Question Type-01: [HO6Ed J@

® Formula & Concept:

01.

03.

05.

06.

»qE, F=ma

> (S39@°, F = ma -~ m = [FYRATS $IF)
ﬁ'@ﬂﬁmﬂﬁ?ﬁ%iﬂm.ﬂ=%=%(mﬁ)—mﬁ+”i—?

10 N @3 90 39 2 kg SEF 930 7 787 T9F 4 sec fF 901 ©Ro@ 907 f&Fq1 T6 A9 299! 10 sec @
Q@7 =7 T IO (6 IS GG WSy Ia? [CKRUET 21-22]
(a) 240 m (b) 140 m (c) 100 m (d) 150 m () 200 m

F 10 <
AAYA: (b); 3y = —=—ms 2 =5ms™?

& Sy =u1t1+-;;alt$'—U+1x5x41=(8x5)m=40mtﬂﬂwl =u;+a;t; =(5x4)ms™ =20ms™!
WM, s, = (C22) 1y = (B2) X 10m = 100 m = Spee =5, +5, = (40 +100) m = 140 m

2

A force F = (407 + 30j) N is acting on an object of mass 10 kg. What is the magnitude of the acceleration
of the object? Assume other forces arc involved. (TUT’21-22]
(a) 6 ms™? (b) 5 ms™? (c) 7 ms™? (d) 4 ms™?

Solution: (b); F = (407 + SUf)N and m = 10kg

—

v a = % =(4i+3))ms™ 2~ |a| =V16+9ms™? = 5ms™?
When 7500 kg diesel engine pulls a 25000 kg train along straight and level rails, it produces an
acceleration of 2.5 ms™%. What will be the acceleration of the engine when the load of the train becomes

45000 kg? (Neglect the friction). [IUT21-22]
(a) 1.55 ms™2 (b) 2.30 ms 2 (c) 1.85 ms™2 (d) 2.15 ms™2
Solution: (a); F = (m + M)a; .........(1) and F = (m 4+ M")a, ... ......(ii)

£y s i a;(m+M) __a;x(m+M) _ (25000+7500) s—2 = - -2
(i) = (ii) = m =l1=2a,==——07—=25X (45000+7500) 5 1.547619 ms™“ = 1.55 ms
At time t = 0 s a particle starts moving along the x axis. If the kinetic energy increases uniformly with
time ‘t’, the net force acting on it must be proportional to [TUT’19-20]
(a) v—l,f (b) Vt (c) constant (d)t
Solution: (a); Here,vZ = kt = v =kt - %vaz) k== m X 2V X ? k

dv o =k = K 1

=mExv=k=maxv—k=F_v=&F—kﬁ "Fmﬁ
Equal forces F act on isolated bodies P and Q. The mass of Q is three times that of P. The magnitude of
acceleration of P is: [IUT'17-18|
(a) Three times that of Q (b) % that of Q (c) The same as Q (d) i;— that of Q

Solution: (a) ;F=ma =~ m nc%

A 25N check please is held at rest on a frictionless incline by a force that is parallel to the incline. If the incline

is 25° above the horizontal the magnitude of the applied force is: [IUT'17-18]
(a) 4.IN (b) 4.6N (c) 8.9N (d) 1IN
F
Solution: (d) ; WsinB = F = I = 25sin25° = 1056 = 11 N
257
25
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08.

10.

11.

12.

13.

14,

5.

Y S IR AAREIARA T I6N Q9 Q0 I G99 TR 5 CIIPC 4R G FLF G2 O T N @ 316 39 [
T8 97 R 6 G 52 R 77 ot | 787 o7 797 [KUET'16-17)
(a) 3.0769kg (b) 9.023kg (c) 9.23kg (d) 10kg (e) 11.076kg

3 ey = v-u —=0 52
T (e)s v = Z s~ 2 E 2030 = 9.23kg

ra=_"='§_=_m_ A — =
S 30 - al 52

t
R X 30° G WS @3 W7l 1 AB 97 N R A (R @B T8 TSI G 10 sec A B
s w1 Bfft zre A w7 Twet w2

ke [CUET’14-15]
(a) 212.25m (b) 122.5m (c) 368.48m (d) None of them
TR (b): oS
b =1 i a2 1 : %r}ﬁ
X = Zgsinft* = > X 9.8 X5in30° x 10°m = 245m

h 1

e ) 1 h
“>=sin30°=2.h= (245 x 5) m = 122.5m

A TS5 kg Pny and a 60 kg girl use an elastic rope while engaged in a tug of war on a frictionless surface. If the
acceleration of the girl toward the boy is 3.0ms~2, what is the magnitude of acceleration of the boy toward the

girl ? (TUT'14-15]
(a) 2.75ms 2 (b) 5.6ms™?

(c) 3.25ms™? (d) 2.40ms~?
Solution: (d); mya, = mya; = 60x3 =75a, = a, = 2.4ms™2

A race car has a mass of 710 kg. It starts from rest and travels 40.0m in 3.0 s. The car is uniformly accelerated
during the entire time. What net force is exerted on it? (1UT'14-15]

(a) 6.3 x 10°N (b) 8.3 x 103N (c) 7.3 x 103N (d) 3.3 x 103N

Solution: (il).'..*;:%.at2 = 40 =%:§1:~<3’!z =:a=? F=ma=710x%'-=6.3x103ﬂ

7 kg S (11 I T && QIO @ F = 21— 3] + 6k N, =1, @AM ,] w3t k u3s o83, 980 7° Gl
A% FI?

(a) 1.4 ms™? (b) 1.57 ms™* (c) 1.0 ms™*? (d) 7.0 ms™—?
TAMIR: (c) ; 2 = | = 25 = 1ms™?

[BUET’13-14]

22 ms™! @ WIS 0.25 kg ©EFF I [FE0 I0F QToW QITAAG 477 0.12 s TN W4T i oo

CRTATATS F9F Y& 90 e 7 IKUET’13-14]

(a) 45.83N (b) 46N (c) 45.6ergs (d) 46.1) (e) 55 kgms™1
TAHH: (a); = =—— = 18333ms™? = F = mf = 45.83N

Mea a3 Mo e AT IrA Wadet Tars 1 <fRA AToES F 00 Sl w90 | Toan- [RUET’13-14)
(a) F>>f (b)F>1 (o)F=f (d)F<f (e) None

TAYA: (c) ; F = = ;M = RIAT S ;. m = Seorem 59

16 ke Sr7@ =6 77 387 T+ 45 T 8 N 391 o9& 211 B& 1807 @UR ~fieé - [BUET”12-13]

(a) 0.5 ms™? (b) 2.0 ms™! (c) 4.0 ms™? (d) 8.0 ms~1
STAMI: (b) ; F=ma = F=m73 = AV =""= AV = 24 = yg-1

1.5 kg SR b TG CFFDI W7 701 5] ms ™. 2 sec TG 5T 1 S/ 1Rec251 21 (61 + 12]) ms—! @2
T 2R I T A )
MY F=ma=1.5X3;U0=5ms™ 1t =2s;V = (61 + 12))ms~1;3 =7

R 5| el+7 = :
_._ﬂ=¥=ﬁ‘+l:l 5‘:*';‘=3I+§i.-.a'ﬁavr,l:=ma=1.5(3i+

[BUET'20-21]

M|~

) = 4.51 + 5.25] (Ans.)

b



16.

17.

I8.

L5

20.

21.

22,

4000kg STAF I TET%G 240kg ST GFI6 1 27 PAR | I [FIHLA O (Supporting cable) Tofg T

B 48000N T O T g F97? [0 &7 SgM (AT 3s A F© THe Tota?  [BUTEX'19-20)
FAIYE: T — mg = ma = 48000 — (4000 + 240) x 9.8 = (4000 + 240) x a

T
»a= 152075 ms~? (Ans.)

: [T>mg]
h =-at?[u=0ms™']
= 2 x (1.52075) x 3? = 6.843375m (Ans.) mg
930 77 fFag fem 15N 38 U3 o[ 4 5 413 318 I 932 SEE QA (@ F1& F94 71| TG0 9F°[ 9sec @
S4m ¥ O | IWHI ST @] [RUET"12-13]
LEILICH mmmw%}:an 54 =9y ~v=6ms"!]
UdME,. v=v,+at=6=04+ax4 .'..;|=%ms‘z =§=-1;=10kg

4

ST (R 2.0 kg STIF W It et fFAesa e orerz | FiEf s s »rera w3 3 5.5 ms 2 gad &,
BIEA IS0 Y T f[Heoq? (g = 9.8 ms™?) [BUTEX’11-12]

AAYH: G = HSFES G-I IYE(TS IW+ =~ 5.5 = 9.8 — IO 4E[TS 9+
- AMSE YEFS T/ = 4.3ms™2 .. IOIE I141= (4.3 X 2)N = 8.6N
O 40 T2A @0 5N IO NS 5T 59 16 iF GF0 (®6 RIEACE (TATS (97 | H0X 7K GT &L 517

frer 1 ceraa 1 36 STt @ el it coter ) S1ifefd e 7 A8 @TeitE W32 &Y I TH FS? R
AT ifeq e&H | B [RUET’09-10]

TAYA: QAT v, = == = fts™h s = (59 X 3) — 1 = 176ft: T @1, v = Oms ™!

TR [ &0, v2 = v, 2 — 2fs 41, (T) =2xfx176 T, f= " fis2
176

TEE,v=v, —ft q, v, = L4, Et ~t==6sec (Ans.)

Vg
WA, 1 04 = 2240 8T .. 47& 96 = mf—2240:~: = oT87eTe = 21902.22 G761 (Ans. )

8 (&% o=w 90 IF 10 ﬁm@ﬂammzﬁwsomﬁ.wwmm|wﬁawmﬁﬁ%wﬁﬁuw|
AATY: TS G TS @, v=vV2x 9.8 X 10 = 14 ms™! [BUET’05-06]

154 (5%a T+ f 2=, 0 = v? —-(21’:»-r:(}5)=:-+f—21;5“1'53‘15rr15'z

TCIAHRTA, R—mg=mf ~ R=m(g+f) =8(9.8+ 196) = 1646.4N (Ans.)

W=, AR TG 4T, F = "‘E‘“““” “““"u‘;‘”“ 3N = 1646.4N (Ans.)

a6 10N 99 2kg &2 faf*2 wﬁﬁamﬁwmmu W 5 CTES *19 It FoFan 3% 203 A7 O 49 o

12 mmwmmwv [KUET’04-05)
AATYTH: F = ma =:a=;=?=5ms S = vt =25(12-5)=175m
=5, + 5
_—_l 2 _—__x % 2 =E S S] 2
nSW =3 BIRED z ™ =625 + 175
VSR E=2Eme =2375m  (Ans.)

200 ms™! (AT WIS 0.2 kg S [P0 TF GFT LTS F6 403 0.1 GTF~6 Fueya ey Ay e
CITATITG FET UG G T8 67 [RUET'04-05]
HAG: F = ma = oo 22XE00-0) _ 400N. (Ans.) m=0.2kg, vo=200ms™';v=0ms"
t 0.1
t=0.] sec, F=7

A}
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Question Type-02: 9079 9[© 8 Y@ ¢

Formula & Concept:
» R 9T, | = Ft

» I0EE 4% qF 0 (S39 A 711 s Traeas a9 ©rs |
> ~fffETA I o, [ = [Fdt = [mTdt=aF -]=aP=F,-F,

[Note: (TZY SAATR *f4%a (o33 Af¥l, Mmifes 9o qrer e fdtg v =51 s FaeE aee
714 Ta0s 24 1]

A 0.25 kg ball hits a brick wall with a velocity of 30 ms ™ and bounces back at the same speed. If the ball 1s In

contact with the wall for 0.1 s, what is the value of the force exerted by the wall on the ball? (1UT’20-21]
{a) 100 N (b) =150 N (¢) =300 N (d)ON
Solution: (b); Ft = mAv = F = — DABXNTRY): o P =150N

0.1
As a baseball is being caught, its speed goes from 30.0 ms™ to 0.0 in about 0.0050 s. The mass of the bascball
is 0.145 kg. What is the magnitude of the force acting on the player who caught it?

(IUT'16-17]
(a) 890N (b) 870N (c) 780N (d) 980N
Solution: (b); F = ? = 225 = 870N (Ans.)

150 ¢ STAR @5 fEFTH0 971 12 ms™* st AfeRre T a0 715 B3 SWETS T4 T 9690 20 ms ™ @8l T
| AFBE T s area WNIeE FAEE 0.01 s, 4aia BoF Aed e 79 6 79

_ m{v=u) _ 0.15x(12+20) _
g m(v—u) =Fl=>F=—7= e N=480N

[BUET'19-20]

Question Type-03: ST FHALTF 3

Formula & Concept:
gz wowds 1f S WA RS QBT FREATALN AW AT, FIUHE WA QT GFANAT FLTE 307 1 |
QT SATATH A NGRS, myuy + MpUy = Myvy + myV;

[Note: AFNIAS FLACE QMF (SFA WFICHA (V) ST FN T AR | IAL QU 7 FRATS ST +/— JIQE 94|
T I QTS g 4 e« el e 7w e i)

Rt Fewds 4o IHF FLECEI SO M °TF 39 OFE @Y AwET 7 drarE i et 71 famifas sged
LT Lﬂmwmmm* m,; + myl; = myVy + myV,
ane:wﬂﬁﬁmmﬂﬁmwmiw. X 8 y S WAWTSIE Sacaced Aawaaies!
ST S WA ]
TG, x-S0 MyUqy + Malzy = MyVix + M3V,

Y-S MUy + Mplzy = MyVyy + myVay
eTe Al 72 S i FA0S M- (i) FEfogrern newd e (i) wEfogrem e

(yfogior FeqTda CF@ a1 I, S myuf +Jmpui = Jmyvi + S mavi

<0



¢ IWifas BEgeE s

QIS BOF*F AWTE w7, Uy — Uy =V — v,
ST AR W7 @ #I0A 7 7foa S QU ee wifae =0 1, sy e 80 )

¢ I HSET e orwasis

0l.

02.

03.

05.

06.

_ Mmy—m,; 2m;, Zm, my;=m
Vo= - — _
1 m1+m1 ul + m«] 'l'm! uz an\ vz m1+mz ul m1+m; ~
[Fredet: Ffowe ¢ SHfSgie@ Ton vama Jurda oF@3 SAEUR e 2T

500 kg ST FFSITI SHIH 36 (TR FR2ME G2EA Aol IS WG ST | SR S I 50 kg
Q3L 75 kg | ORI ATSNF GFAMY A4S FTE 10 ms ™! QU i Sitd @9l e a1 Fa Eell 3
QU sifeRE z=? [CKRUET’21-22]
(a) 0.5 ms™! (b) 2 ms™! ()25 ms! (d) 0 ms™? (e) 1.5 ms™!

FAY: (a); 0= 50X 10— 75X 10+ 500v =" =v=v=05ms?

4 kg S(FF Q30 A ST 07 W= 20 gm SwFd 936 ofF 200 ms—! @1 1R omwre == ke
gl (@5 e 33 oW &fF0 Afie << cire Iw? [CKRUET’20-21]

(a) 2ms™?! (b) 1 ms™? (c) 10 cms™! (d) 9.95 ms™! (e) 0.995 ms™!
FAAEH: (e)s MX 0+ mXxXv, =(M+m)V

=0+20x107*%x200=(4+20x1073) xv=v=0.995ms™!
The recoil velocity of a gun of mass of 8 kg is 10 ms~" when a bullet of mass of 10 g leaves from the gun. After

penetrating 0.3 m inside the target the bullet stops. Calculate the applied resistance of the bullet? [TUT*20-21]
(a) 1.067 X 10°N (b) 1.067 x 10®N (c) 1.067 x 107N (d) 1.067 x 108N
Solution:(b); MV + MV, = 0=V, = mﬂ::ﬂu_: ms~' =8x10°ms™?

1 2
Emhvh

. Fy =2——=1.0667 x 10° N

Cart 1 (2 kg) and Cart 2 (2.5 kg) run along a frictionless, level, one-dimensional track. Cart 2 is initially at
rest, and Cart 1 is traveling 0.6 ms™' toward the right when it encounters cart 2. What is the efficiency of
the collision with respect to kinetic energy? [TUT’20-21]
(2) 16 % (b) 65 % (c) 80 % (d) 25 %

Solution: (Blank); Here, this is inelastic collision, myu, + myu, = v(m, +m,) =2 v = z:t;.a = 0.267 ms™!

b 2
 Efficiency of kinctic Energy, Lot 2Y _ $5X02672 1 0005 = 44.44%

Emlvz 2““6:

An armature shooter holds a 4.50 kg rifle loosely, allowing it to recoil freely when fired, and fires a bullet
of mass 4.20 g horizontally with a speed of 900 ms™! . What is the recoil speed of the rifle? [IUT’19-20]

(a) 0.84 ms™! (b) 0.86 ms™? (c) 0.89 ms™? (d) 0.82 ms™!

Solution: (a); V = _:’f = _(E”T:ﬂuu) ms™!=—=084ms~!

45 kg 932 65 kg S 90 I8 YT 12 ms™! QIR 2.5 ms™! @ R R e s Wy OE
RS Y e | 4T o I8 9T TF (AF TS @05 5H? IKUET'18-19, 11-12, SUST'16-17]
(a) 3.43 ms™!? (b) 2.82ms™1 (c) 6.39 ms™?! (d) 4 cms™! (e) 6.07 ms™!

FAATH: (2); 45 X 12 - 65X 25=(45+65)Xv=v=343ms™!

WD



Object 1 moves toward object 2, whose mass is twice that of object 1 and which is initially at rest. Afier their
impact, the objects lock together and move with what fraction of object 1's initial kinetic energy? [IUT'18-19]

08.

09.

10.

11,

12,

13,

14,

i 1 1 1
(a) 18 (b) 9 () : (d) 3
Solution: (d); myu; + myu; = (my +my)v = myu; +0 = (my +2m)v = v ==

FT
1 1 2
. . r SR u 1 1 1
"Ek1_2(m1+m2)v "E(ml +2m1)(§') =Em1ufxE=Eklx;

Two objects, mass of one object is 3 kg which is moving with a speed of 2ms~* and the mass of other is 5 kg

and speed is 2ms™", move toward each other and collide head-on. If the collision is perfectly inclastic, find the
specd of the objects after the collision.

[(IUT'18-19]
() 0.25 ms™! (b) 0.5 ms™? (c) 0.75 ms™! (d) 1 ms™?
Solution: (b); Since the collision is perfectly inelastic, the objects will move stitching together.

m1u1+m1u2=m1v1+mzvz=ﬁ3)<2-5)<2=(m1+m1)v
3X2-5x2
= |v| = |—

S
ms 1=Ems ! =05ms™!

A proton collides with a neutron (mass almost identical to the proton) to form a deuteron. What will be the

velocity of the deuteron if it is formed from a proton moving with velocity 7.0 X 10° m/s to the left and a

neutron moving with velocity 4.0 X 10 ms™! to the right? (Proton mass = 1,67 X 10™27 kg).
(a) 1.5 X 10° ms™! towards lefl

(c) 15 X 10°ms~1 downward

[TUT'17-18]
(b) 15 x 10°ms™~! upward

(d) —1.5 x 10°ms~? towards left

Solution: (a) ; myv; —myvy, = (M +my)v=>v=15x10°ms~? to left

A 5.00 g bullet is fired with a velocity of 100.0 ms™" toward a 10.00 kg stationary solid block resting on a
frictionless surface. What is the change in momentum of the bullet if it is embedded in the block? [IUT'16-17]

(a) —0.45 kg ms™* (b) —0.55kg ms™* (c) —0.50 kg ms™? (d) —0.65 kg ms ™!
Solution: (¢); mu+ M X 0 = (m+ M)v

velocity =0
_ mu__ 5x107%x100 _ 1 04097 mo-1 u=100 ms’ e
Sibie m+M  5x10-3+410 :[:> lﬂl-c-
change in momentum of the bullet, m=50x10"kg —] 4
AP = m(V —u) = 5% 1073(0.04997 — 100) = —0.49975 ~ —0.5ms™*

A 1325kg car moving north at 27.0ms~ ! collides with a 2165kg car moving east at 17.0ms™ 1. They stick
together. With what speed do they move after collision? [TUT'14-15]
(a) 12.7ms™! (b) 13.7ms™! (c) 10.2ms™! (d) 14,7ms ™}

Solution: (d); Here, U, = 27i,U; = 17),m; = 1325kg, m, = 2165 kg

m, ¥, + msl, = (M + my)Vv

—

o= Mbitmalz _ 109604 10,546] -~ |V] = 14.7ms™!

my+my

A 35.0g bullet strikes a 5.0 kg stationary wooden block and embeds itself in the block. The block and bullet fly
off together at 8.6ms ™. What was the original speed of the bullet? [TUT'14-15]
(a) 1.2 X 103ms ™! (b) 1.35 x 10°ms™! (c) 1.35 X 10°ms™! (d) 1.2 x 10?°ms™?

Solution: (a); myu, + mauy = (my + my)v = 0.035uy = (5+ 0.035) x 8.6
= u, =1237x103ms™? = 1.2x10°ms™

wyfer el A @ @ AR T BT =’ ?

[Ans:a] [CUET'10-11]
(a) ST FreTS! 5@ (b) THEOTR *1e7 i @
(G)W'{Tﬂ (d) None
A 1000 kg truck moving at 20 ms~! collides with 1500 kg truck which was at rest and both the trucks move
together coupling each other. The resultant velocity will be- (IUT'10-11]
(a) 12.5ms™} (b) 8 ms™! (c) 10 ms™? (d) 7.5 ms~!

1000x20
Solution: (b); myu, + mMpUz = (my + my)v = v = 2500

Y

= B8ms!



|

16.

17.

18.

19.

2.0 kg STIR W0 4§ [¥7 99T A AIF0 189 A2 [BIOF°1F FHd 9O1e Q92 AEET *) 2% 780 ©F

WIAEETE 9F- 594 (37 13 W2 e vere oree | wNreate 989 o9 $9? (BUET'18-19]
A my = 2kg, u, =0ms ™ ;v, = % v, = E;:E Uy ::% ;::‘ ; my, = 1.2kg (Ans.)

30kg STFF Q30 1 48ms! @071 Tuez | calb farwife za w2 b e 18kg ©F7 3l 39 20w 9 wwe
A Al T A I WL @ TS? [BUET'06-07]
A ST &I, myvy + m,v, = my QATA, my = 18 kg

= (18 % 0) + (12v,) =30 x 48 = v, = 120 ms™? m, = (30 — 18)kg = 12 kg

W oFE @ e vi=0ms™',v=48ms~', m = 30kg

fa +1fera o ST Wl @ e aEH @1F TS e are e Sicd ooffee | I EFTE IR
300 kg | AP R CFITEA ©F 60 kg | FATTR @5 20 ms™' | QTSR GHITY WAFS 0.75 kg ©FF 990 &7 70
(e WA 2T | TTA PO G2 o 8ms~! @9 21 T | o ISk YT 07 WS fefar 39

AN 4fF, G 2P @M =v .. vx300=60 x 20 = v =4ms’ [RUET’05-06]
(414, ﬁmmﬁ‘ﬂﬁﬂmn—-410?5--—3kgm¢‘WWW‘Tmh 18 x 0.75 = 13.5 kgms™'
-, SRR AT Fi=mvy - mvo = (-3 - 13.5) kgms ' = - 16.5 kgms

ﬁ”r&‘\ﬁ—cs &Y&E I UG F, = 16.5 kgms ' (Ans.)

6 kg @ 4 kg STFF T3 IF T2 FEENT IA4T (g [A-are fre vl SRER GTF SerEcE wial Fe ) qiee od
SITWE @5 TABTT 5 ms™! (T@k [GrE) @ 2 ms—! (wiEs Frs) foe) wrae o) ooy 980 2.5 ms™! @t foiferm
e 2oy 980 4% % A7 [KUET’03-04]
FAAHA: myuy + myuy, =m,vy +myvy, = 6x5 4 4x(=2) = 6vy + 4x(2.5) = v, = 2ms~! (Bed f79)

| T@4 AT (1) ve 441 QAR ]

40kg 932 60kg ST 7O T8 77 [A7@AS i 9@ 8 ms ™ @ 2ms ™! @ AT 7Y QTF HFALS 41
a1 | 41&1a 19 98 7o Q3@ Y& (AT TS (@7 A ? [BUTEX'01-02]
AW QATH, m, = 40kg, m, = 60kg, u; = 8ms™!, u; = —2ms~',v=7

QA @i, mouy + mouy = (myp +my)v—=>40x8+60x(-2)=(40+60)vov = 2ms™! (Ans.)

forars 2oy 38 AW 688, G|

Question Type-04: TCFA °IfS

Formula & Concept:

> m STER GF T e A G e T | A ALTE @ frsfe e ot 7
v, T I, QAR (S5 TNe &) ICPCOH SOCId ML 1@ (Thrust) 96 $1& 91 92 (&

WWFt=vri—T
E(CIATACELH
> 5 TR AR, F = v, o a == v, T
qu-ﬂﬁw.ﬁﬁiﬁ.P—Ft—mgnﬂ'ﬂ{v=vﬂ+vr|n%_gt
IO A9

79, v, @ I 7 T 4 FCAHE TR v 97 AR | 9, T WA = vy
rmﬂ'ﬂﬁwiﬂﬂﬂ.u=vn+vrln(-;) QRHITR AT WS = my .
P — - mg) t 3T A FBAST = m = mg — (o) X ¢
> ©-100 AR, u+vrln(m) ot

9



<

01.

02.

03.

04,

05.

PYVUERE IR WL dUP0d ©9 15,000 kg AUHmd AW 200 kgs™! @ LT Q9 i
2000 ms™! @1 e 2311 et Boiaa e wra) 9592 [BUTEX'18-19]

oo dm
TR F = v ==~ Mg = F = 2000 x 200 — (15,000) X 9.8 = F = 25.3 x 10*N

R RS qfB =B wgeny g 59 3 x 10%kg 932 FEME S 50,000gm | e 15kgs™! A

TR© A R 150ms ™ FaW Bfore {578 2eer et 21tz ©o wrat A =21 [BUTEX’08-09]
k_ (Am -
AR F = () v = 15kgs™! x 150 ms~! = 2250 kems~2 = 2250 N (Ans.)

Question Type-05: &

Formula & Concept:

e T3 (IR ©F1 992 STTa @ o SRS (1T 337 WIeal Seoffivss +ife R zews o o1 v vt 7= v A,
O3 5% Tt 351 1| 75 qow 71 veR wo sifE w3 o ffe Wi 9w fw wEE

AT AR 0 < f; < R; 1, : B o germ

:.f\ﬁﬁﬁﬂf”fﬂtﬂ!’lﬁﬁ‘fﬁl} = R

makx

fEf® o€ qre1a e w3 2een Arifes wiy 99 @7 W=

TEIN T3 7 IHA 1SR T WACAFFF 1% Arere, Tuw OIwa N0 (1 w6 I 372, O rery oo 37 |

T2 IF 5O AT T3 feln v 97 fFm 203 |

QT WA f, = i R; py TOT TE GeTR
TEAAS T H 3= f¥f® whqt wz Armifas 7@ swors @b ) - f < f(max) = py < jis

A horizontal shove of at least 200N is required to start moving a 800N object initially at rest on a horizontal

floor. The coefficient of static friction is: [IUT'17-18]
(a) 0.25 (b) 0.125 (c) 0.50 (d) None of these

Solution: (a) ; F = pg = i = £= % = 0.25 (Ans.)

10kg ST *[GT TFI I TS, T4 ISR 4T 78N? [RUET’14-15]
(a) 2.2 ms ™2 (b) 2.5 ms™?2 (c) 3.0 ms™2 (d) 1.5 ms—2 (¢) None

AAYE: (e); a =98 — -E = 2ms™?

500 kg SR @36 NS 60 kmhr~! @1 50711 @F (L *MEHTF S0m 77 1w zwan) 3 a9 THowfe
7 100N 2, Od @FG(© e A FS N? [SUST’14-15, KUET’10-11|
(a) 510 (b) 720 (c) 828 (d) 1190 (e) 1290

Ge)

~res— 100 =~ 1290N
1000 kg ©@A @0 SrorEn® 73 @1 G MY TSeA TR IS T8 397 1800 N Troreziced ToF

WH‘H:(E];ma=Fk+Fb=Fh=ma—Fk=m%—Fk=500x

o7& A6 39 T3- [BUET’11-12]
(a) ON (b) 11800 N (c) 1800 N (d) 9800 N

TAY: (a); @ FRIETCFTELF =0

o3 STeT TESICA (P17 T TSITT CITH CUTH AT FIReA- [Ans: b][BUTEX’11-12]
(a) STAG & (b) TETH T+ (c) o oreem &  (d) Serarsa o=y

38



VO.  EIL 98 Y'0IH 30 Km (67 D9 ©¥d MLy Plele (A0S (AT SqUTE 189 SIqER A(AC] | 4§ S 2l dcq) 4349
SelIgE 0.2 2= 380 33 wagm wrR «d sfewrs vag fFda =2 [BUET’09-10]
AN Fy = pR=p, mg

L AHH 2= X = g =02x98ms™2.v2=u?-2as: u=36kmh™' =10ms ', v=20

m

AR e oS |
t 3 T T T Zxo2x9s 25.51m
07. Wead w4y e sifex Aew 0.5 kg STaw @3l FHae1 S0m VAT FTA /T o1t | FHIAD 2rlfiE (3o 30 ms™!
A TEY A0 WA 872 [KUET’05-06)

A v2 =u? —2as =202 =302 -2xax50=>a=9ms %~ F, =ma = 0.5%Xx9 =4.5N(Ans.)
oo 71 - 59 TN o1 | | = S mir? A
* (0 Sife=& E = imvz +%Im2 =§ mv? +%§ mréw? O

[ 2 5 )

‘ . E ~myv -x0.5x30

= —mv? + -mv? (v=rw) =-mv? E= fk-S:"fk'q" * 50
., M |

=75N

2
+qEI [, = 7.5N

08. 1000 kg St @3 ASIY brera He @A 3o 9dd 72 0.10 932 58 T 7Y 0.041 WP e
ST To JTou IS I ST T4 177 MO 65(S oF F904 | W WEHE +C 9 & T e oa
%99 2 ms~2 TI? | [BUET’01-02]
HATYH: F7ST ATAFS 991, F,,,, = umg = 0.1 x 1000 x 9.8 = 980 N
2ms ™! QAR & 2ATATSAIY 991 = ma + Fxk=ma+p, mg=1000x 2+ 0.04 X 1000 X 9.8 = 2392 N
- SfS{aE 99 = 2392 — 980 = 1412 N (Ans.)

09. 1000 kg =R @ MGw 511 @ IR W4T (BfS wrera 72t 2t &erw = 0.8 T A 74w s v T3
forefema =11 #[tS CuTa AITS *7AR? [BUET’00-01|

TATY: T B, 5 A0 Seacas AN 0 @R e e o
1 A0S CATT 41T | T, F, = mgsin B

!

F; mgsin®
s =R~ mg cos 6 = Hy=tan3
= 0.8 =1anb = 0 = 38°39' (Ans.) mg mgcos O

Question Type-06: f&F0

& Formula & Concept:

> 4fa, a3 1D a g e w3 Freths w=iye W 788 51 m 94 TF 97 Tore Rretha v e
afefea 99 R | @¥=-

> oty foed T B, @A B a9, F=R—mg=ma=>R=m(g+a)

> af %0 fRT6 T, @A S s 99, F=mg—R=ma~R=mg— ma = m(g — a)

al's



03.

05.

06.

07.

08.

7 Spiuig valance 1s attached to the ceiling of a lift. A man hangs his bag on the spring, and the spring reads
49 N when the lift is stationary. If the lift moves downward with an acceleration of 5 ms 2, the reading of

the spring balance will be [TUT’19-20]
(a) 24 N (b) 74N (c) ISN (d)49N

Solution: (a); W' = m(g — a) = ("E") (g~a)=(53)(9.8—5)N = 24N

All has a weight of 100N. What is his weight in a roller coaster moving downwards with acceleration a =
0.3g? [Here, g = 9.8ms~2] [(TUT'18-19]
(a) 100N (b) 130N (c) 30N (d) 70N

Solution: (d);g' =g—a = E—03g=07g ~w' = E X' E X 0.7g =wx 0.7 = 70N

An elevator is accelerated upward at 2 ms~2, If the elevator weighs 500 kg, what i1s the tension in the
supporting cable? (g = 9.8 ms~2), [TUT'17-18]
(a) 20.604 kg-wt (b) 206.04 kg-wt (c) 602.04 kg-wt (d) 60.204 kg-wt

Solution: (¢) ; F = m(g +a) = 500 x (9.8 + 2)N =5900N - T = 22%° — 602.04 kg-wt

9.8
A student stands on a bathroom scale in an elevator at rest on the 64" floor of a building. The scale reads 836 N.

As the elevator moves up, the scale reading increases to 936 N, then decreases back to 836 N. What is the

acceleration of the elevator? [TUT'16-17]
(a) 1.17 ms™2 (b) 1.27 ms™2 (c) 1.21 ms™2 (d) 1.57 ms ™2
Solution: (a); Weight = ?: = 85,306 kg: Sccond net acceleration V = B:i; = 10.9722 ms™*
Aa =109722 -g=1.17ms™?
5 kg STA9 I8 TR TS I A0 FACA T€A [ §A9 4 ms 2 A2 IBUTEX"15-16]
(a) 96 N dumawards (b) 96 N upwards (c) 29 N upwards (d) 29 N downwards
TYE:(¢); @] mg—F=ma=5%x98-F=5x4=F=29N, upwards
Ymg

Q30 fFED 1ms™2 Gare 76 TR | FTwThR WAy MTSIAT aew e 7 65 kg T ol (v o1 wse wara

[RUET'13-14, CUET'11-12]]
(a) 350N (b) 572N () 250N (d) None of these

AT (b); F = m(g—f) = 65(9.8— 1) = 65 x 8.8 = 572N

a%fB fFreB 15 ms™! *1fEre Tt Bare) 60 kg ST @FE ATE Frotd wgm w2re freha Som o o8
aE+ JA- |[BUET'10-11]
(a) S88 N (b) 900 N (c) 750N (d) 800 N

TAIYTA: (a); Fres TaaTst TR Bore 307 @ wieade gact furie 22 | 60 x 9.8 = 588 N

A lift is going down with an acceleration of 4.8 ms~2. A ball is released 2m height from the floor of the lift,

How much time it will take to hit the floor by the ball? [IUT'10-11]
(a)2 s (b) 1.5s (c) 0.984 s (d) 0.965 s

~ h
Solution: (No answer); f=g—a=98-48=5ms ‘at= _zr_ = 3:—2 = 0.894 s

Alternative: 1
The height lift covers downwards at timet, h = ;atz = % X48Xtl=241¢2

Displacement of the falling body at time t, H = %gt2 = 491°
22+24t2=49t% t=0.895(Ans.)

Y



09.

100 kg ©TF9 QFEH (FF o WGy QR | FF0I0 W 2 ms™* GAUT BHA9 [MUP BOLW XILE WXL WEINIES
T T eifeleT a9 397 [RUET’06-07
HAYH: F=m (9.8 +a)=100 (9.8 +2)= 1180 N. (Ans.)

10. 10kg STIA GI1 I§F B F© 39 AT FACA 98 A (i) ToArad faees 1.2 ms™* (i) foeee e 2.8ms™2 A

0l.

02.

03,

e Z1? [RUET'06-07]
SNYE: () F-mg=ma= F=m(g+a)=10(98 + 1.2) = 10x11 = 110N

(i)mg—F=ma= F=m(g—a)=10(9.8 —2.8) = 10x7 = 70N

Question Type-07: SOOI QN<E

Formula & Concept:
SSTTT S Bo{oT: (T FATE TSI ST R TSI WA {6 TF OX 3R OY I ACACF i

OO SN TUF I, 6 I, W, O & 5B WCH (7 [ e @3 ~irefba e Sfeeid Sewy S
HATHATE ATSHq TOSR T |, T(F, [, = I, + I, [y i I8 (o ATy |

AAGAE ST TAAW]:

[ =1, + Mh?

I, = STEWE SCH ACTF TSR FAF, M = TG ©F; h = SHEWIAA TF (A0 ATGA SCFH 7Y
The TG T (AT S ALATE TEOIA TS (I FACA HILH 1L ATSIE IFL &Y WM 30|

fon fon 182 &0 TSR WS "HAGTE! CF@ U2 & JTS(4 A0S |

Tt Fiferer | et Fiffrerm | et otee | ot ol T WS e TS
s,
- ;:"]":;-a _‘E:—-_.-ﬂl f?‘ C!'|"-"{“4‘ :'1‘;‘ QI: plaie c.l'g
I'E' _-_-;;+_::_:_f‘-: = e *-1 p ‘:_-Ih'“__. "’;r ,% I 17 s A7) - ~ |
' P ﬁ
| | l ‘ k )] R_,-‘J L./'l ’
! . -: o P ].r""",'[
I = MR* [ = >MR? [ = =MR? |-=—=MR? =—MLZ | J=—=—(a% 2
= =M = MR I=SME2 | I-= (a2 +b?)

AF0 3m AR FF AW WEH ©F 4kg WD AR WHE @8 IR [{& | TR F AATF SOOH

mw*’i [BUTEX'16-17]
(a) 4 kgm (b) 12 kgm? (c) 4 kgm™2 (d) 12 kgm ™2

AAYE: (b); LB AT 7D TEOR IS = %ML-'d = % x 4 x (3)? = 12 kgm?

a0 F1 FHEETTa 7 200 g 92 IAPIE 10 cm. TEOE INF F7? [BUTEX'15-16]

(@) 2x 107 kgm  (b) 2x 1073 kgm? (c) 2 x 10~* kgm? (d) 2 x 10~* kgm

HAMYA: (b); | = MR? = 0.2 X (0.1)%kgm? = 2 x 10~ 3kgm?

A I?E” 1:_:f iron of weight 0.05 kg is revolving by fastening it at the end of a thread of length of 2 m. The moment
of inertia- : [IUT'10-11]
(a) 2 kg-m (b) 0.2 kg-m? (c) 0.4 kg-m? (d) 1.4 kg-m?

Solution: (b); | = mr? = 0.05 x 22 = 0.2 kgm?

29



U4.

Ol.

02.

03.

V.56 kg ©1 [AME 9310 WO CFed 20 em fofee witem a1y wrws e fior cwafoa g el fFaweid o4
CFATS Tt 7% B s 339 [BUET'19-20]

0.2m 0.5m

A 1 E®I= 16 + Mh? = 2 4 Mh2 = 22, 0,56 x (0.3)? kgm? = 0.097 kgm?

12

Question Type-08: @7 8 b0 [Fe¥

Formula & Concept:

> ROR QF = QI 936 I T X IR0 FFAaea 1S 7% 53y | 0ad Seed ov @
positive Y909 ©T9 Opposite %CWWEIWW‘FTN@MWE sign AT |
>Wf= FH? S T =rFsinf

> BF = T x YIF OOF (R0 0T 2ATAG (4R T G
> 5F T = TTOE NS | X (FF §a9 a

(AN EBAT = 21 + 3] + 2k GRRIFAETIF = 2i + 2] + 2k T= IR @ws « R+ |ICKRUET’20-21]
(a) 2i — 2k (b) 0 (c) 2i — 2j — 2k (d) 21 + 2k (c) None of them
HAYF: (a); T=FXF = ;Ig é ; =1i(6—4)—)(4—4)+ k(4 - 6) = (20 — 2k)Nm

2 2 2
9B BT S 6kg QA2 (FICH! TF ALATF GersifSa A4 30cm | 50T 3 rads 2 o<t FfE Fa0s IS A
54 (Torque) &A%Y FACS A7 [BUTEX'16-17|
(a) 1.62 Nm (b) 1.8 Nm (c) 16.2 Nm (d) 18 Nm
AAMYE: (a); T = la = MR%2a = 6 X (0.3)? X 3 Nm = 1.62 Nm
%% 41 51 (Couple) T5 2 TF T4 IeT4F- [BUTEX’12-13]
(a) 1R (b) ANTEAE (c) R drex (d) 3T
HATYER: (d); T4 A1 YoITEE FRAICA 99177 A, ANEAE @32 f[Aoidrogt =7

Q%5 8 kg STER BTFA BaFeI[SA AR 25 cm T U7 TCSR TAF TS A2 SIS 3 rads~2 @AF gaet 7R
FACS FS AR b AT FAC© A7 [BUET'17-18, BUTEX'01-02]
TMY: (6T ST, 519 S m = 8 kg, 5 IS IPME K = 25cm = 0.25 m

goeE &wa | = mK? = 8 % (0.25)2 = 0.5 kgm?; (4% §99 a = 3 rads~2

& 5% 1 = la = 0.5 x 3 = 1.5 Nm (Ans.)

b



01.

03.

04.

05.

Question Type-09:

Formula & Concept:

» @NTSIE@Y, L=7xP = (Fxmv)

» L=mvrsin8 ;0 = 90°ZF L = mvr = mwr?

»L=1®

> cﬁﬁamwvwwqm: lyo; = lLm,; 9, mvyr; = mv,ry; [ﬂfijﬂ‘waﬁ@ﬁﬁmmw*ﬁiw'ﬂm

The mass of a metallic sphere is 6 g, it is fastened at one end of a thread of length of 3 m and is rotated 4
times per second. What is its angular momentum? [TUT’21-22]
(a) 2.356 kgm?s™! (b) 1.356 kgm?s~! (c) 1.984 kgm?s™! (d) 2.784 kgm?s™’

Solution: (b); L = lw = mvr = mwr? = 6 x 1073 x (21 x 4) x 3% kgm?s~1 = 1.357 kgm?s~'

@I FRGITE 2R TCC0E @35 3Eg 9B celi5ea vifafs 5.2 x 1071 m I 92fo Jerem #ite
2.18 X 10° ms™" @03 &mfiFe $02 | BFHTE ©9 9.1 x 1073 kg TA (FEAXN @IS LI?  [BUET'12-13]
(a)3.81%x10°°N  (b)832x 108N  (c)2.17x 10™*/N  (d) 1.25 x 10**N

~31,, 105)2
A (b); Fe = L = 2110 _XCIBAT) — 83169 x 107°N

S2xig—
HfARN-*JTHT @I (17 NG Al A G0 I AT MR- [BUET’11-12]
(a) B I3 (b) 3% it
(c) 9F2 ALY (d) SAZIeu[ e[ fida 39

FAME: (a); @IE S, L = [ | AR 206 Igaree 1 At +RA7 TeeR SaE ZF el TR @I @
3% Tl ERF @, o = 3 1 SR o TG T I W Frawid e 297 21 | (A Saen o)

2 Kg ©EA 93 87 94gA &3 r = (- 2j + 2K)m @32 @ ¥ = (20 - 4 + 2k)ms™ | WA @

A T g |IBUTEX"21-22]
. S _ o
AN M S, L=TXp =|1 -2 2 = i(-8+16)—j(4—-8)+k(-8+8) =(Bi+4i)kgm25'1
4 -8 4

F=i—2j+2k ~P =mv = 4i — 8] + 4k = |[L'| = V82 + 47 = 4y/Skgm?s~"! (Ans.)

3kg STAd @F0 FAE A U = 2i+ 2] — ki TG TIYW BFA ¢ =1 + | A A ALATF 9 (FO0D

sarast A =31 [BUTEX'18-19]
E k]

0

—

FAY: SR e, L =7 x P = (F X U = 3(=i +]) = (~3i + 3j)kgm?s~! (Ans.)

E
=
U
—
Il
)
B b

Y b )

=]

Question Type-10: @i afexfe Mda

9 Formula & Concept:

¢

% ACATE ST ve 51, FifEre A o @it e
% AATE ST ven v, FifFrem 1 o A e = GRS e + @i e | w@m, 38l 7
R AT AR, v = wr; T, T8 S 3 m 20 G IFIE r G387 (I @71 0 @ 790 G o v

. 2
qﬁwwwmwﬁkwqamﬁﬂ%'ﬁ%mz +Ho? = Lmy? + 1mK? (%)

2
=imv1(-ﬂ—1+l)
2 r

S



0l.

03.

05.

06.

A tlywheel is being driven from rest by an electric motor with a constant torque of 25 Nm. The moment ol
inertia of the flywheel is 5 kg m?. What is the kinetic energy of the flywheel after 10 sec?  [IUT*21-22]

(a) 6250 ) (b) 7250 J (c) 5550 J (d) 7238 J
Solution: (a); T=la = a = { = -EE—Ersu:is"2 = 5irads™*

w=at=(5x10)rads™ = 50 rads™! ~ E}, = %lm:2 =%>< 5% (50)*] = 6250]
5 kg B9 8 0.25 m T4 AT 936 @& 50 rads™! @@ @ OIS AFTA ©1F SfexfE F97
(a) 0.078] (b) 390.63] (c) 0.78] (d) 585.94] |CUET’15-16]
AN (d); Ex = %mvz +%Im.1n2 = ;];-nmurzr2 + %mkzm2 = %m(r2 + kD w?
1

=Em(r1 +%r2)m2 =%x§mr2mz = 585.94 |; @A, Fiferem (@ W) 1 TR
et R SO AT {S I8 TSR NS W | €32 211 7SI 9 e wm =, erme @

SR TS F67 [CUET’14-15]
(a) 1:2 (b) V2:1 (c) 1:V2 (d) 2:1

. (c): 1 3 ol 2 L@ _ Y2 L he X2 _ 1 — 1.
TR (); ;X Ixwf =7 x2xw} =T «p==Sm=F ol = 1:V2
@ g 787 ifeE? (Ans: b] [RUET’12-13]
(2) KE = - lw (DKE =3 Iw? (¢) KE = lw (d) KE = =1 (e) None

ol o 9@, Wl fAe, w3l b Fifrer ¥3e 3l b oiFs % It seem o faow =1 Prefecs fRees
it orere o | foa 387 APE W3R | @1 T80 FAHTH QAP @ Bfe (e ? [RUET'18-19]

E P ICIGE A h (4R) fde, mgh = %mvﬁ +%lm2 = mgh = % mvg + %mrzmE

2

=:gh=%v§+%vﬁ[vv=mr]=ﬁgh=v = vp = 4/gh

1 1 1  — | 1 1 '4
ﬁ'ﬁﬁﬁ:{ﬁm. mgh = Emvg +E|t1]2 = mgh - Emvg +-E){Emr2m2 e gh — Evg +:V§ =V, = Egh

1 1 2 1 1 10
@t e, meh =Emv52 +E><Emr2m2 = gh =E¥§+E\F§ = Ve = -;gh C. CAT QITeR, v > Ve > Vg

- oIS FICHH A (s $ATS (AR (Ans.)
7 metre BF 2O 2 kg O@A @3 o et ciee a3 76 o0 Tors ens gfite ari e g =
31 TaT$ O SaarEs e ¢ @i «fefE e f&@? (g = 9.8 ms?) [BUET’04-05]

mm?ﬁﬂﬁmww K.E=mgh=2x9.8x 7=137.2 joules (Ans.)
2. e T, LR, o eeet et WHD SN |
WWI—Emr @WW—ZM =g Xomriw® =c-my

W,%mvz +%mv2 =137.2=v=989ms™}
@ foefE = mvi=2x 2% (9.89)2 = 39.12 Joules. (Ans.)

Q0o



Question Type-11: mﬁ’r CERRCEE O

< Formula & Concept:

2
A4S, T —m—:— = mgcosB

mv*
=T= — + mgcosb

l'l"IE,
¢  IW @i T AifEe e

TOR BF 32 WS4 31 8IS I o7y (@517 367 387 T faraniia 71 =it o, S,

'ﬁ?ﬂﬁtﬂmﬁﬁ@:%mvf + mgh, = %mv% + mgh, .........(0) l .E-]‘J:'* 1
Bha !

GRFAO[OEE Ty = v + mgcosH, ......... (ii) jT}

2 ) : 8, ‘ "-":'
T, = % + mgcosB, ... ... ... (iii) 2

0l.

02.

03.

04.

05.

A 60 kg student goes on a ride at an amusement park that spins quickly. Then the floor drops out. If thc nde has a
radius of 2.5m and makes 10 revolutions in 32.3 s, what is the centripetal force acting on the student? [TUT'18-19]
(a) 155N (b) 194 N (c) 232N (d) 567 N

. ] _ _ _i " . - B 2rx10 - _
Solution: (d); @ = 2nf = 21 X == ; F = mw?r = 60 X ( - ) x 2.5 = 567 N

A car is being driven on a road having two distant circular bends B and B; of radius R and 3R respectively. If
S) 1s the speed of the car at the bend B, and S; is the speed at the bend Bs. what should the ratio S1/Sz be so that

the centripetal forces at both bends are equal? [IUT'17-18]
(a) | (b) V3 (©) 5 (d)

AN T s L .1 O L . TR U W |
Solution: (c); FE'i - FE? = rn r2 = R 3R d va V3 = Sy _ﬁ
50gm ©7 "2 a3 TFr 3m A For Ay ge@ #te Q@i 2z 730 5 Cate 20 & of wwda
AL TO4 51 F©7 [KUET'16-17]
(a) 0.947N (b) 9.47N (¢) 20N (d) SON (e) 94.75N

FAAIY: (e); T = mw?r = 50 x 10~ x (2“;“3"‘)2 X 3 = 94.75N
aFf> ZETAa R FefFuem vee 1,14 amids g JEFE Y 4 X 10°ms™! @ awfEs A
SR @RI AR TF F67? [KUET’15-16]
(2) 151X 107'N  (b)1.32x 107N (c)1.32%x10"7)  (d)2.32 x 10~EN (¢) 1.68 x 10~5]

2
FAY: (b); Fe == = 1.32 x 107N

0.150 kg BT GFH 147 ¥TLF 0.75 m TH1 9 o AFATT (04 JaH *Te &fs T s 90 37 Fame

Ao T2 o 97 #¥1 IKUET’11-12]
(a) 9.99 N (b) 9.90 N (c) 9.99 kN (d) 9.95 N (¢) 9.98 N
AAYE: (a); T = mw?r =9.99N; [w = gu::"racls“]

92
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01.

02.

03.

A S1ONC 0T Mass Z5Ug 1s hied to the end of a string of length 1.0 m. It is whirled in a horizontal circle with a

frequency of 30 rev/min. What is the 1ension in the string? [TUT'08-09]
“I
() N (b) =N (c) m2N (d) 2n2N
Solution: (a); T = mw?r = 2nx30\ m i B g n
() w3r 0.25x(“)x1_1x X x1=TN

Question Type-12: A2 Fifee [dq

Formula & Concept:

SRRIATS AMfEA S = m

I E =9
T A = d, IR (OO @ (AT AR AEA THS! = h 932 9ot @% = o
TSI I I e
‘l:anEl=f
re
YIS AUeH IW %7 91 e o
v < Jrug; SR QU TH | /rig TS @ wE wiEa 9w
I IR 8 TE ORI
v< Eg[s!nﬂ+u,cn_sij

cosB-pu,sin®

200 m F[ATE AR 9IT I[HT MY 50.4 kmh™! @ NS v 12 F© @ FE F@ ANCS T2

(a) 5.9°,0.25m (b) 5.79°,0.20 m (c) 5.7°,0.30 m (d) 5.75°,0.30 m (e) 5.65° 0.32 m
1 (VY -1 147\ o
Y (¢); 6 = tan™? (E) — tan~1 (Mma) = 5.71059
50.4

aQ¥A, v = 50.4 kmh™! = -;-rns‘1 = 14ms™?!
sin@ = E = h = dsin(5.710059°) = 35in(5.71059°).m = 0.2985 m ~ 0.30 m.

@ g @b A0 JFE 99Im 93 ARG 1S FI07 4T iAg 1.5m | fEoraa *fe wrers iz s
oI Tf 2@ AR TS (TR 51 & = F03 9Ff6 G 9.8 ms™! wfors 31 1 oyrara?
(a) 1.6m (b) 1.3m (c) 0.148m (d) 1.48m [CUET’15-16)

F 4
h
HATY: (c); tand = :_: = tan 6 = 0,099 . sin8 = 0.0985; 1= 5in® = h=0.1477 ~ 0.148m
QTR ACFA AR WA 24 km @ 30 m APME 93 JOIFR e @7 fiz | Sies Barwa S @

e (A AIFCS WA? |IKUET’14-15]
(a) 8°36' (b) 7°56' (c) 8°56' (d) 9°2 (c) 8°41"

: (a); v = 24kmhr™! = Zms—1 ; _e_ G
AAY: (a); v = ro=3,ms " ; tand = T 15=> 0 = 8.59' = g°3¢'



04.

05.

06.

07.

08.

09.

10.

QFEH FIRCPET BIETS 25 GBS 600 m FAIGH G0 (NTQ 91 (74 | SATTA T ©F @R T+ 77 7g
[KUET13-14, 12-13

(a)31°26 (b) 31.62° (c) 30°36' (d) 31.5° (¢) 35.2°

AAI: (b); v === = 24ms™!; r=2"=9549;8 = :an'l"g_alszﬂ

(T AR WIARTE 60m APIE ISR 20 IS @0 A0S A NS CF AT SEA AK 30° (0 Wiy
YITI? [RUET’13-14, 10-17;
(a) 8.18 ms™! (b) 1.88 ms! (c) 81.84 ms! (d) 18.43 ms! (e) None

ANYE: (d) ; tanB=—E==v-JrgtanB V60 x 9.8 xtan30° = 18.43ms™?

The radius of curvature of a rail-line is 450 m and the distance between two rails is 1 m. How much should be
the height of outside rail compared to inner rail for necessary raking of a running a train at the speed of 7.5

kmh™1. "UT'"]-]]]
(a)0.012 m (b) 0.1 m ()l m (d)3 cm
7.5)2
Solution: (No answer); o =>h= o -(-—-*]— = 0.984mm = 1mm
g 4 X rg 450x9.8

QS0 AT 100m IS I3 fFrare | @ Bw 91 56T 5m 932 97 ooz fawmr oo Az & 50em
T | T S @0 @ BT 7197 <1 &3 TR ? [RUET’15-16)

0.5

= .9=5739° ) 0.5m

7 |

5 tan@ = :_: = v = /rgtan 6 = V100 X 9.8 X tan 5.739 = 9.924ms"" (Ans.)

GFfb @R I APNE 250m 9L GEEIRA SRAA TS HAG 1m | 9B S0km Q@ 53 6
R TATEAI Y29 T 207 TR LT (SRR AR TS WL F©pF Of FACS 2A?
[CUET’13-14, 07-08, BUTEX’11-12, RUET’05-06]

AAYH: QYICH, sinB =

B
AN vtanb = :—; = 0.0787; [= S0kmh ' = 13.89ms~ !, r = 250m] Im

. )
6"FE 04T tan @ = sin® ¥ X -~ sinB = —- = — . h = 0.0787m = 7.87cm [Ans.7.87cm]
S IR 60m IPICE i fFrare | @ R T 6m vewl 3L w3 e fFmar zrs a3Ea e 0.6m
TR me@mﬁmmw QY HTA? [CUET'08-09)

h : 12> %

W‘iﬁ!—smﬂ-lanﬂ :: -:—E-—; v-\/; JD“EM“ s™! = 7.66ms™! — 5
25.2 fetafabrR/eo1 QU 541 Qe FARFA WA Sm BPNER 9 JEFR @re 1% | @ 161 9urs
P Y FO5] (A ST 5oL A ? [RUET"04-05]

1

AAYH: tan B = :_g %0 =tan™" (f) = tan™! ( i ) = 45°

rg 5x9.8
G, 0 2Pz OeFd A (1 |
-, ©fia ANY (90 — 45) = 45° (ST (&F YIS LA | (Ans.)

o9



Question Type-13: s&9feg o9

@ Formula & Concept:

01.

2

0l.

| = mk?; K = 5&(f&3 T4, m = <83 =9
T FEPITST APNE @ O 0o SAITHR 537G Same Rfoot 71

dm.r#
[=mK2=:K=J1= F_l
m In

4,5 aR 6 9FF ST G0 FomH BAF ALGCH (4,0, 1), (3, -2, 3) @2 (2, 1,4) THA z NCHA ALATH ©TAA
TOOR SNF ¢ barsifen qond fady w1 [BUET 14-15]

TN 4 QFF ST, [, = 4 x (4% 4 0?) = 64 GTS (Ans.); S GFF ©1q9, 1, = 5 X (32 + (-2)?) = 65 (Ans.)
6 9FF O, I, = 6 X (2% + 12) = 30 &S (Ans.)

W,dﬂﬁ@@ﬁﬂﬁ?%{}hJ}:J‘:‘E=4aw(ms.)

—
5 OTF ©EF IS a Y, K = wi= Jﬁ_{’= V13 9T (Ans.)

6 9TF S(IA baFvifed Y, K = 5" E=\f§nﬂ?ﬁ$(1\ns.}

Question Type-14: & 984 §49

Formula & Concept:
a5 fon 2@ AT ol 71 A*re 9 R Bm 70 fmmam Ane | v 77 71 W, I e Fene
a2 Ay for o O s =

a=fb @ 9F &A@ 9FH 9 Ib 9F ST @A T “ffF™ Mg FarAt e 79y =0T S 6 b a3 aah

4 O 9o | FromE gad ¢ IR b 397 |CKRUET’20-21]
(a) 6.4 fts=2100 [b (b) 3.2 fts™%; 92 b
(c) 6.4 fts=%; 230.4 [b (d) 3.2 fts™2; 100 [b (e) 3.2 fts~2; 330 b
AAYR: (¢); T * m, Hﬁnwm.mzﬁuwm
my) f

¢u - 2] | a
W, - T=ma=>9%X32—-T=9%a=288-T=09a........ (i)
T-W,=ma=>T—-6X32=06a=T-192 = 6a........ (ii)

() + (i) =96 =15a=>a=64fts"2 = T=192+46 X 6.4 = 230.4 |b
e @ a= "2 g=""x32 =64 fts!

my+m; 9+6
2BRTHT = :‘Tf-:“;_ﬂ. = 230.4 Poundal [Ib ST @3 ©12 7@ 514 230.4 Poundal 4]

08



Question Type-15: SqFCHT FHIZE

= Formula & Concept:

CT I T4 T W-'ﬁ‘ (K. 3") T, x = MiX;+MaXa+ it MpXp y = M

Mi+Ma+ et My

iiiiii

----------

01. @3fb B FrHrae fEab ©7 3@ m, = 1kg, m, = 2kg 932 m, = 3kg Wl TE o (26D 82 0
Im) 93 feale = ofiee | 327 sarew Mda=a) [CUET 14-15)
35 V3 ¥3 35 6 4 6 4
@ (.5) or (7% ©® (53:5) or (55 35)
33 6 6 35 V3 2 2 V3
(c)(-l’a) or (4'4) (d) ('3:'5'*'3') or (3'1'5')
FAYE: (a); SAET (X y.) = ('“1“1+m2x2+m333 mlﬁ'l"'m?}'z"'m!?l)
: ' my+my+n;, My+my+my
(L ¥3
3&2 |
_ (1:-:n+2x1+3:-:11 1x0+2xﬂ+3%) _ (z__+% s_{) _ (.l 3_@) _ (i E) _ (E “"_3) ’
14+2+3 ‘ 14243 o 6 "6 ) \12"12/) \12"4/) \e6 4
lkg .".kg“'m
(0,0)

02. BUHd ©F ~fUd O 0.013 o, 577 @ A7 @A 139! yAy *fd| s 60 we | ffedw g [y
S 579 8 #fAd7 SAared g 97 (%f1da r1d = 6.4 X 10°m) [KUET’11-12}
(a) 8.200 x 10*m  (b)8.213 x 10*m  (¢)8.213 x 10*%cm (d)8.213 X 10*mm (e) 8.213 x 10°m
TATYA: (AT Tea 7R); Earth %‘T‘E

_ Mex0+MpmoonXd _ Mmgoonxd _ Mex0.013 " 1
= M.+Mmoon  Me+Mmoon  Me(1.013) xd @ @
0077 % 60 x 6.4 x 106 = 4.9 X 10°m i -
— x x X — s ol =
1.013 d
Question Type-16: fafay

01. An 80 kg and 180.0 cm tall athletc is doing of push-ups as shown in the accompanying figure. His center
of mass is 1.15 m from the bottom of his feet, and the centers of his palms arc 30.0 cm from the top of his
head. What is the force that the floor exerts on each of his feet? [TUT*19-20]

180.0 cm
— —
I
I ]
| 1
«30.0 cm—>
(a) 115.25N (b) 130.25 N (c)110.25N (d) 120.50 N
T 3m
.35m
Solution: (No Answer); — = —— .. F=91.4667N 2F
ks : 80
«—.15m—s

02. coif6m @ RrFAPTA WA SFHLR T (1 Qe 390 Wil 7 [Ans: d][BUET’10-11]

(a) =& (b) TTYTFEe! (c) & (d) ofbe IS

oe



