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

Candidates are required to give their answers in their own words
as far as practicable.
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[Calculus]
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[Geometry]
(Marks : 35)
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[Vector Analysis]
(Marks : 20)
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(F) 93 B IFFAF (space curve) 89T 40 WWW SE ?:5-412}+3t21:7 R I A
0, @~ T -0 O (391 8 GAER T @3 wfexz 7 s

(8) IM GFH (SFF THS 5(0-«5@‘511%?{%! %9 (constant) TF, ©& @A @ w%:ﬁ |
®) 7= (2a cost, 2asint, btz) TE (RS @, [7, 7, 7]: 8a°bt |
[English Version]
The figures in the margin indicate full marks.
Group - A
[Calculus]
(Marks : 20)
1. Answer any four questions : 2%x4

sin2x + asinx

(a) If lim .

x—>0 X

be finite, find the value of a.

T

4
(b) Evaluate Iwns xdx .
0

(c) If y=(x2~1)" then show that, (x*-1)y,—2(n— 1)xy, - 2ny=0.
@
dx

(e) Find the value of K in order that f(x) = sinx — Kx is a decreasing function.
(f) Find the length of the arc of the parabola y2 = 4x between the points where x = 1.

(d) Find =, when x=a(6+sin8), y =a(l+cosb).

(g) Find the area of the region bounded by x=+1, y=0 and y=x?.

2. Answer any three questions : 4x3

ae® +be”* +2sinx 5

(a) Find the value of a and b in order that lim -
x—>0 sinx+xcosx
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1 _
(b) If ¥ =%, then show that @ =y(x_ogd__lil.
dx  x(ylog,x—x)

(c) If y=a cos(logx) + b sin(logx), prove that x2y2 +xy; +y =0. Hence prove that

XY p + 20+ Dy, + (0 + 1)y, = 0.

3 K2
2 2

(d) Find the Reduction Formula for jsin" xdx , then find the value of jsin7 xdx .
0 0

8
(e) Show that the arc length of the curve y = x3/2 from (0, 0) to (4, 8) is 2—7(103/2 —1) unit.

8
(f) Prove that the area bounded by y? = 4x and its latus rectum is 3 sq. unit.

Group -B
[Geometry]
(Marks : 35)
3. Answer any two questions : 215x2
(a) Transform the equation x2 + 32 + 10x — 10y + 21 = 0 on transforming the origin to (-2, 2).
(b) Find the radius of the sphere : 3x% + 3y + 322+ 2x—4y—2z—1=0.

. .16
(c) Find the length of latus rectum of the conic P 4-5cos0,

(d) Show that the equation 9x2 + 4xy + 6y2 — 10x + 20y + 5 = 0 represents an ellipse.
4. Answer any five questions : 6x5

(a) Reduce the equation 3x%— 8xy —3y2+ 10x— 6y + 8 =0 to its canonical form and determine the
nature of the conic.

(b) Show that the straight line

£=Acose+Bsin9
-

touches the conic . =1+ecosf, if (4—e)?+B2=1.
r

Please Turn Over

(4996)



(DGrd Sm.)-Mathematics-MDCMN-UCCF) (6)

(c) A plane passes through a fixed point (o, B, y) and cuts the coordinates axes in 4, B, C. Prove that

the locus of the centre of the sphere OABC is given by E+E+1 =2.
X y z

(d) Find the equation of cylinder whose generators are parallel to the line

z
1 2 3
and whose guiding curve is the ellipse
X2 +22=1,z=3.
(e) Find the equation of the tangents to the circle x2 +y2+8x+ 10y —4=10
which are parallel to the straight line x + 2y + 3 = 0.

(f) Show that the locus of the point of intersection of a pair of perpendicular tangents to an ellipse is
a circle.

(g) Find the equation of the sphere whose center lies on the line
x+1 y-3 z+2
3 -4 5
and which passes through the point (3, 4, 5) and (-3, 0, 1).

(h) Find the equation of the generators of the hyperbolic paraboloid
16x2—9y2 =4z
passing through the point (1, 0, 4).
(i) Show that 3x2 + 5y2 + 322 + 2yz + 2zx + 2xy — 4x — 8z + 5 = 0 represents a Central Conicoid. Find

its centre.
Group - C
[Vector Analysis]
(Marks : 20)
5. Answer any four questions : 2x4

(a) Show that the three vectors 4 +2] +k,2i —f+3l€ and 87 +7k are coplanar.

(b) Prove that [a+1§,5+ *,a+a] =2[a,5,5].
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(c) Find the vector equation of the straight line passing through the point i +j+l€ and 3 +2/ - k.

(d) A force F=2i+3 7 —6k is applied at the point (1, —1, 2). Find the moment of force F about the
point (1, -2, 3).

(e) Show that [i+] j+kk+i]=2.

I . - s oA o d
H) If Zz=t2i—tj+(2t+1)k and b =2ti + j -tk , then find the value of

E(axg) at t=0.

(g) Find the work done in moving an object along a vector 7 =3i +2}'—5]€. If the applied force is

F=2-j-Fk.

6. Answer any three questions : 4x3

(a) If &,P and 7 are three non-coplanar vectors, then prove that

(6-B)-(B-7)x(¥-a)=0.
(b) Find the vector equation of a plane passing through the points (-2, 6, —6), (-3, 10, -9) and (-5, 0, —6).

(c) If F(r)=2i-j+2k when ¢t=2 and #(f)=4i-2j+3k, when t=3, then show that

3

j(?-ﬁ}ﬁ:m.
dr

2

(d) The position vector of a moving point of a space curve is given by 7 ={ —-4t2j'+3t2]€. Find the
magnitude and direction of the velocity and acceleration at any time ¢.

. . . da -
(e) If a vector function g(r) possesses constant direction then show that ax—cﬁ- =0.

(0 1 7=(2acost, 2asint, br* ) then prove that [7.7,7 |=8a%t .
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