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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-I Examination, 2020

MATHEMATICS

PAPER-MTMG-I

Time Allotted: 2 Hours Full Marks: 50
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
e+
1. Answer any four questions: 2x4 =8
CA-(ICA BIATE @leael Tae wies
(a) Find the principal argument of z=1—1i.
z = 1— i -3 fefErier Saeers A Tl
(b) Find the polynomial whose zeros are 1, -2, 3.
Tom A el S T Zerosf@ =1 1, -2, 31
(c) Show that the rank of a skew-symmetric matrix can not be 1.

(18 (T Skew-symmetric matrix-<< rank 1 209 AL |

(d) Show that (x+2) is a factor of x* + x> —x2—4.
@AS @, (x+2)2 x* +x° —x? — 4 A7 G0 e |

(¢) Find the angle between the pair of straight lines x* + 5xy +6y* = 0.
X% +5xy+6y” = 0 FRECEAGER S@sfe @b e T

(f) Find the work done by the force F =27 —3j+1€ whose point of application is
given a displacement from the point 4 (2, 2, 1) to the point B (-3, 1, 2).

F =2i 3] +k 37104 =il oI sifamiel fefa Feat a1 eicnaRg s=e 4 (2, 2, 1)

™ (@ B (-3, 1, 2) [vpre =1

(&) If f(x, y)=cos™ 1, then find the value of xal+ yal at (—1,-1).
X ox ~ dy

(-1, -1) e xgl+y3l @3 S e S0 @A f(x, y) = cos_l% l
X Y
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(h) Find an integrating factor of x?ydx— (x> + y°*)dy =0.
x*ydx—(x* +y*)dy = 0 -93 G FAFeT @erF ez T

GROUP-B
etal-2

Answer any three questions from the rest

A-(FI foniB etie Ted wie

2. (a) Solve by Cardan’s method: x*> —12x+65=0.

TG A ST FNLT TS x° —12x+65=0 |

®) 1If «, B, 7 be the roots of the equation x’ +2x* —5x—6=0, find the equation
whose roots are a(f+7), f(y+a) and y(a+[f).

I P 42x7—5x—6=0 FANPIBT TS @, B,y W OR@ @ FNFAER A&
a(B+7), f(y+a) 9 y(a+ p) FfzaEn

-1 cosC cosB
(c) Show that |[cosC -1 cosd|=0if A+B+C=r.

cosB cos4A -1

-1 cosC cosB
A+B+C=r 2= @AS T |cosC -1 cosAd|=0

cosB cos4 -1
3. (a) Prove that sin[i log Z ; zzj = a22 .T_Z;Z where a, b are real.
el Sl sin[ilog“_fbj = 2% @ a, b AR
a+ib) a-+b

(b) Find the angle by which the axes should be rotated so that the equation

ax* +2hxy + by? =0 becomes another equation in which the term xy is absent.
Also find the transformed equation.

IO @I TFRE ARMSC FAEA ax’ + 2hxy + by =0 AT S TN
IS 2@ @A xy %6 ARFE 11~ FTeeweifb el e

(c) Find the pole of the straight line 2x—5y—4 =0 with respect to the parabola
2
y° =8x.

y? =8x SIIES AMATF 2x — 5y — 4 = 0 FRAERID (e A= fefy et
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4. (a)

(b)

(©)

5. (a)

(b)

(©)

6. (a)

(b)

1078

3a 3ay.

Find the radius of curvature of x* + y* =3axy at ( )

('%l, 3761) Rce x° + 1° = 3axy -3 I@ee! K fefar et
Find the pedal equation of » = 2a cos @ with respect to the origin.
o1 3 FCICF = 2a cos O -3 (o8f Fwae e el

Define continuity of a function f(x, y) at a point (a, b). Show that

x4y

S y)=q x-y
0 , when x=y

, when x#y

is not continuous at (0, 0).

f(x, y) oS04 (a, b) RMTe TEoR IKeE| e

x’+y° when x #
MAS @A, f(x, y)=9 x—y 4
0 , when x=y
(0, 0) R7C® SPEs |
If D, E, F be the mid points of the sides BC, CA and AB respectively of the

triangle ABC, then show that AD +BE +CF =0.

D, E, F ¥ 7@ ABC fagrea o6 a- BC, C4 @R AB-47 Wi 27, O
A8 @ AD+BE +CF =0 |

Find a unit vector in the plane of (i +2)- lg) and (I + - 21€) which is
perpendicular to (2/ — j + IQ) .

(F+2]—k) @R + j—2k) 99 @3 O S{Ee I @FF (037 [ T @
(27 — j+k) GaACL TR

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

A4 (5,2, 4) it @ a1 P (4, 2, 1) 93 B (3, -1, 3) @ Aewies 53 ffa st
Find the maximum and the minimum value of the function
f(x)=1+2sinx+3cos’ x, xe[0, %].

f(x)=1+2sinx+3cos’x, xe[0, 7] SAHHOA A 8 SR A 4ef7 T

State and prove Cauchy’s mean value theorem.
Cauchy -&3 ST GG [ige € afwid S|
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(¢) Evaluate: j (sin”' x)* dx.

i fefer <wes [ (sin~' x)* e |

7. (a) Solve: (x+y)2ﬁza2.
dx

A BT ()c+y)2%=a2 l
X

(b) Solve: (x+2y—-3)dx=2x+y-3)dy.
AT RS (x+2y—-3)de=2x+y—-3)dy |

(c) Obtain the general and singular solution of the equation y = px++/16p* +25,
dy
where p=—.
P dx

y= px++16p% +25 TGRS FAEeBa el @ REE et ey vl p:% |

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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