Ex/SC/UG/GE/TH/01/2023
B. Sc. 1sT YEAR, 2ND SEMESTER EXAMINATION, 2023
MATHEMATICS — [
PapPER — GE-2
Time : Two hours Full Marks : 40
Use separate Answer script for each Part.

Symbols / Notations have their usual meanings.
Part — I (Marks: 16)
Answer any four of the following five questions.

1. Show that the equation of the chord joining the points
0=6, and 6=6, on the circle ,r=2gcos@ is
rcos(9—81—92)= 2acosB,cos0, and hence, find the

equation of the tangent to the circle at the point 6=6,.
4
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2. If a point lies on the ellipse x_2+y_2
4 |
x2 y2
polar with respect to the ellipse —2+b—2 =1 touches the
a

=1, prove that its

2 2
a
ellipse a—14x2 +b—14y2 =1. 4

3. Show that the plane 2x—2y+z+12=0 touches the
sphere x? + y? +z> —2x—4y+2z =3 and also, find the

point of contact. 4
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A plane passes through a fixed point (a,b,c) and cuts
the axes on P, O and R. Show that the locus of the centre
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b
of the sphere OPQR is %"‘;"‘

Find the locus of the poles with respect to the circle

x*+y*=a> of the tangents to the circle

x*+y?—2ax=0. 4
Part — II (Marks: 12)

Answer any three questions.
a) Find D" {e‘”‘ sin(bx + c)} . 4

b) Show that the points of inflexion of the curve

y2=(x—a)2(x—b) lie on the line 3x+a=4b. 4

3, .3
¢c) Ifu=tan™' (%} , then show that

xu, +yu, =sin2u. 4

d) Show that the function

R,
Flny)= e +97 (x,y)=(0,0)
0 (xy)=(0,0)

is continuous at (0, 0). 4

e) 1) Is Rolle’s theorem applicable to the function

f(x)=tanx in [0,7]? Justify your answer.

[3]

cot2 X

ii) Find gto(cosx) . 242
Part — III (Marks: 12)
Answer any three questions.

a) Define Riemann theory of Integration.

b) State and prove the First Mean Value theorem of
Integral Calculus. 1+3

If o and @ are positive acute angles, then show that

(pt<_[IP dx < ¢
0 J1-sin?o-sin’ x \/l—sin2a-sin2(p 4
Show that
a) B(m,n)=B(m+1,n)+B(m,n+1)
STIPNT 5 8
b) _[0 (sin®)" (cosB) dﬁ—m 242
0 2x 1
a) Show that_[ e”"dx converges to 7
b) Evaluate, if possible, | — 242
) valuate, if possible, | R

Evaluate ”xz y*dxdy over the region enclosed by x>0,
y20, x*+y*<1. 4



