C 4161 (Pages : 4) NameE..oeeeeereersearanencocsenesenenenenseens

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 f (x) = cos x, on [-7/2, 7/2].

. 1
2. Evaluate lim (5 + —j-
X —> ®© X

3. Find the average value of f (x)=4 —x” on [0, 3].
32 _
4. Evaluate Il x 8% da.

2, 6k
5. Evaluate the sum kzl il

5
6. Suppose that fis integrable and that Ilz f(x)dx=-4, _[15 f (x) dx = 6. Evaluate _[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 =/ (x), a <x <b,about the x-axis ?

Turn over
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
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What is the moment about the origin of a thin road along the x-axis with density function 6 (x) ?

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

State Hooke’s Law for springs.
(12 x 1 = 12 marks)
Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks.

State the Max-Min Theorem for Continuous Functions.

Verify Mean Value Theorem for the function f (x)=x* + 2x — 1, in the interval [0, 1].
Find the linearization of f (x)=/1+x atx=0.

Evaluate J‘f 4 | x |dx.

3
Using substitution evaluate the integral I o VYT 1dy.

Find the area of the region enclosed by the line y =2 and curve y=2x2 - 2.

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

generate a solid. Find its volume.

Set up an integral for the length of the curve y = x? in the interval —1<x <2.

Set up an integral for the area of the surface generated by revolving the curve y = tan x,0 < x <n/4;

about x-axis.

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

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

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

(9 x 2 = 18 marks)
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25.

26.

27.

28.

29.

30.

31.

32.

33.
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Part C (Short Essay Type)

Answer any six questions.

Each question carries 5 marks.
. , 2 2
Given f(x)=(x-1)" (x+2)".

(a) What are the critical points of /'?
(b) On what intervals is fincreasing or decreasing ?

Find the asymptotes of the curve :

_x+3
x+2

State and prove Rolle’s Theorem.

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

3

Find the area of the region between the x-axis and the graph of /' (x) = x° - x?-2x,-1<x<2.

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.

42 321

Find the length of the curve y = 5 0<x<1.

i

Find the volume of the solid generated by revolving the region bounded by y =+/x and the lines

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

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

from x=0to x=2.

(6 x 5 = 30 marks)

Turn over

69534



34. (a)
(b)
35. (a)
(b)
36. (a)
(b)

69534
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Part D (Essay Type)
Answer any two questions.

Each question carries 10 marks.

Sketch the Graph of y = (x - 2)3 +1. Include the co-ordinates of inflection point in the graph.
(5 marks)

Find the intervals on which g (x)=-x® +12x+5, —~3<x<3 is increasing and decreasing.
Where does the function assume extreme values and what are these values ?

(5 marks)

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

that
[7F(x)dx=F (b)-F (a)

(5 marks)

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)

Find the area of the surface generated by revolving the curve y=2+/x, 1<x <2, about the
x-axis.

(5 marks)
Find the center of mass of a thin plate of constant density 8 covering the region bounded

above by the parabola y =4 — x? and below by the x-axis.

(5 marks)

[2 x 10 = 20 marks]
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Part A (Objective Type Questions)

Answer all questions.
Each question carries 1 mark.

1. Find the minimum value of f (x) =22 - 1 on [- 1, 2].
2. Find the critical points of f (%) if 7 (x)=(x — 1) (x + 2) (x - 3).

o

3. Find

lim 2x+3.
x—)oo5x+7

1 (_1\%
4. Write the sum Z (—1-)— without sigma notation.
I

5. Evaluate (} [-&(x) Jd= if (} g(t)dt=+2.
-3 -3

6. State Fundamental Theorem of Calculus.

'i. Evaluate T[ (x2 +x ) dx.
0

8. Setupan integral to find the volume of the solid generated by revolving the shaded region about
_ the y-axis : : -

Turn over



10.

11,

12,

13.

14.

" 15.
16.
17.

18.

19,

20.

21.

g Saiw o . C81805

Set up an integral to find the area of the shaded region of the figure in Question 8.
Set up an integral to find the length of the curve y =x/2,0<x<4.

Set up an integral to find the area of the surface generated by re\}olving thecurve y = x3,0<x< }é
about the x-axis.
Find the wsrk done by a force F (x) = x% N along the x-axis fromx=1mtox=3m.
| | (12 x 1 = 12 marks)
Part B

Answer any nine questions.
Each question carries 2 marks.

: - | 4 .
Find the absolute maximum value of f (x)= xé on [- 1, 8].

If f'(x)=0 at each point of an interval I, prove that f () = ¢ for all x in I, where ¢ is a

constant.

Find £(2),if (1) = 0 and f'(x) = 2« for all .

.- B

5
Evaluate ) k(3k+5).
' k=1

State Rolle’s Theorem.

B e
Find — ify = j udu.
dx 9

1
Evaluate ] £ (1+¢* )3 dt.
i 0 ‘ .

Find the area of the region in the first quadrant enclosed by the curves x = y2 and x = y3. -

A pyramid 3 m. high has a sqﬁare 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 on a side. Find the volume

of the pyramid.



22.

23.

24.

25.
26.
27.
28.
29.

30.

31.

-32.

33.
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Find the volume of the solid generated by revolving the regioh bounded by the curve

x =2 sip 2 ,OS'_yS% and the line x = 0 about the y-axis.

Find the length of the curve y2 + 2y = 2x + 1, from (- 1, - 1) to (7, 3).

Find the work required to compress a spring from its natural length of 0.75 ft if the force consfant
is k = 16 Ib/ft. '
_ (9 x 2 = 18 marks)
Part C (Short Essay Type)

Answer any six questions.
- Each question carries 5 marks.

State and prove Mean Value Theorem. .

Find the asymptotes of the curve y =2 + L using Sandwich Theorem.
4 i x -

Find the value of ¢ in the Mean Value Theorem for f (x) = xZ in [0, 2].

What is the smallest perimeter possible for a rectangle whose area is 16 in2.

“Find fhe_ linearization of f(x)=2®-x atx=1.

v , 2
Find the area of the region enclosed by the curves y = %—- and the linesy =x,y = 1.

Find the volume of the solid generated by revolving the region between the parabola x = y2 + 1 and
the line x = 3 about the line x = 3.

y3

Find the length of the curve .x = + :11— fromy=1toy=3.
y ,

Find the center of mass of a wire of constant density 5 shaped like a semicircle of radius a.

6x5=380 marks)

Turn over
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Part D (Essay Type)

Answer any two questions.
Each question carries 10 marks.

Find the intervals on which & (x) = — x3 + 222 is increasing and decreasing. Identify the local
extreme values, if any, of 2 (x), saying where they are taken on. Which of the extreme values

are absolute ?

2 -1

Graph the function y =

Find the area of the surface generated by revolving the curve y = 23, 0<sx< %, about
the x-axis !

Find the area of the region in the first quadrant that is bounded above by y= Jx and below
" by the x-axis and the initial line y =x — 2.

Find the center of mass of a thin plate of constant density § covering the region bounded by
~ the parabola y = 4 — x> and below by the x-axis.

(n) A springhasa natural length of 1 m. A force of 24 N stretches the spring to a length of 1.8 m.

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

(c) How far will a 45-N iforce stretch the'_spring 7

(2 x 10 = 20 marks)
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 Part A (Objective Type)

Answer all twelve questions.
Each question carries 1 mark.

x5

li
Find x_l)mw 55

‘Find absolute extrema of y = x% on (0, 2).

Find dy ify = 6 cos x°.

Find the interval in which y = x3 is concave up.
e : 2
Suppose J.z f(x)dx=-6. Find - _[3 f (%) dx.

n

Express the limit ||1}|l1m° 3. b(ck2 - 3Ck) Ax; as an integral, where P is the partition of [~ 7,5].
2 k=1 : e

Deﬁne average value of a function f on [a, b]. '

. Find all possible functions with derivative y' = 2,

: n/2
Evaluate .[0 sin? xdx.

5 = %
Write the sum Z k (3% + 5) without sigma notation.
: k=1 ;

Turn over



11

12,

13.

14.
15.

16.

17.

18

'19.

20,
21.

22,

State Mean Value Theorem.
Evaluate j L % i dx.
‘ Pa‘rt B (Short Answer Type)
Answer any nine questwns

Each question carries 2 marks.

L g 2-t+sint
Flndt—)—o_o» t+v"CbSi",.

QR
T B3
]EJ\V’I‘_alua-te'kE1 k.

Find »thé -average value of the function f ‘(»t')?:: sin't on [0, 2w}

I

Express the solution of the initial value problem Exzz tan ., (1) =5 as an integral.

Fnd———j costdt

. Find absolute extrema values of g(t)=8t—¢* on[-2, 1], . ..

Al

- C 62588

(12 x 1 = 12 marks)

S AT : o o e 6, L8 el B
Suppose that fis con‘t‘inueus and that 105 f(2)dz=3 }and .[0 o (z) dz =7. Find J: f(z)d=.

The reglon between the curve y= J_ 0<x<4 and the x-axis is- revolved about the x-axis to

generate a solid. Find its volume
Find the work done by the force F (x)= —12— N along x-axis fromx = 1 mto % = 10m.

-

s et sin 2x :

X —» © X



23.

24.

2.
2.
27,
28.
29.
30..

~ 31.

32.

. 33.

' Fmd the 1nterval in whlch f (x) =—x2 3%+ 3 is 1ncreasmg and decreasmg

=l x=4 aboutthehney 1.

g . e C 62588

o 3
Evaluate J:/ 2 sec? xdx.

o , . E Ox2= 18marks)_"
Part C (Short Essay Type)
Answer any six questions.
Each question carries 5 marks.

Find asymptotes of the graph of f (x)= ox—4°
N P |
Find Hm M

X 3x -7
Ifb, c and d are constants, for what value of b will-be the curve y = S +bx% rex+d have a pomt ‘

of 1nﬂect10n atx=17?

Suppose that £ (- 1) = 3 and that r (x) 0 for all xeR. Must f (x) =3 ?2 Give reasons for your

answer

Find the intervals on whlch g (x)=- 3  + 12x +5,-3<x < 3 is 1ncreas1ng and decreasmg Where .

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

Find the area of the reglon enclosed by x= 2y x = 0 and y= 3
Find the volume of the’ sohd generated by revolving the regmn bounded by y \/; and the hnes .
e 4 .

Find the leng_th of the curve ¥ =%+—— from y=1ltoy=3..

Show that center of mass of a stralght thm stripor rod of constant density hes halfway between its

- two ends.

(6x5= 3.0‘.marks)_

Turn over




34.

35.

36.

5y : C 62588
Part D (Essay Type)

Answer any two questions.
Each question carries 10 marks.

Fihd the center of mass of a thin plate of constant density & covering the legioh bounded above by

‘ parabola y=4~ x2 and below by x-axis.

A spring has a natural length of 1m. A force of 24 N stretches the spring to a length of 1.8 m.

(a) Find the force constant k.
(b) How much work will it take to stretch the spring 2 m. beyond its natural length ?
(c) How far w1ll a4b N force stretch the spring? = "~
What values of @ and b make f(x) = x3 + ax? + bx have,
(a) Alocal maximurﬁ at x = — 1 and a local minimum at x = 3.

(b) A local minimum at x = 4 and a point of inflection at x = 1?
: ' (2 x 10 = 20 marks)
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Part A (Objective Type)

Answer all twelve questions.
-Each question carries 1 mark.

1 vasohlylte maximum of the function y = x2 on (0, 2] iS ..cooeevenee: -
2. Finddyif y=2x° +37x.
8. Find the interval in which the function y =13 is concave up.
‘s -Suppose that" _[: f (x)dx=- 2, _evaluate E ! (x) dx.

5. A partition’s longest subinterval i.s‘called .

6. Find lim 2

x>-0 x

n
: - e ‘ : :
7. Express the limit of Riemann sums I 1}1“19) 3 k21(3ck -2, + 5) A%y a5 an integral if P denotes a

partiti;)n of the interval [-1,3].
8. Find the norm of the partition [0,1.2, 15,2.3,2.6,3].
9. Déﬁne critical ppint ofa funct‘ien,
iO. ; vaaluate ISsec x taﬁx dx. |

11. State Rolls’ Théorem; '
12. Define point of inflection.
; (12 x 1 = 12 marks)

Turn over



13.

14.

15.
16.

17.

18,

19.

20.

21.

22.

23.

24.

Suppose that F (x) is an antiderivative of f (x) = su;

Ry ~ | D 43194
Part B (Short Answer Type) ‘

* Answer any nine questioﬁs. -
- Each question carries 2 marks.

. 5x2 +8x -8
Evgluate x_m‘—‘—“. 322 12 .

Find the absolute extrema of h (x)=2%3 on[-2,8].

Find the interval in which £ (¢)=- t2 — 8¢ + 3 is increasing and décreasing.
Find dy/dxif y= [ cost dt.

Suppose [ f () dt =x* —2x + 1. Find f (x).

TR '
Evaluate 2. (k _3k)_'

lee an example of a functlon with no Rlemann integral. Explam

Fmd the function f (x) whose derivative is sin x and whose graph passes through the pomt (0,2).

—— dx.

Use Max-Min mequahty to find upper and lower bounds for the value of .[) 1+ 22

. o '
Show that the value of L J1+cosx dx cannot possibly be 2.

'Find the linearization of f (x)= cosx at x = /2.

sin2x

x o '
-, % > 0. Express f dx in terms of F.

€ x2= 18 marks)



3 . D431%4
Part C (Short Essay Type)

Answer any six questions.
Each question carries 5 marks.

+1 9
25. Find the linearization of f (¥)=2- [ ——dtatx=1.

26. Find the aréa of the region between the curve y = x2 and the x-axis on the interval [0, b].

sin x
X

- 27. Fmd the asymptotes of the curve ¥y =2+

28. A rectangle is to be inscribed in a circle of radius 2. What is the largeét area the rectangle can
_have, and what are its dimensions ?

29. Show that functions with zero derlvatlves are constant.

30. Find the lateral surface area of the cone generated by revolving the line segment y= %/2,0<x<4,

about the x-axis.

31. Show that if f is continuous on [a, b, a # b, and if E f (x) dx =0, then f (x) =0 atleast once in
[a, b]. “

32. Find the area of the region m the first quadrant that is bounded above by y = Jx and below by
x-axis and the line y=x - 2.

33. Find the area of the surface generated by revolving the curve y=2x,1<x< 2, about the
x-axis. | '

_ _ (6 x 5 = 30 marks)

Part D (Essay Questions) '

Answer any two questions.
Each question carries 10 marks.

34. (a) Find the curve through the pomt (1,1) whose length mtegral isL= r L dx
(b) How many such curves are there ?

: ‘ 2 N2, |
35. Find the length of the curve y =(1/3) (x + 2) from x =0 tox =3.

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

= \/5y2 ,x =0, y=-1, y=1about x-axis.
(2 x 10 = 20 marks) -
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Part A

Answer all the twelve qé.estions.
. Each question carries 1 mark.

2x
Finddyif y = .
. ¥ 1+ 22
A function with a continuous first derivative is said to be —

3 3 '
Suppose that If (x)dx=6. Find If (v) du.
1 1

If fis smooth in [a, b] then the length of the curve y=f (x) froma tobisL =
Find the intervals in which the function f is increasing given f’ (x) = x (x - 1).

The radius r of a circle increases from ry =10m to 10.1m. Estimate the increase in the circle’s

~ area A by calculating dA.

1

Evaluate 6“(’52 + ‘[’E) dx.

’ 4
Write the sum without sigma notation and then evaluate the sum kzl cosk L

State Ro]le’s Theorem.

What are the critical points of f given f’ (x)= x_% (x+2). )
. . Turn over



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

sin 2x

‘Evaluate lim .

X—»0 X

Find the linearization of f (2)= ,/1 +xatx ;‘0.

(12 x 1 = 12 marks)
Part B

Answer any nine quéstions.
Each question carries 2 marks.

: 1
Find the absolute maximum and minimum values of f (%) = - 25x=<-1

/4
; 9
Evaluate Itanx sec” x dx.
0

Find the volume of the solid generated by revolving the region bounded by the line y =0 and the

curve y=x- ::c2 .
3 4 = 3
Suppose that £ is continuous and that [f (x)dx=38 and |f (x)dx=7.Find [f (x)dx.
0 0 : 4
Find the function f (x) whose derivative is sin x _and whose graph passes through the point

(0, 2).

Find the average value of f (x)=x%~1on (0, V3 ) .

7 5
Evaluate kZI ("2k)- :

. o
Find % if y= ircost dt.



22.

- 23.

24,

25.

26.

27.

28..

29.

3 ' C 24738

. b ) ‘
. Show that iffis continuous on [a, b] @ # b and if If (x)dx =0 then f (x)=0 atleast oncein[a, b].
, a

df -
‘Evaluate ; J.‘/';dw-
0

Find the area between y =sec?x and y=sinx from0 to %

Express the solution of the following initial value problem as an integral :

Differential equation : % =tan x
Initial condition o y(D= 5.
| (9 x 2 = 18 marks)
Part C

Answer any six questions.
Each question carries 5 marks.

Find the lateral surface area generated by revolving xy =1, 1<y <2 about the y-axis.

About how accurately should we measure the radius r of a sphere to calculate the surface area

S = 4nr? within 1% of its true value.

' , 1
Evaluate the length of the curve x =41- ¥, - 3 Sysoe

Find the volume of the solid generated by revolving the region'be_tween the y-axis and the curve

2

x= o 1<y<4 gahout the y-axis.

x+'3
x+2

Find the asymptotes of the curve ¥ =

Turn over



~ 80.
31.
32.

33.

34.

35.
36.

4 | o A C 24738
‘ o

Find the intervals on which the function A (x) = — 23 + 222 is increasing and decréasing. .

Find the length of the curve x=siny,0<y <.

Fi_nd the area of the region enclosed by the curve y=x% -2 and the line y=2.

Find the value of local maxima and minima of f (x) = x2-4,-2<x<2 and 2ay where they are

assumed.
| , (65 =30 marks)
Part D | | |
Answer any two quesﬁons.
Each question carries 10 marks.

Find the area of the surface generated by revolving the curve y=2Jx,1<x <2 about the x-axis.

State and prove the Fundamental Theorem of calculus.

Find the centre of mass of a thin plate of constant density § covering the region bounded by the
parabola y =4 - x% and below by the x-axis.

(2 x 10 = 20 marks)
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Part A ' ‘ |

Answer all the twelve questions.
Each question carries 1 mark.

2
. Evaluate lim w
x>0 3x2 42

ek

2. Find the intervals in which the function fis increasing given fl(x)=x"1/3 (x + 3).
3. State the Mean Value Theorem.

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

5. Finddy ify = sin 3x.
4 x3
6. Evaluate I (3x - —] dx.
0 4
7. The length of the longest subinterval of a partition is called its

2 6k
k+1

8. Write the sums without sigma notation and then evaluate the sum
: k

by

3 3
If [f(x)dx=5 find [V2 f(x)dr.
0 0

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

11. The radius r of a circle increases from r,=10m to 10.1 m. Estimate the increase in the circle’s area
A by calculating dA.

12. Iffis smooth in [a, b] then the length of the curve y = f(x) froma to b is L =
(12 x 1 = 12 marks)

Turn over



13.

. 14,
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

2 ) . C 82976
Part B o

Answer any nine questions.
Each question carries 2 marks.

Find the work done by a force of F (x) = -—15 N along the x-axis from x = Im to x = 10m.
W X

Find the absolute maximum and minimum fralues of fx)=4-x%,-3<x<1.

Cos 2

\/ +3smz

Fmd the volume of the solid generated by revolving the region bounded by the linesy =0, x = 2
and the curve y x3,

Evaluate I

Eval a 'z
Ya uate y I -costdt.

. - b '
Show that if fis continuous on [a, b], a # b and if If (x) dx = 0 then f(x) = 0 at least once in [a, b].

6
Evaluate )’ (3-£2).
C k=1

Find the linearization of f (x) = ,/1 +x atx=3.

Find the average value of f (x) = x> -1on [0, J§].

About how accurately should we measure the radius r of a sphere to calculate the surface area

S=4nr? within 1% of its true value.
Find the length of the curve x =siny, 0< y<m.

Find the area of the region enclosed hy the parabola y = 2 - x? and the liney = —ux.
(9 x 2 = 18 marks)



25.

26.

27.

. 28,

29.

30.

31.

32.

38.

3 ' C 82976
Part C ’

" Answer any six questions.
Each question carries 5 marks.

Find the length Qf the cﬁrve y = tan x, .:_;E <x<0.

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

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

Find the area of the region enclosed by the curve y =2x — %% and the line y = — 3.

|

Find the lateral surface area of the cone generated by revolving the line segment y==,

[\

0 < x <4 about the y-axis.

2B
Find the asymptotes of the curve y = ; = Z
x —

Express the solution of the following initial value problem as an integral :
! ’ . dy
Differential equation : r =tan x.

Initial condition : y (1) = 5.

Find the intervals on which the function g (¢)=- ¢t2 — 3¢'+ 8 is increasing and decreasing.

'Find the local maxima and local minima of g (x)=— x® +12x+5, -3<x<3.

Find the area between y = sec2x and y = sin x from 0 to -}

(6 x 5 = 30 marks)

Turn over
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Part D . -

Answer any two questions.
Each question carries 10 marks.

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

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

36. Find the area of the region between the curve y=4 - 22,0 < x <3 and the x-axis.

(2 x 10 = 20 marks)
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Time :

10.

Find the linearization of f (x)=cosx at x = —.

. 3
. Write the sums without sigma notation and then evaluate the sum ‘kzl (-

SECOND SEMESTER B.Sc. DEGREE EXAMINATION m 2016

(CUCBCSS—UG)
- Core Course—Mathematics
MAT 2B 02—CALCULUS

Three Hours " ; - ' Maximum : 80 Marks

Part A '

-Answer all the twelve queétions. ’
Each question carries 1 mark.

i
2
X
A 3 '
Evaluate I 2 sec? x dx.
The length of the largest sub-interval of a partition is cali_ed its

2x% -3
w Tx+4

Dvaluate hm

‘What are the critical points of f given f1 (x)=(x - 1) (x + 2)-
S.tate‘the Mean Value Theorem. o S "t 3

Finddyif y =5 +37x.

1) k+‘1"

. B 3
Suppose that J-f (x) dx = 4. Find I—f (x) dx
2 ' 2 .

siﬁ i
k

Find the intervals in which the function f is increasing given flx)=@x-12(x+2).

Turn over



11

12.

' 13.‘\7.

14.
15.
16.

17.

18.

19.

- 20.

CUIve y=x-x".

e e 10 L
. : v 12
Evaluate 'kzlk )

e N
3 P 6 v
'Evaluate jx /f)dx
2x+3 -

‘ Evaluate h’ 5x+7'

(12 x 1=12 marks)
Part B ’ e

- Answer any nine questions.
Each question carries 2 marks.

: ; AN | A :
Suppose that f is continuous and that j i (Z? dz=3 and If (2)dz= 7 Find _[ f)dz,

Fi‘nd the volume of the sohd generated by revolvmg the region bounded by the liney = 0 and the
2 : : i A

Fid i avesnge Vol of £ ()= 848 = Koon 10, 3

Evaluate I tﬂn xsec”x dx
. A3

. 3 ‘ d t* S R
Evaluate ; [V& -
G i ¢ (L

*

'Find the abeelﬁte'maximum and minimum values of f(x)=—x—-4,-4<x<1.

x 0 '
Find %xz if.y = i|-cost"dt 'v




21.

922,

23.

24.

25.

26.

- 27.

28.

29.

30.°

31.

32.

3

'3 : . C 5597

, 1 3
Show that the value of Jv1+ €08 £ dX canpot possibly be 2.
0 - ;

The radlus r of a circle increases from r,= 10 mto 10.1m. Estlmate the increase in the circle’s area

A by calculatmg dA.

| . 1 | ,
Find the work done by a force of F (x)=— N along the x—axis is fromx = 1m tox =10 m.
x ! ﬁ :

Find the'function f (x) whose derivative is series and whose graph passes through the point (0, 2).
: (9 x 2 = 18 marks)

Part C
Answer any six questions.

~ Each question carries 5 marks.

Find the value of local maxima and minima of g (x) =22 4,-2<x<2 ‘and say where they are

assumed.

i ¥ . T
Find the surface area of the solid generated by revolving ¥ =tan x,0<x < Z about the x - axis.

Find the area of the region enclosed by the parabola y =2 - x2 and the liney = —x.

Find the intervals on which the function f (x)=38x? - 43 is increasing and decreasing.

Find the volume of the solid generated by revolving the region betweén the parabola x = y2 +1

and the line x = 8 about the line x = 3.

x% -3
2xv -4

Find the asymptotes of the curve ¥ =

‘Find the length of the curve x =sin y, 0 <y<m.

Express the solution of the followmg 1mt1al value problem as an integral :
. . ) dy
Differential equation i =tan x

Initialvcondition oy @ = 5

Turn over
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33.: About how accurately should we measure the radms r of a sphere to calculate the surface aréa”

8= 41tr w1th1n1%of1tstrueva1ue i - s A e e .
o ey " (6x5=30marke
PartD ’ ; | ' i

: Answerany two questwns . e . : )
Each questwn carries 10 marks -4
~ 34. Find the area of the surface generated by revolving ‘the curve J = x3,,0 £x< 2 about the x-axis.

e

85. Fi —4;/5 a::/2 -3 O,’,S'_J;Sl.

" 36. Fmd the area of the reglon between the x-axis &nd the@'aph of f (x) 2 —x2= 2gq -.1 <x <92.

(2 X iO 20 marks); :




