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MATHEMATICS

(Differential Calculus—I)

(MCQ & Theory)

Time : 10.00 a.m. to 12.00 noon

Time—2 Hours

Maximum Marks—40

N.B. .— (1) All questions are compulsory.
(77)  First 30 minutes for Q. No. 1 and remaining for other questions.
(zi7)  Figures to the right indicate full marks.
(iv)  Use black ball point pen to darken the circles on OMR sheet for
Q. No. 1.
(v Negative marking system is applicable for Q. No. 1.
MCQ
1. Choose the correct alternative for each of the following : 1 each
(1) If y = ™% then y, =
(a)  me™* (b) —m"? eMmX
(0 mne™nx (d) mh. em"x
(1) If y = log (sin x), then y5 =
2 cos x
(a) RO (b) 2 cosec? x.cot x
2 cosec? x
(0 CRSINEAS (d)  All of these
(zz1) ~ The derivative of tanh x w.r.t. x is :
(a)  sech? x (b)) - sech? x
(0 cosech? x (d) - cosech? x
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C62AB814A7072AD6AE1BASA7E3D1E196



( 2) AO—64—2018
(v The length of the normal to the given curve at any point (x, y) is :

2 2

(a) 1+ ax (b) X, 1+(é’j

dy dy

2 2

(0 Bz 1+(Qj (d) 1+(Qj

dx x
(v If a function fis :
(1) continuous in the closed interval [a, bl

(i1)  derivable in the open interval ] a, 6 [ and

(zz5y fa) = Lb), then there exist at least one value ¢ € ] a, b [ such
that f(¢) = 0

This statement is known as :
(a) Lagrange’s Mean Value Theorem
(b)  Rolle’s Theorem
(0 Liebnitz Theorem
(d)  Cauchy’s Mean Value Theorem

(vi) ~ Which of the following is not an Indeterminate form ?

(@ o+ ®© (b) 0 — oo
(0 0.00 (d) 0%
o S 1+log x—x

31 1-2x+ x2

s I
25D ) 2
(0 0 (@ 1
(vii) The partial derivative of fw.r.t. x, if exists, is given by :
@ lim fix+h, y)— fx;, y) b lim fix+h y+ b— f(x+h, y
h—0 h k-0 k
© lim f&th y+ - fAx y) (@ lim flx, y+ k- fx;, y
hk—0 hk k0 k
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0
(ix) If z = €% sin by, then oz and oz respectively are :
ox oy
(a) e?X sin by, €% cos by (b) ae®, pbe?X cos by
(0 ae?* sin by, be?X cos by (d)  None of these
62
(® Ifz= 5~ then a_X2Z -
(a) ex—JV by X7
o0 &-ype&=7r (d 1A - peX= Y
Theory
Attempt any two of the following : 5 each
(a) If y = (ax + b)™, then prove that y, = s al(ax + b2 — 2
2 2. (m-n)! )
(b If z and vare two functions of x, possessing derivatives of the nth order,
then prove that :
(av), = u,v+ "Cy u, 1 vy +7C u, _o v+ ..+ "7C,.u,_,v,
+ ... + 2C, uv,
(0 Find the equations of the tangent and normal at any point (x, y) of
the curve y = ¢ cosh (x/c).
Attempt any two of the following : 5 each
(a) If two functions fx) and F(x) are derivable in [a, b] and F'(x) = 0 for
any value of in [a, b], then prove that there exists at least one value
‘¢ of x belonging to | a, b [ such that :
fh—-fla) _ L9
F(h-F(a) F(o
(b) If {x) = (x-1) (x- 2) (x - 3); x € [0, 4], then find the value of c

(o)

1/
tan Xj *

Evaluate lim (
b'e

P.T.O.
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4, Attempt any two of the following : 5 each
(a) If z= fx, y) is a homogeneous function of x, y of degree n, then prove
that :
Xa—Z + 0z _ nz
ox y@y
Vx, y € the domain of the function.
1
(b) If u = ;X2 + + 22 # 0, then show that :
N ¥
o0%u 0%u o%u
+ < =0
ox>  0y? 07
(0 Verify Euler’s theorem for z = ax® + 2hxy + by
AO—64—2018 4
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