—

© @ N O ! s WN

(Pages : 4) . L—3550

Re‘g; [\ 2
Name : ....... rereversseacriannernsvonnnn |
. First Semester B.Sc. Degree Examination, Augtist 2021
First Degree P_rogramme under CBCSS
| . Statistics
Com'ple'men_tary Course for Mathematics
| ST 1131.1 : DESCRIPTIVE STATISTICS
(2018 — 2019 Admission) _ |
' Time : 3 Hours L R o |  Max. Marks : 80
| | SECTION - A
| Answer all questlons Each question cairies 1 mark
\What isa Sampllng Frame?
'Deﬁne the term Population.
Name any two graphical represehtaﬁon of data.
What is Centrel tendency?
Deﬁne Partition values | __ |
| Deﬁne " raw moment ofa set of observatlons o
What is the measures of skewness in terms of moments‘?
Who introduced the term Regressu)n‘? |
What is the angle between the lines of regress:on when r=0 ’? - |
10. If the corrélation between the two variables is. negatlve then what is the sign of

the regression coefficient of y on x?
(10 x 1 = 10 Marks)

P.T.O.




1.
12,
13,
14,
| 1.
6.

17.
- 18.
19.
20.

21,

2

23.

24.

Write the nermal equatlon for ﬁttlng a curve of the fon"n y= = ge™

B SECTION.—.'B |
Answer any‘elght questlons Each questlon carries 2 marks
What Isa sample survey? In what respects is |t supenor toa census survey?
Dlstmgmsh between prohablllty and non-probablllty samphng

Def ine systematlc sampling.

_.E'xpress Har'monic mean in terms of geometric mean and arithmetic mean,
.Explam Mean devnatzon

‘Explain the positions of mean median and mode |n symmetnc distnbutlon and

skewed distrtbutlon

What do you mean by raw and central moments’? _

Ina frequency distribution the coefﬁcienf of skewness based on quartlles is06.If
the sum of the upper and lower quamtes is 100 and the median is 38, find the
value of the upper quartﬂes

What is Scatter dlagram?

What are the properties of the regression coefficients?

What 'is the principle of least squares?

: (8x2=16Marks)
SECTION-C

Answer any six questions. Each question carries 4 maﬂ(s.

What is a snmple random sample? Mentlon the various methods of drawing a
random sample :

Distinguish between sampllng and non-samphng errors Exblaan varlous SOurces
of non~sampllng errors. _
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25.

26.
27
28.
29.

30.

31.

32.

Briéﬂ_y explain the construction of a histogram with example. -

A sample of 35 values has.mean' 80 and standard déviation 4. A second sample .
of 65 values has mean 70 and standard deviation 5. Fmd the standard dewat:on :

'of the combined sample of 100 values.

.The mean of 5 items of an observatlon is4 and the variance is 5.2. if three of the .
- fiveitems are 1, 2 and 6. Find the other two.

What is Kurtosis? How does it differ from skewness?

Derive the formula for Spearman’s Rank Correlation coefficient.

_ Calculate

; (a) The regressnon equation of X on Yand Yon X from the followung data :

(b) Estlmate X when Y=20.

X: 10 12 13 17 -18
Y: 5 6 7 9 13

Explain the fitting of a curve of the form y =a+bx.
~ (6x4 =24 Marks)
SECTION-D -

Answer any two questions. Each question carries 15 marks.

The following table gives the egg. production durihg a year at a poultry farm :
No.ofeggs: 029  30-59 60-89 - 90-119 . -120-149

No.ofhens: - 3 4 12 33 - 69
- No.ofeggs: 150-179 180—209 210—239 240-269  270-299
No.ofhens: 92 50 25 11 1

Represent the above frequency dlStﬂbUtIOﬂ graphlcally Also draw the ogwes and

‘estimate Median value.




33. Calculate the arithmetic mean and the median of the frequency distribution given
below. Hence calculate the mode using the empirical relation

Classes: 130-134 135-139 140-144 145-149 150-154 155-159 160-164

f: 5 15 28 24 17 10 1
34. Fit a parabola to the following data: L
- oxt. t 2. 3 4 5 6 7 8 9.

y: 2 6 T 8 10 11 11 10 9

-

Estimate ywhen x=4.5.

35. Ten competltors ina beauty contest are ranked by three judges in the followmg S

order: _ _
I Judge '1 5 4 8 9 6 10 7 3 2
NJudge: 4 8 7 6 5 9 10 3 2
Mudge: 6 7 8 1 5 10 9 2. 3 4

—

Use Rank correlat:on to dISCUSS which palr of judges have the nearest approach
to common tastes in beauty. .

(2 x 15 = 30 Marks)
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| ‘Firs't Sém_estef- B.Sc. Degree Examihation, 'Au-gust 2021
- Firéf_ Degree Prqgramlﬁe _uﬁder CBCSS N |
|  Physics |
| _COﬁ)plemen_téry Course fof' Mathematicé
PY 1131..1 : MECHAN‘ICS AND PROPE.R_.’I.'IES OF MATTER
(201 8-?1_9_Admissi_on)
 Time .:-3_H0_urs | | - - o R | B ..Méx._lv.l.arks.': 80
SECTlo_N_-. A | |
Ansvée-r éll queétidns in.one or two Sentenf:es. Ea;:h..dﬁégtion 'carries.1 mark: |
1. Sfa_te p.alrallél axis theorem. |
2. | Whaf do you meén by neutrai-surféce- _o_fa'béam?- |
3. Wn'fe an 'e.xpréssion for geome.tric.:al moment of .ine_rtia.
4, What is bendmg moment?

5. Def ine rigidity modulus.

6. Write down the expressnon to find excess pressure tnsade a sphencal drop and
explain the terms. :

7. What you mean by viscosity?

P.T.O.



8.

9.

10.

Write down the differential of simple harmonic motion and explain the terms.
Write an expression to find intensity ef progressive wave and explain the terms.
Write the general equation of plane progressive wave.

(10 x 1= 10 Marks)

SECTION-B

Answer any eight questions not exceeding in a paragra'ph. Each question carries

2 marks:

11.

12.
13.
14,
15.
16.

17.

18.
19.
20.
21.

22.

Draw the vanatlon of potential and Kinetic energy with dtsplacement from mean
p05|t|0n fora partlcle undergoing S|mple hammmc motion.

Why shaft of rotatory- machineries are made of hollow cyllnde'rs. '
Even though lava is highly viscous, it flows rapidly. Wh_y‘? -
What you mean by flexural rigidity.

State and 'explain sirﬁple'ha'rmonic motion.

What are the fimitations of Porseunle s formula.

Obtaln an expression for average potentlal energy of a partacle undergomg

- simple harmomc motion.

Briefly explain .about _compou_nd pendulum.

Briefly discuss about spherical wave.

What you meah by zero poiht energy of molecule.
Derive an expre_esion to find time period of torsion pendulum..
What is coefficient of viscosity.

(8 x2=16 Marks)
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SECTION-C

Answer any six questions. Each question carries 4 marks: -

23.

24.

25,
26.
27.
28.
29.

30.

31.

Find the angular momentum of the particle with rotational kinetic energy of 20
joules. Its angular momentum coincides with the axis of rotation and its moment

of inertia about the axis is 0. 1kgm

Find the moment of inertia of u.mform rectangular lamina of length | and breath b
about an axis perpendicutar to its plane and passing through the center of mass.

A bar of length 1.2 m, breadth 3 cm and thickness 4 mm is used as cantilever.
When a load of 0.25 kg is attached to the free end depressnon at free end is
1 cm. Calculate the young s modulus of the matenal

Calculate the couple. reqwred to twist one end. of wire with length 1 m and radius
1.5 mm through an angle 45°by. keeplng other end fixed. Rigidity modulus of the

wire is given. by 5x10°Nm™2.

‘What waould be the pressure inside a small air bubble of radius 0.1 mm situated

just below the surface of water? Surface tension of water is 0.072 N/m and

- atmospheric pressure is 101300 Nlm

Calculate the volume of water flowing per eeoond through a tube of 0.1 cm-
diameter and 40 cm length. The pressure applled is 2000 N/m?. The coefficient

of wscosﬂy of water is 0. 00089 Sl unit.

'A particle is moving in 5|mple. harmomc_ motion. Its velocity has the value 3 m/s

and 2 m/s when it is at distance 1 m and 2 m from mean position respectively.
Find the time period of oscillation. ' :

A solid cylinder of radius 5 cm is suspended by a vertical write as a pendulum.

Axis of the cylinder is along the wire. Find the couple per unit twist of the wure If
mass of cyllnder is 2 kg and period of oscﬂiatlon is 2s. Take z?as 10..

The young's modulus of steel is 20x10‘°Nm"zandj density 7700 kgm‘3. Compute
the speed of longitudinal wave in steel. . :

(6 x 4 =24 Marks)
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32,

33,

35.

'SECTION-D

Answer any t\rm questions Each questieh carries 15 marks: .

What is ﬂywheel'? Explain about it with a neat dlagram Wlth proper theory
explam the expenment tofi nd moment of mert:a of ﬂywheel '

What you mean by twisting couple and torsnonal rlgldlty Obtam an expression to

find torsional rigidity of a uniform solid cylinder. Also fi nd the torsional rigidity of
hollow cylinder having inner radius r,and outer radius r,.

With necessary theory explain about Jaegar's method for determination surface -

tension. How it can be used to determme surface tensron at different

temperature - K ..

Obtain an expressnon for transverse wave |n a stretched string. . Explain about

different modes of vibration.

 (2x15=30 Marks) .
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Reg. NO. © circvivrecccerrecinarns
Name : ......c.covmernniinniinaien,
First Semester B.Sc. Deg'reé Exarnination Augusi 2021
 First Degree Programme under CBCSS
- Mathematics
Core Course '
MM 1141 METHODS OF MATHEMATICS
(2020 Admission Regular)_

Time : 3 Hours _ : o - ~ Max. Marks : 80

PART—A
Answer all questions. Each question carry 1 mark.

1. Wnte the derlvatwe of x?sinx.

2
2. Find lim =X 4

X—) x_

3. ' State Extreme value theorem.

>

- Find lim{x* ~ x).

X—3-1

State mean value theorem. |
Write the equation of length of the smooth curve y = (x).
State theorem of Pappus.

Define coshx .

© @ N o o

Approximate value of acc_elera_tiori due to gravity is

10. Write the formula for ﬁnding volume by cylindrical sheli about y —axis.
(10 x 1 = 10 Marks)

. P.T.O.




PA_RT -B

Answer any elght questlons Each questlon carnes 2 marks -

11.
12.
13
14
15,
" 16.
17,

18.
19.

20.

21,
22,
23,

24.
25.
26.

27

28_._

: F_mc_l the formula for dy and Ayiof y = X2,

Evaluate _[

If B =x? and——3 fnd—m—atx 10
at dt-

Define a decreasing function with an exén'_}ple_. o
State second derivative test. |
Express the derivative with respect to_ x of y = x? in differential form.
State L- Hospltals Rule for form '
o

If S(t) ° —6¢% is the posmon functlon find the acceleratlon function.

- State Constant leferenoe Theorem

Find the average value of the functlon f(x) 3x on [1, 3]

*

dx :
\’——X

State Cavalieri's PI’II‘ICIp|e

'Find the value of sinho and cosho

Prove that cosh? x—smh2 =1,

For what values of p does the mtegral _[— converges'?

'Def' ine sohd of revolutlon and ax15 of revoiut:on

Wrtte the formula for fi ndlng surface area for revolutlon around Y—axls

o -_(8x-2=16 Marks)
PART-C |

Answer any six quéstions Each question carry'4 marks.

Find the local apprOXImation of f(x) sinx at Xy = 0 and apprommate sin 2" using
this. - : :

Find the value of (a) _xli'_rg xlog x (b)_.li_n}4(1—',tanx)se02x.' |

2 o L-3547
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29,
30.

-31.

32,

33

Find the reletive e_xtr_eme of f(x}=3x"-5x°. "
Verify Rolle’s théorem for.f(x) = x> ~8x+15 on the interval [3, 5).
Use an approximate local linear appreximate to estimate the value of V24 .

Find the dimension of the rectangle W|th mammum area that can be mscnbed ina -

circle of radlus 10 cm.

A par_ticle moves_ along an's -axis. Find the position_functien ef the particle._With

@) v(t)=3t? ;.2_f, s0)=1

34.

35.

36, |

37

38,

Find the Iength of the graph of 1(x) - ;‘_2+% <x<4.

(b) - a(t)=3sinat, v(0)=3; s0)=3.

Evaluate (a) j' (b) _[

L]

Find the area of the regson that is enclosed between the curves y = - x* and

Y= x+6

Find the centroid of the semicircular region in the given figure.
Y .

A

-a - . A _ L)

Find .the votume of the region between the curves y=x and -y'= x? in first
quadrant revo!ved about x -axis. | '

. {6 x 4 =24 Marks)

3 L —3547




40.

41.

42.

43,

= PART' D

_ Answer any two questlons Each questlon carry 15 marks.
39.

(a) Suppose x and y are functions of t and Iet X%+ y ~2x+4y leen thatf

)

@)

(a)

dx

—=5.Find dy/df when (x,y)=(3, 1)
(b)
(a)

Let y =vx . Find formulae for. oy and dy . o
Flnd hm(1+sanx)y |

Flnd the absolute maximum and minimum values . of the functlons
f(x)=2x>-15x> +36x on the mterval [1 5] and determme where the values

occur.. |

' ' . X2

Sketch the graph of y__—x —1 and |dent|fy the locations of all asymptotes
mtercepts relative extrema and inflection points. '

Find the radius and height of the nght circular cylinder of the Iargest vo!ume

~ -that can be inscribed in a right cwcular cone with radius .6 cm and height
- 10 cm, . SN :

(b)

Verify mean value theorem for f(x)=x*+x- 4 on the mterval [—1 2] and find
the point c.

A region is bounded by the lines y x?, x=2 and x-—ax_is'. Find the v_.o!ume

- of the solid generated by revolving the regson about (i) X axis (ii) Y axis.

(b)

(@)

. (b)

Find the area of surface generated by revolvmg the curve y=2Jx, 1< x<?2

about X -axis.

The region enclosed by the X ~axis and the parabola y = 3x—x? is revolved
about the vertical line x = -1 to generate a SOlId Find its volume.

Find the area of the reglon enclosed by x = y? and y=x- 2.

Find the centre of gravity of the trlangular Iamma with vertlces 0,0), (0, 1)
and (1, 0) with density 5 = 3. : :

Show that if a body released from rest is in free fall, then its average velocity |

.over a tlme interval [0, T] durmg |ts fall is nts velocnty at time %

(2x15=30 Marks)_

a  L-3547
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First Séméstef B.Sc. Degree Exa.m.i'l_)_alti_on, August 2021 |
First Degree P_rogrémfne Under CBCSS |
 Statistics “
Com’pieméntary C_ours_e f_dr Mafhe_niati_c_:s :
ST 1131.1 : DESCRIPTIVE STATISTICS
| (2020 A_dmissi?n- Regular) e |
- Tlme3 Hours_~ B . o N B . | | ' Ma}(._Marks::BOI

~ Instructions: (Statjsiica! table and Calculator are Permitted)

SEC_TI:C)N ~A
Answer all queétion_s. Eaéh question r.:ar_r.ie's. 1 mark.’
. - Define seéondary _data; |
2. Givean exarhblé of non-prObabiIity. ngpling 'téchniquel" |
3.  Define éensus method.
4. Write any two demerits of AM.
5. Wh‘at yoq mea_h by _ske.w.ness of a _distribu_tio_n?_

. PTO.




10.

11.

| 12..
13.
e
15..

16!

7.

Define the mode of the set of observations. .

1516 181916 151621 1628 9.
Define positive correlation.

- What is the fange of Karl-Pearson’s correlation oeefﬁcient? .

What are normal equations?
Who introduced the conCep_f of reg_fe_ssion?
(10 x 1 = 10 Marks)

SECTION - B

.IAnswer any eight questions. Each question carries 2 marks.

" The Class marks in a frequency table are given tobe 5, 10, 15, 20, 25, 30, 35,
40, 45 and 50. Write down the classes. What are the con3|derat|0ns one hasto
beari in mind- while formmg a frequency dlstribution

Explain_ any one metho_d fof collecting‘ a primery data. '
Distiﬁguish.between probability sampling ahd eOn ._probability e_amplin_g'. |
What is SRSWOR? |

What I sampling fferhe? |

Mentien any two m'easures o'f: kurtosis.

Obtain the mean of first n natural numbers.




18. What is .Sh.épparg:_i-"s correction for mo_meri'ts.
19. Give é situét.i.on Wher.e.m_edian is the rhost_sﬁitable a\)erage.
20. Staté some dérﬁedtg of an‘thm’_étic mean.
21, Calcmate the standérd de#iatién’ of_?,‘3,2,4,9,12 and 1a.
22, What _ére the useé of scatter diagrém?_
| 23, Write the n_or.ma.i equafioﬁ .for fitting y = aei';l. _ ._
24, Describe _Spéarman's rank §onelation_ coe‘fﬁci_ent.
25, What is meant by per_féct correlatiorll?. ‘
26. | Write down the formula for both the regression equatiohs. -
(8 x___2.= 16 Ma;ks) :
| SECTION -C
Answer any'six qqutions. Eaf:h quesﬁon carries 4 marks.

27. Draw the less than ogive and greater than ogives for the following data:
Age: 10-20 20-30 3040 40-50 _50~60 - 60-70 . 70-80
Frequency: 3 10 16~ 20 18 9 2

; 28. Discuss the advantages of sampling over census.
29. Distipguish between simple random sampling and _'syst{ematic sampling schemes.

30. Distinguish between nominal and ordinal scale of measurements.

3 o  L-3551




31,

32.

. 33
34.

35.

36.

- 37.

Expiéip the concept of.ské_wnefss and kurt_ds_is_.

Show that _-corrélation coefficient is the gebmetric mean between thé‘regression -

coefficients.
-Explain' the fitting of a curve of the form y = ax? + bx +¢.

Derive the ang!e between two regression lines. .

Fit an equation of the form y = ab* to the following data.
X: 2 3 4 . 5 6

Y: 144 1728 207.4 2488 2986

The two régression lines ére y = ax + b and x = ¢y + d and the two variables have

the same means. Then show thatd(1 -a)=b(1-¢).

Form the regress.io.h line of Y on X for the given data’

X: 36 23 27 28 28 29 30 31 33 35

CY: 29 18 20 22 27 21.29 27 29 28

38.

- Show that the correlation coefficient is invariant under linear transformation.

(6x4= 24 Mafks)




SECTION-D
Answer any two questions. Each question carries 15 mark.

39. Construct a histogram and frequenéy polygon for the followihg data.
Classinterval : 59 10-14 1519 20-24 2529 30-34 3539
Frequency: 8 15 18 30 16 12 6

Drawn an ogive and estimate the median and quartile deviation.
40. (a) Calculate
() quartile deviation and

(ii)' mean deviation from mean, for the following data.
Marks: 010 1020 20-30 3040 40-50 50-60 60-70
No.of students: 6 5 8 15 7 & 3
(b) Draw the frequency curve to the following data:

Cx:! 0-20 20-40 40-60 60-80 80-100
ff 9 15 23 10 8

41. Fit a curve of the form y = a + bx + cx* to the fOIlowing data:
| x: 10 15 20 25 30 35 40
f- 11 13 16 20 27. 34 41

42, (a) Derive the s(_andard error in the estimate of y in regression of y on x.

-2 2 2
o, +0,+0,,

(b) Show that correlation coefficient (r)'= " . where 07,07 and o2,
_ - . oF, - : _

are the variances of x,y and X~y respecﬁvely.

5 | L3551




43.

- 44,

Calculate the ‘rank correlation coefficient fdr_ the following data on heights of

fathers and Sons.

Ht of father: 65 63 67 64 68 62 70 66 68 67 | R

Ht of son: 68 66 68 65 69 66 68 65 71 67

(a) Giv_en_ that the two regression eqﬁatiOns are '8x~10y+66%0 and

40'x—18y'—214 =0. Obtain regressibn coefficients . and the correlation

coefficient. Find the means of x and y.
If the standard deviation of x is 4, find the standard deviation of y.

(b) Derive the regression Iiné_-of. xony. _
| (2 x 15 = 30 Marks)

6 - L -3551
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First Semester B.A./B.Sc. Degree Examination, August 2021
First Degree Programme Under CBCSS

English Language and Literature
Foundation Course - |

EN 1121 & CG 1121.3 — WRITINGS ON CONTEMPORARY ISSUES

(Common for English Language and Literature and English and
Communicative English)

(2019 Admission)

Time : 3 Hours Max. Marks : 80
SECTION - A

l. Answer all questions ea'ch in & word or a sentence.

1. Expand PARI.

2.  What is nomophobia?

3. What is gangster capitalism?

4. Whatis the functions of IMF?

5.  Why are elderly in rural India less vulnerable?

6. What shows little sign of going away in India according to Sen?

7.  What causes rotator cuff tear?

P.T.O.



11.
12.
13.
14.
18.
16.
17.
-18.
19.
20.
21.

22.

23.

24.

When was the UN formed?
Who wrote Ashoka and the Decline of the Mauryas?

Who proposed the Turing test?
(10 x 1 = 10 Marks)

SECTION - B

Answer any eight in not more than 50 words.

What is the role of authority in the practice of secularism’?
Why do we say that the notion of Human Rights is universal?’
How does lack of infrastructure affect old age care in India?
What is corporate globalism? .
What do studies on the street children of Dethi reveal?
What is Roger Penrose’s argument based upon?

Role of social laws.

Describe briefly the phantom cat incident.

Explain why the author mentions that the internet was the bane.of doctors.

‘What is the fundamental objective of the U.N.?

The sharp regional divide that Sen notices in India.

How does lack of social support affect old-age care in India?
(8 x 2 = 16 Marks)

SECTION -C

Answer any six questions in around 100 words.
What is the solution to drug abuse?
Difference between weak Al and strong Al.

2 L - 3378



25.

26.

27.

28.

29.

30.

31.

V.

32.

33.

34.

35.

What are the primary concerns of a secular society?
Discuss the importance of education in relation to independent thinking.

What are the stages in the development of an International understanding of
Human Rights?

What are the advantages of women'’s education according to Sen?
How does changing family structure affect senior citizens in india?
How has the government responded to an increase in the aging population?

Discuss the author's idea of “engineered inequality” in India.
(6 x 4 = 24 Marks)

SECTION - D
Attempt any two questions in not less than 300 words.
Why does Sen believe that education will empower women in India?

How does Khyrunissa use humour in her article to substantiate her arguments
against using smart phones?

Explain Romila Thapar's views on secularism.

Trace the evolution of Human Rights in the giobal context.
' (2 x 15 = 30 Marks)

3 L3378
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| First_-s_etnest'er B.A./B.Sc. Degree Examination, August 2021
o First Degree Programme Under CBCSS o
o Language Course L o
Addltlonal Language Hlndl o
HN 1111.1 —HINDI KATHASAHITYA .

(2020 Admnssnon Regular)

Time:S-Hours o : _ | _.‘ _' ...Méx.Ma?ks:BO
l. wﬁm@mﬁmﬁm— |

1. a@ﬁm%éima:r_mw?n?
2. ﬁnﬁmmﬁqmwmw%? |

3 ‘amnfﬁmﬁm%?
4 s‘rﬁqmmwﬂ%‘e |
5. %aﬂtﬁsﬁmmm?
| 6. n{iﬁmﬁaﬁﬁ%mw%?
7. femdBwhmm

8. ‘e fopweht T A7

- P.T.O.



10,

11.’
12
13.
14.
15.
16.'-
'-'17.
18.
18
| 20.
1.
22.
_'_23.

24,

e foa e & et v 27

i e i e 5w A

(10 x 1 = 10 Marks)

X %mwﬁ%mmﬂasomﬁﬁw-

anaaasfﬁfauwﬁ&i_am ke
mﬁ;ﬁ%mma@ﬁmﬁm |
g %@ﬁm—mﬁl%mw—w%?
ﬁ%ﬂﬁﬁ%mﬁmaﬁﬁ-ﬁ%?
w'nmgﬁawam'a%%m%am%? o
'ﬁ'ﬁw.mﬁm-ﬁa?ﬁ%?
@ﬁqmﬁmﬁaﬁqﬁmmaﬁm&
n@m%m%aﬁaﬁrw%@ql |
Ef"&r"ﬂ.aa?htmgﬁamw_—wém%?

mw%ﬁaﬁwﬁﬁﬁﬁﬁqi |

70 A A A T A

ﬁaﬁﬂ%mﬁ?{@ﬂmmaﬁm?

aﬁm%mww%ga—gﬁm%wzﬁﬁﬁmamﬁ msrfésaaﬁ é}?
. _

L~3354
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25.

26.

'27.

28;

28.
30.

31,

- 32

33.

¥

ﬁ@gﬁ@%’ﬁﬁﬁﬁﬁwﬁéf __

m'ﬁ%mﬁma%a&ﬁﬁw@{
| | | | '__’-(8;'2_2==‘I:_6Marks)
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Iv.
39.
4
41,
42,

43,
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.1'
2.
3.

~and x is in meters. Its velocity of the wave s : :
- What is the angular momentum of a body of moment of inertia / and rotataonal

(Pages :4) L-3554

First Semester B.Sc. Degree Ex_alhina'tion, August 2021
First Degree Progrémm’é under CBCSS
| Physics - | |
Complementary Course for Mathematlcs
PY 1131. 1 MECHANICS AND PROPERTIES OF MATTER
(2020 Adm:ssuon Regular)

4

Time : 3Hours. ) o ~ Max. Marks : 80

SECTION - A

‘Answer all questions in one or two sentences. Each question carries 1 mark,

Wiite the dimensional formula of moment of inertia.
The unit of surface tension is . | o
When the length of the cantlfever is - doubled, t'he depression becomes

A travellng wave is represented by y = 6sin (2t - 6x) where t is in seconds

kinetic energy £7
Write any two examples of simple harmonic motion (SHM)
What is meant by neutral axis?

'Define radius of gyration. -

Wri_te general equationof'a spherical wave. .
Why detergents are used for cleaning of clothes? _
o | (10 x 1 = 10 Marks)

P.T.O.



- SECTION-B- =

Answer any .' eight questions, not exoe‘edin_g_' a paragraph.- Ea_oh 'ca_rries

2 marks. (Not to exceed one paragraph)

M.
12.

13,
14,
15.
16.

17.
18,

19.
20.
21
22,

24,
25,
26.

!

Write down the expressnon for excess pressure msrde an air bubb!e in liquid and_

inside a soap bubble.

What do _you understood by mtens:ty of wave and on what factors. does it

-~ depend?

Define torsronal rlgldlty

'Obtaln an expresszon for kinetic energy of a rotating body?

State theorems on Moment of Inertia.

The motlon of a partlcle executlng Slmple Harmomc Motion (SHM) is glven by
x = 3sin a;t + 4 cos ot . What is its amplitude and phase'7 '

Wnte down drfferentlal “equation for Tor5|on pendulum and express |ts time

 period..

A great force is required to draw apart normally two glass plates enclosmg a thin

-water film. Why?

Difference between angle of twist and angle of shear.

-How vrscosrty of liquid and gas varles W|th temperature‘?

What are the condrtl_ons for the oscillatory motion to be simple harmonio?
Find the minimum and maximum time periods of a'compound pendulum.

Explain why the level of water rises while that of mercury is depressed in a
capillary tube..

-Explain Newton S Iaw of viscous flow.

Define bendlng moment

A person can distinguish- between raw. egg and a hard boﬂed egg. by Splnnlng'_
~each on the table. Explain how? L

(8 x 2 =16 Marks)

2 R L - 3554




SECTION-C

Short Essay Questions. (Not to exceed 120 words) Answer any six. Each carries
4 marks. _ - _ .

28.

29.

30.

-3

32.
33.

34.

35,

27. A solid s’phere of mass _4kg' and radius 0.05 mis suspended from a wire. Find

period of .oscillations, if the torque required to twist the wire s
4x10° N - m/radlan

A tuning fork of frequency 512 Hz produced a plane wave in- air having

- amplitude 0.5x 107 mm. Calculate the energy density and mtenS|ty of the wave.

Velocity of sound in air 332 ms "and densuty of air 1.29 kgm™.

Calculate moment of rnertla of.circular disc about an axis through its centre and
perpendicular to its plane?

A particle executes Simple harmonic motion along a stralght line has |ts motlon

represented by X = 4 sin [f;—t 1 g] Find

(a) the amnli_tude

~{(b) time per_iod

{(c) -freqUency
(d) velocity
(e) acceleration, at t = 1s, x being in cm.

Find the value of capiltary rise when a capillary tube of radius 1 mm dipped in
water (Density = 1000 kg.m™ and surface tension = 0.07 Nm™).

'Describe how viscosities of two qudids were ccim'pa'red.'

The radius of a soap bubble blown in air is increased from 1cm to 4cm. How

much energy will be needed if the surface tension .of soap solution is
35><10"2 N/m

A cant|lever of length 60 cm is depressed by 20mm at the loaded end What is
the depressnon ata drstance 40cm from the fixedend? '

Two mass of 2 Kg and 4Kg are joined by a spring of force constant 133 N/m and
are placed a friction less horizontal table. Find the frequency of oscillation.

3 | . L-3554



36.
37.

ag

39.
40.

41.
42.

43.

Obtain the expression for twisting couple on a cylindricat wire.

‘Calcutate the roass fiow of water ﬂowing in 10 minutes through a tube 0.1 cm in

diameter, 40cm long, if there is a constant pressure head of 20cm of water. The
coefficient of viscosity of water is 0. 00089 S 1 units. '

A thin uniform bar of length 120cm is made to oscmate about an axis through its
end. Find the period of osculatlons and other pomts about which it can oscillate
with the same period.

(6 x 4 = 24 Marks)
'SECTION -D o .

. Long Essay Question. Answer any two. Each carries 15 marks

Dlscuss the construction of a flywheel and describe the experlmental procedure
used to find its moment of mertla Derive the expression used to calculate the |

moment of mertra

Derive an expression for the bending of a bar supported at the two ends and
loaded in the middle. Descnbe an expenment to determme Young’s modulus by

- bending.

'.Descnbe with theory to ﬁnd the surface tension of a Ilqmd and 1ts temperature
-dependence by Jaeger's method.

Derive the differential equation for the oscillations of two particle connected by a |
string. Explain the behaviour of a diatomic molecule as harmomc oscillator,

Gwe the theory of flow (Poiseuille’s formula) of a liquid through a uniform

- caplilary tube. Mention its limitation of the formula

Derive the moment of inertia of the following regular shaped bodies.

(a) A solid cylinder about an axis perpendicular to its geometrlcal axis and

passing through its centre of mass.

| (b)  Rectangular lamina about an axis passmg through the mrdpomt of its plane
. {c) A circular disc about an axis through its centre and perpendlcular to its

plane
(2x15=30 -Marks)'

. -
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First Semester B_.Sc_. Degree _EXarhi.nation, August 2021
First Degree Programme Under CBCSS |
Mathematice
| Core Course
MM 1141 METHODS OF MATHEMATICS
{2018 — 2019 Admission)

“Time : 3 Hours L Max. Marks : 80

SECTION-1

- '(AII the questions are compulsory. Each question carries 1 mark).

Suppose that x and y are differentiable functions of ¢ and are related by the
dx

equation y = x° Fmd i Y at tlme t=1 |f X = 2 and E—4 at time t_1

Find the local linear approximation of f(x) = J; at X =1.

-Def ine relatlve error in measurement

Give the dlﬁ’erentlal formuta for Product ‘rule of dlfferentiatlon
Deﬁne rnultlple roots ofa polynomlal

Suppose that a partlcle moves with velocity v(t)-cos;:t along a coordlnate line.

Assuming that the partlcle has coordinates s =4 at tlme t=0, find its position
functlon :

~ P.T.O.



‘What is the volume of a solid bounded by X=a and x=b having a cross’ |

. sectional area, A (x). -

10.

11.
" 12.

13,
14.
15
16.
17,

18,

lee the formula for Iength of a Y= f(x)'curve over [a, b]

| ?rv? the farmula for work done by a vanable force F in movmg and object over
ab

Evaluate _[d—:
o X

{10 x 1 = 10 Marks)

SECTION ~ II

(Answer any eight questions. Eech question carries 2 ma_rks)'

Assume that oil spilled ﬁom a ruptured tanker spreads in a circular pattern whose
radius increases at a constant rate of 2 ft/s. How fast is the area of the spill
mcreasung when the radius of the spill is 60 ft?

Find the intervals on whlch f(x)=x*-4x+3 is increasing and the intervals on

WhICh it is decreasmg

Deﬁne concavity of a f-u_nctlon.' ‘

State a sufficient condition for f to be concave up oF concave down.
State the extrefne value theorem for f(x).

State Rolle’s theorem for' f(x).

Find the area of the reg:on enclosed by x y and y=x-2, mtegratlng with

‘respect to y.

State the formula for volume by cylindrical shell about the. y e'xie.

2 |  L-3548
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19.

20.

21,

22.

23.
4.
25.

26.

27.

28.

A spring exerts a.force of 5 N when S'tretchéd'- 1m beyorid its natural I'ength. How

~much work is required to stretch the spr’ing. 1.8 m bey_ond its natural length?

State the theorem of Pappus.

'Deﬁhﬁe hyperbolic sine and_ cosine functions.

2

Evaluate ﬂ
11-x

(8 x 2 =16 Marks)

~ SECTION - Ii

(Answer any six ques_tion_s__. Each question carries 4_ marks).

4

3

Evaiuate Ilm,t_,‘m X ] .
sm[—).
. . X
_ ' - _ . 5 2
Define critical points and find all critical points of f(x)=3x® - 15x3.
Find the relative extrema of f(x)=3x° - 5x°.
Flhd the absolute rriémmum and mlhlmum valljes ‘of the function
Cf(x)=2x° —15x +36x on the interval [1 5] and determme where these values
occur. -
A quuid form of antibiotic manufactured bya pharmaceutibai firm is sold in bulk at -

- a price of $200 per unit. If the total production cost-(in dollars) for x units is

C(x) 5,00,000 + 80x + 0.003 x* and if the production capacity of the firm is at
most 30,000 units in a specified time, how many units of antibiotic must be
manufactured and sold in that time to maXImize the profit?” .

A coin is released from rest near the Top of a buﬂdlng at a point that is 1250 ft -
above the ground. Assuming that the free-fall model applies and g = 32 ft/s”, how
long does it take for the coil to hit the ground?  ~ : |

3 O L-3546



29,

(b)

Find the. area of the reglon that is enclosed between the curves y=x* and
y=x+ 6. o .

30. Find the area of the surface that is generated by revolvmg the portlon of the -

curvey = x between x =0 and x = 1 abeut the x — axis.

31. Evaluate _[ -(1fx)e"‘dx_.

’ 0
(6 x 4 = 24 Marks)
SECTION — IV |
(Ane\n}er any two questions. Each question carries 15 marks).
32. (a) Find the intervals in which f(x)=x®—-3x%+1 increasing, decreasing.
' . concave up and concave down. Also ﬁnd the pomt of inflection of £,
(b) Find the absolute external, if any, of the function f(x) e*"-3") on the
interval (0, + ). -

33. (a) A garden is to be laid out in a rectangular area and protected by. a chicken
wire fence. What is the Iargest possible area of the garden ;f only 100 -~
runnmg feet of chicken wire is available for the fence?

(b) - F_’rove the-identity 'co's'1x+sin‘1x=—2—,.-_1 <xs<t1.
34, (a) . Derive the formula for the cwcumference of a circle of radius r, using
: improper integrals. - _ |
(b) Find the centroid of the semlcwcular region in the upper half plane with
~ radius a. | _
35. (a) Evaluate the derivatives of inverse hyperbalic sine and cosine functions.

Show that _[ —converges for p >1and dlverges for p <1

(2 X 15 30 Marks)
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