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BCS-012 : BASIC MATHEMATICS
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Note : Question number 1 is compulsory. Attempt any

three questions from the remaining questions.

1. (a) Solve the following system of linear

equations using Cramer’s rule : 5
x+y=0; y+2=1; z+x=3
(b) If 1, ® and w2 are cube roots of unity, show

that
2-m)(2-02(2-0l0)(2-nll)=49. 5

2
(¢)  Evaluate the integral I = J. 2 3 dx. 5
(x+1)
(d)  Solve the inequality | 4 3] &7 5
3
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1 a a
(e) Showthat [1 b b?|=(b-a)(c—a)(c-h).5
‘ 1 ¢ c?

(f)  Find the quadratic equation whose roots
aré (2-+3)and (2+V3). 5

(2) Find the sum of an Infinite G.P.; whoge!. i _:
first term is 28 and fourth term is :—9 . 5

(h) _If z is a complex number such that
lz—2i| = |z + 2i|, show that Im(z) = 0. 5

Ji+2x - Ji-2x

2. (a) Evaluate Lim 5
x>0, X
(b) Prove that the three medians of a triangle
meet at a point called centroid of the
triangle which divides each of the medians

in the ratio 2 : 1. -7

(¢) A young child is flying a kite which is at a
height of 50 m. The wind is carrying the
kite horizontally away from the child at a
speed of 6-5 m/s. How fast must the kite
string be let out when the stringis 130m? 8

3. (a) Using Principle of Mathematical Induction,
show that n(n + 1) (2n + 1) is a multiple of
6 for every natural number n. 5
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(b) Find the pomts of local minima and\lﬂcal

maxima for
fx) = Sxt— 8x3 + 2542 1 92015, 5
4 2
(¢) Determine the 100th term of the Harmonic
Progression 1111 — 5

77157 287 81’
(d) Find the length of the curve y = 2x32 from
the point (1, 2) to (4, 16). 5
4. (a) Determine the shortest distance between

— . A A A
rp=1+M1+2-0j+@1+3)k and

SR

r, =2(1+p.)1 +(1- ].1)J+(—1+2|.1)k. 5

(b) Find the area lying between two curves
y=8+2x, y=3-x, 0<x<3,

using integration. : 5

() Ify=1+inx+ \/xz +1), prove that

dy

=0. 5
dx

2
2 +1) i’z—’
(d) Find the angle between the lines

- A A A A A A
r, =2i +3) -4k +t(i -2j +2k)and

- A A A A A
r, =3i -5k +s(3i -2j +6k). 5
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5. (a)

(b)

(c)

(d)
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[-1 2 3
If A=|"4 5 7|, showthat A(adj A)=0.
5 3 4 |

Use De-Moivre’s theorem to find /3 + 1)3.
Show that

perpendicular to |

two non-zero vectors

34
If y=In |:ex[x_3J j[, find &

X+

S,




