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MATHZEMATI{E& (COI\IPLEMENTARY COURSE)
JIC.01 - Mathematics

e: Three hours

30 Weightage

" . Part A Ob]ectxve type questions

(Answer all 12 questions, Each bunch of foyr questions, carries,1 Weight)

1. Evaluatelim,,., g2 v
5-y

2. Find lim,,, 2%

3. Deterrmne lim [x=1
x2LE [x+2'

" .. 4. Find the _point of discontinuity of the functiony = ::Zc

(1 x 1/, = 1 Weight)

5. Find the slope.of the curve f (x) == at 3, 3)

6. Determine the point(s) at which the curve y X342 x —5x+1 has

horizontal tangents
7. Find the derivative of y = (x? + 1)(x* + 2)

8. State the quotient rule of differentiation.
| (1 x I/, = 1 Weight)

9. Find the absolute maximum of y = x in [0,2].

b

10. Where does the function y = secx have verttcal asymptotes7

1L Evaluate Zk_i =

12. Find the average value of f (x) 4- x? on [0, 3]. .
| (1 x 1/,.= 1 Weight)

Short answer type questions

(Answer all 9/ questtons Each questzan cames one Werght)

13. Find the average rate of change of the functxon f (x) = x3 + 1 in the

interval [2 3.
ur1-= < u(x) <1 +--forall x # 0, find hm,,..OU(x)

15. Show that limza k=k

of the functton f(x) = le inR.

- 16. Check the continuity

-
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ofy = (x-1)0x* ”zﬁ'
17, find the second order derivative O y -
7 = /xix ~ 1) satisfy the hypotheses o :

Chack vhether the function f(¥)
Mean Value Theotém in [0,1)

19, find the eritical points of £(5) = 2 /2(x = 4).
20, Determine the interyal on which the function
f(x) = =5 #1254 5, xe[~3,3] is increasing,

21, Find the area of the region between the curve ¥ = 3

the interval [0, b].

18,

x*and the X-axis on

. (9 x1 =9 Weights)
Short essay questions
(Answer any 5 questions, Each question carries two Weights)
22, At t seconds after lift-off, the height of a rocket is 3t2 ft. How fast is the
rocket climbing after 10 sec? o
23, Can limyg. f @/g () exist even if lim,.. f(x) = 0 andlfm,,.‘.c' gx)=07

“w - ,,r‘
Give reasons for your answer.

24. Explain why the function f(x) = sin G) has no continuous extension
tox=0, ’
p ,
25, Find =%, if y = 2x® using the definition of derivatives.
26.The curves y = x> + ax + b and y = cx — x? have a common
tangent line at the point (1, 0). Find a, b, and c.
27, Suppose the derivative of the function y=f(x)is
y' = (= 1)%(x - 2)(x ~ 4), At whatpcmts lfany, does the graph off |
have a local mimmum, local maximum, or pomt of inflection? s
28.Find the volume of the solid generated by - revolvmg the reg;on
bounded by y = v and thelmesyﬂl x=4aboutthehney=1
(5x2 10 Weights) -
[Turn Over]
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29. Graph the function

ifl<x<2
2 Wow, fXxz=2
- a) What are the domain and range of f?

Vl""é fo<x<1i
fx) =41

b) At what points c, if any, does lim,_, . f(c) exist?
e) At what points does only the left-hand limit exist?
d) At what points does only the nght-hand limit exist?
e) At what points does-the function is continuous?

30 The first derivative of a cantinuous function y = f (x)is
y'=(x*>=2x)(x —5)%. Find y" and sketch the genera_l shape of the
graph of f.

‘ a) What are the critical points of f'
b) On what intervals is f incfeasing or decreasing?
¢) At what points, if any, does f assume local maximum and minimum

values?
d) What are the pomts of mﬂexxomo{ f? o

31 Find: r, | |
| a) The'lengthofthe curvey=(x /2)2/3 fromx=0tox =2
b) The area of the surface generated by revolving the curve
y=x,0<x < 1/2, about the x-axis. |
c) The volume of the solid generated by revolvmg the region

boundedbyﬂlecurves xw\/—x el P A
| (2 Xé: = 8 Wexghis)
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