Question Type-01. 75 B© M la« A@9F ANTS4e

< Formula & Concept:
> TR RS TR S TR 2 + w2x = 0 o = R F11%]
> WWWWW:%&EW 133

01. T &7 o1f% Ty (i) eI ity TRl 4.5 + 100x = 0 T T AT F11eT T8 T2
(a) 2rad s™1 (b) 4 rads™? (c) 5rads™? (d) 100 rads™* [BUTEX"16-17]
TATHI: (¢); 4%+ 100x=10 =>j—25+ 25x =0 ~» w? =25= w=>5rads™

02. X4 9x = 0 et s e F=iTe T fefr (BUTEX'18-19]
Wﬂﬁ:ﬂ+9x={]=¢a= —32x E=v.r d—zx=a
dt? dt ' dt?
a = —w?x a9 N Gel F& A2, w = 3rads™? [Ans.]
03. 9d B we =W sifed fewatmE e 7 [BUTEX’10-11]

d!
HATYI: ?‘: +w?x=0

Question Type-02. 395 R[S ¥

@ Formula & Concept:
> @IS @ T FAD, o = \E; [k= LT, m = T ]

Asin(wt + 6) wA cos(wt + §) —w?Asin(wt + 8)
A + wy A% — x2 —*x
A 1+ wA] [, x=0]= wA | [+w?A] (439, x = +A] = w?A

9%, SFGTE] AT FA 7Y 9004 Radian Mode @ TS 73|

01. @ o Mo e FMfea Sow wiwmam *) o % T @ ARG SEE 4 fAfes S e
WA FEFIE (Al AW A 0.8 sec A Lﬁ?{ﬁiﬂﬁﬁﬂkgmﬁmwgmw?

[CKRUET’21-22|
(a)3747.00N/m  (b)3848.00N/m  (c)3947.84N-m  (d)3947.84N/m (e)3497.84 N/m
AN s 21\ 2 s 2
TEFA: (d); k= mw? =m (3) =64 x (33) Nm™ =64 x (x 2n) Nm™" = 3947.84176 Nm "'

@




02.

03.

04.

0s.

06.

07.

ARG (A= ﬂwwmwmﬁwmemm QU LGS TA?
[CKRUET’21-22]

@ £3 (b) + = AVZ B + A
Y (c) +AV2 (d) +>-A (et
W(d);%ﬁ=\f¢&3——x3:?:Az—x?=.x2=3—‘ﬂ.:x=+‘!—§¢4
4 - 2
WWWWﬂWm@ﬁ3ms-1WW4metenW,ﬂwwdfms-lw—ﬂw 3 meter |
CIETCTa {19 8 siffrererey ey < [CKRUET’20-21]

(a) 5m, 6.28 sec (b) 5m, 628 sec (c) 5m, 62.8 sec (d) 5.25m, 6.28 sec (e) 5.5m, 6.28 sec
W= (ﬂ); V= ﬁ}‘fﬂz —_—x e

3=wVAZ—-42 . . (i); 4=/AZ_32 sl

@@ _ 9 _ A?-16 5

G2 16 Az_g — JA°—81=16A?—-256=7A2=175=>A2=25=A="5m
.3 3 3 _
..m—m=ﬁ=§=1rads1:.T=-2;“=2115=6.285

AR (CF G0 AT 1 SIS T 78 S I AR 799 26T 93 @91 (v) TdH @O v, SEE
7 A = 53] [CKRUET’20-21]

(a) iJﬂz—E fb)i% (c)%hzsinz(m+ﬁ) (d)% (e) i?&

1 1 A2
FAYI: (€); V = 5 Vipay = wVA2 — x2 = ~wA = A2 — x? ==

:}4}12—4}{2:;&2:1(3:%#.2::}::1?:&

When a person of mass 70 kg enters into a car, then center of gravity of the car descends by 0.4 cm. If mass of

the car is 1000 kg, then calculate the frequency of vibration of the car when it is empty. [(IUT’20-21]
(a) 1.085s1 (b) 2.085s™1 (c) 2.485s71 (d) 1.185s71
Solution: (b); mg=ke = 70x 9.8 =k X (04 x 1072) = k= 1.715 x 105 Nm™!
W f=L | =2085s""

2T 4] Mear
A particle performs simple harmonic motion with amplitude A. Its angular speed is tripled at the instant
that it is at a distance % from equilibrium position. The new amplitude of the motion is: [TUT’19-20]
(a) 3A (b) AV3 ©5 (@) 2VAT

Solution: (¢); v = wVAZ —x2; At, X = -?then V= mJAZ _4A W GAZ
Now, the speed got tripled, so the new amplitude = A’
2 2
|L.,~.J(1!&")2 —% = 3.-V5A? = J(ﬁ")2 - % = v5A? = (A")? = 5A2 +% = A% = A? (i?i) = A = % (Ans.)

A student measures the maximum speed of a block undergoing simple harmonic oscillations of amplitude A on
the end of an ideal spring. If the block is replaced by one with twice the mass but the amplitude of its

oscillations remains the same, then the maximum speed of the block will- [IUT'18-19]
(a) decrease by a factor of 4 (b) decrease by a factor of 2
(¢) decrease by a factor of V2 (d) remain the same
Solution: (¢); k = mw? ~ mywi = myw3 [Spring is not replaced] ; % = %
4 1
: = (L o [ ik
* P08 '\‘mz i «..Iimlml V2
NOW, Vinax = WA - Vmax (1) = 01A = V20,A = V2 Vinay 2) * Vimax (2) = vam

Y



08.

09.

10.

L1

13.

14,

15.

16.

N s sifesg 3B 387 &3 0.01m 992 F=i% 12Hz | 9869 5799 5 x 10~3m 2@ 99 <(fo@s T?
[KUET'17-18]
(a) 0.755 ms™! (b) 65.3 cms™? (c) 6.52 ms™! (d) 66.22 cms ™! (e) 0.564 ms™1

TG (b); v = wVAZ — x2 = 2mfVAZ — x2 = 21 X 12 X 1/0.012 — (5 X 10-2)?
= 0.653 ms™! = 65.3 cms ™!

The displacement of a particle varies according to the relation x =4 (cosmt + sinmt). The amplitude of the
particle is-

[TUT'17-18)
(a) —4 (b) 4 (c) 4V2 (d) 8
Solution: (¢); x = 4(cosmt + sinmt) = 44/2 (% cosmt + % sinnt)

= 4./2 (sin E cosmt + cus% simtt) = 4+/2 sin (Tn: + E) ~.Amplitude 4v2 (Ans.)
e B SIS TRSIR @ TG &% @ 0.02ms ™1 | FM1fBe @R 5mm =& 0167 */imsie $9? [KUET’16-17)

(a) 1.26 sec. (b) 1.36 sec. (c) 1.48 sec. (d) 1.52 sec. (e) 1.57 sec.

. . __Db.o2 002 _ . __2Zm _2m _ 2w _
ANHI: (E),Vmax=Pl(ﬂ';D.Dz:?{ﬂ—T:Squ_a =4, M—?=}T— B 1.57s
@6 T it e it #irdey - 20T o oy w9 ? [BUTEX’16-17]

A A

(@) 7 (b)3 (c) A (d) 22

(). TR A =
AR () e =5 ..ﬁ?}?ﬁﬁfaﬂ'_4
The equation of motion of particle experiencing simple harmonic motion is x = 10 sin (10t - E) m. What 1s
the velocity of the particle att = 1 57 [TUT'16-17]
(a) 88.17ms™? (b) 78.57ms ™! (c) 98.87ms™1 (d) 88.87ms™1

ey v = X — _E\_ L o] -1

Solution: (d); v = = = 100 cos (10 t — £) = 100 cos (10 % 0.1 - %) x =2| = 88.87 ms
F9E B e T I FAF oS Wiead y = 1Dsin(12t—§) @A y 99 @F< f§bE, t 99 999
I G2 THIF O3 @S 1 6.28 sec FACH IF0F G99 F6? [KUET’15-16]
(a) 1.25 kms ™2 (b) 1.24 ms™? (c) 1.39 kms™2 (d) 1.44 ms™2 (e) —26.30 ms™¢

TAA: (a); 2 = —w?x = —12% X 10sin (12t —3) = —144 x 10 sin (12 x 6.28 — 2}

= 1247.08 ms™2 = 1.25 kms™*

e RS AIfers beTm WMo IFF T Y = 10sin(12t — 2); A Y 47 9 filorg, t 97 93¢ Gee
G2 W §40F9 AFF rad | TG0 AEH B F7? [KUET’14-15]
(a) 10ms™! (b) 12ms™! (G)Ems" (d) 120 ms™! (e) 120 cms™!
FAHE: (d); © = 12rads™, A = 10m; Vppy = ®A = 120ms™!

A 50gm mass vibrating up and down at the end of a spring has its position given by y = 0.150 sin 3t (m) for ‘t’

is in second. What is the force acting on the mass to give this motion? [IUT'14-15]
(a) —0.0875sin3t(N) (b) —0.0575sin3t (N) (c) —0.0675sin3t(N) (d) —0.675sin 3t (N)

2
Solution: (¢); a = %5- = —0.15 X 32sin 3t ms 2

~ F=ma=-0.05x0.15 X 9sin 3t (N) = —0.0675 sin 3t (N)

G35 9E x = 2 cos(50t) S 99 BWe 7fSrs Weig, R x a3 #ifFwe o 3z t 9 sifawre crare!
374 AE @5 ms™! GHF TR- [BUET’12-13]
(2)100 sin( 50t) (b) 100 cos( 50t) (c)100 (d) 200

AN () ;A =2 = w =150, Vppay = Aw = 2 X 50 = 100ms™?

bq



11,

18.

19.

21.

22.

23,

24.

PRI PEATCHS 71 (Rl et a «@qe 3789 x - @F T 2 = —o?x TR AN FF0?
(2) o (b) 270 ©) 5 @3
THINE: (¢); 2 = —w2x: w = 2nf = f=2

2T
(I T RIS ™o sif5sPsiey ol i 3cm @2 AT @91 6.24cms ™ 20, FelfB ~riaie 7

(a) 5s (b) 1s (c) 3s (d) 65 (e) 4s [KUET’11-12]
W:Vmax= WA = w =v“;“ =E':4=h2?“=5'3ﬂ:.']'=35

1.00 X 1072° kg St @B Felie e 2w 51foq iemia 1.00 x 10™5 s @3 OF FC41% 5ot 1.00 x

10° ms™ 1 954 (a) FfAE wirE €32 (b) FW 734 ficfy w31 [BUET'18-19]
TA: (a); 0 = 5T = —2 = 200000m rads~"

(b) Vmax = wA = 1.00 X 10° = 200000mA ; A = 1.5915 x 10~>m (Ans.)

T BITS AR R 12 sec 20 AN 20S B2 RBIE S04 40 F© ATI AFE?  [BUTEX'18-19]

FA| PA L
AAYE: T = 12s W=—=—rads™! = = rads—1
T 12 6
&
2

= Asin(wt) = >=sin(3t) = t=nn+(-1)"T =t=6n+(-1"1
t1 =6X0+(-1)°1s=1s5;t, =(6X1—1)s =5s S
t3=(6x2+1)s=13s;t, = (6x3—-1)s=17s LL=1s
QS0 FACE HIFIEE *IF (cone) 262 Hz. F™ITF AT TWS ~Wd e 2| *FH (FUHUd (8™ A=

1.5 X 10™*m @32 t = 0 FIH 394 x = A T *F3 @rud +ife afaes Tl [da F91 =57 @1 e
QAT AN T 10T & T4 [BUET’14-15]

AATYE: A S, x = Asin(2nft + 8); [(TeA TR, f = 262Hz & A = 1.5 X 10" *m]
t=00¢9, x = Asin(8) = A = Asin(§) = sin(6) =1~ 8 =E

s~ X = Asin (52411’: + E) (Ans.) ~ V= i (x) = 524mA cos (52411:t + E) (Ans.)
- a=<(v) = —5242.72 Asin (524mt + %) (Ans.)
Y 1kg T &4 GF6 HeTse ABTFCI T AR T ©IF ©F ™4 9 125 vib min~! S&@H S T

[T 2T 243 vib min~! ZA? 5N ADTFCA SF SR 4| [BUET’10-11]
m__ 1 _ m_ 1 _ m,y 1 my
ANYH: T = 2n E:;—Zn 5 ."1—2Tl.' aECTTERRRP (1),nz ZHJ: ........... (ii)
1) = (i iz _ |t &2 = L =
(i) = (i) = e e e o, " T2 0.2646kg (Ans.)
32E Bfe 5ife T @3B FUE ANFAT y = 10sin (wt + §)m, *FFSE 30 sec 93 Wi =4 0.05m A,
T35 (F) @ifae T () =ift wit [dfa =1 [CUET?09-10]

m

TG (F) @ = z_r = ";‘; = 0.20944 rads™? (Ans.)

(A)t=0¢Sy=0.05 10sin(w.0 + 8§) = 0.05 = sind = 0.005 - § = 0.287deg =5 x 10~°rad(Ans.)
3o wfe sifeT™m a3 Fem sifeq FNFad y = 20 sin( wt + 8) cm 1 G2 7ifOF *FFE 305 92 AT a9
5cm ZE S @IfE F=1F, e 71 @ 105 «itad w1 g 3991 [RUET’07-08]
T 79 2o SR 97 5ifSa ARead ¢y = 20 sin( ot + 8) €2 Afeq 2/FFE, T = 30s, SWfa=e,
Vo= Sem; SIEl S, FAE F%, 0 = = = = = 0.2094rads™* (Ans.)

T
w1 Wit § A, v, = 20(sin( X 0) + §)

= sin =22 = = = 0.25 = § = sin"10.25 = 14.48° = 0.2527rad (Ans.)

bt



2.

26.

ﬁmmraaamammgmmwﬁwwmwmﬁmmmmﬁwmm

TAEE 12em 7T A oo @2 TWHA SFTEE 1.5 sec fRei 9% @3 RGN (@ 6cm AR SAE
TFT S 7@ ?

[CUET’07-08]

T k = mw? =40 x 10-3 x (131'-)2 = 0.702 N/M
2m _2n 4n

W=r=r==—rads! «v=wVAZ —xZ = ?4(0_12)2 — (0.06)? = 0.435ms™"(Ans.)
10s ™M w0t + 6 = w X 10 + § = (0.2094 X 10 + 0.2527)rad = 2.3467 rad (Ans.)

T RS sifors sffoflie b 54 RBR 0.5m GFmr 25 @i @ 1.11ms ™!, 7@Ba 7@ T9? [BUTEX’07-08)
T SR S, v = 0VAZ —x2 = TVAZ —xZ = 1.11 = 2222 [(0.5)2 — x? = x = 0.354m

2
a3 I/ &f9e S x = 10.0 cos (snt-i-})mﬂﬁiwqamw s T T t = 25 AN TF 87 (I)
T (F) @8 () g2 Refm =1 [RUET’03-04]
AN (F) A99, x = 10 cos (101{ -+ E) = 7.07m

Il

)&, v= %x; = —10 X S5z X sin( 5=t +E) t=2%, ..v = —111.07ms™!

(M) 9,2 = ';—: = —10 X 5 X 5w cos (5nt+E); t=2%0, a = —1744.71ms™* (Ans.)

a5 ST TR iz [ o wiem of B 7 e @ ARER SeTd 2ed [ie 910 g g

FESAE @I AW | (ERIE 0.8 GTF S e G2 (BN ©9 64k g A e e 99 397 [BUET’01-02]

2 2
TR k= me? =m(Z) = 64x (=) =3947.84Nm™" (Ans)

a6 TFF 77 2O 9ifS x = 6.0 cos (3nt + 1/3) m T4 TI=1 fage Tt 17|
t = 2sec JNCH (i) FIY (ii) (@5 @32 (iii) G2 &9 F4 | [BUET’00-01]

STAYI: (i) x = 6.0cos (3nx 2 +35)m=3m (Ans))
(i) v="2"=—6sin (31X 2 +3) x 31 = —48.98ms™"  (Ans))

(iii) a = —6 x 37 3 cos (37 x 2 +2) = -266548ms™! (Ans))

Question Type-03. FAFATETD

Formula & Concept:

e (ATETLEA (I9F [T 4-degree 9T TN A, 2
}WWWW,T=M£,L=WW| ! —
L
L n? 2L
> WWWgﬁ"ﬁIET=ZE£ ﬂr.g_:zf['=4.’.:.z T

P G 2o A/ LT B9 gl
(i) aﬁﬁmawﬂ@mﬁﬁWﬂﬁmmwﬁGWﬁWﬁ,T=zn& [ gt = g+ al

(if) B oD a T FHIBS TMTF 2T 97 ST LS TS (T, T = 21 | [ 2l = g — a)

g-a
(iii) SRIPICT AT g = U.W,T=2T[}Cﬁ=m

o



> Y (+) sign T > W 41 AT,

- (1) X sec &= Bl& (ii) x sec €[S F(9
BT A5 rrermprer, T = 2x06400 (i) x 5 S @ @ (iv) > 6 e ¥ o
O3 I CHE (T T 5ol

> (=) sign a3 CFLE T T

¢ ~IRTTT Swet fadfy:

+ T2 _ |(R+H 2 H PTRITHH Rl
TI‘J(T) =1+7 & |H=(2-1)xR[; T = 2s @R R = 6400km m

P
0l. TP UL G0 LT MFS I SHOR 12T SIe A > fifHs qca voed o [CKRUET’21-22]
(a) 1.45 km (b) 2.45 km (c) 3.45 km (d) 4.45 km (¢) 5.45
. b= T2 86400
FAL: (@); h = (72— 1) R = (soomem — 1) x 6400 km = 4.447 km = 4.5 km

02. In an experiment, the value of -,[]f—z at a place was found 0.25 ms™2. Calculate the value of g at that place.

(IUT’21-22]
(a) 9.87 ms 2 (b) 9.81 ms™? (c) 9.83 ms™2 (d) 9.85 ms™2

. . _ L T2 _ L 4miL _ 2 = o -
Solution: (a); T = 2w i e T s BT T 4(3.1416)* X 0.25 ms™* = 9.8696 ms™“ =~ 9.87 ms

03. Two pendulums having 2 sec time period, one is on the earth and the other is on the moon have the length
ratio of 81:16. If the value of g on the earth’s surface is 9.81 ms™%, find the value of g on the moon’s

surface. [IUT’21-22]
(a) 1.538 ms (b) 1.638 ms™? (c) 1.938 ms ™2 (d) 1.338 ms 2
Solution: (¢); T, =T, = 211\]7 ZHJE :;. g, = g1 X LI:— =9.81 X —ms"‘2 = 1.938 ms 2
1
04. The length of a simple pendulum executing sunplc hannnnic motion 1is increased by 21%. The percentage
increase in the time period of the pendulum of increased length is [(IUT’19-20]
(a) 11% (b) 21% (c) 42% (d) 10%
Solution: (d); T x VL = —* =1.21 =2 =1.1 . 10% increase.
1 :I.
05GPS CIETEE AT 1% T, TF (eTd fMea 7o 79y #(ffes 2a? [KUET'18-19)
(a) 4335 IT9H Jfa 2T (b) 433s A AN (c) 216s 77 fa A
(d)zmsmmm OELERMIESISCRIEIS
99 99 ?.:{Elﬁd-ﬂﬂ 99
T: (a); T Vl_ 100 2T = 100 = 86400+n 100 X2=n=433
06. OIS e (RIETPE (ARSI 50% I TS 9 FEFA (9] F902 SIS I? [KUET'17-18, SUST'07-08]
(a) 1.25 @el (b) 1.52 @4 (c) 1.35 &9 (d) 1.53 ¢t (e) 1.57 &el
S TN S L (T ¢'—¢
srmtfrq:(a);"?= ?:.(__;)-= ?=’?=§=‘T=§= 1.25 - 1.25 @4 Jfa a0 A |

20




07.

08.

09.

10.

11.

12.

13.

14.

13,

On a planet with an unknown value of g, the period of a 0.65 m long pendulum is 2.8 s. What is g for this
planet? [IUT'16-17, 14-15]
(a) 2.27ms™2 (b) 2.95 ms™? (c) 3.95ms™? (d) 3.27ms ™2

Solution: (d); T = 2m \E = g =3.27 ms™2

QTG AT (IFHPI 2sec 99 @R | BT S WiTF 20 sec AT 5T | GF 0T F© ARG F90 3% 2 sec
CATETIICE Hefta? [CUET’15-16, CUET'10-11]
(a) 20% (b) 199% (c) 0.046% (d) 200%

T (¢): Tom B6400X2 _ 4320 X 2

86400-20 4319

1
Tz _ (La)2 o L2 _ (T2)° _ . 3 .
2= (1.,) > 2= ('T‘I) = 1.00046 .. 079) IS A = (1.00046 — 1) X 100% = 0.046%

i BT WSFEE Qe NI JLAFTH 9.8 8 9.78ms 2 F(e, @ Y3 LA GLFT (IR CArdIa 14y F© FA?
[RUET’14-15]

(a) 0.005m (b) 0.003m (c) 0.001m (d) 0.004m (e) None

AAYE: (e); T = 21 \/—E; L, —L, = glf:f’ = (0.002m

GF0 A (leTCde oy I wAfastiet “Afads Fare o e faed TI? [BUET’13-14]
(a) twice (b) half (c) 4 times (d) ¥« times

AMYEF: (¢); T VL; L &« T? = 22 = 4 @9 $ar® T |

IV CTTTT MIEAEE O 22.5% ISR 2, SIEE (MIFSE O 547 [KUET’13-14)
(a) 3.6s (b) 2.21 s (c) 3.6min (d) 2.21min (e) 2.5s

TR () 2= [LaT,=T, [2=2x |22 =2215
T; L, L4 1

4f 120 79 (EF A 992 B | I A @3 070 B 97 faed W32 B @3 (MiealE 3s 2 O A 9 (eI 367
[RUET’13-14]

(a) 5.24s (b) 4.24s (c) 4.55s (d) 3.45s (e) None
WW:(b);chwa:.I—':=Jt:::.TA=TBXE=3X\E=4.24s.

TZFC AT TG FIR D6 TG (MIEAET eI Ta- [BUET’11-12]
(a) 84.6 min (b) 2 sec (c) © (d)0

WW:(E};T=21E£i TRFIg=0 ~T=o0

OFfo CILFT (T 97 (Y] foqed 3t FE AW F 3? [KUET’11-12]

(a) 4s (b) 5s (c) 6s (d) 16s (e) 25s
TAIE: (a); Ty = 2sec; T, =7; Ly = (3 + 1)Ly [3 @9 ferafy, 3 wet wfafi] = 4L,

T L . L 2 1
T m L =. _1 — —1 ﬁ. — —l... = -— = - —
vV T, L, T, T, g T; = 4 sec (Ans.)

GG CILFC (A I oy [ =2 [RUET’11-12]
(a) 1.5m (b) 2 m (c)1m (d)3m (e) 2.5 m

(o) g = A2 L .y _EBT*_ 98x22 _
AAYH: (¢); g = 4n = R R 1m

*d



16.

17.

18.

19.

20.

ERERAEEE A G (T 27y RS SRIY CRITTra (BT 10% AN 20, (oot <0 ey
(T TN 70 20 ©f7 @ 77 272

) [RUET’10-11]
(a) 10% =t (b) 10% 3w (c) I AT (d) 102 &% (e) 1012 A
STRYI: (a); T = 2 JL— L _L L ikt £

’ " B1 X 22 E]_.:_é 2=_:xgl"" : lelxgl=ﬁgi

Wz— oW = W1+-— 10% ¢t

A secand-pendulum reads correct time on the earth surface. What will be the time period of 1t if it 1s placed on

the moon’s surface? The radius and mass of the earth is 4 times and 81 times that of the moon respectively.

() 5.4 sec (b) 4.5 sec (c) 2.5 sec (d) 3.5 sec [IUT'10-11]

GMm GME 2
Solution: (b); gy, = =52 = X :1 E X98=19358ms“=T= ZHJE

- ’EE
=Te = Jl——ﬁ— ——455

A B QI CLFT AT 0T 98 cm | (1 I8 A B (RTF B I 7T CIteT @F 98 I160d 7 FIE?

g == [BUTEX’21-22]
FATHE: (ASAT TR, Ly, =98 cm €32 Lg = 96 cm

SRS, T = 2 é:TE=4nzé alecg

SLoxcW[W=mg]: 2="Ao W, =M x Wy = 2 x Wy =1.02083 W - W, > Wp
B B B
Fodd, (@ G A FIH (A0S B A [0 It @9 9« F34 |
Tfoeds §a9 g = 9.8ms ™2 U T GFH CPC @FET a9 W o4 sfesie gadt 10% Fha T

IR (EwDle 3 TS e medid @ wfaqe 2a? [KUET'19-20]
TAY: G ATeea oy, L = E5; = 222 = 0.9929m = 99.29cm

L, T = 2n~f THadeE L g

s g 10% FNCT Le 10% FAE - 0004 #IfFaeq = 99.29 X 10% = 9.929cm (Ans.)

9B CIET (TS WG ARG AMTaee! 8% 7798 7w g “1RI0e T SSiteT 2 9510 8 GTa=e AN Ay
414 WW 12800 km ZC=T- [BUET'17-18]

(i) ATRTSH THS! 9T T

(if) AT2ITTA GOTH AR FI& FACS ZE (I 0] TS % TS Far 73?

TAYI: (i) 2P0, ARG B9F 9fS 2 T 8s GLF© A0 BT

Bx24

TSR 24 TOT A1 BT —

= 96 G0 |

44, SITRITSR ATRTAC AT T QR SiRITgH RO CRITAale] T/ e . = s _ 900

86400-96 899

AIZITTA TH©! h, AT SeFHE g7 g @32 PO SfeaF{E ga9 g m—— i)z N ()

R+h
R+h h h T'
,’g, J )—1 T R=7-1

= h=RX -—-1) 222 % 103 % (9—“5-1)-711902m(m5)

O



21.

D
b2

24.

25.

26.

27.

(ii) AMTAT (AIETEa Ry /
ARITEA FOR I' 1 T Calewale SIeifeafos A4eq |

WWEI.T=2T[JE;WL¢3(3
1_:_3_' -1 _ g _ (8992 [,. g /T\? _ (899\°
o811 e (- 2]

E (900)2 T' 900
=1-—0.9977790123 = 2.220987 x 1073 = 2.220987 x 1072 x 100% = 0.22209877%
~ (797 0.222% 319 $90 24 |

ARI b B T A AT 2sec | AT FHATS A T (HIFTFE  4.5sec | AT ST 6 5T
SRR WS 81 T '{rﬁ]ﬁhwﬂ' @ HTHd YNGR See a9 [RUET’11-12, 03-04]

___ ’ ’ ‘Em GMm/Rm’
W T 2“ —_ 2 Em g= JGME}FR.EI

Te i1 ||'_ 2x9 . = AL
ﬁﬁ_alme Rm Rm_T 'JMm s X YBl=ge =4 R Ry =l

ﬁmmaﬁmmmlm@,mmmﬁ?mﬁﬁﬁﬁqﬂwcﬂﬁm,wm

&EF9) [RUET’10-11]
L L 9

WTl—ZS,TE — = 3s }T;[_ Lj-::"% L—:-=&L3=;L1=2.25m

G0 GIEFT (AEEd U‘T‘FU AEEITS 95cm W92 SIS 100cm | (FH I8 GO ST 95gm — wt T,

HIAIC OI GG 97 [RUET?09-10, 06-07, CUET’04-05]

w m ] |
STANGA: Sk — DBk _ B8, oy op [R—m £ A R = =
Wc mge Be ER gc BR Bc Bc I¢

 Wg _lg _ 95 100 _ 95x100 _ _

e E _ lc — 100 aT W WR — 95 IUUEIH Wt(AIlS.)

LTS (ATETLERE (IR 07 [BUTEX’09-10]

AAYH: 2s

a3 foa Fretoa Woay AN AT I (IR (IERE T 1 A et Serem v 2 e o S, eree

(ATEAD0A (AIETADIE T© A7 [RUET’08-09, BUET?03-04]

SE

AN T = sz—(fiaﬁﬁcB)T' = 21 f——ﬁ_._.%=NJ : ="f

I e — ET; Wﬁﬁ Q2T

CIF© (AESa g 1% qﬁw,@@mﬁﬁwmw? [BUET’07-08]
Ty _ B86400—x _ [Ly _ 86400-x _ Ly 101
'1'*_:_ 86400 Lz= 86400 “’;ﬂ i | L2 = 1+1un“L2"mL1

= B90% — 0,995 = 86400 — 86400 X 0.995 = x . x = 428.79s
a3fS TS corgE RfE2 oft afSfm sidt FfHE (30 sec) #® 95641 corgami #fds 7wy face za B9 w199
atETeEd cacad [ #IfEse 2e-3fa 96ite I? (g = 980 cms™2). [RUET’07-08]

Sty ST S, Tyng = Tong; AL T (ERSIE @32 n SRR & 5|

T n, 86400430 L, 86430 L 86430\ %
y B3 = = L (Bmu) = 1.0006945 = L, = 1.0006945L,

— —
b
—— j—— —_— —_—

TE ny B6400 LE 86400 Lz
Ll Lo _

- Ay ASIe A = = 0.0006945 = 0.06945% (Ans.)

59



28, AT G (T TA) 225% TSI =01 0 e 6 2 v <9 [RUET"06-07, BUTEX'05-06]

I QN Q201 R T ot o srste ) o 9o 2o 0 QTS 225% T, STRE I6AM iy 222k

lﬂﬂ
(L = =it o7dy) forg Qi1 <1t 2w oy 225% 3% com/arei 2,

ISR TG = L @322 + L [L = SR, £ = 3 et 09y ice 6 02, L = L+ 4]

TR SIS T Q@RI R 20 I @ 7Y ST TS LGS

iR, Wi g = L,
ST, L' = L+ L @3 225% = L, 4 225k - 3%5L
100 100
.
T _ e N
ok ff_ [ T = 2n ﬂ —— J— 325 T = 2xV/3.25 = 3.6056s (Ans.)
E
29. @ﬂmwmzuﬂ%maawwm? [RUET06-07, BUTEX’05-06]
T T =2=2nJE----*---- ); T, =2 JE_E i
1 g Tz = 2m o (ih L2=L1+L1tﬂ‘ﬁ'200%
(ii) = (1)=:«-—--— Ell::rT2=2 = 2V/3sec (Ans.)
30. @0 fFTEoe T (E 9T 9 CTIETS YA WI0R | T bl AN U (I (eI fe1etod 59 SegE
TN T WS W, O o A fre s W fRdm e [KUET*05-06]
T a1 g1 i
"-T‘-TTI:'H_T—_. g1_2=g1_4 ................ (i) . Z;>g

1
-. [F=0iba gard e TR R G99 a A, g, =g +a

:.i=%=:»4g=g+r=1=:w:-1=?;g=3><‘EI.B=2‘E!.4ms'2 (Ans.)

g+a
3. O GRS G T ARS TN (AF1 50" W Ot @3 (i To 3? <R ©3 5rad ©EE 81 9
&32 +{f32 TG STHR ATER 4 @l | AT I© Ay Ao @ 2 507 @IEIH 1 951 GIE | (AEF0E
(a) AT beie @0 e (b) gframm Ffam Boiarza seraE e «ae (c) 4REe &g e fs 21?
[RUET’05-06, BUTEX'01-02]

T 2 = (B (i) AT, Me = 81 M; R =4 Ran
s E"‘GH one 17 2 o STem (7F = 4.5 s @
WAl G, ge = i Bm = 2 3600" » » = A5x3600
2
) Tm M,._Hz B1 Mmh’Hz __ 9 — —
()7 Z, = = Ml Jmmxmm]z . J_ =2 8100 s = 2.25 hr
. 9 + DI 1 BT (7T %jfRATS 2.25 hr wfeqizs xq|
. BT AT, Ty = 2 X T, = 2 X 25 = 4,55

(a) CATAZGT AT 5A& o foieer carermraitera (e AAfaee 23 =M1
(b) ATAFOTA T Ffam T2tz e citet (itermiare Sl 1 | 99, T = 2nJ£= 0o A |

(c) “ffudra &g, T = 2nJ%=mﬂﬂTﬁﬂﬁl%mﬁWWﬁ?ml

32, O ATRITSd AT @G GTTES (e F6@ ST 1w | bt SRt e e Ay oo affefns 2 G
%muwmﬁ%wmﬂ%m&mo km) [KUET?04-05)
AQIY[: 2 min=120sec .. n— 120 sec

_ (_B6400 =B m
'r* J_ (H+HF R+H m (anﬂ—n) [ R = 6400km] .. H=8.9km (Ans.)

o8



33.

SR T qof GIeme Cieas 07y @aeTeTid 3% o Q1 et SifRaTEe 20 2.041 sec T 1 ~ififs
NG M0 To1 T g a? [RUET’04-05]

AU QAT Ty = 2sec @92 T, = 22800

3600-n
o J1_3600-n 2 2X3600
T, 3600 2.041;11" 3600 —n = 5081 ql,n = 72.32sec
34, QT A AT I 50% ATITS OF T 07T T0pF ARE 40O TA? [CUET’03-04)
£
Wmm:*rjl:szE._quz:z“JE ATy =T, +T, GA50% =Ty +
E E o 3w Ty
. Ez-zerf:LI:}E_E:;L _9 =12=30h ° 5 T3
Ty Ly, T2 L, & L 2T 4 Ll _ 924 5 10004 = 125%
*. S tATER 125% SIS A1 (Ans.) L, 4 4

3J.

=)

0l.

02.

ANeed FIA AFHB GF© @ETT G ST o | 97 T e’ i 200s FiE =) RS miem
FE F© A7 [BUTEX’02-03]

AN 44, e mdT = 1, 932 FOI% 4T = |

- T 86400 T 86400 864
. — = = =—X2s=1995s. (Ans.
S I, T, 864001200 ~ Ty _ 86600 T'=ges (Ans,)

Question Type-04. H<= 5o S99 *if&

Formula & Concept:

» Eg = %mvz = %mmzﬁz cos?(wt+68) = il{AE cos?(wt+8) = -;-}((P.z - x%)

» E, = %sz = %KAZ sin(wt + 6) = %mmzxz = %mmzﬁ@ sin?(wt + §)

1
> E=E|:,+E|{=%I{A2 =§mv§1“=5mm2ﬂ2
> B e = 7EfFe A, x = 0 TS, B, = 0 « Eg = E = _KA?
w4, x = A e Eg = 0 » E, = E = ~KA?

FHHANY3 Q3 NPETAF AN YH FIE T FIEPCe019 Radian mode @ AP |

2ms ™! @05 5518 4kg O G0 I8, FGE STU ¢ 100Nm ™! ek 39 7= Ir2za AeF wd 2|
fRerefba ATEI® ALFIOA 25- [BUTEX’16-17]
(a) 0.4m (b) 0.8m (c) 1.6m (d) 2.0m
S (a); /0T TS sifoxife Feira o =)

1 9 1, 9 ,mw2 ’4123
L — — ﬁ T— — _— .
..zmv —zlcx X = L= 100-—041’[’[

G5 iz g3 2cm AgSIHET Tea Pt ftog «fe o U 3fm Fefors 10cm Faes o= 23 ez =i

@7 faeg +fe ==- [BUTEX’14-15
(a) U/25 (b) U/5 (c) 5SU (d) 25U

2 2
W:(d):ﬂ=§kxz=>ﬂ—j=:—i =%=£:U2=25U-

21

o¢



03.

04.

0.

06.

07.

08.

?Tij;@&lcm ﬁmwﬁswwmlwmwmwmamwm
a cm (b) 2v2cm (c) 2cm d ’
STAIA: (b); By = E, = A2 — x2 = 42 (d) 1cm [BUET’13-14]

Co_ A _a 1
..x_ﬁ—-ﬁ-—Zﬁcmagk(ﬂ-xz):%l{xz

25N T (1 FRITF (BT 10 cm 3% 09 ) Pl 8 em EPTITA® 301 IS e 1 ZA?

0.8
(a) : 2(:,) 0.8 Nm (c)botha & b (d) None of these [CUET’13-14]
TN (€ K = 5= 57 =250 Nm™; W = 2Ku? = 1 x 250 x .082 = 0.8] = 0.8 Nm

AT FRRER WSt 0.3 kg SARMHE @fb 98 I 201 Pief® 010 m 91 =¥ | e 92 AnRE (IS
S8 8 X 10™*m =TqT I (T (71 ZLE | (i) TFA C1B =i 52 (ii) SR RCF 5 X 10~2m VA S{EFRITE

TG @7 F9? [BUET'20-21]
FAAHE: (1) I/ (@6 *ifF = %kﬂz — %,E_AE = % X ”'S"l‘z*ﬂ X (8 x 1072)2m = 0.094 | E

vs i T o l r _]; 2 1 U.EHQ.H‘ _ }anm

(11) zﬂmv +Zkx = SkA® >X03xv +E( = )x (SR 1074)=

— 2[03%x98 “2\2 . . - . -

2( ~>F ) X(8Xx107%)% ~v=0.618ms™! mlif';fm

T BV ae A6 TR AR 4s G [REF dm 1 TG o FHE F© FH937 27 T e
e FoxfE ga 3T Suds sifexife zg? [BUTEX’20-21]

FAAY: (ST TR, AGH B 9o 90 94 AT, T = 4s 932 TEE. A = 4m
49, AIYF Sfoery 914 t 777 74 *ifoxife ¢ Fenf&E o7 5w 7=
1 W= {t, 8 = 0

Ex = Ep = %nmuz.aﬁ!r'a cos®(wt) = émmzﬂz sin?(wt) = cos?(wt) — sin?(wt) = 0

= cos(2wt) =0 =cos= s t=— = 11;,T,=I=0.55
2 4 4xZZ 7 B

i
st SIAEE Sifows 419 0.5 <19 Ae9s Fifoq *fo=ifE «a Ffoxifea s ==
T D e 15 27 TR AT Srowrcd 1.5s 716 ifoxife ¢ BfoxifE sig 7w =11
T 2wt = 2nm + - TS AT IR [FLR 7]
0.1kg ©ta9 G0 Tt 0.1m [RBTET TR 797 e =i 7= Farz1 99 0 A UEEw Uce, o4 e
sifexifes 8 x 1073] | FABT Tt wiifn Wit 45° 7 W3 «ifeq Talwad @@ 41 [BUET'19-20]
AAY: E, =8 x 107 ﬁ%mmzﬁz =8x 1073 = w = 4rads™!

y = Asin(wt+ 6) ~ y = 0.1sin (4t+f—) m
0.5m Twe! T[S 2.5kg SF G316 I8 IFH ol 9 ToF +fee =51 ek 99 39 9% 1950Nm ™! =7 F=isfo

F41fESF Fope AFHve T3 A6 F91 [BUTEX'19-20]
TAY: GG 775 = (0.5 + x)m T ™ O f
mg(O.S 4 }{) = %kxz 0.5m 05m | 0.5+x
= 2.5 % 9.8(05 + x) = 3 x 1950x? g g“ _______ |
= 975x% — 24.5x — 12.25 =0

X = 0.12535577m = 12.535577cm (Ans.) — —

oY



09.

TR T B = S iR 93 T SR () 9T REiEE wds, we 365 TG &7 T o
"o ¢ Bfofs wa?

[BUTEX"19-29)
SR GG 4% Ep = ~kA? [k = 39 6335, A = 3|
A!
MEF=%I{32_-KLEX'—'——ET "‘WiEﬂzET_EF=EET
~ (5 *f&a a3 vdied FfoxifE ¢ fon vgdie sifexifers woirea 2z
10. 79 BfMS "W FN Q& I8 @5 3ms! T T4 4m 932 @5 4ms 1 I99 94 3m, [BUET"05-06)
(a) (TR fABR @ st A o091 (b) 3803 ©7 50 kg T @rea Q6 = Rdg a1
’ 2_
TAR: (1) v=wVAZ —x2;3 =0 VAL — 16;4 = 0 VAT = 9; = =
= 9A2— 81 = 16A2 -256 = 7A2=175 .. A=5; [<BF = 5m (Ans.)
23=wV25-16=2w=1~T =?f= 21 = 6.28s (Ans.)
(b) E = >mw?A? =2 x 50 X (1)? X (5)2 = 625] (Ans.)
1. G937 I9EE Pl @ 4 cm Tego© 909 10 gm SEF 936 ofF @ivr =@ offm @ e w9 337 R
541981 &t =eT | 2l 99 200 Nm™! | [RUET?05-06]
f— =10gm=10x 103k
Y Imv2 =-kx?=2v= = = 5.66ms™ ! (Ans.) o & 5
4 £ = x =4cm = 0.04 m
F=kx=200x004=8N,v="?
Question Type-05. GIIfHF i
2 Formula & Concept:
¢
a4 S ,” 5 Mkltmhf ﬁ‘q‘#"' o i e
1 _ 1,2 k =l +ly
Ks B Kq " Kz ! : -
Fl ki ky ko
FIT Fal
F| &k i
F|
f=n
> FANEAE AT CFT, Kpper = Ek.=k1+k2+ + Kk,
I=n 1 \~-1
> oSt TR o, l{net=( ) —(—+ et )
: =1 ki ks Kp

#9



01.  KToR & a7 b el FIaaiet Io et ety el s eirorafd el 7 el 60a TIeiTs 7 247
(@)K (b)2K (c) %‘ (d) K2 [BUTEX’15-16]

MF‘
ANYA: (b); }{% K TNISITH T, Keq = TK - 9T PeitFea = K+ K = 2K

f=ets @ T, eptet [AAE W3R Safb Tmeig el et 92 w9 20 - 2=k = w = 2Kkx,
W QAT Y 90 el AT O w = k. x A% Zro) - k, = 2k
02, LhﬁT*ﬁKMWW&ﬁ%\@@WWWWW&%Wﬁ%@%\WW
(a) = (b) < > (c) 2K (d) 4K [BUET’10-11]
mwm:(d);ﬁwwaﬁwwmwma%ﬁﬁﬁmaﬁmwﬁﬁﬁ‘ﬂﬁf”mw’@”‘*m'

Alternative: el ¥3 0497 | T kI = $9F | O, KL = K, xf:a K, = 4K

Question Type-06. &= =22

< Formula & Concept:
> T OIS I i O AR m ST 3§ A =0 3 FReie B e e iy 3@ 9, mg = ke = e = .

» WM@WWT=ZHE=MJ§

01. To measure the spring constant of a Hookean spring a 500 g mass is hooked up at its end and length of the
stretched spring 1s measured. Then the mass 1s increased to 550 g and observed that the spring is stretched

10 cm more. What is the spring constant? [TUT’21-22]
(a) 4.05 Nm™? (b) 4.08 Nm™1! (c) 3.95 Nm™1 (d) 4.91 Nm™?!
Solution: (d); Amg = kAx - k = % = 2222 = 49Nm™

02. 10 kg St GF /T i (WF AN =5 T4 i £ 200 Nm~! ek @3 0y 3fa (Pl @3 @F @i
oI STR) ZA- [BUET’13-14]
(a) 0.05m (b) 20.0 m (c)24m (d)0.49m

AAYE: (d); 10 x 9.8 =200 x x; x =0.49m

03. O ek 97 Y &A@ m St @l 77 I T 2= @I O W i 97 WAdT 6 em Y et A <@l
ftea Tt @R (BT (=0T (T 7, O O T o o1 e 35 [BUTEX’21-22]
AAYE: ) g, L=6cm = 0.06m, T=7 g = 9.8 ms~2

At EE, T = ZHJE = 271 ’%ﬂ-ﬁ = 0.4916 sec .- *[{AFE, T = 0.4916 sec (Ans.)

Question Type-07. 9fqy

01. 7% CArEmAfe F=E <0 77 e AATT o Qe - [BUTEX’14-15]

(a) TR (b) 3@ (c) ©*19a (d) sif§ge
A (a); @ = —w?Xx = y = mx I AAEHqE FAFa9 |

ob



