UG/3rd Sem/G/20 (CBCS)
2020

MATHEMATICS (General)
Paper : MTMG - DC-3/GE-3
[CBCS]
Full Marks - 32 Time : Two Hours

The figures in the margm: mdicate full marks.
Candidates are reguired to give thelr answers

in their own words as far as practicable.
Notations and symbols have their usual memrings.
Group - A
1. Answer any four guestions. 1x4=4

(a) Evaluate

B

f (Bsinw i+ 2c08u jldu,
]

(b} Find & nait normal to the surface w2y + 20z = 4 at the paint (2, =2, 3).

(¢} Write down the condition for meaxima and minima for functions of two variables.
(d) Define linear span of a subset 5 of vector space.

(e) Define directional derivative for a function [ : B* — E.

(f) Write down the condition for three vectors to be coplanar.

Hl".rlu

(g) It 7 =weos®, y=vsind, then find the value of F=5.
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Group - B

Answer anv fwo questions. 3=2=10
2. Show that the points A, B, ' whose position vectors are respectively 21 + 4j — k.
4+ 5) + k and 31 + 6§ — 3k form a right angled triangle, 5]
3. (a) If 6= 202" — ?y, then find |Vé| at the point (2, -2, =1). 2]
(b) Find the directional derivative of ¢ = de2® — 3y at (2. —1,2) in the direction
2i—3)+6k 13
4. State and prove Euler’s theorem for a funetion of two variables, 5]
5. Find the work done in a moving particle in the force field F =327 i+ (202 —y) j+ 2 k
along the curve defined by #* =4y, 3t =8z romar =0to z = 2. (5]
Group - C
Answer anv Ave questions. 0x2=18
fi. (a) Verify Stoke's theorem for A = (2z —y) i — yz° j — y*2 k where § is the upper
half sutface of the sphere 2% + 4 + 2% = 1 and C is its bonndary. 5]
(b} Evaluate
// (2 4 7)) de dy,
i
where R is the region bounded by y =, 0 =2,y = L. [4]
T.(a) If ¢ = rsinfoeusd, y = rsinfsing and 2 = reosd, then prove that %H_ﬁ =

rEsin .

4l

(b} Fined the maximum or minimum value of #™y" 2", subject to the condition

a. b, ¢ 4 5]
T
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B, (n) Verify Green's theorem in the plane for
f{my + Ve + 2y .
o

where € is the closed curve of the region bounded by g = # and y = &% I

(b} Show that V' =4r° . 4]
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