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SUBJECT CODE NO: - Y-2039
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y (Sem-I)
Examination March / April - 2023
Mathematics MAT - 101 Differential Calculus

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.
N. B 1) Attempt all questions.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one: 08
a) Show that ’(c), is the tangent of the angle which the tangent line to the curve
y= f(x) at the Point P[c, f(c)] makes with x-axis.

b) If y =e™sin (bx + c), then show that Z%’ = (a? + bz)g e sin (bx + ¢ + ntan™ (Z))

B) Attempt any one: 07
¢) Ify =22 then find &2
x%—4 dxn

d) Find the value of the n'" derivative of y = e™ sin~! x forx = 0.

Q2 A) Attempt any one: 08
a) State and prove Cauchy's mean value theorem.

b) If z = f(x, y) be a homogeneous function of x, y of degree n then prove that

V x,y € the domain of the function.

B) Attempt any one:

. 07
¢) Expand 2x3 + 7x% + x — 6 in Powers of (x — 2).
& 3+ 3
d) If u = tan™? (%)x + y, then show that
262u+2 62u+ Zazu_z _
Xto g T2y 3xdy y 3y " sinucosu
Q3 A) Attempt any one: 05

a) prove that:
curl (fx 8) = fdivg — gdivf+ 8 V)f — (f.V)g.

b) Prove that:
grad (¢py) = ¢ grad ¢ +  grad ¢.
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B) Attempt any one: 05
c) Find grad log|#|, where = xi + y] + zk.
d) Find div fand curl f, where f = grad (axy? + byz + cz2x3)

Choose the correct alternative. 10
i) Ify = x|x|, then value of % at the origin=
a)l b) x c)0 d)2x

ii) Ify = log(ax +b), then $2 =

(D" (n-1)la™ (-1)"nla™ (-1)™*(n-1)la™?

(D)™ *(n-1)la™*?

) (ax+b)n ) (ax+b)n+1 (ax+b)n d) (ax+b)n
i) log(1+x) = 2

X2 x* x5 n 4n

a) 1_;+Z_E+__+ (—1)2 E-i_ 47
2 3 4 _4yn—1yn

by x— T +X_X 4 I Gt Dl S
2 3 4 n
X3 x5 x° X371

C) 1+§+E+;+__+ Gl T ——

2 3 4 n
d) x+>+=+>+_ + >+
2 3 4 n

iv) If f(x) = x|, x € [~1,1]. then f(X)
a) Satisfy conditions of Lagrange's mean value theorem.
b) Does not satisfy conditions of Rolle's theorem.
c) Satisfy conditions of Rolle's theorem.
d) Satisfy conditions of Cauchy's mean value theorem.

v) Ifyisaconstant, thengrady = __
a)0 b) 1 c) -1 d) -y
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