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18BSMCO03 Calculus

Part A 10x1 =10
Choose the Correct Answer

1. The first derivative of y = sin® x is CO1K1
a.2sinx b. 2sin? x C. 2 sinx cosx d. 2cosx
2. D"( %) CO1K4
a. 2n e?* b. 2n e?™* C.2e%* d. 2" e?x
x3+ du
3. Iftanu = — + Y3 IS CO2K4
a. sin 2u b sinu C.cosu d. cos2u
21 92V .
4.1f V = (x*> + y?> + z%)72 then s CO2K1
2_,2_.2 2_A_,2
a ZXyr p Ay c.—2 d. 0
(x2+y2+2z2)2 (x2+y2+z2)2 (x2+y2+2z2)2
5. Cartesian formula for the radius of curvature is CO3K1
3 3
a [1+y12]2 b, [1+yZ%]2 c. [1+y2]2 d. [1+yzf]2
¥2 3 ¥2 y

6. The co-ordinates of the centre of curvature of the curve xy = c¢? at the

point (c,c) Is CO3K2
a. (2¢, 2¢) b. (2¢, 2¢?) c. (0, 20) d. (c, ¢)
ax. 2 2 —
7.0 J; (9:8 + y?)dydx = . . . CO4K4
a. — b. — C.— d. —
3 3 8 4
8. Y- coordinate of centre of gravity is given by CO4K4
ffxdydx [ [xdxdy [ [ydxdy
a. [ [xdxdy b. Tl C. Tyacdy d.—”dxdy
— axy) -
9 Ifx=u+v, y= o) CO5K2
1 1 '
a. b. —3 c. -2 d. o
10. Ifx =u(1—v), y =uv(l —w), z =uvw then ———= 00y 2) g CO5K2

d(u,v,w)
a. uv b. viu C. uv d. u?



Part B 5x6 =30

Answer ALL questions
Each answer should not exceed 400 words or two pages

3

11.a. Find Vn when y = m . CO1K3
(or)
11.b. Find nt" differential coefficient of sin> x. CO1K3
- v v oV 3
12.a If V =logix® + y° + z*> — 3xyz), prove that —— + PR CO2K3
(or)
92 92 a2
12.b. If r2 = (x — a)? + (y — b)? + (z — ¢)?, evaluate ﬁ + W + a—z CO2K4

13.a. Show that the radius of curvature at any point of the catenary y = ¢ coshf
is equal to the length of the portion of the normal intercepted between the

curve and the axis of x. CO3K5
(or)
13.b. Find the co-ordinates of the centre of curvature of the curve xy = 2 at (2,1). CO3K3
14.a. By changing the order of integration, evaluate [’ féa_x xy dx dy. CO4K4
(o
14.b. Evaluate [ [ rVa? —r2 dr d@ over the upper half of the circle r = a cos6. CO4K5
15.a. Transform dx dy dz into spherical polar co-ordinates as -2 sinf dr d¢ dé. CO5K6
(or)
15.b. Prove that | fD e "% dx dy = % m(1l— e R’ ) where D is the region
x>0,y>0 and x?+ y? < R? CO5K6
Part C 5x12 =60

Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Find the nt" differential coefficient of cos® 8 sin”’ 6. CO1K5

(or)
16.b. If y = sinifimsin~! x), prove that
(1 —x®)y,42 — 2n+ Dxy, 1 + (M?> —n?)y, = 0. CO1K5

17.a.i. If f(x, y) is a homogeneous function of degree n, then prove that

of L ,of _
x -+ Yoy = nf. CO2K6
i. Prove that x 2 +y %+ 2L =3fit f=x3+y% + 2%+ 3xyz. CO2K6
(or)
17.b.Ifz=f(x,y) and x =rcosf,y = rsin 6, prove that CO2K6

G+ () =G += )



18.a.

18.b.

19.a.

19.b.

20.a.

20.b.

X

2 2
Discuss the evolute of the ellipse = + Z—Z = 1.

a

(or)
Show that the evolute of the cycloid x = a(6 — sinf);y = a(1 — cos6)
is another cycloid.

Evaluate [ [ [ xyz dx dy dz taken through the positive octant of the
sphere x% + y? + z% = a®.
(or)

Find the area the cardiod r = a(1 + cosf ).
ow,v) olx,y) _ 9(u,v)

axy) " aGem) A m)
and x, y are themselves functions of y, 7.

i. Prove that

, where u, v are functions of x, y

o0(u,v) d(xy) _

ii. Prove that 3Gy )

(or)

Evaluate [ fR xy dx dy , where R is the region in the first quadrant

bounded by hyperbolas x? — y? = a? and x> — y? = b? and the circles
x> +y?=c?and x> +y>=ad’(0<a<b<c<d).
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CO3K5

CO3K5

CO4K5

CO4K6

CO5K5

CO5K5



