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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-I Examinations, 2016

MATHEMATICS-GENERAL

PAPER-MTMG-I
Time Allotted: 3 Hours Full Marks: 100

Thefigures in the margin indicate full marks.
Candidates should answer in their own words
and adhere to the word limit as practicable.

~ ~ ~ ~_ 9ff'Slfir frrr(xt <fflf I
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All symbols are of usual significance.

Group-A

~-~
Full Marks: 25

Answer Question No.1 and any two questions from the rest.

~ "i{~$t '6 C1f-~ ~ ~ m lfI'e I

1. (a) Answer anyone question from the following: 2xl = 2

R~M~ c<l-~ t!J~ ~mlf\'e:

(i) State De Moivre's Theorem for a positive integral index.
~~~~~' ll~'SIC~~~9f9fMfij~~1 .

(ii) Find tp(-2) and tp(3) if tp(x) = x3
- 2X2 - 5x + 6

~ tp(x) = x3 - 2X2 - 5x + 6 ~, ~ tp(-2) '6 ¢(3) ~~~~~?

(iii) Justify the statement - 'If two rows of a determinant are identical then
the determinant vanishes?
'~~ N;GI~fil~ICoij~~ ~ ~~, ~~ ~ 1-U ~'- ~-
~l

TurnOver
1078 1



B.Sc.!Part-I1GenIMTMG-I12016

(b) Answer anyone question from the following:
f.l~M~~-~ r:!l~ ~m'f1'(3:

3xl = 3

(i) Diminish the roots of the equation x3
- 9x2 + 28x - 27 = 0 by 3.

~~~~~~3 '$t~~1

(ii) If 1!. . 1! h find- 111 Z = COS--l sm-, t en -.
3 3 Z

~ 1!. . 1! 1 7fr7i
<ll"l' Z = cos- -I sm -~, ~ - ~ ",10'1 ?

3 3 Z •

(iii) Prove without expanding, that
~-.rr~~'f~~

o a b
-a 0 -c=O.
-b c 0

2. (a) Find the modulus and amplitude of 4+3-
~~~'1t~\!I<r-,~~R~~
(cos 30 + i sin 30)5
(cosO + i sin 0)6 .

(b) Find the values of it by De Moivre's theorem.

~-~~~tC'!l'!l~9f9fMRP!t~t~ it \!I~Pft~R~~1

1 1! 1
(c) If x +- = 2 cos -, then show that x 7+ -7 =-2

x 7 x
~ 1 1! 7 1
<ll"t x+-=2cos-~, ~~~, x +7=-2

x 7 x

3. (a) If one root of the equation X4 - 3x3 - 5x2 + 9x - 2 = 0 is 2 -.J3, find the 4+2-
other roots;

~ X4 - 3x3 - 5x2 + 9x - 2 = O~~ \!I~ ~ 2 -.J3~, ~ ~;:u~er~~
~~I -
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(b) If a, p, r be the roots of the equation x3 + 5x2 + 1= 0, fmd the value of

L!'a
1<rtW a, p, r '@9fC~RPI~t~~ W-$ ~~, 'Wf L- \£l~~~ ?
a

(c) If the equation x3 - rx' + rx - 4 = 0 has two toots reciprocal to each other,
find the third root and the value of r.

<rtW x3 - rx' + rx - 4 = 0 )j~qs~C~ ~ ~ ~ ~C1{J11{Jqs~, 'Wf ~
~'6r\£l~~~~~1

4. (a) Show that x = a + b + c is a solution of the equation.

a-x b c
b c-x a =0
c a b-x

5+5

~~, x = a + b + c ~ "I~qs~C~ \£l<t$ ~tfti:f~ I

(b) Solve by Cramer's Rule

Cramer \£l~~ ~ ~tfti:f ~

x+2y+3z=6

2x+4y+z =7

3x+2y+9z=14

-~6}Sthe sum of a symmetric and a skew symmetric5. (a) Express (~
. 5

matrix.

2
-1

-2
6+4

TurnOver
1078 3



B.Sc.IPart-I1GenIMTMG-I12016

[
COSO - SinO](b) Show that . is an orthogonal matrix.
smO cosO

Group-B

~-~
Full Marks-If

Answer Question No.6 and anyone from the rest.

~ e{~~ ~Cf~~ Clf-~ II1d ~m~l
6. Answer anyone question from the following:

f.\~f6lm~-~ 1I1~ ~~l{1'(3:

3x1 =

(a) Show that the radius of a circle remains unchanged due to translation of
axes.
~~~iJliej(JB1~~~Clf-~~~t$~9jR~~~1

(b) Does the equation 12x2 - 20xy +7l = 0 represent a pair of straight lines?

Justify your answer.
12x2 - 20xy + 7l = o~'11t ~ ~<fiC8lti!?t~ ~ ~ ? ~
~~~~l

(c) Find the distance between the points whose polar co-ordinates are (3, ~)
and (1, ~).
(3, ;) ~~ (1, ~) ~~ ()l$"aj~tC\$~ M",!,!fij~~ ~~ ~ I

7. (a) Find the necessary condition that the general equation of second degree
ax' + 2hxy + by' + 2gx + 2fy + c = 0 may represent a pair of straight lines.

ax' +2hxy+bl +2gx+2fy+c=O ~'11t ~ ~ )j~'1C~~ ~

~-~C~I\Sf~~ ~ ~ I

4
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(b) Find the distance from the origin of the point of intersection of the straight
lines given by 2X2- 5xy+ 3l- 2x + 3y = 0

~~ ~'ffij ~ ~ >i'!~'1C~~ ~ ~ ~ ~ ~ ~'1M"'1.-I1~ f.fcfu
~I

8. (a) Find the polar equation of the straight line joining two points a and f3 on the 6+6

conic i = 1- ecosB .
r

(b) Determine the nature of the conic r = 1 Find also the. eccentricity
4 - 5cosB

and length of the latus rectum.

r = 1 <tSM<tStt~~ ~9fCt ~ I <tSM<tStt~~~C<tSffit<tS\!)l'€ ~lf\S'1C~~ ~
4-5cosB

~~~I

Group-C~-,.
Full Marks-1S

Answer anyone question from the following:

M~fil~ ~-~ r.!J~ ~~lft'C:

(a) Show that the three vectors a = 2t - } + k, b = t - 3} - 5k and

C = 3t - 4} - 4k form the sides of a right-angled triangle.

~ ~ a=2t-}+k,b=t-3}-5k~~ c=3t-4}-4k ~~ ~2it
Q~CSf~~~~~1

3xl = 39.

1078 5
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(b) If Ii = i + j - 6k , P = 1- 3J + 4k and r = 21- 5J + 3k then fmd

Ii .(P x 9) and (Ii x P) x 9 .
~ Ii = 1+ J - 6k, P = 1- 3J + 4k, r = 21- 5J + 3k ~, ~ Ii· (/3 x y)
~~ (Ii x P)x 9 ~~PIt~Rem~1

(c) Find the vector equation of a straight line in parametric form passing
through a given point A having position vector a relative to some origin 0
and parallel to a vector b .
9fJt~lC~m<ts ~ ~<I$ ~~ ~ ~'1 Rem ~ <It~<I$ ~ ~ \5lR>~~
~ ~ ~ ~ ~ ~ 0 ~~~~ a ~~ >1~"1C~~ ~ ~<1$ ~
b ~~ '>jj:[~ta11

10. Answer any three questions from the following:
H~M~~-~~~m~:

(a) Determine the values of A and u, for which the vectors (-31 + 4J + A k) and

(j.J1+8)+ 6k) are collinear.

~ (-31+4J+Ak) ~~ (j.J1+8J+6k) ~~~~,~A,~~,u
~~~Rem~1

(b) Prove the identity [a x b, b x s, c x a] = [a b C]2

\5lC'Slkt&$It'1~ [a x b, b x z, c x a] = [ab C]2

(c) Prove that the angle between the planes 9· (21+ 3J + k) = 7 and

9· (31- 2J + 5k) = 5 is cos" J1i.J38'14 38

$It'1~~, 9·(21 +3J+k)=7 ~~ 9·(31 -2J+5k)=5 ~>1~~C"1'll~

c<m~~ cos" .Jfi.J38'14 38
(d) Show by vector method, that the line joining the middle points of two sides

of a triangle is parallel to the third side and is half of its length.
~ ~ ~ ~, ~ Q~Cet'll ~ ~ ~ ~~~ ~lCf ~

~~~I'&'llI"1-e~~1

1078 6
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(e) A particle being acted on by constant forces (4t + ) - 3k) and (3t + ) - k) is

displaced from the point (t + 2) + 3k) to the point(St + 4}- k). Find the
total work-done by the forces.

~~ <fi'tm ~~ ~ ~~ (4t + ) - 3k) ~~ (3t + ) - k) ~~ ~ <fi'trtt

(t +2}+3k)~ ~ (5t +4}-k)~ ~~1~~\b ~I ~~ ~~ ~.~

~~frr~~1

Group-D

~-ll

Full Marks-25

Answer question No. 11 and any two from the rest.

~~~~~~~~~Clf-~~~mlft61

11.(a) Answer anyone question from the following: 2x 1
~ QT-~ c1J<t$ ~1'f1'e:

Q) If f(x) = I; Iand c(:;t: 0) be any real number, show that If(c) - f(-c)1 = 2.

<@t f(x)=~ ~~ c(*O)QT-~ ~ ~~ ~, ~ ~ QT
x

I!(c) - !(-c)\ = 2

(ii) Find the radius of curvature for the curve
_ x=a(B+sinB), y=a(l-cosB) at B=O.

x=a(B+sinB), y=a(1-cosB) ~ B=O~~~(frr~~1

(iii) If u = FY ' find the value of a2~+ a2~.
ax 8y

a2u fiu~ u =Fi~, ~'-2 +-2 ~~~f.f~~1
ax 8y

7 TurnOver
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(b) Answer anyone question from the following: 3x 1
f.l~M~~-~ <!/~ ~~'f\'e:

(i) If f(x,y) be a homogeneous function ofx andy of degree n then show that

xaf + yaf =nf
ax By

at aff(x,y)\Q<f)~n ~x,y\Q~~~~, ~~'i~ x-+ y-=nf.
ax By

(ii) If f(x) = 21x 1+ 1x-21 fmd 1'(1)

~ f(x)=2Ixl+lx-21~,~ f'(1)\Q~~R~~1

(iii) If y = sineax + b), then prove that Dny = ansin( n; + ax + bJ where D ==!
~ y=sin(ax+b), ~~'i~

tr» = ansin( n; +ax+b). whereD== !
12.(a) If y = 2cosx(sinx - cosx) , show that (YIO)O = 2'0 .

~ y=2cosx(sinx-cosx), ~'i~ (YIO)O =2'0

(b) If lim sin2x +3a sin x be finite, fmd the value of' a' and the limit.
x~o x

x2 2 2 2

13.(a) Prove that the curves - + L = 1 and ~ + L = 1 will cut orthogonally if
a b a' b'

a=b =a' -b'.
x2 y2 x2 y2

~ a-b=a'-b'~~ ~'i~ -+-=1 \Q~ -+-=1 G4~"St~ ~
a b a' b'

~I

(b) Find the asymptotes of the curve x3
- 21 + xy(2x - y) + y( x - y) + 1= 0 .

x3
- 2y3 + xy(2x- y) + y(x- y) + 1= O~ ~'f ~R~~I

81078
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14.(.) IfU=x;(:)+vt).provetha+! +y ~ JU=0. 5

~U=X{:)+V{;) ~,~'R(X! +y~JU=O
~ff 5

x2y2
f(x,y) = 2 2 ' (x,y) *(0,0)

X +y
= ° (x,y)=(O,O)

Show that fxy(O,O) = fyx(O,O).

x2i
~ f(x,y) = 2 2 ' (x,y) *(0,0)

x +y
= ° , (x,y)=(O, 0)

~, ~ ~~, fxy(O,O) = fyx(O,O).

15.(a) If H(x,y) be a homogeneous function, of x and y , of degree n having 5
n

continuous first order partial derivatives' and u(x,y)= (x2 + i) -2, show that

!(H:)+~(H: )=0.
~ H(x, y) x 'e Y ~~ ~<!i1tn ~ )j~~I&l~~ ~ ~<r-.~ ~~

n

'6I~~<fia,\ST~~~~ ~"ca1 ~ ~ ~<r-. u(x,y)= (x2 + i)-2 ~ ~ ~,

~(H 00)+~(H 00)= 0.ax ax 8y 8y
(b) Given 4+1

l+x
f(x)= 2-x

x2

x--
2

Examine the differentiability off(x) at x = 1. State with reasons whetherfis
continuous at x = 1.

2<x

1078 9 TurnOver
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l+ x O~x<l
f(x)= 2-x 1~x~2

X2
X-- 2<x

2
~~x= 1~ f(x)-4Q~'5II!i~<pa,~~~~~~1

x= 1~f(x)~~~~~~1

Group-E
~-,

Full Marks-lO
16. Answer anyone question from the following: 2xl = 2

f.I~!iI~~-~ t!/d ~~~:

(a) If a function f(x) is periodic with period T, then prove that
b b+nT

If(x)dx =. J f(x)dx, n is an integer.
a+nT

Wf f{x) 9f~~<pla, ~ ~<1$ ~ '5I't;~ ~ ~ ~~ ~ ~,
b b+nT

If(x)dx = J f(x)dx, n ~~I
a+nT

(b) Evaluate: f{jx-21+lx-31}dx.

~~~~: J:{lx-21+lx-31}dx.

(c) Evaluate: J eX (1 + x logx)dx .
x

1078 10
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(b) Show that the curve for which the normal at every point passes through the
.origin is a circle.

~~,~~~~~'6l~a,~~~~~~~1

(c) Solve: {xycos(xy)+sin(xy)}dx+x2cos(xy)dy=O.

~~: {xycos(xy) + sin(xy)}dx + x2cos(xy)dy = O.

19. Answer any·two questions from the following:
f.i~f6l~~-~ TJ!lf ~m~:

(a) Solve: dy + Y logy = ~ (logy)",
dx x x

~~~: dy + Y logy = ~ (log y)".
dx x x

(b) Find the general and the singular solution of y = px + ~ a2p2 + b2; p == dy .'
dx

4x2= 8

~'t'(3~~~"f.iofu~: y = px+~a2p2 +b"; r» dy.
dx

(c) Solve: xCO{~)Ydx+XdY)= YSin(~)XdY- ydx).

~~~: xCO{~)Ydx+XdY)= YSin(~)XdY- ydx).

Y . d2 (d )2'(d) If (a + bx)e-; = x, then prove that x3 -----f = x-.z - y .
. dx dx

Y d2 (d )2~ (a+bx)e-; =x~, ~.$fM~~, x3
:. = x; - y .

1078 12


