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SUBJECT CODE NO:- B-2021
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y. (Sem-1) Examination Oct/Nov 2019
Mathematics MAT - 101
Differential Calculus
[Time: 01:30 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.
Q.1 A) Attempt any one: 08

a) If y = cosech™x, then find % :
b) If uand v be two functions of x possessing derivatives of the n' order, then prove that
(UV)p = UpV + N, Upq V1 F N Up 2V + — — = =+ ¢ UV + —— — + N Uy

B) Attempt any one:

S d™y 07
c) Ify=e%cos?x sinx,then find g
d) If y = x?sinx, prove that
d™y 2 >, ) nmw nm
S (x=—n +n)sm(x+7)—2nxcos(x+7)
Q.2 A) Attempt any one: 08

a) If two functions f(x) and F(x) are derivable in a closed interval [a, b] and F'(x) # 0 for
any value of x in [a,b] then prove that there exists at least one value ‘c’ of x belonging
to the open interval (a, b) such that

fb)=f@ _ f'(©)
F(b)-F(a)  F'(c)

b) If z=1f(x,y) be a homogeneous function of x, y of degree n, then prove that
xg—i + yZ—; = nz,V x,y € the domain of the function.

B) Attempt any one: 07
c) Verify Rolle’s theorem for the function f(x) = (x — a)™(x — b)™; m, n being
positive integer , x €[a, b]

1
d) Ifuzm;x2+y2+zz 7‘—'0,
Show that

9%u | 90%u | 9%u _ 0
ox2  9y2 . 98z2
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Q.3 A) Attempt any one:-

a) Prove that divfand curl f are point functions.
b) Prove that

curl (d)]T)) = grad ¢x F + ¢ curl ]T)

B) Attempt any one:-
¢) Findgrad ¢ if ¢ = 2x%y3 — 3y2z3 at the point (1,-1,1)
d) If fis finitely derivable at c, then prove that f is also continuous at c.

Q4 Choose the correct alternative:

) For x € R, cosh(-x)=.........
a) coshx b)—coshx  ¢)sinhx  d)-sinhx

i) If y=sin(3x+5), then y; = — — — —
a) 3%sin(3x+5+3%)
b) 3®sin(3x +5+3%)
c) 33cos(3x +5+ 3%)
d) None of these

ii) ForvxeR, ef=——————
AR K2 F S
BY L =X A 2 = S

2 4
Q) T+>+5+———~—
2! 4!

2
SLEF PP

iv) - grad (7. @)= ---------
2 0 byd c)2da d)3d

v)  If ¢ is constant then grad ¢ = -------—
a0 b2 ol d-1
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