Sublect: Math 107, Differential, Integral Calculus and Matrix
Full Marks: 210

Time: 3.00 hours

. INSTRUCTIONS: "

a.  Use SEPARATE answer scripts for each section.
| b. - Answer any THREE questions from each section. |
| . ¢.  Figures in the margin indicate full marks. G
d
e

Assume reasonable data if necessary.
Symbols used have their usual meanings.

SECTION-A

Question — | 20

a. Discuss the limit, continuity and differentiability of the function
| x*when x50
S(x)={xwhen 0<x<l.
L when x21
X
at'the pointx= 1.

10

sinx

with respect to x.

b. Differentiate y.= (smx) +(tanx)

r’c. The rate ofzﬁangé of radius of  circle is —. Find the rate of
z

change of area of the circle at the instant when the radius is 2 cm.

" &
Question -2
A State Leibnitz’s theorem. If y=e™™"*, then prove that

(1 :c)y,”2 (2n+l)xym,—(n2+m’)yn=0

15

P. Verify the mean value theorem for the function J(%)=3+2x-5 10
in the interval (0,1). 0§
b 1086
b

/- Expand sinx in the power of (x—£ . 10

- Lyx-T 1+-L-('x~“-_‘\ : (oen
Question -3 l 2l (% A\ 2 £ fodr sl ( /z>
1_ a. If f(x,), is a homogeneous function of order n, then prove that 15
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f -(/ .b. Find the maximum and minimum  values  of 10
,,L S(x)=x"-8x"+22x" ~24x+5., 1302, 30
. . 'l‘/

:@/ £ Evaluate: li_r,zg(sinx) >4 ™ N "Y/ 10
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Question - q ' . »
' o Find tho cigen values and the corresponding cigen vectors of the 20

. 314 | - ‘ i 3
mulrixA.=026. 4]/ lg]/ zv.zJ'

005 o
' : /b. Use Cnlcy-Humillon theorem 10 find the inverse of the malrix 15 (‘p\(\
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Question Evaluate the following integrals: 1
inb ¥

AR -1
Etan ‘Hx = —iusa 7 5
/ ; . 12
Se,( } = re
f 1+X \ 2
[— ety ,@@%%3 g 2XH :
e (x+l)m o I3
Quecstion 6 \ \ 4 1% =
b \ ) 09

Pm '€ 1.ha! /
- f" a*sin? x+bzcos X Zabr _
. 18

/‘b State Bet2 ﬁmctxon‘and Gammu funcuon. A‘é At
. w
. = S
prvetit [ 355 % oA
) w
179 s

: Question 7 5
| / Evaluate H(S -x-y)dd, where D is the triangle in the (x.y) plane 3
| ’ bounded by the x-axis and the linesy =xand x=1. z1 13;1);‘ RN E
\\ it
/6‘ Find the ared of the region between the graphs of 18 /5/ jg
=350 -1 -10x and g(* x)=-x +2x. Al b2 f~5¢; .‘I{,
B L
: |
Question 8 o
2 ., Solve the following system of linear equation by matrix 20
D’ () X+2y+32=—1 i

] #

. 'D“gk qj« 2x-y+5z=4 -1%g %7( 74
U wh ,“ 4y -Z= 5 -
g _b. Define rank of a matrix. Find the rank of the malrix A, 15 ’;53
1 20 4 5 -3 4,}’4
3 720 1 4 i
2 524 6 1 0 m w {*/:*7
4 9 2.4 -4 7] &(m,“).x e "ﬁ_ 2
’ J

A
@ X, 1“
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