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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-I Examination, 2022

MATHEMATICS

PAPER-MTMG-I

Time Allotted: 3 Hours Full Marks: 100
The figures in the margin indicate full marks. aNfeE T F0Z TN Q"Y/VW fac e
Candidates should answer in their own words AT TS ST I AET TN
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

GROUP-A
eta-F
(Full marks 25)
Answer Question No. 1 and any two from the rest
> MR & @ SRMBITA (A-(HICA 715 &ATeid Ted wis
1. (a) Answer any one question from the following: 2x1 =12
fafeiie @-Ie @316 elvas Teg wiss

(i) Find the equation whose roots are — 1, 2, — 3, 4.

@72 el e s T Seef e - 1,2,-3,4 1
(i) Resolve into factors: @ + b
Teriwes [eee F@le o +b°

(ii1)) When a matrix is said to be in echelon form?

T @6 Matrix-CF, echelon form-9 Sg TN A 2

(b) Answer any one question from the following: 3x1=3
fAsfie @-FN @3 1% eltsm Teq el
z+1

zZ—1

(i) If z=x+iy be a complex number and be purely imaginary, then show

that z lies on a circle whose centre is at %(—1+ i) and radius is %

T 2= x4 iy G G AR T @k 2L el R wER R T, OE@

zZ—1
oele @ z g e TEA T TG @® L(-1+0) Ko @ AW eid
1
L
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(i) Solve the equation x*—2x+6x?+22x+13=0, if 2+3i is one of the
roots.

xt 22X +6x% +22x+13 = 0 AN FNGT S I G0 IS 2 2+ 37 |

0 0 5
(i) Find therankof| 2 4 3
-1 -2 6

0O 0 5
2 4 3 | matrix-9 rank [T e
-1 =2 6

2. (a) Solve x*+2x* —21x* —22x+40=0, if the sum of two roots be equal to the sum
of the other two.

x* +2x% = 21x2 = 22x + 40 = 0 AT T T, A9 7o Aoww @erws sy qh
SR @NNFCER A |

(®) 1f ¢, B, 7 are the roots of the equation x* —ax® +bx—c =0, then find the value
of z ﬂ+£ .
b o

a, B,y W x° —ax? + bx—c =0 TN A& W, OF Z(%+£J ~qg i ey

o
N

3. (@) If ¢, B, v are the roots of x°+2x*+3x+1=0, then find the equation whose
roots are a(fS+7), B(y+a), y(a+p).

a, B,y T x° +2x7 +3x+1=0 TSR IS 27, OF @0 G5 7N o7 et
IR e 2@ a(B+7), f(y+a), y(a+p))

(b) Solve by Cardan’s method: x> +6x*> —12x+32=0

IO ATOTO TN FENE x° +6x2 —12x+32=0

4. (a) Prove that argz —arg(—z) = or — 7, according as argz is positive or negative.
A8 @ argz —arg(—z) =77 WA — 77, T4 arg z I LIS [N YOG |

(b) Prove that the roots of the equation x* —3x+1=0 are 20052?”, 2c058—” and

200514—”.
9

2N FE 1% —3x+1=0 FNFACR orefe 20052?”, 2c058§ GEK 2COSMT” l
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5. (a) Solve ifpossible 2x—2y—4z=8

2x+3y+2z=8
—-x+y—-z=7/2
SN BT A FCAe . 2x—2y—4z=8
2x+3y+2z=8
—-x+y—-z=7/2
A1 1 1
) . ) 1 4 1 1.
(b) Find the real values of A, for which the rank of the matrix L1 o4 1S
1 1 1 A
less than 4.
A1 1 1
1 4 1 1 )
A -99 (I TS &y L1 matrix-99 rank 4-93 9 (J 9
1 1 1 A
GROUP-B
etat-4

(Full marks 15)
Answer Question No. 6 and any one from the rest

Y R 8 (F-(FI GF6 AT Ted e

6. Answer any one question from the following:
feafere @-cie @36 @ T nies

(3) Find the equation to the curve 9x* +4y* +18x—16y =11 referred to parallel axes
through the point (-1, 2).

(1, 2) RS SFFRER ACCF 9x? + 4% +18x—16y =11 TSR W & 2@
faofr s

(b) Find the angle between a pair of straight lines, passing through the origin.
TARMAN GF SO TR TS @I 3 & 27 fefar s

(¢) Determine the nature of the conic represented by x* + y* —6x+8y+9=0.

x*+1?—6x+8y+9=0 Wﬁ%conic—%ﬁﬁ?%?‘ﬁﬁﬂl

7. () Reduce the equation 7x? —6xy—y? +4x—4y—2=0 to its canonical form and
then find the nature of the conic.

7x? —6xy— y* +4x—4y —2 =0 FAUPIAOCE canonical T #If& OO IR @R @I7F
o7 e fommie T
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(b) Show that the straight lines represented by the equations x+ y+1=0 and 6
(x+y)? =3(x—y)* =0 are the sides of an equilateral triangle.

x+y+1=0 @R (x+y)* =3(x—y)* = 0 7 FfT® FRERAST @ R fage
9107 I [ 1, ez 3d0at Fan

8. (a) Prove that the length of the chord of contact of the point (%, k) with respect to 6

(k* +4a*)(k* —4ah)
a

the parabola y* = 4ax is \/

el I y? = 4ax WRICEF ACIF (b, k) {9 chord of contact-a3 ™ 2@
\/(k2+4a2)(k2—4ah) |

a

(b) Prove that the locus of the poles of the normal chords of the parabola y? =4ax is 6
the curve y*(x+2a)+4a’ =0.

o @ y? =4ax OfHJCET normal ICEA (NER FERANRAT TS T
Y (x+2a)+4a’ =01

GROUP-C
etat-at
(Full marks 15)

9. Answer any one question from the following: 3x1=3
oo eref 28re @-Il i @ Ted wies

(a) Show that the scalar multiplication of vectors is distributive with respect to the
addition of vectors.

A8 (@ (SFER (FENT QOTH, (ST QN9IFER ACATE 36 (A |
(b) Find the volume of a tetrahedron by vector method.

(S39 2Iafod MR G tetrahedron-a ST e Sl

(¢) Prove that [5><l; bx¢é EX&]Z[&Z;E]z.

MAC @, [axb bX¢ ¢xd]=[abc] .

10. Answer any three questions from the following: 4x3 =12
fefeIie -l foqfs eis Teq nies

(@) If G+b+¢ =0, then prove that axb =bx¢=¢xa.

+G=0 0, AN F@ Gxb=bXE=cXa |

S

a+
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(b) Find the torque about the point B(3, —1, 3) of a force P(4, 2, 1) passing through
the point A(5, 2, 4).

B(3, -1, 3) @ Aeoies @3 761 P(4, 2, 1)-93 5= g sea a A(5, 2, 4) [egansh

(c) Prove that the medians of a triangle are concurrent and find the point of
concurrence.

25 S @S fagre s fonf iy | @ [eioa sk el s

(d) Show that the points (i —j+31€) and 3(/ +j+l€) are equidistant from the plane
Fo(5i+2)— 713) +9=0 and lie on opposite sides of it.

@AS @ ((—j+3k) 9K 3G+ j+k) Fgh 7-(51+2]-7k)+9=0 SR 73
e e sTmace SRz 6|

() A force 3i +£ is acting at the point 27 — j + 3k . Show that the moment about the
point i +2j—k is =3 +11j+9% .

93 @1 3 +k @I [/Y 2/ — j+3k W@ IS F@) @S @ [ +2) -k [
FCHCTF T CTB — 37 +117 +9k |

GROUP-D
fetol-1
(Full marks 25)

Answer Question No. 11 and any #wo from the rest
5 TR e 8 (A-(FICA 415 &ATe Ted mie

11.(a) Answer any one question from the following:
T @-Fieat @316 elven Teg wiss

(1)  Solve the inequality | 5 —%| <1.
SNSRI FCAe

(1) If f(x+y)=f(x)+ f(») forall x, y; prove that f is an odd function.

5—%|<1|

M f(x+y)=F(x)+ f(¥) (A @A x @R y-93 &) O& & FE@ @ [

QT YA ST |
(i) If f(x)=1-|x|, —1<x <1, then find lim f(x), lim f(x), lin%f(x).
x—0* x—0" x—

W f(x)=1-|x| € —1<x<1 ORI 2Z&A
lim f(x), lim £(x), lim f(x) -3 e e e
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(b) Answer any one question from the following:
feaferiee @-ciet @6 @ T nies

(i) If y=2cosx(sinx—cosx), then show that y,,(0)=2'"".
M y =2 cosx(sin x —cos x) 2, OCI & IR @, ¥10(0) = 2" 231

(i) Find the angles of intersections of the hyperbolas x* — y* =8 and xy=3.
S sRIgery a0 (27 T @ @Fie S 23 ol el e
xP—y? =8 @R xy=3

3, .3
_ + .
(i) If u=tan™ x Ty , then show that xa—u+ya—u:sm 2u.
X—y ox ~ 9dy
3, .3
I 4 =tan™' rrr 23, O (vAle (3, xa_u+y8_u =sin2u .
X—y ox ~ 9dy

12.(a) When a function f:D— R, D c R s said to be continuous at a€ D ? Show that
) 1 x=13,5,...
X)=
2 x=2,4,6,......

1s continuous on N.
‘FHFF [ D— R, D R-9F ge D R 790’ 337 9L @

(a8 (¥, f(x):{lz

QAT NG N-ae TCH e A

(®) 1 Ix+my=1 is a normal to the parabola y*=4ax, then show that
al® +2alm* = m*.
M x+my=1 FEEAT )2 =d4ax SEJCER G0 7T W O@ A IR @,

al® +2alm* = m* 2R

0%z _ 1

oxdy  xlog,(ex)
0%z _ 1

oxdy  xlog,(ex)

13.(a) If x*y”z* = k (constant) then prove that at the point (x, x, x),

M x* 727 = k (FIF) T OE@ &N IR @, (x, x, x) RS

(b) Show that the function

2 2
X -y
xy , (%, »)#(0,0)
=17 x"+)*

0, (x»=(00

is continuous at (0, 0).

2 2
X =y
> , »)#(0,0
Gl @, (0, 0) RTS f(x, 1) =1 xiay? B VFOO

0 , (x, »)=(0,0)
AFH 0 TP IJ |
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14.(a) Show that pedal equation of the parabola y* =4a(x+a) is p* =ar. 5
A8 @, y? = 4a(x+a)-97 pedal 7N 21 p? = ar |
(b) Find% if u=x>—ysinxy and x:@, Y=t cost. 5
%—u‘lﬁﬂmﬁ‘ﬁwm u=x>—ysinxy @R x:@, y =t cost.
15.(a) Find the radius of curvature of Py yz/ 3243 at (x, ). 5

(x, y) Bce 23 + Y3 = ¥ a7 el A el e

2.2
Xy

(b) If f(x, )=1{x>+y>’
0 , x=0,y=0

x2+y2¢0

Then show that £,,,(0, 0) = £,.(0, 0).

x2y2
AW f(x, y)={x>+y°
0 , x=0,y=0

x2+y2¢0

RO EMAFA A, £, (0, 0) = f,,(0, 0).

GROUP-E
oti-e
(Full marks 10)

16.  Answer any one question from the following: 2x1 =12
feafere @-ie @6 @ T nies

2x+3
3x+4

dx .

(b) Evaluate / T+ ¢ Scate .[

2
(c) Show that / (rete ¥, [|1—x| dx=1.
0

17.  Answer any fwo questions from the following: 4x2 =28
fasfie @-ce 7 evs Teq wies

(a) Evaluate / W< fefd e dx .

j cosSx+cosdx
1-2cos3x

(b) Evaluate / S+ fefy scats j Jtanx dx.
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2 2
(¢) Evaluate / N9 e 3@l lim l+ n T+ n T+ ! _
noel o (n+1)° (n+2) 8n
/2

(d) Evaluate / S+ fosfa scals j

0

x dx
sin x + cos x

GROUP-F
ont-5
(Full marks 10)

18.  Answer any one question from the following: 2x1 =12

fsERe @-@i 9t 2via Ted wies

S\2
(a) Find the order and degree of the differential equation [l + [?j J =1+x.
X

H\1/2
[1+[d—yjj =1+ x -STSe AAFA07 w0 @ o el szt

dx
2
(b) Verify that V =%+ b satisfies the differential equation d 12/ + 2dv =0.
! dr- r dr
a d’v _24dv
(RIS @, V =T+b fefeifie T0isaae fa @ o +—d—:0 l
re rdr
(c) Form differential equation from the given relation by eliminating the parameters:

X

y=Ae" +Be™", A, B are parameters.
iR FNe QA 4, B (& T 33 Sreqae 76t 6o Fea
y=Ae" +Be™

19.  Answer any fwo questions from the following: 4x2 =28

faferie Q- 7/ et Ten wies

(a) Solve / FA FCAI3 Zy =1+ y%)e".
X

(b) Solve / TN (x—y?)dx+2xydy=0.

(c) Solve completely / ﬂ“”i‘fﬂ"f NI I y=px+ap(l—p) ; p :%_
x

(d) Solve / LI wCAT8 ﬂ+Zlogy :lz(log ).
dx x X

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer Script.
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