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2024 

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. 

() y= (sinx TIO A (1-',-y,-2 =0I 

(*) a qR b-4g f3 AI R lim 

-4g A PA, X= acos't qR y= bsin't| 

|Caleulus] 

(Marks : 20) 

(8) I. =sin"x dx ="I-4 Reduction formula J4213 Usin'x dx -ag fAf AI 

x’0 

MINOR 

(5) te[0, n 8IA, X= cos3t, y = sin3t 4LSRMOA fsÍAg r ao0I 
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asin 2x -bsin x 

0 

=1| 

Qx8 

8x9 
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(5) Successive differentiation-4 GA Leibnitz Theorem I<4 AÍ| AM y =ecosr 3, SETR e 

7 Va + 4y = 0| 

(5) 

(3) Vectorial angle 0 (5 0 r= a(1 tcos)-4 Cardioide-4 tsi4g (EÍ Aefg S0I 

2 

3 

(3) 

(1394) 

(2) 

2 

y= 2cos x(sinx - cosx) 33, 8 T (Voo=2 

() a (oGtA qft TR ÍG gfr (3, 4, -2) gR (-1, 3, 2) g TAgofs Asfs CAI 
() kx2 + 8ry + 4y² + 6x + 4y +l =0 g*5 PHTEA 

|Geometry] 

(Marks : 35) 

(*) 3r+ 2ry + 3y2- 16x + 20 = 0 gforA OIK Canonical ATA aAAfos R Conic-fög esf frfg 

C 

()=A cos 0 + Bsin gCIIG -=1+e cos0 $arDt f s, 

(A-e) + PB² = 1. 

27 (Conic) 2(1 k-ag a fsf A| 

(6) fg Faeg Af A, TTS (1, 1,3) qR �PCERIg fsfs r + 212 = 1, z= 4| 



() (R Cylinder-4 generator fa -1 2 

(3) 

() 4r²-8z S Paraboloid-fba generating line-4g g fasfg 1 (Rafa (-3, 2, 4) 

() Y=sinti + costj + tk z( 

B(0st Sm)-Mathematic-H/MN-I/CCF 

(3) GrNS 31+ 5y2 +322 + 2yz + 2zx + 2ry - 4r -&z +5 =0 sgft aeft Central Conicoid 23|fo 

[Vector Analysis] 

(Marks : 20) 

(9) 2i +3j+4k coBAA FASAIG AAAIA Ag (A 31 �2i +3j+4k feaI 

() 8i -3j+ ak 

(3) (-2, 6, -6); (-3, 10, -9) qR (-5, 0, -6) feya 9A oTS YAGg fe St! 

8x9 

() x=21, y = - 41, z = 3t -5 4 4(A 1Ig qt ot stfo oE AAI=1, 1 sfoAI 
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(8) P(4, 2, I) <aft A(5, 2, 4) fa GA ATI ZIA B(3, -1, 3) faA 

(6) F=ti+j+k aa 

1. Answer any four questions : 

(a) Find the value of lim 

(b) Find 
d 

(e) Evaluate 

(b) Find 

d'i 

0 

dt 

The figures in the margin indicate full marks. 

(1394) 

tan x-x 

dy 
d 

X’0 X-sin r 

2. Answer any three questions : 

(4) 

|English Version) 

(c) Find the values of k in order that f(r) = (k- Sk+ 18)x +x + 6r is a decreasing function. 

(d) If y= (sin'x)', then show that (1 -x)y,-))-2= 0. 

Group - A 

when x = acos²t and y = bsin. 

[Caleulus] 
(Marks : 20) 

sin'x dx using the reduction formula, I, =in"x d = "I 

(f) Find the arc length of the curve, x = cos3I, y = sin3t over the interval te[0, . 

T 

(g) Find the area in the first quadrant included between the parabola r2=36v. the Y-axis and the line 
y=4. 

(a) Find the values of a and b in order that lim a Sin 2x -bsin x 

when tan -1= log(x+y). 

0 

X’0 

In-2 

=1 

2x4 

4x3 

(c) State Leibnitz Theorem on successive differentiation. If y =e cosr, then prove that V4 +4y = 0. 



(d) Find the area enclosed by the curve, x3 + y3 =a3. 

3. Answer any two questions : 

(e) Find the length of the are of the cardioide r- a(l + cos0) from the vectorial angle 0 to 0. 
() Ify= 2cos a(sinx - cos r), show that (Vo, = 2". 

4. Answer any five questions : 

(5) 

2 

(a) Find the angle through which the axes be turned to remove the term xy from the equation, 
ar? + 2hxy + by2 = 0. 

that 

Group -B 

+l=0. 

|Geometryl 

(b) Determine the nature of the conic, =2+4cos0 and also find the length of its latus rectum. 

(Marks : 35) 

3 

(c) Find the equation of the sphere whose extremities of a diameter are (3,4, -2) and (-1, 3, 2). 
(d) Find the value of k for which the equation, ke + 8xy + 4y2 + 6x + 4y + 1=0 represents a conic 

without any centre. 

the ellipse, 
x 

|B(Ist Sm.)-Mathematics-H/MN-VCCE 

=1. 

(a) Reduce the equation, 3*2 + 2xy + 3y2- 1l6x + 20 = 0 to its canonical form and determine the nature 
of the conic. 

(b) If the straight line, = Acos + Bsin touches the conic, =1+ecos , then show that 

(4 - e)? + PB=1. 

(c) If the normal to the hyperbola, xy =c at the pointc meet it again at 

2/x2 

C 

6x5 

(d) Find the equation of the locus of the points of intersection of mutually perpendicular tangents to 

then show 

() Find the equation of the cone with vertex (1, 1, 3) and guiding curve x'+ 2y= 1, z=4. 

(e) A sphere of radius r passes through the origin (0, 0) and touches the axes in P, Q, R. Find the locus 
of the centroid of the triangle PQR. 
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(g) Find the cquation of the cylinder whose generators are parallel to the line 

guiding curve is the ellipse, r24 4y=9, z= 1. 

(-3.2.4). 

(6) 

(h) Find the cquations of the generating lines of the paraboloid 4r'-y2 = 8z passing through the point 

() Show that the quadric surface given by the equation 

3x+ 5y+322 + 2vz + 2zx + 2xy - 4x- 8z + 5 = 0 

is a central conicoid. Find its centre. 

5. Answer any four questions : 

Group- C 

[Vector Analysis] 

(a) If ä =î+j-k,ß=si -k,+=2í -3,, find 

(Marks : 20) 

(b) Prove that ã+b b+ë i+ã|=2\ ab. 

6. Answer any three questions : 

(1394) 

-1 2 

(c) Find the vector equation of the line passing through the point, -2i +3j+4k and parallel to the 
vector, 2i +3+4k. 

(d) Find the values of a and b for which the vectors 8 -3i+ak and 4i +bË + 4k are collinear. 

() Find the area of the triangle having vertices at i +3j+ 2k, 2i -j+k and -i +2î+3k. 
(g) If Y = sinti + costj + tk, then find the value of 

and the 

(e) Find the work-done in moving an object along a vector Y= 3i +2j-5k if the applied force is F=2i-j-k. 

di 

2x4 

(a) Show by vector method that the line joining the middle points of two sides of a triangle is paraliel 
to the third side and half of its length. 

(b) Find the vector equation of a plane through the three points (-2, 6, -6): (-3, 10, -9) and ,0 

4x3 

(c) �, ß and   are three non-coplanar vectors, then show that (ã-BB-7)x(7-ã)=-2 a.pJ 



(d) A particle along the curve x=21, y=(-41, 2 = 31 -5. Find the components of velocity and acceleration at time = 1. 
moves alo 

Eind the magnitude of the torque. 

(7) 

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

(0 If Y=ti +tj+rk, then find 

2 

|B(1st Sm.)-Mathematics-H/MN-I/CCF 

d1' 
d 
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