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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

June, 2012 

ELECTIVE COURSE : MATHEMATICS 

MTE-1 : CALCULUS 

Time : 2 hours 	 Maximum Marks : 50 
(Weightage 70%) 

Note : Q. no. 1 is compulsory. Attempt any four questions 
from Q. no. 2 to to Q. no. 7. Calculators are not allowed. 

1. 	State whether the following statements are 10 
true or false. Justify your answer. 

(a) The function f, defined by f (x) = Ix — 11, is 
differentiable at x=2. 

(b) The tan function is periodic with period 27r. 

(c) The function f, given by f(x)= sinx + cosx, is 

„ 
monotonic on [u, —2  ]. 

d  4 

(d) ctx-  [J.  sin(t2 ) dti =-2xcos(x4 ) .  
2 

X 

(e) Every curve has a critical point. 
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2. 	(a) Calculate the approximate value of 	3 

6 

J(2x2  + 3) dx by taking 6 equal sub 
0 

intervals and applying Simpson's rule. 

(b) Evaluate 4 

(c) Find the domain and range of the function 

1 
f defined by f(x) - x  2  . 

3. 	(a) Find k such that the function f defined by 

f (x)= 
- x2 , x <0 

k - 3x2 , 0 < X 5 1 

becomes continuous at x =0. Check 
whether this function is continuous at each 

point of R. 

(b) If y = sin (m sin-1x), then check whether or 

not 
(1- x2)yn  2  - (2n +1)xyn  +1 4. (m2 _ 112)yn  = 0  

is true. Also find yn(0), if it exists. 

(c) Give an example of a 1-1 function from 	2 
N to N, which is not onto, with justification. 

3 

5 
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4. 	(a) Find 
dx  
—dx if y= (cosx)in x+ (in x)inx. 	4 

(b) Find the area of the region bounded by 	3 
y=2x-x2  and y=x-2. 

(c) Find the minimum value of f, given by 	3 
f (x) = x2  + 4x + 3. Check whether f has a 
maximum. If yes, find it. 

5.  

6.  

7.  

(a) Differentiate tan-1  

respect to x/2. 

(b) Find U(P, f) and L(P, f), 
P= [ -2, -1, 0, 1, 2}. 

(c) If In 	fe-x  sin x dx 
0 

(1+n2) In = n(n -1)In  _ 

Trace the curve y = 2x(x + 1)2, 
the properties used for doing 

(a) 	Verify Lagrange's mean 
f, defined by f (x) = 2x3  

(b) 	Find 	the 	perimeter 
r = a(1 - case). 

dx 

sinx - cosx 
with 

x2+1, 

all 

for 
41. 

curve 

3 

4 

10 

4 

4 

2 

sinx + cosx 

where f(x) = 

prove that 

2  for n.?.- 2. 

stating clearly 
so. 

value theorem 
- 4x +5, on [0, 

of 	the 

5 x2 (c) 	Integrate 
4x + 5 
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1. 	ffT-47 14-1 tqcf .W2I7 ?Mt 71T 31F/RTI eTtf4 	 10 

(a) f(x)= Ix-1I gm iTfoTri-Erff 4101 f, x=2 T-17 

31-4W-dtzi t I 

(b) tan c-i-f aTidft 2rr q I CI 1 31T-de t I 

(c) f(x) = sinx + cosx gITT tifTITTRM T-R7 

.t;[(3, ;]TrTR-wktztt 

d 4 

ct; [ j sin(t2 ) dt] =-2xcos(x4 ) .  
12  

(e) 	mce.) ,:t) ffW "T(r* 	tffT t I 
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2. 	(a) 6 	zEr-aiLd-{TF 4-*-7 3 #11:Scri 

6 

	 ci,(a 	j(2x2  + 3) dx 	71,t, 	 Trri 
0 

vrd wr-4R 

(b)  
dx 

, ztlictri 	Y. I 
5 + 4 cosx 0 

(c) f(x) — \ix 	1  2  gRi 7ft.14-fftic 4101fW vta ath 	3 

trfm-T Vrff wlf7R I 

3. 	(a) 	̀t-if k 	fq1:114 	 3 

1— x2 , x <0 
f(x)= 

k — 3x2 , 0 < x <1 

7Tr ITftliftEfff 410-r f, x=0111 Tf-0 A'ff IT1T t t 

rr-4R 	zf- • 410.1 R*54c-i)ct) finis '97 (-km 

tzn-9-411 

(b) qk y = sin (m 	lx),WT'q 	R fW 	5 

(1— x2)yn 2  - (2n + 1)xyn +1  + (m2  — n2)yn  = 0 

Nc~ t -zTT Te74-  aTri); yn(0) Tff 

-I3  afrFr 

(c) .artz14177 N14 N'Tt'k14 1-1 Locil dqmtui 	2 

al-rwt 

3 

4 
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4. 	(a) 	rf4 y= (cosx)1" + (In x)sin 	 4 
" dx 

(b) y=2x —x2  ath y= x —2 -gm 4Reisg ak!, wi 	3 

0-ITU "grd *IN7 

(c) f(x) = x2  +4x + 3 7TT kr7 1 fir1R1R5 1119  3 

Vrd ti-47 I 71.9' tri-411 f drmcrea t "zIT 

I irkttaglilwatf-4R1 

5. (a)  

(b)  

(c)  

x/2 	'RAN tan-1  

3T-4-wfwd ti-A7 

u(P, 	atiT L(P, 0 Viff tftR, 

P=f-2, 

if 	= fe-x  sinn x dx 

sinx 	cosx 

+ 1, 

fw 

sinx + cosx 

41(x) =• x2  

c 	f 	Tr--47 
0 

n 2 fa7 (1+n2) In= n(n —1)In  _ 2. 

6. 	.4W y = 2x(x +1)2  WI ars1137 tf--ARt s*.i.t)f ZritgraT 10 

Wr4 	fq9.111111 vr TOT Pt) 	r TrErr t, 

'PT erctiw I 

3  

3 

4 
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7. 	(a) f (x) = 2x3  — 4x + 5 RT ITfriTi 	rti cf f t f 	rt 

[0, 4] TR riqi•Tf 1:1P211:19 744 	tictialci Wr--  I 

(b) •qW r = a(1 — cos()) f 4ifiiii4 Tff 41—A'R I 

(c) 
r  dx 

(-Pim) rid WIN7 I J x2 — 4 x + 5 
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