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DOON UNIVERSITY, DEHRADUN
School of Technology

Integrated MCA, First Semester, End Semester Exammatmn, 2016
STM-502;: Matlhematics-1 ™

Time Allawed 3 Hours Maxtmum Mnrks 50
SECTION: A | 7 (Total Marks: 5x2—10)

1.

Fitl up the blanks: -
a) Every equivalence relationon a set induces aunique __ ofthe set.

~b) A linear system of equations, répresented in the matrix form Ax = b; is inconsistent if =

ey f(x) 15 sdid to have & horiZontal asymptote at y=>bif "

d) The iterative formula to compute reciprocal of a number & using Newton’s method is

Differentiate the following functions w.r.t. X:

a) 2x+(@x—4x?)° by (1-2x)™

Evaluate the following limits.

: sin| 29 . A4 2+16

a) limx’e (‘] b) lim Nax Tib
x—{ —»-o  3_Tx

Determine lincar approximation to

a) sinx atx=0

b) 3Vx-1latx=8

Approximate the area between f(x) = —x° + land x -axis from x =-2 to x =2 with 4 equal
sub-divisions using: '

a) - Left Riemann Sum
b} Right Riemann Sum

1.

¢} Mid-poimnt Riemann Sum
d) 'Tl'apezoidal Ru]e AT S L . e Q

' SECTION:B ~ (Total Marks: 5 x 4 =20)

a) Show that all p(.)sitiv-e in.te.gré.l. powefs ofa symfnetfic matrix are symniétric.

b} ~If-A-and-B-are-symmetric-matrices; show that ABA is also symmetric. Is-AB always
symmetric? o

a) Given that f(x)is continuous and differentiable in [-10,-2], f(-2) = —4and f'(x) > -4,
find the range of values f(—10)can take.

b) Show that f(x)=7x" +5x—1has exactly. one real root,




[

A hght isonthetop ofa 12 fitall poleanda 5 ft 6 in tall person is walking away from the pole at

a rate of 2 ft/sec.

a) AbwhaﬁammeHhﬂmdeWﬁevmg—mﬁay—ﬁemhe-peh%heﬂ%wemems%%
away from the pole?

b) Af what rate is the tip of the shadow moving away from the person when the person is 25 ft
away from the pole? :

Differentiate the following integrals at the given point.

45
) Jr\,'ibu‘sfl“di atx= 4/&/"3:

2x°

e ar +2t) dracx=12—

g

Define an improper 1ntegral Evaluate the following lmproper mteglals and class:fy each as
convergent or divergent.

2) T 250

dt
225447

b) T ;dz

s (211

SECTION: C (Total Marks: 4 x 5=20)

1.

a) Solve the following non-homogeneous linear system using Gauss Elimination and Back

Substitution: S
3.0%, +2.0%, + 2.0, — 5.0, =80 0.6x +1.5x, +1.5x, -5.4x, =27 1.2x ~0.3x, —03x, +2.4x, =2.]

b) Find the eigenvalues and eigenvectors of the following matrix:
1 -3 3
A=|3 -5 3
6 ~6 4

a) 43

f(x)=x x* 4

~ Explain Newton s method to approximate solution to f(x)=0. Use the method to find

approxnmatlons to the followmg correct to 6 demmal places

b) " Point ofmtersection of y =2x and Yy =CosXx

Evaluate the following definite integrals using Riemann sum.

a)'”"“]('xs";i- 2% TSl

Find and classify aitthe critical points of the foltowin g‘functronﬂﬂdsn de'rerrmrre*ﬂmnterva%s—rrr—‘—"“ -
. which the function is mcreasmg and decreasing.



