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 First Semester B. S:e Degree EXaminatfen J.une 2022
Fll"St Degree Programme under CBCSS
| Mathematlcs |
'Comp.lemen‘tary Course | for Chemistry and Polymer Che.mistry-‘

MM 1131 2: MATHEMATICS I - CALCULUS WITH APPLICATIONS IN
| : CHEMISTRY -1 '

(2020 AdmissiOn)

'Time:SHours". - 7, ‘,.Max.Marks.ﬁ80'

SECTION ~ |

All tHe first ten quéStiQns are compulsory. They cafry 1 mark each.
1. Find the first derivative of cos2x-. o | |
. Find the 1000" derivative of &”
Define statlonary point.
State Leibnitz's Theorem -
State Demorvre s Theorem.
- Deﬂne argument of a complex number
Find the complex conjugate of 2-2i. .
i v =3/—4j is a velocity vector."Then find speed.
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Define dot product.

—
o .

Evaluate [xsinx.

“P.T.O. -

{10 x 1= 10 Marks) -



SECTION —1I .

Answer any'ei_g'ht questions. These question carries 2 marks each.

1.
12,

13..

14.
15,
16.

17.
18
19.

20,
21.

22.
23.

- 24,
25.

26.

If x = sect ‘and’y = tant, find s

dx

Find -d—}-/— if * —siny = x.
Codx

e _
Express (—'y) in the form a+ bi.
(x+iy)

Explain multiplication and d!VISIOﬂ of complex numbers in polar form -

Find modulus of 6 + 8/ .

'Fmd the value of Ln(— 3i). -

Find i(cosh x).
dx

Find the angle’ between two vectors -4 and b with magnltudes V3 and 2
respectlvely, and such that a-b = J— :

Find the value of p for whlch the vectors 3!+2} + 9k and :+pk+3k are
' perpendlcular

Show that if a = b+ Ac, for some scaIar/I ‘then axc= bxc.

Two particles have velocities-v; =/ + 3/ + 6k ‘and v2—1+2k respectwely Find ~
) the velocity u of the second particle relative to the first. -

Find the unit vector corresponding to the vector / + j+ k.
Find the area of the parallelogram with sides. i +2j +3k and 4i +5; + 6k.

2 |
Evaluate | —ax.

0(2—x)z‘

Evaluate I
| (x +a )2

Find the mean value in of the function f(x)=3x>~3 between the x=0 and |

—1

2 C  N—4001

(8% 2= 16 Mdrks) .-




© SECTION — l‘ll

Answer any six questrons These questron carries 4 marks’ each

27. Frnd the second derivative. ofu——;—si- '
' : o 2x°+1 _
28. Find the magnitude of radius of curvature at a point (x, y) on the ellipse
22 | o RS HF
i—+X~2~»= 1.
a> b

29. Find the positions and nature of points of the function f(x)=3x* —4x*_8.

- 30. Prove that cosh® x — sinh? x =1 N
31. Solve the hyperbolic equation coshx—5sinhx-5=0.

32/ Find the value of (1+:)
33. Frnd an expressron for cos® @in terms-of cos3¢ and cosé’

34, Evaluate je cosbx dx .

35, Find thé volume of a paralleleplped ‘with sides 21»—41 +5k i%j+k,, 'and
3i -5/ +2k. | .

36. - The vertices of triangle ABC have 'position vectors a, b and ¢ relative to some

origin 0. Find the position vector of the centroid G of the triangle.

' 37. Alineis given by r=a+ b, where a=i+2j+3k and b=4/+5/+6k. Flnd the
' coordinates of the point P at which the line mterseots the plane x+2y +3z=6.

- 38, Find the volume of a cone enclosed by the surface formed by rotating the curve
- y= 2x about the x — axrs the line between x=0 and X = h

seorloN iy

o Answer any two questlons These question carries 15 marks each. .
39. (a) Determine inequalities satisfied by /n X and sin x for surtable ranges of the -

real variable x.

(b) Determine the constants aand b so that the curve y = X +ax + bx has a
statlonary pomt lnﬂectlon at the pomt (3,-9). . : :
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(6 x 4= 24 Marks)




0. .(a)

a1,

42,

a3,

44,

(b)

(b)

(a)

)

State Rolle s Theorem

What semi-quantitative results can be deduced by applym% Rolte’s-frheorem .

to the folléwing functions f(x); with a and ¢ chosen so that f(a)= f(x)=07?

(i) sinx |
(i) X2 —3x+2
(i) 2x® —9x% —24x+ k.

Express cosh™ x in logarithmic form.

_E.valua_te i(sihﬁ x)

x>t

A point P;divides a line segment AB in the ratio A1 : x. If the position vectors

~ of the pomts Aand B are g and b respectively, find the position vector of the

point P.

“Find the minimum drstance from the pomt P with coordmates (1 2 1) to the
line r=a+ b, where a=i+j+k and b=2i- j+3k

Usmg mtegratlon by parts, find. a relatlonshlp between l, and I,.4 where
1

0

.Iz=.1(1-x3,)2_dx.

0

Find the surface area of a cone formed by rotatmg about the x-axis the line -

y =2x between x=0 and x=h.

- The equatlon in polar coordinates of an ellipse wrth semi-axes a and bis -

lz 0052¢ S'”2¢ Fmd the area of the elllpse
pe . a® b

Fi'nd‘the length of the curve y = x3’2 fr_om x=0 to Xx=2.

(2 x 15 = 30 Marks) .
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In=_|'(1_—x de and n is any po'smve- integer. . Hence evaluate_




