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FrRST SEMESTER (CUCBCSStjITG)
NO\IEllmER 2020

Mathematics

MAT 1C OI-MATHEMATICS

fime : Three Hours

Part A (Objective TYPe Questions)

Answer all questinns (7 ' 12).
' Each question carrics I tnarh''

/. \.ll'lr llm , slnl - l=.....t' 
'+o 

\*/

sin(2+r)-sin2 -2. lim ' -....
-r+0x

3. Define retrovable discontinuity.

4,. State the condition(s) for local maximum of the function y = f (x).

Miiximum : 80,Marks

11.

\2.

.f rSYBhU-ffi'T;,r9;i
g$im.;d

5. What is (are) tlrevertical asymptote(s) of the curvi nys -2ry2 -2y8 -4=O '

6.

7

8.

9.

10.

State Bolle's theorem.

rina $(eosh(ar-2)).

State the second derivative test for concavity of a functio,- y = f (").

State the mean value theorem for definite integral. I

t
i fa2 -B&\ =.....L \" -"1
h=|.

I-*lf fior-a continuous function on [o,bJ. Then what is, the average value off on l",bl'
.t '

Areaboundedbythecurves ,=7(x\,1=g(r) andthe.ordinates t=a srrd a=! isgvenby

(12x1=12marks)

', i

Trrrn over



j : tC* ---

13.

S'e5szs

I

(9x2=18marks)

15.

16.

L7.

18.

:
19.

x-B
L4. Find llm -o-.r-+2y'-Qt

Find the equation of the tingent line tri the cune y = J-x. ailr = 4.

Find thq absolute extrema of f (x) = x2l3 on [-2, 3]. . '

Find the points of inflection of the function ! =2+cosr,r ) 0.

. ,,-- 5*2 +8r-3
Find lrm

*+@ gxo +2

Find the horizontal asymptotes of the graph of the function f (*)=*

20. Find the linearization of f (x) = sB - 2x +3 at x = 2.

if y = [i' cost dt.

l-x
22. Find .tfr*r.

Find ,lim 
rV'.

Veriff Rolle's theorem for the function f (*)=tanr in [O,n].

dv21. Find -*
dx,

25.

26

27.

Part C (Short Essay Tlpe)

Answer any six questinns e5 - 33).

Eoch qucstion carries 5 marks.

State and prove the rule for the limit of a sum.

Show that if a functionfhas a derivative at * = c s then show thatfis continuous at x =c.

State and prove Rolle's theorem.
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28. Veriff mean value theorem for the function f (*) = *? -g*2 +2x in[r,;]

29. Find the intervals on which f (*)= -x3 +12x+5,x e[-S,a] is increasing and decreasing.

Find all the asymptotes of f (*) = H
Give an example of a function which is not Riemann

Find the area between y - 
"""2 

* and y = sinr from

integrable. Prove your claim.

0 to nl4.

30.

31.

32:

33.

35.

34.

Verifu the mean value theorem for integrals for the function f @) = in [0, 3].

(6x5=30marks)

Part D (Essay Questions)

Answer any two questions (34 - 36).

Dach questinn carcies L0 m.arks.

A dpamite blast blows a heavy rock straight up with a velocity of 160 ftlsec. It reaches a height of
s = 160/ - LfiPfr,after t seconds.

a) How high does the rock go ?

b) What is the velocity and speed of the rock when it is at 256 ft above the ground on the way
up? on the way dowh ?

c) What is the acceleration of the rock at any time t during its flight ?

Sketch the graph of the function ! = *4 - 4x3 +10, by inspecting increasing, decreasing, concavity,,

points of inflection, local extrema etc.

a) A curved wedge is cut from a cylinder of radius 3 by two planes. One plane is perpendicular to
the axis ofthe cylinder. The second plane crosses the first plane at 45" angle at the center of
the cylinder. Find the volume of the wedge by slicing method.

b) Find the area of the rqgion bounded by the curves Jt = x2 and y =.r4 -4x2 +4:

(2 x L0 = 20 marks)

36.
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Part A (Objective Trpe)

Answer all twelve qrrcstions.

1. Find jTr(ry
:.

Z, DifferentiatB 
"o" 

(r2 * 1)*itf, tespsctto r.

8. Suppose J* f (r)=s."d 
JT. c (r)=-2.Find,l31 jti

4. Find second derivative of y = sin, + costr.

.:
1o

G. Evaluate Z P'.-'------ fr-= 1

f:'

7' Find lim 1*
,_+6 fro

8. Absolute maximum of the function ! = x2on [0r2] is --.=:------.*.
.:

9. Find dy if y = xb +37x.

Tqrn over
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L2. Surpposeih"t f f @)&=-2. Evatuate t,f <"')*.

12 +*-2
18. Evaluaterl* ?;

L4, urd absolute extremes of h(*)= x;zls on [- Z, a].

18. i'*d# f **.

16. Given t- rzfasu(x)<t+ *l1for attr *0. Find,,* " k).

L7. rr u* f 9) = L rind ri* f (1).
x+-2 ro x->-2 xo

, ,,..t: (12 x 1 = 12 marks)' : r,:..'.r \Izr ^ 
I i

. Part B (Short Ans'rer ttrpil, ,l

Answer any nine questiani.

18. Show that JT1 
6x -3=2'

'5*2 +gx -g19. Evaluate lrm --- a--- -.x+@ 8X" +2

I
xo +l

20. Find the derivative of I =n.

21. Find the linearization of r8 -r atr = 1.



22. Express the Iimit lfr*o f=r(nf-'*) 
Mn 

^rdefinite 
integral where P is the partition of

.,:! ".t I ::

D 78L67

(9x2=18marks)

Give an example of a function with no Riemann integral. Explain,23.

24. Show that the value of $

2,8.

zip.

92.

83.

80. Forwhatvalues ofo is f @={:r,
x <-2;
x> _2 continuous at every r ?

at the point P (2,4).Write an equation for the tangent to the

Does the curve y = x4 -2x2 +2 have any horizontal tangents ? If so where ?

Findtheareaofthesurfacegenerated'byrevolvingthecurve y=ZJi,lsr<2.aboutther-axis.

(6x5=30marks)
Tur:n over

.fllIosr d.xcannot,possibly be 2.

Part C (Short Essay Tlpe)

Answer any sk questiorts.

25. Find limh+0

27.

31. Find the slope ofthe parabola y - x2

parabola at this point.

26. Find the asymptotes of the curye ! =Z+sinr.r

Find the interval on which g (r) = - ,3 * LZx + 5,- 3 < * <.3 is increasing and decreasing. Where

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

Show thatrthe functions with zero derivatives are constant- : ',:1 
:

n2 +x-G
Show that f @)=ffi has acontinuous extension to x=2, andfind that extension.
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:

Dart D (Essay IVpe)

Answer any two questions.----J -'-

84' 'Find the volume of the solid generated by revolving the regions bounded by the curve

a) Find li'ry;f(")*u,BX- f {*\.

b) po"s XS /(') exist ? ffso, what is,it ?Ifnot; why not ?

d) Does ,lr$+ / (t) exist ? If so, what is it ? If not, why not ?
I

36' Find the center of mass of a thin plate of constant density I covering the region bounded above by

. (Z x 10 _ 2O.marks)
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' FrBsr SEMESTER B.sc. DEGREE ExAMrNATroN,
(CUCBCSS_UG)

MAT ].C OI-MATHEMATICS

Time: Three Hours
, part A

Answer all twelve questions.
Each q uestuo 

"orrrii 1' ;;;.

s (x) =- 2, find )y,rf(r) g(r).

Find dy ify = ssg 3x + x4.

1
Write the sum without sigma notation : f Okz +en.

h=t

Find the interval in which the functioby = xi is concave up.

Find absolute extrem a of y = x2 on (0, Z).

,16. Find lim ----- r-_r(t_")r'

7. Define vertical asymptote.

,
8. + f" cos tdt= .......

a1c J- tr

2:

3.

4.

b.

i

MaximurR:80 Marks

9.
n-

Express the timit lin i I 
a r.

llpll+o Erl- ck- --* where P is. the partition of [2, B] as an integral.

10. State Mean Value 1lteorem.

Turn over
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11.

t2.

Eind all possible functions with derivative y, = te|.

ShorteSt interval length of a partition is cdlied.T-. l

, Part B (S.hort Answer Type)

.Attswer anY nirre q4estians,
Each, questian eani,ei Z marks.

13. Show that if tim lf (")= o, then lim f (r) = O.x_rc, t+c

14. u,[s-z"z <f @)str?. for -1<* <1, find,r!xf (r).

15. If li- / g) 
= L lindx-+-2 xz

23. Show that iflis continuous on Ia, b], a

ta; bl.

D 52?61

(12 x 1= 12 marks)

then f (*) = 0 at least once in

,_ / (").
r-+:2 x

16. Find the slope of the curvey = 7Jx at * = a.. ' ,'

x
17. Differentiatef(t) = ;1. lllhere does the curve I = f @)have slope - 1 ?

18. Show thaty = - x- is not differentiable at* = 0.

,.: ,.19. Find the equation for the tangent to the curve ! = x + 1at(L,31.
tc

:,
21. Find the firnction whose.derivative !s sin * and whose graph passes.through the point (0, 2).

'.1

22. Shqw tr64tr lim i = 0.
x'+q 't 

:

*b aud if

24. Exptess the solution.of the initial value problem 
#=run *,.7 (r) = E 8s an integral.

(9x2=LSmarks)
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part C (Short Esqay Type)

Answer any six Questionsi.. Each question ca,rries 5 marks,

25. show that the lrne y = rr,$ + b is its own tangent at any polnt (*9, mus + b).

26. when does a furiction not hirve a derivative'at a point, ? Explain.
27. show that iff has a derivative at x = c, then'/is continuous at N = c.

28. show that functions with same derivatives differ by a constant.

Find the asymptotes.of the cun/e , =#

Find lim 2J-: +:-r
n-+@ 3r-7

31' Find the area of the surface generated by revolving the curve y=2G,1<r <2 about the
*-axis.

32. Find lim
r-+0+

29.

33. Define/(3) in a way that extends f (tci) =
x2 -g
"r_ 

S to be continuous at x = 3.

34.

(6x5=SOmarks)

Part D (Essay Type)

Answer any two questions.
Each question carri,es lO rnarks.

Find the critieal pointd og1(r) = *Ltt ("- a). Identify the intervals on which f is increasing and
decreasing..Findthefunction,slocalandabsoluteextremevalues.

Findthevolumeofthesolidgeneratedby ievolving the regions bounded by the cugve
d

r=V5 !orr=9,!=-lry=l about.r-a:ris. 
i

Turn ovet

+4h+5 -.8

35.
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FIRST SEMESTER

Time : Three Hours

1.

2.

3:

(Pages:4)

B.Sc. DEGREE EXALINATION,
(CUCBCSS-UG)

Complementary Course

MAT 1C OI_MATHEMATICS

4.

5.

7.

8.

9.

10.

11.

Part A (Objective TYPe)

Answer alltwelve que:stions.

1

At what points are functio" f (") = j - + 4 continuous ?

(x +2)'

Define critical point of a function.

Soppose Ltg/(")=5 and t"gs(*)=-2. Find tigf(")s(r):

Find thb norm.of the partition 10,L.2,1.5,2.9,2.6, Sl.

Find absolute minima of y = xz on (0, Zl.

6. Find the interval in which y = rcs is concave up.

*!:rt'ldt= 

-'
Finddy if y=e65 +37x.

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

t;
Find lim nJr3.

x)-@ X'

Define horizontal asymptote of the graph of a function.

3-x
12. Find lim 

-.
,+2 3+X

Maximum: 80 Marks

(12x1=12marks)

Turn over



(9 x 2'= 18 marks)

24. *u* (Ao*
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Part C (Short Essay Type)

Answer any six questions.

25. Find the slope of the curve t,=Llx at x =o. Where does the slope equal -Y4 ? What happens to

the tangent to the curve at the point (o, Lla) as a changes ?

26. Show that functions with zero derivatives are constant.

27. Find tlie asymptotes of the graph of f (*) = i\.

28. Find tim * Jx * +n * - JA
,+u 

"

29. Show that funetions with the same derivative,differ by a constant.

30. Find the area of the surface generated by revolving the cgrve y =2Ji,1 < * < 2 about tire r-axis.

81. Express the solution of the initial value problem # = , Q),s(ro) = so in terms of integral:

32. ' Show that if f is continuous on [4, bl,a*b and if [:f @) d,*, =0, then f (r) = 0 'at least once in

lq,bl.

Sg. Show that if /has a derivative at r = o then /is continuous at o.

Part D (Essay Type)

t lnswer any two questions.

34. Findtheintervalsonwhich g(r)= -x3 +l2x+5,-?=*<3 isincreasinganddecreasing. What

are the critical points ? When does the function assrlme extreme.values and what are these
values ?

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

x = Jiy' , x = O, ! = -L,y = 1 about r-axis.

Turn over
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I 3-*,
36, Let f(r)= I z,

- lo
la+ 1.
L2

x <2;
x =2;. ,

g,2f ',::.

c 888s6

:.'.
(2 x 10 = 20 marks)

(a)

(b)

(c)

(d)

nnd ]g f(*) and -l5p f 
(r)r anaf{z) 

t

oles ligg f(r) oitt ? If so, what is it ? If not,whv not?

/.
. a l.

l

Does S f(r) exrst? If so,'what is r/t/ If not, w-h11not ?
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(Pages:4)
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FIRST SEMESTER ;' ..B.Sc. DEGREE EXAMINATION; NOVEIW_BEB"'

(CUCBCss*uc) ' -;,YIHF
Complementary Course

MAT lC OI_MATHEMATICS

Maximum: 80 Marks

. ,Part A (Objective T5pe)

Answer all twelve questions.

1.

2.

_1
Find lim

* -t (Br _ 1)"

,,
If f is th-e identity function , then *, 

,,5x, f (r) where *u is a point in the domain of f (x).

/ 1)3. Find lim I s +: l.*-+o\ X)

, 
4 -,, Diffe-re.,1.lgSuqi4{A$ + Sl wgh respe{ to x,

5. Find the second derivative of y = --x2 + 3.

6. Define absolute maximum of a function.

7. Define an increasing function.

8. State the Mean Value thqoTem.

9. Find the mitical points of y = *% p *Z'1.

7

Evaluate Z -zn.
.h=l.

Give an example of a function which is not Riemann integrable.

The volume of a solid of cross-section area A (r) from x = a tor = b is ......

(12x1=12marks)

(

10.

11.

12.

Turn over
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Part B (Short Anawer Type)

,,. .lr. '

.t...ii) r,i'..
'f

14.

16.

Llvaluate lun:-. .*-l 1 ,cz -x
..,..r.. ;*i

For the tunction t (*l =[% '* 0 'fiod 
,Bro ,E (r) * "r.rl"t" 

why they do not exist.

Show that the derinative of a constant fuqction is zero'

. *2_\
17. Find the derivative of y = 

-

lim
PI+

.,.:_;i..:, ..

;,{'"u' -2c1, +5)21. Express the limit 
,,

of [- 8, 5].

22.,,:Find *.rt y= J cosrdf.
r,' ,, dx 6

1r. .

23. Ilsingtheine.quality cosrr[l -.%),findalowerboundforthevalueof ["*,att\
' .,, ,,.: :, , ,.' , ' , iij'ir l:' ,,'i .r' i,,.' 

, rl:i-,. rlr,: i .r.::,''. , '1.

: I:: "' ) 
t' (9x2=18marls)

a

''j

--/
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Part C (Short Essay trpe)
Ansyter any dy questinns,.

25.Findthecontinuousextensiontor=2ofthefunction/(.t)=w,.:.:l.

',1;.j

I o *<o
26. Let f (r)=t sin/* *>0.

(a) Does lim f (r) exist ? If sqU,hat is it ? If not, why not ?r-+0*' '
-L'i'(b) Does lim f (r) exist ? If so what is it ? If not, why not ?

(c) Does 
*lim / (r) exist ? ffso wtrat is it ? If not, why not i i'

27.,,'. Find'the equdtion of the tangent to the curye f (*) = (x + l)2 at the point (1, 4).

28' If s= t2 -3t+2,0<t<2 gives the positions of a body morip€ on acoordinate line,:rluiths.io-
metres and t in seconds.

(a) Find the body's displacement and average velocity for the gtven time interval..
(b) Find the body's speed and acceleration at the endpoints of the interval.

2s. Show ,hut 
,LT* (t+ x)/* = s. 

i

30. Find the asymptotes of the curve y = '* l.' x+2

31' Findtheintervalsonwhich s(r)=-*8 + t2x+5,-3sxsB is.increasinganddecreasing.Where
does the function assume extreme values ?

g2' A pyramid 3 rn high has a square base that is I rrz on a side. Ttre cross-section of the pyr.amid
perpendicular to the altitude * m down from the vertex is a square * tn o1-a side. Find the volume
of the pyramid.

33. Find the average value of f (x) = 4 - x2 on [0, g]. At what point in the inteival does this function
assume its average value ?



94.

85.

36.

'*
4

Pi*o'iti*$,i5,*r -

.Answer any trto Qtnstions,
trJ,*f($-ae.H*(r)=M,proYetlut,,}Ti(fk)*g(,)=L**.'

,'ifirefirstderivativeofthecontinuousfunction l=f (x)is y,=Z+*_*.F+d y" andsketchthe

(a) What are the critical points off? 
l

ft)onwhatintervalsis/inaeisineordecreasing?.:rr.:i
(c) At what point if any, does f agsumes local maxiuum and minimum values ?.

Find the area of the ry* ia the first quadrant that is bounded above by y 
= 
G and berow by

the r-ads and the line y = t -2.

t

.ts

.:i

I
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FIRST SEMESTER B.Se. DEGBEE EXAIVIINATION, J

Time : Three Hours

(U.G.-CCSS)

ComplementarYl Course
\

MM IC 01-N&\THEMATICS

Part A

Answer all questiotts.

3

4

1. rind,$r&
j. r+L

2. At what points ii y = * continuous ?
-'rz -4x.+,3

Evaluate s'(2)t f g(t)=i'

What is the parametric form of x2 + f =4.?

5' Find the absolute extrema of g (0) =g% '- 32 < 0 < 1'

6. State Rolle's Theorem.

' 
-c /L\ f 1-\

z. Find the value of 'c' satisfying f'( ") =f 
(?l=rl") in the meaa value theorem for

f (*) =, * 1 in l%,,1.

6

state the Fundamental Theorem of calculus to evaluate definite integrals'

.Define a smooth curve.

8.

9.

10.

Ma:rimum : 30 Weightage

.1ar:* ;'. -:_+s 
_ _ '

I

Turn over
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1' Lt
,-t0

:l

Part B

Attswet anY niiAe questiorw. I fi:t :

''.' 1r

13. State Sandwich Iheorem and use it to find ,I,jo S (r) if 3 - rB < g (.r) <3 sec * V r.

]::.:::*.: ,

14. Find a 6 such that 0. l, - rol. 5 =lf(")- L|.., f @) =Lr,L=|, q : 4,e = 0.05.

.L7.

18.

1q i: ;'

19.

Find the linearization of f (r) = ,3 - r at .r = 1.

"iS6k
Evaluate i, k.L

11. /O* form.

34r48
zo. If 'J / @)d.z=3, j f@)d.z=z andfiscontinuous,find tr fk)d.zand' I F@)ar.

'34
. t:i

21..Graphthefunqtion/(")=.x2i0[o,1].-,-..j'i..,.,::1li..,

22. Give the formula for volume of a solid by revolving about the y-axis.

,,: 
,

1

., J(12"; =rweightage)

r
i
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(9 x 1= Sweishta8p)

23. Define aq astroid and sketch it.

Find Lt
.r-+O+

$+ x\%.

. Prrt 0
,;

Answer an51 frv6 $tcatians.

Show that y =.fi is not difrerentiable at r = O;

Satis& thehypottresis of the M€an Vrdue Ihertrem,

24.

25.

27 . Find the critical points, intervals in which increapiug or and local e$remq if they e{et

26. Find an equation of the tangent line to t =L+F at (8, 2).

if f'(*) = (r - r) (* +'a) (r - s).

28. Forwhatvalues of a,m,b does

[3'r=0
I

. f(*)='{ -*2 +8x+a,o<*<i
I

Lm.* 
+b,l< x<2

30. Find the area of the regfun between the *-axis aqd y = *? -g* inl,$ <x <2.

gZ. Find the 
llateral 

surfaee area of tlre cone generated by revolvlrrg y =%,0 < * < 4 abbut the

' r-axls.
(6x2=l0weightage)

Part D

Answer both quedions.

*2
83. (i), Find the equati,on(s) of the asymptotes and,Sraph them: y=;i'

29. Define average value of a tunction f. Find the average value of f (*) = i -f on [0, J5].

{

Turn over
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. Do the following exist ? Find them if they do :

G) ,::I (").

'i ...:

(ii) Let f(*l={*''**t
[0' r=1

(e) ,'ll f{*)

84. (i)

o{ ',.!:.:$.,i ---;
'l!.-.qqgg 

;:1.

- 'r, t-

i.,.';iiiil.: . : .': .., r-- ' - ,
region bounded by revolving

ti
..i-r '. :-:..'j

. t.

. -: Js..
r :l-:

,a:{:l:":i'". i..
'. 1:a . ' '; )- \.'-:

'l

!.

,i
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FIRST SEMESTER B.Sc.

Time: Three Hours

Part A (Objective ftpe Questigns)
Answer all twelve questions.

: Each bunch of four questians canies t weightage.

*3 + 4x2 -31. Find Lt & ' '-' -
- ---- ,llr x2 + 5

3.

4.

b.

6.

l-

Maximum: 30 Weightage

2. Find a point of discontinurty of the funct-ion y =
x+2

Define Bolle's theorem.
TheformuIaforfindingthesumofsquaresoffirst.n,natura]numbersis-

Express tipf i(gC'o .zco+ S)Oxo asanintegralifpdenotesapartitionoftheinterval [-f,:].' tlPll+o f; \

,!
l

l

I
I

i
I
l

a
I

I
1

-l
I

i*o

Lt
J-r0

9.

@

11.

L2.

tlt
8. Evaluate l;dg.4 L

.9
Suppose I t(idx=-r and

I

If .f is integrable orr[4, b] ttren the average value of .f on lo,bl
W\ere:does the function j,,= sec r have vertical'asymptotes ?

sinr2 
. 

-

t

g?

Ir(r)dx=5uoenlfQ)a'=
71

(4x Y4 = I weightage)

(4xr/* = lweightage)

Turn over

isav(fl=

Use L'l[opitals rule find



15 Suppose f,g/(r)=landl$g(x)=-5 fr"d li$ ffi
16. Firrd the slope and equation of the tangent at the poiut (3, 3) to tt 

" 
curve

17. Find the function f (*) whose derivative is sin r-and whose graph

I
i

I
i

i
I
I

I
i

i
I

l

!

l

I

I

l

I

I

I

I

.t

o
i4

Part B (Short Answer ftpe Questions)

Answer a"ll nirre questions.
Eaeh question carries L weightage.

' \-/'
D 82494

the

13. ['ind fi. +L*l .

'-' {x +3 -2

L4. If l-x' <u(*)=r**forall x*0 thenfind Ll u(*).

g(x)=- r-.

passes through

18. Find the linearization of f (x)= \F; at x =3 .

r
Find the area between the curve y =;+ I and the*-axis on the interval [O; f].

d Frno
Evaluate ; f- 

sec2 Y dY.

w'I

l^(9x 1=gweightage)
I

Part C (Short Essay euestions)

Eaeh question cairics 2 weightqge

'the function lr, = [] 
-' 

" 
- rFind the first and second derivatives of , # )(l 

* r).
\

rc f(x)=x*1,L:5, xo=4,e=.01,'findanopenintervalcontaining x, andavaiueof 6>0

19.

20.

2L.

22.

23.

1



I

I

F

t

I
I-

F-

I

i
i,
L
l,'

i

I

D 82494

24, Thecurye !=axz +bq+c passesthroughthepoint (t,Z) andtheline y=x igatangenttothe
curre at the origin. Find o, b, c.

x+3 ,

Find the asymptotes of the cune I =-.

Find.theareaofthere8:ionenclosedbytheparabo|ay=.2_x2andthelinQ!.=_x.
,:

,l
cI

Use max-mrn ineqrrality find upper and lower bounds for the value d ! 6 *. 
.

28. For what values af a, rn and D does the function

x=0

0<x<1

lSrS2

25.

<
26.

27.

Satisffthehypothesesofthemeanvaluetheoremontheintervalto,zl,

(5x2=l$weightage)

..'r.i

29; 'Find y'andy" and graphthe frinctioa !=xo -4x3 +10. Include the co-ordinates of any
extreme points and inflection poiuts.

f

lochl

30. Find the area of the surface generated by revolving the curve y=Zji,1<x(f, about
the *-axis.

31. Find the volume of the solid generated by revolving the region between the curire y = Ji and the
lines y=l,x=4 abouttheline l=1.

(2x4=Sweightage)



Nri:
ii

i1
-1

l.r

FFryqF-.:I€.5
.

1-\*-
c,48583

?

i

l

li

'J

r1

t
1

rX
il
u

=i,it

il
i1

ll

I

i
I
i1

I

I
I

il

i1i

lil

tl
ri

Time : Three Hours l\iaximum :,80 Weightage

--- --'- =-*- 
-* -/ . ', '

,,__ 5x2 + 8* -B /1 Evaluate li* "": i"'r-+6 }Xz +2
2 Find dfry = sin 3r. .. A -

{r'a

3 Write the sumgwithoutrsigrna notation and then evaluate the sum i t-tl 
--i 

"in*

:: . 4 suppose tuat J/(r) dx =5. Find [-f @) a* . ],.

-G-F-E=+=€*E Evatua" 
J [r" 

_Z 
)*

,. x2 +LI-LA :6 Evaluarc fim- ffi
? Define the contindity of a function f at a right end point *E D of its"domain. :

li---- ', i - r-1 .- t
8 Evdluate limvr+r-r. '.-"''+%; - 3

^.. . r+0 X.-
,al ,

l,:

I Find the slope ofthe curve f (x)= 12.+l at (2, d).

l l State the mean value theorem. 
: : :i: - i- " '

12 The radius r of q, circle increases from ro = 10 m fo l0.l m. Estimate.tUi .ii""""se in the '

Cireles area A by ealculating d A.. ' , :-''

(tZx % = B weightage)
III. Short answer type questions. Answ er all nine questions :

( t 1\13 Findlt4l . --1.
*-+0 \SIn.I X )

. . Turn over

it

::

i!:c-
I
It:.
lI

i

:,

|:
I

l

.

::.
I

i.

:i

(Pages:8)
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14 . Find the'abso&ite maximum and minimum value of .g(t) = g, - t4 on l-2, ll.
I '' r'i :'

15 Find the asymptotes of the cunr6 y =#

16 Find the linearization of f (r.) =1g3 - r at*'i l.
:

4,
L7 Evatuate ?r(u' 

-3fr).

18 Find the average value of. f (x) - -gxz - 1 on [0, u.

dq
Evaluate -- lcostdt----.ctx 

d

j-: ra:n=ii!j:.:j.:i--. r_i;, ::. _{

'Bt"-1+hetit"'d6e, th" slop ofthe ";; 
y='1 eoudl -1 ?'-- #-:-*- 4----"-'

UI. Shortessay. Answer any fiue questions from seven :

22, Show that .g+ 
(1+x)% =s.

l9

2A Find the volume of the solid ge-nelratbd by revolving the region bouaded by :

23 Prove that the function y ;l xf is differentiable of 1- o; 0) ana 10, *; but has no derivative
atr=0.

Find the asymptotes of the cun/e ! =Z+ry :

,c

Expregs the solution of the following idtial value problem as an integral

Differential equation , !=tanr..ck

Fftd the total area between the region ! = -x2 - ?x, -B < r < i 
"rra 

the *-axis.
Find'th€ volume of the solid generated by'revolving the region between the pardbolax=y2+landtheline*=B J,outttretine*=S. 

--' '- ----

24

25

26

ZI



it cd85gs

28
,:

Find the lateraf sui:ke,arga of'the gqrne,generated bf revolving,,.,iA* tirr" segpent

(5xPL10''iveightage)

(2x4=Sweightage)

bF-

€r,

1

rlL 
=,:,r.,,.!,....

,:l ,'

,/.

,';-. - .:a .

_.., . l-
l E;.S::.
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FIRST SEMESTER

Time: Three Hours

B.$o. DEGREE EXAMD{A{.IoN,
(CUCBCSS:UG).

: Complementary Course

I\{AT lC O1-IVIATIIEMATIES

! Section A

Answer aUl questions.
Each questinn carries L m.ark.

Maximum:80 Marks

':

,. .., i'

(Pages :4) N

. Reg.

1. Find 
", 

t2 lt-2.
t-+l t _L

2.

3.

Shovq that the sritn of two continuous functions is continuous.
j 

.r
If *L:rf 

(x)=Utod,tj" g(x)=-2, find ,ry"rf (x)e@).

Find K' ( - 1) if k (z) =+

Find Lt *J.
:r ->+co Xo -2

4.

't ,dn5. If p=-fr,fi"d+.
tlq+r dq

6. What is the derivative prOduct ruie ? i

7. D.oes differentiability of a function impry continuity ? Is the converse true ?

- x-+-@ X"

9,

10. Is the r.axiS * uyrt ptote of f (r) = 1z

I\up over



7

1.1.

12,

Give an example of a non_integrable function on [0, l].
Find.thqayeao-f*the regiga.betss+' =-*.U U*=t*ir,oo [0,,6J-

, ,]

Seetion B

": **;iingj$eii4'iestb*:
'Eaeh'que'stion" 

aa|uias i rnarks,-

D 13817

(l2xl=12marks)

t-
13. Find Lt = 

J.# - 3.
' : ' ,t-+9 .'.f I-9'

14. Provethat. tt', x=xo-,., | ,, ' 
" '

x_+xo

{. 'a :

15. Prove that the derivative of a constant function is zero.

16. Find rhe fiist derivative of (0 ...4(qlii.qii

L?: Findthefirst,fourrAerl esof 1= xs _Z#+g*_g.,:

j,*3 +718. Find Lt , '
t-+co X" -&o +X+7

19.

20"

Find a linearization: off y (xy = ffi,at r = 1.

Find dy,if y;s8,- 8, '' 
, - ,' , ,, :" ,.:

27"

22.

40.

24.

(9x2=18mai"ks)



27. Graph the curve y =%.Find its slope at x = a+0. When is the slope equal to -L/nZ

Find the total area between the region y - - *2 - 2x,- 3 < r < 2 and the r-axis.

Show that y = lrl is, not differentiable at the origin.

State the Mean Value Theorem for definite integrals. Also show that if f is continuous on [o, b],

b

a*band'if!f@)e=0,thenf(x)=0atleastoncein|a,bl.

State pnd prove the fundamental theorem of calculus for the evaluation of definite integrals using
anti-derivatives.

(6x5=30marks)

Section D
. Answer any two questians.

Each questinn carries lO marks.

34. (i) Find an equation for the tangent to the curve ! = x +? at @,4).
x

q3+3(qn-t\(ii) Find the second derivative of p = .;- I ----i-- l.t+zq I g" )

D 13817

25.

26.

3

Section C.l

Each question canies 5 marks.

Applying the definition of limit, show that *:r(y;)is;

Show that the line y = ntx t b is its own tangent at any point (16, mxo + b).

28. Find t't xsin(/*).
tr+@

29.

30.

31.

32.

33.

(iii) At time 't',the position of a body moving along the s-axis is

body's acceleration each time the velocity is O.

s = f3 - 6t2 +9t metres. Find the

Turn over



- i.: ':. ,,

85. (i)' 'f{nd thei, cnl,poiot, &f',tn" whi65.f,,i$ r*:*
extretna, if &€r, €xbq gives. ft (s) -

..
- (ii)' Evaluatn :

, .!.

r::j

(a). r r sinr -oofr.i .,

-:\A

...6:*'-Bs(b) rT-Eqr-'

-;l_ .!

i u:-

..,,..,.',

'' l_,-

'.:

..,i:. .f''

86' (i)

(u)

'.:

:, ia:'l

E
i:.

E;'

j:a ,?'i

1l', ?

.



t -o 
r+sao

1.

2,

L

9.

IrRsT SEMESIER B'Sc. DEGREE E'(AMINATION,

icucBcss_u'o )

Comli@entary Cout6+Maihemati@

MAT IC O1-MATIIEMATICS

Anuer dll r,.lae qrc,tiore.

At shat ports are the tunctioo r = !9= onttrwG ?

Find iheslop€of ,(,)=42 +1 at(3, 1'

Find the denvadre of , -_ I sing ttE deGnitiotr of ilerivaiiY€ .

15
lnd d€ second derivative of ,=7-t

IIow fst itoes the dea ofa ciele change wilh Bspect !o tie di'mehr when ihe di@eier is 3 m ?

2,3 -3r2
FiDd lheritic5l Poitrreor / (r,-- ;-

Cdaph iIE Pdabola Y = ,t.

F*d,:'-;,-?

s,

10, EvaluFte the tua of the fi.st 20 oh6'

11- State ihe mear value theoEm fot it€irii' int4!a1s

12. Find tls inter*ction point of fG)='-I and e(")=-''



A@uet all. nina quEtiaas.

-1<, i 1, nnd ,I"f(t)

14. PrNe dDt ltr/(r)= 1

15. Supp4.,Lr,c/lr)=s and Ir P(r)= -2. rind l

12 f*l

16, Find rhe derivative of ,

17. Find the equarion of rh€

13. Frnd I,r -:l

19. aindihe linerizaiion of

hr .L1.lll,r+3ct,)l .a"d ,i,) r,i /(')
'-"rt) cG)

tLe cuNe r,=/ 4r+r ar(2,1).

(" u(

2t.
22,

23,

Iind the @a of the .egion enclosed bJ r, = I - Z and, = 2.
Find tle functidn /(r) whdse derivarive is sin, ed whose $aph passes rhroush (0,2).

lind the denvatires or all orderd oa , = :2120 .

Shte boti pait otthe Gndamenral rheor€mofcshulrG

="rlx)

(9:2=rSDarks)
. Sectio! C

A$uet dn! Ei quqtiin,

has no limit poinr as r app.oaches zero tron ether side. Also skerch ihe



26. rvaluate,firffi-.

27, Ihe cuFe r, = dl + 6r+. pass.s thmuah (1, 2) md js rbsqt tol = r ar trD

28. srate and prove rhe p.dduct nl€ ror derivarives. Use i o fmd rhe deiEti* d, = (l +1)(/ +3)

2s. Findthen6habodstu"h/{r)='_2o,r/2kinrecincmdd"rcs,ns.tddtrryttrsldr@

30. DefDe ama$ yalE oa ar inteeralb nrciion ove. a closed ini.pat. Find tlE avenge vatue
of /(r) = - 3l- 1on 10,11. shore in lhe si6 irteryal do$ fG) asume it ave.are value,

31. shon r.ar ,ll-(l rl ' ?

32. An obj{l is d.opped from tle top or a 100 m hish torer. IrE height ab.ve sroud aiter l,seonds
is (100 - ,1.9 ,2) n. lIow lasi is ii ialting 2 se.onds aiie. i! is dopped ?

33. F\nd rhe de,i*ri,e * i@s' d,

,(ii) by diFerentiaiins ihe intecral

by (i) ewluating ihe iniegal dd diflereniiatinr $e frult j md

Sectio! D

Anruer nnt ann quesai.re,

3.1. (i) Findths ea ofthe &sio! endNed hy tle cu €s.r+4rz-4

' 
ri, Ftud rb. \olme ofroc sold genemEd by rovotvins th; reslon

about tIe r-*is.
35. (i) G.aph Ure tulctioD , = '. -.4r3 + 10 by fndilg ttre tusi and 6Md dqivativ€.

rii) Elaluah Lt r-;-r-orDl6e.rl

bounded by, - 1,, = 0,,- 2

:



G)-lr . - ". 
Find

, 
tt ./k) dd 

" 
lt - 

f(,).

DG at^/(r){st ? why o shy loi ?

, !tr,/G) ed ,l.{.fc)

o"", ,Ljnl(') .a"t , rrn5, 
", 

.ly ,"p

that ine L@y=ro + 6 is it8 m targEt

(b)

{d)

(ii)

(D

at dy poilt (,o,aft + 6) -

(2 , r0 = 20 EdL!)



Gl'1r.rr>r.nnd

, 
Lr ,/k) md 

, 
Lt 

- 
f(,).

D@ .Ltrf(,)E6t ? why orvhy lot ?

, 
Lr{-rG) -d , y{*rc)

oo"" ,!tnl(') 6us , e71', o' .1,, ,01 ,

ihat ile li@, = e + 6 iB it8 om laledt

{d)

(ii)

(D

ai any point (&,,:o + 6) .

(rx


