D(lIst Sm.)-Mathcmalics-A{DC/CC-I/C@

Write the answers to each Group 2025
in a separate answer-book.

MATHEMATICS — MDC
Paper : CC-1
(Calculus, Geometry and Vector Analysis)
Full Marks : 75

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

Symbols have their usual meanings.

Group - A
(Calculus)
(Marks : 20)
1. Answer any four questions : 2x4
(a) Find lim X=SINX
x—=>0 x3
(b) y =2 cosx (sinx~cos x), show that (y,y), = 210.
7 %

: : =1 :
(c) Evaluate J. sin’ x dx using the reduction formula 7, = = I, _5, where I, = J'sm" xdx.
n

0 0
ey :
(d) Find o ifx=a(®-sinB), y=a (1+ cos0).
X

(¢) Find the range of x in which the function 2x3 + 3x2 — 36x + 2026 is monotonically increasing.
(D Find the length of the arc of the parabola x2 = 4y from the vertex to the point where x = 2.

(8) Find the area bounded by curve y = x2 and the line y=2x.

2. Answer any three questions : 4x3

]
Sin " Xx

@@ If y=\/—?|xl< L show that (1 - x2)y,, . 5 — (21 +3) x y, 4 | = (n + 12 y, = 0.
I-x

(b) Find a and b such that

. x(1+a cosx) — bsinx =

x—=>0 x3
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2
(c) Show that x > log (1+x)>,\'—12—, for x > 0.

(d) If 7, = | cos”™2 xsin nx dx, show that 2(n — DI =1 e =20

O

a b

2 2
(e) Find the perimeter of (EJA 43 (XJA 1

(f) Find the volume of the solid obtained by revolving the region enclosed by the curve y=+/x and
the lines x = 1, x = 4 about x-axis.
Group -B
(Geometry)
(Marks : 35)
3. Answer any two questions : 2V5x2
(a) Find the angle of rotation of the axes about the origin which transforms the equation

x2-)2=4+to X'y =2,

2
(b) Find the point on the conic ﬁ: 3—-8cos0® whose vectorial angle is _?n
=

(c) Find the equation of the sphere passing through origin and the points (a, 0, 0), (0, 4, 0) and
0, 0, ¢). .

(d) Show that the equation 2x2 + 32 — 8x + 6y — 12z + 11 = 0 represents an elliptic paraboloid.
4. Answer any five questions : 6%5

(a) If the normal to the hyperbola xy = ¢2 at the point [ctl , ’£J meets the curve again at the point
1

o)

c
[Cfg 5 ;—], then show that 113 I +1=0.

(b) Show that the straight line i = AcosB + Bsin0 touches the conic
-

=1+ ecost if (4—e)* + B2 =1.
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(¢) If PSQ and PS'R be two focal chords of an ellipse through the foci S and S', then show that
SE S
S0 " S0
is independent of the position of P.

(d) Reduce the equation 7x2 — 2xy + 7y — 16x + 16y — 8 = 0 to its canonical form and determine the
nature of the conic.

(e) Find the equation of the sphere which passes through the origin and touches the sphere
x2 + y2 + 22 = 56 at the point (2, — 4, 6).

(f) Find the equation of the cone whose vertex is origin and which contains the curve
¥ -3y +4x = 0, x+y+z=3.

(g) Find the equation of the cylinder generated by straight lines parallel to

G e

the guiding curve being the conic x = 0, y? = 6z.
(h) Find the locus of the point of intersection of the perpendicular generators of the hyperbolic paraboloid
2
- ;—7 =2z

QR\J , Hts.)

(1) Find the nature of the surface represented by the equation
2x2 + 52 +322 —4x+ 20y —6z—5=0.

Group - C
(Vector Analysis)
(Marks : 20)

5. Answer any four questions : 2x4

(a) For any two vectors a and B show that
i) ~ =12 —~21=12
|xBJ +{af[ =&l A"
(b) If a particle is acted on by constant forces i + 2+ 3£ and 37 — 2 7+ 5k and is displaced from

the point (f +2 f - 3/2) to 2i—3 f + 7k , then find the total work done by the forces.

(¢) Three forces 27 + 3/ — 5k, —5f + J+3k and § — 2]+ 4k act on a particle, find the resultant of
the forces.
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(d) Find the vector equation of a straight line passing through the points (2, 3, 4) and (-1, 3, -2).

(¢) Find the volume of the tetrahedron whose vertices are (1, 1, 0), (1, 0, 1), (0, 1, 1) and (1, 1, 1).

a7 d%F d3FJ

F o= 2 3 1 —_
(D If 7 =(34, 3%, 27%), find [d, o

a- F(t)

(@ If F(t)=3% + 4 - AF, then find J.F(r)x =
f

6. Answer any three questions :
(a) @,f,7 are three non-coplanar vectors, then show that ( E) (ﬁ 7) (y-a)= —[&Eﬂ. 4
(b) Find the shortest distance between the straight lines
F=G+B and F=%+s8, where a=i+2]+3k, B=27 +3]+4k,7=A +3} +4F and
§=37+4j+ 5k :
) Ifa=r%-4+ (2t +1)k and ¥ = (2 - 3)i + j— tk, then show that

@) %(17.\7) =—Gatsr=1

@ 2 (7x9)=77+3katr=1 242
dt
(d) If ﬁzaxa and ﬂ:(;x;,
dt dt
d e X £ £ =
show that —(axb)=mx(axb). 4
dt

(e) If F=xpi -2xp° f + 2xp*F and G=2xi+y]-zx2F,

2
then find

= (ﬁxé) at (1, 1=1); 4

2
® If F(r)=(x-12)f+2r3j—3/?,ﬁnd jfdr. 4
1
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