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E(i) FUT Sire B2 & 35 §F T97- U 4 Figa g5 23 & /
Please check that this question paper contains 23 printed pages. :
i) geawum & gifde grer P SR 13U T T UF B B Uﬁgﬂeﬁmg@aﬂé’?

I3 g3 g7 ford | :
Q.P. Code given on the right hand side of the question paper should be written on the t/tle

: page of the answer-book by the candidate.
1(iii) U Sifer @ & a5 537 Hoar uF H 38 o & /
: Please check that this question paper contains 38 questions.

E(iv} FUIT 795 HBT IR fergar Y= HIe A UFd, mg@aﬂ#neaaﬂmsﬁea'

: e 1
Please write down the serial number of the question in the answer-book before

attempting it.

((v) 3T mosrugm Bl Ugst & farp 15 Meie BT JHT f3ar Irm 8/ neaww/@mvr
gafg 4 10.15 &5 fasar srearm [ 10.15 &5 & 10.30 as?aama?s—cfwneausraﬁ'
ggst 31T 37 37afer 3 FIkreT 3 372 giRiesT Gr Hig 3a3 g7 ferdal | :
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. %
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B

T 3597

HEIICTRIA 5% 1 S5 draer] & q/eq 3k 371 &xed] & JIc oy :

(i) 39 ¥%9-Y9 4 38 ¥97 & | @4t Fo7 SifAard & |

(ii) I8 Y97-97 Giel @Us] 4 f[@9if5a 38— &, @&, T, 909 & /

(iti) @WUE & H Yo7 G&I1 1 & 18 % Fglasedd q97 Jo7 G&7 19 TF 20 14HIT

T a% SEIRT Ueh-Ueh 31k & Yo7 & |

(iv) WIS @ H F97 &7 21 & 25 % 37fd TG-FF0T (VSA) TR & F1-g1 371 & 37
g1

(v) TUE T F J97 J&IT 26 T 31 7F TY-IHIT (SA) FHR & -7 3% & To7
g/

(vi) TS T H J97 G&IT 32 T 35 T FH-FHIT (LA) IHR & Gier-qier 371 & J97 8 /

(vii) @UE & H ¥o7 &I 36 T 38 YU 3T RT WR-GR 37F & Jo7
g1/

(viii) F¥7-97 § GHF [@Heq 737 571 77 3 | 7@t @vs @ & 2 g9 4, @S T & 3 I
H, @8 7 % 2 v 7 797 GUS & & 2 oA 7 aRkFE [dHcT F JIae 591 T
g/

(ix)  Popeiet BT I5INT TfAd & |

@usg <h

39 @IS H FFIEAHeIT J &, o4 I J97 1 37 1 8 |

1. I ATH 3 x4 g & 9T B Th VAT g & 76 A’B a1 AB’ G qidTiva
&, 1 31egg B IS B :
(a) 3x4 (b) 3x3

(e) 4 x4 d 4x3

2. Ffe 3fiwt (2, — 6), (5, 4) AA (k, 4) IA Y FT FABA 35 T THE 7, Al

k ST % :

(a) 12 (b) -2

(o0 -12, -2 d 12, -2
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B

General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) 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.

(itt) 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.

(vii) 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 A is a 3 X 4 matrix and B is a matrix such that A’'B and AB’ are both
defined, then the order of the matrix B is :

(a) 3x4 (b) 3x3
() 4x4 (d 4x3

2. If the area of a triangle with vertices (2, —6), (5, 4) and (k, 4) is
35 sq units, then k is

(a) 12 (b) -2
(0 -—-12, -2 (d 12, -2
65/4/3 ~~~~ Page 3 P.T.O.
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3. I fx)=2|x| +3|sinx| +6 &, A fix) B x = 0 T SV YT T TheI 2 :

(a) 6 (b) 5
(c) 3 d 2
1 2 4
4. W&X{z}+y[5}—[§}%,?ﬁ.
(a x=1,y=2 b)) x=2,y=1
(c) x=1 y=-1 d x=3,y=2

5. IfC3MYE A=[1 2 3] §, I 3TTYE AA' ® (V& A’ 3TJg A %l uREd 2) -

1 0 O
(a) 14 (b) 0 2 0
0O 0 3
1 2 3]
(c) 2 3 1 @ [14]
3 1 2]
a blf -b
el e
-b a]| a
.2 2 i 2
() a“+b 0 ®) (a+b)* 0
0 a? +p? (a+b2 0
2 2 B 0
© a2 +b2 0] @ a :|
la”+b 0 0 b
7. ﬁg(p,q,r)ﬁy-\'ﬂ?&ﬁ@%:
(a) q (b) ql
© lql + 17| @ p®+r
65/4/3 ~~~~ Page 4
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3. Iff(x) =2|x| + 3|sin x| + 6, then the right hand derivative of f(x) at x =0

is :
(a) 6
(c)

(b)
(d)
b) x=2, y=1
d x=3, y=2

5. If a matrix A = [1 2 3], then the matrix AA’ (where A’ is the transpose

of A)is:
1 00
(a) 14 (b) 0 20
0 0 3
1 2 3
(c) 2 31 (d) [14]
31 2
b -b
6. The product 2 2 is equal to :
—b aflb a
.2 2 i 2
(a) a“+b \ 0 , b) (a+ b)2 0
0 a“+b (a+b)* ©
2 2 B
b 0 a 0
© %7 G }
7. Distance of the point (p, q, r) from y-axis is :
(a q (b) Iql
©  lal +Ir] d p?+r?
65/4/3 ~~~~ Page 5
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8. T 3x + 5y <7 I & A= B :
(a) @13x + by = 7T Ea fogati 1 B IV QU xy-ad
(b) @1 3x + by = 7R feuq fogatt % @19 @ xy-aa

() 3@ 3x + 5y = 7 W fe¥d fogani 1 Sl a8 gal en aa o
Te-fog ot 7 |
(d) 9% Ga e qa s qo-fog 76 2 |

a
9. ?T%“‘szdx=8%,?ﬁ‘a’wqﬂ%:
0

(a) 2 (b) 4
(e) 8 d) 10

. —> -
10. WS a =31 4+ +2k M b =1 + ) +2k % o= % Hror 1 v (W) R

5 5
(a) E (b) ﬁ
3 4

1. WW(&J2+(dy)3=xsin(d—y)%aﬁﬁam(aﬁqﬁﬂﬁﬁé)

dx2 dx dx
ShHRT: % :
(@ 2,2 b) 1,3
© 2,3 (@ 2,9rd it &t

12. Ie5l°gx dx SR B

5 6
X X
— +C b) — +C
(a) =t (b) s ©
(c) 5x% + C (d) 6x°+C
65/4/3 ~~~~ Page 6

Get More Learning Materials Here : & m &) www.studentbro.in



8. The solution set of the inequation 3x + 5y < 7 is :
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(c) open half plane containing the origin except the points of line
3x + 5y =17.

(d)  open half plane not containing the origin.

a
9. If ‘[ 3x2 dx = 8, then the value of ‘a’is :
0

(a) 2 (b) 4
(c) 8 (d 10

%
10. The sine of the angle between the vectors a = 3/i\ + 3\ + 212 and

> A A
b=1+]j+2kis:

5 5
3 4
(C) a (d) —,—21

11. The order and degree (if defined) of the differential equation,

2
2 3
4y + (d_y) =xsin (ﬂ) respectively are :
dx? dx dx

(a) 2,2 (b) 1,3
(c) 2,3 (d) 2, degree not defined

12. je5 logx 4x is equal to :

5 6
b¢ X
— +C b — +C
(a) 5 + (b) 5 +
(e) 5x% + C d 6x°+C
65/4/3 ~~~~ Page 7 P.T.O.
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13. ©few4i — 3k o foan o e umes Gy R
(@) %(4&312)

(b) é(ﬁ _3k)

() %(4? _3k)
@ @l —sk)
J5

14. T=fafied 3 9 s fog fe gHi srfierstl 1 gqse i @ ?
2x +y<10dAT x + 2y > 8

(a (=2,4) (b)  (3,2)

() (=5,6) d (4,2)

15. ‘T&y:sin2(x3)%,?ﬁ ? W%:
X

3

(a) 2 sin x3 cos x° (b) 3x3 sin x3 cos x3

(e) 6x2 sin x3 cos x° (d) 2x?sin? (x3)

16.  xy-dd %l 13 o3 (x, y, 0), 63Tl (1, 2, 3) AT (3, 2, 1) ! THeTM ATet TWTEvs

1 {58 7T § iedr 7, 98 ® :

(a) 1:2 A (b) 2:13A:
(c) 3:1 37: d 3:19™
65/4/3 ~~~~ Page 8
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A N
13. A unit vector along the vector 4i — 3k is:

(a) %(4? _3k)

(b) é(zﬁ _3k)

©) %(4? _3k)
@ @l —sk)
J5

14. Which of the following points satisfies both the inequations 2x + y < 10

and x + 2y > 8 ?
(a) (=2,4) ()  (3,2)

() (=5,6) d (4,2)

15. Ify =sin?(x3), then 3_y is equal to :
X

3 3

(a) 2 sin x3 cos x° (b) 3x3 sin x° cos x

(e) 6x2 sin x3 cos x° (d) 2x2sin? (x3)

16. The point (x, y, 0) on the xy-plane divides the line segment joining the
points (1, 2, 3) and (3, 2, 1) in the ratio :

(a) 1: 2 internally (b) 2:1internally
(c) 3 : 1 internally (d) 3:1 externally
65/4/3 ~~~~ Page 9 P.T.O.
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17. TOdd "o EQT F & foiw, e P(E) = 0-3qaMP(EUF) =057,
P(E/F) — P(F/E) sUsT 2 :

1 2
(a) 7 (b) 7

3 1
(C) g (d) %

18. 3Tdehdl GHIHT x g_y — y=2x? %I 5@ B & T TR U B
X

X

o
1
X

(a) €Y (b)
(c) X (d)

Jo7 G&IT 19 3K 20 IYHIT U T STEIRT I97 & K 9% Jo7 &7 1 3%
& 1 3 %o 137 77 & 574 v %] 719Fe (A) G971 G&R H1 @ (R) GRT 3l 137 T
& | 57 Jo1 & @81 I 719 15T 7T FST (a), (b), (¢) IR (d) F & F7H F7 |

(a)  ATRIA (A) 3R Tk (R) THI T&1 & 3R @b (R), AR (A) i Fal
ST LT © |

(b)  3HHAH (A) 3R Tk (R) GHI Hal 7, Tg @%b (R), JANTHAT (A) 1 Fal
ST g7 1 2 |

(c)  3TYHI (A) TEl 8 a7 deh (R) 79 B |
(d) AR (A) T 8 G dh (R) T& 7 |

. > > > T . .
19. 3YFYT(A): W r = a;+ib; @1 r = ag + pby TER T&aq &,
-> -
by .by=0% |

=

— -
r

@b (R) : Y@ ¢ o= +Aby Al =a_2)+|,LkT; % <= &1 I 6,

b, .

—

ST

lamm%

cos 0 = —

| by [l

20. 3YFYT(A): i i weri % ST9 I H Sgohd B ® |
@b (R) : tan—1 x o fohell x € R o TOTC SYcopA &1 ATETA 7 |

65/4/3 ~ e~~~ Page 10
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17. The events E and F are independent. If P(E) = 0-3 and P(E U F) = 0-5,
then P(E/F) — P(F/E) equals :

1 2
l b)) 2
(a) = (b) 7
3 1
2 d —
(© 35 (d) 0
18. The integrating factor for solving the differential equation
X g—z -y =2x2 is:
(a) e (b) eX
1
(o x d =
X

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. 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.

(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 and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

' - - — - - —
19. Assertion (A): The lines r = aj+ Ab;y and r = ag+ pbyg are

_ > o
perpendicular, when by . by =0.

_ > o> -
Reason (R): The angle 6 between the lines r =aj;+2ib; and
- -
e b, . b,
r =ag+pby isgiven by cos 0 =———
by I1b |

20. Assertion (A) : All trigonometric functions have their inverses over their

respective domains.

Reason (R): The inverse of tan~! x exists for some x < R.

65/4/3 ~~~~ Page 11 P.T.O.
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Qs @

39 GUg 4 37fq Tg-F0F (VSA) FBR & T97 8, 78 J9% & 2 3% & /

— pX— d _ (X_l)
21. ‘T&xy—e Y%,Fﬁ‘q’ﬂf‘s'qﬁ %_%

22. (%) y=sin"1(x2-4)FH I 7@ HIC |

HAAT

(@) @M I IS :

23. H%H%m?+3+ﬁwaﬁﬂp?+'j\—21§qur%q%%,?ﬁpw/%m=r
3ma shifer |

24. T y2 = 8x W I8 Tog F1a HIT ST x-fges qo y-fewms a9 @ 8
§CAd 8 |

25. (%) fog (2, 1, 3) ¥ BT IH dlcﬂr\IHQJTi'@TC”ﬁXIlzy;2=Z;3;

_i?’:%:% ZT % ieferd Tsh @ o1 Gfest THIeT 3T shifvT |

AYAT

(@) Uh W@ & THR0 5x — 3 =15y + 7=3 - 10z 8 | 38 W& &
fosp-hrams foTRa qem 36 oo o forg o fees s i |

65/4/3 ~ e~~~ Page 12
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SECTION B

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

If xy = e¥~7Y, then show that dy _ y(x——l)

21. =
dx  x(y+1)
22. (a) Find the domain of y = sin™! (x2 — 4).
OR
(b)  Evaluate:
cos ™! {cos (— 7_71)]
3
.. A A A A A A |
23. If the projection of the vector i + j + k on the vector pi + j —2k is 3
then find the value(s) of p.
24. Find the point on the curve y2 = 8x for which the abscissa and ordinate
change at the same rate.
25. (a) Find the vector equation of the line passing through the point
(2, 1, 3) and perpendicular to both the lines
x-1 y-2 z-3 x _y_z
1 2 3 -3 2 5
OR
(b)  The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the
direction cosines of the line and find the coordinates of a point
through which it passes.
65/4/3 ~~~~ Page 13 P.T.O.
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wus

57 GV § TY-3F70F (SA) TR & F97 8, 570 % & 3 3% & |

26. 4 I ;

Jimim®
1-x)1+x2)

27. (%) UH G KT :

1
311/3
J—(X_X ) dx

X4

1/3
AYAT
(@) @M I IS :
3
Jie-npeja-2 e

1

28. T=fafaa e MU= ¥9=T i 399 g0 &4 HifNT :
aUYgl  3x + by < 15,
5x + 2y < 10,

x,y=>0
o A z = 5x + 3y 1 &had HH FTd T |

29. 30 Jcdi i TH & H °, NHH 6 Io9 WU &, 2 Fodl hl Th AT AgoS
Teh-Ush hich UILTIA Afgd fHertell TR | TUe sl shl TE&AT o1 Tiehdl se
A ShifSTe, 31d: TS Soal sl ST ol HIET J1d hIf9T |

65/4/3 ~ e~~~ Page 14
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SECTION C

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

26. Find:

e
1-x)A+x7)

27. (a) Evaluate:

1

_ .3\1/3
J—(X X 4) dx
X
1/3
OR
(b)  Evaluate :

3
J‘{| (x-1)|+]|x-2)] }‘dx
1

28. Solve the following linear programming problem graphically :
Maximise z = 5x + 3y
subject to the constraints

3x + by < 15,
5x + 2y < 10,
x,y2>0.

29. From a lot of 30 bulbs which include 6 defective bulbs, a sample of
2 bulbs is drawn at random one by one with replacement. Find the
probability distribution of the number of defective bulbs and hence find
the mean number of defective bulbs.

65/4/3 ~~~~ Page 15 P.T.O.
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30. (%) IraHhd GHH j_y:x+y, y(1) = 0 o fafsrse ga 1@ Ffor |
X X

AT
(@) 3Tdhal THIRUT eX tan y dx + (1 — eX) sec? y dy = 0 1 FTUh BA AT
i |
31. (%) UM @ HINT :
n/2
J’ezx(l—sm2x)dx
1 —cos 2x

n/4
HAYAT

(@) @M I IS :
2

[
1+5F

-2

Qug g
39 GUS 4 FH-3509 (LA) IHR & J97 &, 978 I35 & 5 3% 5 /

32. (%) g, -1,5 @ XIOH = y_+42 = Z_;f 3§ wfafers I ST |

HAYAT

(@) Q%AABC%?ﬂﬁBHmC%@TX;rz:yIl:Zthﬁ?%%l

A ABC &1 &%d §1d shife Siafeh fean mn @ T fag A & Femmes
(1, -1, 2) & 91 T@rave BC &I @aw 5 6T © |

1 -1 2
33. I=E A=|0 2 -3 | % ThH TG hINT | FYoshd A—1eh T 4,
3 -2 4
Mg wfiemor P x —y +22=1;2y —8z=1; 3x — 2y + 4z = 3 &l &A
HINTT |
65/4/3 ~ e~~~ Page 16
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31.

(a)  Find the particular solution of the differential equation

dy x+y
- = 1)=0.
dx » Y

OR

(b)  Find the general solution of the differential equation
eXtan y dx + (1 — e¥) sec? y dy = 0.

(a) Evaluate :
n/2

02X (1—s1n 2X) dx
1—cos 2x
n/4

OR

(b) Evaluate :
2

[
1+5%

-2

SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

32. (a) Find the image of the point (2, —1, 5) in the line
x-11 y+2 z+8
10 -4 -11°
OR
(b)  Vertices B and C of A ABC lie on the line > ; 2_Y I L ZZ . Find
the area of A ABC given that point A has coordinates (1, -1, 2) and
the line segment BC has length of 5 units.
1 -1 2
33. Find the inverse of the matrix A =0 2 -3 |. Using the inverse,
3 -2 4
A_l, solve the system of linear equations
x—y+2z=1; 2y—-3z=1; 3x—-2y +4z=3.
65/4/3 ~~~~ Page 17 P.T.O.
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34. TS o YA ¥, WaaT y2 = 4ax 99T 38 A1 & R &7 &1 &%a
ITa il |

35. (%) I N, @ Urohd H&ATST o T= hl MG Ha1 8 991 N x NH &
T9Y R, 39 YR IRWINA 2 T (a, b) R (¢, d), (¢ ad(b + ¢) = bela + d).
guITEe o6 R T goddl |96y 7 |

HAYAT

(@) II'F!Tf:]R—{—%}»]R, f(x)=3:i4 I IR Ush eid B | g2y

for £ U Tehehl ®od 3 | I8 Wt S= hIfST foF £ Uk 3TT=siesh o & A1
T3l |

Qs g

39 GUS 4 3 JHT I7eTIT HTRT F97 &8, 1578 Ie9% & 4 37 & |

ThI0T FAEFIT - 1

36. Ush Yad S I 3hel, Teh TAlE T 4 FAC qAT UT(ehTT &3 hl 19 AT & |

FSATA o HIUT 98 8 HTHeh[ o HM T A T I hH! WA 0-65 2 | 55ga

gigeni o 7 8H W W HF & T9T W YU & I FI TRERAT 0-35 7 | G
SfHehi o T T 3TH T 1 THT T U 8 I TTRHdT 0-80 7 |

HHT : Eq : HEUd a1 @ 36 "1 1 S 95d | AfHep HH W A& 3

E, : F&Ud &t 8 98 g1 Ja aeft s1fies s @ o1 7R

E : f&ua =t 3 7 % 999 | qU 81 91a1 2 |

65/4/3 ~ e~~~ Page 18
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34. Using integration, find the area of the region bounded by the parabola
y2 = 4ax and its latus rectum.

35. (a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (c, d), if ad(b + ¢) = be(a + d). Show that R

is an equivalence relation.

OR

4

(b) Letf:R - {— g} — R be a function defined as f(x) = 3 ax

X+ 4

. Show

that f is a one-one function. Also, check whether f is an onto

function or not.

SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1
36. A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0-65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are
present is 0-80.

Let: Ej :represent the event when many workers were not present for

the job;
Ej : represent the event when all workers were present; and

E : represent completing the construction work on time.

65/4/3 ~~~~ Page 19 P.T.O.

Get More Learning Materials Here : & m &N www.studentbro.in



I0h TEAT & UR W, Feffad et % 3w G

() |t HfeeRl o M 9T A HI WRERAT F1 & ? 1
(i) T FHT W YA F S hl JTRehdT =1 7 ? 1
(i) (%) e w2 fof Rl 99 W 9 & T, q 95§ AR % B T

T 3T <hl ATRIehdT =1 8 2 2

HIAT

(i) (@) T w2 6 <& 9wy W qu g m, 9 @t gftel % e W
3ufesrd g <t ITfehdar =T R ? 2

ThOT {ETTT - 2

87. WM f(x) Uk Ir&dfash | 91T B & | ol SHehl

o Tt 98 1 SrEe (LHD.) : Lf(a) = lim L2 =1@
h—0 -h

e o1 ua P e (RED.) : Rf(a) = lim L2t = f(@)
h—0 h

T &, Th B f(x), x = a W JATha-1d Hagaldl & I¢ x = a W 38 L.H.D.
3R R.H.D. &1 3Af&dca 2 91 g1 99 8 |

|x—3|,x21
B f(x)=3x2 3x 13

= 222 k<1
4 2 4
o o f=fafaa aeat o s dfse .
()  f(x)HIx =1 e 9 1 37l (R.H.D.) F1 8 ? 1
(i) fix)HIx =19 ¢ Y& H 3Tl (L.H.D.) FT &8 ? 1
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Based on the above information, answer the following questions :
1) What is the probability that all the workers are present for the job ? 1
(i1)  What is the probability that construction will be completed on time ? 1

(i1i)) (a) What is the probability that many workers are not present

given that the construction work is completed on time ? 2

OR

(iii) (b) What is the probability that all workers were present given

that the construction job was completed on time ? 2

Case Study - 2

37. Let f(x) be a real valued function. Then its

. Left Hand Derivative (L.H.D.) : Lf’(a) = lim fla —h) - f(a)
h—0 —h
f(a+h)—f(a)

. Right Hand Derivative (R.H.D.) : Rf’(a) = lim
h—0 h
Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and
R.H.D. at x = a exist and both are equal.
|x -3 |, x>1
For the function f(x)=9x2 3x 13

X 92X, 20 %<1
4 2 4

answer the following questions :

(1) What is RH.D. of f(x) atx=17? 1
(11)) WhatisL.H.D.off(x)atx=17? 1
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(i) (%) = HINT 6 T x = 1 T B f(x) FTHAE & | 2
Y
(i) (@) f£(2) A (- 1) TG HIC | 2

ThIOT AT - 3

38. TS % fUar U g2 I AR Hl Th HIES AR, Teh JARIATHR 91 SHMT ITad 8
Foeht seht 9 @gel W AR i a18 T =TEd @ (SEn T O fommn ?)
3Gk ITE §TS & foTw 200 Hiet hl R 2 |

Tt TERRR 8141

e

®*ERER s AR : i 3 t ¢ it shigistavabiniafiitiaipi b
4 ' 4
=ejssizll HHH
2 “% 4 : i
. & i H
¥ « ; Vs § ik A
A e e A R ) 3 $
- o el s e s $ ¢ £
. & b e : bt - 52 5
- - " i H
§ ¥ 4 €
- > i
. ‘ (15 MM '
i ! ¥
1 4

(i) HE 9 § 3¢ i AR o oead 9158 hl @eg K HeX ® a«qr g2 H
EaR < TUTR 1 i a8 ‘v’ WX 7 | A M aATel] dR hl A«1g H1

T (Fe) [T SHIRTT T 1T 1 &ha A®x) off fafaw | 2
(i) A(x) %1 &ehad T F1d HIWT | 2
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(ii1) (a) Check if the function f(x) is differentiable at x = 1. 2
OR
(ii1)) (b) Find the f'(2) and (- 1). 2

Case Study -3

38. Sooraj’s father wants to construct a rectangular garden using a brick wall
on one side of the garden and wire fencing for the other three sides as
shown in the figure. He has 200 metres of fencing wire.

e —————— 5 & ¥ R &R T i T 3 [l Il H igifseiabiniifii
— ” - § H 3
o oyt 2 i i1
. e 2 o $ |
. ;&iﬂ & i i iy
it * i :
- g ik & x H ]
e o et 5 U G R H { i H
58135
1FRiEE
: H .
§ 3
s £
%3 1

- RS e & i
— bod b ey :

i \
! é‘

Based on the above information, answer the following questions :

1) Let ‘X metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation

representing the total length of fencing wire and also write A(x),

the area of the garden. 2
(i1) Determine the maximum value of A(x). 2
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023
MATHEMATICS PAPER CODE 65/4/3

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc. may invite
action under various rules of the Board and IPC.”

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. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them.

The Marking scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be
awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be zero
after deliberation and discussion. The remaining answer books meant for evaluation shall
be given only after ensuring that there is no significant variation in the marking of individual
evaluators.

Evaluators will mark (V) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (v') while evaluating which gives the impression that
answer is correct, and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

In 01-020, if a candidate attempts the question more than once (without canceling
the previous attempt), marks shall be awarded for the first attempt only and the other
answer scored out with a note “Extra Question”.

10

In 021-038, if a student has attempted an extra question, answer of the question
deserving more marks should be retained and the other answer scored out with a
note “Extra Question”.
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11 No marks to be deducted for the cumulative effect of an error. It should be penalized only

once.

12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) must be used. Please do not hesitate to award full marks if the answer
deserves it.

13 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours

every day and evaluate 20 answer books per day (Details are given in Spot Guidelines).
This is in view of the reduced syllabus and number of questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the
Examiner in the past: -

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark
is correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0) Marks.

16 Any unassessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, to uphold the prestige of all concerned, it is
again reiterated that the instructions be followed meticulously and judiciously.

17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines
for spot Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over
to the title page, correctly totaled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head 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.
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MARKING SCHEME
Senior Secondary School Examination, 2022-23
MATHEMATICS(Subject Code-041)
(Paper Code-65/4/3)

Section A
Q. EXPECTED OUTCOMES/VALUE POINTS Marks
No.
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.
L. If A is a 3 x 4 matrix and B is a matrix such that A’B and AB’ are both
defined, then the order of the matrix B is :
(a) 3x4 (b) 3x3
(¢) 4x4 (d 4x3
Sol. | (a)3x4 1
2. If the area of a triangle with vertices (2, —6), (5, 4) and (k, 4) is
35 sq units, then k is
(a) 12 (b) -2
(c) -12, -2 (d) 12, -2
Sol. | (d)12,-2 1
3. Iff{x) = 2|x| + 3|sin x| + 6, then the right hand derivative of fix) at x =0
is :
(a) 6 (b) 5
() 3 (d 2
Sol. | (b)5 1
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4.
1 2
If};[ ] + y[ ] = [é],then:
2 b 9
(a) x=1,y=2 (b) x=2, y=
(c) x=1, y=-1 (d =x=3, y=2
Sol. | (b)x=2,y=1 1
5. If a matrix A = [1 2 3], then the matrix AA’ (where A’ is the transpose
of A)is:
1 0 0
(a) 14 (b) 0 20
0 0 3
1 2 3
(c) 2 31 @ [14]
3 1 2
Sol. | (d)[14] 1
6.
a blla —-b]|,
The product [_ b a] [b o :' is equal to :
(.2 2
(a) a“+b 2{) , ) (a+b)2 0
|0 a‘+b @a+b)P 0
(.2 2
b* 0 a 0
@ |37 (@ [ ]
_32 +b? 0] 0 b
Sol. [az + b? 0 ] 1
@) 0 a? + b?
7. Distance of the point (p, q, r) from y-axis is :
(a) q (b) lql
(© gl + || @ yp?+r
Sol. (d)‘/pz + 72 1
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8. The solution set of the inequation 3x + 5y < 7is :
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(c) open half plane containing the origin except the points of line

3x+by=".

(d)  open half plane not containing the origin.

Sol. | (c¢) open half plane containing the origin except the points of line

3x + 5y=7
9. a
If J.3x2 dx =8, then the value of ‘a’ is :
0
(a) 2 (b) 4
(c) 8 (d 10
Sol. | (a)2
10. The sine of the angle between the vectors a_) = 3? + .]h + 212 and
— A A

A b .
b=1+j+2kis:

5 5
il b 2
() 21 (&) J21
3 4
= d =
© 21 i J21

Sol. 5
C)N o

11. The order and degree (if defined) of the differential equation,

2
2 3
{d y] +(§) —xsin (%) respectively are :

dx? ) \dx
(a) 2,2 (b) 1,3
(e) 2,3 (d) 2, degree not defined
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Sol. | (d)2, degree not defined 1
12.

jemugx dx is equal to :

5 6
X X
— +C b) — +C
(a) =t (b) 2
() Bx*+C (d) 6x°+C
6
13. A unit vector along the vector 4? - 312 is:

(a) %(4? —3%k)

(b) %(4? _3f

(0) %(4? ~3k)
@ =i -3k
V5
N N
14. Which of the following points satisfies both the inequations 2x + y < 10
andx+2y>87?
(a) (=2,4) (b) (3,2)
() (-=5,6) d (4,2
Sol. | (d)(4,2) 1
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15. If y = sin? (x3), then % is equal to :

(a) 2 sinx3 cos x3 (b)  3x3 sin x3 cos x3

(¢)  6x2sin x3 cos x3 (d) 2x?sin? (x3)
Sol. | (¢)6x? sin (x3) cos (x3) 1
16. The point (%, ¥, 0) on the xy-plane divides the line segment joining the

points (1, 2, 3) and (3, 2, 1) in the ratio :

(a) 1: 2 internally (b) 2:1internally

(c) 3 : 1 internally (d) 3:1externally
Sol. | (d)3:1 externally 1
17. The events E and F are independent. If P(E) = 0-3 and P(E U F) = 0-5,

then P(E/F) — P(F/E) equals :

1 2
3 1

(c) 35 (d) 70
Sol. X 1

(D)=
18. The integrating factor for solving the differential equation

X E‘Y —y= 2x? is :

(a) €7 (b) e

1
() x @ =
X

Sol. 1 1

OF
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Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) and (d)
as given below.

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

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

(¢) Assertion (A) is true and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

19 _ . - - — - - -
' Assertion (A): The lines r = aj+ Ab;y and r = ag+ pbg are

. "
perpendicular, when by . bg =0.

=
Reason (R): The angle 0 between the lines r =a;+ib; and
—_—
- - - b1 . b,
r =ag +pby is given by cos 6 = ——=
TALA
Sol. | (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 1
correct explanation of Assertion (A)
20. Assertion (A) : All trigonometric functions have their inverses over their
respective domains.
Reason (R): The inverse of tan™! x exists for some x € R.
Sol. | (d)Assertion (A) is false and Reason (R) is true. 1

SECTION B
This section comprises very short answer (VSA) type questions of 2 marks

each.

21.
If xy = e¥~7, then show that dy - y(x=1)

x(y +1)

Sol. | Givenxy = eX~Y, givesx-y =logx + logy

N =
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dy _ x-1 y _ y(x-1)
dx x 1+y x(1+y)

22.

(a)  Find the domain of y = sin~! (x2 — 4).
OR
(b)  Ewvaluate:

ol

Sol.

(a)Domain of sin"1xis -1<x<1
L-1<x%-4<1
orx?2>3,x2<5

—=x>V3orx<-+3, x<vV50rx=> -5

- RN
. Domain is [- V5, - V3] U [V3, V5]

OR

(®) cos[cos (- )| = cos”t[cos (3

= cos‘l[cos (27‘[ + g)]

N =

N =

N =
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= cos‘l[cos E] =ZI 1
3 3 >
23. " AA A A L |
If the projection of the vector i + J + k on the vector pi + j —2k is 3
then find the value(s) of p.
Sol.
Here, (i+j+k2).(pi+j—2k):l l
pZ+1+4 3 2
po1 _ 1 1
= Jp%? +5 T3 E
=8p2-18p+4=0
4p%2-9p+2=0
4p2-8p-p+2=0
(4p-1)(p-2)=0
=p=2o0rp =% 1
24. Find the point on the curve y2 = 8x for which the abscissa and ordinate
change at the same rate.
"dt dt 5
: 2 : @ _ gix
Given y“ = 8xgives 2y. e 8dt
= 2y=8ory=4 1
Also,y =4 gives x = 2.
Thus, the point (2, 4) 5
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25. (a) Find the vector equation of the line passing through the point

(2, 1, 3) and perpendicular to both the lines
x-1 y-2 z-3 x
1 2 3 ’ -3

OR

(b) The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the
direction cosines of the line and find the coordinates of a point
through which it passes.

Sol.

(a)Vector equation of the line passing through (2, 1, 3) is

T =(@i+j+3k) +r@i+bj+ck)

N =

%
Line r is perpendicular to the given lines then

a+2b+3c=0; -3a+2b+5c=0
a b c ,
R vRri o)

=a=2k b=-7kand c=4k

Thus, the required vector equation is

- ~ ~
r =R2i+j+3k)+A(21-7] + 4k)

N =

OR
(b) The equation of the given line is

x-3/5_y+7/15 _z-3/10
1/5 ~ 1/15  -1/10 1

Its direction ratios are

1 1 1
(g, L —1—0)01’<6;2,— 3)

N =

. . . 6 2
Direction cosines are (+ = + = + ;)
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=-log |1-x| + % log (x2 + 1) +tan"1(x) + C

. I . (3 -7 3
The point through which it passes is (E' = 1o 1
2
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
26| Find:
1-x)Q+x%)
Sol. 2 __A  Bx+C
Let(l—x)(1+x2) 1-x 1+ x2 1
—A=1,B=1C=1 1
— 2 _ 1 x+1
Hence,l—f m dX—f [m + 1+x2] dx
_ 1 x+1
_f 1-x dX+f x% +1 dx
=[S D) 2 ax [ e d
- 1-x X E xZ2 4+ 1 X xZ +1 X
1

27. (a) Ewvaluate:

1
J‘(X_ X3)1f3 i

<4

1/3
OR

(b) Evaluate :
3

J.H(x—l]|+|(x—2)|}dx

1

Sol. e
I PPN LR

1/3 x4
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1 @HV3 (-

= f1/3

x4

OR

®) [2x-11+ |x-2]) dx

_|&x-1?3
- 2

3
2

_|(x—2)2

2+|(x—2)2

“@-(0- )+ 3

o 1)1/3 e fl (x_z_ 1

:f13(x— 1) dx-flz(x—Z) dx+f23(x—2) dx

N =

N =

=

Maximise z = 5x + 3y
subject to the constraints
3x + 5y < 15,
5x + 2y < 10,

x,v=0.

28. Solve the following linear programming problem graphically :

MS_XII_Mathematics 041 65/4/3_2022-23

Get More Learning Materials Here : & m

@g www.studentbro.in



Sol.

2 for
correct
graph
Corner Points Value of Z
0(0,0) 0
B(0,3) 9
C(2,0) 10 1
P(20/19,45/19) | 2353 Max
19
29. From a lot of 30 bulbs which include 6 defective bulbs, a sample of
2 bulbs is drawn at random one by one with replacement. Find the
probability distribution of the number of defective bulbs and hence find
the mean number of defective bulbs.
Sol. | Let X be the random variable which denotes the number of defective bulbs
in a sample of 2 bulbs drawn. Here X may take values 0, 1 or 2. 1
2

Let A and B be the events of drawing a defective bulb and non

defective bulb respectively
6 1 1 4
P(A) =%~ P(B) = 1--=-

Nowp(x=0)=§x§=g
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o= =2ff x |-
1

1 1
PX=2) =553

Thus P.D. of X is

X 0 1 2
1 1

o | 2 | 8 | L
25 25 25

8 2

XP(X) 0 7E 7E

Mean= Y X P(X) =2 =

[0 I \V)

30. (a)

Find the particular solution of the differential equation

dy =x+y
—= 1=0.
dx X ¥y

OR

(b)  Find the general solution of the differential equation
e tan y dx + (1 —e¥) sec? y dy = 0.

Sol. dy _ xty  dy _ y
(a) dx = «x dx 1+ X
dv d
LetZ=v.Thenx = +v=%=
x dx dx

So, D.E. becomes
dv
Xx—+v=1+v
dx
dx
=dv=—
X
=v=log|x| +c
= y=xlog|x| +cx

=x=1,y=0=c=0=y=xlog |x|
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[can also be solved ,taking as first order linear diff. eqn]

OR
(b) The given D.E. is

sec? ydy:_ e dx

tan y 1-e*
Integrating

=log|tany|=log|1-¢e*| +logC

=tany=C (1 -e¥)

31. (a) Evaluate :

/2
02% 1—sin 2x dx
1—cos 2x
/4

OR

(b) Evaluate :
2

[
1+5%

-2

/2 1 -sin 2x
sol @1I= fﬂ'/4 e (l—cos ZX) dx

Put 2x =tso that 2 dx =dt

When ng t=1T , X =

T V4
— t:_
4 2

Thus

T 1-sint) dt
e (2
fﬂ'/Z 1-cost/) 2

_ (T ot (1— 2 sint/2 cos t/Z) dt
B 2 sin2t/2 2

1 t t
== [z e (—cosecz——cot—)dt
2 2 2

N =

N =
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2 x?
B 1= [P dx e (D
Replacing x by -2+2-x
2 (-2+2-x)%
f_z 1 4 5(- 2+2-x) dX

Y LA, N )

-21+5%

Adding (1) + (2)

x3

2 X
21= [ de:f_zzxz dx = |3

-2 1+45%

16 8
=I]=—or-
6 3

N =

N =

N =

N[ = =

SECTION D
This section comprises of Long Answer (LA) type questions of 5 marks

each.

32.

(a) Find the image of the point (2, —1, 5) in the line

x—11 y+2 z+8
10 -4 =11
OR

(b) Vertices B and C of A ABC lie on the line X; 2 = ‘YT_l = % . Find

the area of A ABC given that point A has coordinates (1, -1, 2) and
the line segment BC has length of 5 units.

Sol.

. . ox-11 + 2 zZ+8
The given line is S =y4 =0 = A(say)
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oP (2,-1,5)

~N
Y

P’
[

Let the given point be P(2, -1, 5)

Coordinates of M are (10A + 11, - 4A - 2, - 11A -8) where M is the foot of
perpendicular from P.

Direction ratios of PM are (10A +9,-4A-1,- 111 - 13) 1
As given line is perpendicular to PM, we have
10(10A+9)-4(-4r-1)-11(-11A-13)=0
=ir=-1 = M(1, 2, 3) 1+1
Let P’ (o, B3, y) be the image of the point P such that M is the

mid-point of PP’.
a;zzl;ﬁ;:z;y:szs; 1
=>aoa=0,p=57y=1
Hence, image of P(2,-1,5)is P’(0, 5, 1) 1
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OR

x+2 y-1_2z

from A(1, - 1, 2) to the line — =T =37 A(say)

A(1,-1,2)

5 units

General point M of the line is (2A - 2, A + 1, 41)
Direction ratios of AM are (2L -3, A + 2,4\ - 2)
Since AM | BC
221 -3)+1(A+2)+4(4r-2)=0

4
=A==
7

6 11 16
Hence, M(— -, =, —)
7 7 7

Area of ABC = x 5 x@

Let h be the height of A ABC. Then, h is the length of the perpendicular
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5v497 .
= ——— (. units.

33. 1 -1 2

3 -2 4

A_l, solve the system of linear equations

x—-y+2z=1; 2y—3z=1; 3x—2y +4z=3.

Find the inverse of the matrix A —[0 2 -3 } Using the inverse,

Sol.
1 -1 2

A=|0 2 -3

3 -2 4
|A|=1(8-6)+1(0+9)+2(0-6)=-1=0
.. Ais invertible.

2 0 -1
-9 -2 3
-6 -1 2

adjA=

— A1 :iadj A=
|A]

-2
9
6

The given system of equation can be written as AX = B, when

—X=A1lgB

b2 5 -l

N =
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=>x=1y=2,z=1
34. Using integration, find the area of the region bounded by the parabola
y2 = 4ax and its latus rectum.
Sol.
J'\Y A
y'=dax
X
1
~—
b ~
Latus Rectum
Required area = Zfoa 2v/ax dx 1
=4\a | 0" Vx dx 12
2
no3/2 |8
= 4\-"(—t — .
2 p 1
= %a vq \,v"E
35. (a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (e, d), if ad(b + ¢) = be(a + d). Show that R
is an equivalence relation.
OR
(b) Letf: R — _4 — R be a function defined as f(x) = ax . Show
3 3x+4
that f is a one-one function. Also, check whether f is an onto
function or not.
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Sol.

(a)Reflexive :Here, (a, b) R (a, b) V(a,b) € N X N since ab(b + a) =ba(a +
b) is always true.
Symmetric :Let (a, b) R (c,d) V(a, b), (c,d) € NX N. Then,
ad(b + c) =bc(a +d)
= bc(a+d)=ad(b+c)
= (c,d)R (a, b)

Transitive : Let (a, b) R (c,d) and (c,d) R (e, f) V(a, b), (c,d), (e, f) €
NX N. Then

ad (b +c)=bc(a+d)andcf(d +e)=de(c+f)

b+c_a+d d+e_c+f

and

1 1 1 1 1 1 1 1
—t =t ===t =t —=+-
c b d d f c
:>1+1_1+1

b e a f

= af(b+e)=be(a+f)
= (a,b) R (g, f)

Hence, R is equivalence relation.

OR
(b) For one-one

Let f(x4) = f(x;) for some x4, x, € R _{_ g}

12
2

for
symmetric

2

for
transitive

N =
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4x1 _ 4.X'2
3x; +4  3xy + 4

= 12x1Xp + 16x1 = 12x1X) + 16Xy
= 16x1 = 16X,

= X1 =X 2
= fis one-one

For onto lety € R, and for some x.

4x

Lety =
= 3xy + 4y = 4x

=x(3y-4)=-4y

—x =- 2 orx = 2 1
3y -4 4 - 3y
xisreal ify # ~.SoR; = R — {f} # Codomain (f) 1
y#=3- f 3
So, fis not onto. 1
SECTION E

This section comprises of 3 case-study based questions of 4 marks each.
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36. A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0-65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are

present is 0-80.

Let: E; : represent the event when many workers were not present for

the job;
E; : represent the event when all workers were present; and
E : represent completing the construction work on time.

Based on the above information, answer the following questions :

[N

(i) What is the probability that all the workers are present for the job ?

(ii)  What is the probability that construction will be completed on time ? 1

(iii) (a) What is the probability that many workers are not present

given that the construction work is completed on time ? 2

OR

(iii) (b) What is the probability that all workers were present given

that the construction job was completed on time ? 2

Sol. | (i) P(Ep) =1-P(E{) =1-0-65=0-35 1

(i)P(E) = P(Eq) . P (Eil) + P(Ey).P (EEZ)
= 0-65x 0-35 + 0-35 x 0-8

= 035 X 1'45 1
=0-51
Er\ _ P(E;) . P(E/E;) _0-65x035 2
(iif) (@) P (E) "~ P(E)).P(E/E))+P(Ep).P(E/E;) 051 0-45
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OR

B\ _ P(E;) . P(E/E3) _035x08
(iif) (b)P (E) "~ P(E,).P(E/E1)+P(Ey).P(E/E;) 051 0-55 2
37. Let fix) be a real valued function. Then its
. Left Hand Derivative (L.H.D.) : Lf’(a) = Iim M
h—0 —h
. fla+h)-f(a)

. Right Hand Derivative (R.H.D.) : Rf’(a) = lim
h—0 h

Also, a function f{x) is said to be differentiable at x = a if its L.H.D. and
R.H.D. at x = a exist and both are equal.

|x -3, x=1
For the function flx) =942 35 13

———+=—,x<1

4 2 4
answer the following questions :
(i) What is RH.D. of flx)atx=17 1
(ii) WhatisLH.D.offlx)atx=17? 1
(111) (a) Check if the function fix) is differentiable at x = 1. 2

OR

(iii)) (b) Find the f’(2) and f'(— 1). 2

Sol. | ())RH.D.of f(x) atx=1= }lir%%)‘“”

=lim|1+h_3|_|_2|=h 2 h—2=_1
h—-0 h h—0 h )
(ii) LHD.of f(x) atx=1 = }lin(l’fﬂ%)h-f(l)
e 1[A-m*  30-hk) | 13
_}ll—r}(l)h[ 4 2 + 4 2]
- h? -2h +1-6 + 6h + 13 - 8
= lim [ ]
h—0 - 4h
2
i [P 1
h—-0 - 4h

(iii) (a) Since LH.D. of f(x) atx =1
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= RH.D.of f(x) atx =1, )
f(x) is differentiable at x = 1.

OR

x-3,x =23
3-x,1 <x<3

(i) () f(x) =47,

3x 13
iy + 7 X <1
[f'()]ez=0-1=-1 1
' _21Hy 3_
38. Sooraj’s father wants to construct a rectangular garden using a brick wall

on one side of the garden and wire fencing for the other three sides as
shown in the figure. He has 200 metres of fencing wire.

Based on the above information, answer the following questions :

(i) Let ‘X’ metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation
representing the total length of fencing wire and also write A(x),

the area of the garden. 2

(ii)  Determine the maximum value of A(x). 2

Sol. | (i) (@) 2x+y =200 1
(b) A(x) = xy=x(200-x) 1
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XxXm

Brick
Wall

XxXm

A(x) =x(200 - 2x)
= 200x - 2x
From max./min of A(x)

2 _0 ie.200-4x=0
dx
= x=150.
d?A_
Ca_.

d?A
(—2) <0
dx*/ x=50

Thus, Max A(x) = 200(50) -

ym

(ii) From (a) and (b) of (1) we have

Hence, A(x) is maximum at x = 50

2(50)?

= 10000 - 5000
= 5000 sqm.
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