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Reg. No.....................................

SECOND SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION

APRIL 2021

Mathematics

MAT 2B 02—CALCULUS

Time : Three Hours Maximum : 80 Marks

Part A (Objective Type Questions)

Answer all questions.

Each question carries 1 mark.

1. What is the minimum value of ( ) [ ]cos , on 2, 2 .f x x= −π π

2. Evaluate 
1

lim 5 .
x x→∞

 
+ 

 

3. Find the average value of ( ) [ ]24 on 0, 3 .f x x= −

4. Evaluate 
32 6 5

1
.x dx−∫

5. Evaluate the sum 

2

1

6
.

1
k

k

k= +∑

6. Suppose that f is integrable and that ( )
2

1
4,f x dx = −∫  ( )

5

1
6.f x dx =∫ Evaluate ( )

5

2
.f x dx∫

7. How do you define and calculate the area of the region between the graphs of two continuous

functions ?

8. How do you define and calculate the length of the graph of a smooth function over a closed

interval ?

9. How do you define and calculate the area of the surface swept out by revolving the graph of a

smooth function ( ), ,y f x a x b= ≤ ≤ about the x-axis ?

69534

69534
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1105

1105



2 C 4161

10. What is the moment about the origin of a thin road along the x-axis with density function ( ) ?xδ

11. Define the work done by a variable force ( )F x  directed along the x-axis from to .x a x b= =

12. State Hooke’s Law for springs.

(12 × 1 = 12 marks)

Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks.

13. State the Max-Min Theorem for Continuous Functions.

14. Verify Mean Value Theorem for the function ( ) 2 2 1,f x x x= + −  in the interval [ ]0, 1 .

15. Find the linearization of ( ) 1 at 0.f x x x= + =

16. Evaluate 
4

4
.x dx

−∫

17. Using substitution evaluate the integral 
3

0
1 .y dy+∫

18. Find the area of the region enclosed by the line 2y =  and curve 2 2.y x= −

19. The region between the curve , 0 4,y x x= ≤ ≤ and the x-axis is revolved about the x-axis to

generate a solid. Find its volume.

20. Set up an integral for the length of the curve 2,y x= in the interval 1 2.x− ≤ ≤

21. Set up an integral for the area of the surface generated by revolving the curve tan , 0 4 ;y x x= ≤ ≤ π

about x-axis.

22. Show that the center of mass of a straight, thin strip or rod of constant density lies halfway between

its two ends.

23. Find the work done by a force of ( ) 2F 1x x=  N along the x-axis from 1 to 10 .x m x m= =

24. What is the Center of Mass of a thin plate covering a region in the xy-plane ?

(9 × 2 = 18 marks)
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Part C (Short Essay Type)

Answer any six questions.

Each question carries 5 marks.

25. Given ( ) ( ) ( )2 2
1 2 .f x x x′ = − +

(a) What are the critical points of f ?

(b) On what intervals is f increasing or decreasing ?

26. Find the asymptotes of the curve :

3
.

2

x
y

x

+
=

+

27. State and prove Rolle’s Theorem.

28. Find two positive numbers whose sum is 20 and whose product is as large as possible.

29. Find the area of the region between the x-axis and the graph of ( ) 3 2 2 , 1 2.f x x x x x= − − − ≤ ≤

30. A pyramid 3 m high has a square base that is 3 m on a side. The cross-section of the pyramid

perpendicular to the altitude x m down from the vertex is a square x m ona side. Find the volume

of the pyramid.

31. Find the length of the curve 
3 24 2

1, 0 1.
3

y x x= − ≤ ≤

32. Find the volume of the solid generated by revolving the region bounded by y x=  and the lines

1, 4y x= =  about the line 1.y =

33. Find the moment about the x-axis of a wire of constant density that lies along the curve y x=

from 0 to 2.x x= =

(6 × 5 = 30 marks)
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Part D (Essay Type)

Answer any two questions.

Each question carries 10 marks.

34. (a) Sketch the Graph of ( )32 1.y x= − +  Include the co-ordinates of inflection point in the graph.

(5 marks)

(b) Find the intervals on which ( ) 3 12 5, 3 3g x x x x= − + + − ≤ ≤  is increasing and decreasing.

Where does the function assume extreme values and what are these values ?

(5 marks)

35. (a) If f is continuous at every point of [ ],a b  and F is any antiderivative of f on [ ], ,a b  then prove

that

( ) ( ) ( )F F .
b

a
f x dx b a= −∫

(5 marks)

(b) A surveyor, standing 30ft from the base of a building, measures the angle of elevation to the

top of the building to be 75°. How accurately must the angle be measured for the percentage

error in estimating the height of the building to be less than 4 % ?

(5 marks)

36. (a) Find the area of the surface generated by revolving the curve 2 , 1 2,y x x= ≤ ≤  about the

x-axis.

(5 marks)

(b) Find the center of mass of a thin plate of constant density δ covering the region bounded

above by the parabola 24y x= −  and below by the x-axis.

(5 marks)

[2 × 10 = 20 marks]
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SECOND SEMESTER (CUCBCSS_UG) DEGREE E)(IIIVIINA1MON
APRIL 2O2O

Mathematics

MAT 2B 02 CN'CULUS

Maximum : 80 Marksfirne: Three Hours

Part A (Objective fYPe Questions)

Answer qll questinns'
Do*h questbn earries L rnorh-

1. Find the minimumvalue offb) = * -1 on [- 1, 2].

2. Find the critical points of f (r) if f' (x)= (r - 1) (r + Z) (r - a)'

,a

2r+3g. Find ;$- 5"*7.

4. Write the sum + (.1f without sigrna notation.," . k+2B=- L

0 -0
E. Evaluate I [-u (")}tuir Js{r) &=Ji.

-8 -3

6. Stat€ Fundamental fireorem of Calculus

1

7. Evaluate 
JF'. 

J;)*

g. Set up an integral to find the volume of the solid generated by revolving the shaded region about

they-axis:

v

Turn over
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point of an inten al I, prove that f (x) = c for all .r

f'(r) - 2r for aII x.

- -a"

in I, where c is a

2 ' 'c 9885

9. Set up an integral to find the area sf the shaded region of the figure in Qustion 8.

11.

L2.

16.

Ll.

18.

i to. set up an inft#;ito findtte rlrgtl, of the eurre v ={e,o<r<4.

Setupanintegraltofindtheareaofthesurfane.gpneratedbyrevolviugthecune y=N8,A="=%

about the r-axis.

Find the work done by a force F (r) = 12 N dong tlre r-axis fromr = 1 m ta fi = I m.

(12x1=12marks)

Part B

Ansuxr any rrimre' qwxtiorc.
Eoch qnstion carrics 2 mork*

13. trInd the absolute madmumvalue of f (r) =r% oot- 1, 81.

L4. If f (r)=O at eaeh

constant.

16. findrn@)'iff(fl = O and
,24

19.

20.

2L.

5

Evaluate ialan*s1.
h=t

-
,:StateRolle'6

11

F,ird +ify =*[ ,|ffi.'*"d* - i

I

o

Find the area of the region in the first quadrant enclosed by the curves r = yz and r = yp.

A pyramid I m. high has a square base thht is 3 m- on a side. The cross-s@tion of the pf.ramid
' perpendicular to tlre altitude r zr down fmm the nertex is a square x rn o\a side. Find the volume

of the pyramid.
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22. :tfid the volume of;the solid generated,,by revolving the region bounded by the curre

* =l{86-zy,a < y </z and the line * = 0 about the y-axis.

Find the length of tlre sufirc yz +2y =2r +1, &tim (- 1, - 1) to (7, 3).

Find the work required to eompress a spring from its natural length of 0.?5 ft if the force constant

is & = 16lb/ft.

23.

24.

Part C (ShortEsbay Type)

Arawer any six qucstians.
Each questin'n *in* 6 marks;.

U5. State and prove Mean Value Theorem. 
'

ffi*..i,${d.thq qsJrmptotes of the cnrve ! =2* ry- , using Sandwich Ttreorem.r

Find the value of c in the Mean Value Ttreorem for f (r) = 12 in[O,2].

Whatis the smallest primeter possible for a rectangle whose atea is 16 iriz.

pina tte linearizatiou of f (s) = rs - x at tr = L.

trrind the area of the region enclosed by the curyes y = { ^nathe 
lines y = fi , ! = l.4

Find the volume of the solid generated by revolving the region between the parabola x = y2 + L and

the line r = 3 about the line r = 3.

^.3 I
82. Find the length ofthe eurye 

" =?+fr tomy = 1 toy = 3.

83. Sind the center of mass ofa wire of constant density 6 shaped like a semicircle.of radius o.

(6x5=30rnarks)

Turn'bver
,4

(9x2=18marks)

27.

28.

29.

80..:

31.
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Part D'(Essay I!Pe)
- - L--- 

---^^t!^-^

,ff;;;,f#I*Hf;;ff;*
g4. (i) Find the intenrals on which hk) =-rP + Z,* isincreasing 

""d *:":1sing. 
Ideatifr the local

extreme values, f *y, of h &), saying where they are taken on. Which of the extreme vahres

are absolute ?

' ,8 -1(ii) Graphthe function Y= j '

gE. (i) Find ttre area o{the surfacegenerated by revolving the cun'e y = f,Osr</,r, ah,at

the r-axis.

(ii) Find the area of the region in the first quadrant that is tbunded above by y = G and belols 
,

,6- by the*-axis and the initial liney = x -2'

36. (i) Findthecentef ofmassofathinplateofconstirntdensity 6 coveringtheregionboundedby

the parabol a! = 4-*2 aqd below by the r-axis'

(iil. erp"ingur"rrr"io""llengthof 1m'A farteof?ANstretrbesthespi{ng''to-alelgthof 1.8m. i

(a) Find the force constant ft.

(b) How much work will it take to stretch the spring 2 m. beyond its natural length ?

(2 x 10 = 20 marks)
:
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SECOND SEMESTER

Tlme : Three Hours

(Pages : 4)

(CUCBCSS-UG) DEGREE

B.Sc.-Mathematics

!44)r ?B }L:-QALCULUS

Part A (Objective 1lpe)
Answdr all twelve qu*tions.
Each qwistion carrics L marL

MAximum:80 Marks

2

B.

4.

b.

6;

xbl. Find trm---- r-->-* X" +2

Find absolute extrema of y = tc2 orr (O, Z).
t.

. 
i 

' l''j

Find the interval in which ! = x3 is concave up.

suppose Si r t4 dr = - 6. Find - 1! r fO dn. :

.t

n i'
Express the limit 

lplilT, frrbf -stce)arp as an integral, where p is the r*iuoiof [- ?,8].

Define average value of a function f on [a, bl,

Find hll possible functions with derivd tive y) - z. ' ,;

9. Pvaluate fftz sinz rdx.

h(Sh +5) without sigma notation.

7.

8.

5I
h=7

10. Write the sum

Turn ov6r
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91.

Pafi Ii (Shor"t Anewer ly,pe)

..M,swer awy, ni* questibns.
Eagh quesfiplt carries 2 imarks.

\

,. ..r .. .1",,.;...r':-
r: . . . .r -:..: 1. . r. ,- i ..,. ^1,-..

(12x1=I9mar-ks)

.-'...'

14.

15.

!.6.

\r.

'. I .. : l'o'.

Evaluatele'' ,', : :-r' ' il . 't: '

h=l

' I t., ;r.., :i:t:

$-'ild,*he.avpragpvalue,of theA**ti*ft )= siri,laat6,rn'.} - : 
,': ', 

t'. ii,, . :'

.I,

. , ' 
,,, 

j 
.,, ..

Express'tlre sohition ortne miiixl v.alue nroUr ,,S =,tan. q,g{l) = g r. * int"g-4: I

t .-

' ' .i.,r*naau'yr:FextryP-1ysu(;.).=ar_rao"1{_2.4,,..]:.,..'.']..]
r\, , '.r..;. '. ,:. .t. ,,. . , ,.*'i.,.. 1i+i..t:j::i, ..

Suppose that/is eonrinuous end that ff f tOd.z.Bana f/ @) tu= ?* Find E f O*. :

fhe regrott bbtlween the curne y = Ji,'l'<*,=C, and: th"tl,.a*i".is.::r€wlr,@d, abotit tle g-axis to

I

.: ,. .'-. 
1

21" Find,the work.tlone'by'thd,ft#ee.F (t) = { m artnU
,co..:

r'" ..^. 
' -. I 1;.,' -

sin 2*
22. Find lun 

-.
.r+@ X,

18,

.

19.

20.

r=1mto*=10m.

r, l':'t; , L

l

r

I-t
:

l

l

.l



F '')''

r
t
t

t
t
I
t
L
L

i
r

Y

r

;:
?

I

i
i
i
,i

,i

''..
'' "i;l:

23.' Evaluate

,I

24.:: {idd the

#' ,sec2 rdx.

in'terval in which

I c 62588

(9'.x2=18marks)

F,
I:

I,
!.

pim C (Sfuort Estdv rype): 
Answer an! $ix qu,estions.

Eachqttesiiwi earrf.es E rywrfu.

*2o
25. Find asymptotes of the graph oi,t f {")=ffi.

26. pin6 lim 'f r z:'
. ,-)o 3X-7 :: ,

27. If!,cand,d,ateconstants,forwhatvalueofDwillbethecurye !.=*i +bx2 +ctc+d,.haveap<iint
of in{lection atr i l?

28.' Supposettiat:ret)*S*atfr* /,(*)=0.forall reR. Must.f(*)=a?.G*ereason6fo"y*"
answer.

. | 2g. Findtheintervalsonwhich e(r) = - 11+ 12st5,- 3 SrEB isinereasinganddeoreasing.Where

.:-

: 30. findtheareioftheregionenclosedby *=Zf,:u=0,ardy=3. .'

31' Find'the volume of the solid generated by revolving the region bounded by y =fi and the lines

y = 1, .tr = 4 about the line y = t.

';:
82.Findthelengttroftheeurv"*=**}t"*,|i=Lby=3'....

. 38. '.Sho*, that centerofrnass ofastrgigh&,thin *trip,orrod of,constant densitylies,halfnaybetween its

- Turn over
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Part D (S'seaY TYPe)

Arwwpr anY two questions.
Each questian tarrics LA rnarhs'

g4. Find the cen.ter of mass of a thin plate of constant density a iivering the ieqon Uounded above br
.t.

parabola !=4*vz and,belowby*-axi1. :r,,, ,. '.t
BS. ' A spring has a natural length of1l m. A force of 24 N stretches the spring to a length of 1'8 m'

(b) How much work will it take to stretch the spring 2 m. beyond its natural length ?

(c)Ho.wfarwiIla45Nforcestretchthesprinei.,....',,.....,.

.36. What vaiues <if a and b rnake f (r) = rB + ax2 + br have'

(a) Alocal maximum at N =- 1 and a local minimumat* = 3'

(b)Alocalminimumatl =4andapointofinflectionat'x=l?
(Z x 10 = 20 marks)

'i

t.f i
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Time : Three Hours

8.

9.

10.

11:

L2.

(Pages:3) N

ReE

SECOND SEMESTER B.Sc. DEGREE EXATIINATION,
" (CUCBCSS_NG)

Mathematics

I\{AT 2B O?._CALCULUS

{*:r i'i'-T:i,h
,L...... 1"......". r... rl 0.. --\'{

limpll-

Find the norm of the partition [0,1.2, L.5,2.8,2.6,8].

Define critical point of a fuqction.

Evaluate JSsec * tan't, d*.

State Rolls'Ttreorem.

Define point of inflection.

1.

2.

3:

4.

5.

n^la6. Find lrrl 
-.

1 X'+-@ fi-

7. Express thelimit of Riemann sums 
I ,Eref -%n +s)d'*e

Maximum : 80 Marks

as an integral if P denotes a

(12 x 1= 12 marks)

Turn over

Part A (Objective Tlpe)

Answer all tw,elve questians.

Each question carrics L tnark.

Absolute maximum of the function ! = *.2 on (0,2] is ...............

Finddy if y=x5 +17x.

Find the interval in which the fuirction ! = r8 is concave up.

Suppose th ar t f @) tu = -2, evaluate t f fd *

Apartition's longest subinterval is called-.



18. Pvaluate ,$
lxz +8* - I
' 3rz +2

Part B (Short Answer I:pe)

Answer any nine qucstions.

.Each $rcstian carrtis 2 marks.

D 43194

, \-,;

{n2r drintermsofF.
fr

(9x2=18marks)

14

15

. FInd the absolute extrema of h (x) = r43 or-[-2,31.

Find the intenral in which f (t) = -t2 - Bt't B is increasing and decreasing.

Suppose ff f ttl d,t = x2 - Z* + 1. Find f (*).

4

Evaluate ErF'-3[]

Give an svomFle of a function with no Riemenn integral. Explain.

Find the funetion f (*) whose derivative is sinr and whose graph passes through the point (0,2).

ZL. Use Max-Min inequality to find upper and lower bounds for the value ,f .[ S a'

22. Sholv that the value of f ,A;."*a cannot possibly be 2.

28. Find the linearization of f (x\ = cosr at x = nlL.

24. Supposethat F (r) is an dntiderivative of f (") =Y, * > O'.Express

17.

18.

19.
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,v, Peft C (Short Essay Trpe)
Answer any six questians.

Dach questian carries 5 marks.

a l+t

ZG. Find the area of the reglon betwgen the curve y = x2 and the *-axis on the internal [0, b].

27. Find the asymptotes ofthe curve ! =2 +ry
*

to be inscribed in a circle of radius 2. What is the largest area the rectangle can28. A rectangle is to be inscribed in a ----- - hat is the largest a

-have, and what are its.dimdnsions ?

29. Shiry that fuuctiors with zero derivatives are constant

40. Findthelateralsurfacearbaoftheconegeneratedbyrevolvingthelinesegment y=x12,0<x<4,

about the r-axis.

81. Sl* that if /is continuous on la,b,a*b,and O t f (4d"=0,then f (*\=0 atleast once in

lo,b7.

32. Find the area of the region in the first quadrant that is bounded above by y = Ji and below by

r-axis and the line Y =.x -2. 
l

gg. Find the area of the surface generated by revolving the culrye y --2 J; ,L3 x 5 o., about the

r-axis.
(6x5=80marks)

Answer anY two questians.

Each questinn camies L0 marks-

A l-l
gth integral is L = [' fl'. GO*'34. (a) Find the cur:ve throrigh the ryint (1,1) whose len

(b) How many such eurves are there ?

35, Find the length of the curve y=(Us)(*'*z)'l' fromr=0tor=3'

86. Find the volume of the solid generated by revolving the regions bounded by the curve

* = tlly', ts, = 0, ! = -L,/ = 1 about r-axis.

(2 x 10 = 20 marks)
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SECOND

Time : Three Hours

(Pages:4)

SEMESTER B.Sc. DEGBEE EKAMINATION, llfiAY.9OUf

(cucBCSs-uc)

Core Course-Mathematies

MAT 28 O2-CALCULUS

part A
Answer att th.e twelve questions.

Each question conics Ltuark.

Reg. No.........-----.r------.-. *o.U* .,

Maximum : 80 Marks

4.

5.

6.

1. Finddyif y= +. L+x2

2. A function with a continuous first derivative is said to be

33
3. Supposettrat ff @)d*=e. Find f @)du.

11

Iffis smooth in [o,6] then the length of the cunre y = f (x) fromo to b is L = .

Find the intenrals in whieh the function f is increasing given f' (*)= r (r - 1).

The radius r of a circle increases from rs =L0m to 10.hzr Estimate the insrease in the circle's

area A by calculating dA.

1

7. Evaluate I(" * "t;)*'
0

4

rithout sima notation and then evaluate the sum f, cos& r8. Write the sumwithout sigma notation and then evalual' k=\

9. StateRolle'slheorem

10. What are thq critical points oflgiven f, (x)=*-% p +Z).
Ihin over
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11. Evaluate
i, Biiiz,llm-
,+9 x

b#q?BB

12. $nd the liirearization'of / (r) =.c11- at r ='d.

(12 x 1= 12 marks)

Part B

Answer any nine questions.

Each questian parrics 2 morks.

,1
18. Find the absolute maximum and miriimumvalues of f (r) = -:, -r< * < - 1.

,cl4

Evaluate I*" sxlxd*-
o

15. Find the volume'of the solid generated by revolving the pgion bounded by the line y = 0 and the

durve !=x-x2.

348
16. suppose thatfis continuouq and that 

Jf 
(") dd=B and 

f @)tu=?. Find 
f t.l*.

1.7. Ftiid the functioh f (*) whose' derivative is sin * and whose Sreph passes through the point

18. .Lnd the average value ot f (") = x2 - f on (0, JI).

7

19. Evaluate Z tzq.
h=l

dv .^*rt Y=
dfi,

u'

tast dt.
1

2A. Find



1?._.- 3 cs1?s8
v

b
21. show that iffis continuous on [o, bla *b and if [f {x)d.* = 0 then f {i) =0 at leEst orie in[a, D].

.1
d, on

22. Evalu 
"r" ; !'ln 

a"'

29. F'-rnd the area betweerl y = sec? * and y = sinr fromQ to 
f,.

24. Express the solution of the'following initial value pmblem as an integral :

dvDifferential equation , 7* =^*
Initialcondition : y(1)=8.

(9x2=tSaarkri)

Part C

Answer any tix qu*tians.
Dath qtrcstion carri,es 6 marhs.

26, Findthelatbialsurfaceareageneratedbyrwolving x!=l, L<y<2 aboutthey-axis.

26. About how accurately should we measure the radius r sf a sphere to calcutate the srirface area

- S =*ni within LVo of its true value.

27. Evaluate the length of the curve * = W,-|= y =r.

28. Find the volume of the solid generated by revolving the region between they-axis and the cunre

o
x = 1,1 < y < 4 about the y-axis.

v

r+B
29. Find the asyanptotes of the surye y =ffi.

Turn ovnr
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\-, .

80. Find the intervals on which the function h k) = - *8 + Zr2 is'increasing and decneasing. \'/

31. Find the length of the curve r =sitr/, 0 < y < r.

82. Find the area of the region enclosed by the curye ! = x2 - 2 and the line ! =2,

33. Findthevalueoflocalmaximaandminima of f (r)=x2 -4,-zsr32 atdzrywhenetheyane
' assumed.

' ,(f *E=Bomarks)
,

.:
Part D

Answer any two questians.

Each question carries L0 marks.-i

8,4 . Fird the 4rea of the surface gene:.ated by revolving tlr6 cun e y = Z,rli, , Ls * j 2 about the *-a-is.

85. Stdte and prove the Fundamental Theorem of calculus.

36. find the centre of mass of a thin plate of constirnt density,o covciing'the rregion bounded by the

parabola !=4- 12 and below by the r-axis.

(2 x 1o*,20.Earks)

Ij,



c 82976
\-

SECOND

(Pages;4)

Core

MAT

Part A

Answer all the twelve qucsti,ons.
Each question carrics L mark.

SEMESTER

fime: Ihree Hours Maxirnum:80 Marks

- 6t2 +8r-31. Evaluate lim "' -" -

n-,@ 3t2 + 2

2. Find the intervals in which the functisn f is incieasing given fr(r)= x-ttB (r + B).

8. State the Mean Value Ttreorem.

4. What are the critical points of f given f'(x) =(r - 1) (r + 2)(r - 3).

5. Find dy ify = sln 35.

6.

7.

8.

Evaruate i[--*J*
The length of the longest subinterval of a partition is called its 

-.Write the sums without sigma notation and tllen evaluate the sum $ tU 
.

, fith +t

33
e. If lf<O a* = 5 find uz fO a*.

0p

10.

11.

A l'unction with a cohtinuous fi.rst derivative is said to be -:-.
The radius r of a cirile increases from'ro = 10 m to 10.1m. Estimate the increase in the circle's area
A by calculating dA.

Iffis smooth in [o, b] then the length of the curvey = f (x)fromo to 6 is L = 

-.'
(L2xl=12marks)

L2.

Turn over
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Part B

fuwwer.anY nine qu.estions. :' 
.

Each qucstion carrics 2 marks,

I

13. fUa*re1-grkdonebyaforceof F(*)=$W alongther.axisfrom* = lmton = 1&d.

, 14.' Find the abgolute rnaximum and minimum values of f (x) = 4 - *,- 3 s r < 1.

€:sggze

\r

2t
15. Evaluate l&a".

dJ+*3sinz

16.

L7.

fion bounded by the lines y = 0, x = 2
and the curye ! = r3.

Evaluate *\ "*t at.ar6

b

18. Srowtfuatiffisentinuousonlo, bl, o*6 and rt !f@\dx=O thenf(*)=0atleastone€inla,6l.
o

19. Evaluate
6I

h=l
(8 - &2).

20. Find the linearigation of f (d= ffi atr = 3.

Find the +veraEp value of f (r) = * -1 on [0,'J51.

About hw accurately should we measure the radius r of a Shere to calc.ulate the surfase aats

Find &e *ry of the cune * = Biay, 03, 3r.

Find tlrc area of the regilm eneM br thc parabola y =2 - *and the liney = - r.

2L.

22.

3S.

%.

i:

(9x2=tr8marls)
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Part C
' Answer any six questions,
Each questian carries 5 marks.

rl ----^Find the length 9f th" curve / = tan *, +s * s 0.

Find the volume of the solid generated by revolving the region bounded by y = G and the lines

! = 1,* = 4 about the liney= 1.

Find the area of the region enclosed by the curve ! =2x- 12 and thc line I = - 3.

c 82976

\z

25.

26.

27.

31.

89.

28. Find the lateral surface area of the cone generated by revolving the line segment y=4.?'"2,

0<r<4aboutthey-axis.

- xz-g29. Find the asymptotes of the curve ! =--.2r,-4

80. Express the solution of the following initial value:problem as an integial :

1

Differential equation , *=tan *.
d"x,

Initial condition : / (1) = 6.

Fiad the intenrals on which the function g (t)=-* -3f"+ I is increasing and decreasing.

Fhd tIrc U*X io*i*" and local minima of g (*) = -n8 +LZx+ 5, -8 < * 13.

98. M&b aren betweety = se& xandy = sin r frorn 0 to

(6x5=80marks)

Turm ovbr

lt
Z.

iirili i

'b,..
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Part D

Answer any two questions.
Each questioh carries LO marks.

34. Show that the centre of mass of a straight, thin strip or rod of constant density has half way

35. A rectringte:is to be inscribed in a semi-circle of radius 2. What is tle largeit area then rectangle
can have and what are its dimensions ?

36. Find the area of the region between the curve ! = 4 - frZ,0 <r S B and the r-axis.

(2 x 10 = 20 marks)

Jn'- r,::. .
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SECOND SEMESTER

(Pages:4)

(CUCBCSS-UG)

Core Course-Mathematics

MAT 2B O?,-CALCULUS

Part A
Answer alt the twelae qu"*ibnt.
Eaeh qr*stioi earrics L t.pd,*..

fr (*)= (r - L)z'{r + 2) .

Maximum : 80 MarksTime ) Three flours

2x2 -g4. Evaluate lirn -*----:'r-+-o'lx+4
..

:

5. What are the critical pornts off given

6. State the Mean Value Theorem.

7. Find dy if y = x5 +37x,

1. Find the linearization of f (r):= cos* at r = 1.': : 1., : i . 2.

a

2. Evaluate lfzseizxax. ,.

'0
.t :

3. ttre length of the largest sub.inteival of a pei*ltion is iulled its ' ,: ,

g. Write the sums without sigma notation dnd then evaluate the sum

33
9. Suppose ttrat f k) dx= 4' Find l-f <"1a* .

10. Find the intervals in which the functionf is increasing given

)

3',\i
lJ
[=1

1-11 
r+1 sin I

h.'

fr (r) = 1a - L)z (x + 2).

6;;Y:"'1"s<

Turn over



Er,aruate l* % a*'
1

2x+3
lrh 

-

Evaluar€ i.$Sr+T'
. ....:

.c.idz

PsrtB' : ' :'
- ':. -:i ' r.

tf {z}:ttz='a and 
-V 

tA d2' =7 'rind f Q) d'z .
Suppose thalf ib continuous and that j . , . _g. , s l

"' . .1
lineY=0andthe

FindttrevOirrne-ofthesotidgeneratedby"*r6rrinitheregionboundedbyt5e. .- l

cnrlre y=x- 12. ;

15. md the averege nalue of f (x) = -8n2 - 1 on t0' ll' , !

11.

t2.
(iz'r=I9 ili!)

i

i

18.

14.

0

I t"t xser.Zrde'
16. Evaluate -j,/a

a

,t,d -r'!idu' 
:

L7. Evaluate lJ J1eg
!

rte maximum and. minimumvalues of f (*) =- fr- 4,-4<r ( 1'
18. Find the absoh

lr' 'i ., I 
,.1 

-O-; l'
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1

2L. Show that the value of I.E + cos 
" 
& cannot possibly be 2.

"o

22. The radius r of a cirgle increases from ro = LO mto 10.1 rn. Estimate the increase in the circle's area
A by calculating dA.

1 __
28. Find the work done by a force og F (*) = , N along the.r-axis is from * = I.n7,byx = L0 rn.

24. Find the functionf (r) whose derivative is series and whose graph passes through fhe point (0,2).

' Part C

Answer arry s;ix questions.
Each questi.on carlaes 5 marks.

25: Findtfievalueof localmaximaandminimaof g(*) =*2-4,-2<x<2 and.saywheretheyare

assumed.

26.FindthesurfaeeareaofthesolidgeneratedbyrevotvingJ=tanI,0<r<}auoutiher.axis.

27. Find the area of the region enclosed by the parabola ! =2 - xz and,the line ! = - x.

28. Find the interyals on which the function f (x) = 3x2 -4rs is increasing and decreasing.

:

29. Find the volume of the solid generated by revolving the region between the parabola y.= y2 +!
and the iine * = 3 about the line x = 3.

xz -a30." Find the asymptotes of the curve / =;;i.

31. Find ttre length ofthe cir:\re, =sin,/, 0 < y sTc.

32. Express the solution of the following initial value problem as arr integral :

.7
al 

^,Differential equation fi=tan x

Initial condition : y(1)=5

Turu over
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if m" r""go ,""a."t+ uy rwoun$ t*'-qry.., y- = *3 , 0 < *, i:f, 
"luo"t 

til s'gxis.34. 'Firdthp ri#C(

,.thm qe4ffii
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