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Note: Question no. 1 is compulsory. Attempt any four
questions from questions no. 2 to 7. Use of
calculators is not allowed.

1. Which of the following statements are frue or
false ? Justify your answers. 5x2=10

Y

If f and g are functions on R, defined by
fix) = 2x — 5 and g(x) = 3|x - 2|, then

 (goD(3)=-3.

(ii)

(1ii)

(iv)

(v)

-MTE-01

A monotonic function must be continuous.

The function f, given by f{x) = cos x, has a
minima at two points in [0, 27].

The curve given by y = %’(x3 -3x2+6x+ 7
has a point of inflection.

- plnx
j te2t*3 dt|=xe3 -e’.
2
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2. (a)

(b)

(0

Given a function f, defined on R by

2
fix) = ——, I =1 and €= 01, findk >0
x“+4
such that x>k = |[f{x)-!| <& 3
Evaluate : 5

J"dx
(x-22(x2+9)

Differentiate sin'l(\/l - xz) with respect to

cos~1 (2x2 - 1). 2

3. Trace the curve y2(x + 1) = x2 (2 — x), clearly .
stating all the properties used in the process. 10

4. (a)

(b)
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Find the intervals of R, where the function f,
defined by flx) = 2x3 — 24x + 15, is increasing

or decreasing. - - 3
By dividing the interval [1, 5] into four
équal parts, find the approximate value of

° &
J. 2.3 using the Simpson’s rule. 3
1 X+



(¢) Let f and h be functions, defined on R by
fix) =x3 - 3x%2 —4x + 12 and

f(x)

hx)={x-3

' k , forx=3.

, forx=3,

' (i) Find all the roots of fix) = 0.
(i) Find the value of k that makes h
continuous at x = 3.
(i) Using the value of k found in

(ii) above, determine if h is an even
function or not. 4

5. (a) Find the area of a- loop of the curve,
r = 3 sin 30. | 4

(b) By cbnsidering the function f given by
fx)=(x-2)Inx in [1, 2], show that the
equation xIn x =2 - x is satisfied by at least
one value of x lying in the interval

]1, 2[ . ’ 3
(c) Evaluate: : A 3
n/4 .
j- In(1+tan6)doe
0 ‘

6. (a) If y=e™®°" ¥ find an equation relating the
' derivatives y, , 1, yo and y,_ ofy. 4
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(b) Find the maximum possible domain, and the
corresponding range of the function f given by

fx) = —

" l+cosx

(¢) Find the volume of the solid generated by the
revolution of the curve, (1 — x) y2 = x, about its

asymptote.

7. (a) Obtain a reduction formula for

n/2
I, =J‘ e * cos" x dx.

Hence ﬁnd the value of 1.

(b) Find the approximate value of (0-99)"2 by
taking the first three terms of Maclaurin’s

series for (1 — x)7/ 2
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1. frefafed & @ ¥9-2 99 g € 0 5T ? 3
Iet < gt hiforg | 5x2=10
() ARFIMg RW fix)=2x— 53ﬂt
g(x) = 3| x — 2| R qRewifya e §,
(gof) (3)=-3% |
(i) T THQR FO Had AT =IRT |

(iii) f(x) = cos x ERI INANG BeH £ [0, 2u]fi‘q‘r
fagatt w fifrrss w1 B § |

(iv) Thy= §(x3—3x + 6% + 7) H Tk Afquiaa

fge

d In x
(v) F L t e2t+3 dt,, —xed —e'.
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2

. (®) RE fix) = ——— TN IR9RT T %o f

x2+4

fmmn g, I=13Re=01% k>07a

IR F&fh x>k = |f(x) -] <e.
(@) TearR il

J‘ dx
(x-22x2+9)

(1) sin"l(,ll—xz) & cos! 2x2 - 1) % WRY
R BT |

o @Y <l ik &y fhe e st Turemt 6
W%’@%E’Ia’ﬂ?yz(x+ 1) = x2(2 — x) BT ARG
IR |

(%) R 98 AU TG hifore, Sraf
fix) = 2x3 — 24x + 15 G IRWING BeH £
FHTH a1 SIEAH # |

(@) @ [1, 5] B IR SR 9w § fawfa w@

5
7Y, fmwm fem g 2dx 1 Fle A=
Fa hifs |

1x°+3
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(M #wA wifie R W ufenfd@ wem f 3R h
- fAfafea § - f .
f(x)=x3—3x2—4x+123ﬂt
fx) , X#3 %f@‘l’Q,
hx)={x-3
|k , x=3% fm|
@ fx) =0% wft 7o 7 AR |
() k% 98 9F ¥ T @ h,x=3W
- Had B |
Gi) I9E (i) F W k H A B T B
'maﬁﬁqﬁsh@mw%maﬁl 4

5. (F) TH r = 3sm39%qasmwaawsrm
- Hif 4

(@) fx) = (x-2) In x G [1, 2] T R B £

! g I8 cuise 6 Wi x lnx=2-x,

AU 11, 2[F BR T x F FH-A-FH T qF

FRuageadtl N 3
(W) e hINT | 3
n/4
I In (1+ tan6) d6

0
6. (%) A y=em xR, A yH sEwt y, g,
yo 3y, ¥ ey wf@ wA

wﬁwsrmaﬁﬁq | 4
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(@) fx)= — 1 gRT gRuRE Bor £1 Tmpan

1+ cosx :
TYa Wid i qEEER e (W) I e | 3
(M) W (1-xy?=x% A Faen & ang
-y @ S 3 1 e i il | 3

n/2
7. (F) In=I e X cos"xdx H WAHIA T W

0
HIT | 39 THR 1, F1 79 7@ iR | 6

@) 1 -x" 6 Jgatia Aot F yow 67 9 B
AR (0-99)"2 o1 diyere v F1d FfT | 4
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