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Paper MN-1 
(Calculus, Geometry and Vector Analysis) 

() a R b-gz f 1 R lim 

Full Marks : 75 

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

(3) y= (sin-r) A TRIS (1-x)y,-xy-2 =01 

|Caleulusl 

(Marks : 20) 

-9g aA fAsf AI, qA x=acos³t q4 y= bsin| 

(9) 1, =sin"x de = 

MINOR 

(5) e[0, n] wEIA, x= cos31, y = sin3/ 44AIfog falra 1 fAA AI| 
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a sin 2x -bsin x 

-4g Wa fa A1, lan= Jog(x + y) 

8x 
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"-R Reduction formula 4213 #CAsin'x dx -ag Aa fAfu AI 



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

81 

() Successive differentiation-g� Bog Leibnitz Theorem fags A| a y -ecosr 24, o12A A" OIA 
ay, + 4y = 0| 

(1394) 

2 2 

(8) Vectorial angle 0 (AUO O f8 r = a(l +cose)- Cardioide-43 faNa fAi 43II 

(3) 

2 

(6) 17 y= 2cos x(sin x -cosx) 3A, (TIO Voo= 2"I 

(3) 

(2) 

() R (ATeb qt IAA RG esfy (3, 4, -2) 47R (-1, 3, 2) o eqaíft fAeg GAI 

1 

(3) kr²+ &xy + 4y2 + 6x + 4y + l =0 4f6 (Aafag CRT (Conic) (A k-a AA AA KII 

(*) 3x2+2xy + 3y2- 1 6x + 20 = 0 gftK Canonical 1 fs«fT FA0 SR Conic-fÝs rfo fAef 

|Geometryl 

(Marks : 35) 

(4 - e) + PB? = 1. 

= Acos + Bsin HgGLANIÍO Í-=|+ ecos0 

(8) ftruTÁA (SI* NGIfm (0, 0) MG A qR gpGÍ# P, Q, R faCS oof | ORtA A} POR 

(6) fo Hg fAefa A1, AIg (1, 1, 3) 44* 44P(ANIA fto r+ 2y= 1, z = 4I 



(3) 

E) R Cylinder-43 generator 

() 4r-1-8: - Paraboloid-foa AR generating line-43 r§nGA faefy *At AUfa (-3, 2, 4) 

() s19 
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(a) rE R }e+ Sy?+3:+ 2v2+ 2zr + 2ry -4r-8z + 5 =0 âa31G gft Central Conicoid 23| o 

(8) F= sinti + costí+tk zta 

|Vector Analysis] 

(Marks : 20) 

(3) (-2, 6, -6); (-3, 10, -9) 4R (-5, 0, -6) fa6 9(4 c9TA HAO fAefs A I 

x8 

8x9 
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g= gAIIA A3At fATE TEFTA +4y2 =9, z = 1 -1 2 3 
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(3) P(4, 2, 1) atft A(5, 2, 4) fa DA At ( B(3, -1, 3) fq (ADM OCA P-4% b faef A q 

(5) F=ti+'j+k a 

1. Answer any four questions : 

(b) Find 

(a) Find the value of lim 

d 
d 

(b) Find 

di? 

The figures in the margin indicate full marks. 

tan x -X 

x0 x -sin x 

(1394) 

(4) 

2. Answer any three questions : 

|English Version) 

(c) Find the values of k in order that f(r) = (k²-5k + 18)x +x + 6r2 is a decreasing function. 

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

dy 

(e) Evaluate sin'x dk using the reduction formula, I, =|sin"x d° 

dx 

Group - A 
[Calculus|l 

(Marks : 20) 

when x = acos²t and y = bsin². 

(f) Find the arc length of the curve, x = cos3t, y = sin3t over the interval te|0, . 

(a) Find the values of a and b in order that lim 

(g) Find the area in the first quadrant included between the parabola x²=36y, the Y-axis and the line 

y=4. 

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

0 

x’0 

n 

asin 2x- bsin r 
=1. 

2x4 

4x3 

(c) State Leibnitz Theorem on successive differentiation. If y= e cosx, then prove that y, t 4y=U. 

=-2 



3. Answer any two questions 

(d) Find the area enclosed by the curve, 3 + y3 = a3. 

ie) Find the length of the arc of the cardioide r=a(l + cose) from the vectorial angle 0 to . 
0 If v= 2cos x(sinx-cosx), show that (Vo) = 20 

4. Answer any five questions : 

(b) If the straight line, 

(5) 

(lA - e) + PB= 1. 

2 2 2 

(a) Find the angle through which the axes be turned to remove the term xy from the equation, 
ar²+ 2hxy + by² =0. 

that t, +l = 0. 

Group - B 

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

1 

the ellipse, 

|Geometryl 

3 

e) Find the equation of the sphere whose extremities of a diameter are (3, 4, -2) and (-1, 3, 2). 
(à Find the value of k for which the equation, kr² + 8xy+ 4y2 + 6r +t 4y + 1 =0 represents a conic 

without any centre. 

a 

(Marks : 35) 

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

(a) Reduce the equation, 3x+ 2xy +3y-16x + 20 =0 to its canonical form and determine the nature 
of the conic. 

(c) If the normal to the hyperbola, xy =c at the point 

2/5x2 

=Acos+ Bsin touches the conic, =1l+ ecos, then show that 

meet it again at 

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'+2y2 =1, z=4. 

(e) A sphere of radius r passes through the origin (0, 0) and touches the axes in P, ,R. Find the locus 

of the centroid of the triangle POR. 

Please Turn Over 

(1394) 
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(g) Find the equation of the cylinder whose generators are parallel to the line, 

(1394) 

guiding curve is the ellipse, x+ 412 =9, z=1. 

(6) 

() Show that the quadric surface given by the equation 

(h) Find the equations of the generating lines of the paraboloid 4.ry= 8z passing through the point 
(-3, 2, 4). 

3r2 + 5y2 + 322 + 2vz + 22x + 2ry -4x- 8z + 5 = 0 
is a central conicoid. Find its centre. 

5. Answer any four questions : 

Group - C 

[Vector Analysis) 
(Marks : 20) 

(a) If �=i+j-k,p=3i-k.j=2í -3j, find 

b) Prove that �+b b+½ 	 +ã=2 ãbe|. 

6. Answer any three questions : 

-1 2 3 

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

vector, 2i +3+4k. 

and the 

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

() Find the area of the triangle having vertices at i+3j+2k, 2i -j+k and -i+2j+ 3k. 

(g) If F= sinti + costj + tk, then find the value of 

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

2x4 

d1 

4x3 

(a) Show by vector method that the line joining the middle points of two sides of a triangle is parallel 
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, 1o, -9) and (-5, 0, -6). 

(c) �. ß and 7 are three non-coplanar vectors, then show that (�-B}(B-7)x(7-�) =-2 a,p.7 



(7) B(Ist Sm.)-Mathematics-H/MN.-1/CCF 

(d) A particle moves along the curve x =2r2, y=-4, z= 31 -5. Find the components of velocity and acceleration at time =1. 

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

() 1f F=i +rj+k, then find 
1 

(1394) 
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