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SECTION A
(5Qx4M=20Marks)
S. No. Marks CcO
Q1 Find the n*" derivative of cos* x. 4 co1
Q2 Show that lin% 4x — 5 = 3 using € — § definition. 4 Co1
x>
Q3 Find the length of polar sub-tangent and polar sub-normal for the curve CO2
28 = 1 —cos@. 4
T
Q4 For the curve 2 = b2 sec 20, prove that CO2
i =I_
M =30 4
(i) pr=>b?
Where s be the angle which tangent makes with the x-axis.
Q5 Find the equation of the tangent plane and normal line of a surface COos3
f(x,vy,z) = x* + y> + z> — 9 = 0 at point (1,2,4). 4
SECTION B
(4Qx10M= 40 Marks)
Q6 Trace the curve y?(a — x) = x%(a + x). 10 CcO?2
Q7 2 gin= + y2 sin— #0,y#0 cos3
Show that the function f(x,y) = {x sty sy, XFELY
00 x=0y=0 10
is differentiable at (0,0).
Q8 Find the radius of curvature of the curve x2y = a(x? + y?) at point 10 CO2
(—2a,2a).
Q9 If y = cos(msin™! x) then prove that Co1
(1 - xz)yn+2 - (Zn + 1)xyn+1 + (mz - nz)yn =0 10
OR




State Lagrange’s Mean Value Theorem and hence prove that

6

cosaf—coshf < (b . a) ifo = 0.

SECTION-C
(2Qx20M=40 Marks)

Q10 Q) If x+y+z=u,y+z=uv,z=uvw then show that
o(xyz) _ 2
a(u,v,w) =uw.
(i) Find the maximum value of u = xPy9z" when the variable 10+10 CO4
X,y,z are subject to condition ax + by + cz=p +q +r.
Q11 - o py—t .
Q) If v = (1 — 2xy + y*) 2 then find the value of
a 25 OV a 2 0v
wla-%]+5(3)
(i) Sketch the level curves of the function
f(x,y) =+/9 — x? — y? for the values k = 0,1,2,3.
o 0+10 COo3
x3y3 10+1
(i) Prove that f(x,y) = {x2+y?" # 0.7 # 04 continuous
00 x=0y=0
at origin.
(i)  Find the directional derivative of ¢ = xy? + yz? at the

point (2, —1,1) in the direction of the vector § + 2j + 2k.
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