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UG 1st Semester Examination 2021
MATHEMATICS (Honours/General)
Paper : DC-1 / GE-1
[Classical Algebra & Analvtie Geometry]
(CBCS)
Full Marks : 32 Time : 2 Hours

The figures 1n the margin indicate full marks.
Notarions and symbols have their usual meanings.

Group - A
(4 Marks)

(=1

Answer any four questions - Asel=4
(a) Find the value of &(323)

(b) LetA beaskew-symmeiric matrix of order 3. What 1s the value of detid)
(e) Find the modulus:and aroument of =1 —i.
(d) Apply Descartes” mle of signs to determine the minimum number of complex

rootsof the equation © v —3541-10.

(e) Find the points on the x-axis whose distance from the point |CLP.V] 15

(f) Find the center and radius ofthe sphere x + 7 + 7 +2x + 2942212 =0
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(g) Determune the rank of the matnx ;
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Group-B
(10 Marks)

Ansvwer anv wo questions - 2=5=10

f M M
Use the principle of induction to prove that (3 + 5 |3 —f5 | s drvisible by 2", for all

el
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Use Laplace’s expatmiontoprovethat |-+ —d a & =(g+b& +e+d 5
-4 ¢ =k a

A change of the rectangular axes, without changing the origm, transforms gy = Yooy + 5'1.-3
and ex+Qgey+ dv o ax”+ 2Ry +5" and £x” + 2% + 4y respectvely. Show

that ad +bec —2hg=d'd' +b'c'-2i'g . 3

Show that only one tangent plane can be drawn to the sphere

X 43+ —2x+6y+ 22 +R8 =0 throughthe ling 3x—4y—8=0=y—3z+2. 5
Group-C
{18 Marks)

Answer any fwe questions - 2x89=18

(a) If e p.v be the roots of the squation ¥ +gx—r=0. then find the value of
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(b) Prove that 34" =3(mod? |, where n = IN, 4
(a) K tan(6+:0)=sin({ca+P). prove that sin ?8cotw =sink 2pcotiif. 3
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If 4 be the mamx : = :1: i: then show that _4* — 104 +167 = . Hence obtamn. 4™
1] 4
Find the values of a and b for which the plane av+ by +3z—7 =0 15 perpendicular
totheline x=4r+3 y=—3¢+4d -=—4 -2 wherer 15 a parameter 4

A conmic 17 is described having the same focus and eccentricity as the conic

[M:~=14ecosf(2<1), The two conics T and T touch sach other only at the
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point 8 with = ¢ Prove that the latus rectum of the comic T 12
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