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(it) One mark to each correctly answered MCQ.
(zi1) Negative marking system is applicable.

(iv) 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.

(v) Darken only one circle for the answer of an MCQ.

MCQs)
1. Choose the correct alternative for each of the following : 10
@) The derivative of coth x, x € R 1is :
(@)  cosech? x () - cosech? x
() sech? x d) —sech? «x
A" (g™*
@ e
(@  m"d"™(log a)" b) m"a™(log a)
() m a™(log a)" d)  m"a*(log a)"
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The equation of the normal at a point ¢ of the curve x = fit), y = ft)
is :

@ [X-fOI'@®)-ly-FOIF(@)=0

@)  [X-FOF®O-[y-FOIf'©=0

© [X-fOF@®+[y-FOlf(1)=0

d [X-fOIr'®)+ly-F@OIF@{)=0

The length of the sub-tangent at any point of the curve y = f(x)
is :

) V== d Y=

If a function f is :
@) Continuous in a closed interval [a, b]
(z1) ~ Derivable in the open interval Ja, b[

(i11)  f(a) = f(b), then there exists at least one value ¢’ €la, bl

such that :
(@) f(c)< 0 (b) f(c)>0
(c) f(e)#0 (d) f'(c)=0
Cauchy form of remainder after n terms in Taylor’s theorem is :
h"(l —0)" P
(@) —p((n : 1))! f"(a + 6h)
hn—l (1 e e)n—l .
(b) o)l f"(a + 6h)
© /7@t 0h)
h" ;
(d) (n—l)!f (a +6h)
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(vit) Consider :

sin x

G  lim =1
x—0 X
) t

(i1) lim an x _ 1,
x—0 X

then :

(@) both (i), (i1) are true
(b) (@) is false (i7) is true
(e) (2) is true (i1) is false
(d) both (), (it) are false

lim f(a, b+ k)—f(a,b)

(viii) hm i , if it exists is called the partial derivative of
f(x,y) wr.t. y at (a, b) and is denoted by :
@ [ b) ®) (@ b)
©  f,(ab) @ f.(a.b)
0
(ix) If z=log(x?+ y?), then — =
Ox
VRN SR __r
(@) 25 52) ®) 2+ 2
2x 2x
(c) 25 3P d 27 7
S SEETS B¢ Jz N 0z _
(x) If sin [—\/; 3 \/;J =z, then xax yay
1
(@) 2tanz ®) 5 tan z
1 .
(¢) 2 sin z d) ) sin z
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(Theory)
Attempt any two of the following : 5 each
(@) Prove that :
d’[e sin (bx + O] =r"e sin(bx + ¢ + nd)
dx"
b
h =.J(a®> + b*), 0 =tan~!| —|.
where r = ./(a ) & ”
(b) If u and v are two functions of x possessing derivative of the nth order,
then prove that :
@v), =u,v+"Cu v +"Cu, v, +. ...
+ "Cu, VoAt + "C uv
o
(c) Find the equations of the tangent and normal at 0 = 5 to the curve
x=a(0+sin 0), y =a(l + cos 0).
Attempt any two of the following : 5 each
(@) If a function f'is () continuous in a closed interval [a, b] and (i7) derivable
in the open interval Ja, b[, then prove that there exists at least one
value c € Ja, B[ such that :
b) — f(a ,
fO = f@ _
b—a
b) If in the Cauchy’s mean value theorem, f(x) = ¢* and F(x) = ¢*, show
that ¢ is arithmetic mean between a and b.
(e) Evaluate :

lim (cos x)%®'~,
x—0
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4. Attempt any two of the following : 5 each
(@) If z=f(x, y) is homogeneous function of x, y of degree n, then prove
that :
2 2 2
xza—Z+2xy o’z +yza g =nn 1)z
ox? ox dy oy?
b))  If u=3(x+my+nz)? - (x> +y>+z%>) and > + m? +n? =1, show
that :
Pu  *u  u
+ + =0.
ox?  ody?  0z?
(c) If
3 3
SR EE S SXE Y,
X -y
show that :
Ju ou .
X= & Pt & st 2w
ox dy
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