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Instructions: 1. Attempt any FIVE lquestiﬂns.
2. All questions carry equal marks.
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Qla): If £(x)=1

) 4
x+3 4]
: k X = 3
Find k so that f(-3) = lin'% f(x)
b): Find the limit 1121
1) lim(2 — )m“ i i1) hm(ms ecx — / ) 1) lmtui«-?-“---1
x—3] _ x>0 Sin X
Q2: Sketch the graph by using x-intercept, y-intercept, intervals of increase and decrease, stationary
points, concavity, inflection points and  horizontal and vertical asymptotes. 116]
2
J(x)=
xt ~1
Q3a) : Drive the reduction formulafor ESz'f'z"xdx and evaluate Eginﬂdt by the formula. [8]
b) : Compute EC«:}S”xdr by using walli’s formula | - [8]

Qda): Two roads mtersem at nght angles. Car A moving on one of the roads, approaches the intersection
at 25km/hr and car Bumoving on the other road, approaches the intersection at 30km/hr. At what rate
is the distance between the cars changing when A is 0.3km from the intersection and B is 0.4km
from the intersection? [6]

b: If T =xy—xp° 22 x =rcosd, y=rsiné. Fmd?—g-: andgz- [5]

or 06

c): Let { be a differentiable function of three variables and suppose that w= f(x~ y, y—z,z - x), then

show that 8w i ﬁw =() ; , [5]
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QS5a): If z= f(x,y) where x=rcosd and y =rsin@ then show.that
2 2 2 2
CRCRERD
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b): Find all relative maxima, relative minima and saddle point, if any [8]
fO,Y)=x"+xy+y* —3x

Qo6a): For gama integral T'(x) prove that I'(1)y=1and I'(r+1) = #! . [8]
"
b): By using Beta and Gama integrals find jsin“ 2xcos’ 2xdx 18]

0

Q7a): Evaluate _”x(l + y*)dA; whete R is the region in the first quadrant enclosed by y = x>,y =4
R

and x =0 8]
b): By the double integral find the area of the regidn enclosed by y=sinx and y = cosx,
- 7
for 0 <x < A 8]
Q8a): If z,,z, and "z, "are complex numbers then prove that |;:r1 + zg| <z, ] + |22| [8]
b): Find allithe xoots of the equation x’ +1=0 [8] &
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Do any five - R —
Qla) Find the 6" root of -1 + I &64i [8]
b) Prove that Cos*8 + Sin*6 = %(Cosélé + 3)
Q2a): If z,,z,and z, are complex numbers then prove that |z, +.z,|<|z,|+|z,| (8]
b): Find all the roots of the equation x’ +1=0 [8]
Q3): Find the limit [16]
.. e =1 e 1 v ooy DIN2X . .1 1
1) lim 1) lim(e”* + x)’~ 111) lim iv) lim(— -
) x=0 1N x ) .::—}D( ) ) =0 Cos3x ) x—arU(x il _.1)
Q4a) :Integrate the following
i) [Sin"xdx . ii) |Cosec”xdx
% -
iii) jtan"xdx iv) je—’” dt [16]
0 0
Q5a): Find the arc length of » =a(l1 - Cos0); 0<@<rx [8]
b): Find all relative maxima, relative minima and saddle point, if any [8]
fl,y) = x7 + y? #=
Xy
Qo6a): State and prove-the Leibnitz theorem [8]
b): Find all asymtotes of x°y + y°x =a’ [8]
2 3 : ., oT
Q7a) f T=x"y—xy  +2; x=rcosé, y=rsm€?.F1nda— [3]
r

b): Let f be a differentiable function of three variables and suppose that w = f(x -y, y —z,z —x), then

show that 8w+8w+6w=0 [5]
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1:): I1:z -L f(x,v) where x=rcos@ and v = rsinf then show that (8]
!

() (2] (2] 4 (Z)
l ?I_)i oy Ay 2\ 20
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(l+)8a): For|gama integral I'(x) prove that T'(1) =1Tand I'(n+1) = n! 8]

&,

4
b): By using Beta and Gama integrals find .[sind 2xcos’ 2xdx (8]




