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WEST BENGAL STATE UNIVERSITY
B.Sc. General PART-IExaminations, 2017

MATHEMATICS-GENERAL

PAPER-MTMG-I

Time Allotted: 3 Hours . Full Marks: 100

The figures in the margin indicate full marks. ~ ~ ~ ~_ ~ ~ 'fflfl
Candidates should answer in their own words ~ ~ ~ </fill ~ .,~~?/ ~

and adhere to the word limit as practicable. m ~ I

All symbols are of usual significance.

Group-A

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

)~~$t '6 Clf-~ ~ ~ mlft'6

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

H~Mmc:<T-~ 411~ ~w~~Pfteg

(i) If mis the cube root of unity, then show that

(1+ £0)(1 + al)(1 + a/)(1 + £08) = 1.

~ £0, 1~~ ~<T$~ ~ ~ ~'f <roff. (1+ 0)(1 + 0)2 )(1+ 0)4 )(1+ £08) = 1.

\ 2xl = 2

(ii) Find the remainder when x5
- 3x4 + x3 - 5x -12 is divisible by (x + 3).

x5 -3X4 +X3 -5x-12 ~~ (x+3) ~ ~'5f ~ ~~ ~ ~ ~
f.f~<mttl

1078 1
Turn Over



B.Sc.lPart-I1Gen.IMTMG-I12017

(iii) Prove without expanding that

M'~~~~ $It'f~

·0 r P
-r 0 a=O.
-fJ -a 0

(b) Answer anyone question from the following:

M~Mm~-~ 1!/C'fi1U ~mifl'eg
3

(i) Express the complex number i to its polar form, then find its modulus and
principal amplitude.

i ~~~ C~W;9f ~~ ~~ ~ ~f\5~a,I)j '(3 ~~~
f.f~~l

(ii) Find the condition that the sum of two roots of the equation
x3

- px' + qx - r = 0 is zero.

x3 -px2+qx-r=0 )j~<P~C'Rf~~~~~~f.f~~1

(...) (2 2) (5 4)111 If A+B = 0 2 and 2A+3B = 0 5 ,then fmdA andB.

A+B ~ (~ ~) <l2A+3B ~(~ ;) ~ A <l B1%T~1

2. (a) If(l+i)(I+2i) ... (I.tni)=x+iy, then find 2.5.1O... (1+n2).

<IN (1+i)(I+2i)···(1+ni)=x+iy ~ ~ 2.5.l0···(1+n2)~~ ~ f.f~
<ronl

(b) Show that (1+ i-fir = 230 •

~~ (l+i-fir =230 I
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( ) P h . {. I a - ib} 2abc rove t at sm z og--. = 2 2.
a+ib a +b

)(1=3 3. (a) If a,{J,r be the roots of the equation x3+2x2-5x-6=O, find the 5+5
equation whose roots are a({J + r). {J(r + a) and r; a + {J) .

~ x3 +2x2 -5x-6=O ~~ ~~ a,{J,r ~, ~ c<r >1~<P'!:lC~
~~ a({J+r), {J(r+a) ~~ r(a+{J) ~Rc;fu<mnl

(b) Solve by Cardans method: x3 -18x - 35 = 0 .

~~~~<mng·x3-18x-35=O I

3+3+4

.~d...-nrt . {.I a - ib} 2ab
'""!"WI '1·I.~1c<r, sm 1 og--. = 2 2 I

a+ib a +b

(b + e)2
4. (a) Prove that b2

e2

a2 a2

(e+a)2 b2 =2abe(a+b+e)3
e2 (a+b)2

Hence show that (s - b)2
(s-e)2

where 2s = a + b + e

~g~~c<r, (S-b)2
(s-e)2

~ 2s=a+b+e I

078

5+5

(s-a)2

(S-b)2 =2s3(s-a)(s-b)(s-e)
e2

b2 = 2abe(a + b+ e)3
(a+b)2

(s - a)2

(S-b)2 =2s3(s-a)(s-b)(s-c)
e2

3 Turn Over
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[2 -1](b) If A '= 1 . 3 ,then show that A2 -5A + 712 = o. Hence find A-I .

'lfi! A = [~ -3
1
] ~ ~ O!f>il't <roll ('l, A' - SA+ 7I, = 0 I ~ ~ £1 f.I<1\r

~I

5. (a) Find the inverse ofthe matrix

and using it solve the following system of linear equations:

x+ y+2z=4

2x-y+3z=9

3x- y-z=2

x+ y+2z=4

2x- y+3z= 9

3x- y-z=2

1078 4
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[ °l
o -tan- 1

(b) If A = 0 2 and I = [
tan- . 0 0

2

~lshow that

3xl = 3

TurnOver

-SinO] .
cosO

(I + A) (I - Arl = [c~SO
smO

[ °l .o -tan- 1 0
~ A= 0 2 I.!I~ 1=[ ] ~~

tan- 0 . 0 1
2

[
cosO

~ ~ (I + A) (I - Arl = .
smO

-SinO]
cosO

Group-B

~-~

Answer Question No.6 and anyone from the rest
~ ~ $t"(3 Clf-~ ~cr$ ~~ lfte

6. . Answer anyone question from the following:

M~M~~~~~~-~III~~mlft'e~

(a) Find the points on the conic ~ = 1+ 2 cosO whose radius vector is 5 in each
r

case.
5 .- = 1+ 2 cosO ~"(3~ ~~~ radius vector 5 ~~~<Iitm I
r

1078 5
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(b) The gradient of one of the straight lines ofax2 + 2hxy + by2 = 0 is twice the

other. Show that 8h2 = 9ab .

ax' + 2hxy + by' = 0 )j~G1~~~ ~~ ~~ '6{;ofij~~~~'1 ~ ~
~ 8h2 = 9ab I

(c) Find the nature of the conic x2 - 6xy + 9y2 + 4x -12y+ 4 = O.

x2 -6xy+9y2 +4x-12y+4=O ~~~~~I

7. (a) Find the equation of the chord joining the two points whose vectorial angles

are a - fJ and a + fJ on the conic i = 1+ ecos (). Hence fmd the equation
r

of the tangent to the conic at the point whose vectorial angle is a .

I
-=l+ecos() ~ 'e~~ a-fJ 'e a+ fJ C~CflfihHG1~'1~~
r

~ "'~ ~-~~ ~'1 ~~ ~ I ~~~ ~ ~ a C~CflfihltG1c<1S1'1
~~~~'1~~~1

(b) Reduce the equation 7x2 - 2xy + 7y2 -16x + 16y - 8 = 0 to its canonical
form and hence determine the nature of the conic.

7x2-2xy+7y2-16x+16y-8=O ~~ ~ ~ ~~ ~
~~~~~~~I

8. (a) If one of the lines ax' + 2hxy + by' = 0 be perpendicular to one of the lines

a'x' + 2h'xy + b'y2 = 0 prove that (aa' - bb')2 + 4(a'h + bh')(ah' + b'h) = O.

~ ax' + 2hxy + by' = 0 )j~G1C~"4I>;j(Jl~
~ ~~ ~ G1~~tC<l
(aa' - bb')2 + 4(a'h + bh')(ah' + b'h) = 0 I,

a'x' + 2h'xy + b'y2 = 0

~, ~ ~ ~,

1078 6



~'1M"'1,'!l~~ ~1Jf>'il~Cqs1r met ~ ~ ~1<1-£C~~~ ~ ~ ~~
4

(-2, 8) ~9j~<1~~<1"i.1~~~~~<mn1

(c) Find the pole of the straight line Ix + my + n = 0 with respect to the parabola 4
y2 = 4ax.

4+2 l = 4ax ~~ ~~, Ix + my + n = 0 >1~'1~~ c9lta, ~~ <mn I

B.Sc./Part-I/Gen.IMTMG-1/2017

(b) Find the co-ordinates of the point (-2, 8) referred to new axes obtained by 2

rotating the old axes about the origin through an angle 1r in the positive
4

direction.

Group-C

~-~

9. Answer anyone question from the following:

~~M~~~~~-~"Id~~~~Pfl'eg

3xl = 3

(a) If el and e2 be two unit vectors and ()be the angle between their directions,

show that 2 sin () = lei - e21.
2

el 'e e
2
~~~~~~~~tU~et () ~~et<mn 2 sin () =lel-e211

2

(b) If a = 31- 2j + k , b = 2i - j - 3k and c = 1- 2} - 2k , then find- -(2a - 3b + 4c) . Also find the unit vector along the vector a - b .

~ a = 31- 2}+ k , b = 2i - j - 3k ~~ c = 1- 2} - 2k ~ ~
(2a-3b +4c) ~~<mnl ~ a-b ~~~~~~~<mnl
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(c) If a + b + c = 0 , then prove that a x b .=b x c = c x a .

a+b+c=O ~~'f<ron ~ axb=bxc=cxa I

10. Answer any three questions from the following:

(a) Show by vector method that angle on a semi-circle is right angle.

(b) Prove by vector method, that in a triangle ABC b = a cos C + c cos A .

~~~~,~~ABC~ b=acosC+ccosA I

(c) Prove that [a + ,0 ,0+ r r + a] = 2 [a ,0 r] .

~'f<ron~ [a+,O 'o+r r+a]=2[a'or] I

(d) Determine the values of A and f.J for which the two vectors - 31+ 4J + A k
and f.J 1+ 8J - 6k are collinear.

- 31+ 4J + A k I!l~ f.J 1+ 8J - 6k I!l~~ ~ ~ ~ A '6 f.J I!l~~ ~~

<ronl

(e) Show that the three points whose position vectors are 21 + 4J - k,
4£ + 5J + k and 3£+ 6J - 3k from a right angle triangle.

~ ~ 21 + 4J - k, 41 + 5J + k I!l~ 31+ 6J - 3k 'position vector' f.niIl
~~9T~~'f~1

1078 8
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Group-D

~-lt

Answer Question No. 11 and any two (rom the rest

~~~~$t'6 Clf-~!It ~~lft'6

1l.(a) Answer anyone question from the following:

f.l~~m~~~~-~l1Id~mlft'e~
2xl =2

(i) Find the interval for which I(x) = 1 and fjJ(x) = ~ are identical.
x

~~"CG'f I(x) = 1\!l~ fjJ(x) = ~ ~9j~<tS'l)t \!l~~~cfu~1
x

(ii) Express rational numbers 0.181818 ..... in the usual form p ;p, q EN.
q

0.181818 ..... ~~PI~~ P ~~~~p, q E N~I
q

(iii) Show that two curves x3 - 3xy2 = -2 and 3x2Y - y3 = 2 cut each other
orthogonally.

~ ~ x3
- 3xy2 = -2 \!l~ 3x2y -l = 2 ~ ~ G1"«'tC;q ~

~I

(b) Answer anyone question from the following:

f.l~~~~~~~-~l1Id~mlft'e~
3xl = 3

(i) If y = _x_, fmd Yn (where Yn in the nth derivative of Y with respect to x)
x+l

and hence find y- (0).

~ Y = ~ ~ ~ Yn ~cfu ~ (~Yn , x-\!l~ ~~ y \!l~ n ~ 'bI;q<PG1~
x+I

~'it)1 ~~~ Y7 (0) \!l~~~cfu~1

1078 9 TurnOver
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(ii) Examine whether the function f(x,y) = Sin-1(X
2

+l) is homogeneous or
x+y

not.

(iii) Show that ..fi is not a rational number.

~ c<T ..fi ~~~~~ornl

12.(a) If y = a cos (log x) + bsin(logx) then prove that

X2Yn+2 + (2n + l)XYIl+1 + (n2 + l)Yn = o.
~ y=acos(logx)+bsin(logx)~, ~~~,

X2Yn+2 +(2n+l)XYn+l +(n2 +l)Yn =0 I

(b) Show that the pedal equation of the parabola y2 = 4a( x + a) with respect to
origin is p2 = ar.

~ c<T y2 =4a(x+a) ~~ ~'1R"'l.~~~ 'pedal' .~'1tt ~
p2 = ar I

13.(a) Show that the radius of curvature at the points (r, B) on the cardioids

r = a(l - cos B) varies as Fr .
~ c<T r=a(l-cosB) ~ (cardioids) (r,B) ~ ~ ~

Fr ~~ ~~ >t~'1c'SlIt ~ I

(b) Show that for any curve the rectangle contained by the subtangent and the
subnormal is equal to the square on the corresponding ordinate.

~ c<T ~ '(3~ c<T ~ ~ ~ ~~ '(3 ~9j':§lf\b'1~ ~ •
':§lHt\!)C~ ~~~. '(3~ .<ft;f0l'WI~~ I
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(c) Find the asymp!otes to the curve / - xl- x2y + x
3

+ x
2

-l-1 = o.
/ _ xy2 _ x2Y + x3 + x2 _ l - 1= 0 I!l~~ Asymptote- ~faf f.fcfu ~ I

4

14.(a) If u = log(x3 + y3 + Z3- 3xyz) , show that
5

(
a a a)2 9
ax+By+az u=-(X+y+Z)2'

~ u=log(x3 + / +Z3 -3xyz) ~~~~

x2-l(b) If f(x,y)= xy. 2 2 ;(x,y) * (0,0)
x +y

= 0 ; (x, y) = (0, 0)

examine whether fxy (0, 0) = fyx (0,0).

x2 _ y2
~ f(x,y) = xy. 2 2; (x,y) * (0,0)

. x +y

= 0 ; (x, y) = (0, 0)

~fXY (0,0) = fyx (0,0) ~~ ~ <rnn I

5

x2 2 au au
15.(a) If u(x,y)=-y_, apply Euler's theorem to find the value of x-+ y-.x+y By By

a2u a2u a2u 4

Hence deduce that x2 -2 + 2xy -- + l-2 = 6u .ax axBy By

2+3

2

TurnOver
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(b) Show that the curves r" = an sec(nB + a) and r" = b" sec(n B + P) intersect
at an angle which is independent of a and b.

~~ rn';'ansec(nB+a) ~~ rn=bnsec(nB+p) ~~~~
~~9fif ~~~ a '6 b ~~ ~~ M£~~ -.rn I

Group-E

~-~

16. Answer anyone question from the following:

I

(a) Evaluate: f tan !» dx .
o

I

~~cfu~~ f tan-Ix dx I
o

eX '
(b) Integrate: f-(1 + x logx)dx.

x

4

(c) Evaluate: f {I x - 21 + 1x - 31} dx.
2

4

~~cfu~~ f{lx-21+lx-"-3I}dx I
2
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17. Answer any two questions from the following:

f.I~f61~~~~~-~!ft~m~~

4x2 = 8

(a) Evaluate: lim[~ 1 + ~ 1 +...+1.].
n-+ao 2n _12. 4n - 22 n

(b) Integrate: J ~ dx .
(x-3) x2 -6x+8

~ 1
(c) If In = Jtann X dx , then show that In + In-2 = --.n-1o .

Hence deduce the value of Is.

rr/4 1
~ In = J tan" xdx~, ~~ ~ In + In_2 =--1 I!l~ ~~ 14 I!l~~

o n-·
f.f~~1

rr 3 2

(d) Prove that J x cos "x dx = ~.
o 16

TurnOver
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Group-F

~-D

18. Answer anyone question from the following:

f.i~M~~-~ Iil~ ~~'f1"e~
2xl = 2

(a) Form the differential equation of the family of curves AX2 +By2 = 1 where
A and B are positive arbitrary constants.

AX2 + By2 = 1 <I~>j~fi!\!5C~ (A 'e B ~~) '6Ii3'il<P¢f~'i ~ <mnI

(b) Solve: X(y2 + l)dx + y(x2 +-1)dy = O.

~~<mn~ X(y2 + l)dx+ y(x2 + l)dy = 0 I

(c) Test whether the differential equation (2x3+y)dx+(4x+y-l)dy=O is
exact or not.

19. Answer any two questions from the following:

~~-~P~~'f1"e~
4x2 =8

(a) Solve the differential equation xdx + ydy + x~ - y~X = o.
. . x + y

xdx + ydy + x~ - y~x = 0 I.!l~'6Ii3'il<p¢f~~ ~~ <mnI
x +y

(b) Find the singular solution of y = px +P _ p2 ; where p = dy .
dx

y=pX+p_p2; p=dy ~~~~~R~<mnl
dx

1078 14
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(c) Solve the differential equation

(1+ y + x2y)dx + (x + X3)aj; = 0, given thaty =1 when x =1.

(1 + y + x2y)dx + (x + x3)aj; = 0 ~~ '6l1t'!:l<P'1 ~~ ~~~ I

(d) Solve the differential equation

(1 + y2)dx = (tan' y - x)aj;.

(1+ y2)dx = (tan -I y - x )dy ~~ '6l1t'!:l<P'1 ~~ ~~ ~ I
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