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

PART -1

MATHEMATICS — GENERAL
Paper - 1

Duration : 3 Hours |
The figures in the margin indicate full marks.

AT MM ST e |

Group - A
e -
( Classical Algebra )
( FibETE Jemifre)
( Full Marks : 25)
( 9 : 25)
Answer Question No. 1 and any two from the rest.

1 92 2% 8 O] (T (I 6 AT Teq ey |

1 a) Answer any one question :
@ (P @36 «aq T W -

1) Correct or justify : All the roots of the equation 2x°-
are complex.

T FEN T AGO! ABIZ I : 2x3 —11x2 + 28x — 24 =

I |

L

1) On the complex plane, let P(z) be a variable point su
Find the locus of P.

bl OET NG P(z) QWA BTN Y [0S |z + 3i|= 4|
% |




2

is: 100
x2 = 2
§24 = 0
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e S
1ii) Show that the matrix A = V12 ;/5 is an orthogonal matrix.
N2 3
LR
(RN (T A= {é ‘1/5 WiGet @l o wmifvs |
)
b) Answer any one question : 1 x3=3
@ @b oA Teq e
1) Solve the equation x> - 3x? - 4x +12 =0 given that two of its roots are

equal in magnitude but opposite in sign.

x3 -3x2% -4x +12 =0 NT ANLN IeN, @A A0 (o e o4

N A -¢ Jeay [ede beye |
a d 3a-4d
i) Provide without expanding that |b e 3b-4e|=0.
c. f 3c-4f
a d 3a-4d
WA IR ANI IS A |b e 3b-4e|=0.
oy s SR

iii) Let A, B, C be three matrix so that AB= AC and A # O, where O is the null
matrix. Give an example to show that this does not imply B = C.

A, B, C At Wift® @IE A # O @32 AB = AC, O @3 =1 Wi | @l Swrzee
" (7 @3 71 B= C (@RT 41|

a) If sin"'(u+iv)=a+ib, where u, v, a, b are real numbers, then prove that

1+u? +v2 =sin®a + cosh?b. 5

IM sinl(u+iv)=a+ib T, QA u, v, a b AFER IAJI W, O@ (WH @

1+u? +v? =sina +cosh’b_
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b)
3 a)
b)
4 a)

If n is an integer and (¢) is real, then show
(1+cos0+isin®)" +(1 + cos0 —isin0)" = 2"*! cos™ gcos nQ()

n a3 RN @ 0 AT ZET @ (J

n+l ._.n 0 no

(1+cosO+isin0)" +(1+cos0-isin0)" =2""" cos 5 008 =

2

If o, B,y are the roots of the equation 2x> +3x

o 8 Y
whose roots are ——, ——, ——.
B+y y+a a+P

-~ x—-1=0, find the equali

MW o, By, 2x3 +3x2 - x—1=0 N7 o1 27, o@ @7 @ FTNeaet el §
IR ey & P ¥

B+y’ }7/'%(17’ -d>+[3'
Solve by Cardan's method : x3-12x+65=0.

BIEH NH OO AL TS : x° —12x +65 =0

b+c c+a a+b i

Prove that |g+r r+p p+q|=2|p q r
Yy+z z+x x+y X Nk
b+c-c+a a+b a—-b ig

NI PPN X |g+7r T+ p p+.q- = 2kp - g T
Yy+z z+x x+y x 5 2z

Solve by Cramer's rule :
3x-2y+z=-1

-x+y+7z=1

4x-3y—-2z=-2




oW that

he equation *

5 )

Lmq fefy e

5

b)
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Cramer-93 R¥GT s1gw 3394
Ix-2y+z=-1

-x+y+7z=1

4x -3y -2z =-2

1°3'%
If A+I=|-1 1 3|, evaluate (A + I)(A - 1), where I represents the
-2 -3 1
3 x 3 identity matrix. S
: 123 4
¥ A+I=|-1 1 3| WOR (A+I)(A-1)-99 ¥F [y 387 @ [ a3
22 -3 1
3 x 3 @33 T |
25 1
Find the inverse of the matrix |1 -1 0| and using it solve the following
2 1 wf
system of equations :
2x+Yy+2z=95
2x+y-z=1
x-y=0 3.2

g 1%
1 -1 ol witele fefe e Ay se @ @3 R FEeERe AN
U N

AN P ¢

2x+Yy+2z=95

2x+y-z=1
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Group - B
e -
( Full Marks : 15)
( ‘T’fﬁﬂ"{ =157
Answer Question No. 6 and any one from the rest.

6 42 2% 8 ] (T (P Q@6 AT Teq fae |

6. Answer any one question : 1x3

@ @ @b 29 Teg e -

a)

b)

Show that the equation 4xy - 3x? =1 is transformed to x2 - 4y? =1 by rota

the axes through an angle tan '2.

AN (T AT tan ' 2 (P TRET IAE 4xy - 3x2 =1 TN 12 -4y
A sifafow 23 |

Find the angle between the pair of straight lines represented by the equal
12x2 +25xy +7y% =0.

12x2 +25xy + 7y? = 0 FLEILAMAET IO (BT A Ty e | :

2

Transform r? cos 20 = a? into Cartesian equation.

r2 cos 20 = a2 AN I AN oo |

Reduce the equation 7x? —6xy - y? + 4x - 4y — 2 = O to its canonical form

find the nature of the conic.

7x2~6xy—y2 +4x -4y -2=0 FANIIHE T JAPE@ 270 T4 932 0

ogfon s sfoe @ o forga |




b)
1x3 - 2
1 by rotating
b)
- 4y2 =
the equation
ical form an c)
5%
w @qg i
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Find the polar equation of the straight line joining two points on the conic

~

— =1-ecos0, whose vectorial angles are o and . (6]

!
=

SSRGS 9l @RI (oIt e e e |

_1-ecos0 IMHa Tom wfEe wt @ @ @9 o @32 g1 R e

For what values of A, the equation x? + Axy - 2y? + 3y —1=0 represents a pair
of straight lines ? 2

x4 hxy -2y +3y-1=0  Neaafbre A-97 IF Io 2@l @b @b GIEY
HETEATEED AN 5o B © 7 w2 |

Find the equation to the pair of straight lines joining origin to the points of

intersection of the straight line y = mx + ¢ and the circle x5 y‘2 =a’.

Prove also that if the lines are perpendicular to each other then
2¢2 = a?(1+m?). 3+1

y=mx+c TR @8 x2 +y? =a® o7 wiRmefmm e FERe@ REemeEl
SMRARIAEE ANSReIT ol e |

o T (T M ALTRIMG o197919 o198 27 O/ 2¢? = a?(1+m?)

Show that the locus of poles of tangents to the parabola ay2 + 2b%x =0 with

2 2
respect to the ellipse fj + %2 =1 in the parabola ay? - 2b%x =0. 6
a
2 2
- x ¥y % 2 Bt .
CEIC it v 1 Toefba eew, ay? +2b%x =0 WRgren el onew

sxreebe aot afige, I@ w19 ay? - 2b%x = 0 A |
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Group - C
faeta - o
( Full Marks : 15)
( ofefay : 15)
0. Answer any one question : 1 x3 =

@ @ @36 209 Teg fa -

a) Show that the vectors a = 2i - e b=i-3j-5k and ¢ =31 - 4j -4k whe
i _] k are unit vectors parallel to coordinate axes from the sides of a rig
angled triangle.

AN (T @=2i-j+k, b=1-3j-5k @38 ¢ =3i -4 -4k 3% ol b
fagtem Relie e @ @I i, j, k 93¢ (@IS EIRER oo 7
fomfba ST |

b) Determine a vector of magnitude 7 units perpendicular to both o =3+ 4;j-§
and B:2f~4]+3k.
a=3+4j-5k @8 p=2i - 4j+3k SFWHT To7 o9 @I (oI ey 97 W
7 Q33 |

c) Three forces 4i — 6] + 3k, 3i + 6] ~9k and - 41 -2j+ k are applied at the sa

point. Find the work done by their resultant when its point of applicati

receives a displacement from the point A(2,-3,5) to the point B(3,- 2,-1).

4i -6j+3k, 3i+6] -9k @R -4i -2j+k I foiloe @b e e =
onet G A(2,-3,5) ™ @@ B(3,-2,-1) oo R =W+ e e §

FOIT 2HfRe F©, el T |

1




1x3 =&

'_4k where

s of a right

@3l ST

o T F

:3£+4j"5k

10.

Answer any three questions :
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3x4 =12

@ @ fonlo o Tea fuv :

a)

d)

If D, E, F be the midpoints of the sides BC, CA and AB respectively of the
triangle ABC then show that AD+BE+CF=0.

I D, E, F 39@® ABC fagwew ffs a1 BC, CA ¢ AB-3 ¥R 20 O@ (AH (¥
AD + BE + 677 = 6 |

If the position vectors of the three points A, B, C be E& j4lc, 2 3j+k and
3 — j + 4k respectively, find a vector perpendicular to the plane ABC.

MW i+ jek, 20+43j+k @R 3i-j+4k IW@EW A, B ¢ C & &7 position

vector ¥ O@ ABC W T9d o8 a3b (934 ey o3 |

Leta:f-+-j+l%, E:j-~l% be two vectors. If the vector b satisfies axb=c and
E-B:B,Showthatgzs——{»—%j§2)&

3 3 3
W a-i+j+k OR o=j-k o3 qf6 b (SIEW N, axb=c 9% a-b=3
919G fra T@, O@ @ @ b 5f{+7j'+§1%

Prove that (&xﬁ)x(&xé):[}[?S&] - &[ vy o ﬁ]. Hence prove that if a, B, y, 8

coplanar vectors, (&xﬁ)x(-‘,xé):é.

oW IFET A (axP)x(yxd)=P[yda]-a[ysp] GR G (@ AWT IE,

I o, B, 7, 6 98 OET IRAHS 2¥ W& (axf)x(yx8)=0

A force F = (2,2, 9) is applied at the point ( 4, 2, -3 ). Find the value and the

direction cosines of the moment of this force about the point Q ( 2,4, 9).

F=(2,29) b (4,2, -3 ) e e w41 2| O (2,4, 9 ) @ AeC® @oa

FN@E W @42 direction cosine @1 Aoy g |
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Group - D
e - g

( Full Marks : 25 )

( oo : 25 )

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

L1 2P 8 o) (Pl %% 2t Swg ey |

=

i, a) Answer any one question : 1x2 =
@ (P @B 20ra Seg fire
1) Find the domain and of the function | X-;—:J , Wwhere x is a real variable,
X —
'x;' ACNFBHI & Spe] qqe range set N %7 @A x ol K
x -
b |
-8 5 ; lim —— .
1) Find Jx =2 if it exists.
x — 2 :
Li -
1m2 Vx -2 -3 uf¥g Wiy 5 2 qReE o T el g |
x —
1.
X
i) Find the length of the Cartesian sub-tangent of the curve y=e?,
X
Y = e? @RI SNy Soronfg et fovefy g |
b) Answer any one question : 1 x 3=
@ (P 9fb 2vrw eg fae -
A A
1) If f(x,y)ttanl—y~+sin]y», find the value of x—cf of
X

.ty ——at the pois
ox oy :
(1, 1).

3
e ST +y—a£ -4 (1, 1) R™ce g7 oy a0
Oox oy

f(x, y)= tan’l—g+sin 'Y oo
x X




1x2 =2
12 a)
variable. b)
X afo I
3. -a)
X
@
b)
1x3=3
it the point

faefy @2 |

ii)

iii)

If y=(x?-1)", then show that (x? -1 )Y, .o +2XY
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Find y,, if y =cos® x.

y = cos> x X Y, o998 WA feyefyy apgeet |

Show that the radius of curvature at any point on the curve

Wy

T :
s =alog tantv + = ] 1S asec\y
4 2

/

MN @ s=alog tan[g + g ) @ @Ra @ @ ﬁ"“;ﬁ IOl AE asecy

-n(n+1)y, =0. S

n+l

y=(x?-1)" 2CT AT @ (x? -1)y,,, +2xy,,, —n(n+l)y, =0

i)

Find the radius of curvature for the cycloid x=a(6-sinbd),
y=a(l-cos0) at any point 6. 3

x=a(0-sin0), y=a(l-cosO) cycloid-5a ¥ = 0 e @@ a1y
A |

Find the radius of curvature of the curve x> +y° -2x* +6y =0 at the
origin. 2

e x3 + y3 - 2x2 + 6y = 0 IFEMI @l Py el o |

Show that the pedal equation of the parabola y? = 4a(x +a) with respect to the

origin is p% =ar. S

@I (I e AT y’=4a(x+a) wfggefta o ANeI p? = ar A

For the function f( x) defined by

Ftx)=12x<0

. 1
:1o'smx,0§x<—2—

Prove that f( x) is derivable at x = g but not at x = 0. 3+ 2




14. a)

b)
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i x) Sersfes s sicwife ¢

Flxl=lsx<D

=l sinx, O0<x <

AN FFA (T x = g fet® f( x) Sl St 6% x = 0 o 3|

If V= f(u) where uis a homogeneous function of degree nin x, y and z,s
ov ov ov ov

that x —+y—+2z—=nu—

- (}

ox Y 0z ou

u, x, y 9 z-93 n-N@E Q36 AEfEes AerFe| I V= f(u) TV O@ W\

ov ov ov ov
X—+Yy—+Z—=nNU—
ox oy 0z ou
2 2
x s
Iff(xvy):xyihjm 7y7§'7 (x’y)'t(ovo)
X +y
=0 , (xy)=1(0,0)

Show that fxy(0,0) # fyx((),O)

Which of the conditions of the Schwarz Theorem is not obeyed by the fung
flxy)? 4
. x° ;
foy)=xy=5—25, (xy)#(0,0)
+
=0 , (x,y)=(0,0) RCT

o @ f,(0,0)# £, (0,0)

f(x,y) Srsah Schwarz $29007 (1= 16 e <@ 1 2
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S )

x2 +y? of of

B A If f(x,y)= —=—>~ then show that x—+y— =2 ) 2
R % Yyt AL L)
S )
x2 +y? : of of
x,y)=2TY_ mmmom @ x L1y L =21 (x,
S N e i o

b) If u=f(ax? + 2hxy + by?), v = ¢(ax? + 2hxy + by? ), then show that

g ) [ auj ) ov
> o T PR PR 4
_ oy ox /0% oy

y and z, show

o} u:f(ax2+2hxy+by2),v:¢(ax2+2hxy+by2)§CﬂWCﬂ
. i@@}iu@
R W& v« ¥ oy d e ax ~ay
c) Ifu:f[gj,showthat x%u +2xyu'+y2u =00 4
X xx xy yy :

ol ¥ 2 2 =
u_f(xjiﬁmﬁﬂ xuxx+2xyuxy+y uyy—O

Group - E
et - ¢

by the functionge >

, 4+ ( Integral Calculus )

( Fie affere )
( Full Marks : 10)

( ¥ : 10)
6. Answer any one question : I x2 =2

@ @ 9B AT T8 u ¢

1

2
a) Show that Icos xlog, ik dx=0
1 l1-x

2
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1
7 1+x
@ (3, Jcosxloge Ny dx=0
-X
=1

2

2
b) Show that J(a2coszx+b2 sin? )dx:g (a? + b?%)
0

T

2
R (T, J.(ag cos? x + b? sin? Yiex = Z (a2 + b2)
0

c) Find by integration the area of the triangle whose vertices are ( 1, 3 ), (0,0
and (1,0).

NP AR A fagres fovfb My (1,3 ), (0, 0) @2 (1, 0 ) OF (Faw |

A |
17. Answer any two questions : 2x4%

A @ ¥ib e Teg e

a) Evaluate : J.exl ke
l-cosx
N ey s - .[ e -1.—1 Sgl—idx
1-cosx
Lt 2 2 1
b) Evaluate : —l—+ i 5+ = o S
n—->woin (n+l) (n+2) 8n
5 2 2 1
T ey a5 - o —+ "__3+m+__l
n—a>oin (n+l) (n+2) 8n |

n

4
: 1
c) Show that if I = J tan" xdx then, I = e I
n —
0

n-2°



3),(0,0)

cvawe fNefy

2x4 =8

18.
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I 1 =

n

tan" xdx OR @A A I = =T

O ey B A

d) Evaluate : .[ —#———df_u_,

138" 3 2e*”

dx

1+3e” +2e**

W Fefy e ¢ J'

Group - F

Tt -5

( Differential Equation )

( SEFe AN )

( Full Marks : 10)

( 9= : 10)
Answer any one question : 1x2 =2
@ @ G 2w Ted e
a) Find the differential equation of all circles which passes through the origin and

whose centres are on x-axis.

T AN g6 AR G (T - CHT T TS ST R e el S

b) Find the equation of the curve whose Cartesian subtangent is constant and

passes through the point (1, 1).

ﬂmm@mmﬁﬂﬁi(l,l)ﬁﬁWWﬂWQﬁﬁﬁWl

c) Solve : (x+y)(dx~dy):dx+dy

TG % ¢ (x +y)(dx—-dy)=dx +dy
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19. Answer any two questions :

T (1 wib ofeea e fiw

a)

d)

Solve : xdy - ydx - 2\[)(2 - y2 dx =0

AN P4 : xdy — ydx - 2\/x2 - y2 dx =0

Solve : ) + Y logy = yz (logy)?
fx x X

AN < . d_y4 y]ogy: '%(logy)z
ax. - x X

Find the singular solution of the differential equation y = px + p - p?;

y=px+p-p?; p= 3‘1—1 G2 e SN singular FNA {7 3% |
X

Solve : dy = x3 cos? Y- 2 sin 2y
x

dx

1 e 0 Y x> cos? y - }—sin2y
dx X

P

dy

dx




