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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General) Examinations, 2015

PART- I

MATHEMATICS - GENERAL
Paper -I

Duration : 3 Hours l [ Full Marks: 100

The figures in the margin indicate full marks.

~~~~~M '1~ ~ I

GROUP-A

~~-<fi

Classical Algebra

Full Marks : 25

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

1. a) Answer anyone of the following questions:

Ql-c<WfI.!l~ ~ ~ ~ :

i] Find the principal argument of Z = 1 - i.

Z = 1 - i -~~ f2iR9fllC'f \5fRr~~ R~ ~ I

ii) If a, p, yare roots of the equation a.x3 + bx2 + ex + d = 0, then what

is the value of a p. + P y + Ya ?
~ ax3 + bx2 +ex + d = O~~ >j~<p~cC@ ~~M a, p, y ~ ~

J a p + P y + Y a -~~~ R~ ~ I .
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iii}. Find the value of the determinant where w is

imaginary cube root of unity.

1 W (jJ2

(jJ 1 (jJ2 ,~~ f\siJl~~~II1;f&~~ R~ ~, Q;[~ (jJ ~<!Sf& 1 -I!l~
(jJ2 W 1

b) Answer anyone question.

Qr-C'WlI!I~ ~ ~ ~ g

1 x 3 = 3

19. i) Find a cubic equation, two of whose roots are 1 and 3 + 2i.

~<!Sf&~~~ R~~~ ~~~ 1 ~<r~3 + 2i.

ii] Find the cube roots of (-1). using De Moivre's theorem.

~-~ ~9f9fTOOf ~ (-1) ~~~~~ R~ ~ I

iii] If A = [ _~ ~ ] ,show that A2 - SA + 712 = O. Hence deduce the

inverse of A.

~ A = [_ ~ ~.] ~, ~ ~ Q;[ A2 - SA + 712 = O. ~~ C~ A-~~

f<r~ ~llffi<jjf&R~ ~ I

2. . a) Show that the values of i i are real and are in G.P.

b}
~ Q;[, i i -~~ ~~~ ~ ~<r~\5@f ~~~ ~~~I

·1·
If x + i Y = 2 e" e (x, y, e are all reals), then prove that when+ cos + 1 SIn

e varies, the point (x, y) m~:)Ve~in a circle of centre (~, 0) . 5

~ x + i y= 2 ~ .. e ( x, y, e ~~) ~,~ ~ Q;[ ll"~+ cos + 1 SIn

e 9f~<lR5\!) ~ (x, y) ~ ~<!Sf&~ ~~ ~ ~ ~ (~, 0) ~ I
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3. a) The equation x3 - 5x2 + 4x + 20 = 0 has two roots which are equal in

magnitude and opposite in sign. Solve it. 5

x3-5x2+4x+20'=0 ~~~~~'8 R~~I ~~
~~~I

b) Solve, by Cardan's method, the cubic equation x3 - l8x - 35 = O.

4. a) l+a 1 1 (1 1 1)Show that 1 1+ b 1 = abc 1+ - + -b + - .
1 1 l+c a c

( 1 1 1)= abc 1+ - + - + -a b c
1
1

l+c

1
1+ b

1

l+a
1
1

b) Solve by Cramer's rule 3x -2y + z = -1, -x + Y + 7z = 1, 4x - 3y -2z = -2.

\Qi1l~1(3BI~ '5Iop1lt~ ~~ ~:

3x-2y+ z= -1, -x+ y+ 7z= 1, 4x- 3y-2z= -2.

5. a) [ 1 2 3]
Find the rank of the matrix 3 4 5 .

456

[123] .3 4 5 I!l~ ~lIffi<J!lfG~~ f.fc;fu ~ I
45 6 .

b) [2 1 1]
Find the inverse of the matrix 1 - 1 . 0 and

2 1 1

equations 2x + y + z = 5, x - Y = 0, 2x + Y - z = 1.

using it, solve the

[2 1 1] .
1 - 1 0 ~llffi<J!lfG~R~ ~ f.fc;fu ~ I!l<l"~I!l~ ~ ~~ ~ :
2 1 1 '

2x + y + z = 5, x - Y = 0, 2x + y - z = 1.
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GROUP-B

~'5f - ~

Full Marks : 15
.(1~ g ~¢)

Answer Question No.6 and anyone from the rest.

~ "l~ ~ ~<f~ \5R1 Ql c<I5R I.!l~ ~ ~ Wr I

6.. Answer anyone of the following questions:
Ql-c<I5R I.!l~ ~ ~ Wr g

. a) To what point the origin is to be moved so that we can get rid of first

degree terms from the equation x2 + 2 xy + 2y2 - 7x - 5 Y + 12 = 0 ?

c<W\ ~ ~ 1iJ"'l1~Rl\!) ~ x2 + 2xy + 2y2 -7x-5y + 12 = 0

)j~~~C~ 2f~ '(IM1'<3> 9f'f~M' ~ on ?

Show that 14x2 + 29xy + 12y2 - 31x -14y -10 = 0 represents a pair of

straight lines.

~ Ql 14x2 + 29xy + 12y2 - 31x -'-1.4y ~ 10 = 0

<lS@1

Find the nature of the conic ~ = 4 - 5 cos e.r

~ = 4 - 5 cos e ~~ ~H~m~~Rr;fu ~I
r
Show that the equation to the pair of straight lines through the origin
and perpendicular to the pair of straight lines
ax2 +2hxy + by2 = 0 is bx2 -2hxy + ay2 = O. 6

~ Ql ~~ "i~ ~~ ~ ax2 + 2hxy + by2 = 0 "i~ ~~ "@"9@

~ W ~'1 ~ bx2 - 2 hxy + ay2 = O.

Show that the triangle formed by the straight lines ax2 + 2 hxy + by2 = 0

and the straight line lx + my = 1 is right-angled if

(a + b) (al2 + 2hlm +bm2) = o.
~ Ql ax2 + 2 hxy + by2 = 0 ~~ ~<f~ lx + my = 1 ~~

• f<Q~l9Tm~cn ~ ~ (a + b) (al2 + 2hlm + bm2) = 0 ~ I

19.

b)

c)

7. a)

b)
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8. a) 2 2
Chords of ellipse £ + L = 1 touch the circle x2 + y2 = c2. Find the

a2 b2

locus of their poles. 6

2 2
£+L=1 ~~ ~~~ x2+y2=c2 ~ =9fl'( ~I ~ ~
a2 b2

C9flG'f~~ ~~Rf 9fQ[ f.t'fu ~ I

b) Show that the equation of the normal to a conic J.. = 1+ e cas 8 at the
r

. . I . e sin a 1 . 8 . (8pomt a IS 1 . - = e sm + sm - a).+ e cas a r 6

I
- = 1+ e cas 8r

I . e sin a 1 . 8 . (8 )
1 . - = e sin + sin - a .+ e cas a r .

GROUP-C

~~-~

Full Marks: 15

9. Answer anyone of the following questions: 1 x 3 = 3

a) Show that the points A (1, 3, - 2), B (3, - 2, 1) and C (- 2, 1, 3) form an
equilateral triangle.

~ QT A (1,3, - 2), B(3, - 2, 1) ~<r~ C(-2, 1, 3) ~~~ ~<l$~ ~

~~I .. .. ...
b) Show that the vectors a = (1,2, 3); b;:; (- 2, 1,4) ; c = (1,- 1,2) are linearly

independent.

~ ~ c; = (1, 2, 3) ; b ;:; (- 2, 1, 4) ~<r~ ~ = (1, - 1, 2) ~~~ ~ ~~ I .
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c) Find the vector of magnitude 3 in the direction of a x b + a + b , where
+1\1\ 1\ .• 1\1\1\

a = i + j + 2 k: and b = 2 i - j + k .

+ .• + .• ~ ~p,...h,
a x b w a+ b I"TAII ~ 3~~ \,~"t:~111 l"i-I~ ~ ~~

.• 1\1\1\

~~~ b = 2 i - j + k .

10. Answer any three questions:

a) If ~ and b are vectors representing consecutive sides of a regular

hexagon, find the vectors forming the other four sides of the hexagon.

19. ~ ~ ~~~ b ~<!$~ ~\!?~C8T~ ~ ~ ~ ~ <fS@, ~ ~

fid~~~RcP.:r~1

b) Show by vector method, that the medians of a triangle are concurrent.

c) Show by vector method, that the angle in a semi-circle is a right angle.

d) Find vector equation of a line in parametric form passing through tw.. ..
points having position vectors a and b relative to origin.

'~<!$~~ 9jIBIl~ffi<t> ~'1 RcP.:r~ ~ ~ ~ Nrn 151~~ <15'@,

1"1f<1"1~ ~~ ~ ~ ~ ~~~ b I

e) A force of 15 units acts in the direction of the vector
1\ 1\' 1\

passes through a point i + j + k. Find the moment of the force abou
1\ 1\ 1\

the point 2 i - 2 j + 2 k: .

ISUJ ISUB-B.A./'B.Sc(GEN) MTMG-2124I
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GROUP-D
f<r:5r'5f - ~

Full Marks: 25 .

('1~ g ~~ )

Answer ~uestion No. 11 and any two from the rest.

~~ '1~ ~ ~<f~ ~ Q1 c<Ii'R ~ ~ ~ Wrl
11. a) Answer anyone question:

Q1 c<Ii'R ~~ ~ ~ Nir g
1 x 2 = 2

i) Find the domain of definition of the function log (x2 - 5x + 6 ).

log (x2 - 5x + 6 ) ~~ .,,~~ \5f~" ~ ~ I

Find the radius of curvature of y = e-x at (0, 1).

y=e-x ~(O, 1).~~<fWTT~R91r~1

2 a2f a2fIf f(x, y) = x3y + eXY , show that --=--
axay ayax'

2 a2f a2f~ f(x, y) = x3y + eXY ~ Q1 -=--=--
.BxBy Byax'

ii)

iii)

b) Answer anyone question :

Q1 QISR ~~~~Wr g

1 x 3 = 3

i) A function f is defined as follows:

{

5x - 4, a < x < 1
f(x) = 4x2 - 3x, 1~ x < 2

3x + 4, ~ ~ 2

Examine the continuity of f (x )at x = 1 and differentiability of f (x )
at x = 2.

f (x ) ~~ x = 1 ~ ~ ~<f~ x = 2 ~ \5I;:g~<PC1"iC~l~.

~ ~ Q1~ f(x) Rrn .,,~~ g

{

5X 4 a < x < 1
f(x) = 4x2- - ~x, 1s x < 2

3x + 4, x ~ 2
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ii)
1 . (n -1) I

If Y = xn- log x, show that Yn = ..x

~ Y = xn-1 log x ~~, ~ ~;;r 81 Yn = (n ~ I)! .

12. a)

iii) Examine for the existence of maxima / minima
ftx, y) = x2 + y2 + (x +Y + 1)2 .

\5R~ fIx, y) = x2 + y2 + (x + y + 1)2 ~~

~~I

E I . lim (tan x) Yxva uate . x~ 0 -x- .

~R®~ xl~o( ta~x) Yx.19.

b) Determine the constants a
lim x (1 + a cas x) - b sin x_Ix~o 3 - .. x

and b In order

/~o x (1 + a cas ;)- b sin x = 1 ~ a ~<f~ b~~ ~R®~I
. x .

. -1
c) If Y = em sm x then prove that

(1 - :(2) Yn+2 - (2n + 1) x yn+l - (n2 + m2) Yn = O .

. -1
~ Y =,em sm x ~ \Wf ~ 81'

222(1 - x ) Yn+2 - (2n + 1) x Yn+l - (n .+ m ) Yn = O.

. x2 y2
Show that the pedal equation of the ellipse 2 + 2 = 1

a b
13. a)

. . b2 2a
focus as pole is 2 = - - 1.

P r

x2 y2
~ 81' -+-=1 ~~, ~~

a2 b2

b2 2a-=--1 ~I
p2 r

I SUJ I SUB-B.A./B.Sc(GEN) MTMG-21241
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b) Find the rectilinear asymptotes, if any, of the curve

x3 + 3x2y - 4y3 - x + y + 3 = O. 5

x3 + 3x2y - 4y3 - x + y + 3 = 0 <1\f»C~~~ ~~<r9 @~ ~ ~, ~m R~
~I

If u (x, y) = tan-1[X
3

+ y3], apply Euler's theorem to find x au + y au
x - y ax ay

2 a2u a2u 2 a2u 2and hence show that x -2- + 2xy Fa +.y --2 = (1- 4 sin u) sin 2u.
ax x y ay '. .

14. a)

b)

~ u (x, y) = tan-1[X3
+ y3] ~, \5C<1" Euler-~~

x-y

au au Pr~ •
X ax + y ay -~~ ~ 1"'i~I~ ~I \51\5.9@ ~ QT

2 a2u a2u 2 a2u 2x -2- + 2xy Fa + y -2- = (1- 4sin u) sin2u.
ax' x y ay

{

. 1 . 1
Show that the function f (x, y) = x sin x + y sm y

o
is continuous at (0, 0).

{

. 1 . 1
~rt=r nr f ( .)_ x sin - + y sm -
1."1"'11"1 I..... x, Y - x .y

o
,xy:l- 0

,x = 0 or y = 0

3+3

,xy:l-O

,x = 0 or y = 0

4

(O,O)~~I

If 9 = tne- (r2 /4tk) find for what value of n _1_.E...(r2 ~) = 1.. ~ (k is
, , r2 ar ark at

a constant). 3

9=tne-(r2/4tk)~, n-\£l~C<1'SR~1!WfT _1_.E...(r2~)=1..~ (k~)
. r2 ar ark at

15. a)

lSUB-B.A./B.Sc(GEN) MTMG-2124I [Turn over
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b) Let J be a real valued function defined over I-I, 11 such that

J (x) = {x sin ~ ,when x :F- a
a ,when'x = a

Does the Cauchy's Mean-value theorem hold for Jin I-I, 11? 2

~-.:j f <i!~ ~ \5fC9f'*~ [- 1, 1J . <i!~ ~f:fl Frm~f~\5~Wf ,,~~ ~:

f (x) = {x sin ~ . ~~ X :F- a .
a .~~x=O

Cauchy ~~., ~9f9fl'flro <1§'). <i!~ \5I"C9f1fI'r~2fClll\9i1 ?

c) Find the altitude of the right cone of maximum volume that can be

inscribed in a sphere of radius a. 5

a<fW\1~~ C~ ~ ~ ~ ~:~~ ~ R~ ~I

GROUP-E

~'f - 16

Full Marks: 10

(9J.~ :)0)

16: Answer anyone of the following questions :

.~-~.£l~~~~:

1 x 2 = 2

a)
. 1

Evaluate: J cos-1 x dx.

~ R~ ~: J cos-1 !dx.

Evaluate : J~ I sin x + cos x I dxb)

c)

~ R~ ~: J~ I sin x + cos x I dx

J JX dx
Evaluate: x (x + 1) .

Pr~ • J JX dx
~ 1"'1·I~~ • X (x + 1) .

I SUB-B.A./B.Sc(GEN) MTMG-2124I



11 MTMG (GEN)-O 1

17. Answer any two questions:

~-c<l5R~ ~ ~~:

J cos3/2x
a) Evaluate .11/2 dx.

SIn x

P.- J cos3 /2 x~1"1em~ . 11/2 dx.
sm x

b) Prove that J;/4 Si~: ~~~: x dx = !log 3.

~c:t ~ ~: (1[ / 4 sin x + cas x dx = .1 log 3
JO 3 + sin 2x 4 .

c) Find the value of

lim {F+T.[n+2 .& }
n-+CIJ nrn + nrn + ... + nrn

P...-I-n- • lim. {F+T.[n+2 ~ }~ 1"1·I~~. r + r + ... + ,.--n -+ CIJ n eri n vn. n 1/n

d (1[/2 . n n -1 n - 3 lIT.. .
) Prove that JO sm x dx = -n-' n _ 2 "'"2'"2 If n ISeven

n-l n-3 4 2. .
= -n-' n - 2 ... 5.3 If n ISodd.

(1[/2 . n n -1 n - 3 1 IT
~c:t ~. ~ Jo sm x dx = -n-' n _ 2 "'"2 '"2 ~~ n ~~

n-l n-3 4 2
=-n-' n-2 "'5'3 ~ n~~1

GROUP-F

~'t - 1)

Full Marks: 10

(9f~ : ~o )

Answer anyone of the following questions :
~-c<l5R i.fI~ ~ ~ ~ :

lB.

2x4=B

1 x 2 = 2

a) Find the differential equation of all parabolas having their axes parallel
to yaxis.

~ ~~ ~ y ~ >1~I~<j:II"~ ~ ~c:t Rem ~I

ISUB-B.A./B~Sc(GEN) MTMG-2124I [Turn over
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b) Find the order and degree of the differential equation:

c) Examine whether the equation (2x3 + 4y ) dx + (4x + Y - 1)dy =: ° is

exact.

(2x3 + 4y) dx + (4x + Y -1) dy =: ° ~~ exact f<rs;n.~ <P."<V<'fI

19. Answer any two questions: 2x4=8

a) Solve: cas y dx + (1+ e-x) sin y dy, when x = 0, y = Tt / 4'

~~ ~ ~ cas y dx + (1+ e-x) sin y dy, ~~ x = 0, y = Tt/4·

b) Solve: (y4 + 2x) dy =: y dx

~~ ~ ~ (y4 + 2x)dy = ydx

c) Solve: y + px = p2 x4 [p = ~~] .

~~ <!l~ ~ Y + px =: p2x4 [p = ~~].

d) Solve: y (1 + xy) dx+ x(l-xy) dy= 0.

~~ ~ ~ Y (1 + xy) dx + x (1 - xy) dy = 0.
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