Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY

Winter Examination-2022

Subject Name: Advanced Calculus

Subject Code: 4SCO03ADC1

Branch: B.Sc. (Mathematics)

Semester: 3 Date: 22/11/2022 Time: 11:00 To 02:00 Marks: 70
Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Q-1 Attempt the following questions: (14)
a) TrueorFalse If f (x) >0 Vx € (a,b) thenthe f is said to be an decreasing (01)
function on interval (a, b).
b) Define: Point of Inflexion. (01)
c) Define: Beta function. (01)
d) Thevalueof I' G) is (01)
e) What is the relation between Beta function and Gamma function? (01)
f) find lim x3 + 4x%y — 5xy (01)
y—o-2
g) Ifu=y* thenfind 2~ (01)
h) The degree of homogeneous function f(x,y) = x? + 2xy + y? is (01)
i)  Find the interval in which the function x? — 4x + 3 is increasing. (02)
D ifu= e thenfind 2%, (02)
k) Find the value of B(3,4). (02)
Attempt any four questions from Q-2 to Q-8
Q-2 Attempt all questions (14)
a) Find the intervals in which the function f(x) = 2x3 + 3x? — 36x — 12 is (05)
increasing or decreasing.
b) Find the interval in which the curve y = x* — 4x3 concave up and concave (05)
down.
€)  Find the points of inflection on the curve f(x) = x? — 5x + 6. (04)
Q-3 Attempt all questions (14)
a) Prove Symmetric property of Beta function. (05)
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Q-5

7
Show that 8(p,q) = 2 J. sin®?~1 0 cos?171 9 d#.
0

(05)
Prove that F% = . (04)
Attempt all questions (14)
luate: lim 2. and lim*—
Evaluate: him - y an x%y 1 (05)
y—2 y—0
x3 — 3
Evaluate: lim 2_}/2 (05)
=0 x2 4y
y-=0
. x2 +y3
Evaluate: ilg% 2ty (04)
y-=3
Attempt all questions (14)
3
Ifu = e*# then prove that 520507 (1+ 3xyz + x2y?z%)e™?, (05)
x% +y? 9z 0z\° dz 0z
IfZ = hen show th (———) =4(1————). 05
Xty then show that x 3y x 3y (05)
2
If u= tan_1¥ then find 3%y (04)
Attempt all questions (14)
State and prove Euler’s first theorem for homogeneous function. (05)
If 15 4 cos~ 1L + tan1Z th that au+ au+ ou 0 05
u=sin""—+cos ' =+ tan ' — then provethatx —+y—+ z— =
z x p dx y dy 0z (05)
1 1 logx—logy (04)
Iff(x, _'y) = X_Z + E + W then show that
of of
— oy —2 = 0.
*5x Ty fG,y) =0
Attempt all questions (14)
Find the intervals in which f(x) = x* — 6x3 is concave upward and concave (05)
downward.
7
Evaluate: f sin® 0 cos® 6 dé. (05)
0
Show that ~ (21)—f L 4 o
ow tha 5[3 0T) = e X.
0
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Attempt all questions (14)

3u
Ifu = e* 7"+ then show that 3x0ydz 8xyZ(ex2+y2+Zz). (06)
3 3 3 0z 0z

Ifx* +y° +z° — 3xyz = 0 then find Ep and 7y (04)
Eval ’ 3x2 —y%2 +5

valuate ) =577 04)

y—=0
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