25 = m = 0.12847 kg

=P =m (vf— (—v;)) = m (v¢ + v;) = 0.12847 (16 + 20) kgms ! = 4.625 kgms 1

A ball of mass 0.2 kg is thrown vertically upwards by hand. If the hand moves 0.2 m which applying the
force and the ball goes up to 2 m height further, find the magnitude of the force. Consider g =10ms~%,
(a) 22 N (b)4N (c) 16 N (d) 20N [(IUT’19-20]

Solution: (a); Fx=mg(h+x) = F = mg(:H} = D'MU:‘EHM) N =22N

A woodpecker is pecking a tree. Its head comes to a stop from an initial velocity of 0.600 ms~! at a

distance of only 4.00 mm. What 1s the magnitude of acceleration? [TUT’19-20]
(a) 50.0 ms™? (b) 45.0 ms 2 (c) 55.0 ms 2 (d) 35.0 ms™—2

Solution: (b); %mvz —%muz = Fs = %mv2 -—%mu2 =mas . a= “2;:2 = g;ﬁi}j ms~? = 45 ms~2

a3 Tqred offl (@ WIIER T4T 0.05m AT TG 29 06T @5t 2 o ARICER AR ERaCR T
2T TS AI? [KUET'17-18, BUET'05-06]
(a) 1.67 cm (b) 0.02 m (c) 1.33 cm (d) 0.022 m (e) 1.52 cm

. 1 1 _ 1, 1 u\ 2 3 2
Solution: (a); =mv? —-mu’ = Fs = = myS— Emu2 = mas = (—-) =u?—2as=2y? =235 = g = 3
2 . £ 4 4x2s

3u?

Xxs'=s'X15=-=5"=0.0167m = 1.67 cm
452 KS 4

uI
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06.

07.

08.

09.

10.

11.

M SFF GFI0 T TS E. 9a S 2=1-
(a) V2ME (b) 2ME (c) J%
TA: (a); E = L = P = V2ME

100ms™ U1 T9039 93 ofFt 2m *fF (R (5% e R ST T 50ms - @9t 21 =1 100ms- g
TR Sl 75 TS TS B +F e e 31?

(a) 2.67m (b) 1.33m (c) 0.667m (d) None of these
YA (a); %rn".f2 — %mu2 = Fs = %mvz —

[BUTEX’14-15]
2E
@)

[CUET?10-11]

1
Emu2 = mas = v? = u? — 2as

=50°=100°-2xax2.a=1875ms"!
4, ofebre Fi AITS xm “FFgfifE ome earem ) - 02 = 100% — 2 x 1875 X x - x = 2.667m

SITEE T Tofa @3B oIt Sargsita AT SR | 1kg SR G915 2GS BT CAESHTE Aret Firss e 4
ms™! SIYMS T L1 IO FICEF TTHT 0.015 m FTS CIT G IV 307 fefa 2091

STIY: ~mv? = FScos 6 = F x 0.015c0s0° =-x1x(4)?=> F=533.33 N [CKRUET’20-21, RUET’05-06]
S AMINSIM R = Mg + F = 1x9.8 4+ 533.33 = 543.13 N (Ans.)

1..v2 h
ﬁw:%mvz-l-mgh: F.h = F=3mvh+mg H
1

=x1x4?+1x9.8xD.015 I

=> F=2 — ~ F=543.13 N

100 ms™" It SIS G0 FCA0 *It=R &7 0. 1m TTF QT TH | T3S 5FIF #17 G (@1 27 ¢ SId 257
TATYR: xmm T 7 @7 SEF T, Fx=2m (w2 —2) =22 muz....... (i) [BUTEX'18-19]

SR, FX 0.1 =2 mu?...... (i); (i) & (if) TS A2, Fx = F X 0.1 X7 = x = 0.075m [Ans.]

GF0 FREFCT ofer 2B Scm JFTge 12 TR OGN (©F IS AT TR HAFONA @I GF0 IR
YT 20cm (S0 FACS A | S0 WA 4T FORF (S0 00 AL I Srafe o[ b o T (e
AT AYE 4T ATF? [BUET’11-12]
FAYR: (QRY S0 Scm 2F0ga 7t ©6 (8W IS 21 |

TR, b ©&T (on FaCe 9 5fo*I& STde 21 W offm @ v W 992 93T oF ! (o% I @ v =

-:-mv'z =§x§mv2 = v = %;tﬂ’ﬁ & (TEITE 20cm 2 FA0S A |

-
“02=vl42a5=20=vi+2ax20=>a=—

40

QYH, (AATTETH AT AF6 O AT, 0 = v'2 + 2as' = s’ = -§= _zx;:£= T = 10cm

G5 RSP o 100 6. {1/ 61 @t oiee e mreiy 15 m.ﬁ.wﬂ:mwwm@ﬁﬁwl
el AT T2 FLS 6 G0 RWIGIE SIS I =19 S FOqa 2B (oW Fa7 [CUET’11-12]
FAYT: 15cm (7 TR o1 Q71 7 = -'-MW"H*I%‘I@EI,::%mG)E =-;-m3;
-'-Wﬁﬂﬁ‘i%=%mvz -%m%m%mvz x% ;%mvz x% *f& T (ow Fare A1E 15cm

1 v

2
2 Em:‘@ﬁtﬂﬁﬁmm%=5cm (Ans:)

8>



12.

13

14,

15.

AFD LD G (I T4y 0.06m o7+ T4 9 @7 WHRCE SE A1 JEBH CTANER N4y i

PO AL TS ARNI? [BUET’08-09]
1
REINICH EHWE = %muE =Fx=-mv? —-mu? = max

2
v
= (E) — VE —2aXx 0.06 or,2a X 0.06 = Vz — v:: = -Ei or, 2a 3v* = 12.5 Vz

I

2 : 4 T 4%0.06

W,U=-;—2fa=%—12.5vz X X :.x=4x:25= 0.02m

G o1 oS G 200 fBHR 71 1oTs 5781 50 cm 5% =i T SFVTT I TITH (&7 I | & R
{1 G2 I 40 cm +F 4% 20 T @t @9 T2 [RUET06-07]

T 37 (A, u=200ms™!, s = 50 cm = 0.5m,v=0

1 1 2 |
4 2 _ 1 - 1 1 —y? 200)% N
zmv 2mu —-F5=}—2-rnv3-—5mu2=ma5 Lg=a — (200) = 40000ms 2

2s 2x0.5

RICF, s=40cm=04m, u=200ms~'. v="29

2

V& =u®—2as = v =+uZ —2as = v =/(200)% — 2 x 40000 x 0.4 = 89.44 ms~.

50 m/s Q71 B! W5 0G4S T 25cm AT TS AE| GF2 (@ T T 9 cm A Toqwo
I 9 (@05t @y Ia? [BUTEX’06-07]

AYI: -;-rm.r2 —%mvﬁ = Fs = %mvz —%mvﬁ = mas Vp=50
2 2 _ Vo - 508 _ 2 !

vi=vg—2as=>a= 25 — 3xgc — 2000ms 250

% v§ = vg — 2as = (50)’- 2 x 5000 x 0.09 = 1600 Vo=30[=9 V-

" v2=40ms"! a= 5000
100 ms™! @5 5578 G0 FCA0 | m <7F I A (oW I QT S THW 40 ms~! @ 21€ ZH1 100 ms~! @9
TR BT A= AT <0 5@ 27 T B Siiem? [CUET?04-05]

, Eech 2, y=100ms"' v, =40ms"!
STATYIA: JETBA Aif=IfE= ~m(100) o Bl i PR
1m Cﬁﬁﬁlﬁﬂﬂ%‘ﬁ?%m(flﬂ)z \ ‘
b—S5,=1m—
~ q1f% 5IfS =1f& == m(1002 — 402) fATa (% 0@ 1m
2 002 —+|u=100ms"! « S, 4
1 2 — I —
.5 m 100? fAH (o ¥ =oor—205 — 1-19m (Ans:) —_— s v=Omy

Formula & Concept:

> SAffaTE 71 R FO F@, W = [ *F(x)dx

> freie T ol 901 F O I, W = 2 k(x? — x7)|
@A, k = el &3F; x; = AR LS WA 17
X = FAATZ Z© C19 TR |

[ermary: e oIS S8 A, x = +ve a3 2l AFbe S=RYT U=, x = —ve]

fReie-« vikes fFfe=f&:

> AMREA I x A Ao A eFiie s ek wfies =fF, E, = ~loc? (fRife gy 2T el @3
T x AFF HTT Ao/ T4 FACR)

freie @ 1T I/ TFOII TS (T3 = 43 *1fS M0 =it wf Revqre «f wifaes e Searserlerst
CITH BL=T ) W. Epl + Eyq = Epz + Ey

8



0l.

02,

03.

2

01.

When a rubber-band is stretched by a distance x, it exerts a restoring force of magnitude F = ax + bx?
Where a and b are constants. The work done in stretching the upstretched rubber band by L is:[IUT?19-20]

al? = bL? 1 faL? _ bL? v, 3 1 2 3

(a) 5+ )3 (5 +2) (c) al? + bL (d) 5 (aL? + bL?)
2 L __.. %2 L x31* __aL?  bL3

Solution: (a); [ F.dx = a[-z—]u +b [;]u ==+ 2 .
In a spring balance, the length of the spring is 20 cm which can read from 0 to 60 N. Find the potential energy
of the spring when it reads 40 N. [IUT'17-18]
(2) 0.267 J (b) 26.7 ] (c) 2.67 ] (d) 267 J
Solution: (¢); F = kx = k = E = =Nm™ = 300Nm™!
So,For 40N ; x = = = =0133 cw= ~ko? = 1 x 300 x 0.1332] = 2.67 ] (Ans.)

Two discs A and B are mounted coaxially on a vertical axle. The discs have moments of inertia I and 21,
respectively about the common axis. Disc A is imparted an initial angular velocity 2o using the entire potential
energy of a spring compressed by a distance x,. Disc B is imparted an angular velocity ® by a spring having the
same spring constant and compressed by a distance x,. Both the discs rotate in the clockwise direction. The

ratio of x, /x5 is- [IUT'17-18]
(a) 2 (b) 1/2 (c) V2 (d) 1/v2

oo TR Bl A g Ry ffi_mi_ [x4w?
Solution: (c); - kx* = g (O N AL s V2

3kg ST99 37T T @I 91 f@Fariar =itz | 7@ 93w Flead x = 3t — 4t2 + t3, @ x 99 T+ FoE
IR CICC | t = 0 TS t = 4 CILFT TACY I#16 1 I8 To7 FOIEa ~ifmet fiefy =14
T x =3t—4t° +t*=>v=3—-8t+3t2=>a=—8+ 6t [BUET’16-17]
dW = Fdx = madx; @1, dx = vdt = (3 — 8t + 3t2)dt ~ W = f;3(—8 + 6t)(3 — 8t + 3t*)dt = 528]
@™ x =3t—4t2 +t3 = v =3 — 8t + 3t2

t=0s9@7=3ms™?, t=45s9 @I =3-8x4+3x42=19

- FoTe = oiferfEm AT = Jm(vi — v§) =5 x 3(19% - 32) = 528]

Question Type-05: [qoa*f& @ sfo=ife

Formula & Concept:
2
freif®, E, = mgh; *fo=if, £, =§mvz = :TH-C‘I‘JTH. P = 8IS, m = 89 o9

amﬂwamwmamaﬂm|mwmmm@mimmw

cawﬁa;n;fl o ﬁmﬂqlms_iﬁw’mmWWWW@IWﬂ
: QRCGrE o ; ,
(a) 231 ms™1 4.62 ms~1! [CKRUET?21-22]

(b) 220 ms~1, 4.30 ms~1
(c)2.21 ms™1, 4.82 ms™1

(d)2.41 ms™1,4.62 ms—1 () 2.41 ms™1, 4,82 ms-1
STAIIT: (€); TR ©F m 932 @ vy, WA, @ ©F M GR @Y vy, m =Y
1 1 1 M v i

Ey, = 2E — 2 _ — 2
b m = 7 Mvy 2><2M‘-’m=*-i--2-v§=Mv§1=:.vm=-'i=wh-_-2vm

X 2 3 ‘
S, ZMVm +1)? = ZmvE = M(v,, + 1)2 = = (2V)? = (v, + 1)2 = 2v2,
2 Vm+1=V2vy, = v, (V2 - 1) =12 v, =2.4142 ms-1 and vy, = 4.8284 mg-1

89



02.

03.

04.

05.

06.

07.

A body is allowed to fall freely from a height of 30 m. From the ground, where will its kinetic energy be

twice th tenti
vice the potential energy? [IUT’21-22, BUTEX’16-17, CUET’10-11, 03-04]

(2) 15m (b) 12 m (c) 8 m (d) 10 m

Solution: (d); v? = u? + 2g(30 — h) = v2 = 2g(30 — h) T
N ) u=0

Ek = Emvz = El( —- :‘?:-m' 23(3{] — h) — Ek — Bnmg_ mgh 30m

VL
Ep = mgh = Ey = 2E, = 30mg — mgh = 2mgh ————[ﬂ

= 30g = 3gh =~ h = 10 meter

SHRAF 250 gm ST 0°C SN @36 799 <v W3l FFE Swel e e fel| qHe o 77 e
mw%mﬁmw@mmﬁawwmw%mmlwwwmmwmﬁ

CTEIZET? [CKRUET’20-21]
(a) 4428.57 m (b) 3428.57 m (¢) 3227.60 m (d) 3957.57 m (e) 35289 m
AATHI: (b); ITF ATCL ©F m ; 5T ¢GIte m GF 10% = —

_m _ lg _ 336x105
QY«, mgh = o X1lf=h= 56— toxop M= 3428.57m

A block of mass 3kg slides down a frictionless inclined plane of length 6m and height 4m. If the block is
released from rest at the top of the inclined plane, what is its speed when it reaches the bottom?  [ITUT'18-19]

(a) 9.78ms™1 (b) 5.42ms™! (c) 8.85ms™1 (d) 10ms™—?

Solution: (c); E, = Ei; mgh = %mvz =>v=,2gh=v2x98x4=885ms"!

A satellite is currently orbiting Earth in a circular orbit of radius R with velocity, v,. Its kinetic energy is K;. If

the satellite is moved and enters into a new circular orbit of radius 2R and moving with the same speed, what
will be its kinetic energy? [IUT'18-19]
(2) 2 (b) 2 (¢) Ky (d) 2K,

Solution: (¢); Ex = %mvz : Velocity is constant (as per question) So, Ej 1s same.

a5 off FfFE *Frea 9ol FIA SHIE (@I (S7 TS A | & @ fawd 2 wgmel 736 @i on
Tqre A ? [BUTEX’15-16]
(a) 8 (b) 6 (c) 2 (d) 4

AAIYI: (d); @ fase Tt A& sraed 201 woaq, 4 b TSNS (S0 F90S A

When the velocity of a moving object is increased by 4ms~1, its kinetic energy is doubled. What is the initial
velocity of the object? [IUT'14-15)
(a) 4.66ms ™" (b) 9.66ms™* (c) 7.66ms™1 (d) 6.66ms™1

Solution: (b); E; = mv? ; E; = 2E; = mv? = ~m(v +4)?

= 2vi=(v+4)2=22vi=v*+8v+16

—yv2—8v—16=0 = v =4+ 42 [vcannotbe (-ve)]

wv=4+4J2 =9.66 ms™?
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08.

09.

10.

11.

12.

13.

14.

15.

80 m THO[ (AT W IF0 I (@RS AT GI2 9009 20% G 0T A AOHTS P A, O =0
(TRITS 1S T @ THely BHI- [RUET’13-14, BUET’11-12]
(a) 60 m (b) 64 m (c) 68 m (d)72m
FAYI: (b); 80 m TSI TS (TS *IGT+ 04 =& = mgh = mg X 80
99 20% I BT coitet «Ifs I1fF ATF = 80% X mg X 80 = 0.8 X mg X 80 = mg X 64
e T%e h' E mgh’ = mgx 64 = h' = 64 m
{Tes ITTRR W @b s @M [BUET’12-13]
(a) S 3M @R @7 v (b)SF3M @A @T2v (c) SF2M G @ 3v  (d) ST M QR (37 4v
LM (c); (2) 93 & E, = é x 3M X v2 = 1.5Mv? (c) 99 & Ey = % % 2M x (3V)? = 9Mv?
(b) 99 & Ey = -;- x 3M X (2v)? = 6My? (d) GFET Ey = 5 X M X (4v)? = 8MV?
TTOIERIS (ATS e @I TR (&F06 1T a9 [Ans: a] [BUTEX"12-13]
(a) sifefEqOE@ (b)) B *fEITE  (0) AT FFE@  (d) (WG SAE7 FA
1 kg 7 T OB JEOTE 400 ms™! @9 LT T9@ (AT (=G T @7 A& F97 [BUET’11-12]
(a) 4 x 10%] (b) 8 x 103 (c) 4 X 103 (d) 8 % 10%] (e) 4.8 x 10%]
TAYA: (d); Exe == X 1 X 400% = 8 x 10*]
GFE IEF € GTEH EF G TN | AFFHF ©F Eod SEd e G EIHfod e =& Iy
Wfe*fes wtde | @Rl 1M O @ 1ms™! 3% I O o e v sdfexiiea TNE = 9w
SlcRicErETS [KUET?11-12]
(a) AECFE SRS 5.82 ms™* QI EITHF SIS 3.41 ms™?
(b) IEFE WA 4.82 ms™! G2 T NI 2.41 ms™?
(c) T SWeast 4.21 ms™? 92 ESE S 2.44 ms™?
(d) I AR 2.41 ms™! 93 EFE WA 4.82 ms ™!
(¢) FEACEA WA 4.82 cms™! @3 CEICHEE AT 2.41 ms™?
FAIYI: (b); IECFT S m A 8 @ v, 2, EAIR04 @9 v, T,
imvf =§>< 2mXVvi X2 vy = ZVZW,%mvf =%x 2m X (v, +1)?
= 4v2 =2(v, +1)2 =2 2v, =V2v; +V2 v, =241ms™! vy =4.82ms™?
25 kg (37 S @F IBE 40 m TRTS YMESITA Geite 3861 3 e 7o 23? [BUET’10-11]
(a) 98.10] (b) 98.10 ergs (c) 9810 egrs (d) 9810 J (e) 9810 eV
A4 (d); E, = mgh = 25 X 9.81 x 40 = 9810
10 m T2/ (AT 10 kg STFA 96 TS oId 2GS I8 W6 (AT Sm TATI (W6 & -
(a) 490 J (b) 100 J (c) 7351 (d) 980 J [BUET’10-11]
AR (d); 18 I8 CFE @A (17 THoF (b *fe 989 A Twer o7 =fea s
10 X 10 X 9.8 = 980 ]

[f the kinetic energy of a body is increased by 300%, its momentum is increased by- [IUT'10-11]
(a) 100% (b) 150% (c) 300% (d) 400%

2
Solution: (a); Ex = -:;; InEy =2InP—In(Zm) .........(A)); mE'y = 2InP' = In(2m) ... ... ... (ii)

=i % r — j_ E“ P_; ﬂ_ P.I'
(i) = (i) = InEy — InEy, = 2InP 21nP=blnEk-21nP =In=2In-

PI'

= mr:-hn.(;-)2 = 4.—-.-('%')2 = P’ = 2P = 200 - AP = 200 — 100 = 100%

8¢



16.

17.

18.

19.

20.

21.

22

(FIFSC-3s (COVID-19) Sfexdt 7arz 4 x 103kg S&F W36 fHFee BiF W32 10°kg SEF AP0 TIRTEFRBT

wﬁrmﬁﬁmamwwﬁ?mﬂwwﬁaﬁu foreel Beee @71 96/ 80 km f&em) uaR sifexife
TR S A MRLFAF 9 (@09 5a0S 27372 [BUET'20-21]

» 1 2 2 m m 4x103 -
TN Zmpvp = mpva 2 v =2 y2 = v, =y, ’_L = 80 x f =80 x 2 =160 kmh™"
M My 10

4 TGLE e Tt o e onan =1 S 2w 10 fivE Swe e fifoefeT fed 2 o Twel
(T IBOTE @t Zrafea? [KUET'19-20]

{

FATYI: h | ! +Ex =2E; > mg(h—10)=2xmgx10=>h—10=20 ~ h = 30m
10

\

» TELTT 30m THST (AF (Tl TR | (Ans.)
aFL 371 60m Bf 2T WiTe “few 20 uft 75% s I arere oS efowfie 2w T Ty B2

THIYE: mgh' = 0.25 x mgh [S=&f*2 *f&= 25%] - h' = 0.25h = 15m (Ans.) [BUTEX'19-20]
100 m TWS! (AT 5 kg S TESIE SHSFEE BItT 16T AT, 4 sec @ ST o= @ 3o e 7o 217
AAY: IFF (G *& Epgea) = mgH [RUET?10-11)

4 sec *H N O TFATHOL h=H —2gt? =100 —>x 9.8x 42m = 21.6 m i

». 954 fgfoif& = mgh = 5 x 9.8 x 21.6 ] = 1058.4 ] b
». TEA SN & = mg(H—h) = 5% 9.8 x 78.4] = 3841.63 -
2 kg ST Q0 IHE B IF AT U Ut w71 2ol @32 3B 8 sec *7 7 $fiwe fem @5 Frseem
w@’ﬂaaﬁmﬂa 2 sec *3 qFH7 K3 e 3 #ifS & T9? (g = 9.8 ms~2) [RUET’09-10)
FAALIA: T, 8 = =2 = vo = 39.2ms ™ 256, V=vy—gx2=392—(9.8%2)=
ﬁm%‘{{(ﬁ%ﬁﬁ%=mgh=m):gxﬂ= 0 19.6 ms™
; 1
o = mv = 2 x 2 x (39.2)% ~ oMfef&E = - x 2 x 19.62 = 384.16]
= 1536.64 ] (Ans.) - o fE = (0 + 1536.64) — 384.16]
= 1152.48] (Ans.)

4Fb 50g ST 0 10 ms™ ot 950 g ST IS0 () W4T 37 @32 Soe T, Al sifeifea
Afq1e 7 [BUTEX09-10)

TA: A} = ~mv? — 0 = > X 0.05 x 10% = 2.5 ] (Ans.)

60 kg SafA* 2 b 98 fFa wasm &= 30 N <=1 200t e T80 “ifoetie 2=t 10 “ia 97fa ifeeifes fda =,
] e = LS 30 =

AAIYIF: 10s *[4 B0 @Y, v —u+at =u Fot=0+=X10=0.5x 10 = 5ms-? [RUET’07-08]

 10s * 3807 e, Ey = -m 2=§xﬁnx5z=3gx25=75m(m_)

8Y



23. 90 FT Tl TS GI IS IS IO orE =) (I @ TofE e fememdewa?  [KUET 04-05)

TTARI: 4, x $HOR 2 Ep = E¢ TR o
* SOTH Ep = mgx 4% E = .28 (h-x) = me(h-x) ‘ : -
v = u? + 2g(h-) = v2 = 2g(b)) VE % beso
lﬂw’img’{:mg(h“x):‘%x:(h—x)::%;;:h ) J >
S X = -;-h = 60ft (Ans.) N A

24. 300m TF TS 46 77 ASHTER B1teT T3 Fes #1ereT (i 1 sifoeifes fafosifea siedas 22?2 [KUET'04-05)
ANHE: 4491 1<, mﬂﬁﬁlﬁﬂﬁh%ﬁfﬁﬁﬁmmwml X m Sl 2i¥ 97 sfoxife

oo wds 3 |

“ﬂlﬂELEp=2EK=bmg(h—x)=Zx%xmvzzbmg(h—x)=mXng _lh 1:-:
> h=3x.x= g = % =100m .. ¥ = (300 — 100) = 200 m THOI(Ans) I ?

Re=t: e = arfirs o9 e = mex

_ ). _mex 1 _h _
ﬁlﬁ“ﬂ%—mgﬂl x).: mg(h_x)—z,ﬁTx-s.-lﬂOm.

wéfie, $fF CAtF (300 — 100) = 200m T
25. 25 gm (99 @I ©fF 0.5 kms™! @0 @F A o1 @t I THREE SN I S @ 0.4 kms™' @l

(TR A W 775 954 oo facy verre wfefle o «ifs arg 39? [CUET’03-04]
ANEE: m = 0.025kg;u = 0.5 kms™ = 500ms™! ;v = 0.4kms~! = 400ms™1
“W=-"m(u? —v?) = > % 0.025 x {(500)? — (400)?} = 1125] (Ans.)

Question Type-06: F[S-*[& ©22w)

2 Formula & Concept:
I & So{AAwT
AEg = Eg, — Eg, = W W1, 46 387 *Ifexf&a %A = 387 ¢%1 net 3 o1&

%mvz — ; mu? = Net Work Done on the particle.

A6 FT&-*Ife T#1#W7 (Work-Energy Theorem)

L

01. A truck of mass 900 kg moves with a velocity of 60 km per hour. The truck is stopped at a distance of 50
m by applying brake. If the frictional force of the ground is 200 N, then calculate the magnitude of force
due to brake. [TUT?21-22]
(a) 2100 N (b) 2500 N (c) 2300 N (d) 2700 N

2
Solution: (¢); (Fpreak + Fi) d = 2 x 900 x (E) = Fpreax = 2300 N

89



02. The muzzle velocity of a 3.30 g bullet fired from a rifle is 965 ms™1 just as it leaves the 45.0 cm barrel.

03.

01.

02.

03.

04.

Assume that the barrel is frictionless and a constant horizontal acceleration of the bullet in the barrel. What

1s the force exerted by the rifle on the bullet while it is in the barrel? [IUT’19-20]
(a) 3314.5N (b) 3514.50 N (c) 341450 N (d) 3427.50 N

1 1 -3 2
Solution: (¢); Fx = Jmy2 = f = 2000 - 2O O\ _ 54145

100

20000 kg STz @f6 *1ICIw 2feicm et 560H. P. 8 FXwwe! 80%, VGHIF 7 SEF! AT 25ms ! @t
SIS TPTOT T Y FAPITE? [1 H. P = 0.746 kW) [KUET’16-17]
(a) 3.74 sec. (b) 6 sec. (c) 18 sec. (d) 37.4 sec. (e) 374 sec.

MEIRIEE (€); TOIIE = *MfS=ifers =1faeT = > mv?
1
»-mv? = 0.8 x 560 X 746t = % X 20000 X 252 = 0.8 X 560 X 746t = t = 18.7

Question Type-07: =Sl

Formula & Concept:
> RS, N = SET x 100% = £ x 100%

7T T
> WS, 1 = = X 100% = = x 100%
Pﬁw,n=ﬁ$ﬁ% X 100% = =2 x 100%
> Wl P=—=""=F.7 IR, P =" [F = @ 9, v = 759 @]

900 kg GECq G5 fFTF5 350 kg ©F AT 100 sec T fAvea @F 18" GFITA 75 m SwSE AR A

[eTioT TS wel $6? [CKRUET’21-22]
(a) 9.100 kW (b) 7.500 kW (c) 9.187 kW (d) 10.201 kW (e) 9.180 kW

TAYH: (c); P = L 0ER - BONISOOBTE vy _ 9187 5w = 9.1875 kW

100
An 80 W electric fan 1s rotating at 300 rpm. How much torque is being produced by the electric motor of

the fan? Neglect all losses. [IUT’21-22]
(a) 3.55 Nm (b) 2.85 Nm (¢) 2.55 Nm (d) 2.98 Nm
Solution: (c); P = tw = 80 = T X 2" o 1 = ;‘L’f; Nm = 2.55 Nm

In a construction site, a lifting machine on the ground is used to lift bricks to the 8% floor which is 25 m
high. At a time, the machine can lift a 2000 kg load in 1 min. The power supplied to the engine of the lift

is 15 HP. What is the efficiency of the lifting machine? (Use g=981ms ?%and 1 HP = 746 W).

(a) 87% (b) 73% (c) 83% (d) 76% [IUT’21-22]
. _ 2000X9.81x25 ., _ Pout _ 10.96

Solution: (b); Poyt = ——— W =8175W = 1096 HP; n = P~ 15 X 100% = 73.06% =~ 73%

A coal-fired power plant that operates at an efficiency of 38% generates 750 MW of electric power. How

much heat does the plant discharge to the environment in one day (24 h)? [TUT’21-22]

(a) 1.057 x 10** J/day (b) 2.570 x 10'* J/day (c) 1.570 x 104 J/day (d)2.057 x 10 J/day

750%10°

Solution: (a); 0.38 = - = B, = 1973.6842 MW .. Q, = Q, —W= Qq — Q, Xxn=0Q,(1 - n)
=P,.XtX(1—m)=1973.6842 x 10° x 24 % 60 X 60 X (1 — U.BB)j/day = 1.057 x 1{]“]/day

8



0S5.

06.

07.

08.

09.

10.

11.

12.

An engine pumps 1000 kg of water per minute from a well of a depth of 100 m. If the 42% efficiency of
the engine is lost, find the horsepower of the engine. [TUT°21-22]
(a) 37.75 H.P. (b) 47.75 H.P. (c) 33.75 H.P. (d) 43.75 H.P.

10009 Bx100

Solution: (a); P, = fﬂ?‘i = ——S— W = 2.81609 X 10*W = 37.75 HP

a0 IR 20 fRBR By W e (e e @R e AREEE ©F 3 kg 932 A0 2fS Gtars
210 3 AR e | wfretem e e R “Rere weiefio 2@ Be Ry e =R 16 50
S 97 (Ipfes F1fS sgfe a1 a@? [CKRUET’20-21)
(a) 20 (b) 24 (c) 13 (d) 1176 (e) 25

TN (b): 311 ffeifE Ry =fes weirafirs et fiye Semm wwer, p = ¥ = 280 = Z300F 1500w

S0W 93 1S FAA! TR = 22 = 24 B

50

100 m TS9N (AT G A THW 7000 kg =i ST F0 M= | Ar=i5a Fe! FH67 791 (7871 e,

AT FTFo! = 72%, g = 9.8 ms™2 [CKRUET’20-21]
() 2646.6 W (b) 1372 W (c) 82320 W (d) 1905.6 W (e) None of them
AR (a); FTESR TS, By = L0 = 2 = 1905.56W

=Tl P, 204, F;.t = 72% = By, = 22 = 12556 _ 9646 6

CFTCAT T CICF 30 m T A (oI & 5 kW @9 GFf6 #7 5929 F41 0| AT F5ms! 90% 20 &ifs
fATe ¥ fe61= =1 coret AR? [g = 9.8 ms—2 [CKRUET?20-21]
(a) 1000 liters (b) 815 liters (c) 1200 liters (d) 918 liters (e) 1918 liters

FAMYI: (d); FEFA Tl Py = Py X1 =5 X 103 X 90% = 4500W
__ mgh

mgh _ M __ 4500x%60 _ . .
Pour = == = m = 2 = Z2=s = 918.37kg - V = 918.37L

A marathon runner with mass 60.0 kg runs up the stairs to the tallest building of the world Burj Khalifa of

height 828 m in 30.0 minutes. What is his average power output in horsepower? [1TUT?19-20]
(2) 0.423 hp (b) 0.363 hp (c) 0.462 hp (d) 0.333 hp

z h L 9.8
Solution: (b); P = == + 746 (in hp) = "= + 746 hp = 0.363 hp
a6 2fem 5 TG 7 2t 10,000 FHR A 10m 1% Swom wore #i1F A FTer 70% Feq 2@
GF Y FAG (FH67? [KUET'18-19]
(a) 3.35hp (b) 3.07hp (c) 3.65hp (d) 4.38hp (e) 6.25hp

{ey. p . 100 10,000x9.8Xx10 ,

FATHE: (e); B = 70 X “sxeoxzae NP = 6.25hp

Along a straight horizontal road, a truck of mass 1800 kg travels. The truck's engine is working at a constant
rate of 30 KW. When the truck's speed is 20 ms™, its acceleration is 0.4 ms~2. The magnitude of the resistance
to the motion of the truck is R newtons. Find the value of R. [TUT'18-19]
(a) 640 (b) 820 (c) 780 (d) 960

Solution: (c); We know, P = Fv = P = (R + ma)v

= 30 x 10° = (R + 1800 x 0.4) x 20 = R = 780N

a6 FA (AT fGrE AR 2fS T 25 x 106Kkg A S0m TR STAT =1 70% ! wY T

eree! e [KUET'17-18]
(a) 4.8 X 106 H.P.  (b) 6516 H.P, (c) 5.7 X 10° H.P. (d) 3649 H.P. (e) 6251 H.P

p 25%x105%9,0x50 o
TAL: (T TG CR); Ry, = -4 = —0brue_ » 15704 551p

8%



12.

14.

15.

16.

17.

18.

19.

20.

21,

22,

Al EIECIC Imotor develops 65kW of power as it lifts a loaded elevator to 17.5 m in 35 s. How much force does
the motor exert? (IUT'16-17]

(2) 1.75 x 10°N (b) 1.30 x 105N (c) 1.45 x 105N (d) 1.95 x 10°N
Solution: (b); P= E}J-(. SF=13x 1USN
43 A F FAR WG 5m, #%3m e STl 10m 1 80% Fwwe R[fE @I i 20 FRE Tl

AT TS A1 | ~irifb7 st 3572 [CUET’15-16]
(a) None of them  (b) 6.6HP (c) 8.21HP (d) 10.26 HP

AAY: (d); =1 Toite ey wwet = et = “h“tpgf = 6125 W

t
_ 6125
s HITE FT9! = - X 100 = 7.656 x 10°W = 10.26HP

(LA AR 200 kg Sta9 96 @M 0.1 ms™! @5 TIHAT A @A FHS] 7 [BUTEX’15-16]
(a) 196 W (b) 98 W (c) 196 W (d) 200 W

FAHE: (¢); P = Fv = mg x v = (200 % 9.8 X 0.1)W = 196W

(I IFI T2 F I 20A T 970 10 V @oot 1foie <1 oreee Faer- [BUTEX’15-16]
(a) Fv (b) F/v (c) Fv/2 (d) v/F

Wﬁ:(a);P:—?:if:Fv

30 A T1F 25 x 108kg AT 50m TOIF T RF QACS A | AT TS 70% I LA &F© FHo!
F97? [KUET’14-15]
(a) 4.06MW (b) 4.86MW (c) 2.38MW (d) 420MW (e) 238MW

A (b); P X - = TR = ZSAOXOSXS0 _, p 4 BEMW

60kg ST 9FeH @S &fSf’ 15 cm T 50 © [Ff% 20 s @ Tore «ita | @=iod sgFTe! $6? [RUET’14-15)
(a) 0.396 HP (b) 0.496 HP (c) 0.596 HP (d) 0.296 PH (e) None

STAR: (d); W = 28 = SO0 = 220.5W = 0.296 HP

50kg SEE GF & Ssec G (17 FifS @0 20 419 Toita Boe1 1 &S 4o THS! 10cm | TS F© Foe! 929
Fq? [CUET’14-15]
(a) 1.9 x 10*watt  (b) 490 watt (c) 196 watt (d) None of them

20%X10

mgh S0X9.8X

A (¢); p = — 3 120 W = 196watt

qFf5 #ffif Frorm TSRSl '8 I INFT 10m 8 4m | 96 A=} 20 AT F#ABTE “A1fF =7 FawS 2171 4
a9 S Fae! [T 41 [CUET’14-15, BUET’09-10]
(a) 5.1 HP (b) 51.28 HP (c) 6.87 HP (d) None of them

STAIA: (c); m = >md?1 X p;  t = 20min = (20 X 60)s

e 2;_1 _ 1_;. T E'EE _ -}:-13.1415:::;::41:3319.%5 HP = 6.87 HP

It is required to install an electric pump to lift water from an underground tank to a 1000-liter overhead reservoir
which has 25 m height. What must be the power of the electric motor to fill the tank in 10 mins? [IUT'14-15]
(a) 0.45 hp (b) 0.55 hp () 0.50 hp (d) 0.65 hp

, W _ mgh _ 1000x9.8X25
Solution: (b); P = S ARt 0.547 hp

G&f uiee @26 120 m 1S F71 S 5 G @ 400kg =11 Sram™ $40s 37| ciaite srrFTe! T2
(a) 3.0 hp (b) 2.8 hp (c) 2.5 hp (d)2.1 hp [BUTEX’13-14, BUET’07-08]

? mgh _ 400x9.8x120

F i —_— — —==
FALI: (d); 746 746 746Xt 746 X5%60 2.1hp

¢o



23,

24,

25.

26.

27.

28.

29.

G0 T AR (FCTd LE TSl 20m | S FILHtT T (FfE #lf SR DIREARA @Ued T2 71t qib

0.5MW favie Bo| F903? [g = 10ms 2] [BUTEX’13-14, KUET’08-09
(a) 25 x 10%kg (b) 25 x 10kg (c) 25 x 103kg (d) 25 x 10*kg

SAYF: (a); mgh = Pt; m = g = 2500kg

OF G PO [FCANSTG THE T2 [BUET’12-13]
(a) 8.78 x 10~7kWh (b) 0.78 x 10~7kWh (c) 1.78 x 107"kWh
(d) 2.78 x 10~ 7kWh (e) 7.28 x 10~’kWh

FAYR: (d); 1) = ——k] = ——kW.s = muu;mu kWh = 2.78 X 10~7kWh

3 “§T57 20m 5 I CiBa “ATTia ARRT 2 BT B 2 a7 oifs G 600 kg =N fsfe =1 77
IS IR TR @3 Sms ™ Z, (6 ATFE Fol F97 [KUET’12-13]
(a) 1.96 kW (b) 2 kW (c) 2.085 kW (d) 125 kW (e) 2.085W

FANYH: (c); m = 600kg; h=20ml;v=5ms™"; g =9.8 ms~2: t = 60 sec

mgh +=mv? 5unx9.ﬂx2ﬂ+-:-x 600x(5)%

QYA P = ti = = = 2085W = 2.085 kW

e @RI & HITo! TS S ~iife weg sifeas a4 3 sifexife amim 3f[1]

A marathon runner of mass 70 kg runs up the stairs to the top of the Sears tower that is 443 m high in 15

minutes. What is the average power output of the runner in horse power (hp)? [IUT'11-12]
(a) 0.453 hp (b) 1.5 hp (c) 0.50 hp (d) 0.7 hp
mgh 70x9.8x443

Solution: (a); P = (in hp) = e 0.453 hp

tx746

CISEa Wl 80%, Wbl G0 (FCE BE AR @ AT TFO[ 50%, T @IBIET el 4.73KW 28 T,
@S 746 N SGET TEE T 6 @0 Tota TITS ARR? [BUTEX21-22]
FIYI: (IIBCEa 99!, P = 4.73kW = 4730W €32 o134 T4l F3el, P, = 0.8 X 4730W = 3784W

T TFOl= 50%, (@FE STEHN TSl P, = 0.5 P, = 0.5 X 3784 W = 1892 W

Q<TC, F=746 N SI531 &I, P, = Fv = v, = =2 = —= = 2.536 ms ™

q3f5 *ife “[Fmm FSwer 10 fiBE, @ 10 o™ 9 &8 5 o 30 WG Fabee A 7 F9re F°
SEFTS 21 92 400 2047? [g = 980cms™?] IKUET'19-20]
TAIY: 2AFES “Aifg Swes, V= (10 x 5 % 10) = 500m’

[T SATES oSl h = 2 = 5m « P = TE2 = FER - ZOWEROE — 18245 HP (Ans.)

G5 W QA L AP Sm- 73 GF0 N2 SIeEd Jitd 30° (@19 0 9z | 60 kg SrFd 4T GG
25 kg STEF SEZ 10 sec @ BITW SIE ©IF STl (73 F4 | [RUET"19-20]

h ; h=5sin30°=2.5m

. IR SrFe], p = TER < EOZPIBEI yp _ g 279 Hp

@3



30.

31

32.

33.

34,

35.

36.

37.

CFICAT FAN CTF 30 m BT A1 (o= T 5 kW a9 938 #i= 5929 T4 1 2NTo[ FH7Fe! 90% 3=

&ife T +© Fom i com ae? [g = 9.8 ms™?] [BUET'18-19]
AAHF: P =5 x 103 x 0.9 = 4500 W,h = 30m,t = 1min = 60s

t =gy WS 918.367 kg * py, =i 1—L— ~V=918.367 L (Ans.)
AT 1800 kg ©F I TF G5 Frws 2 ms ™! AN Sotwa e Btz | Sifew farra [Farae 44 It T
4000N, foTFG 3 Ty s74fery 0 HP 2 3w ames 2a [RUET'18-19]

JANIN: F = 4000N; W = (1800 x 9.8)N - T =F+ W = 21640N

“ P =TV = (21640 x 2) Watt = 43280 Watt = 2“HP; P = 58.016 HP (Ans.)

AT TR ANGAR BT (oA Ao T T | B3 T “i1f BEd TSt 50m | WSl 50% 477 IMW
T ST & &ifS Crate 542 g o[ifzs #ifam g fdy =31 [RUET'18-19]

FAY: 50% X mgh = Pt=>%xm><9.8x5[}= 10°x 1 = m = 4081.633 kg (Ans.)
A FA A TR MR =i ARG 1000kg AR 10m 7w THOH S =W T 2RABT TS 40%

2 T O 9T SEe! 6y 9| [BUTEX'18-19]
ITAR: 7 T AT, Py = 0 = — 020 = 1633.33W

oA%G TS, P, = PTM' =P = {if_i:] = 2722.22W = 3.65 HP (Ans.)

1 1o e afSfe 50 kg e 12 B Brarsa s swiers 160 m By 9= AR S90= 207 S90S 1 min
10 sec Y (T | @FA0F FIo! SPifEre @@ F41 [BUET'17-18]
YA =1 i, Fe, P = Fv

@M, F = Nmg = 12 X 50 x 9.8 N = 5880N N =12

y=35-160m _16 4 m = 50 kg

t~ 70s 7

= 9.8 ms™2
Hoar, g P = Fv = 5880 x = W =
7 s=160m
13440

= 13440 W = —— HP = 18.02 HP t=(1x60+10)s = 70s
a0 i e Wﬁﬁ%lﬁmamwﬁm%ﬂwwﬂ%ﬁmﬁmmmw%ﬂa
IO (@& 2 2T 2? [RUET'17-18, BUET'10-11]
ANYF: SMW =5 X 10°W, h = 15m, t = 1s99q, Pt = .o

LCl mgh = m h - oaxis — 3401 % 10%kg (Ans.)

QT 2 200 m TS T AF 2fS AT 500 ke i1 Bratew w7 AW 20% FASE o167 20 wr2E e

oIS TS FS? [BUET’12-13]
mgh (500x9.8x200) 1

P meh _ =meh 1
T Poue = Pin X11= 57 = Bn X015 B = =5 x 0= === 5 W = 2041667 W

1200 kg ST @Ffb MG 2T T 134.05 H.P & FH7%1 90%. MEMBre feamgt coicer 30 ms
TS [AST FS FAW APA? (1 H. P.= 0.746 kW)

ST 2fl€ !, P = 134.05 X 746 X 90%W = 90001.17

~1 @
[BUET’10-11]

oot tmy? = Pt ol
oIl = Foare: omv? =Pt=t= ?_Fmvz = 1=5.999922001 sec = t = § sec (Ans.)
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43.

A A=} TAF T 3m, 217 2m 8 STETST 20 m | 70% FHTTS! RfFE @F B oAt 20 ffA T =ty

FACS AN | AT Srpwse! [Fefm Fa2 [CUET’09-10, 04-05)
TN v = 3x2x20 =120 m% Py = By X == = 0.7pyy reb - - - -
h . _
Poue = _\T-r____mf =pvtgh;p=%___}m=pv gl lh-znm
- 07 1000X120x9. Bxﬂ
TP = —— Pin = 14000 W .. P, = 18.767 H.P (Ans.)
(F) FTOF @Al FI?
() 930 77 Ifox(& @ SaEw7 7 57 [BUTEX’09-10)

() 10kW *If& 7ixy gb 2f&Ta 200 kg O WD IFCE 40m THOR ToLS T F #IE (g = 10ms™2)?
W: (E)W Tl [M LZT—B] (b) Ek — %mvz = m2v2 = (mv)? = p?

2m Zm 2Zm

__ mgh _ mgh _ 200x10x40 _
(©)P= SR = gy O
G TN (ATF 20m T Al (ST T 6kW TSR G AT I a1 TR AT WHe! 82.2% (A
&ifs [f=ee o< femm “ifv com T ? [RUET’08-09]
AAHE: Pnpye = 6kW = 6000 W; Poyepye = E X 6000 = 4932 w
v __ mx9, szn
P=-;4932 = = = 1509.796 kg (Ans.)
nﬂﬁfﬁ“mﬁmmwaﬁmmw 96 T Spfred e 30° (@it I W21 60 kg SR 9F IS
20 kg SAE @RI T 10 sec @ BT ST | ©F STIS! (33 94| [CUET’08-09, BUTEX’04-05]
AT W = = . in30°] =
T Y= mgh = 80 x 9.8 X 5sin30°] = 1960 | %} —55in30°
]J=T=T=196W —5;..;_

qifEa o e = ﬂ HP = 0.2627 HP (Ans.)

4Ffo ==t TG 1200 gallon *ifemnet #11f 6 ft TRre 32 fts~* (9.8 ms!) sifSTaTst FTF F9TS A1 1 gallon
*fffer ©9 10 b 2= 2féea sprwst [T o) [RUET’06-07, 05-06]
STAIH: m = 1200 X 10 x 0.4536 = 5443.2 kg; 6ft = 6 x 0.3048 = 1.83 [1lb = .4536 kg]

:»w = mgh +>mv? = 5443.2 x 9.8 x 1.84 +-x 5443.2 x (9.8)% = 359000.813 ] [1 ft. = 0.3048 m]

»P =% =222 = 5992W = 22 HP = 8 HP (Ans.)
a5 =Af 4 g FSIer 7.2 it ¢ T 4 @1 31.4 G Tl =1 477 2o Am aw @3
Afes =g Fref 97 $91 [BUTEX’03-04]
TAAYI: FHE AT = %“f‘ =Z=36m g:u:r2
TR WFSA= ir?h = n(2)?x7.2 = 90.47x10 Litre -
A
h
-, AR 177 ©7= 90.47x10% kg [*1 litre */if7a S = 1 kg] —
d 4
. p_ W _ mgh_ 9047x103x9.8x3.6 _ A=2nth, r=-==-=2m
S P= Yt i = 1.69 kW (Ans.) 2 2
v =mnr’h

@9



