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B. Tech' Sem-I & II CBCS (NEly) (AIl Branches) Regular & Remediat Theory APRIL-JUNE 2016
Subject: 2HS101 CALCULUS

TIME: 3 HRS TOTAL MARKS: 60

Instructions: (1) This question paper has two sections. Attempt each section in separate answer book.
(2) Figures on right indicate marks.
(3) Be precise and to the point in answering the descriptive questions.

SECTION: I

Q.l Answer the following

(a) Evatuate g) 
,L! o (* - 

) Gr) *rr! osin r tan r

(b) Find nrh derivative 
"rffi qr-9.

(c) If y = {x2 - l)n,provethat (x, -I)!n+z*Zxyn*r_n(n* 1)yr, _ g

OR

Q.l Answer the following

(a) Evaluate tt) ,IYt ffi (rr) ,\tu* xt/,

(b) If y - sin(ax * b), prove thatyn = qn sin (ax + n +ff).

(c) Ify - xfffi.,prove that (xz *!)!n+z+ (Zn* !)xyna1* (nz _ 4)yn= 0
Q,2 Answer the foltowing

(a) If u = tan-1(x2 *Zyr),show t}rrt xz fr*?,ry #+y, #= 2sinu.cos3u

O) If u = extz thenshow tax ffi= (1+ 3xyz * xzyzzz).s*y"
(c)  I f  z=f  (x,y) ,  x=eu*e-v, !=e-u-€u,prove enX_ #=r#_, K,

Q.2 Answer the following 
oR

(a) showthatthefunction )c3 +y3 - ffi@+y) + LZxy ismaximum at(-7,-7) and minimum
at (3,3).

(b) If xxyt sz = c , prove ̂n# = -(x.log" ex)-t

(c) Use Lagrange method of undetermined multipliers to find the shortest distance from the
point (7,2,2) to the sphere x2 + yz * zz = !6.

Q.3

(a) Expand stn x inpowers of (r - 
f) "o 

to fourth power, hence evaluate sin 46oup to fourdecimal places.
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Attempt any fwo

Find nth derivative of e2* cos 3r cos r.

r f  v =1 where Tz = x2 + y '  +z2,show rh" #+Yyr*#* = o-

rf u = zcyz,v = xy * yz * zx,w = x * y * z ,provethat ffi 
= (x - y)(y - z)(z - x)

SECTION: II

Q.4 Answer the following

(a) Express the integral I: #in terms of gamma function.

(b) Evaluate I{/' ttn' 6x cos3 3x d"x using reduction formula.

(c) Prove that p(m,nl = 
ffi f (m - L,n - r).

OR

Q.4 Answer the following

(a) If 1,, = J; tan" 0 d.0 thenprove tlrat In * In-z = : 
.Herrce evaluate 15.

(b) Prove that Jo'* x e-*u dx x fi xz e-*n dx =*

fr t^-

(c) Evaluate Ir, #in terms of elliptic integral.

Q.5 Answer the following

(a) Evaluate $* dydxovertheregionboundedbetweenparabola !=x2 andline y=x+6.

(b) Evaluate I: I;." xzydxd"y.

(c) Evaluate the integral I: f;Wby changing order of integration.

OR

Answer the follorving

Change to polar form and evaluate ff'\ffi
Evaluate tl ,u a, dg over the area bounded between the circles r = 2cos g & r = 4cos g.
Find the area using double integration between parabolas lz = 4ax and. xz - 4uy.

Evaruate !:"$ t::i@ - zx * y) dz dy dx.

Attempt any two

Evaluate the integraf 41.65;;z; dx interm of elliptic integral

Prove that erf(m) = 1.

Evaluate ti li li xyzz ctz dy dx.

END OF PAPER
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