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One mark to each correctly answered MCQ.
Negative marking system is applicable.

Use black ball point pen to darken the circle of correct
choice in OMR answer-sheet. Circle once darkened is final. No change
is permitted.

Darken only one circle for the answer of an MCQ.

MCQ

1. Choose the correct alternative for each of the following : 1 each

(1)

The derivative of sech x, x € R is :
(@) tanh x. sech x b) —tanh x. sech x

(c) coth x. sech x (d) —coth x. sech x

P.T.O.
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n

—[(ax + b)Y 1] = v, :
X
(-1)".nta" " (-1 (n+1)1a"
(@) (ax+b)nJr1 (ax+b)n+1
(—l)n.n!an (—l)n.n!an+1
© (ax +b)n @ (ax +b)n+1

The equation of the tangent at a point (x, y¥) on the curve y = flx)

is :
(@ X-x=f -y

b)) X-x=-f"x (Y -y

© Y-y=[f X-x

d Y-y=-fk X-x

The length of the subnormal at any point of the curve y = flx) is :

dy dx

(@) . Iy b)) y. dy
ay Y daxY
(¢) Y41+ (dxj (d) yoaull+ (dy}

If a function f is :

@) continuous in [a, b]

(1)  derivable in la, b[

(@)  fla) = fb)

then there exists at least one value ¢ € la, b[ such that :
@ f)<0 @)  fl=0

© fl)=0 d) f')>0
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Cauchy form of remainder after n terms in Taylor’s theorem is :

( 3 )
pt(-e) "
(@) p(n—l)! f™a + 6h)
h"(1-0)"!
(b) AL
hn

(c) — f™a + 6h)
n!

hn
CI e TR AR

li —

2 1og X = e, .
(@ O

(e) -1

lim f(a,b+k) —f(a,b)

k—0 k

)
d)

1

[e e}

fx, y) w.r.t. y at (a, b) and is denoted by :

(@ fiyla, b)
)  fla, b)

b)
d)

fyla, b)
f(a, b)

z
If z = %, sin by, then — = ..o, .

ox
(@)  ae%. cos by

(¢) be®* cos by

0 [ xyz
g(ey)= ................................... .

(@) xyz . eX?

(e) xz eXV?

®)
d)

ae®*. sin by

be%* sin by

xy e?

yz e%?

, if it exists, is called the partial derivative of

P.T.O.
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Theory
2. Attempt any two of the following : 5 each
(@) Prove that :

n

[e?*. cos(bx + ¢) = r"

- . €%, cos(bx + ¢ + no)l
dx

b
where r = (4% + p%, O = tan—ltgj.

(b) If u and v are two functions of x possessing derivatives of the nth order,
then prove that :
(uv)n = U,V + NCciU, 1 V1 + NCoU, o9 + ... +
neu, . U, + ... + nc u.v,.
()

Show that the length of the portion of the tangent to the curve

x = a cos> 0,

y = a sin® 0

intercepted between the coordinate axes is constant.

3. Attempt any fwo of the following : 5 each
(@) If a function f is (1) continuous in a closed interval [a, b] and (i)
derivable in the open interval Ja, b[, then prove that there exists
at least one value ¢ € Ja, b[ such that :
f(b)=f(a) = 1'(c).
b-a
(®)

If in the Cauchy mean value theorem, flx) = ¢* and F(x) = e™, then

show that ¢ is arithmetic mean between a and b.
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(c) Determine :
1 1
lim| — —
{xz sin? ]
4. Attempt any two of the following : 5 each
(a) If
z = flx, y)
be a homogeneous function of x, y of degree n, then prove that :
o
o Y oy = nz.

b) If
1
— 2 2 2
u = /xz+y2+zz,x +y4 +z¢2#0

then show that :

Pu  u  du

+ + =0
dx*  dy* dz?
(c) If
3 3
x +
u=tan‘1( y),xiy,
X—=y
then show that :

E )’a = sin 2u
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