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TEST - 3 EXAMINATION (December 2025)

B.C.A. - I Semester ¢

COURSE CODE (CREDITS): 25B1IMA111 (3) MAX.n : '5‘:;;’:5
COURSE NAME: FUNDAMENTALS OF MATHEMATICS ffﬂ‘if,‘:n“ W
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Note: All questions are compulsory. Use of scientific calculator is not d lo ' ﬁii: ‘;%e candidate is
allowed to make suitable numeric assﬁmptions wherever required fdg;g'gﬁihgf)‘)roblems
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Suppose X=1{1,2,3,5,7,9, 11, 13} is universal ; sg,zﬁi;mt{,;, 59,11}
and B={3,7,9, 13}. Find (AUB)®, A°UB. Find,the S)?lffnetric
Q1 | difference of 4 and B. Also, find the numbeq;ﬁ& clepients in the power | CO-1 3
set of AUB€. 9% Ny &
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Show that the relation R on the setr RS Z 0 < x < 14, given

by R={(a,b):la-blisamull i@e,‘c‘J‘ﬁ } is an equivalence

Q2 | relation. Find the set of all elgl‘gq;ﬁf“i;élated to 1, i.e., equivalence | CO-2 3
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Q3 | Evaluate lim —%‘“‘ﬁ:"ag} e co2| 2
x-0 L

In a computel; gﬁiaﬁhiés' application, the position of a moving object
along a patla‘i;]s modgled by the function y = x® + 6x2 — 15x & 5.
Q4 Find the ﬁﬁints lat,twhich the object attains its maximum and minimur

positiq,ff;i ,X’f%’g classify these points using the first or second | O3 3
deri&l’é&i‘vé&gﬁﬁ'
Aﬁ: *th
o iﬁﬂithe slope of the tangent to the curve y=x3—3x+2atthe point
Q5, Tut, Co3 | 3
By Whﬁse x-coordinate is 3,
h'gim’ *1+8x+5
Q6 A Find the derivative of the function f(x) = L—x—x— with respect of x, C0O-3 3
. 3x
Q7 | Evaluate the integral [ mdx. CO-3 3
- [ E v i ’
Q8 Evaluate the definite integral foz T\/sz:/x_m_s_xdx' C0O-3 3
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Letwy, = (1,1,0), v, = (1,3,2), v3 = (4,9,5) be three vectors.
Check linear dependency/independency of these vectors by a suitable
method (linear combination/rank).

Q9

CO-4

Using Gauss Elimination method, determine the value of £ for which
the system of linear equations

Q10 ¥+ty+z=2%x+2y+x==-2x+y+(k~5)z=k;
has

(a) no solution (b) has unique solution (c) infinitely many solutions.
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In computer graphics and geometric transformations, a circular ring of;
radius 1 is represented in the 2D plane where eigenvalues an
eigenvectors play a key role. A linear transformation is applied;o[ithis

QI1 5 1

ring using the matrix (2

< W .
of A. Also, find the modal matrix and inverse of the mo‘dal ;ﬁ?ﬁﬁz
Also, write the diagonalization scheme of the matrix. 4 Y

. Find the eigenvalues and eigerfh ptOvs co-4
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