(Pages : 4) D -5036

First Semester B.Sc. Degree Examination, February 2018
First Degree Programme Under CBCSS
COMPLEMENTARY COURSE | FOR CHEMISTRY AND POLYMER

CHEMISTRY
MM 1131.2 : - i and
(2014 Admission Onwards)
Time : 3 Hours Max. Marks : 80
SECTION -1

Answer all questions. Each question has 1 mark.
1. Letf(x) = x2 + 3and g(x) = /x - Find (gof) (x).
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. Find lim (X - 2¢° +1
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Suppose thats =f(t) =1+ 5t— 2t2is the position function of a particle, where s
is in meters and tis in seconds. Find the average velocity of the particle overthe
time interval [2, 3].

Find the slope of the tangent linetoy = 23 +1atx=-1.

Find the 6" Maclaurin polynomial for cos x.

Describe the surface 4x2 + 4y2 + 22 + 8y — 4z =—4.

M. P

Find the critical points of the surface z = x2 + y2.
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Find the rank of the matrix i
00 38

©

Find all solutions of X; + X, = X3 = 5%y =1.

10. Write a 3 x 3 matrix having eigen values -1,0, 1.
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SECTION-II
Answer any eight questions. Each question has 2 marks.

2
X -4
11. Determine whether the function f(x)= | x -2~ **2

4 P X=2

is continuous atx =2.

12. Arobot moves in the positive direction along a straight line so that after t minutes
its distance is s = 6t* feet from the origin.

a) Find the average velocity of the robot over the interval [2, 4].
b) Find the instantaneous velocity att=2.

13. Given that f(-2) = 3 and f'(-2) = -4, find an equation for the tangent line to the
graphofy =f(x) atx =—2.
14. Verify Rolle’s theorem for the function f(x) = cos x in the interval /2, 3r/2].
15. Find the interval of d radius of f the power
series 2 kIx",
(=)
16. i cos 0.1 to five decimal-place accuracy using the Maclaurin series

for cos x.
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17. Find 5 and 2 Wherez = cos(x3y*).

18. Let f be a differentiable function of one variable and let z = f(x2 + y2).

Fde&'Xg
123
19. Findtheinverseof | © 1 4| py i y
4 1
20. Determine whether the followi f equati

3x+dy=5
6x+8y=10
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21. Find the eigen values of the matrix [2 3}.

5 4
22. Determine whether the matrix [1 2] is diagonalizable.

SECTION-1Il

Answerany six questi q ion has 4 ks.

28. Letsf

he the position function of a particle moving along a coordinate

line, wheve s is in feet and t is in seconds. Find the maximum speed of the
particle for t > 0, and find the direction of motion of the particle when it has its
maximum speed.

24. Find the absolute extrema, if any, of the function f(x) = o°-2) on the interval
(0, +).

25. Verify that for the function
1(x) = X3 + X —4 in the |nlerval [ 1, 2] and find all values of ¢ in the interval that
sansfy the uonclusxon of the theorem.

26. Fi ‘whi = can by

by p(x) = 1- (x2/2!) to three decimal place accuvacy

3 oz
27. Use appropriate forms of the chain rule to find % and o where z = xfy;
x=2cosu,y=3sinv.
28. Locate all relative extrema and saddle points of f(x, y) = 4xy —x* = y*.

1.2 -1 4

29. Find the rank of the matrix 21 4 -Z 57 by reducing it into Echelon form.

@
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. Find all solutions of lhe following system of linear equations.

5 -4 4
12 11 12
4 -4 5

[

. Find the eigen valués and eigen vectors of the matrix
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SECTION-IV
Answer any two questions. Each question has 15 marks.
32. a) Findallvalues of x for which the line that is tangent toy = 3x —tan x is parallel
totheliney —x=2.
b) Afertilizer producer finds that it can sell its product at a price of p = 300 - 0.1x
dollars per unit when it produces x units of fertilizer. The total production cost
(in dollars) for x units is C(x) = 15,000 + 125x + 0.025x2. If the production
capacity of the firm s at most 1000 units of fertilizer in a specified time, how
many uni b inthattime imize the profit ?
33. a) The function s(t) = t* — 412 + 4; 1 > 0 describes the position of a particle
moving along a coordinate line, where s is in feet and tis in seconds.
i) Find the velocity and acceleration functions.
i) Find the position, velocity, speed and acceleration at time t=1.
ili) Atwhat times is the particle stopped ?
iv) When s the particle speeding up ? Slowing down ?
v) Find the total distance traveled by the particle from time t = 0 to time t=5.
b) Find the first three nonzero terms in the Maclaurin series for tan x.

(xy).

34. a) Solve for x and y in terms of u and v and then find the Jacobian (V)

u=eXv=yeX
b) Using Lagrange multipliers find the point on the line y = 2x + 3 that is closest
to (4,2
35. a) Show that the system
2X =Xy +3X3=8
=Xy + 2y + X,
3Xy + X = 4Xg =
is consistent and solve it.
8 -8 -2
#=8" =2
3 -4 1

b) Show that the matrix is diagonalizable. Also find the diagonal

form and a diagonalizing matrix.




