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B

L. Let A= {xeR: [x-2[= 2} and & = {weR: |~ 1}<3} be subsets of R. Find A N B and AUF,

A={x: |x-2| =2}
Since, [x = 2| 2 2= (x=2)<—2o0r(x—2) =2 =x <0orx > 4, we have
A = (—,0] U [4, ).

{x: |x-1| <3} )
Since [x —1]<3=>-3<x=1<3=-2 <x < 4,wehave B = (—2,4).@
Thus, A N B = (—2,0].

= (—o0,—2] U [4, w)-@

Thus, AU B’ = (—o0,0] U [4, ).

[ ]

2. Let A and B be subsets of a universal set §, The set ANE is defined, in the usual notation, by
ANB=ANME. Show that AN\B=8" 4" apd (ANBINC=ANEBL ).

B\A' =B’ n (4"
=B'NnA (Double complementation)@

=ANnB' (Commutative law)
= A\B.
(A\B)\C = (4\BY " C’

=AnB)YnC
=An(B'nC") (Associativity) @
=An(BucCy (De Morgan’s law’s)

=A\(BU ().
O, .
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3. Siwwam ibc comixmnd propositions (p=s g} v (p =» #) and p = {g v r) are logically equivalent,

plag|r|p=>q|p=>r|(@=>qV@=>1)|qVr [p=>(qVr)
T|T|T| T T T T T
T|\T|\F| T F T T T
T|\F|T| F T T T T
F|T|T| T T T T T
T|\F|F| F F F F F
F|T|F| T T T T T
FI|F|T| T T T T T
F|F|F| T T T F T
O © ©
The two compound propositions (p = q) = r) and p = (q V r) have the same truth-
value for each combination of p, g and r.@

Therefore, the two compound propositions (p=>q)V(p=7r) and p= (qVr) are
logically equivalent.

4. Usiﬁg the method of contrapositive, prove that if W45 is odd, then »n is even.

Let p: n®+5isodd, and
q : niseven. @

Since, p = q and ~q = ~p are logiflly equivalent, we need to prove:

nisodd = n® + 5 is even.
Let n be odd.
nisodd = n = 2m + 1 for some m € Z.
Thus,n® +5=2m+1)3+5=Bm3 + 12m? + 6m + 1) +
= 2(4m3 + 6m? + 3m + 3)
= 2p,wherep =4m3 +6m? +3m+3 € Z

Therefore, n® + 5 is even. @
Hence the result.

25
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v

’5( Solve the simultaneous equations 2log, x +log,» =3 and 2°° -8 =0 for x and y.

2loggx +logz;y =3 = logox? +logzy =3 - (1)
Since logz x? = logz 9 x loge x? = logs 2 = log; 32 X logy x2 = logs x% = 2log, x2,

from (1) we have %logg x*+logzy =3 =logsx? +2logyy = 6@ @

= logz x2 +log;y2 =6

= log;(x%y?) =6

= x%y? =36 - (2) |
2743 — gVl = 0= 2% B0 =03 x +3=3(y+ 1) 2 x =3y. = (3)
From (2) and (3), (3y)%y? =35 = 32y* =36 = y = 3, since y > 0@

Thus, x = 9.
25
6. Find all rea) values of x satisfying the inequality % = oo
¥s—ot x>0 -EDED 4 @
x—1 x-1 (x-1)
Number line for the problem is as follows: @
x< -1 x==-1|-1<x<1 x=1 1<x<2 [x=2 2<x
Sign of ZNED) | ()(=)(=) | =0 | (D)) | Undefined | () | =0 | (@@
2 &) &) &) €)
={+) =({=) =(+) =)

The solution is the values of x satisfying the inequalities x < —1 orl < x < 2. @

25
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7. Lﬁtf(,;e) =x+1 and gx)=ax+b for xeR, where a and b e real constants. It is given that
Re(O)) = 2 and g( f{0)) = 3. Find the values of ¢ and b, -

W‘ﬁi these values for ¢ and b, find 27 ().

f(x) =x3+1and g(x) = ax + b for x € R, where a and b are real constants.
Thus, g(0) = b and f(0) = 1.

f(g(o))=2=>f(b)=2=>b3+1=2:b3=1=>b=1____(1)®
g(f(0)=3=g()=3>a+b=3.—(2)

From (1) and (2), we have a = 2.

Thus, g(x) = 2x + 1.

Since g(x) is a linear function of x on R, g(x) is a bijection on R. Thus g~*(x) exists on
R.

Lety = g(x) = 2x + 1.
y=2x+12x=>(y-1).

Thus g7 1(x) = %(x - 1)@ 25

8. Let A=(], 2y and B=(9, §). Finid the equation of the perpendicy

Two points € amd IF are taken oh I such that ACBD i8 a square, Show that the area of the square
ACBD 8 50 square units,

A= (1,2) and B = (9,8).

Let P be the mid-point of line joining the points A and B.
1+9 2+8

Then P = (22, Z8) = (59

Gradient of the line joining the points A and B = 2— =

Therefore, the gradient of the perpendicular to AB = —

p_x

18

Thus the equation of the perpendicular bisector [ of AB is givenby y — 5 = —
= 4x + 3y = 35.

— [(9 _ 1)2 +(8— 2)2]% = [82 + 62]_;- = 10 units. @

The area of the square ACBD = 4 X |3 (54B) x (348)|

=4x[;(3x10)(5x 10)]
= 50 Square units. @ ?J

(x=5)

W
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9. The surface area of a closed rectangular box with a square base of side length x m and heigh
hom is 100 m?. If x i increasing at u rate of § m s while keeping the surface area unchanged
find the rate at which % i changing when x = 3 m.

Given that, x is the length of a side of the square base and h is the height of the closed

rectangular box. ‘
Surface area of the closed rectangular box = 2x? + 4xh. @
Given that 2x* + 4xh = 100 m? and 2 = 6 m s, @
Differentiating with respect to t,
222 + 4xh = 100 m? = 4x = + 4x T+ 4R 2 = 0. - (1) @

Whenx=5m,2x2+4xh=100m2:h=§m.

Thus,ﬁ-om(l):4><5><6+4><5X%+4x§x6=0=>z—’:=—9ms'1.®

Therefore, the required rate of change = -9 m s~ 1. 25

10. Find the area of the region enclosed by the curve y=(x-2)° and the straight line 2x+y=7.

Solving the curve y = (x — 2)? and the line 2x + y = 7 we get:
7-2x=(x-2)>7-2x=x>-4x+4=2>x*=-2x-3=0=2>(x+1)(x-3)=0.
=x=-1,3.

Thus, the curve y = (x — 2)? and the line 2x + y = 7 meet at the points A = (—1,5) and

B= (3,1).@ v

M N
Required area S = Area ABNM— f_31(x —2)%dx @
= 2(AM + BN) x MN — [ (x — 2)?

=1 o3l o[t 8 :
=2(5+1) x4 [3 (x —2) ]_1 =12 [3 (1+27)] = 2 Square units.
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I1.(a) Eighty five students of a certain school hsve o face two pre-qualifying examinations to qualify
for the final examination,
Number of students passed in the first pre-qualifying examination is equal to twice the number

of students passed in the second examination. The puiiiber of students who passed exactly one
examination 8 70 and 5 students failed both examinations.

Determine the number of students who passed
(i) each pre-qualifying' examination,
¢ii} both examinations,

(b} Using truth tables, determine whether each of the following compound propositions is a tautology,
a contradiction or neither.

) [pat~g=~pll=q
() [pa(p=>a]rt~a)
{iiiy ~(pag)=>(pve)

(@) Let E; be the set of students who passed the first pre-qualifying examination and E,
be the set of students who passed the second pre-qualifying examination.@

Letn(E,) =xand n(E; NE,) =y

Given that, the number of students passed in the first examination is equal to twice
the number of students passed in the second examination, i.e.,
n(E;) = 2n(E,) = n(E;) = 2x.

The number of students who passed exactly one examination is 70 gives

n(E;) + n(E;) —2n(E; NE,) =70 = 2x +x — 2y = 70.
= 3x — 2y =70.---(1) .

Since 5 students failed both examinations we have
n(E; VE,) =85—-5 = 80.
Therefore, from n(E; U E;) = n(E;) + n(E,) — n(E; N E;) we get

80=2x+x-y=3x—y=80.---(2) o
Solving (1) and (2) we get: x = 30 and y = 10.
Therefore,
the number of students passed in the first examination n(E;) = 2x = 60,
. o .

the number of students passed in the second examination n(E,) = x = 30, an
the number of students passed both examinations n(E; N E 2545 10.
10

75
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i

(b) (@
Pl |~p|~9|~q=~p |pA(~g=~p) |[PA(~q=>~p)]=>4g
T|T|F | F T T T
T F|F | T F F T
F|T|T|F T F T
FI\F| T | T T F iR
Since, the truth value of the compound proposition [p A (~q = ~p)] = q is
true for all possible combinations of truth yalues of p and q,
[p A (~q = ~p)] = q is atautology. ( 5 25
(i)
plg|~q| p=>gq pA@=q) |[[pA@=>QIA(~q)
T|T| F T T F
T|F| T F F F
F|T| F T F F
FIF|T T F F
OO O
Since, the truth value of the compound proposition [p A (p = q)] A (~ q)
is false for all possible combinations of truth values of p and q,
[p A (p = q)] A(~ q) is a contradiction.
25
(iii)
plag|phg| ~(pAg | pVqg | ~(@PAg = (pVQ)
T| T T F T T
T|F F T T T
F| T F T T
F|F F

T
T F F
The compound proposition ~ (p A q) = (p V q) is neither a tautology nor a

contradiction.
z5
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12.(a) Using the Principle of Mathematical Induetion, prove that

i(&# = &ﬁﬁi} = n(an &»@iﬁ-‘;;) for all ne X',

waa}
& Let v, (H*?}( o) for re X’
T T |
mey L"}f{{ ?;» *—;—'Z"m for ?“Et

##

Show that }_‘;Vp PITTS) +2) for ac .

18
Also, find 3,(2V; +3}.
o

(a) Letn=1.
Then LHS = ¥ }_,(6r>~2r—1)=6—-2—1=3and

RHS=1-(2+2-1) =3.
@ Thus, the result is true forn = 1.
Assume that the result is true for n = p, i.e.,
P_(6r2=2r—1) =pp%+2p—1) @
Now consider the case n = p + 1.
Yhrlert—2r—1)=32_(6r2=2r—-1)+{6(@+1*-2(p+ 1D -1
=pQp*+2p—-1D+{6(p+1)*-2(p+1)—1} @
=pl2(p+1)*-2p-3}+{6(p+1)*-2(p+ 1) — 1}
=2(p+1*(p+1) —p{2p + 3}
+{4(p+1)?*-2(p+1) -1}
=2(p+1%(p+1) +2(p + 1)?
+H{—pQ2p+3)+2(p+1)*-2(p+1)—1}
=2(p+1D*(p+1)+2p+1D?*=(p+ D).
= pP+D2(p+1D*+2(p+1)—1}.
Thus, the restIt is true for n = p + 1, when the result is true for n = p.
Therefore, from the principle of Mathematical Induction, result is true for all n € Z*.

5 55
- - +
(b) Giventhat V. = oD (r+2) forr € Z".
Now consider —~ — -
r+2 r+1"
r+1 o r+1)P-r(r+2) _ (FP+2r+1)=(r2+42r) 1 -V
r42  r+1  (r+0D@+2) r+1)(r+2) T rn@E+2) T

Page 8 of 20
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r+1 T

Thus, I}, = — — —forr € Z*.
r+2 r+1
10
Whenr =1, V1=-2-—l
3 2
g _2
r=2, V=32 @
1"=3, Vz—i—E
5 4

r=n-2 V,_,=——
n . L @
n  n-1
r=n—-1V, ,=———
=17 41 n

n+1 n
r=n =
n+2 n+1
. . n+1 1 2(n+1)-(n+2 n
Adding n equations, we get Y7, V. = T )-(niz) _ forn € Z*.

2(n+2) 2(n+2)
‘ m

Y2V +3) =238, 1 + T16,(3)
=233,V —3¥2_ V) +3-11

) &
2l s () ()

=2|=-2| +33

=33+2% @
63
35
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3.(a) Let a€R Show that the roots of the eqm% F+gr-1=0 are real and distinct.
Maamﬁmmm roots. hmmmmmqmmmmmmm and 28+ 1 as its roots.
(b) Let fly=2"+3x¢ px+g, where p and' ¢ are real numbers.

The remainder when f(x) is divided by (x~1} is 12 and &x-2) is & factor of f(x). Find the
values of p and ¢.

Alsp, find the other Hnear factors of f(x).

(@8 Sincea?—4x1x(=1)=a%+ ! 0 for all a € R, the roots of the equation

x? 4 ax — 1 = 0 are real and distinct. 5

15

Since a and 3 are the roots of the equation x2 + ax —1 =0, wegeta + f = —a

and aff = —1. @

LetA=2a+1and B =28+ 1.
Then, A+ B =QRa+1)+2+1)=2(a+p)+2=2x%x (- a%+2=2(1-—a)

=>A+B-—2(1—a).®
AB=Qa+1)28+1) =4af+2(a+p)+2=4-(-1)+2(—a) + ;
T;er

= AB = —2(a +1).
efore, the required quadratic equation is x> — (A + B)x + AB = O.@
Thatis, x* —2(1 - a)x-2(a+1) =0. ("

- S

(b) Letf(x) =x%+3x%+px+q-—(1)
Also, let f(x) = (x —1)q,(x) =12 - (2) and f(x) = (x — 2)g,(x) -—- (3).

Now, (2)= f(1) = (1= 1)g,(1) — 12 = (1) = —12®
(3)=f(2)=2-2)q,(2) = f(2) =0.
Thus, from (1):

f(1)=—12=p+q=_16} o -
@ fQ=0=2p+g=—=20§7P7 4,9 = 12. .
Now f(x) = x3 + 3% — 4x — 12. - (4) @

Since, f(x) is a cubic polynomial with the coefficient of x3 equals 1, we can write
f@) = (= 2)(x — @) (x = b), — (5)

where a and b are the remaining roots of f(x) = 0.

Comparing coefficient of x° in equations (4) and (5) we get

—2ab = —-12 = ab = 6 --- (6)
Page 10 of 20
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Comparing coefficient of x2 in equations (4) and (5) we get
~2—-(a+b) =3=a+b=—5---(7)@
Solving (6) and (7) we geta = —2,b = -3 ora = —=3,b = —2.
Therefore, f(x) = (x — 2)(x + 2)(x + 3).
.
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14. () Let k€ R The coefficients of £ and #*' in the binomial
Show that & = 7.

() By discarding the terms involving powers of x greater than 3, find an approximate value for
(L2 + (03)5.

{¢) A person opened a bank account by depositing Rs.50000 at the beginning of a month, Hel

then deposited RsZOOOOxfheba@nmngﬁFem'ymmthformm:s The account pays|
0.5% interest compounded mmthly Find the balance in the acoount after two years.

At the end of every month after this ; :
For how long will there bfz mwy im in the account for him to continuously withdraw
Rs. 20000 per month?

eXDansion (ﬁ (i 4 k.r)'a aw equal

(a) Letk €R.
23
(1 +k)® =Y PG, ()2
o

Coefficient of x?° is obtained when 23 — r = 20 or when r = 3.
Coefficient of x2° = 3¢, k20,
Coefficient of x?! = 23¢, k21,

Equating the coefficients of x2°

23t 23
31x20!  2Ix21!
Thus,k=—=7.
40
() (L.7)% = (1+7 x0.1)?3 @
23
= Z 2361‘ 723—r (0_1)23—1'
r=0

IR

20,5 7° (0.1)° + 23C,, 71 (0.1)* + 23C,, 72 (0.1)2 + 3¢, 73 (0.1)3,
(ignoring powers of 3 and higher, in 0.1)

03)2% = (147 x (—0.1))23®
23
- Z 3¢, 7237T (—0.1)BT @
r=0

B30, 7° (0.1)° = 23C,, 71 (0.1 4 3¢y, 7% (0.1)% — 23¢,, 73 (0.1)3,
(ignoring powers of 3 and higher, in 0.1)

iR

Page 12 of 20
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”»

Adding the two, we find
A.7)2 +(0.3)2 =2+2x 3¢, 72(0.1)2 @

23!
—2+2me49x0.01

=2+4+23x%x22x0.49
= 24247.94

= 249.94. @
30

() LetA=50,000,B = 20,000andr = == = 0.005.

Month Amount in the account at the end of the month
1 A(1+7) 5
2 AQ+71)2+B( +71) 5
A
3 AQ+7r)3 +BA+1r2+B(1+r) (5 )
4 AQ+r)*+B(A+7r)*+BA+1r)?+B(1+71)
5 AQ+r)EBA+n*+BA+r) +BA+7r)2+B(1+71)

Malue in the account at the end of 24 months

=AQ+n)*+BA+r)A+ QA+ + A +7r)2 + -+ (1 + r)zz)@

23 __
= A1 +7)**+B(1+71) ((é1++r3- = 1)1) @

= AQ+1)2* + 220 % (1 +1)B - 1),

B B(1
(A+7)(1+r)24—-(—r+—r—) @

. (50000+20000) Lo0s 20000(1.005)@
L 0.005 ) (1:005) 005

= 405 x 10* x (1.005)?* — 402 x 10*

= 544998,
55
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Now suppose the person starts withdrawing Rs.20000/- each month.
Let C = 544998.
Month (after 24 months) Amount in the account after withdrawal
1 cCl+r)-B
2 C(1+r?—-B(1+r)—-B
3 Cl+7r)®*—BA+7r)>’-B(1+r)—B
4 Cl+r*—BA+r)3-BA+r)>)-B(1+r)—B

Need largest k € N such that:

CA+r)* =B +r)*1 —B(1+r)2 -

That is C(1 +7)* =2 ((1 +1)* = 1) 2 B. @

=>(B-Cr)1+n)k< B.@
B

k
=>(1+71) S o

x 20000 _
= (1.005)" < 20000~544998%0.005 1158

= k < 10g10 1.158

=29.4.
- 10g10 1.005 29

Therefore, k = 29 months.

He can withdraw Rs. 20,000 per month for 29 months.

we—B(1+r)—B >0,

25
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o

IS. Show thst there are two straight lines %, and 1, passing through the point (-2, 8) and sum of the
intercepts on the axes is 6.

A straight line meets the sbove two straight lines J, and [, at points P and ( respectively. I the
midpoint of the line segment PQ is (1, 5), find the equation of the fine PQ.

Show that the equation of the straight line passing through the peint of intersection of straight
lines {, and 4, and perpendicular o PQ is 4y = x + 3.

Let the equation of straight line be % + % =1 @

Since the sum of the intercepts is 6,

a+b=6,=a=6-b--(1).

Since the point (—2,8) is on the straight line,

-_&-2-+%= 1 = 8a-2b = ab. @

By (1), 8(6—b)—2b=(6—Db)b @
= 48 — 8b — 2b = 6b — b?
= b2 —-16b+48=0
=>MB-49)b-12)=0
=> b =4,12. o

When b = 4,a = 2 and when = 12, a = —6. o

So there are two straight lines and corresponding equations are @
l: —+—= 1 = 2x+y=4 = y+2x—-4=0--(2)

Lii+il=1= -%+y=12 = y-2%-12=0-(3) O

50

Aliter

Let the equation of straight line be y —8 = m(x + 2).
The x —interpret is given by x = —28)

m
The y —intercept is given by y = 2m + 8. °

(2m+8)

It is given that, + (2m +8) = 6.

Thus, (2"‘+8)+(2 +8)=6=>-2m—-8F2m?+8m=6m=a>mi—4=0

=>m=12.
So there are two straight lines and corresponding equations are
y—8=2(x+2)=>y—2x—12 =0an @
y—8==-2x+2)=2>y+2x—-4= O@ 50
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Let the gradient of the straight line PQ be m and (x, y) be any point on PQ.
Since (1 5) on PQ,

———m=>y mx + (5 —m). .

Since l; and PQ intersect at P, by (2),
mx+G-—-m)+2x—4=0=>Q2+m)x=m-— 1:x—2—;: o

2 2
m—1 m“—m+3m+10-m 2m+10
So =m—+(5—-—m) =
4 m+2 + ( ) m+2
) m-1 2m+10

=)
Since [, and PQ intersect atQ, by (3),

mx+G-m)—2x—-12=0=>mM-2x=m+7) = —m._”
Al Py 4
Q;O y = mﬂ+ (5 m) m +7m:’2 10-m 14m 10
_ [m+7 14m—10
g (2 tme) O,

T \m-2' m-2

Since (1,5) is the midpoint of PQ, (m > ZJ_J

=>(m-1)(m- 2)+(7+m)(m+2)—2(m —4)
>m?=3x+2+m?+9m+14=2m?-38

= 6m = —24
>m=—4,

~ The equation of PQisy = —4x + (5 — (—4)).ie.y + 4x = 9.

80

The gradient of a straight line perpendicular to PQ is i.
The equation of the straight line passing through (—2,8) and perpendicular to PQ is

y—-8 1
=-> —-32 = =4y = 5
L=l 4y —32=x+24y=x+34 ”
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B4

w(a;mnm"z “ ,
r«-a_ ﬁ

(b} Differentiate gach of the following with respect 1o x
. ’ 3 )
@ Inx+e”) W (s y [l

(¢} A window is in the shape of a rectangle surmounted by & semicircle as
shown in the figure. The entire perimeter of the window js (x+4)m. By
taking z m a8 the radius of the semicircle, show that. the area of the

window Aw® is given by A=k (2¢-2), where k= {w+4)
Find the value of x such that the wres of the window i3 maximum.

) li x*—a? (x—a) . N
(d) 1M === = lim 2 2 P At age
x—q X7—x x—a (x—a)(x*+ax+a ) x—»a (x*+ax+a= } 3a

O "

®) (G Lety=In(x +e").
dy 5 _1 (2yx+e'®)
x+e‘/— 1 te } 2Vx(x+eV)’ @
HE @ .

(i) Lety = (x+ Vvx? + a?)3.

%’: 3(x + Vx2 + a?)? {1 +-§-(x2 +a?)7z- Zx}. @+

~3(x+\/°c2+a2) { v’z_+a}

:) 3(Jr:+\|"x2-4-a2 3
dx ~ Jx2taz
25

1
ay _ 1(1+ex)—5 . (1—e")-(0+e")—(1+e")-(0-—e")] 4 o
dx 2 \1-eX (1—-e¥)2
Page 17 of 20
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1

- dy _ E(1+e")"5. [ ze* ]
dx 2 \1—e¥ (1—e¥)2

1
d Ll x
dx 1+e¥ (1—e¥)2

d e*
S
ax  ITe%(1-e%)z

25

(c) Let y be the height of the window:. @

The entire perimeter of the window = mx + 2x + 2y.

Given that mx + 2x + 2y = + 4. @

Thusnx+2x+2y=T£+4=>y=%[1r+4-(n+2)x].

The area of the window 4 = -21-an + 2xy. @ @
Thus, A = %nxz + ZX-:-[TI +4—(r+ 2)x]®

= %nxz + (m+ 4)x — (m + 2)x?

2x

= %(n+4) (2x — x?)

= k(2x — x?), where k = %(n + 4).@
30

A 2 >0 ifx<1® )
—=k(2-2)=2k(1-x){=0 ifx=1,wherek =(w+4)>0.
<0 ifx>1

Thus, the area of the window 4 is maximum when x = 1. @

Therefore, the maximum area of the window = % T+4)2-1-1-1)

= -;—(T['l' 4) m2®
20
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o

7.4) Using the method of itegration Ly parts, evalnate ﬁmzj’g’ém.
{b) The following table gives the values of the fumction f{x;}s&—-‘egf correct to four decirmal
places, for values of x between O and 1- at intervals of length 02.

420 AL 060 080 1.00
03086 0.3906 05102 0.6944 1.0000
¥
Using Trapezoidal rule, find 20 approximate value for 7 =JQ 1 —=dx , correct to three decimal
places. : :

—X)
Find 7 using the substitution #=2-x or otherwise and compare with the approxin
above,

(@ [(x+1)%e*dx =f(x+1)2%dx
= (x+1)zex—fex:—x(x+1)2dx
= (x+1)28x-—2fe"(x+1)dx
(x+1)ze"—2f%2—x(x+1)dx
= (x+ l)ze"—Z[ex(x+1) —fex;—x(x+ 1) dx]

#

)

sation obiatned

= (x+ 1)%e* = 2[e*(x + 1) — [ e* dx]

= (x+1)?%* - 2[e*(x+1) —e*] + C. o
70
= 0.20.

Using Trapizoidal rule,

h
I'~>lyo+ 2y + 2y, + 2y3 + 2y, +J’s]

= =2[0.2500 + 2 X 0.3086 + 2 X 0.3906 + 2 X 0.5102 + 2 X 0.6944 + 1.000]
= 222[0.2500 + 0.6172 + 0.7812 + 1.0204 + 1.3888 + 1.0000]

= 0.1 X 5.0576

= 0.5058.
60
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o

Pt flaue [T =~ [a-(-3] -2 ()

Therefore, the error = |Actual value — Estimated value| = |0.5000 — 0.5058|
= 0.0058.

20
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a @ l+a P
1. TetA=|b B 1+b , where u, b and ¢ are disfinct non-zero real constants. if A= 0, show that
< e 1+¢
abe vt -}
a a¢ 1+a® a a* 1 a a* a a a® 1 1 a a?
=|b b2 1+b3=|b b% 1|+|[p b2 B3| =|b b2 1+abc1bb2®
¢ ¢ 1+¢&3 c ¢ 1 c ¢ 3 c ¢® 1 1 ¢ c?
1 4 a* 1 a a? 1 a a?
=>A=|1 b b%|+abc|1 b b?|=2A4=A+abc)|1 b bz ---(1)@
1 e i&? 1 ¢ ¢ 1
1 a a?|,; SR, +(~1)Ry,Ry=Rs +(~1)Ry |1 a a?
Now.[1 b b2|— == 3o b-a bz—-a2®
1 ¢ c2 0 ¢c—a c*—a®

=(b—a)(c®—a?®) - (b*—a?)(c—a)

= (a—b)(b - c)(c — a). @
Thus from (1): A= (1 + abc)(a — b)(b — ¢)(¢c — a).
Since a, b and c are distinct real numbers, (a — b)(b =¢ ?(c — a) # 0 and hence

A=0= 1+ abc =0= abc =-1. 5
c ¢ \ 2 @
2. Let m:(; . 3 } Bw( 3 "-“ 2} and €= |3 -1 |. Find A+R, AC and BC.
2 -1 4 -1 413 2 1
Verify that {4+ BYC =AC+BC,
2 0
1= 4 Do-(d } Dumac(s 1)
ara=G % D+(4 1 D=C 3 9
2 0
=G 2 DG )0 A
2 0
se=(2 3 D0 4)-@ )G
0
(A+B)C = (i g g ( 1>= g).---(l) @
s (394G 2= -0l
From (1) and (2): (A+B)C AC+ A
25
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3. The time X taken (in hours) for assembling 4 motorcycle follows 4 normal distribution with mean
~go and standard -deviation $. I 10% of -the motoreyoles are assembled in less than 14 hours; find
the mean g.

Since 10% of the motor cycles are assembled in less than 14 hours,

P(Z < z) = 0.1000 @
By normal distribution table, we have,

z= —1.2816.@

Since X = 14 and ¢ = 5 are given and
z="F= 12816 =224

= u=14+5x1.2816
= i = 20.408.

The mean of the distribution is 20.408 hours.

25

4. A company hias two sections A sad B with 50 and 60 employees in each, respectively. In a
particular year the average and the standard deviation of the monthly wages in %€ two sections
are given in the fellowing table:

Sectini Number of Average zrmthly Standard deviation of
employess wages (Rs) monthly wages (Rs.)
A 50 4000 &750
B 60 35000 7000

Determine which section has the larger variability in wages.

Coefficient of Variance of wages for Section A (CV,) = % x 100 @

_ 6750 x 100

= 40000

= 16.875%.

Coefficient of Variance of wages for Section B (CVjg) = % x 100

7000

x 100
35000
= 20.000%.@

Since CVg > CVy, there is a greater variability in wages of Section B ,u in that of section A.

25
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e

5. The sum of the numbers and the sum of the squares of fhe numbers of & set of 20 observations
are. 140 and 2260 respectively.
() Find the mean and the stendard deviedon of the 20 bbservatlons.
@) I the median is 10, find the coefficient of skewness and comment on the shape of the
distribution of ﬂm set of 20 observations. .

() Yx; =140,Yx? = 2260,n = 20 @

Y 140
Mean g =57 =% = @

2_ 2 — 2
Standard Deviation o = \/le - J22602§0X7 =64 = 8.@

n

(ii) Coefficient of Skewness = SWean medign) _ (1D _ _g 425, @

o 8

Since Coefficient of Skewness < 0, the data set is negatively skewed. @

25

The probability that a randomly selected seed from # packet germinates is 0.7, If five seedyiare randomly
gelected from the packet for planting, find the probability that

(i) at least one of the seeds will perminate,

(ii}) exactly three seeds will germinate.

Let X denote the number of seeds that will germinate.

Then X~binomial(n =5,p = 0.7) @

(i) P (atleast one of the seeds will germinate) =1- P (none of the seeds will germinate)

=1-P(X =0)
=1— °Cy x0.7° x 0.3°
=1-—0.00243

=0.998. @

(i) P(exactly three of the seeds will germinate)
= 2Cy x 0.7 x 0.32

= 10 x 0.343 % 0.09 =0.343x 0.9
=0.031. ( ¢ =

Page 3 of 23
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7. A box has two red pens, two biue pens and a black pen. Two pens ase randomly selected without
replacement. Find the probability that both pens selected are of

{i} the same colour,

(1) different colours.

Let X be the color of 1% pen and Y be the color of 2™ pen.
(1) P(Both selected pen are of the same color)
= P(X = blue,Y = blue) + P(X =red,Y = red) + P(X = black,Y = black)

= P(Y = Blue| X = blue)P(X = blue) + P(Y = red|X = red)P(X = red) +
@ P(Y = black|X = black)P(X = black)

1 2 1 2 0 1 4 1
= -X-+-X=4-X-=—=-,
1T X i T I 5@

(i) P(Both pens selected are of different colours) + P(Both pens selected are of the same
colour) = 1.

P (Both pens selected are of different colors) = 1 — -;— = %‘ @

25

8. The probebility mass function of a discrete random variable X is given below
% 0 i 2% 3
P(X =5 02 bz .3 4.3

Find E(X).
Let ¥ be the random variable given by ¥ = 2X 3. Find E(¥) and the probability that ¥ is positive.

E(XX) =Y, xP(X =x)
E(X)=0><P(X=0)+1><P(X=1)+2><P(X=2)+3><P(X=3)®
=0x02+1x02+2x03+3x%x0.3

=0+4+02+06+0.9
ST O

Given Y = 2X — 3.
E(Y)=EQ2X-3)=EQX)—EQ3B) =2EX)-3 =2x17-3=04 @

The probability that Y is positive = P(Y > 0)

=P2X-3> 0)
=P(X > 1.5)
=PX=2)+PX = 3)
=0.3+03=0.6.
25
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9. Suppose that A and B are exhsustive events of a sample space 52. It PAY= % and PLA N B) = é
find (i) P(B). (i) P(AB), (i) P(4B).
i) P(AuB)=P(A)+PB)—P(ANB)
= 1= 3 + P(B) - % (Since A and B are exhaustive events@
—1_7L _8 ~
= P(B) 1 = =
P(ANB) _ 3 3
5 —24n8) s 3
G P4IB) =" =% =3 @
‘o _ PC(AINBY) _ P((AUB)) _ 1-P(AUB) _ 1-1 _
(i) P(A'IB) = P(B)  1-P(B)  1-P(B)  1-= U @
@ 25

10. Let X be 3 continous random variable with probability density function f(x) given by
flx) = { k3x-1), isasd,

i 6, otherwise,
where & is a posifive constant.
Find

(i) the value of &,
{ity the mean of X,

(1) Since f is probability density function of X,
J2 f(x)dx =1. @

> [1 fdx + [} fx)dx + [ f(x)dx = 1 @
>0+ [[k@Bx~-1Ddx+0=1

- [ -)) -
:»k><2=

2
:k—%

(i) MeanofX =E(X) = [ . xf(x)dx
= E(X) = [_xf()dx + [ xf(dx + [, xf (x)dx = [ kx(3x - 1)d@

4

= E(X) = [} k(3x? - x)dx = k x [~ ";]1 = Zx2 =T - 28462,

25
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1. A company owns two machines A and 2 which bave different production capacities for high,
medivm and Jow grade pails. This company should produce af least 7, &m&éﬁmpﬁm&
of high, mediem and kow grade neils respectively to meet the demand of the market. It ‘oosts the
company Rs. 10000 and Rs, 8000 per day to operste machines A end B respectively.

The following sable gives tbe capacity of production ia tons per day of esch machine on each
grade of mmils.

Grade o naily 2 -
High 2 1
Mediun i )
Low 2 3

The company wishes to find out the number of days that each machine be operated -per week 1o
minimize the fotal production cost, while meeting the demand.

(1) Formulate this as & linear programming problem.

(i} Sketch e feasible region.

(i) Using the graphical method, find the selution

fiv) Due to a technical issue, the
days as the machine A I8 op d.
the production eost.

schine 3 Wis W Be opented for g week ¢t most twice a8 many

sl wishes to minimize

(1) Let x be the number of days per week machine A is operated and y be the number of
days per week machine B is operated.

Linear programming problem is
minimize 2z = 1000x + 8000y
Subject to
2x +y2 7.

x+6>6
2x+3y213
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(i)

Confidential

25

(iii)
Point Value of z
P, =(0,7) 56, 000
P, = (1,5) 50, 000
P, =(51) 58, 000
P, = (6.5,0) 65, 000

Minimum z = 50,000 at P, = (1,5). @

Machine A should be operated 1 days per week and machine B should be operated 5

days per week.

Page 7 of 23
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(iv) With the new constraint y < 2x, the feasible region is given below:@

Points z
Ps=(24) |52,000 @
P, = (51) | 58,000

P, = (65,0) |65,000

e

Minimum z = 52,000 at P; = (2,4).

The increase of total cost = 52,000 — 50,000 = Rs. 2000.

40
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B3

122
21 -2
x2 ¥

Find x and » wock et AR = 1y, whae s the Mentit

2000 et A=

L [ s

matrix of order 3 and AT represonts

mmmﬁmmmm%@mm@mm%

‘Consider the following system of linesr equations:
¥ %+ & = 1
x 4 g o= 2
x % 7 = 5
! x
By taking H=! 2 | and X =] » |, show thal the matrix equation
’ 15 s

above system of linear equations.
Hence solve the above system of liness equations.

1 2 2 1 2 x
(a) A=§(2 1 —2)=>AT=§(2 1 2)@
x Z 9 2 -2 y
1 2 2 1 2 x
AAT=§(2 1 —2)%(2 1 2)
x 2 3y 2 =2y
9 0 x+4+2y

=21 0 9 2x+2—2y.®
? 2

x+4+2y 2x+2-2y x*+4+y

9 0 x+4+2y 1 0 0
Thus,AAT=f=>§ 0 9 2x+2-2y (0 1 0>®
X+4+42y 2x+2-2y x*2+4+y? 0 0 1

x+4+2y=0 x+2y=—4
S BUs -__(1)@
x2+4+y4=9 x? + y?
Solving equations in (1), we get x = —2 and y = —1. @ 40
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0 1 1
b)) A= (1 0 1)
S

0 1 1\\¢0 1 1 2 1 1
A2=AA=(1 0 1)(1 0 1)=(1 2 l)and
1 1 0/\1 1 0 1 1 2
2 1 1\,0 1 1 2 3 3
A3=A2A:(1 2 1)(1 0 1)=(3 2 3)@
1 1 2/\1 10 3 3 2
2 3 3 g 1 1 1 0 0
Thus,A3+pA=qI3=>(3 2 3)+p(1 0 1)=q(0 1 0)<:>
3 3 2 1 10 0 0 1
2 3+p 3+p q 0 0 @
:(3+p 2 3+p)=(0 q 0)---"2)
3+p 3+p 2 0 0 ¢q
Comparing corés_%nding elements of matrix equation (2), we get g = 2 and@
5

p =-3. 30

Now we have 4° — 34 = 2I; = [} (42 - 3L,)| A = I;. - (3)

Let B = (4% — 315).
Then by (3) we have BA = I, @

So there is a square matrix B of order 3 such that BA = I;, where

L L 2 1 1 1 00 L -1 4 1
B=5(A2—3I3)=-2-[<1 2 1)—3(0 1 0>}=5(1 | 1).
1 1 2 0 0 1 1 1 =1

10

25
0 1 1\ x 1 y+z 1
AX=H=1{1 0 1)()1): 2l=21x+2z|= 2),
1 1 0/ 3z 5 x+y 5
Equating corresponding elements of the matrix equation, we get
y +z =1
x +z = 2.
x +y = 5
Thus, the matrix equation AX = H represents the above system of linear equations:
) L
N4

AX=H = B(AX) =BH = (BA)X=BH = 13X =BH = X = BH.

X i -1 1 1 1
Therefore, (y) =X =B = st & =1 4 ) 2)
Z 1 =1/ \5

Thus,x =3,y =2and z = —1. 15

6]
=
@
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B

;i&{a)%mbizﬂd%&ardm»ﬁdﬁdzml&ﬂdﬁﬁﬂaﬁ%ﬂﬁrtﬁl 2,3, 4. 8, 6 are tossed.
Lﬁxwkﬁyb@%mmmgmdi&!méﬁmﬁmvdy

ImﬁmdﬁMMevmdeﬁmdby
A:x=xy and
8:x+yisen odd integer,

Find P(A), P(B), PIATYB) and P{ALB).

) ¢ Find the number of different permutations that can be formed from the ten letters of the
word “STATISTICS™,

(it} Find the number of different combinations that cait be formed from four letiers taken from
e tem lotiers of the word “STATISTICS”,

(a)

(62) (63) (6 4) (6,

4= {(1 1),(1,2),(1,3),(1,4), (1,5), (1,6), (2,2), (2,3), (2.4), (2,5), (2, 6)}
(3,3),34), 3,5), (3,6), (44), (4.5), (4,6), (5,5), (5,6), (6,6)}

(S

1 3 6
(1,1) @ (1,3) (1,5) )
@ (,)@ (2,4)

)

\
U

~—

SN s W R
:@
%)
o
I:\J
~—
@
N
‘.4;
~—
~
o
G
~—

{(1 2),(1,4), (1,6),(2,1),(23), (2.5), 3,2), (3,4), (3, 6)
(4,1),(4.3),(4.5),(5.2), (5,4),(5,6), (6,1), (6,3), (6, 5)

ANB ={(1,2),(14),(1,6),(23), (2.5), (3,4), (3,6), (4,5), (5,6)
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Notice that each pair of numbers is equally likely, Therefore, we find

P(A) = Number of pairs in A 21 7
" Total number of all possible pairs in the sample space 36 12
P(B) _ Number of pairs in B — 18 - 1
™ Total number of all possible pairs in the sample space 36 2

Number of pairs in AN B 9 1

total number of all possible pairs in the sample space T 36 _'
_P(4nB) _ 1/4 _ 1
P(4|B) = P(B) ~ 1/2 2.'
Aliter

Using total probability law, we find,

P(A) = XZS PAIYY P

11 2 3 4 5 6
= G+~+ +=+— +)

P(ANnB) =

70

“6\6 6 6 6 6 6

1 1
=zXzX(1+2+3+4+5+6)
1><1 6X7

6 6 2

L

12

Using total probability law, we find,
P(B) = P(x + yisodd|yis odd)P(y is odd) + P(x + y is odd | y is even) P(y is even)
= P(xiseven) X P(yisodd) + P(xis odd) X P(y is even)

_1 1.1 1
=2%3%3%3
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Using total probability law, we find,
P(ANB) = 2328 P(AN B| {y}) x P({})

=P(x < yandx + yisodd |{y}) x P({y})

— 2 S g nsnl

—6x(0+6+6+6+6+6)_

B 1 9

576

=

=

_P(4nB) _ 1/4 _1
P(A|B) = P(B)  1/2 2'@
70.

(b) (i) Inthe term STATISTICS, the numbers of occurrences of each of the letters are:

S—3;T—-3;A—1;I—2;C-—1

7 ) . . 10!
Number of different permutations of the ten letters = S o

__ 10X9X8BXTX6X5X4
- 3X2X2

=10X9X8X7X6X5x%X2

= 50400.

(i) Number of combinations with all four letters different from each other = 5, = 5@

30

Number of combinations with two pairs with two equal letters in each pair
o (o)
@Number of combinations with two equal letters and two different letters @
=3¢, X 4c,= 18
@ Number of combinations with three equal letters and a different another letter

= 2C1 X 4C3=8 @

. The number of different combinations from four letters in the term

STATISTICS =5 + 3 + 18 + 8 = 34.
50
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14, Fruits are packed in thwee boxes, A, B and C, so that box. A contsins only 7 mangoes, box Bl
-mfmém&gmsmdﬂmmmcmﬁwl@mdzM Suppose that a box
is selécted at random and 2 fruits are randomly picked one after the other without replacement
Trom the selected box.

{i} both fruils selected are mangoes,

(i1) at least one of the selected fruits is & mango,

(iii} both freits selected sre mangoes given that one is & mango,
(iv) Truits gre of different kinds.

Box A: 7 mangoes
Box B: 4 mangoes and 3 pears
Box C: 5 apples and 2 pears

A box is at random and 2 fruits are randomly picked without replacement from the selected
box. Each box is selected with equal probability.

Thus, P(A)=P(Box B)=P(Box C) ==

(1) P(Both are mangoes) = P(Both are mangoes|Box A)xP(Box A) +
P(both are mangoes|Box B)xP(Box B) +
@ P(Both are mangoes|Box C)xP(Box C)
=xly Gyl 1 |
_1X§+?C3X3+0X3® |
=& 2 '
3 (1 L 7) @
O, .

P(At least one of the selected fruits is a mango) = 1 — P(None of the fruits is a mango)

=1 — {P(None is a mango|A) xP(Box A)+
P(None is a mango|B)xP(Box B) +

P(None is a mango|C)xP(Box C)}

Il
Sw

c

3
=1—- 0+ zx +1><—)

L IV SRS
=1 (7x6 3+1X3)®
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_ 8 1
=1 (7)><3
=0
21
40
. - P(Both are mangoes{ 15
ii1) P (Both are mangoes | One is a mango) = O
(ii)) P ( goes| O go) = s
37
T 13/21
= o
13
35

(iv) P(Fruits are of different kinds) = P(Fruits are of different kinds|Box A)*P(Box A) @
P(Fruits are of different kinds|Box B) xP(Box B)
P(Fruits are of different kinds|Box C)xP(Box C)

1 4(_')(l['_‘ 1 &
3

C sl
_(4><3><2) 1_{_(5><2><2)><
“\7x6 /%3 7 X 6 3
22 1.
(21)x§

22
63

40
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f(x) given by

A xs 4,

distribution with probebility density function

flx)=
0 , Otherwise,

where A(-0) is & parameter.
Find the mean snd the variance of X.
The lifetime X of an electric equipment is exposentially distributed with a mean of 2 years. Find
the cumulative distribution function of X and hence find the median of X.
(You may take ¢ % o 0S5)
An equipment is randomly sefected. Find the. probubility that
i) the Kife tme of the cquipment will exceed 1 yeas,
) the equipment’ will. fail before 2 years. given dhat the equipment had Jasted more than 15

Veais. v
{You need nit simplify the answers)

The random variable X has an exponential distribution with probability density function

(e x>0
fe) = { 0, otherwise.

where, A (>0) is a parameter.

Mean of X=E(X) = fooox leA* dx
[ d(—e=) @
—fx d—xdx
0
= —xe‘1x|:: +f, e dx@
RO
3 1
-+ (5)
30
Variance of X =V (X) = E(X?) - (E(X))>.

[e 0]

E(X?) =fx2 e~ dyx @

0

5 o—Ax
:[xz—d( dex )dx@

0

b o—Ax

!
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g

—ax |9 2 roo -
=x2e™| +=f"xe ™ dx
_ 2
=5
2 1 1
V(X)zﬁ_:ﬁzﬂ_z'@ 30

Let X denote the lifetime of an electric equipment.

Given that X has an exponential distribution with a mean life time of 2 years.

Thus, density function of X is given by

~Ax
fx) = {Ae 0, x>0

) otherwise,
where, % =2and A1 = 0.5. @

Cumulative distribution function of X, F(X) is given by:

FX) = f:f(x) dx = f: Ae~*dx, where A=0.5. @

= e"“"lg , where A=0.5. @

=1 — e~ where A=0.5.

=] e—O.Sx

Median of X can be found as the value of x that corresponds to F(x) = 0.5.

This means 1 — e~%5% = 0.5 or equivalently e "%-%* = 0.5.

Given that e~97=0.5. Thus, we find 0.5x = 0.7. @

Thus, median of X is 1.4. @ =

i) PX>15)=1-PX<15)=1-(1- e—n.75)

The probability that the lifetime exceeds 1.5 years = e‘°’75.@ 15
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(i) Need P(X < 2|X > 1.5).

_P(15<X<2)
P(X <2]X > 1.5) = P(X > 15)
Notice that P(1.5 <X <2) = P(X <2) - P(X < 1.5)
= F(2) — F(1.5)

— (1 - e—l) _ (1 _ e—0.75
= =075 _ g-1_

20
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o

(6. The mean and the standard deviation of the set of values {x,: i=1,2, ..., #} ave g and o respectively.
iﬁwmmmmwm&&emwwﬂm{m‘w §=1,2,...,8}, where
% and b sre constants.

The foilowing table summarises the ages (re
high blood sugar of a growp of 70 diabeti

orded to the nesrest year) at the imitial diagnosis

1W-20 9
20~ 30 12
30.-- 40 32 y
4050 14 ‘
30~ 60 3

(i} Using a suitable linear transformation or otherwise, calculate the mean and the standard deviation
of the given frequency distribution,
{il} Find the inter-quartile range of the above distribusion.
it} Two more patients who were both initiafly diagnosed with high blood suger ut the agg 35'
joined the group. Find the intes-quartile range of the frequency distribution of the ini agog
of diagnosis of high blood sugar of all 72 pafients,

Let p and ¢ be the mean and standard deviation of the set of values {x;:{ = 1,2, -, n} respectively.

Mean of the y; values = p, = % ?:13&@

Z ' (ax; + b)

=a= Z L (x)+b

= au + b. @
10
Standard deviation of the y; values o,= Vo2, where, 0, = %E?;l(yi - uy)z. @

Thus, 6} = Z * (ax; + b —au — b)?. @

= aZ; Ll —w?

2.2

=a“o

Therefore, o, = ao.
20
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Let y; = (x; — 35)/10, where x; denote the age.

Class interval | No. of patients | Class mid fim; fim?
for y; fi point (m;)
—-25 - —15 9 -2 -18 36
—15 -» —-0.5 12 -1 -12 12
—-05 - 05 32 0 0 0
0.5 - 1.5 14 1 14 14
15 = 2.5 3 2 6 12
Total 70 -10 74

OO

o e
Mean of the y; values = p, = % {‘zlyfz‘;,}—f}"_i‘ @
i=1/1

. 10_ 1
()

According to previous results, mean of the x; values = 35 + 10 x ty = 35— 1.43 = 33.57.
25

Standard deviation of the y; values = g, = ’0’;,

(Bns fimp - Blafom0* [0, Y,

where o
i=1

1
DI

1 1 50.8x102
= 0} = (74~ 100/70) = - x 5080 = =2

Thus, o, = 222 = 1,02,

Standard deviation of the@ues @ 02=102. -
@ 2=2= 17.5@

First quartile belongs to the 2" class interval.

First quartile = Q; =20+ X (17.5 - 9) = 20 +2X85=20+22=20+7.1
) -ei(2)

SOpp L 52.5@

4 4

Third quartile belongs to the 3" class interval.

Third quartile = Q3 =30 +— X (52.5 - 21) = 30 + =% 315
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™~

C 304 157.5
2 16

=30+9.8
= 39.8.
Inter-quartile range = Q3 — @ = 39.8 — 27.1 = 12@

35

(iii) The ages of the persons newly added to the group belong to the last class interval.

After these two observations are added, % = 74—2 = 18.@

New first quartile belongs to the 2™ class interval.
New first quartile= Q; =20+ x (18- 9) =20 +==20+7.5= 27.5.@‘
After addition of the two observations, -342 = % = 54.

New third quartile belongs to the 4" class interval.

285

Third quartile = Q3 =40 + g X (54 - 53) =40 +§ = = 40T @

New inter-quartile range = 40.7 — 27.5 = 13.2. @

35
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are described in the following iable:

17. Duration of sctivities in a project and the flow of activities

o

TG L e g

Feo
&ywm‘w%&%,wggi

wiﬁi‘ ! ﬁi-&&» i

(i) Construct the ;m@ct negwork.
(i) Prepare an activity schedule that includes earlicst giart time, vardiest fitigh ding, Ruest seare fime,

latest finish fime and float for each aevity.
{ﬁij m e mﬁm\%’iﬁﬁ W mm Gelgved

END
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(ii)
Activity Earliest Earliest Latest Start | Latest Float
Start time Finish time | time Finish time
@ 0 2 0 2 0
B 2 4 3 5 1
@ 2 5 2 5 0
@ 5 9 5 9 0
@ 9 14 9 14 0
F 0 8 6 14 6
@ 14 15 14 15 0
@ 15 17 15 17 0
@ 17 21 17 21 0
for each column
50

(ifi) Critical path is the line joining 4, C, D, E, G, H, I in that order.

Therefore, activities that cannot be delayed without delaying the project completion

time are:
A C D E G H I
20
(iv) Total duration of the project = (2+3+4+5+1+2+4) = E_mﬁlths.
20 20

(v) Activity F has a floating time of 6 months.@

Hence, even if the activity F' takes one more month than anticipated, the project can
still be completed within the total duration calculated in part (iv).

20
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