RAMAKRISHNA MISSION VIDYAMANDIRA
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B.A./B.Sc. FIRST SEMESTER EXAMINATION, DECEMBER 2018

FIRST YEAR [BATCH 2018-21]
Date : 24/12/2018 MATHEMATICS (General)
Time : 1lam-2pm Paper: | Full Marks : 75

(Use a separate Answer book for each group)

Group — A
Answer any five questions of the following : [5 x 5]

1. a) Find the cube roots of (-1).
b) If cosa+cosp+cosy=0=sino+sinB+siny, then prove that
cos 3o +C€0s3B+cos3y =3cos(a+B+7) . (2+3)

2. Show that tan(iloga_lb] 2ab

a+tib) ai_p2

3. Without expanding in any way, find the simplest value of the following determinant:

0 a b
-a 0 -—c.
-b ¢ O

4. Check whether the following system is consistent or not. Solve the system, if consistent.
X+ y+z2=9
3Xx-2y+4z=3

5. Find the equation whose roots are the roots of the equation x*—3x3+2x%>+7x—5=0, each
diminished by 2.

6. Solve x®—15x—126 =0 using Cardan's method.
7. Solve 2x—y=3,3y—2z=5,2z—-x=-4by Cramer's Rule.

8. Find the values of A, for which the equation x*+4x*—2x*-12x+A=0 has four real and
unequal roots.

Group-B
Answer any five questions of the follwing : [5 x 5]

9. a) Findamap f:N— Nwhich isone to one but not onto.
b) Findamap f:N— Nwhich is onto but not one to one. (2+3)

(1]



10.

11.

12.

13.

14.

15.

16.

a b
a) Prove that M :{O J:a,b,cd@} forms a subring of the ring of 2x2 real matrices under

matrix addition and matrix multiplication.

00
b) Check whether S:{L b}:a,bez}forms a field under matrix addition and matrix

multiplication.

If (G*) is a group and H and K are subgroups of (G*) then show that H UK forms a subgroup

of (G,*), if either HcKor KcH .

Prove that Q(\ﬁ) = {a+b\/§: a,beQ and (a,b) = (0, 0)} forms a group under multiplication.

Show that W ={(x, y,z): x—3y+4z =0} is a subspace of R®.

Find a basis of R*containing (1, 1, 2) and (3, 5, 2).
Show that the quadratic form x? +2y? + 3z — 2xy + 4yz is indefinite.

Find all the eigen values of the following real matrix:

2 -1 1
A=-1 2 -1
1 -1 2

Find one eigen vector corresponding to the largest eigen value found above.

Group-C

Answer any five questions of the following :

17.

18.

If u= x¢(%)+w(%), then show that

2 2 2
522 " oxy ou +y28 U _o.
Ox? OXoy oy?

X0y Oyox

2, (xy)#(0.0)

Let (X y)=1{x?+y?

0 , otherwise

Show that f is continuous at (0,0).

Find a and a at (0,0).
OX oy

(2]

(2+3)

(2+3)

[5 x 5]



19.

20.

21.

22.

23.

24.

Find the radius of curvature of the curve ﬁ+\ﬁ =1at the point G%J .

a) Verify Schwarz theorem for f (x,y)=x”tan xy at the origin.

b) Is f (x, y) = tan‘ll a homogeneous function? If yes, does it satisfy Euler's theorem? Justify.
X

2 2 2
Show that the pedal equation of the astroid e yé _atis 1 +3p%=a’.
Show that /7 is an irrational number.
a) Afunction f:R — Risdefined by

xsin1 Xx=0
f(x)= X

0 ,x=0

Show that f is continuous everywhere on R .

b) Let f:R — R be defined by

f(x)=x3+2x+3, xeR.

Show that f has an inverse (function) g: R > R.

If x +y = 1, prove that the n" derivative of x"y" is

2

n!{y”—(”cl)2 y”‘1x+(”cz) y”‘zxz—(”cg)2 Y e (<1) X

3]

(2+3)

(2+3)



