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First Semester B.Sc. Dégree Examination, November 2019
- First Degree Programme under CBCSS
| Complementary Course | for Chemistry and Polymer Chemistry -

MM 1131.2 : MATHEMATICS | - CALGULUS WITH APPLICATIONS IN
CHEMISTRY -1

(2018 Admissions Onwards)
Time : 3 Hours | - B - ~ Max. Marks : 80
PART =1

‘Answer all questions. Each question carries 1 mark.

1. Find the derivative of —3—1—— with respect to r. |
: X" +2x-3 :

2. Use implicit differentiation to find Z—y if 4x°-2y*=9.

' "~ dx e .
‘3. Find the argument of the complex number z=2-3i. .
4. Give the polérfofm of the complex number 2f .‘

5. Find the conjugate'.of the complex number 'z:(x+5i)(3?f2fx> .
6. Find & where y =cosh(x®).
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 Evaluate J"xeadx.

Two particles have velocities t71:f+3]"+612 and v, =f'¥—2l? respectively. Find the

velocity & of the second particle relative to the first.

Find a unit vector normal to both the vectors &=/ +2] -3k and b=-4f+]+2k.

Give the equét_ionl of the Iine'through the fixed point A with position vector a and
~ having a direction b. | . |

PART -1l

Answerr any eight‘queétions. Each_ questibn carries 2 marks.

Find the third ,deriv»ativé of the function f(x)=x%cos x, uSing Leibnitz’ theorem.

Verify Rolle’s theorem for the function f'(x):'x'2 +6x on [-6, O].

' Find 7(x) if f('X);x/4+\/3_x_.

Find the interval on which f(x)=5+12x=x°is increasing.

Find the general value of Ln(=i).

Express z= _X_ZI_ in the form x+iy .
. =448 :

'-Prove t‘hat coshx—'coshyzésin[x-;y]sinh(%x]. .

‘Evaluate [ (2-x)""dx.

“Eind the mean value of the funetion f(x)=x"over [-1,2].

-Find the angle between the vectors G=i-2]+2k and ‘.E:—3f+6f—612,_
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“and Q(s 0.7).

Find the area of a triangle which is determined by the points P(2 0,--3), P14, 5)
and P, (7 2,9). :

Find an equat!on of the line in space that passes through the pomts P(2,4,-1)

PART —Ili

Answer any six questions. Each question carries 4 marks.

- Find the positions and natures of the stat|onary pomts of the -function
| f(x) x° 3x +3X, ‘ -

' ' T2 2 ,
Show that the rad:us of curvature at.the point (x y) on the ellipse —+g——1 has

(a y +b4 2)3’2-

a4b4 .

magnitude and the opposite signtoy.

Verify Mean Vatue theorem for f(x)=x*+x—-4 in [-1,2]. Find all va!ues of cin .

that interval WhICh satlsfy the conclusmn of the theorem

Express cos 46 in powers of cos @ and sin 0. |
Prove that CQS?H:%%(CO_S 76+? ces 5(_9+2_1'cos 39+_35'cos ).

Find all values of (—1')?’6 \

Find the votume of the paralle[eplped with su:tes aet +2] +3k b=4] +5] +Bk and :

c= 71+81+10k

Find the minimum dlstance from the pomt P with sides coordlnates (1 2,1)to the .

Ime F=d+Ab, where a~1+j+k and b 2f - j+3k

-A-[ine is given. by f#5+/15, where éz’f+2f+3_l? a_nd E:4f+5]‘+6l2'._FEnd the

coordinates of the point P at which the line intersects the plane X+2y+3z=6.
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PART — IV

Answer any two que‘stionts. Each questibn carries 15 marks.

- At what poiht does y=¢e* have maximum curvature? | | (7)

Solve the equation z°+z*+2°+1=0. - R (8)

xl2 V n__.T

1 1,= [ sinxdx and if n is any positive integer, show that J, ==, ,.
. _ : : n :

0
zl2

Hence evaluate | sin®xdx. N (7)
i - . ' .

Find the area and perimeter of the Cardiod p=1-cos¢. (8)

Find the area of the surface that is generated by revolvmg the portion of the
curve y =x? between x= 1 and x=2 about the y —axis. - (7)

~ Find an equatlon of the plane that ~ contains the‘ line

x—w2+3t y=4+2t,z=3-t and is perpendlcular to the plane x— 2y+z 5.
‘ (8)

'Fmd an equatlon of the plane whose pomts are eqwdlstant from (2, 1'])'

and(315) L . | D - (5

.Fmd the radius p of the Circlé that is the intersection of the plane ﬁF:p
and the sphere of radius a centered on the point with position vector ¢. (10)
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