e mm e e e == = o ———

 Series PQ2RS/2 | __Set -3
U i
IHTATTARIAMOIW ar.code  65/2/3
. __________-----_____________:
Roll No. :gﬁ;ﬂ%%ﬁ Wg’%ﬂv—f%:
E_ N 1}_ - 1}_ N 1}_ N 1}_ h 1{_ . 1}_ N 1|_ i _1: ' Candidates must write the Q.P. Code,
Y WU NS NRNREY NRNRE NN NN N :on the title page of the answer-book. |

o FHYIT T I A 1H 59 JoT-97 § Jla g5 23 F /

o YA Fiq F T b 57 FoA-9T H 38 FoT & |

o ¥97-UF H 3Tled &Y F1 IR 15T T Fo7-97 HIE H Tandf IFR-GrEaHhl &
TG-98 W 7@ |

o FTIT T¥T HT IW 7@ & ¥ & Ugel, IW-Yas1 d T97 &1 HHS
HTYT o7 |

o 3G ¥U7-U7 FI Yg7 P 17U 15 1592 &1 GHT 1G4 T & | FeT-9F FH G0
TalE 7 10.15 &9 191 i@ | 10.15 &5 & 10.30 &5 a% S1F Had Jo7-97
P 7g7 3K 3T FArd F NI § ITW-YIashT W 15 I 787 17@7 |

e Please check that this question paper contains 23 printed pages.

e Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book
before attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m.,
the students will read the question paper only and will not write any
answer on the answer-book during this period.

E45E Tford EEE

B MATHEMATICS I
Feiita aa - 3 qu2 SfeHaT 37% : 80
Time allowed : 3 hours Maximum Marks : 80

65/2/3-12 Page 1 of 23 P.T.O.




NN\

T 4397 :
HETfeTied 1391 &1 aga @rae] @ 9l 7R 371 G&d] & 9T Iy :

() S YIT-YT H 38 Y978 | @y HfAard & |

(i) TEIH-TTGIT G@USI F [@9IGid 86— &, @, T, 90T & |

(iii) @UE & 7 Jo7 &A1 1 & 18 T%F Fglaswcdid a97 97 T&IT 19 TF 20 H4HIT
Td % TENRA 1 37 F FH 8 |
(iv) @S W H 97 q&Ir21 @ 25 7% 3717 TG-ITIT (VSA) ¥HR & 2 37l & J97 3 |

(v) &g TH J97 &I 26 T 31 7% TG-IRIT (SA) THR & 3 371 & Fo7 & |

(i) WUE T T Y97 GEIT32 G 35 dh H-ITT (LA) FHR & 5 37h] & J97 8 /

(vii) TUE T H Y97 G&J7 36 T 38 JHUT 37eT7 STRT 4 Bl & 978 |

(viii) F97-97 § GHT fdheq 787 197 731 8 | JeId, @8 & & 2 Yol 4, @U8 T & 3 oI
4, @8 7 &2 Jv9 § 79T @8 & & 2 Yo H SaR® [aehcq &1 JiaerT 591 737

&/
(ix) PP B 3T Fldd 3 |

@us

39 @I H Fglahedid Jo7 &, 1974 % Jo7 1 3% H1 & |

1. Ife y = cos™! (ex)%, ar ? 2
X

(A) _r B) - =

e 2% 11 e 2% 11

1 1
/e—2x_1 /e—2x_1
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections — A, B, C, D and E.

(itzi) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vit) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1. If y = cos™! (%), then ? is:

X
1 1
A @ —— B) -——
e 2% 41 e 2% 41
1 1
© — D) -t
e—2X _ 1 e—2x _ 1
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2.

IRl FHRUT y72 + log () = x5 1 OTd 3R IS o @
(A) uRrfya =&, 5 (B) uURyTiYa &, 2
(C) 5, afturia =&, D) 2,2

wTh afew, St fhafeni 1o+ k e -k, e wew R, R

A 2§ ® ]

4 o
c - D
(©) NG (D) 7
i@TXT_l =—y=226+1éswﬁi@aﬁmés%§-agcrm§:
(A 2,-1,6 B) 2,1,6
€ 21,3 D) 2,-1,3

AR s A:F“”‘X ! }%WA%’:MI%,ME{O,%} -

-1 tanx
HTH % :
T
A O (B) 1
T T
(C) 3 (D) 8

Ifg Tk [T x-3187 61 gaTeHen TSR0 6 WY 30° T HIV, y-37&T hl GATHS f2m
o 1Y 120° T IV SAT 7, 1 I8 @1 2-3787T <hl &FTcHD [T o 1Y ST HI0T
A 8, TB B

(A 90° (B)  120°

(C) 60° (D) 0°
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2. The degree and order of differential equation y”2 + log (y) = x° respectively

are :
(A) not defined, 5 (B) not defined, 2
(C) 5, not defined D) 2,2

3. The unit vector perpendicular to both vectors /1\ + 1/; and /1\ — 12 is:
@ 2] ® ]

AA AA

© 2 bk D - E‘

4, Direction ratios of a vector parallel to line XT_I =—y= 2Z6+1 are
A 2,-1,6 B 2,1,6
©C 2,1,3 D 2,-1,3

t 1
5. If for the matrix A = { anx

XE|:0,Ej| 1S :
2

} A + A’ = 2431, then the value of
-1 tanx

A 0 B) =
(A) (B) 1
T T
C = D z
(C) 3 (D) 5

6. If a line makes an angle of 30° with the positive direction of x-axis, 120°

with the positive direction of y-axis, then the angle which it makes with
the positive direction of z-axis is :

(A 90° (B) 120°
(C) 60° (D) 0°
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7. A TH 3 x 37 A ARE h G TGl FT AMRA 9 7, Al Wb AH
JTEIE] I UEGA BT :

A 0 B 9

C) 27 (D) 729

8. HWIf:R, > [-5, =), f(x) = 9x2 + 6x — 5 I IRATNG &, &l R, Tt RO
AT TEA H = R | Al f B :

(A)  Tehehl

(B) 3T=81qh

(C)  TUehehl 3AT=BIch

(D) 9Tl Teheh! 3R T & T=BIch

—a b c
9. e | a -b c =kabc%,?ﬁk?=b"frl'l:[%:
a b -c
A O B 1
< 2 D) 4
|X|+3, Z|’%XS—3

10. f(x)=1{ —2x, Ife —3<x<3
6x+2, I x>3

ST ARHTINT e o STETdcadT o fagatl i gedn 2

A 0 B) 1
< 2 (D) 3
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7. If the sum of all the elements of a 3 x 3 scalar matrix is 9, then the

product of all its elements is :
A O B 9

C) 27 (D) 729

8. Let f: R, — [- 5, o) be defined as f(x) = 9x2 + 6x — 5, where R, is the set

of all non-negative real numbers. Then, fis :
(A) one-one

(B) onto

(C) bijective

(D) neither one-one nor onto

—a b ¢
9. Iff] a -b ¢ | = kabc, then the value of k is :
b -c
A O B 1
) 2 D) 4

|X|+3, if x<-3
10. The number of points of discontinuity of f(x) = { —2x, if —3<x<3 is:
6x+2, if x>3

A 0 B 1

Cc) 2 (D) infinite
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11. %o fix) =x3 - 3x2 + 12x — 18 :

(A) R @ goam 2
(B) RW X 949 8
(C) RWAd Fat a¢am 2 3 9 & X gramm 2

D) (= oo, 0) T R BHAN B

12. /1 +sin2x,x € {O, g} T Gid-3Tdeheldl 3 :

(A) CosS X + sin X (B) —cosx+sinx

(C) cosx-—sinx (D) —cosx-—sinx

13.  3Tdchdd HHIHT % = F(x, y) QI 3Taehel THISHIO &1 a1, I F(x, y)

2.
(A)  cos x-—sin [Zj ® ¥
X X
2 2
© = Y (D)  cos? (Ej
Xy y
14, Trdi S afeai o o b % forw, FrefaRad wori § & wia ot @ & 2
- - -, o - - >
A a.b>|allb] B) a.b=|allb]
- - -, o - - >
C© a.b<lallp] M a.b<|allb]

15. fog (0, 1, 2) ¥ x-378 W S T ¥ & UG o (G0 & :

A)  (1,0,0) B) (2,0,0

(C) (J5,0,0) D) (0,0,0)
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11. The function f(x) = x3 — 3x2 + 12x — 18is :
(A)  strictly decreasing on R
(B)  strictly increasing on R
(C)  neither strictly increasing nor strictly decreasing on R

(D)  strictly decreasing on (— oo, 0)

12. Anti-derivative of /1 + sin2x, X € {O, g} 1S :

(A) COS X + sin X (B) —cosx+sinx

(C) cosx-—sinx (D) —cosx—-sinx

13. The differential equation ? = F(x, y) will not be a homogeneous
X

differential equation, if F(x, y) is :

(A) cos x-—sin (Xj ® ¥
X X
2 2
© = D)  cos? (Ej
Xy y

%
14. For any two vectors a and b, which of the following statements is
always true ?

- - -, o - - >
A a.b>lallp] B) a.b=|allb]

- - -, o - - >
©C a.b<lallb] M a.b<|allb]

15. The coordinates of the foot of the perpendicular drawn from the point
(0, 1, 2) on the x-axis are given by :

A (1,0,0) B) (2,0,0)
(C) (J5,0,0) D) (0,0,0)
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16.

17.

18.

ek tRger Tumme g & gt syl g g Swarfase 8 shgarar | ¢

(A) T IUNeg &l (B) T gvaH &n

(C) U uieg & (D) b GETd &

T foRelt TR 4 E foret uftest wmfse S i T oo 7, a1 P(S|E) SRR 2 -
(A) P(SNE) (B) P(E)

© 1 D) 0

IS A = [aj5] Th 3 x 3 TR &, MEH aj; = i— 3j 7, Al HHIRGd § & -1
TAT B ?

(A) ap < 0 (B) a1g +agy =— 6

(C) ais > asi (D) ag1 = 0

J97 H&IT 19 3K 20 379697 U5 q& SRa 997 & | & %97 130 77 & 578 v &)
SYFHIT (A) T TR H1 T% (R) FRT 3715 137 7771 & | 37 71 & @&l I} 719 15¢
77 B1ST (A), (B), (C) 3% (D) 7 8 g7a 5w |

19.

20.

(A) AR (A) 3R Th (R) GHI H&l & IR @b (R), AR (A) i Fgt
SITEAT hidT © |

(B) 3AfYHYT (A) 3R b (R) HI Tl &, Tg dob (R), 3 (A) hT T&@l
TS FgT HLdl 2 |

(C) AMHeH (A) T& 8, Wrg e (R) TeId & |
(D) 37 (A) TTd B, T ok (R) T 7 |

S7HIT (A) : Tl wh Tl g A & U, B’'AB T fowd wHfi@
TSR Bl 2 |

7% (R) : T 1 g P fawm wufia o1regg searwm, Afg PP = — P.

BT (A): (b. c) a Th R AL |
7% (R) : 31 wfean w1 3ifew (Sfe) TuHwa ueh Stfew afst gidi 2 |
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16.

17.

18.

The common region determined by all the constraints of a linear
programming problem is called :

(A) an unbounded region (B) an optimal region

(C)  abounded region (D) afeasible region

Let E be an event of a sample space S of an experiment, then P(S|E) =
A PSNE) (B) P(E)
< 1 D) 0

If A = [ajj] be a 3 x 3 matrix, where ajj = i — 3j, then which of the following

is false ?
(A) aip < 0 (B) ajg +agy =— 6
(C) ai3 > asi (D) ag] = 0

Questions number 19 and 20 are Assertion and Reason based questions. Two

statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

19.

20.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

Assertion (A) : For any symmetric matrix A, B’AB is a skew-symmetric

matrix.

Reason (R): A square matrix P is skew-symmetric if P’ = — P.

_ - o o )
Assertion (A) : (b . ¢ ) a isa scalar quantity.

Reason (R): Dot product of two vectors is a scalar quantity.
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37 @Ug 4 37fq TY-3F0T (VSA) IR & J97 8, 578 5e3% & 2 3% 3 |

21. Ta shifoTe foh e fix) = x2 — 6x + 3, [4, 6] § IHAM & A1 BEHH & |

22. (%) sin! (— %j + cos_l{— g} + cot_l(tan %j T gH T iU |

Srra
(@) f(x) =cos!(1—x2)eh UTd FTA hIFWT | FHHT IRER Wt [1d 1T |

23. (%) IR fix)=|tan2x| B, A x= g W f(x) 1 HH Fd HIAT |

AT

(@) Ffe y=cosec(cot—! x) &, I forg FfSw fr /1 + x2 g—i —x=0.

24, AR W fix) = x + + (x # 0) & TIFE I=qH IR TyFE Faaq 9m,
X

A M 3 m g Jed &, @ (M — m) sl 19 1 I |

25. T HINT :

4x
J‘ e —1dX

ed* 11
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SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

21. Determine whether the function f(x) = x2 — 6x + 3 is increasing or
decreasing in [4, 6].

\/§ 4r

22. (a) Find the value of sin~! (— %j + cos~! {— 7} + cot™! (tan ?j
OR

(b)  Find the domain of f(x) = cos™! (1 — x2). Also, find its range.

23. (a) If f(x) = | tan 2x| , then find the value of f'(x) at x = g

OR

(b)  Ify = cosec(cot~1x), then prove that /1 + x? 3_y —-x=0.

X

24. If M and m denote the local maximum and local minimum values of the

function f(x) = x + 1 (x # 0) respectively, find the value of (M — m).
X

25. Find:

4x
J‘ e4 1dX
e** +1
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59 GUE § TY-FHIT (SA) FHR & 97 &, 578 Jcd% & 3 3% & |

26.

27.

28.

29.

30.

31.

YT} o Ueh SIS bl Ush 1Y 3IDTAT ATl & | Al X, ITEl & S Hefehi W 3TS
TEATAT o UT-3T I <h AT &, Al X T TTRIHdT §e F1q hiforg |

ﬁﬁw:

j x2 log (x2 — 1) dx

(%) AR y=(ogx)?g, @ &g HIfT ik x2y” + xy’ = 2.

AT

(@) it y=sin(tanleX)?, @ %,X=O‘T{,Eﬂﬂﬁﬁlﬁ |
X

(%) WM FTd HINT :
2
J‘ 2—XdX
V2+X
—2
AT

(@) d HifT :

1

dx
-[ x [(log x)? — 3 log x — 4]

(%) D FHIH 2xy+y2—2xz? = 0 @ fafsre ga ma hifsrg; fean
X

TMey=2,d9x=1% |
ST

(@) 31ahd HRTT vy dx = (x + 2y2) dy ol SATIeh & 1A i |

fet ABC % fist % feafy wfew Al — § + k), BG4 —3) - 5k) afk
C3i —4] —4k)¥ | BT ABC ¥ &¥ft ®1v1 31 Hifdr |
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SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26.

27.

28.

29.

30.

31.

A pair of dice is thrown simultaneously. If X denotes the absolute
difference of the numbers appearing on top of the dice, then find the
probability distribution of X.

Find :

J. x2 log (x2 - 1) dx
(a) Ify = (log x)2, prove that x2y”
OR

+xy = 2.

(b) Ify =sin (tan~! e¥), then find j_y atx=0.
X

(a) Evaluate :

2
J‘ /2—de
2+X
—2
OR

(b) Find :

j 1 dx
x [(log x)% — 3 log x — 4]

(a)  Find the particular solution of the differential equation given by
2xy + y2 — 2x2 dy =0;y=2,whenx =1.
dx
OR

(b)  Find the general solution of the differential equation :

y dx = (x + 2y2) dy

The position vectors of vertices of A ABC are A(2/i\ — 3\ + 12 ),
B(}—35-5k)and C(3i — 47— 4k ). Find all the angles of A ABC.

65/2/3-12 Page 15 of 23
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59 @ 4 FH-FRIT (LA) IPR & 37 &, 573 Je3% &5 3% & |

32. IR Yo IqUie § y2 = 4x, x = 1 3TN x-31& & TR & 1 &A% A; G Y& @
3N y2 = 4x,x = 49 o) & T & Ay, T ST 7, Al Aq : Ay T HINT |

33. (&) st fh £: R » RS fix) = x2 + x + 1 g1 afteiiia B, 7 a1 Uehehl &
R T B IT=BIeh & | x b d gt a4 ot F1a hifse Kaes fow fix) = 3
2|

AT

(@) NxN (S8 N UTehd TEAT31 1 = &) H Th d9Y

R,(a,b)R(c,d)o%=gmtr&mﬁa% | gurise T R U godan
e 7 |

34. T ABC & 3§ A(1, 1,0), B, 2, 1) 3 C(-2,2,-1)8 | AR BH
Trerctt mifederati o Tfietor A IS | 39 Yo Ao EHIRN BT T hish
hgeh oh [e3TTeh JTd ShIToTT |

85. (%) TGl I AN Hleh, M THIHW-HR I gA HINT :

X y V/ X V/ X y Z
Gl'&ﬁx,y,z;tO
3AYAT
1 t : — 2 —sin 2
(@) ?Tﬁ{A: cot x %,?‘ﬁ %A’A‘lz Cf)SX sz.
—cotx 1 sin 2X  —cos2X
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SECTION D
This section comprises long answer (LA) type questions of 5 marks each.

32. If A; denotes the area of region bounded by y% = 4x, x = 1 and x-axis
in the first quadrant and Ay denotes the area of region bounded by
y2=4x,x =4, find Ay : Ao,

33. (a) Show that a function f : R — R defined as f(x) = x2 + x + 1 is
neither one-one nor onto. Also, find all the values of x for which
f(x) = 3.

OR

(b) A relation R is defined on N X N (where N is the set of natural

numbers) as (a, b) R(c, d) & 2 _ g Show that R is an equivalence
c

relation.

34. The vertices of A ABC are A(1, 1, 0), B(1, 2, 1) and C(-2, 2, —1). Find the
equations of the medians through A and B. Use the equations so
obtained to find the coordinates of the centroid.

35. (a) Solve the following system of equations, using matrices :

2 3 10 4 6 5 6 9 20
—+—+—=4, ———+—-=1, —+——-——=2
X y Z X y VA X y VA

where x,y, z =0

OR

1

—cotx sin 2Xx  —cos2x

(b) IfA:{

cot x _1 —cos2x  —sin 2x
1| show that A’A™" = .
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39 GUS 4 3 YU I7eFIT 3MEIRT 97 &, 1578 Jedb & 4 37% 3 /
TehTUT 7T — 1
36. & YNGR TohT TTT ATGRT hl H&AT i SARKI Flel 3R Teg o AN o ML W

HTYT SITAT &, 1 §AT8 SIgTSl 3T e UNag- ol T qUerd a1ed 7 |

frec Tehie 9ard 8 foh 818 SI@S % gHeAwEd BIM <l JTRehdl 0-00001% 7 |
T AAMT, 95% AW g Tob famm goe & &g Sfifad s=1 @ 3 | 79
ST o geleat 9 g9 <t feufa # wfl 9wl Sifoa == 9rd & |

A AT E; 521 8 Toh Tk fom™ sl geed g8 @ 3R Ey 98 91 2 T g
T TR 8% B | W1 A 98 U 7 e Infl Am o 91 Sfifed 99 1 @ |

3Tk FET o YR W, F 3ot & I e

(i)  BaTS B o GUSAIEA A B ol TTRIhdT 1A HIT | 1

(i)  P(A|Ey) + P(A | Eg) Td ShIfT | 1

(i) (%) P(A) d HIfT | 2
AUAT

(i) (@) P(Ey|A) @ HINT | 2
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SECTION E
This section comprises 3 case study based questions of 4 marks each.
Case Study -1
36. Airplanes are by far the safest mode of transportation when the number

of transported passengers are measured against personal injuries and
fatality totals.

Previous records state that the probability of an airplane crash is
0:00001%. Further, there are 95% chances that there will be survivors
after a plane crash. Assume that in case of no crash, all travellers

survive.

Let Eq be the event that there is a plane crash and Eg be the event that

there is no crash. Let A be the event that passengers survive after the
journey.

On the basis of the above information, answer the following questions :

(1) Find the probability that the airplane will not crash. 1

(i1)) Find P(A | E) + P(A | E9). 1

(iii) (a)  Find P(A). 2
OR

(ii)) (b)  Find P(E, | A). 2

65/2/3-12 Page 19 of 23 P.T.O.




ThIT AT - 2

SEEHITET ¥ 99 <l @I 9 Tl & X TR AT Y | =901 7R arg Ifee
& JRUMHEEEY 399 <hl 9<9/d A &l Al & | STdfeh d18d 3TT-3TT Tid |
A 38 FAIIEAT Teh TgAd &, U AW AR W 80 km/h ¥ FH h1 Tl

+ - i JMFD - Long term I P
g CANERT g,
‘ S Sl

Average consumption
11.7 e

37.
W dS] ¥ Iedr 2 |
25
20
515
(=] + +
. *
575 “4”*‘
0

0

20 40 60 80 100 120 140 160
Tfd (km/h)

$S Y13l o dgd 399 I @Ud F (1/100 km) 3R 7 V (km/h) & = g&y
VZ Vv
—%—Z +14§1T[ﬁ'<’IlTTI'€IT%I

U HEAT o HATER W, T w9t & o Al
()  F 31d shifSe, S€feh V = 40 km/h.

(ii) ar JTd <hIFSTT |

dv
(if) () TG T V AE hINT T& 399 @Id F =7a¥ gt g |

AT

(i) (@) VIfd ¥ 600 km Y I HH & AU TETS 99 1 g0 F4

e g ©@ % - _0-01% |
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Case Study - 2

37. Overspeeding increases fuel consumption and decreases fuel economy as a
result of tyre rolling friction and air resistance. While vehicles reach optimal
fuel economy at different speeds, fuel mileage usually decreases rapidly at
speeds above 80 km/h.

25

20—* : —wep tongtem | 0
E G oynbdahig iy Average consumption ‘.",‘I',',..
r‘; 15 T & sosn'loﬂuomé i
< 160 - i
5 3 .t 180~
— 10 + ry —t = 2 m X -0 mn-- |
?'3’ + . + o b - L = z
= ¥ oo : 3 ; 220..

5 : : : .S

0‘ .‘. -V
g 0 20 40 60 80 100 120 140 160
Speed (km/h)

The relation between fuel consumption F (/100 km) and speed V (km/h)
2
under some constraints is given as F = A + 14.
500 4

On the basis of the above information, answer the following questions :

(1) Find F, when V = 40 km/h. 1
dF
ii Find —. 1
(i1) in v
(iii) (a)  Find the speed V for which fuel consumption F is minimum. 2
OR

(iii)) (b)  Find the quantity of fuel required to travel 600 km at the
speed V at which L =—0-01. 2
dVv
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Case Study -3

38. The month of September is celebrated as the Rashtriya Poshan Maah
across the country. Following a healthy and well-balanced diet is crucial
in order to supply the body with the proper nutrients it needs. A balanced
diet also keeps us mentally fit and promotes improved level of energy.

1 -
(4 — 6 Portions Each) Ay
Fats & Sugar / * Fats — 5 g/portion ® s 9D (0, 8)

# “.»_" Sugar — 5 g/portion B
TR ~ N\
LS (2 - 3 Portions Each) 6.
Pulses & Dairy /&4 ’*_' . Pulses — 30 g/portion Q.

- . @ - .» Dairy — 100 g/portion 4
Fruits & g (4 - 5 Portions) 3
Vegetables 100 g/portion 94 ..
x 61’ 14 N .
Ce'\r;::ts& (10 — 15 Portions) > A (10’ 0) > X
&, y= M., ~ O 30 g/portion 0 1 2 3 4 5 6\8 9 10 HNL12 13
X+y=6 ",
= x+2y=10
Sx+y=8 4x + 5y =28 y
Figure-1 Figure-2

A dietician wishes to minimize the cost of a diet involving two types of

foods, food X (x kg) and food Y (y kg) which are available at the rate of
T 16/kg and < 20/kg respectively. The feasible region satisfying the

constraints is shown in Figure-2.

On the basis of the above information, answer the following questions :

(1) Identify and write all the constraints which determine the given

feasible region in Figure-2. 2

(i1)  If the objective is to minimize cost Z = 16x + 20y, find the values of
x and y at which cost is minimum. Also, find minimum cost
assuming that minimum cost is possible for the given unbounded
region. 2
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