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| Semester B.Sc. Honours in Mathematics (C.B.C.S.5. - OBE -
Regular/Supplementary/Improvement)
Examination, November 2023
(2021 to 2023 Admissions)
Core Course
1B02 BMH : FOUNDATIONS OF MATHEMATICS

Time : 3 Hours Max. Marks : 60

PART - A

Answer any four questions f.ro,m. this Part.._:Each question carries 1 mark.  (4x1=4)

1. Define an embedding of X in Y e '

2. Show that f(x) = x° is decreasi_rjg in (-—,-0'9,;0].

3. What do you mean by the baséféase iﬁfrﬁathematical induction ?

4. Define the length of a vector. ST

5. When can you say that a system of linear equ;ations is said to be consistent 7
PART - B

Answer any six questions from thié Pért. 'Each question carries 2 marks. (6x2=12)

6. Letf: Z »Zandg: N — Z defined by f(x) = g(x) = x2. Is f = g ? Justify.

7. Show that the circle {(x, y) ¢ R?: x2 + y2 = 1} is not graph of any function.

8. Check whether the function f(x) = x? defined on R is cne-one or not.

9. Differentiate the Induction Principle and the Strong Induction Principle.

10. Define the greatest common divisor of two inlegers. Explain with an example.
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13. State the elementary row operations of a matri
| - _ 1 is inconsistent.
14. Show that the linear system X +y v 2= B,x+Vy+Z
PART-C -
o ies 4 marks. (8xA4=32)
any 8 questions from this Part. Each questgkor).games m
Answer ihia e e
i 5h ¢ d min{f, g}, where
Define max{f, g} and min{f. g}- Plot the graph of max{f, g} an
1 f(:)l': sin X; g‘(x) — cos x defined on {~23,.- 2] o
. o () = cos X is one-one.
16. Show that the function f: [Q..» 1) .-_-.>_4R gtygn.bxvf_,(x)“. : pos
Leti: X >Yandg: 4 .—-> Z bé"f.unctiohs.'Then prove that,
17. Let1: : 1
a) lifand g are injective {one-one), ‘ther_w g of is lr.ue't.ve
e the iss ve.
dgare surjective {onto), then g © fis surjec .
by tifand g . (2111_).
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18. For any positive integer n, we show that 1%+ 2 e

3.
= -—a. _4+22 _zfornz
19. Forn € N define an as follows : 24 = haf é-(iz;?d 8n=8n_1 ”
" Prove that for each n € N.a,= 3.;

angle between them. Then show that

n1, leta,b = R? and let 8 denote the
{a,b)= laj|lojcos®-
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22. Prove that the equations x =

3} e 3
x=|7 +t| -6 s, t e R describe the same line.
2) |3

\ A

23. Find a vector equation of the line through the points A= (4,5, 1) and B=(1, 3, -2).
Find values of ¢ and d such that the points A, B and C = (¢, d, =5) are collinear.

24. Using Gauss elimination method, solve,
Xy + X+ X3=3

25. If Alis an m x n matrix with m < n then prove that Ax = 0 has infinitely many

solutions.
‘1 0 0)
26. Let E - [—4 1 0|. Write down E™'. Then show that EE™' = land ET'E=1.
L0 0 1)
PART -D
Answer any 2 questions from this Part. Each question carries 6 marks. (2x6=12)

27. Prove that a function f : X — Y is one-one if and only if A = f"(f(A)) for each
Ac X.

28. Let a, b be integers, not both zero, and d be the greatest common divisor of a
and b. Then prove that there exist integers x, y such that d = ax + by.
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29. Find a Cartesian equation of the plane given by

(1 2} (0)
x=[1|+s| 1 |+t]| 1], s, t € R. Show that the equation
\1f \—1 / \2,’
{/1 (8 ([ 2)
X =I 211s| 2 |+t -2]. s t € Rrepresents the same plane.
\3) 9} -7

30. Solve the following system of equations Ax = b by reducing the augmented
matrix to reduced row echelon form :

Xy = Xp + Xz + X4+ 2X5 =4

Show that your solution can be written in the form x = p + sv; + tv, where
Ap=Db, Avy; =0 and Av, = 0.




