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General Instructions :
(i)  All questions are compulsory.

(ii)  The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks
each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in
3 questions of four marks each and 3 questions of six marks each. You have to attempt
only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if required.
g g - A
SECTION - A

T HEIT 1 8 4 Toh T T 1 S Hh1 2 |
Question numbers 1 to 4 carry 1 mark each.

1. tan! ¥3 —sec! (—2) %1 TH ATA HINT |
Find the value of tan~! /3 —sec™! (-2).

o
2. ACGA=| 2 1 x |UH GRS AA'= 91 I T T &, Al x T HIWT |
-2 2 -1
—
IfA=| 2 1 x | isa matric satisfying AA'= 91, find x.

22 1
3. [i,k, j] 1= T BT |

VASEPANEAN
Find the value of [1, k, j].

4. o= QS ol ue Uit Tt o1 9=y §, H |ihat «, S At a, b € Q, % T
=%amqﬁﬂﬁﬁ%,?ﬂﬂwmmaﬁml

Find the identity element in the set Q" of all positive rational numbers for the

a *x

operation * defined by a * b = % foralla,b € Q,.
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g -§
SECTION - B

T TET5 W 12 T Tcdsh T 6 2 36 & |
Question numbers 5 to 12 carry 2 marks each.

forg T 6 3 cos™! x =cos™! (4x® —3x),x [%, 1} .

Prove that 3 cos ! x =cos™! (4x3 —3x), x € [%, l} .

‘ﬁA{?fJ@ﬁ%AEmﬁﬁmwwmmﬁml

2
HA=[
5

tan~! [COS X~ S xj T x % T TR HINTT |

Ccos x + sin x

Ccos x — sin x

Differentiate tan™! ( j with respect to x.

CcosS X + sin x

fepeft IcaTe <At x-ghTEAT o forsha | T et 3T T H R(x) = 3x2 + 36x + 5 | ¥ed &1 99
x =58, d ST 3T 31 hifere, et dimmd 3 & STiur fereft et fersha <hi 1 e

35 et 3 F AR AR

The total revenue received from the sale of x units of a product is given by
R(x) = 3x% + 36x + 5 in rupees. Find the marginal revenue when x = 5, where by
marginal revenue we mean the rate of change of total revenue with respect to the

number of items sold at an instant.

355
T iR - I_me dx

COS X
Find : j dossinx 4o
COS2 X

AIHA THIHT cos [%) =a, (a € R) I & HINTT |
Solve the differential equation cos (%j =a, (a € R).

3

3
} be such that A~! = kA, then find the value of k.

Ccn
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2+b+C=0qU |2 =50 |=67d|C|=9%F, @ 7 aqU b % = B B

F1d HIT |

If5>+B)+E’=_0>and|E>|=5,|_b>|=6and|E)|=9,thenﬁndtheanglebetweenﬁ’

and B)

afg 2P(A) = P(B) = % T P(A/B) = % 2, @ P(A U B) %1 A FTd ShIfTT |

Evaluate P(A U B), if 2P(A) =P(B) = % and P(A/B) = %

g -4
SECTION -C

T3 H&AT 13 H 23 b Tcdeh N3 b 4 37 & |

Question numbers 13 to 23 carry 4 marks each.

TRUTRT <6 TUTEHT 1 T L, g it fh
Sa —2a+b —-2a+c
—2b+a 5b —2b+c|=12(a+b+c)(ab+bc +ca)
—2c+a —2c+b Sc
Using properties of determinants, prove that
Sa —2a+b -2a+c
—-2b+a 5b —2b+c|=12(a+b+c)(ab+bc +ca)
—2c+a —2c+b 5c

2
Afg sin y = x cos (a+y)%,?ﬁ€3ﬁ'§§ﬁﬁ %:M.

cosa

%ﬁwﬁ%% =cosa%,5la’x=0%|

2

. d +

If sin y = x cos (a +y), then show that = :M.
cosa

Also, show that % = cos a, when x = 0.

Ccn
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16.
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2
aﬁxzasec36Wy=atan36%,Fﬁ6=%‘T{jx—};fﬂaﬁli\ﬂﬂ |

YT

2
afey = et &, 7 forg iR B (1 +x2) L z re-n Y o
dx dx

If x=asec’ 0 and y = a tan’ G,ﬁnd% at9=§.

OR

Ify = e ¥ prove that (1 +x2) d—2 +2x-1)
dx

T 2+ y2 = 4T (x — 2)% + y? = 4 o =gl § foret foig w fore s U ahred € 2
JAYdT
g AT AT T T8 Bt () = —2x3 — 9x2 — 12x + 1
(i) et = 2 1 (i) e g 2 |
Find the angle of intersection of the curves x* + y? = 4 and (x — 2)? + y? = 4, at the
point in the first quadrant.
OR
Find the intervals in which the function f(x) = —2x3 — 9x* — 12x + 1 is

(1) Strictly increasing (i1) Strictly decreasing

ToReft 31T % W & 37T & RN hHl T Ragehl & | Ragah! 1 |qui afmmd 10 HieX
2 | Qi et Ragsht & siferspan yebmer 3 & fotu Rageht it foumd sma e | st
Raeferat g w & fosteft 1 s=d gidt 8 T ATdTaRvT 1 g 991 &l 8 7

A window is in the form of a rectangle surmounted by a semicircular opening. The
total perimeter of the window is 10 metres. Find the dimensions of the window to

admit maximum light through the whole opening. How having large windows help us
in saving electricity and conserving environment ?

WWI 42 dx
(x=2)(x~+4)

4
Find : dx
" I(x—2)(x2+4)

Ccn
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20.
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T THERT (x2 — y2) dx + 2xydy = 0 T & I |
Agal
WHWUT(1+x2)%+2xy= ! o1 fafdmse gt 3ma hife, fem g v =128

1+ x?
Wy=0%1
Solve the differential equation (x? — y?) dx + 2xydy = 0
OR

1

1+ x

Find the particular solution of the differential equation (1 + x?) % + 2xy = 5>

given that y =0 when x = 1.

x %1 WH 1 HIT foh =R foig A(4, 4, 4), B(S, x, 8), C(5, 4, 1) 71 D(7, 7, 2) H9d™
& |

Find x such that the four points A(4, 4, 4), B(5, x, 8), C(5, 4, 1) and D(7, 7, 2) are
coplanar.

Cx—1 y-2 z-3 2 y-4 z7-5
w@xzﬁg:z wﬂ3:n:f5%WNmﬁﬁmﬁm|

T
3 4

Find the shortest distance between the lines and

x=2 y—-4 z-5
3 4 50

3l &1 Ueh T o Freereh Heet # T 9 3 il | @ | 9t a1 GEL G o i i
TTRIRATE SFAST: 0.6 TUT 0.4 & | 39 SATANad I(¢ Tl & Sadl & df Teb ¢ 3G h
3T B <l TTRERdT 0.7 2 3R 3fG GHU & SiadT & a1 38 91 h! &71d WTRiehar 0.3 7 |
STRISHAT AT ShISTY, feh AT 3G GHR Qo1 gIRT STRW [T TRIT T |

Two groups are competing for the positions of the Board of Directors of a corporation.
The probabilities that the first and second groups will win are 0.6 and 0.4 respectively.
Further, if the first group wins, the probability of introducing a new product is 0.7 and

the corresponding probability is 0.3 if the second group wins. Find the probability that
the new product introduced was by the second group.

20 el % Th & §, foed 5 aod @ue €, 3 Sodl %1 U BT Agesdl ThH-Uh Heh
TIEATIAT |igd MHepTel T | G Sosli shl H@AT 31 TR s Hd shiT | 31d: 39
e o ey ot 1 HAY |

From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs is drawn at

random, one by one with replacement. Find the probability distribution of the number
of defective bulbs. Also, find the mean of the distribution.

6
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T -3¢
SECTION - D

T T 24 | 29 T T I h 6 37 7 |
Question numbers 24 to 29 carry 6 marks each.

W%Hﬁﬂ@ﬁaﬁ%wzlﬁ@ﬁﬁaR,?ﬁﬁ(&y) € R<:>(x—y),3ﬁ‘qm%,
ZI AR &, Toh ol e 2 |

Al
g A = {0, 1,2, 3, 4, 5} T U Tganem gfskn *Gﬁa*bz{a::t;_6 :E:E;g
g afeTiya 2 |
AT a % b o fore wferan ameft feafa |
gurtgn fob iR « & foT 0 T qoaweh 31add 8 G =T A 1 T 3769 a = 0
SchUUi B, 38 YR foh 6 — a, a BT UG 2 |

Show that the relation R on the set Z of all integers defined by (x,y) e R< (x —y) is
divisible by 3 is an equivalence relation.
OR
A Dbinary operation % on the set A = {0, 1, 2, 3, 4, 5} is defined as
a+b, if a+b<6
a*xb= )
a+b-6,if a+b=>6
Write the operation table for a * b in A.
Show that zero is the identity for this operation * and each element ‘a’ # 0 of the set is
invertible with 6 — a, being the inverse of ‘a’.

5 0 4 I 3
femgfeA=|2 3 2[,B'=|1 4 3| 2 I (AB)! I HfvT |
> A 1 3 4
AYAl
1 2 -2
TR dfed TAGOT GRISTE A= |—1 3 0 | 3l oHH 1A 1T |
0 -2 1
5 0 4 1 3 3
GivenA=|2 3 2|,Bl= |1 4 3|, compute (AB).
1 21 1 3 4
OR
1 2 =2
Find the inverse of the matrix A = |—-1 3 0 | by using elementary row
0 -2 1
transformations.
7
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26. TR o TN A 4 &5 1 &5het AT IR : {(x,y):0<2y<x%, 0<y<x,0<x<3}

Using integration, find the area of the region : {(x, y): 0<2y<x%,0<y<x, 0<x<3}

T
2 .

X SIn X COS X
0 SIn x+COoS Xx

JYAT

3
i < HHT % w9 | j (3x% + 2x + 1) dx 1 A 1A AT |
1

X sin x COS x

Evaluate dx.

o'—.l\)\:—l

sin*x + cos*x
OR
3

Evaluate '[ (3x2 + 2x + 1) dx as the limit of a sum.
1

28. 39 @1 1 Hiew TR {@ HIE S f9g (1, 2, 3) § BRI @ q9T EHAdi
TG+ =5 T - Bi+]+k) =67 T F GU T | IH THR I 1@ H
W?-(2§+f+ﬁ)=4ﬁ9ﬁﬁ§a?ﬁgaﬁ@ﬁm

Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the
planes T (/i\ — 3\ s 21A<) —Sand T - (3/i\ + 3\ <2 l/;) = 6. Also find the point of intersection of

the line thus obtained with the plane T (2? + _/]\ s 1A<) =7.

29. Ueh HUHI g TR hl a3q A U1 B 1 fmior it 7, T8 & 9idt &1 3= g
2 | A YR I a&] hl Th $H1E | 3 UTH =ict TAT 1 W70 FiH T JI1T SIT 8 STaih g B
1 T 3HTE & fTU | T =TS G297 2 I WA BT TR BT & | o 3nfersk @ 31fres 9 I
I TAT 8 T FHT SN L Tehell & | ATG A ThR hl TG hl Teh 3hI1s W T 40 T 19
ToreTan & e o B <1 U 318 W T 50 1 oy Tirern &, 1 1 HITT fok ueft A den B
TR 6T TEqU a1 -Tohat =TT fob hut o1 3Tfreham o1 &1 | ST I3 i U Raeh
T FHEIT ST U GRT B hITaTd a7 JTferehay @y ot Frd it |

A company produces two types of goods, A and B, that require gold and silver. Each
unit of type A requires 3 g of silver and 1 g of gold while that of B requires 1 g of
silver and 2 g of gold. The company can use atmost 9 g of silver and 8 g of gold. If
each unit of type A brings a profit of ¥ 40 and that of type B X 50, find the number of
units of each type that the company should produce to maximize the profit. Formulate
and solve graphically the LPP and find the maximum profit.

65/1 8 Ccn



Strictly Confidential — (For Internal and Restricted Use Only)

CSenior Secondary School Certificate Examination>

July'2018
Marking Scheme — Mathematics 65/1 (Compt.)

(6

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggested answers. The content is thus indicative. If a
student has given any other answer which is different from the one given in the Marking Scheme,
but conveys the meaning, such answers should be given full weightage.

eneral Instructions: \

2. Evaluation is to be done as per instructions provided in the marking scheme. It should not be
done according to one’s own interpretation or any other consideration — Marking Scheme
should be strictly adhered to and religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.
4. In question (s) on differential equations, constant of integration has to be written.

5. If a candidate has attempted an extra question, marks obtained in the question attempted first
should be retained and the other answer should be scored out.

6. A full scale of marks - 0 to 100 has to be used. Please do not hesitate to award full marks if the
answer deserves it.

7. Separate Marking Scheme for all the three sets has been given.

8. As per orders of the Hon’ble Supreme Court. The candidates would now be permitted to obtain
photocopy of the Answer book on request on payment of the prescribed fee. All examiners/
Head Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.

- /




65/1

65/1

65/1 VALUE POINTS
SECTION A
T 27 T 1 T 27 1 1
—_—— = —— — for any one of —or — — =
3 3 3 2 3 3 2 2
1 2 =2
A'=|2 1 2| andgettingx=-2 P
2 x -1
N PR 2 oAl 1
[i k jl=1i-(kx))=-1i-(jxk) B
. 1
T 2
Weitine 2% 0 o i o 2 11
riting 5 an inge= 3 2+ >
SECTION B
) 1
Putx=cos®inR.H.S E
1 1
as l <x<I,RHS = cos™! 4 cos® 8- 3cos 0) = cos™! (cos 30) =36 5 +5
2
4 1
=3 cos x=LHS 5
Finding A = —| = 7 1
MAmEA =191 5 2
112 -3 2k 3k 1
~19/-5 2|7 |5k -2k 2
k= - 1
5= 9 2
Lety= ta11_1(005)(—sin Xj:tan_l(l—tan xj 1
COS X + sin x 1+ tan x 2

@)
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11.
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R’(x) = 6x + 36.
R’(5)=66

3-5sinx
—zdx = 3J‘seczxdx—5.|‘secxtanxdx
cos” x

=3tanx—5sec x+ C

dy -1 -1
ix =cos a = Idy—cos a-_[dx

y=Xcos_1a+c

I ol e ke L1

g_ Ab _IcF-1aF -IbP
AR AFITS 21allbl
92 _5%_¢6°
- 205)(6)

o 81-25-36 1
OST=T60 3

@)

N | — N | —

N | =

N | =

N | =

N | =

65/1
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13.

14.
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0= cos ™! (lj
3

P(ANB)

65/1

P(A/B) = W gives P(ANB) = %

P(AUB) =P(A) + P(B) - P(ANB)

5 5 2 11
+ —_—

~ 26 13 13 26

C,—>C, +C,+C,givesL.HS. as

a+b+c -2a+b 2a+c
a+b+c 5b —2b+c
a+b+c —2c+b 5c

1 2a+b 2a+c
—(a+b+0)|l 5b —2b+c
1 —2c+b 5c

R, > R,-R,,R; > R;—R, gives

1 2a+b -2a+c
=(a+b+c¢c)|0 2a+4b 2a-2b
0 2a-2c 4c+?2a

2a+4b 2a-2b

=(a+b+c¢)
2a—2c 4c+?2a

a+2b a-b

=4(a+b+c)
a—-c 2c+a

=12(a+ b +c) (ab+ bc + ac)

SECTION C

=4(a+b+c)3(ab+bc+ac)

sin'y dx cos(a+y)cosy+sinysin(a+y)

X= s @tv) (@+y) gives d_y =

cos’ (a+y)

A3)

NS

N |~

f—
f—
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dy cosz(a +y) cosz(a +y)
= = =
dx cos(a+y-y) cosa

Hence d_i =cosawhenx=01e.y=0

d
Writing 2 3atan’0 sec’0

de
d—x—s 30 tand
o a sec’0 tan
d_y = tane:sinﬁ
dx sec O
2
Ty = i(d—y)@=cos6x+
dx?  do\dx/dx 3asec® Otan O

1
d_yj 2 1
dx2 ezg 3ax8x~/3 48/3a

OR
y=etan_1 X
g _etanlx( 1 j: y
dx 1+ x> 1+x2
2
A+xHY _y o aexH) I b
dx dx? dx dx
2, d%y dy
= (1+x)—+2x-1)— =
dx? dx
Point of intersection = (1, v/3)
1
X+yr=4= 2X+2yﬂ:0 gy —-——= m
dx dx (1’\/5) \/g

)

1 —
i)

N | =

N | =

1+1

N | =

65/1
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(=22 +y2=d= 2(x—2)+ 2y O:dy} L L1
X — = X — == — . —
y yd dx . 3 B 272
1
T+T _A
So, t = = 0=— 1
O-tan 0= =T b=
OR
£(x) =—6(x + 1) (x +2) 1
, 1
ffx)=0=>x=-2,x=-1 5
1
= Intervals are (-0, —2), (=2, —1) and (-1, o) 5
Getting f'(x) >0in (-2, —1) and "(x) < 0 in (—eo, —2) (-1, o) 1

= f(x) is strictly increasing in (-2, 1)
and strictly decreasing in (—oo, 2) U(—1, o)

Let the dimensions of window be 2x and 2y

1
2x+4y+7mx =10 3
A= 4xy+171:x2 =4X(Mj+lnx2 1
2 4 2
115 S dA
=10x——-2x" = —=10—-(t+4)x
2 dx
dA 10 1
— =0 = x= —_
dx n+4 2
d’A 1
dX_2 =—(mt+4)<0 5

®)
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1 1
Getting, y = > , so the dimensions are m and 0 m =
T+4 T+4 T+4 2
Any relevant explanation. 1
4 A Bx+C
18. > = +— 1
x-2)(x“"+4) x-2 x“+4
4=AX*+4)+Bx+0C) (x-2)
1 1 1
gives A= E,B:—E-Czl 5)(3
4 1 +2
j dx2 :_J~ dx (x2 )dx
x=2)(x“+4) ~ 2°x-2 “2(x"+4)
1 1 2 1 _1(x) I 1 1
= —loglx-2l-—loglx”+4l-—tan | — [+C L=
2% 4% 2 2 27272
2 2 yi—l
d - 2
19. F_Y X _x 1
dx 2xy &
X
Put 1=VZ>y=VX3ndSOﬂ=V+Xd—V 1
X dx dx
v v2-1 xdv  (1+v?) 1
V+X— = = =— _
dx 2v dx 2v 2
d—x=—_|- 2Vd‘; = logx:—log(1+vz)+logC l_,_l
X I+v
2 1
:>X(1+V2)=CSOX 1+y—2 =C0rx2+y2=Cx 5
X

OR

dy 2x 1
dx 1+x 1+x%)?

(6) 65/1



20.

21.
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| 2x dx
) 2
LE=e¢ !+x =2 o4 x?) 1

1

Solution is y(1 +x?) = I ydx = tan™' x +C 1
I+x
oo E 1
getting C = 1 :
_ T
s y(l+xY)=tan ' x—=
4
tan~! x T 1
ory= 1
TR a1+xD) 2

Getting AB = (5-4)i+(x -4)j+ B -k =1+x-4)j+4k

A A I N~ A A 1
AC =i+0j-3k and AD = 31+3j-2k 15
R 1
for coplanarity [AB AC AD]=0 5
1 x-4 4
_ 1
N 1 0 3 ~0 L
33 2 2
7 L
=Xx= )
Xo=X1 YYo= V1 72— 74 1 2 2
a b, ¢ | =2 3 4|=1 1+1
) b, ¢ 3 45
1
\/(b1C2 - b2C1)2 + (3201 - a1C2)2 + (a1b2 - azbl)z = \/1+ 4+1 = \/g 1+5
de = 1
- J6 2

@)
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23.

24.

65/1
Let E| = First group wins, E, =Second group wins

H = Introduction of new product.

P(E,) = 0.6, P(E,) = 0.4,

P(H/E,) =0.3, P(H/E,)=0.7

P(E,) P(H/E,)
Now, P(Ey/H) = b _yPH/E,) + PE,) PH/E,)

B 0.4x0.3
~ 0.4x0.3+0.6x0.7

2
9
Let X denote the number of defective bulbs.

X=0,1,2,3

15\ 27
PX=0)=|25| =

5Y15) 2
= =3— —_ =
roc-0=3(35)(55) =
)

20

5 7

0
o= (3 (5%
(X=2)= 20) 64

1>X—3—(ij3—i
X=3={20) "o ’
27 18 3 3
=) XPX)=—+—+—=—
Mean = 2 XP(X) 64 64 64 4

SECTION D
(x=x)=01sdivisible by 3 for all x € z. So, (x, x) € R

.. Risreflexive.

@)

N | — N | —

N | =

N | =

N | =

— x4

65/1



65/1

65/1

(x—y) is divisible by 3 implies (y —x) is divisible by 3.

1
So (x,y) € Rimplies (y,x) € R,x,ye z 15
= R is symmetric.
(x—y)is divisible by 3 and (y — z) is divisble by 3.
o 1
So (x—z) =(x—y) + (y—z) is divisible by 3. 1+1+5
Hence (x, z) € R = Ris transitive
= R is an equivalence relation 1
OR
* 0 1 2 3 4 5
0 0 1 2 3 4 5 Table Format 1
1 1 2 3 4 5 0
2 2 3 4 5 0 1 Values of each correct row,
3 3 4 5 0 1 2 Lo =3
4 4 5 0 1 2 3 2
5 5 0 1 2 3 4
. . . 1
a*0=a+0=aVae A= 0isthe identifty for *. 5
1
Letb=6-afora#0 5
Sincea+b=a+6-a< 6
1
=a*b=b*a=a+6-a-6=0 5
. . 1
Hence b = 6 —a is the inverse of a. 5
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25. 1Al=5(=1)+4(1)=—1 1

C11:_1 C21:8 C31:—12
C12:O C22:1 C32:—2

2
C]3:1 C23:—10 C33215
1 -8 12
A_I: 0 -1 2 1
-1 10 -15
1 3 3 1 -8 12
AB'=BA'=1 4 3]0 -1 2 1
1 3 4(|-1 10 -15
-2 19 27
=|-2 18 =25 1
-3 29 42
OR
1 2 =2 1 00
-1 3 0|=|/0 1 OlA 1
0o 2 1 0 0 1
R1—>R1+2R3
1 -2 0 1 0 2
-1 3 0(=|0 1 0]A 1
0 2 1 0 0 1
R2—>R2+R1
1 2 0 1 0 2
0 1 Ol=]1 1 2|A 1
0 2 1 0 0 1
R3—>R3+2R2
1 -2 0 1 0 2
0 1 O0j=|1 1 2]A 1
0O 0 1 2 25

(10) 65/1
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R, >R, +2R,
1 00 326
01 0|= I 2(A
0 0 1 2 25
326
So,A'=|1 1
2 25

(8]

2,2

2 3
0,0

Point of intersection of x> = 2y and y=xare (0, 0) and (2, 2).

2 2 3
Required area = jx?dx + I x dx
0 2

23

+ ="
6

o\ | oo
N |

dx

/2
J‘ X sin X cos X

0 Sll’l X +COS4 X

(7t/2 X)sin (7/2 — x)cos(n/Z X) 2(7t/2—x)cos><sinx

sin (n/2 X)+ cos? (/2 —X) 0 cos* x +sin* x

0

/2 .
sin X cos x T sin X cos X
21_n/2j —dx== - dx
0 sin® x + cos* x 25 sin x + (1 - sin’x)?

1

Let sin® x =t = sin x cos x dx = Edt

(11)
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1k dt

A=5517=
2232 +(1-1)?

T nl dt
=1=—

S
8'[2t2 2+1 16 (t—1/2)%+(1/2)?
0 - 0 -

T2 ! T|T T T’
= ——~tan‘1(2t—1)} =—-{——(——ﬂ=—
16 1 o 8 |14 4 16

2
azl,b:3,h:; = nh=2

3
I(3X2 +2x +D)dx = i BIEQD)+ L+ h)+ £+ 2h) 4.+ 0+ (n ~Dh)]
1

— lim h[6+{3(1+h2 +2h)+2(1+h)+1}+{3(l+4h2 +4h)+2(1+2h)+1}
h—0

+.. {31 +m-D2+2(n-=Dh+2(1 +(n—Dh) + 1}]

_ limh[6n+8h(1+2+...(n = 1) +3h%(1% + 2% +..(n = 1)?]
h—0

lim 6hn + 8(nh —h) (nh) N 3(nh —h) (nh) (2hn - h)
h—0 2 6

82)(2)  32-02)®)

2
6(2) + p

=12+16+8=36
Since the line is parallel to the two planes.
.. Direction of line b= (i - 3 + 212)><(3f + 3 + ﬁ)

= —3f+53+412

(12)
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.. Equation of required line is
= (+2j+3K) +M=3i+5]+4k)  -.()
Any point on line (i) is (1 —3A, 2 + 5A, 3 + 41)
For this line to intersect the plane 7 (2 + j+ k) =4
we have (1 =302+ 2 +5M)1+3+4M)1 =4
=>A=-1
.. Point of intersection is (4, -3, —1)
Let number of units of type A be x and that of type B be y

LPP is Maximize P =40x + 50y

subject to constraints
3x+y<9
X+2y<8
x,y20
YA
101
9_
8.-
7-_
6--
5--
0.4 H
3.
2-_
1_
0 T T T } } } } T } + >
12345678910
3,0 S, 0)
P(3,0)=120
P(2, 3) =230
P(0, 4) =200

.. Max profit =% 230 at (2, 3)

So to maximise profit, number of units of A= 2 and number of units of B =3

13)
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