=

01.

02.

#fg @7, w = Vu? + v2 + 2uvcosa
YA, u A v = u gLV GF THTS! (el

Formula & Concept:
uAv=a, wAu =0

vsin a

tan 9 T u+vcos o

> JR&Y Wi, Wiax = U+ v [a = 0°]

> FESY H&, Whin = u~v [a = 180°]

» = 90°FA #f®, w, = VuZ + v2 [p = perpendicular]
> FWMu=v W, [ w, = 2ucu5§tﬂﬁt =§[e=>equal]

MCQ

A car is moving at a velocity of 8 km/hour. A body is thrown outside the car at a velocity of 16 km/hour. If the
body moves perpendicular to the car, what is the angle at which the body was thrown? [IUT'10-11]
(a) 60° (b) 90° (c) 120° (d) 145°

Ve

16
Solution: (a); | i
‘V 148 | V.= 8 km/hour

Vi = V162 — 82 = 8v3 .0 = tan™! (?) = 60°

A particle has 3 velocities 10 ms™*, 20 ms~* and 30 ms™! inclined at angle of 120° to one another, The
magnitude of the resultant velocity is- (IUT'08-09]
(a) 10¥/3 ms™? (b) 10 ms™? (c) 5 ms™? (d) V3 ms™?

Solution: (a); vy, = 10 + 20 cos 120° + 30 cos 240°

vy = 0+ 20'sin 120° + 30 sin240% v = Jv,% +VZ = 10V3 ms™!

03,

04.

436 ferrad 9o Bfim e @S 20 f/eTs T veve | fFgwd o e B W oFw@em e
FAACPIT WS F7 =10 30 &/ G73 @0ot 5a0e At | [ea e @ fidy 704 [RUET’05-06]
AATY: 4fe, S9TST @ v ms™?

ST @ SIS Tfe 98 2R TN fFame 32 s #ifE 30 fiy 6.

52044+ v = 302 = v = 10V5 o6,

@ T Toiw @32 Ay fEFarie 1230 @uiR afF 20ms! ©32 97 e e fices e o) 29w @
25 ms™! e, fadrr @t Wi @ e e =) [BUTEX’02-03]

TAHI: 07 B4, P 942 Q 720 @ A7 o (@Ieet fFmmae Tymia @1 R = 20 ms™! . qrgf Q @7 A 90° @i
TN T | (RS STE P = 25 ms™ 1.

AOAB - 9, AB? = 0A? + 0B? = 25% = Q2 + 20? i B

% Q=15ms™? >

ST, OA 91 #iféa =1t fT, Rcos 90° = 0 = Pcosa + Q A TN
neosa=-—2=-2 q=12687° O Q A

“ A @ 15ms™ 1 5T @A AN 126.87° (T S |




,// % / SO TS T A ALA-0»

05. G2 FACH (I T T 65° (itet feraiae 200ms—! @ofer e i @ e Afasa1 [BUTEX’01-02]

o - -1 200 sin 65° = o <«
A 6 = tan~! (=2 =) =32.5° (Ans) 200
R =vV200% + 2002 + 2 x 200 X 200 cos 65°
= ' 65°
= 337.356ms™1: @ = 32° g
ms™; 0= 32°30 200

Question Type-02; N3 ICHE R RGN

< Formula & Concept:
Cosine Law 9939 ¥4, Y
OX qaI4d > Tfea @t = v, B
0Y 997 37 Tfea @t = vy
TS (@1 = « Y *
t Y 49, 0 i 3K
OX 99149 S A& SSFW ag = 0A = vyt
OY TR 7 &4 6@ 79§ = OB = vt [s = vt]
t Y 79 A @ B fTre w@fge 2 9% 149! 739 AB.

¢ Cosine Law:

-
cosq = 220N AT . AB2 — QA? + OBZ — 2.0A'0B cos &+ AB = VOAZ + OB — 2.0A.0B cosa

W. OA = vﬁt, OB = VBt.

¢ Special Case: a = 90° Y|
fAITARIeTR SoAmy S, B A
AB2 = 0A? + OB? .
s AB = VOA? + OBZ [ (¥=IITH, OA = Vut, OB = vgt] ] o=90""

MCQ

01. & & 91 3km (A5 TG At 12 km 2o 77 #if5% face 150 A Skm #12 25w | fEHT 1w @9t 291-

(a) Zkmh™! (b) % kmh™? (c) 2 kmh™? (d)2.5kmh™!  [BUET’11-12)
6 3
5km

HAY: (c); B 74 = V122 + 52 = 13km Hxlzm

(B 7 = =+ 2.5 = 6.5hr; ... NGLA = = = 2kmh™*

Two cars start their journey from the same point at a velocity of 1 kmh™ and 2 kmh™?, respectively, If the
angle between their travel paths is 60° then what is their distance after 2 hour? [(IUT'11-12)
(a) 2v/2 km (b) V10 km (c) 23 km (d) 4 km

Solution: (c); c® = a%? + b% — 2abcosC=2%2+4%2—-2-2-4-cos60°

=4+16-16--=12 ~c=V12=2V3

' v

02,




03. 5 SRS (FIT G XS 15 kmh ™ et Taw e F1at w3 et | T @FTeR ©F 24T 10km WA wofg

>

0l.

02.

AT TS CTATS ¢oF | ey wiRref® 20 kmh=! @&t #f5w e Ttz
A7 STA T TToH G T2

STRYIR: ¢ 0! 4 G = /(25t — 8)? + 62

= J(15t)% + (10 — 20t)2
= /625t2 — 400t + 100

» WY AG = 6 km

g .
= 'z‘gh" = 19.2 min

[Note: S differentiate TTA8 T @7 41T

Question Type-03: Fwl A€ F2F @

GBS NS T o : TET-0

T 2 B W G PN
| [BUET’08-09)
15td| \B
W 20t 5
10 k.m.
S

d=vsinat=t=

4

d vsina

W= Juz + vZ 4 2uvcos a

d
vsina

X = (u+vcosaot
X u-+vcosa

w = y/u? +v2
a = 90°

d= Vinin = thin =

X=Ulnin
X u

 —
L o

d v

Formula & Concept:
K AN AN V. | i
| FEO A eyl At - N T
i Bt ol # TS " ’ Nreldl |
— e S
?. e % N
! m n gl -“t#f;w
. e St
fo@ e N, e
5%': - f P o g 0} 8 L
e i e 4 L ™ i A
u u

<l

FIFR/ATSFT @%= v, @S @%= u, fe @i=w

MCQ

Suppose, your swimming velocity is twice of current in a river. You wish to cross the river perpendicularly
having the current. But you reached 300 m far from the opposite of your starting point. Then width of the

river is-
(a) 150 m

= 300 =§ d = 600m

(b) 300 m
Solution: (c); x = (u+ 2ucos90°) x t = 300 = u X

(c) 600 m
d

2u sin90®

Shorteut: if o« = gn°;§ - i- =d=2x=2x300=600m

(TUT?20-21]

(d) None of these

x=300 m

qwmﬁmﬁsmamh-lmﬂww&17?1%%@%@1@&%*@%@%.@%%@
FPoreN S AT ATHEH 23?7 I @ea ferast 5 kmh~! &7, qi@ g o= faeidle famg e o 7@ O%

& coltRea?

(a) 3.54 sec, 295m  (b) 3.54 min, 295m
s _d_  177m

HAATY: (b), tmin = o= 3"‘1“5“15-1

3600

N/ /) - /

(c) 3.54 sec, 2.95m

[CUET?14-15]

(d) None of them

ARESTT &SI R b,



VE Y -

QT Wﬁamwwwwmw siitg fRofie Ry Zre 500m 7o cAtRIe | @ed

@ u I ASRF @ 20 A T &F F9? [BUTEX’14-15]
(a) 1 km (b) 2 km (c) 3 km (d) 4 km
€0.5km )

TN (a); a: h{ E I Ss=vt= 05=uxt =:t—n—:-'d=2ut=2ux%5=1km.

04. A man takes 8min to cross a 400m wide river by swimming, if there is no current in the river. However, he
takes 10 minutes to cross the river, if there is current in the river. The velocity of the current is- [IUT'14-15]

() 15 mmin™* (b) 20 mmin“ (c) 25 m min™? (d) 30 mmin~?
Solution: (d); v = % =50mmin™" ;w= % =40mmin~! ~u=vVvZ—w? =30mmin?
05. @30 *if8 8 km h~cIes! beire ﬁf@rm 16 km h! 5t Gof6 98 @ fire frere e 380 I8 @eold
HIT FACIIT 5AC? [BUTEX’12-13]
(a) 120° (b) 150° (c) 135° (d) 90°
FATYIA: (a); 9% SWCES Scenario TAl-(IP! SCEHT TS
Tw

" Ry

*

Vv
v = Ifed @&, u =ﬁ'§ﬁtﬁt’l§ﬁﬁ o = uMv; FACHIY B0 v 9999 TR v+ ucosa = 0
= cosa = —-= cosa = _:_L_: a=120°
06. A GETSR fedt @ @ @Tod A FFSIE 990 e wie bWl 2z | (it e St wiar fava B
faerdre 3= Ut 2.5 5.4, ©iftce cftger 79ifow 2 +97 [BUET’11-12]
(a) 2.5km (b) 4km (c) 3km (d) Skm 2.5km
FATYR: (d); 4, t TTF FATA G2/ SN eS| f
A d J
sSt= E = z_u d X u fv
d __d &%
¥, 25 =vXtqy 25 =vX—=g «4d=5km L »
07. A man, who swims at a speed of 5 ms ™ in still water, wishes to cross a river of breadth 20m flowing at a speed
of 3 ms™1. The time taken by the man to cross the river is- (TUT'08-09]
(a) 8 sec (b) 6 sec (c) 5 sec (d) 4 sec
Solution: (c); w = V57 — 3% = 4wt = = =2 = 55

08. Wb %l &TeitEd Skmh™! (A% 5741 3kmh™" (IT7 2[qIfZ® 550m 56Ul 4T TAr /I Mre o1 93 it
TS 2t @ oA TAST T A MG | S G A A FAEA SIS A ANY ORI AR

e fadm = [BUET'16-17)
TAIR: 7ASH #[0l MG fATS elramer g 31, t; = —===h = 0.1375h

e T A TS eraemm 7, t, = =—h = 0.11h = At = (0.1375 — 0.11)h = 0.0275h = 99 sec
09. m@amawm4ﬁﬁﬁwmmmnﬁmmwﬁﬁmmmﬁg

TS Fre O 797 @t 5 0 | @ @ [dy 399 [BUET’03-04, RUET’06-07, 10-11, 12-13]
AAY: ST @7 u, Aorra @ v 93 7 @ w 2@,

w=£:—20mfmm,u——;———25mfmm w

Y, ucos0° +vcosa = wcos90° ~vcosa=—u v EQO'

€, w? = v2 + u? + 2uvcosa = v? + u? + 2u(—u) = u? = v? - w? —

su=v25%—-20% =15 m/min (Ans.)




BT ) F )

10. ITE EIF AGTSIF ASH 6 b T FRFE G2 @RAT T3 4 Gare =4if% firs 2w @9z 76is
@S A t GTees 2/ifS Mre «it | @itea @t My <9 [BUET’00-01]

AAY: 4fS, G @ = u fts~! 92 GFITed @ = v fis-?

b =uty... (>)99€v + ucosa = wcos90° = 0 B
w
=:-cusn;=—E-'-w=\/uz+v3+2uvx'—“= u? — y2 m
u u A

TS, b= /(W2 —v) xt=>uZ—v2 =2

=vi=y

Question Type-04: S8 TG, FNTW, FNCA04] bayai« Foiiq 5f® Febr@

< Formula & Concept:

;/ —» 189 =g (AT T FACA
¢ TTICHA ACATE TSI (3 AIGTA i Fargaet Zr -

—s t

v-t AT &Pfe- .
TLu/ — 36 W2 @ ey @t <=

—

¢ ITNCHA ACATH TSI (@ FATeT TS FAT+ 0

y

v-t AT PO faaai-
—
¢ FNCAN-GF CFE v-t AT Fraeor- g
[
—1
¢ (T I TR IOTF@ IG varga fpg weet syargand Vinax

G2 SRR T It |

>

¢ T3 S=gM T @ oF FTA JAGT FNGA!, A ‘T" : ;
(o
|8 A (O | o

—_
phad

— 1

[Note: v — t &TZFa b1 Ga¢l Qe Cararapet e o e 1]

M@ > v =u+ft »>s="0t Bs=ut+oft? > v =u? 4+ 2fs




S __- 225 S 7 o

-ms~ <, — 7 .9 100
{d}?m y (c);ms {=—m
S0 "
MY () a=—2=2me2.¢=1, 5 250

3
AB STEETIN 0 60° (Mt A 7 7ro 4o @1 qm w01 BA F@emad e 30° @i B & o 93
FNCH TN G0 T O 10 km 0T @At 303 @32 g o ey eE A fifers za) S99 T @0

SRRl (BUET’10-11]
(a) Zkmh™! (b) = kmh™? (¢) 22 kmh-! (d) 7 kmh?
FAEN: (¢):

ot . " BCsin 309 10tsin 309 10 —
CD = xsin60° = BCsin30° = x = o == kmh™1
sin 60° vt sin 60° o v3 h

03.

05.

a0 T fHAE 20O FEEToite @Al 02 750 m oY SISy S0 00| q1@r 202 2% W2t 2 ms™2 AAgare @
18 W 4 ms ™2 FYNWA berer Seiifbea e siferast Ay o) [BUET'20-21]

. _vma:_ - __,_vmu
TAYR: fy = D2 =2 oty =1

v V
W, fz = t::: = 4% tz = ___I':;I!:

1
TR, s =5 X (t; + t2) X Vmax

’

| 1 1
3
=7so=§x3xvﬁm=-r‘max=2000 — [ ——h—t—

% Vmay = 20V5 ms™! (Ans.)
et el SIATRTA, TG £ TR s g St 90 v ol e 2 e, =2 = ) (BUTEX'18-19)

u L.5
T s = ut+-ft2=>1="+ 0 =5 ) R ()
u+v 5 u':i rt — '1 u — 1 u ﬁl u+v=2u v=U
" = - — ll-ll e L —r e — = — ——
R, s = oot = e = A (DTS AR, T B S = W = e (Proved)

Car A starts from rest at t=0 and travels along a straight road with a constant acceleration of 6ms=2 until it
reaches a speed of 80ms~*, Afterwards it maintains this speed. In contrast, at t =0, car B located 6000m down
the road is traveling towards A at a constant speed of 60 ms™*, Find the distance traveled by car A when they

pass each other. ) s [IUT'16-17]
_ s —® i
L (H000m bl
(a) 2400m (b) 3400m (c) 2800m (d) 3200m

Solution: (d); t; = E‘-‘- = 13,33s; 54, = 533.33m; Sz = 800m
Bntz = 4666.67 — 6["._.2 o tz = 33.33s > S-ﬂ-l = 2666.4m - S.Fi. = 3200[“




T P AT

06. Qb EEAMET O T T CRTG 4 A6 21 2km Tz wAfFS o BT <l | i ©r sifseies aemred x

TG 3R RS y T Bieet - +i a9 T T T2 [BUET’11-12}
e (?) t) (‘;’) ty (?)

: Sp, X )
UL O sl—m)ﬁ:tl =85 = -t1 tﬂaasz=v—;—“xtz=bsz=§xtz

..51+52=E(t1+t2)=52—Ex4=v=lkrn/min

SR, v=0+xt, = t, =E tﬁlﬁtﬂ=v—ytz=btz=§

Sty =v(§+i)=4=1(§+i)=%+§=4

ﬁW:OA—ix=1,t1=E;AE—py=1,tz=E A
Ly X (5 y v
=yl{2q2 =viz42 -
t1+tz—v(x+y)=>4— (x'l-y)."......(l) .

-l-xvxt=2=v=1'(i)=:1+i—4 t=4min

07. 90 TG AT 25ft/ sec? Gare IR °F 5ft/ sec? T 50 (8920 fgaEg e 1921t Ay sifeery wate
ST OfF T IfSras s feer fdy =4 [BUET"01-02]
Y G 25 ft/ sec?

> R >

25 ft/sec? 5 ft/sec?
———y  —
t

— > —
d d,
2 -2 _ﬁ. <3 ot
w,v =0 +2x25d1=5‘d1— WU-? szdzzﬁ’dz—lu

d=192 = d1+dz-f+ﬁ=v2—3-=bv ~=192= v2 = 1600 = v = VI600 = 40ft/sec

’ Question Type-05: 19[4, F-[T0[e 41 G2 AF-I1@l, AH-[20He SO T2 HeTF S

< Formula & Concept:
G STRGTEITS HIYHS GFee| STACITH G2 S G SAGACE! BT, AT & s = vt G CHT,

> s =ut+-at? u =S
5 2 v = (939
Vv=u-+at t = NNy

TR T A | U AR 47 TGS g SR g et e w1 | = et

MCQ
Ol. Two buses of length 15m and 25m have started their journey from Board Bazar towards Dhaka at the
speed of 5.2 kmh™ and 5 kmh™2, respectively. When will they cross each other? [TUT’19-20]
(a) S minutes (b) 8 minutes (c) 10 minutes (d) 12 minutes

Solution: (d); Relative velocity, v, = 5.2 — 5 = 0.2 kmh~=! = ﬁms i

Distance travelled by the 15 m length bus, s = (15 + 25)m = 40m

5 4{! 720
“ time required, t = — = — = 720 sec = 2o Mminutes = 12 minutes

/ - :
_ // el / MIEE IO R el T coe o

"'I




03.

(a) 15 Tt=© 8@ 150 5 (b) 20 GG @ 200 B _ [KUET'16-17]
(c) 10 (TG @ 150 i (d) 10 GTF=e @ 200 G (e) 20 GTTF"E 8 150 fAo[™
T (€); 20 + 13t = =X 3x 2 = t = 10s,— % s [S@IRATAMeH] - t = 10s - FAG = 20 + 13 X 10 = 150m

4o 39 20 ST 7w @ 2fheite oriTe corw 5 SEE 2T 3m/ sec? AT 2fReIR *oIT citereT | el

13 m/sec LT (MTGITS AT T 272 A9 2N (@0 {02 [KUET?09-10, CUET'15-16]
(a) 2sec (b) 12sec (c) 10sec (d) 20sec (e) 5 sec
’T‘IWH:(E);ZD=%at2—vt=-;-x3tz-—13t X

T, 40 = 3t% — 26t A, 3t2 — 26t — 40 = 0 7, 3t2 — 30t + 4t — 40 = 0 S ey

A, 3t(t— 10) + 4(t—10) = 01, (t— 10)(3t + 4) = 0 ™, ™

Ims™2  13ms”!

»
“t=10sec, —sec t=10sec [4FNgF T AZTA]

04.

05.

06.

4F & O 50 m A 9f6 AT FaRg! 2 e gare g o FArS 0| @ qZ0E G AR A T
(TG &F S0 G 0% S I 4131 @b @t g apifba waet i [BUET'19-20]
FAATYR: TP @ v 8 I G a T,

0+60xa=v=60a=v=a=_ 4, I = 7RI ¢ Ifea @ 7]
60v = 50 + 0 +§x a X 3600 =~ v=1.67ms >3z a = 0,0278ms~2

1T (U0 GO AP 3ms™? HAGEA BACS (0 AL €A SR GG CEA<F AT Tt Frgvpet
(U 12 ms ™ LA IS ST S| TP (AT EH0 A T GTa A0 000 4200 A[ea?

AN A X B C [BUET'17-18)
4, B A (Ut 9 3ms ™ GRA ¢ 30 ¢ Rvre coMerw ) @afb A 99 ¢t 12ms =1 catet ot t 37w
e re coftery

A8 B @7 VA x A, 12t — - 3t? = x = —3t? — 24t = 2x

= 3t 4+ 24t+2x=0......... ()

QA AP0 TP 40O A t G T I YL LA |

SRR (i) T AN FDHF 2 0= (24)2 —4x3X2x2 0224 x24 >4 X3 X 2x = x < 24

ISR IR0 AT 24 fi. 79 (ATS IFE 440 [T

(1R AIRCT WA 9T 2feea 84 FBIR 2118 2re 20ms ™! e o faces T w97 | @963 79w et
2ms 2 Fargarel TN e ian e or w9 e wa? SeRi a9 [BUTEX’03-04]
HAYIE: 4fA, ¢ 5757 e ffErS 21, 1 o 99 Sfow® iag = 20 t

2 YT AT TAG = x 2 x t? = t2

' 20t-t? = 84=> t?-20t + 84 = 0=> t?~14t-6t + 84 = 0=> (t-14)(t-6) = 0 .. t = 14, 6.

HIRLFE SR 6 (7. 27 2N SfSary 0 | S 14 @, °7 2l 13 ki sfowy s41 |




fy @ / SO ST T 7F: THITH-05

Question Type-06: A 9 S NoF @ 19 nAag TP
2 Formula & Concept:

> t OF (LTS WO TG, Sy = u+ (2t — 1)
= 1e2
> t CTIFTE (V16 SSEFIB FAG, s = ut + - ft

MCQ
01. G0 AT TV O Y ATT AT I8 2[SA7 CITow WW%WHWW: GICERCEAG
F0? [RUET'11-12, BUTEX’15-16]
(a) 44.1m (b) 122.5m (c) 78.4m (d) 93.96m
FTY: (b); 4fF, t 79w 7w s @) - %g(Zt— 1) = %H = -215 x%gtz = 25(2t— 1) = 9t?
=0t —50t+25=0=t=5,0.56; t = 0.56 sec ZICANT7H, (Tt > 1
st = 5sec . VAT ©wel, H = i—gtz ==>%9.8x (5)*m = 122.5m
02. foa S (e @1 777 Wfowra 1Ay Tea et weifes | 78 3 ciare 18 fitm sfewy Fae vgdoy
FTICC TS 2|2 STy F409? [KUET’10-11]
(a) 14meter (b) 18meter (c) 16meter (d) 12meter (e) 22meter
W:(a);5=ut+%atz => 1B={]+%:w:a|:>n<‘E:‘=:a»;—:|=4ms'2
Sy =u+za(2t—1) = 14m.
Question Type-07: EEAIfCE FegH WGl * [7el @
« Formula & Concept:
¢ TG beNIH 989 T, v2 = u® + 2fs
G9ITH, u = SFEEY; v = (R, f =Gad; s =Sfoera 73F |
Note: f. p. s A&[Ore-9 g 9 T, g = 32 fts™?
MCQ
738 G 492 @ el [Ro@fre W re &ffS a6 40ms™" 93 60ms™ *IfSrare S 2Pz | 1300m Ay
QPTEITE Ton ST O3 AR T AT T 20T | THEA FHIg 01 6 39 0O 720 QUi @S #{i |
[KUET’15-16]
(a) =3 ms 2 (b) 5 ms~? (c) 2 ms™? (d) 15 ms™2 (e) 11 ms™2
V3
TN (c); U CGTTA CF0E X, = o S Qs CoFtm x, = 22
2
e Bt Ay v‘:vﬁ = ?:::::ﬂn =2ms™
02. W2 G @3E @ErIe Refie ftes 2o 44ft/sec @ 66ft/sec ST ST Pe | G 9L 157 3ft FH0g URPTRICE
HTE O O OO 2 @@ 9 e | OO 2R WA AN | TR AN T FS? [RUET’13-14]
(a) 5ft/ sec? (b)%ft/ sec? (c) 3ft/ sec? (d) 2ft/ sec? (e) None
v,=0
= 44ft / sec vz =0 u, = 66ft/sec s o mans W
o Loy
wm:(d), |——)|(— - s, = - Mg, Mo
SI SI
s, 2 4 £ = 1573 1 f = —2ft/s2. . T = 2ft/s2.

Vo Ji




o Formula & Concept:
{1 2, (S0 TAE Y Y T CE0d @7 i 24

A4 3@s vZ = u? + 2fs [f < 0]

G[o JrE0- wie Sfows FHCd AR ST R RN
(i) s Vg ST TR < T @oeta - e g (i) x = 8= (i) x, = 2
. 2n-1 n-—
(ll)ﬂwWWm%ﬂﬁml‘ﬂi‘fw (“)N_____n-!')zgﬂ_]_ (ll)Nt=En 1)2+1=..-'E
- Zn-1 2 En 1 2
() s T S i o o ot A - et | () x = —— Dxp=—=—+s
(if) 0 ST (S T+ AW ! AT - et = (i) N = —— (ii) Nt-"zﬁ1+1

(i) N FTga 936 O&T (5% FACS HARTE, 93 @7 n @ T T EA n? @ TG (OF TA0S AR |
[erdie, (AR TG a MU TG (SF A0S ARTE, 7 @ n 89 T4 @ n2a & ©F (o7 TS AR (]

(ii) [, @WmﬁWWWWWW’T\/—EWWEﬁl
[Srde, a AT TF (BF FATS “AI0ET, ma NS GG (OF FATSZCA (@M /m @ FATS T4 (]

MCQ
01. wﬁ;qmﬁaﬂﬁwmmmm—w'fmmtmwm A A “TE Ao FIoS e
TG & (S0 FAE? [CKRUET’20-21]
5 5 4 5 3
(a) S (b) 4 (©) 55 (d)3~ ()5S
FAY: (b); HACIT = v
aFf & (o7 T A @A, v = v (1 - )= 9
Lol = L2 s SR
,zmv Emv xmn
ol R R O o RS 19
a5l we! (o Fate ARG A= Smy? = -mv? = Zmv? —>m (T-) = Zmv? x ]
my zxm]%ﬁmmwwmw
s omy xmjrﬁﬁmmww“ﬁw 4= oo
Shurtgutv =—=&n_-!;=.1‘gl_nlsf=%l=-?—; =4%5
02. @%b UG AHIIFA 3 cm TR 2T FACS O TLEF (@7 AW | FTHIIEA 2Af STy I =1 LA W FOYA
2t FAA? [BUET’12-13, 13-14]
(a) 0.5cm (b) 1.0cm (c) 1.5cm (d) 2.0cm

FANY: (b); FTE *Ife ©2i#{W] T Fa0eT 9% HACoe Short 27|

¢fa, F = Qqmmaiar 99
e 2_122 -
AB I, F(3) =2mu? —2(3) ... ()
1 1/u\*
BC @, FS =>m>(5) . . . (ii)
i &
N o L W e B 9 2 i
(i) = (1) S uz————_lag—B:#S—l:m
LI"—T 1 3

Shorteut: S g SIS ST — S (71 QAN STl x TG SO T x =

T | -

__ 3cm

Shortcut: 5' =

>
3

_ s(n-1)?
(2n-1)

/

ARSI ST a9 U, .

- =1cm




BT Y

ertten
03. wﬁqmﬁwﬁwmwwm = T RN SET STty el AN e AAE s Jenh
TG OF] (S0 FACO ARTI? [BUET"09-10}

19v,?
100

2 2
v 81v
HAYA: ve = vnz - 2351 a1, (vn __.1_:;.) — vuﬂ o 2351 1, : 2 - vnz — 2as; 2351 —

SRRV, 2 = 228, = 0+ 285, = Vo2 « == 2 2 =20 = 5263 (4R)) .. A6 55 we

S 100 sy
sl v, g g LoofoVy® 81
REwt: ST, By = smv2; sRREITS, v = 22 Ef =im () =y
Q9T (Ek-—)Ek muEkﬁmWWW1ﬁw

100

Ey, e sfeers w1 a1 — © oot = 5.263 5 wwt = ey 5 5 et

Question Type-09: STATFS (5 A5G

< Formula & Concept:
> O AT O ACAFS @ @ O @R SRS . . Ammimemeee- Va

> e ftes cofet seeifees (3ot 203 Sitna Qe et "

> S @ it cva @ Sees weefre @t Afg e 7w V- - ~- - A
ofF fAae @ e w17/ @ A AEEE o6 T e
caeTaeE o Repiril 542 wiesifiess caoom i e e o e V,.F--- -------

B @ AATH A 99 @A, Vap = V) — Vi
A GF ANATF B 97 @, Vgy = Vg — Vi
S41E, Vo = Vg + Vap 992 Vg = Vi + Vi
SR, @M 936 77 @7 Y32 TW0T ATACE B (17 987 @0 #ife Hory qBHT @osia =

MCQ
01. «gFem Afqe v Bf/aD @t a3 @t sifera u RBfi/es @t exifEe a0 Jew e «ife fire s
T TSR ATATT G SeifEe @ Fo? [RUET’14-15)
(a) J u? 4 v2 — 2uv cos (sim"l -E) (b) \/uz +v2 + 2uvcos (sin_' E)
(c) \/112 + v2 — 2uv cos (tal'l_1 E) (d) Juz + v2 4+ 2uvsin (Siﬂ"l E)

vk TV N
Wﬂﬁ:(ﬂﬁﬁﬁ:‘mﬂi);m»— UN_’E
Fig: 1 Fig: 2
& fom (At #11Z, GNP #fe @, W =T+ V 2 V=W —1 ...... (i)
fast fou zrw #112, @MTes siieows G SIelfes @, 77 = W — G = ¥ [from (i)] = 77 = ¥

N, /) - /) Ao o s o,

(e) J u? + v2 — 2uvsin (si.n'l E)




4 17 i
/ % SO AMTS T A WLH-0d

02, 200 m R 300 m T 7R GF 9FH BN (AF gFR e w2 TR @ IU@T 40kmh! @3

30 kmh™ (I07 (@I A | F© FAACH 931 AF=GS Ao F9047? [BUET’12-13]
(a) 2 minutes (b) 3 minutes (c) 4 minutes (d) 3.5 minutes
FAAIYIR: (b); &% TS (@RIR IR @ Sfoes Fa07 40kmh ™! 97 GH2 F4C4 |
t T WS FAC [t hour QI | B
40t = 30t + 0.2 + 0.3 | g
= t = 0.05 hour | < P
0.3 km

= t = 3minutes

03. 80 m &IE G FAITS @IS 7 AT O GArEIfE S Mre awew e 1 wies! 4 minutes, g @re
AFTE Of #{T9 S 0 #1715 minutes | @A @9 g =1 [RUET"12-13]

(a) 15 m/min (b) 12 m/min (c) 16 m/min (d) 14 m/min (e) 13 m/min

FAHYE: (b); u = 20m/min; Vu? — v2 = 16m/min; v? = 202 — 162 or,v =42 m/min

Question Type-10; % *197d 337 2 e Soldol o3 Few @

© Formula & Concept:
| v SRR JEeI 28 967 7@, h = ut + - gt? T S
v=u+ gt TGM IR FAS TA [16T @0 &) e e L A s
u = WAL, v = IEa, g = oo g LD

MCQ

01. $u9 foog Walb #iT =T MeTd E-i-sec o #{reafs TR *+ offeqr ot AW *tara @5 327ms ! T, O

PR TOIAS! LI~ [CUET’13-14]
(a)45.5m (b) 54.5 m (¢) 50.0 m (d) None of these
AATYI: (b); 4, FToE SIS = h, HSI HIT =t

% Bol ST = = st = (D=

327 327 g 327

vh = x 474, ;—;-+xJ§=%=:x=7.3?9 = h =54.5m

& 02. @B =7 P2 GG AT 4T G ©f 3 sec-& FLAA AT CHRIE FLoF 1S 774 [CUET’10-11]
(a) 14.72m (b) 88.29m (c) 44.15m (d) None of these
TAA: (c); h = ut+5gt? = 0 X t+ X 9.81 x 3% = 44.145m

L /) - / R S S
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Question Type-11: G (ATD [T ATYTT 2reT=e 44 5if @@

< Formula & Concept:

¢ ST I8 OF, v = u + gt ; h=ut+%gtz[ﬁmm+veﬂﬁ]

¢  Special Case: I8 WIfOTS x AG AT FAC I8 TAF o1
h BT (T BT G 5 vt e @, v = 2gh = v, = /2gh o
w1 WIbTS St F9T &F A 7Y ST
u, = v, = ./2gh 932 1167 @ o @, v, = 0
4, T = f
nﬂ‘*ﬁ’.vg=u§—2fx=ﬂ=u§—2fx=2fx=u§:-2fx=2gh:.f=g5

F (b offira)

"-Wﬂﬁ=mg+mf‘§ﬁ ®

T
|
mg

EF=mf=F—mg=mf=hF=mg+mf =mg+mg2_._F=mg(1+E)

MCQ
01. A particle falls freely from a tower for 4 seconds. What is the distance it crosses in the last 2 seconds?
(a) 128 ft (b) 16 ft (c) 96 fi (d) 192 f (IUT 21-22]

Solution: (d); d = %g(ﬁ - 2°) ft= —:-x 32(16 — 4) ft

= 16 x 12 ft = 192 ft[Note: in f. p.s system g = 32 fts™?]
02. =i 98 &A1 A4 Syula TGFER 2fend el Foea s =t s=g 128 f yarg w&iEe 1ab /% 2 cere

Sfezra 33 | Toaa iy o e Cwer 38 e fate s w2 awafeen [KUET’11-12, CKRUET’20-21]

(a) 13 ft (b) 19 fi (c) 21 ft (d) 27 ft (e) 16 fi

TAL: (e); h = ut +-gt? = 128 = u X 2+ X 32 x 22 [g = 32 fts~?)

= 128 = 2u + 64 = u = 32fts™*; Trd e @7 fee 32 fts—2

%M Toitaa a7 At h' THerd 7T @F Fa, u? = 2gh’ = h' =

03. If a stone is made fallen into a vacuum well then it will reach the bottom with a velocity of 18ms™*. What

is the depth of the well? [TUT*19-20]
(a) 9.18 m (b) 18.36 m (c) 16.53 m (d) 32.06 m

stone

u? 322
= = 16ft
2B 2X32

Solution: (c); v? = 2gh = 182 =2x 98 x h » h = 16.53m

= q_r- —_— =
L
—

-




&Y

04. 4 Y SL5 @0 TF 6 R T% g7 2o ~fo® T 3 5 G, ekt 03 33 7 o1ve | st So iy
NG YT AT $97 [KUET'16-17]
(a) 18.973N (b) 9.486N (c) 4.7432N (d) 2.3716N (e) 1.1856N
TA: (c); mg(h +x) = Fx = F = 2600 _ 4 7435\

05. 4 kg S99 I8 150 oM Twet i +ifew 2 sinra fooq 2 fibw et 3= 37 =11 38ba Bog s
N oI AS- . [CUET’14-15]
(a) 2979.2N (b) 2879.2N (c) 2880.2N (d) None of them
TAL: (a); R = mg (1 +2) =4x98x (1 +=2) N = 2979.2N

06. 0.25kg @3R 0.50kg BT TG T8 IUHTH h, 3R h, THS! TS TFOIF 1T GF2 TN Ho=fETe B v
%:— a7 i fAdfy =09 (KUET?13-14]

(a) 2 (b) = (c)= (d)= (€)=

Wﬂ'ﬁ(d).E--—mv "-mNZgh mgh; E « mh . mlhl—mzhz:-ﬁ-:%_%_.;

07. 10kg St 0 97 9.81 fibH Twot 2o “ifew zr wifa Wy 1.962 i et wta e =1 b7 efewary <=
OF TH FE? [KUET’13-14)
(a) 588.60N (b) 298.30N (c) 2452.50N (d) 4905N (e) 9810N
AAY: (a); mg(h + x) = Fx = 10 X 9.81 x (9.81 + 1.962) = F X 1.962 = F = 588.6N

08. D AT SRIGHIHICA (1 G FA (400, 800) fAvre w@gw @04 wae fgweea wray s (400,0) fvre
S[qFE 04, i At #f 2ta? [BUTEX'12-13]
(a) Rwa T2 (b) ReB @A (¢) RS SEYA 2@ (d) @FG 3 A1
AAY: (a) ; mMmWﬁwm|

‘ (400,800)

(400,0
0(0,0) ){

09. Wb BT MEA 20O SANY *ITT GFE *1e7 x Ao vy citerer Sreaas Méfva y b= fes e
fam g coltes witEs <7E St e et 28| 9t @2 It BRTS Yee , Breita Twel fdy w4 [BUTEX20-21]
AAYI: x TAG A 7 @ v A, v2 = 0 + 2gx = v = /[2gx
932 % @12 ey S Aersa @t =+
T FfA, & FA 20O t TIY *[F O TS T G Brewnas Twef = h

1 1
W.h—x=1/2gxxt+-z-gtzu:q:qgh_y=5gtz

R s@,y—x= —j%
- )2 —w}2 M 2
a4, h—y = —gt sh=y+-= g X U" 0 _ L 02 ayh(x-y)? | (xy)

4x 4% 4x

« fodr Breareem Twe = L1




SO IO Y A& WHIH-0»

® Formula & Concept:
T e 989 o, [CHEE MtE +ve 4T9]
v=u-—gt
h=ut-— %gt2

m.

t = h THOT LATIR TITS AN
— HTE15 Tio] Sfeers e 7 h CHOH I AF UG Iy
t, = t T h BHOIH GH1q 27 HE THo! HASEFH FT
G (TP T T
h = ut-; gt? = 2h = 2ut — gt? = gt? — 2ut + 2h = 0 e e e ooe ()
(i)xﬂamtﬂ ty [ t '8 ty, A h THSH ATF]

r

0
e
=

t+t1 e Zu} EU e t+t1 =-——T|—lﬁﬁ1w
W-zﬂmmﬁww T=t+t,
&N, [ty =t
MCQ

01. The height, in feet, to which a golf ball rises when it is short upward from ground level is described by
h(t) = —16t% + 48t . Where, t is the time elapsed in seconds. Use the discriminant to determine whether the golf

ball can reach a height of 32 feet or not, and if it can then how many times it reaches that height. [TUT'14-15]
(a) Not possible (b) Possible to reach the height 2 times
(c) Possible only once (d) None of these

Solution: (b); 32 = —16t? + 48t = t> = 3t +2=0

Discriminant = /(—=3)? — 4.2.1 = 1> 0 & The golf ball can reach a height of 32 feet. The equation has 2
solutions, Therefore, it is possible toxeach the height 2 times.

02. 19.6ms~! @ QFfB e et Sotad Wce Frwet T @ 79y #itd @it $Te “[erd ©I 26  [BUET’13-14]
1 3
(a) 2 sec (b) 5 sec (c) 4 sec (d) , Sec
A (¢); T = 2; = 28 ¥sec

03. u @ Bora e W=D 4 cdies Twor wde wfewrs Fare (@ 7y fra of fAda o= [RUET'19-20]
T4 ST TR ST, h1=% xE =t
e WAL AR - 0% 4 _"iwul_"i’g J:
A, hy = ut - gt? = —=ut —gt? =~ - gt? ut+3-=0:t= %) (1;};#,_)

T emm%@muﬁmmmmm 2 (1—?

04. WCrSiE 2fiFe @D I/ 10 EIEae 117 fiom Twom S 7=am &g et | avseid @) ¢ swoe FdF
91 [g = 9.8 ms™?] [BUTEX’05-06]

MY h=117m;g=98ms™%;u =7; T =2 [\
h=ut—>gt? = 117 = 10u — 4.9 x 10> = u = 60.7 ms™" (Ans.) 10s
AP, T = “—”"“‘“’-1233?75(@5) '”“‘{




< Formula & Concept:

¢

mﬁﬁmw,"h?ﬂ [u = wfEas)/fesst @)

¢ T Swet, H = & [T Twerm Bots S, t,,, = 2]

01.

02.

EE max - g
MCQ
4l By Brewcm MRy 2o @@ @ 21 m/s Ao Sefie five Mowet w9 T 90 e
AMTH* ZTS 84 m T SfETS WS T4t Bewas She! 997 [RUET?12-13]
(a) 30 m ("’l 39 m (¢) 45 m (d) 20 m (e) None
, X 4
AL (c);t=E;- =—=4s;y== gtz =-x98>~:43 =784 m
AT #1200 ft/ sec. (Ao TSF ST A2l 300 (e Afire 2 B2l O TwOR BIEr [BUTEX 12-13]
1 .
(a) 256 ft (b) 355%& (c) 156 ft (d) 56 ft
ey u®sin®® _ (200)%x(sin 30°)% _ 1
T (€); Himaxy —5— =~—— —==156 ; ft

03,

04.

05.

G0 PO 200 ms = @ At TATaa e el ot 2071 G710 sec. 17 S G FNTE GF2 B D
et Bofez fces o=t w4t 2o 3 ot ew S 9z Twer fiffre =, wra fasi st @ fdy w91 o

witg, g=9.8ms 2| [CUET?13-14]
TAIYIN: 22T Fel1F J2&s THSl, H = G = 2040.81m; G4, t = E = 20.408s

» Tady @i 9ffe 9197, ' = (20,408 — 10).= 10.408s; h = V,t' — : ~gt'2 - V, = 247.08

Sfas A1t 90° e [fre @ IET ATFnFe 7414 Thol 97 [BUTEX’10-11]
AAHA: H = ;—;

u SATATe W32 g SIfeFder Gae Aeieitd S Aine 9 = Taw #7 frsae g fFa sieia?

AT T = 22 [BUTEX’10-11]

Question Type-14: A0 ST (2 T (T CATE T8 (RS (S| O3 AT THS! HeeH @

® Formula & Concept:

fowt @, FTCATe (u ETl) TR 0 (AE M (I TG (LT ST T I (1R T8 u @ AFET A1y
93 u @0 T 3B 3% T TAE TN @7 214 OIF (@51 O 73 *77 LA (NS0 &) @ 2= 380 o
Q| GF FAT |

f E% @A CATF AP0 0 @OLE (RIS MY |

h

4

41t fFees aece A< fowl <4 2052

Q¥ T T8 NBTS NS 03 O AH0F Twel LA = h + ut &7 A6 79, h = —ut + = gt?
[h T (AT TBMH ZTT ZF G2 t FICH AF0 ANCAC] ut YIg ST ] -

~h=—ut+-gt? + h+ut=2gt? - I ghire @ ST T4/ TZ0S AH6A Sl = - gt?

| | - / e




T ¢ Ay

01. Wm%@nﬁwﬁ:ﬁwmaﬁmmmm 10 GIEE=C #F WIore #te | Mbre @b sHre
T4 TGS [ @ SHoH A=A ©f - [KUET'17-18]
(a) 1470 m (b) 980 m (c) 1960 m (d) 490 m (e) 245 m
STAI: (d); hyomp = —ut +7 gt? = —u X 10 + 4.9 X 10? = 490 — 10u
% Nplane = 10u + 490 — 10u = 490

02. 10ms™! @S TEAE (FF @@ Lo AF0 ARG pPAl (T (eHF 10sec #F MOTO AT@ | A0 @e
CTGTE AN (LT THo! T f&e? [CUET’14-15, BUTEX13-14’ BUET’13-14]
(a) 590 m (b) 390 m (c)49 m (d) 490 m
STAA: (b) ; h = —vt+3gt? = —10 X 10 + 4.9 X 10? = 390m

03. AT G T QI QLA T GFf6 I (el Z0# ©f 5 sce 217 TorS #te | IH Fore = 217 sy
QTR Swet T 9 [RUET'18-19)

W‘@meﬁmmm. hl = ut; WW, hz — -Ut""%gtz s h1 — hg
sut = —ut+- gl:2 = 2ut = —gt su=8=298 . y=12.25ms2

4 4
+H= h1+h2—5><1225 5% 12.25 + 4.9 x 52; H = 122.5m (Ans.)

Question Type-15: 58 3@ T34ty 7o 98 Us2 M S @@
< Formula & Concept:
Qe 26 SEm SEmTSit Sfee 3857 oy oifes FiTaeetEt TRER S0 e W [ Tae 1)
¢  Shorteut for MCQ: 936 ¢l ums™ (a5} 4Gl Bt face e T2 2 a2 t sec ota I @ 993 77
TS G AT o aﬁwmﬁwmﬁwmw“zjﬂ"mﬂﬁﬁr@m|

01. @& FUF 200 ms™ @T2 <G ST e 0% T30 2611 @ 10 sec It 9o A6 FAF U3 7 O
et Sota e feses e =y A o uw o Jze Twen fifee 7w, e T wm @t A w9

[g = 9.8 ms™?] [BUET07-08]
F

STANYA: ¥ U J28W Tl h = = = 2040.8m 932 JTTT THO BH t = 22 = 20.40 s

EPINTS, SN Fefd ATHTom 20.4s #ta Oidie Q¥ @ FTFTom (20.4 — 10)s a1 10.45 2Ita 2040.8m SHST F9HH

fafere 23 |
i, 37 F9a fRrFoe @5 = u ms™?
Qe , u X 10.4 — % x 9.8(10.4) = 2040.8 = u = 247.2 ms~! (Ans.)

Question Type-16: 92 Y GF 0 98 ©ATHd fues, 97 =6 59 Wes s
< Formula & Concept:
AT IF od G0 W SIS FRPae (FF S0 TAK F900 T4 | [#1fo7 FHaacarer o]

MCQ

01.  Suppose you decide to drop a melon from rest from the first observation platform of the Eiffel Tower which is

38.3m about the head of your friend who is standing just below you. Your friend shoots an an straight up at the
same time with an initial velocity of 25.1 ms™*, What height above your friend’s arrow head does the collision

occur? [IUT'I 6-1 7]
(a)31.92 m (b) 26.27 m (c)46.93 m (d) 22.32 m

Solution: (a); 58.3 — (25.1t — 4.9t%) = 49t%;t = 2.323s:5 = 2.323 5

q
Y, ) - [/ A7 17T TR .




°
¢

0l.

02.

Formula & Concept: a (It Bf¥ ¢tz u (051 [ &l cwva-
» Vg = Uy = UCosQ » vy =uy,—gt=usina—gt
>v=Jv§+v§;Bv=tan“1E’i » x=uyt=ucosat
Fy=uyt—§gtz=usinut—§-gt2 Pr=Jx2+yz;Br=tan"'§
ceraforas AFae:
»y=xta BX" - u, =u sino = .

) atann _Zuzcuszu_xmnu(l -E) ’ he S %*mwmﬂvfu sinu—gt=0

91 B0 ST T |
_ u®sina :
> AT THel, H = & & H
> A6 THOIT BITS AW, tyay = oo U, =1 COSOL
B —— )|
> Rpgerrer, T = 22500 = §
’ 8
% sin 2a
> W AtEl R = u®s
£
i 20
»tana = =
MCQ

What is the initial velocity of the projectile body? [IUT'18-19]

.I.Y 5
0 H=10.19m
(a) 36 ms™? (b) 20 ms™* (c) 18 ms™? (d) 10 ms™?

2 2
Solution: (b); H = u®sin* 0 . uPhe %I:I_= i J2gH N 1.4"2:-:9.51:{1(:.19 = 20ms=1
28 sin< @ sin B 5

A small ball from the ejector device at O is ¢jected in such a way that it passes through the small aperture at A and

strikes the contact point at B as shown in the figure below. The coordinates of A and B are (2, 2) and (3, 1), respectively.

If the player controls the angel 0 and velocity v, then the value of 0 that gives him a success is: (IUT'17-18]
. TA
e
by
“B
- x
ejector device
(a) 29.7° (b) 66.8° (c) 23.2" (d) 74.1°
Solution: (c); Let, equation of the parabola, y = ax — bx%; a=tana; b = $
2u® cos? a

(22)=2=2a-4b;(31)=1=3a—-9b:a=7,b==

'*1.;_ ~0 =90 —tan‘l-;: = 23.19° =~ 23.2°

N / - /

< 0= tan




/
/ SO TS T I TLHT-0

Measurements of a shot recorded on a vidcotape during a basketball game are shown in the following figure,
The ball passed through the hoop even though it barely cleared the hands of the player B who attempted to
block it. Neglecting the size of the ball, find the height of the ball when it passes over player B. ~ [IUT'16-17]

N b=25m ole=5n
(a) 7.40m (b) 4.72m (c) 11.48m (d) 9.40m
Solution: (c): B = 30tan30° — —E2%— v, = 20.2632; Y = 7 + 30 tan30° - 7 B2 = 1148m
04. @3 DISHIT 90m 8 S 30° Frsiet @1t wafd Tqraa off (el 221 Srewieam Swet W 15m 27 oiF ofFfe
oIt A s were o) offm i 3e? [CUET’11-12]
(a) 37.8 ms™!? (b) 67.8 ms™~? (c) 38.7 ms™! (d) None of these
- 180
AAYF: (a); x=ucos30°.t=90= t—‘“ﬁ v
S _ z (=] 1
h—15—1|451r|3(}.t—5gtz 15m
1180 2 _ 30°
=15 =2 = =492 =t = 2.75s r
u=2 — =37.8ms"! ’ & ¥
=N gy UeNRS

05. @b ST CTAICTA “MTA™! (L Bl FRE 147 m FH0g (B 7 e @i 98 49ms ! @) SIpficed iRl o GiTet
(FEI & a = 60° A IE0 (IR @ Jrre siNre a9 srtse s (g = 9.81ms—2) [BUET’10-11]

(a) 26.01m (b) 78.03m (¢) 254.61m (d) 46.20m
A4YME: (b); y = xtana — B’ = y = 78.03m

2vy? cos? a

06. T 2TFF 21ms ™! @0 932 THSATHFA AN 30° @ITst ooy 2T Fa1 2271 «@fba o, e Twer o

% CItE=C 74 ©fF 548 @ @7 Ay o4 [KUET'19-20]
F 4
FA: 1@, R = 22220 = 212 x S0 = 38.97m
Wﬁﬂ’m. H = v sin? 0, " 21 xsin? 30 = §.625m
28 2X9.8

X =Vgcos0pt=21Xcos30°x 2 =21v3m
y=vﬂsinaﬂt-§gc== 21 KsinBU"xZ—-%x 9.8 x 22 = 1.4m

« Feport fre e o, r = }2+y? = [(21v3)” + (14)% = 36.4m

Vy =VgcC0s0By =21 X cos30 = IB.IB?ms"";v}, =VpsinBy —gt =21 x%xsin30-98x 2 =—-9.1ms™*!

. @, v = Ju,% +v2 = ,/(18.187)? + (=9.1)? = 20.336ms~" (Ans.)

07. AW veosO = ucosO @2 v2 sin? @ = u?sin? O — 2gh ZW &Y 9 A, v2 = u? — 2gh| [BUTEX'18-19]
AAT4H: (TG ML, veos O = ucosh... ... (i)
v?sin? @ = u?sin? 6 — 2gh .......... (ii)

(D)% + (i1) = v(cos? @ + sin? 0) = u?(cos? B + sin? B) — 2gh ~ v? = u? — 2gh (Proved)




OB TS I 7F: ALH-0

/ B

08. @b I7 SR e 0 et Bofe Tt e =1 Tafa e 39 A% 25 ms—, 1.25 CTFTE I e
Ww%wwmcﬁm,emmwﬁ@wagzmms-zwwl [KUET’04-05]

u=25 ms

=usinEI 25xsin B .
T ¢ = === = 1,25 == =sinf=>.9 = 30°(Ans.)h
0

09. lonﬁ%‘m%waﬂasﬁmmm%wsoﬁwmﬁmwﬁmmsoﬂmqﬁmmmﬁmﬁwvrw
AN 9L A BIGTER ATe! 20S wofg AT 77 SRR A 45° it Betra faves AT 3wt %l
[RUET?04-05)

+ VC0s45° = 50c0s30° = v = 25V6 ms-!
W91, hy = 50 sin 30° x t+%g‘t2;hz = 25\./Esir1¢l-5"":.«:l:—%gt2 S hi=hy = 100
= 25v655in45° X t + 505in30° xt = 100 = t = 1.464 s (Ans.)
10. mwmwmiﬁmemﬁqmwmawﬁmﬁWﬂwm ©f (e o

FAYE:R =x+ y; a0 = 45° .
w.h=xtanu(1—£-) =='h=xtan45”(1——"—) h
Xty
cad X+y—X : . Y, 45°
=h=x(3X%) + h = 2 (Showed)
& y

Question Type-18: SHGT4 oA9HE, RISY SH®! G IS ) P s R fT e
< Formula & Concept:
> |97 #if@l R = u?sin2a
__ 2usina
> QG {53 11 T = —

> 37@ Bl H = 0 [y Swen e Aferant ssfie e )

2B
4H

Ptanu=?

Note: 7215 780 3 I o 93k (5 — ) (1Tt T e it @92 wefie vay wfvesy w0,

MCQ
I
Ol. u WWWW x mq mmwmw [Ang: a][BUTEX,IS-IGI I!
. 2 usin® a u’ sin 2a u’sina |
(a) 521 (b) 5 (95 (@5 |
02. SRSf OrFa YArEn A% @R i e A 1 397 [BUTEX’13-14]
(a) 15° (b) 30° (c) 45°

TAMY: (a); R’ = “? sin2u=§ =150




VE WA -~

03. O *IF 200 ft/sec ([T TR LT AN 30°CIT7t @ffie 2wl T7 T SHOR BaR?  [BUTEX’12-13]

(2)256 fi (b)356+ ft (c)156 ft (d)56+ ft
ELILIEH (c); Hmax . - s:gn_zﬂ — (Zuﬂ]’::s;: L0 = 156 % ¢l -

04. OS> T v @05t Rfe 2= OfF SIppfire wiEt & Se4in Thold 4 o9 7| GTHiE T (@ 1 —
(a) 90° (b) 60° (c) 30° (d) 45° [BUET’11-12)
FAY: (d); = = tan 8 = T = tan 6 = 6 = 45°

05. u G aaav@zﬁmw 45° (et e Tl STShE A Z9- [CUET’11-12]
(a) — (b) 7% (c) ( J') (d) None of these

ST () u T & ST AT 45° GO ey ot e o1 v g o = - = (1)’

Je

06. a2 @ e aF erwotea AWE <@t R @g & b fead sew 5<€1fus %ot h, h' 2, (e @,
R = 4Vhh' | [BUTEX’14-15, 19-20]
FTAY: R = “1“;2“ (4f, FATmeis @5 u @ e 0]

2ufsinBcosh

4
u?sin?0 ,  u’sin?(90°-8) u?cos?0
WRHE, b= S50 = SEOD) e

4m 4Ju"sinlﬂcnslﬂ 2u’ cosOsin @ o & 4W (Shuwed}

07. aﬂﬁmﬁﬁ@mwmﬁrwqﬁimsu yards Y(9 @42 75 feet T oreutea s Tog facy
Seeed Sfewy 0 cifEr fAeso Afetast @ Frsae @ea 7w R 3  [BUET02-03, CUET’14-15]
TATYE: 44, e Aiferast u @3 e @ e o

=50 % 3 = u?sin2 a'=100 x 32 x 3..... (i) u

. R u?sin2a
~ 2g
qqr

A 75 = H = 25072 2 in2 = 150 X 32........ (i)
2g

751t

it e sinfa 150 -
(ii) + (1) = 2sinacosa  100x3 = a=45°(Ans.) oL
(i) 9L @ a = 45° 70, u%.1 = 100 X 32 X 3 »» u = 40V/6fts™?

150ft
4H AX75 e
t=—i tanf = — e tanf = B = 45

_u’slnz# 2 3nnxaz=u=40@m_1

k=1
mmm—

u
B sin90°

08. o 3 u @rst fAfFe @I Ao 7414s THe! 97 (BUTEX’09-10]
AAYE: H,, = LS

28

09. 4T IF mmwﬁwww@ﬁ:%ﬂm G2 SIS 2@ R S 0 | 70 Sitas SH=a ty

‘ﬂq\ tz W, m C"T’IT‘B C‘I, R — Egtltz [BUTEX’“?‘“SJ
ST S S, G2 SRR AER O 92 u @ aifire 353 12 AR &4UEe (@1 9tz | 90 @I o
A e G— II).

w‘ t, = lusglnu: (i) qat, = 2u sing(g—u) — Zucgusu --------- (ii)

u® sinZa 2usi o.2u cos
LHS=R= n o.2uco u:_g zuslnn 2ucosa

-gtitz— R.H. S [(HIT1==T]

_ // R // oSt QoI W bl .




Y

10.

11.

0l.

02.

SO TS T 713G : TL-0»

936 L6 39.2 B =S 19.6 fivE Swer RfE 96 orearE = T TIPTS5 A LEHIOA
ATFAY @5 8 @1 [y 571 [CUET?05-06]
FAY: QT H = Lsin?o
3 EE
_ wsin20 H _ 1 19.6 1

. g R 4an0 = 392x2 g tan®

~tanh = =20 = 1 o 6 = 45°

R=392x2="5in90° » u = 27.72ms* (Ans)) R _392m

BN TS 28 ms™ @A 0 =G 2| Wt Tt R (U 40 m T @<z H R B 9 ore et (e a9
SRS ST 9| (ReTIte Bwet H @3 15 Frereite cort 331 (g = 9.81 ms™2)

FAYI: 4f¥, Frwsie @t o, [CUET?03-04]
A v55in26,
[
_ (28)*xsin28p ., ..o
=> 80 = — 2.0 =45°(Ans.)
__ Vgsin®08, _ (28)®xsin?45°

S, H = 25020 = S22 — 19.98m (Ans) 4O

[R5, 1 Twet @ 0 sfeers s o4 2w Gift 2w 5tdin Swef]
Concept: G2 CF(E TS FIAF AT TT AN Facet siwee &1 s s u

(0,0) QR x — y S 4T 3@ AT B0 | f[ 10,0 \
h=usinut—§gtz:x=ucusut |I
MCQ

QFEE ARG 3.5 bR Twer Sfiw s 30° @ e 9.8 /61 @t uafo &t <=1 Bre wiaE 907 aaew
CATETANG 2.1 fAbTa Tpre I9b0e 403 (e | (ITAIATG MRS o id fee? [TUT’11-12, CKRUET’20-21]
(a) 10.44m (b) 12.56m (c) 11.20m (d) 20.89m (e) None of them
TAYH: (a); 109 SO Tog g, h = 3.5 — 2.1 = 1.4m

h = —usinat +%th = 14=-98X sin30t+§x 9.8 xt? =49t -49t—14=0:t=1.23s

‘. CATAIRITGTAA 4TIS! g, X = ucosat = 9.8 X cos 30° x 1.23 = 10.44m

39.2 G Tf W0 B pO O 19.4 ms™ (@03 Q3R 30° THIS (@I G 951 TG ST ZAT | 916 B
AT (TP TS FI2 NHTS SEe FAE? [KUET'18-19]
(a) 32.5m (b) 65m (c) 6.63m (d) 637m (e) 98m

; s - & gx* -
THAYE: (b); ~39.2 = xtan30° — ——>———— = x =~ 65m

L) /) - /




Written

S/ / % / O TS T PIE: JEH-0H

03.

05.

06.

QTG FGHTOA 1.25m THS 20ms ™ @0 PR T 40° (I GF(B IFACP SIS B0 | GFE P
BT B (AT 50cm THOH KT e | AT @ fRrsitaa 9qras] Ry Aew a4 [BUET'18-19]

20 ms*!

h = —utsina + > gt? = 0.75 = —20 sind0°t + 3 X 9.8

= 49t — 12.8557t—0.75=0 ~t=268s | h=125-0.5=0.75m

9§, x=ucosat = 41.06 m (Ans.)

39.2m ©f T 19.6ms™! @7 Q32 30° THS (et @I 39 TG OU T | FEM0 FLUT, (P GIR F9 &0

OTS NS Faa? (CUET’09-10, RUET’07-08, 11-12]
A vy = vy, + gt
vy = —19.6sin30°+ 9.8t.......... (i)

h = vy t+>gt? = 39.2 = —19.65in30°t + 4.9t

= 49t2 -98t—392=0=2>t*-2t—8=0

S t2—4t+2t-8=0 x=v,t=19.6c0s30°X 4 =67.8963m
Stt—4)+2(t—-4)=0 ()T, vy=-98+98x4¢=294ms™" 7
= (t—4)(t+2)=0 s = /x2 4+ y? =78.4m

St =4,-2 (TT))

v= vaz +vy? =v29.42 + 16,97 =3395ms™*

-, TEM0 4s #F, S 49 (AT 78.4m A e 1te 30° (#ftel, 33.95ms ™ (IT5! S9TS 404 |

B 2@ 1 m Tota wrafge «al @b qea t = 0 3Wer Uit facy sers =1 2 <@f ofim e 30° @i
20ms ™ *ifSrs 716 BrerE, MHTs SGe Fae 900 F© 797 3?2 79 ¢ o @ gefie vags fdy o)

HAYE: Here, h = -u (sinu).t+§gt2 =1 =—20xsin 30°t + 4.9t = 49t2 - 10t—1=0 [RUET06-07]

= LE00AGACD — 2.1365[t > 0] (Ans)

X = (ucosa) t =20 xcos30°x 2,136 = 37 m (Ans.)
qFee c4rarare 2 fbm Twer i e 30° @ e 20 fir/@. @t 9t fFes 99 Bre T wen ae

TG | foE Bhre (6 4ta GFe | (TG FReR NS Ay a3 [BUTEX’06-07]

FATY: A B, B (ATF F916 ZLC TR 290 '@ t Y A0d C (ATF QG ©f 4T3 (e |
OA,0B=2m 80D =1m ~BD=1m

=1

20
]
B 30

I, BD = 1 = ~usinat+gt? = 1 = —20sin30°t + 1 gt? = 10t + 4.9¢2

=49t2-10t—1=0 ~t=2.1363s (TS7% YefTg< = 1)
Z. CATETTTGTAS 04T g = OA = ucosat = 20 cos 30° x 2.1363 = 37m (&) (Ans.)

J =« [/




= Formula & Concept:

01.

02.

03.

04,

ftea st g (+ve) Riraser g,

- M=ng+v§
PVy=Uy =1 'P*v_,},: y T8t =gt "
» 0 =tan"1X-

PX=ut=ut > y=upt+igt? = - gt?

MCQ
A car of mass 1.5 ton is pushed horizontally from the edge of a cliff of height 500m. If the initial velocity
of the car is 15 ms™ at the edge, find the time it hits the ground. [TUT19-20]
(a) 8.69 s (b) 10.10 s (c) 6.42 s (d)7.5s

— u=15ms™"

pa s Tt _ [an_ . [2xso0
Solution: (b); h = > gt ="~'—\j;=”‘ 9.8

An airplanc is flying on a straight level course at 200kmh=2 at a height of 1000m above the ground. An anti-
aircraft gun located on the ground fires a shell with an initial velocity of 300ms™*, at the instant when the plane
s vertically above it. At what inclination, to the horizontal, should the gun be fired to hit the plane?[IUT'14-15]

» t = 1040 een’ )\

(a) 86.96° (b) 79.33° | (c) 83.68° (d) None of these

Solution: (b); Vaireran = Efsﬂ = 5556 ms ! = Vaircraft ° t = (300cosa)t = cosa = %?}E = a = 7933°
a6 TR BreAI Ay 2w afb e 21ms™! ferans sl fie fivsst w41 2ot | 791 Srewrma st
2T 84 m LA TRITS S4TS F4041 51\ THS 7 [RUET’12-13]
(a) 30 m (b) 39 m (c)45 m (d) 20 m (e) None
wmq:(e);t=;"; =2 =4s ; y =gt ==X 9.8 x 42 = 78.4m

G CITE 4900 . Tt faey 126 ffi/adr caost Srw a=me w7 9o @t et ey @ (A THCS Y
PACS B T I TS O SfF 7g F6 (g = 9.8ms~2)? [CUET’10-11]
(a) 1106.8m (b) 553.4m (c) 1660.2m (d) None of these

TATE: (a); h = (y sin )t + gt = 4900 = (35sin 0) x t+2% 9.8 x t?
=t2=1000 - t=31.623s - x = (ucosa)t = 35 X cos0 x 31.623 = 1106.8m

05.

176.4 fiora T @i Sreaies Y =re 4 77 ¥ “ifSraeer spfiweia Frmst s of e oo
(R 96 oM = Bfite *fera? [BUTEX'18-19]

W=W,t=\/%=65

S=Vyxt=96=vy X 6= v, =16ms™? [Ans.]

N, ) - |/ Aedors ror e o,




T 2 R

06. A @I Sl e Bfid AN aifire qfB qgFeIR 3 2 FI A7 [BUTEX’09-10]
SATY: AT

07. ©ft zre 9.8 f5.R. B i TB 360 F5.F/ B @t verw Wl SrererzE Twe Wi 98 fed e e
reTt 2| T8 BiTe @ B ~ifee A 67 W zre et frge e @i gayg A = [CUET07-08]
STIER: 9.8 X 1000 = > gt?

h d
_ 3ﬁﬂxlﬂﬂﬂ -1
t=447213s @92 u e 100ms 9800m
x=ut= (100 x 44.7213)m = 4472.13m

4472.13m
~d=+4472.132 + 98002 m = 10772.186m (Ans.)
08. @D By Dreuia M Ry zre @36 “ieig Aere 19.62 ms ™ siferae! swgfie fee feeet w41 2 A d6ib

BISNEE “ATAT 20O 98.1 m A SR SINre e BreaiEs Twef fdm +4 | [KUET’03-04]
FAYI: ST A, x = ucosat a=0 u=19.62m's
=98.1 = 19.62 xt =t = —— = 5sec

1952
‘\‘E'HEM‘i,h=usinut+ a 2 =0+EK9.BK52

= 49x25 = 122.5m (Ans.)

e — — -
- 98.1m
09. Sfit Tw 2.94 f&fi. Tom fary 9o 180 f5.f. et vore Waft Bruleae e Uit I% feea fte cere ara
% | T ST @ B #fos 31, o1 91 s Moot favga e eafees ag A = [RUET?03-04]

T u = ‘“‘;:;E““ = 50ms™!, h =2940m, x = ut, X =7

’ 2940 = -gtz ’““““ = 50 x ’2‘“””2 =1225m = d = VhZ + x2 = 2942.551m (Ans.)

Question Type-21: Wooca4 9fed Al W& PG

< Formula & Concept:

fFEbeT ifSn st e 387 Sae RS 27 «a T ey e eifes | 99 @fvce v o 353
W’fﬁ?@?{ﬂﬁﬁ@lﬂl

(nw) YEF=YF= m:: Y. F=ma

MCQ

01.

Two particles A and B have masses 5m and km respectively, where k < 5. The particles are connected by

a light inextensible string which passes over a smooth light fixed pulley. The system is held at rest with the
string taut, the hanging parts of the string vertical and with A and B at the same height above a horizontal
plane, as shown in the following figure. The system is released from rest. After release, A descends with

acceleration G) g Find the tension in the string as A descends.

-

A (Sm)e &B (km)

[TUT’20-21]

@ (Z)m 2 - :
(F)me $ ®) () mg k ) (52) mg (@ (33) mg
— My-m Sm-— :
Solution: (b); a m1+m2 45 u 5m+k:g k=3 T, = Emlmzﬂ 2X5x3xm°g _ 15 mg

my+m; Bm 4
N, /) - T ——




Y -

02. A bird flies against the wind blowing at 5 kmh™! for a distance of 10 km and then flies back in the
direction of wind. If the whole flight time is 2 hours, find the bird’s flying speed in still air. [IUT*19-20]
(a) 2.03 kmh™? (b) 10 kmh™? (c) 12.07 kmh™? (d) 5 kmh™
Solution: (c); Say, speed of bird in still air = u; speed of wind, v=13 kmh™*
Say, time it takes to fly 10 km against the wind is t, and in the direction of the wind is t;

10 10 10 10 -1
Sn" t + t — 2 =b e — e — o s = M h
1T 12 i il R droa R 12.07 km

03. fEorEm 36ke ©tam @f a7 Bora  wifemict 9o et FaTeT 7@ 1ferast @ fFAG o GO 15km A2
(@)2.5N (b) 9.0N (c)25.0N (d)2.9N [BUET’13-14]

AAYE: (a); F = ma = 36 x 15;:6 = 2.5N

04. Skg ©TFR GFfB IF T e @I 40ms~! Tt FTs “Ierz) B S RS SIE 4sec AN ACH
fta? [g = 9.8 ms™2] ' [BUET’13-14]
(a) 99.0N (b) 99.2N (c) 99.5N (d) 99.4N
HAAYA: (a); F=m(g+a) =5 X (9.B+3 =5(9.8x 1+7) = 99N

05. 9T (AT 2 (& ©taa G0 ifsrset fAeva Wte oivre | Aot A4l 7.6N TF FGted G $97
(a) 43.3 ms™* (b) 12 ms™* (c) 6ms™—* (d) 4 ms™* IBUTEX’11-12]

AN _,_ ACTRIM o 76

FAMY: (c); TP Gl = g — = = 9.8 — — =

06. A thin glass sheet can just carry a mass of 5.5 kg. The sheet was raised with an increasing acceleration with an

object on it and was found to breakdown when the acceleration equals 1.2 m/sec. What is the mass of the
object? Note: g = 9.8 ms™2, | [TUT'11-12]
(a) 5.45 kg (b)4.15 kg (c)4.5kg (d) 4.9 kg

Solution: (d): 5.5 X 9.8 = m(9.8 + 1.2) = m = == = 4,9kg

9.8+1.2
Written

07. ArER TR B Wb A R e Sgefie 9a 800m WE €32 50m SHer SRES | 9000N SEHRfE i e

A1 94199 700N 991 AT 9 fGaRg! (A0 b1 90 A (IS B s fr caes @ s amica? [BUET'18-19]
B

m =222 = 918,37 kg; 3. F = ma; (G &7 I, 700 — 9000 5in6 = ma

50  _ 9000
V50248002 9.8

= 700 —9000 X a=a=0.1509 ms™?

ST 0745, s = V507 + 8007 - s = at?[v u = 0] = t = 103.06 s (Ans.)




E VY -~

nﬂﬂiﬁﬁawvﬂﬁﬁmﬁmmwﬁwﬁm@arcaﬁlkgﬁwlwﬁﬁ'@m?@mlaﬁaw
oIS (AT SN G @B TEF 4 s G 4.9 m ©ora Td | 3 W fEm wrwgw A O AERfva eue Ay
[g¢ = 9.8ms™?] [BUET’14-15]
T u =0, t = 4s,h = 4.9

él'-?f?{.s=ut+§-at2 =~4.9=0+%><a><42 ~a=0.6125
5 51%98=m(98+ 0.6125) » m = 48 kg — wt (Ans. )
09. =%, alt. st @b o, 4 RO w71 71 ¥ wRrecea ey 220e 1280 fibl/c. Afewaet frfe =) e

WWWWWWﬂWWWWﬁ@WI [BUTEX’11-12]
TG v2 = u? +2as ~ 12802 =0+2xax 4 ~a=204800ms 2

— S LY -3¢ . F—21 '
b= - —ZMEW-G.ZleD s..F-Hx204BG{]N-25600N

10. m, = 0.5kg 93 m, = 1.0 kg SFF 120 TN I8 G0 210 J©! (SF *77) F€ Y= SR | I8 Jfoq G4 8
SIH TF BN (39 4 [BUTEX’01-02]
FAYE: @ATF, my; = 0.5kg, m, = 1.0kg,g = 9.8ms™?

__ mz=m _ 1=-0.5 )
f—mﬂm:xg—m X 9.8 = 3.27ms™? (Ans.)
2Zmymyg  2x1x0.5x9.8

my+m, 0.5+1

Question Type-22: 494

MCQ

OL. TG BT b MG ARCH YA W, ST <blb 28 Sraa 10 - Ghitel et <rewcet o1ifefoa waet w2

(2) 17m sec™ (&™) (b) 6m sec™? (&) (c) 170cm sec™ (&%) [KUET’15-16]
(d) 1.7msec™ % (&) (e) 566cm sec™ (&)

>na
I
AL (e); >e‘.’n\‘ s tan- = -; =%=5658m5 1 =~ 565 cms™1
mg
GF0 T S Y2 &8 G Skg @aL 3kg A 126 7§ @b e Tow “A1ed @y ez 4sec o
TG fRTG ot | 2ol St S wova BHTa W3R SR T A T@EE R S [CUET’15-16]

oA

ﬂ-‘:lll-l

02.

(a) (V5+1)sec  (b) V5 sec (c) (V5 — 1)sec (d) None of them
e 0= (22) g (52) g =

4 — E: =1 e '-1 E
S 4 TETF1 IE79 3 4 X2 =gms dlmm-ix;xﬂ:ng,mmﬂ@m:%:f
TS = —ut + - gt2 - 1

ST 373 t %, n ut+ > gt =ar2g--—,ng,rt+5gvcE

=}t2-—2t—4=ﬂat=2i :+15=1j:\f§ -'-t=(\/§+ I)SEC

Two masses of 3kg and 2kg are hanging freely overly a pulley. What is the velnr;:ity after 5 seconds?

(a) 21,6ms™? (b)19.6ms™1 (c) 9.8ms™? (d) 49ms1 [BUTEX’12-13]
Solution: (¢); Common acceleration, f = 5:— X9.8 =28

m

03.

S0, velocity after 55, v = 0 4+ f.5 = —-—KS'—QBmS

-IE_ 78

AR oy s seser




