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Branch MATHEMATICS WITH COMPUTER APPLICATIONS :

_ CALCULUS
Time: Three Hours h Maximum: 50 Marks
SECTION-A (5 Marks)
Answer ALL questions o ' e
, ALL questions carry EQUAL marks = (5x1=5)
1 The distance from the point P(2,-1,7) to the point O(1,-3,5) is - |
@ 15 ) W10
(iii) 3 o | iv) 9
2 Hm, 00y —%°y? +3x+2p)=___ .
| @ 10 ‘ ' ) 11
(iii) 9 . (iv) 12
3 If f(x,y,z)=xsinyz then grad(f)= ’ v
(1)~ (sin yz,xzsin xz, xysin yz) (i) (cos yz,xzcos yz,xycos yz)

(iii) (sin yz,xzcos yz, xycos yz) (iv) (sinyz,xz,xzsin yz,xycosyz) -

4 ﬁ(x—3y2)dydxl=
01

i -12 o () 12
(iii) 21 (iv) -21
5 If x=u®-v?, y=2uv then =2 oxy) _
o(u, v) .
i u+v : (i) 4wy
(i) 4u® -4? (iv) 4u® +4v?
SECTION - B (15 Marks)
Answer ALL Questions , - . C
ALL Questions Carry EQUAL Marks - (5x3=15)
6a) Find the angle between the vectors a = (2,2,~1) and b= (5 -3 2) ‘
OR

b) Find the length of the arc  of the circular hehx w1th vector equatlon
r(t) cost i_sint j+t % from the pomt (1,0,0) to the point (1,0,27) .

7a) Find the level curves of the function f(x,y)=6- 3x=2, y for the values k =-6,0,6,12.
OR :

b) Find —gi and'—gi 1f z is defined implicitly as a function of x and y ‘_by t.hé‘equation
X . .

X+ +2 +6xyz=1.

8a) If z=¢* siny where x=s* and y=s% find % and %
A

B ¢ T L

b) Find the direction derivative .D, f (x, y) if f(x,y)=x"-3xp+ 4y? and ,u_i!s’the unit

. vector glven by angle == c what is D, f(1,2).

%) US@ the midpoint rule with m=n=2 to estimate the - value of the 1ntegral |
H(x 3y? )dA where R = {(x,y)/0<x<2,,l<y<2}
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- b) Evaluate _U (x+2y) dA where DIS the region bounded by the parabolas y =2x’
and y=1+x2.
:10a)'_Eva1uete the tfiple integral ﬂ _[ xyz2 dv, where B is the rectangular box
‘B= {(x y,2)/0<x <], —l<y<2 0<z<3

OR
b) The point (2, Z —) is glven in spherlcal coordmates plot the point and find its

rectangular coordinates.

SECTION -C (30 Marks)
Answer ALL questions

| ALL questions carry EQUAL Marks - (5x6=30)
11a Find a vector perpendicular to the plane that passes through the points
P(L,4,6) ,0(-2,5,-1) , R(1,-1]).
OR
'b)  Find the curvature of the twisted cubic r(f) =<1, t > ata general point and at
(0,0,0). ,, v ,
‘, 37 y
12a) (i) Find hm(x P00 T3 if it exists .
+y?

2

(i) If f(x) = —>
xX° +

> then does lim,, , o0 f(x,y) exist?

: OR
b) (i) Find the second Partial derivatives of f(x,y) = x3 +x 2y3 ~2y2.
(ii) Calculate fy, if f(x,y,2)= sin(3x +yz).

13a)(@) If g(s,0)=f(s> ~12,t> ~s?) and f is differentiable show that gsatisfies the
_ equatlontgg +8= 6;:7 =0. ’
(i) If z = f(x, y). ‘has contlnuous second order part1a1 derivatives and x=t>+s* and -
y =2rs then find ~—and ~——2—.
. er . or
v | o OR S
b) Find the local maximum and minimum values and saddle pomts of
f(x,y) x +y +4xy+l

N 14a) Evaluate J' j Bx+4 Y ) dA where D is the reglon in the upper half—plane bounded by

thecuclesx +y? -landx +y? =4,

- b) Evaluate the mass and centre of mass of a triangular lamina with vertices (0,0),(1,0)

and (0,2) if the density:;function is p(x,y)=1+3x+y.

- 15a) Find center and mass of the solid of constant density that is bounded by the
' parabohc cylinder x = y? and the planes x = z,z=0and x=1.
: OR

b) (1) Plot the point with cyllndrlcal coordinates (2 1) and find its rectangular
* coordinates. - | |
(ii) Find cylindr ical coordinates of the point with rectan_gular coordinates . (3,-3,-7).
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