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_ Instructions
o Answer for Four (04) questions only
@ No. of questions: Five (05)
Time: Two hours
Formula sheets are provided at the end of this question paper
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(a) Suppose that C is a false statement, and D is a true statement
What is the truth-value of the compound statement (~C)vD?

(b) Suppose that the compound statement C=>D is a true statement.
In order for C to be true, what must the truth-value of D be?

(c) Suppose A and B are two statements. Construct a compound statement (containing
both A and B) which is always false

(d) Give examples of two infinite sets A and B such that 4c B

(e) Suppose Cc 4 and C < B.Provethat Cc AN B

)

(a) What are the domains and ranges of the following functions?

(@) ()= \@1:— (if) f(x) =tan(2x—7)

i
i (b) Find the following limits.
|

e (Bx+5) (x* - a?) . (-+3)
O liny ) @ im" =" 1M




(c) At what points is the following function continuous?
1 : ‘
i o —3x
B y= ( 2)

(ii) For what value of @ is the function
xt-1 ,x<3

f(x)= continuous at every x? Explain. .
2ax x2>3 :
3 :
(a) Differentiate following functlons
Nee ’ . ( sin@ T .
i) y=| —— with respectto x i) = i with respect to 6
O {1+x P ) cosd -1 P

(iii) y = 24/xsin+/x with respect to x

(b)
(i) Graph the function

f=_"

2-x, 1<x<2
(ii) Is f continuous at x =17
(iii) Is f differentiable at x =1?

Give reasons to your answers

@

(a) Evaluate following integrals

. 1 sin/6

T—de SV g
O I\/;1+\/; ) I JOcos? O
(it) [fVT+ 0560 do ) [xe* ax




(b) Specific heat C, is the amount of heat required to raise the temperature of a given/‘ gas

with constant volume by 1° C, measured in units of cal/deg-mole (calories per degree =
gram molecule). The specific heat of oxygen depends on its temperature T and satisfies
the formula

C, =8.27+107%(26T - 1.87T7)
Find the average value of C, for 20° <T <675°Cand the temperature at which it is
attended. (Hint: use Mean Value Theorem)

()
(i) Find domains and ranges of following functions ‘
, ,

@) f(x,y)=x" -y ) fy)= siJ:l . whete x, y are independent
variables. :
(ii) Find following two limits

. - ycosx . Y-
(a) (d) =

oS Gy ) L e

(iii) P(n,T,V)= ’—1%]: (the ideal gas law) where R is a constant

Find the partial derivative of P with respect to each variable.

(iv) Using the derivatives calculated in (iii), Find the change dP of the function

P(n,T,V)= ij;—Tdue to the changes dn, dT and dV.
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FORMULA SHEET

Derivatives

d(k .
(i) (E'z') =0, where k is a real constand.

Ly B -
() Tr (a™) = na™", for each real number x and netural number n.

Lo 4 .
(151 o (sinx) = cosz, for all real numbers (radian measure J .

i

d ' ' |
(iv) - (cosz) = —sinx, for all real numbers (radian meusure) x.

. o= anteger.

v S

ood ‘
(v) T (tanx) = sec® x, for all real numbers x # (2n+1)

od x 9 . ,
(vi) - (cotz) = —cse® &, for all real numbers x # nw, n = integer.
ar
Ly d . : T :
(vii) — (secw) = secatan, for all real numbers x # (Zn-l—l):z—, n = integer.
2

d

o d ‘ A
(i) e (cscz) = — escx cotx, for all real numbers x # nw, n = integer.

Derivatives of Inverse functions

1 d '. 1 e o
(i) . {arcsinz) = = ~lex=l.
od o, -
(i) - (arccos ) = N -
d 1

) o (arctani) = T
v o 2?

foxal,

—G <L 0.

fin) — (arceot ) = ——,
) dx ( T g

—00 S0,

o< =1 or l<r<o,

d
(v) T (arcsec ) = =

|
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TABLE - Antiderivative formulas
“Funetion - General antiderivative
‘,.arlri
;‘ ﬂ ke e ‘:v ¥ -1 i .
1 X prar) ¢, n# —1,nrational
o ' cos ky " )
2. sinkx - + ¢, kaconstant, £ = 0
T o gin &y . -
3. coske o —k—_"-:+' C, kagconstant, &k # 0
4. sec?';x' . tany + €
5. escx C—gotx + C
6, sed ytany.  secx + C
7. escxcoty —gscx + C - !
" Basic integration formulas
1. fdﬂ s g+ O 13 /cot gy = siny} + C

. . B [ +
2 f kdu=thy + C (any. number &) In jescu| + €

o /e"du = ¥ 4
. f(du 4.du) —/du + /du ‘
e - 15, /a‘ ,"l' C (a % l)
4, /u du = B + e A ff: ----- l) : f

sinh u dit = msh s + ¢

s, [ il + €

R | coshady = sinh# + €
& /%mudu = ~cost + C
. e
. 18, / == = s ! (—%) b C
T [ cos 1 iy = sinu + € Vgt —u _
' : 19, [ 2du = txm“l (t—;) + C
8 | secPwdu=tmu+ C ot
' , du (R -
. 20, e = g seCT | g +
o / csctudy = ~cotn + O fu\ w? - a* 4 4
' du g [ . g
v v 21, =siph =+ ¢ b
l__ﬁ. fsecutmx wedy = seen+C f\v a4+ 5t sinh (() ¢ (@2 0)
o ‘ du - [ Y S . ;
1, f osc u cotu du = —gsctl + € / ul — = cosh (’[i) o (u e 0)
12 /tmm(fa ~In]cos uj + C
T smpmd e




