(WL

N 7/
IR Auma
MaTer

FST 05 PHYSICS & CHEMISTRY SOLVE

1,579 (M SO G IV ZfS =fSq ANFIT__

Write the equation for the potential energy of a particle undergoing simple harmonic
motion.

Ans:PE =1/2 (mw?x?)

2 5T (M1 O JFI6 I§ TN O SITAIZN (ATF 2 cm JIH, O O F
oG ST 3 @7 | IFOI (A [RBF F© =AI?

A particle undergoing simple harmonic motion is 2 cm away from its equilibrium
position, and its kinetic energy is three times its potential energy. What is the
amplitude of the oscillation?

Ans:4

3. IRAATS JFOT CNFSG (METHF (A 3m XA BIK I (Hf F97?

If the length of a seconds pendulum on Earth is 3 meters, what would be its length
on the Moon?

Ans:18 m

4. 3516 SR (MEATPA STOIR (M 99 cm A% AR (RIFANPIA 2 sec XA (AETH (H(GH
T RS 31

(The length of the string and period of oscillation of a simple oscillator are 99 cm and
2 sec, respectively. Find the radius of the oscillator.)

Ans:0.28 cm

5799 (MITHF T ANIHPIET 3.5 BV FJ1F GT Cﬁ(‘ﬂiﬁ é)[ °1I(_.<]<N/>N PO RA(J?
What change in length is required to make the time period of a simple pendulum 3.5

times longer?
Ans:11.25 Q89 IO (I

6. YA I R (A G (O O OO g A N AT TANT 16 BN FCN
J1Cq?

If the radius of the Earth is R, at what height above the Earth's surface will the value
of g decrease to 1/16th of its value on the Earth's surface?



Ans:3R

7.50cm R GFC 7 (7T AfS FNNTB 40 I (= (v | TR CAely 200cm w41
Y O] 60 I (MIeT MT®© F© SN #1572

A 50 cm long simple pendulum makes 40 oscillations per minute. If its length is
increased to 200 cm, how much time will it take to make 60 oscillations?

Ans:180s

8. ANIFT (A(P P9 H(J SHM 4 YTRT IBS (35 ST (AT 1/3 ’-{'C?l'?[ﬁ'@T?I'A]
"8. At what distance from the equilibrium position will the speed of a particle in SHM
be 1/3 of its maximum speed? [Amplitude A]”

Ans:x (242 A)/3

9. R (Y(F JFHf0 CNFS (METF FS SHOIF ARG SIS A » NG g
Be(q?

To what height above the Earth's surface should a seconds pendulum be taken so
that it loses 1 minute in a day?

Ans:4.45 km

10. 16 T (MR 51O [RBTF 1m | = 771 0 433 1 FNCB 120 [ FH 2T
& ST (T ST STRFA (FINO 2

10. A simple harmonic motion has an amplitude of 1 m. The initial phase is 0, and it
makes 120 oscillations in 1 minute. What is the equation of this simple harmonic
motion?

Ans:sindnt

11,573 B SO IGI AT TR x=2 sin 3t A3 A &I k=30Nm-1
(e, t=m1/9 TN G4 [T *[& F© JF5?

For a particle undergoing simple harmonic motion with the displacement equation
x=2sin(3t) and a spring constant k=30N/m, what is the potential energy at t=911
seconds.

Ans:45

12 51 RfH© ™9 TN JF16 I8 (I35 T4 3 m/sec TV ©4 4 meter. W
(51 T 4 m/sec TV OL 3 meter. (MRS [RIBIF & T [T 41

For a particle undergoing simple harmonic motion, when the velocity is 3 m/s, the
displacement is 4 meter. When the velocity is 4 m/s, the displacement is 3 meter.
Determine the amplitude and the time period of the oscillation.

Ans:5m, 6.28s

13. PV/KT 10 391 HT3-
What quantity is described by PV/KT-
Ans: NI Y YT ,Number of molecules in a gas




Y8 | JHI6 AMFGH TSI FTSH 10 x 1005 cm3 G2 O 300 IRTNGAT
BT WG ©fS WY | fFROT AIREI AT (AT (90T (F, BT 200 ITNGAT
BITH (NN (MR | TIEFO AFHOGANS Ao FO?

(The volume of an oxygen cylinder is 10 x 10*5 cm3 and pressure is 300 atm. After
some use, the pressure drops to 200 atm. What is the volume of the used oxygen?)
Ans:500 L

15. (RIS Y 15T 3x104-18 m A% ATS TN GG WY 4T 6107191
FrOIIP I & BT HPSTET JeT I 500ms-11 N.T.P (S T TNy F©?
A gas molecule has a diameter of 3x10*-18 m and the number of molecules per
cubic centimeter is 6x10*-19. The root mean square velocity of the molecules at
standard temperature and pressure (STP) is 500m/s. What is the density of the gas
at N.T.P (Normal Temperature and Pressure)?”

Ans:1.22

16. IS OIAI NRIFEF (F7?
Who is the discoverer of the Brownian motion equation?
Ans:Einstein

17501071 BI GF<F WO Sfoferg F© We*?
What fraction of the kinetic energy of a gas is the pressure for a unit volume?
Ans:%

18.1%9 BICA (FIN O N1@ry (HICNT MICAT el %a?ﬁ?‘?f AN BIA 8 OIANGI]
6T 51 35 (JTSIF TEF =(I?

At what temperature and pressure will the root mean square speed of a gas be half
of its value at standard pressure and temperature?

Ans:68.25k

19.27°C OINIAF MIAF PO OINAATY (NS =(T NG5 RSB 20372

At what temperature should a gas at 27°C be heated for its average velocity to
double?

Ans:927 C

20.300K STV AH(0 AT ST Sfo* & Fo?
What is the kinetic energy of an ideal gas at 300 K?
Ans:3741 J

Chemistry

1. G5 TR TICF pH 10 X0 TINBT® S5 F© mol/L TN Mg2+ AR
ATCL?[Mg(OH)2: Ksp= 2 x 10-11]

If the pH of an aqueous solution is 10, what is the maximum concentration of Mg2+
(in mol/L) that can be present in the solution? [For Mg(OH)2, Ksp=2x10-11]



Ans:2x1073

2.9%0 AYN TN RIGTF TNNEGl 60 (FS 1.0 mol/L (ATF 0.5 mol/L 4 (NTN
oS | RGO TNNEAT 2.0 mol/L (T 0.5 mol/L 4 (TN WS F© (FS TNY
AINC?

In a first-order reaction, the concentration decreases from 1.0 mol/L to 0.5 mol/L in
60 seconds. How many seconds will it take for the concentration to decrease from
2.0 mol/L to 0.5 mol/L?

Ans:120

3. 0.4M CH3COOH 8 0.4M CH3COONa f®[TF Tt HIR pH $9? (Ka=1.0 x
10-5)

What is the pH of an aqueous solution containing a mixture of 0.4 M CH3COOH and
0.4 M CH3COONa? (Ka=1.0x10-5)

Ans:5

4. N3 @6 OiF 4fSre?
Which of the following is a strong acid?
Ans:HCIO.

5. A—B RIGTIT® A g3 AIAMNF TNNET 0.475molL-1 3¢ [T ©F 28T 5
NG I A G IVNEI Z1S (T 0.175molL-1 (A, 516 [f@T T3-

the reaction A—B, if the initial concentration of A is 0.475 mol/L and 5 minutes after
the reaction starts the concentration of A decreases to 0.175 mol/L, what is the
average rate of the reaction?

Ans:0.001molL-1

6.(FNIG pKb {9 NI AJCE FN?
Which one has the lowest pKb value?
Ans:(CHs):NH;

7. (NG TN RIGI SO R I B 2

Which one acts as an autocatalysis in a chemical reaction?
Ans:KMnO.

8. PCI5 = PCI3 + CI2 fRfsar Kp & Kc {9 YT ST=F 5 2
What is the relationship between Kp and Kc in the reaction PCI5—PCI3+CI27?
Ans:Kp=kcRT

9. fNTE3 (PG AeRF [T 2
Which of the following is a catalyst poison?
Ans:As:O;



10. H2S04 47 AT A B (PG ACRF R IS FCA?
Which of the following acts as a catalyst in the industrial production of H2S047?
Ans:Pt

11. 0.1 M HNO3 &J(“1d pH ¥9©?
What is the pH of a 0.1 M HNO3 solution?
Ans:1

12T =37 93 572
What is the unit of the rate of reaction?
Ans:molL-1s-1

13. 0.4% NaOH &<(9d PH $9?
What is the pH of a 0.4% NaOH solution?
Ans:13

14. HF & NaOH 49 TG E 241 ©I $©7
What is the enthalpy of neutralization for the reaction between HF and NaOH?
Ans:-68.60 Kdmol-1

15. {6 (PG SoF 7?2
which is not true?
Ans:Kw =1 * 1014 M

16. TRUHF (FI0 AMF ASRP
Which of the following is a negative catalyst?
Ans:Glycerine

17. R AMfNC® OH- & H+ 9 (N TGN IF AYHATS F© ?
What is the molar concentration ratio of OH- and H+ in pure water?
Ans:1

18. 0.001 M HCI 49 PH NI~ ?(
What is the pH value of 0.001 M HCI?)
Ans:3

19. (NG A---->B RIEFTR =7 N F= ?("Which one indicates the rate of the
reaction A ----> B?")
Ans:-dA/dt

20| (P [RIGAE TNl ST (746G NI (ATF AEAMI?("Which reaction's
concentration vs. time graph is different from the others?")
Ans:zero order



