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MATHEMATICS — GENERAL
Second Paper
Full Marks : 100

Candidates are required to give their answers in their own words
as far as practicable.
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1. (a)

(b)

(b)

(b)
(c)

(b)

[English Version]
The figures in the margin indicate full marks.

Module - I1I
(Marks : 50)
Group - A
(Marks : 25)

Answer question no. 1 and any two questions from the rest.

Answer any one question : 2x1
(i) For the three sets 4 = {p, q,r}, B=(s,t,u) and C= {s, u}.
Verify that Ax(B\ C)=(4 x B) \ (4 x C).
(i) Show that in a group, there cannot be more than one identity element.
(i) If in a ring (R, +, *), a>=a, Ya € R; prove that a+a = 0, Va € R, (0 is the zero element
of R).
Answer any one question : 3x1

(i Show that the function f: R — R, where f(x)=x%+x, Vx e R is neither injective nor
surjective.

(ii) Prove that a group (G, *) is commutative iff (a * b)2=a?* b%; Va,b e G.

(ii)) Give the definition with example of a subrings of a ring (R, +, *).

b
Let G be a set of all 2x2 matrices (3 dj , where a, b, d are real numbers such that ad # 0. Prove

that G is a group under usual matrix multiplication.

Define a subgroup of a group (G, *). Let a, b be two fixed positive integers and
H={ax+by|x,y €L},
show that (H, +) is a subgroup of the group (Z, +) of integers. 5+(1+4)

Check whether the set of vectors {(1, 0, 0), (0, 1, 0), (0,0, 1)} form a basis of R3. (R-set of real
numbers)

Prove that the set {1, w, w2}, where w3 =1, forms a group with respect to multiplication.

If f: A — B be a bijective mapping, then prove that /! is also bijective. 3+4+3

IfA={1,2,3,4},B=1{3,4,5,6} and C= {4, 6}, then show that AU(BNC)=(AUB)N(4UC).
Prove that W= {(x,y,z):x+y+z=0} is a subspace of R3. 5+5



5. (a)
(b)

(b)

(b)

(b)

(c)

(7) (ran)-Mathematics-G-2)

Check whether the quadratic form 2x2 + 2y2 + 222 + 2xy + 2xz is positive definite or not.

3
Verify Cayley-Hamilton theorem for the matrix (2 4 J and hence find the inverse of the matrix.

5+(3+2)
Group - B
(Marks : 25)
Answer question no. 6 and any two questions from the rest.
Answer any one question : 2x1
- . . .o x=2 y+1 z-1
(i) Find the point at which the line = > = meets the plane x +3y—z=0.
(i) Find the direction cosines of a straight line that makes equal angles with each of the co-ordinate
axes.
(i) If three points (5, 2,4), (6,—1, 2) and (8, -7, K) are collinear, find the value of K.
Answer any one question : 3x1
(i) If the yz-plane divides the straight line joining the point (3, 5, —7) and (-2, 1, 8) in the ratio 3 : 2
internally at the point (a, b, ¢). Find a, b, c.
(i) Find the value of o for which the plane
x+y+z=-3a
touches the sphere x2+y2+2z2—-2x—2y—2z—-6=0.
(i) Find the equation of the right circular cone whose vertex is the point (1, 2, 3) and base is the
curve x2 +y2 =25, z=0.
Perpendiculars PL, PM, PN are drawn from the point P(a, b, ¢) to the co-ordinate planes. Show that

the equation of the plane LMN is % +% +% =2,
Find the shortest distance between the lines Sx—y—-z=0=x-2y+z+3 and

Tx—4y—-2z=0=x—-y+z-3. 5+5

A point moves such that the sum of the squares of its distances from the six faces of a cube is
constant. Show that its locus is a sphere.

A line makes angles a, B, y and & with the four diagonals of a cube, then prove that

cosza+coszﬁ+cos2y+cos26=%.

Find the equation of the right circular cone which passes through the line 2x = 3y = 5z and has the
line x =y =z as its axes. 3+3+4
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10.

11.

12.

x-3 y-5 z+3 x—4 y+1 z+4

9. (a) Find the equation of plane containing the lines 3 —, and > 3
(b) Find the distance of the point (3, 2, 1) from the line xT_l - % - 212 . 5+5
(a) Find the equation of the cone whose vertex is (1, 0,—1) and which passes through the circle
¥2+y2+z2=4 x+y+z=1.
(b) Obtain the equation of the sphere having the circle x2 + 2 +22+2x -4y +5=0,x -2y +3z+1=0
is a great circle. 5+5
Module - IV
(Marks : 50)
Group - A
(Marks : 25)
Answer question no. 11 and any two questions from the rest.
(a) Answer any one question : 2x1
(i) State Cauchy Mean Value Theorem.
(i) Show that Lt ny does not exist.
(x,)—>(0,0) x“ +y
(b) Answer any one question : 3x1
(i) With the help of Maclaurin’s theorem expand (1 + x)° in a series.
e — esinx
(i) Use L’Hospital rule to evaluate lim .
x—>0 x—sinx
(iil) Examine the continuity of the function f'(x, y) =|x |+ |y| at the origin.
1 x3 + y3 .
(a) Let u(x,y)=tan” ————. Then apply Euler’s theorem on homogeneous function to prove
X—y
ou ou .
X—+y—=sin2u .
ox oy
. 20 (1/) .. L
(b) Show that the maximum value of x log( / ) is — . [where x> 0] 5+5
X 2e



13.

14.

15.

16.

17.

18.

19.

(9) (ran)-Mathematics-G-2)

(a) Expand sinx in an infinite series stating the range of validity of the expansion.

tu, = 3 5+5

(b) If u=log (x3 +)3 +2z3 - 3xyz), then show that u,, +u >
(x+y+2)

yy

(a) Evaluate : [

x—0

s
S

(b) Use the Implicit function theorem to solve x% + xy +y? —7 =0 in the form y = ¢(x) near the point
2, 1). 5+5

(a) State and prove Euler’s theorem on homogeneous function of two variables.

(b) Find the minimum value of x? + 32 + z2 subject to the condition 2x + 3y + 5z = 30. (1+4)+5

Group - B
(Marks : 15)

Answer question no. 16 and any three questions from the rest.

Answer any one question :

¢ dx
(a) Examine the convergence of ;')‘ (x+D)(x+2)" 3
2y
(b) Evaluate : J' I (14 x+ y)dxdy. 3

0-y
(c) Define Gamma function. What is the relation between Beta function and Gamma function? Find the

value of B(y,%) ) 1+1+1
7

n.: n-1
If I,= Ix sinxdx (n>1), prove that [, +n(n—-1)1,_, =n(%) . 4
0

Find the volume of the solid of revolution obtained by revolving the cycloid x = a(0 + sinf),
y=a(l +cosO) about its base. 4

%
Prove that J — X I \Vsin0dO=m. 4
0 /sin© 7
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2 2 2
20. Find the length of the arc of the curve xé + yé =C’3 between the points (0, C) and (C, 0).

21.

22.

23.

Evaluate ”«/4x2 - y2 dxdy over the triangular region bounded by y =0; x=1; y =x.

Group - C
(Marks : 10)
Answer any one question :
d2y dy .
(a) Find the complementary function of the differential equation : d_2 - 4d_ +4y=sinx
X X
. : . d*y dy 2x
(b) Obtain the particular integral of — —2y=e"".
dx dx

Answer any two questions :

d*y _d
(a) Solve : “2 2% 4 =2

dx? dx

2

(b) Solve : ay_ ﬂ%—Sy:lOsinx

dx? dx

2
2d7y  dy
Solve : X" —=—-x—+y=xlogx
(c) Solve 2 i y g
2
2d7y dy 2

d) Solve: (x+1) ——-4(x+1)—+4y=x
@ Sotve : (v+1) T -a(xe) D 4y

4

2x1

4x2



