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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.
(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iii) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) type and Question Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section B - Question Number 21 to 25 are Very Short Answer (VSA)

type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type

questions, carrying 5§ marks each.

(vit) In Section E — Question Number 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 calculator is NOT allowed.
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(39 @V § 20 SEfaehed 1@ T 2 | T T 1 1 3F 3 1)

Ife P a1 § T AN R, ASTHABH AP - q 1 TH &1 21 TR ?

-1 1
A — B —
@ < ® -
©) —”23 D) V3

2. = U4 o1 3rreg Gufia qun foww-gmfid SHT B E 2
(A) TqcEHTH IR B) foepoi 3R
(C) ¥ ITgg (D) dfer 3Tgg
3. Elﬁfxdxsi+6%ﬁﬁ
A 2
(A) —-4<a<3 B) a=4,a<-3
(C) —3<a<4 (D) -3<a<0
4. 9f¢ AT B H9H i % o1 377egg &7, 9 (ABT — BAT) %
(A) HHMHA TG & (B) forsw gwii 378 &
(C) ¥ HTTE B (D) TcEH TS B
5. cos (g+cot_1(—J3_)jEFIﬂﬂ%:
@ -1 (B) §
) o0 D) 1
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SECTION - A

(This section comprises of 20 multiple choice questions (MCQs) of 1 mark each.)
(20 x 1 = 20)

1. Ifp and q are unit vectors, then which of the following values of p - q is
not possible ?

-1 1
@ — (B) 5
(©) @ D) 3

2. Which of the following can be both a symmetric and skew-symmetric

matrix ?
(A) Unit Matrix (B) Diagonal Matrix
(C) Null Matrix (D) Row Matrix

a
3. Iffxdxg % + 6, then
0

(A) —-4<a<3 B) a>4,a<-3
(C) —-3<a<4 (D) -3<a<0

4. If A and B are square matrices of same order, then (ABT — BAT) is a

(A) symmetric matrix (B) skew-symmetric matrix

(C) null matrix (D) unit matrix

5.  The value of cos (g + cot_l(—\/?)_)j 18

V3

A -1 B ——
(A) (B) 5
(C) o D) 1
65/2/3 Page 5 of 24 P.T.O.
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3
6. aﬁpwqmzwmi(gj =0, Hfe au g &, @ (p — q)

dx \ dx
HIAA
4) 0 B) 1
© 2 D) 3

7. ®eH f(x) =% — dx + 6 NG WA T aeH 8, T8 2 :

A4) (0,2 B) (==, 2]
© [1,2] D) [2, )

8. Wx=1+5uy=-5+p,z=—6-3y, =18 f6a fogd o § ?
(A) (1’ _57 6) (B) (1’ 57 6)
(C) (17 _57 _6) (D) (_17 _5? 6)

9. Rl y =2, 0 <x < 2 YT y-3A&1 g ST TTT STAT(ehd &5 T BTHA 2 :
4’}/ a

x=2

2 2
A) fx2 dx (B) f Jy dy
0 0
4 4
(C) Jx2 dx (D) J Jy dy
0 0
65/2/3 Page 6 of 24
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6. If p and q are respectively the order and degree of the differential equation

d (dy)? .

E(@j =0, then (p —q) 1s

@A) 0 B) 1
€ 2 D) 3

7. The function f(x) = x2 — 4x + 6 is increasing in the interval
A (0,2 B) (—oo, 2]
© [1,2] D) [2, »)

8. The line x =1+ 5u, y =—5 + u, z = -6 —3u passes through which of the
following point ?

A4) (1,-5,6) B) (1,5, 6)
(C) (17 _5a _6) (D) (_1a _59 6)

9. The area of the shaded region (figure) represented by the curves

y =x2, 0 < x <2 and y-axis is given by

,;1‘:/ a
9.
£
x=2
0
2 2
(A) fx2 dx (B) f Jy dy
0 0
4 4
(©) fx2 dx (D) f Jy dy
0 0
65/2/3 Page 7 of 24 P.T.O.
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10. Ife Equn FS vE i aed € f6 P(E) > 0 a2 P(F) = 1 &, @ P(E/F) *19A 2
P(E) _
A —Z B) 1- P(E/F
A) P(E) (B) 1- P(E/F)
1-P(EUF)
C) 1-P(E/F p) 27
©) (E/F) (D) P
11. T Agfeseh =’ X 1 TRkl s i e &
X —4 -3 —2 —1 0
PX) 0.1 0.2 0.3 0.2 0.2
TAREX) ®:
A) -1.8 B) -1
© 1 D) 1.8
12, AMRa=ai+]+4kHb=21+6] + 3k RIST4THFER, W FI AR :
A -13 B) -5
©) 13 D) 5
13. foig (4, =3, 7) & SRt ST 1eft qem @few 31 + ) + 2k o FHiaL, Y@ h1 THHw R -
(A) x=4t+3,y=-3t+1,z=T7Tt+2
B) x=3t+4,y=t+3,z2=2t+7
(C) x=38t+4,y=t-3,z=2t+7
D) x=3t+4,y=—t+3,z=2t+7
14. =R T @ x, y G 73987 ) e o & s i_“,gameéswmé,?h
ORI AFT :
(A) %b_e!Fr_—; (B) érolag
© = D) *-
65/2/3 Page 8 of 24
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10. If E and F are two events such that P(E) > 0 and P(F) # 1, then P(E/F) s
(A) @ B) 1- P(E/F)
P(F)
(C) 1—P(E/F) ) =PEYD
P(F)
11. The probability distribution of a random variable X is given by :
X —4 -3 -2 —1 0
P(X) 0.1 0.2 0.3 0.2 0.2
Then E(X) of distribution is
(A) -1.8 B -1
© 1 D) 1.8
12. If projection of a = ai + 3 +4konb =21+ 6]A + 3k is 4 units, then o is
4) -13 B) -5
(C) 13 D) 5
13. The equation of a line parallel to the vector 31 + 3\ + 2k and passing
through the point (4, -3, 7) is :
(A) x=4t+3,y=-3t+1,z=T7Tt+2
B) x=3t+4,y=t+3,z=2t+7
C) x=3t+4,y=t-3,z=2t+7
D) x=3t+4,y=—t+3,z=2t+7
14. If a line makes angles of 3Tf,gand 0 with the positive directions of x, y
and z-axis respectively, then 6 is
- T
A) —onl B) —onl
(A) 5 only (B) 5 only
T T
C -— D) +—
© 5 (D) 3
65/2/3 Page 9 of 24 P.T.O.
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15. Ueh Sheedl € 3cq1e X @1 Y sHIdt 8 | X @97 Y &1 &= W 9T AT, 3e3d o
7 = bx + Ty gr01 f&fua 8, S, «x, y shHT: 3¢ X a1 Y & o aret 3crei <hl T
I a s AT R ga B ?
(A) 3 B, IATE X YT Y T ITed AT o 37T T SATIehcHen o HidT & |
(B) 3e3F e, X AUTY o 3cATGH o Hed AT Sl HIUAT B |
(C) I hod, X AT Y bl S ¥ TCd A1 h I <k STTRIhaHTeRu] ohidT 2 |
(D) 3T B I8 FHTTad Hiar & fob wrat Ieurg X 3aarg Y & 31fereh s |

16. afg A, Tad wel o TS I AT 2 GAT B, STaheH1T BTl o T i T 2,
a1 fre O @ e @ o = A 9uT B o 98 dee ol g9 8 2

@) (B) A
(©) «.B (D) @

17. <R TRl 319, SHT, ST a7 a3 I 4 AB + 3(AB + BA) — 4 BA & ST &
foTT et T, ST A 91 B €1 hife 2 X 2% 3TSIE & aUT I8 1d & foh A = B = I an

A1xB

39h I 39 ThT &

AT : 6 AB

T : 7TAB-BA

BRI : 8AB

& :7TBA-AB

frapT IR T 7 ?

(A) 3N (B) o

(C) =™ (D) @am
18. AfG AT BEHI hife m s a1 YR &, TAMAZ—B2=(A-B)(A+B)®, A= d ¥

% 1 Hed TE 8 ?

(A) A=B (B) AB=BA

(C) A=0TB=0 D) A=ITB=1
65/2/3 Page 10 of 24
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15. A factory produces two products X and Y. The profit earned by selling X
and Y is represented by the objective function Z = 5x + 7y, where x and y
are the number of units of X and Y respectively sold. Which of the

16.
relation between set A and B ?
w [(@):
o [0z

17.
Their answers are given as :
Abhay : 6 AB
Bina : 7AB-BA
Chhaya: 8 AB
Devesh : 7 BA - AB
Who answered it correctly ?
(A) Abhay
(C) Chhaya

18.
(A) A=B
(C) A=0o0orB=0

65/2/3

following statement is correct ?

(A)
(B)
©)
D)

The objective function maximizes the difference of the profit earned

from products X and Y.

The objective function measures the total production of products X

and Y.

The objective function maximizes the combined profit earned from

selling X and Y.

The objective function ensures the company produces more of

product X than product Y.

If A denotes the set of continuous functions and B denotes set of
differentiable functions, then which of the following depicts the correct

B)

(D)

f\-

0l0

Four friends Abhay, Bina, Chhaya and Devesh were asked to simplify
4 AB + 3(AB + BA) — 4 BA, where A and B are both matrices of order 2 X 2.

It is known that A # B= 1 and A~! # B.

(B) Bina
(D) Devesh

If A and B are square matrices of order m such that A2— B2 = (A — B) (A + B),
then which of the following is always correct ?
(B) AB=BA

D) A=TorB=1I

Page 11 of 24
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Fréw : v e 19 31 20 R (A) 3R e (R) A1amid 9 & | &1 e feg mu ¥ |
8wk o1 SAfveRem (A) T G 1 @ (R) G 3ifohd foRa T 2 | 57 AT o |8l I

= few T eTEl (A), (B), (C) 3R (D) T & gt AT |

(A) T, AR (A) 9T 9 (R) & 2 | a9 (R), AR (A) S T&! ST hid

21

(B) THI, 3ANHAA (A) 991 T (R) Tl &, Tg o (R), AMHUA (A) Hi G&1 =

TE R R |
(C) AU (A) TE 8, Wg o (R) T ¢ |
(D) 3ANTHAT (A) Teld & Tk d%h (R) 981 2 |

19. ARH (A) : TH LPP % GumTd & I I g T8aH g a1 2 |
b (R) : Tk LPP 1 3509 g, GUTd &7 % T AT 3Tfeeh iy fog W &
BATR |
20. BT (A) : A=diag[3 5 2] HIfC 3 X 31 Th A IR 2§ |
& (R) : Jfe fopl segg & Gt IRRR IETa THE B 41 39 3ifew e
HEA G |
qUE - g
(39 @UE T 5 31fd 775 I ITel T & | T¥eh T o 2 37 ¢ |) (5 x 2 =10)
21. ‘a’%éﬂﬁﬁﬁﬁﬁmﬁﬂ%ﬁ%ﬂﬂ@=sinx—ax+b,RﬁaﬁﬂH%|
22. WW:IZ&C?’ e dx.
23. (1) WARx= o R A fagHfmis W LY
dx xlogx
AT
2x—3 , —3<x<-2
®) ZI-ﬁif(x)z{x+1 , —2<x<0
B, @l x = — 2 T f(x) I JTThe1=dT bl S HIFT |
24. AR |Z1=2, [b|=37A7 b =42, | & +2b | T F@HIT |
65/2/3 Page 12 of 24
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ASSERTION - REASON BASED QUESTIONS
Direction : Question number 19 and 20 are Assertion (A) and Reason (R)
based questions. Two statements are given, one labelled Assertion (A) and
other labelled Reason (R). Select the correct answer from the options (A),
(B), (C) and (D) as given below :
(A) Both Assertion (A) and Reason (R) are true and the 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.

19. Assertion (A) : Every point of the feasible region of a Linear
Programming Problem is an optimal solution.
Reason (R) : The optimal solution for a Linear Programming Problem
exists only at one or more corner point(s) of the feasible
region.

20. Assertion (A) : A=diag[3 5 2] is a scalar matrix of order 3 x 3.
Reason (R) : If a diagonal matrix has all non-zero elements equal, it
1s known as a scalar matrix.

SECTION - B
(This section comprises of 5 Very Short Answer (VSA) type questions of
2 marks each.) (5x2=10)

21. Find the values of ‘a’ for which f(x) = sin x — ax + b is increasing on R.
22. Find: J2x3 e*” dx.

< —_
23. (a) Ifx=eY,then prove that dy _ x-y

dr «xlogx

OR
2x—-3 , —3<x<-2

If f(x)=
(b) 2 {x+1 , —2<x<0
Check the differentiability of f(x) at x = —2.

- - -
24. If |al=2, |b|=3and a ‘b =4, then evaluate | a +2b|.
65/2/3 Page 13 of 24 P.T.O.
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25. (a) Ueh HiEW a ol 318 & GHH hIv SHI1 2 | (e 36 TS 1 IRATT 54/3 36T 2,
a T I |

YT
(b) afe & figall P aen Q % feufa wiew swww: o @on @ &, @ wh foig R % feufa
gfewr F1d ST it QP & 9™ W 39 TR iR 2 76 QR = SQP.

Qs - T
EEEEH 6T ST IS | TS T H 3 7AH E | ) (6 x3=18)

2
26. (a) a%y=1og(&+%J B, A i ax + 12y, + (x + 12y, = 2.

YT

b) ARafiry+ydira=0,-1<x<1,vzy dfgafmiy-_ 1
dx  (1+x)

27. HHI ARA(IH TEAAT b Y= R T Th 99 R 39 JhR R & 76 R = {(x, y) :
x —y + 3, & AT G& B, x, yeR |} G99 R H) Tageddl, GHMG qUl
TshTHehdT bl SITE ShIfNTT |

28, T WNaes T THET 1 UTH G A il :
el 3x +y > 9
x+y>7
x+2y>8
X,y >0 A Z = 2x + y T JIAHTHT HET |

29. (a) U Ul 9 W 1T 6 d i T 3(hd &, I YHR 99Tl & 6 P(2) = %‘%’

a3 Geft T3t 6t TiRkehdT @9 8 | Ife I i 2 IR IDTAT ¢ 1 39 W,
oot SR 2 317aT B, <1 7SI 19 I |
KOG
(b) 1 UTE] o Teh ETY IBTAT 7T | &1 T A 71 B e Tepr & aRewiia h 1€ &
A={(x,y):x+y=9, B={(x, y): x # 3}, T& (x, y)uﬁaﬁwﬁgé%@ﬁg
] ST & | ST shifoTe foh o BT A 9T B Toda & a1 0O 3{9esi @ |

65/2/3 Page 14 of 24
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25. (a) A vector a makes equal angles with all the three axes. If the
magnitude of the vector is 543 units, then find a.
OR

b) Ifa andﬁ are position vectors of two points P and Q respectively,
then find the position vector of a point R in QP produced such that

3
QR = ~QP.

SECTION - C
(This section comprises of 6 Short Answer (SA) type questions of 3 marks
each.) (6 x3=18)

2
26. @):Hy=bg&5#—LJ,mawMNwmqu+D%Q+@+D2m=2

Tx

OR
dy -1

(b) Ifo1+y+yJ1+x=O,—1<x<1,x¢y,thenpr0vethat—= 5 -
dx  (1+x)

27. Let R be a relation on set of real numbers IR defined as {(x,y) : x —y + V3
1s an irrational number, x, yeIR} Verify R for reflexivity, symmetry and
transitivity.

28. Solve the following linear programming problem graphically :
Minimise Z =2x +y
subject to the constraints :
3x+y=>9
x+y=>T7
x+2y>8
x,y>0

29. (a) A die with number 1 to 6 is biased such that P(2) = % and probability of

other numbers is equal. Find the mean of the number of times number 2
appears on the dice, if the dice is thrown twice.
OR
(b) Two dice are thrown. Defined are the following two events A and B :
A={,y) :x+y=9}, B={(x,y) : x# 3}, where (x, y) denote a point in
the sample space.
Check if events A and B are independent or mutually exclusive.

65/2/3 Page 15 of 24 P.T.O.
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30.

31.

32.

33.

EaE
XX ﬁ XX
(a) 3Taehel THIHT 2(y + 3) — xy %=O;Tﬂ€?{§|’|ﬁ@ﬁm,ﬁ?ﬂ%%y(l)=—2l

X

YT
(b) T Ferehet GHIHUT &bl B I

(1 +xz)ﬂ+ 2xy = 4x2.
dx
b b
Elﬁjx'3 dx=0?f?ﬂfx2 dx = % B, Al a 9T b % 9 F1d HIWT |
a a

Qgug-q

(38 @V U 4 e ST I I & | TAh T o 5 37 & |) (4 x 5 = 20)

(a) T el o o= ol =aam gl ST il

x+1 _ y—1: z—-9 -
2 1 -3

o

x-3 y+156 z-9
2 —7 5

YAl

b FgAQ 1, 9H@:T=41+2]+2k+xrd-] -k # ufafiw A’ 7
HIfT | @ AA’ 1 TR i TTa HIT qen A B @1 [ W S T A" 6
TITE 3T SHITT |

FTd HITT : f (Jtanx +Jcotx) dx.

65/2/3 Page 16 of 24
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30. (a) Solve the differential equation 2(y + 3) — xy ¥= 0; given y(1) = —2.
X

OR
(b) Solve the following differential equation :

(1+ x2)ﬂ+ 2xy = 4x2.
dx

b b
31. Ifjx3 dx =0 and sz dx = %, then find the values of a and b.
a a

SECTION -D

(This section comprises of 4 Long Answer (LA) type questions of 5 marks

each.) 4 x5=20)

32. (a) Find the shortest distance between the lines :

x+1 y-1 z-9
2 1 -3

and

x-3 y+15 z-9
2 -7 5

OR
(b) Find the image A’ of the point A2, 1, 2) in the line

17 =47+ 2§ + 2k + A (/i\ —]A—IA<). Also, find the equation of line

joining AA’. Find the foot of perpendicular from point A on the line .

33. Find: j (Jtanx +Jc0tx) dx.

65/2/3 Page 17 of 24 P.T.O.
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34, TUhGH o YA Y, Wy =5Hx + 2, x — AT qAM x = —2 I x = 2 4 FoR & =7
SAHE 1A ST |

—4 4 4 1 -1 1
35. (a) femgfdA=|-7 1 3 |aB=|1 -2 -2|, AB @ $IfSw, 31a:
5 -3 -1 2 1 3
Mge Trfiertor gm
x—y+z=4
x—2y—2z=9
2x+y+3z=1ﬁgﬁﬁﬁml
AYEn
1 2 0
b) TCA=|-2 -1 —2|8 @A IFEHRNT
0 -1 1
31a: T Wges wefiertor frenr 61 &1 <hifve
x—2y =10
2x—y—z=8
2y+z=17
Qs -
(38 @UE U 3 Teh{UT TG T 3 | Tch T 4 3 & |) (3x4=12)

36. U faeme™ U are-faare IfaAifiar 1 SRS fohan s @1 8, o aeamst & &9 9
S=1{S,,S,, S, S} AU ST FU o & TS J = {J, J,,, J} FEIHWUMARE,
STET Uik Ikl o foTd Teh S feifcd ferarm ST Teha @ | 9T R Ush T S ¥ J 1 T8y
U TR UG R : R = {(x, y) : g1 x o felu Sl y Feifia fpan g, x € S, y e I

65/2/3 Page 18 of 24
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34. Using integration, find the area of the region bounded by the line
y = bx + 2, the x — axis and the ordinates x = —2 and x = 2.

-4 4 4 1 -1 1
35. (a) Given A=|-7 1 3 |and B=|1 -2 -2/, find AB. Hence, solve
5 -3 -1 2 1 3
the system of linear equations :
x—y+z=4
x—2y—2z=9
2x+y+3z=1
OR
1 2 0
() IfA=|-2 -1 -2/, thenfind AL
0O -1 1
Hence, solve the system of linear equations :
x—2y =10
2x—y—z=8
—2y+z=17
SECTION - E
(This section comprises of 3 case study based questions of 4 marks each.)

Bx4=12)

36. A school is organizing a debate competition with participants as speakers
S =1{S;, Sy, S5, S,} and these are judged by judges J = {J,, J,, J4}. Each
speaker can be assigned one judge. Let R be a relation from set S to J
defined as R = {(x, y) : speaker x is judged by judge y, x € S, y € J}.
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EsAE
e ﬁ XX
YR b HTYR 9T 7 g9 & IR T -
(i) ST JaH foha Ty TIF § ?
(i) U fo=mefia S | J qh 1 Teh ®etd 1 Tebr & witnive fepar
f=1{S,, J)), Sy, Iy), (Sg, Jy), (S, o)} AT HINT foh A T8 FHeI Tehehl -
HTBTCH 8 7
(i) (a) UGS T TG=T J H HaA feha Teheh! Bt TRUTNT fohT T Hehel & 2
7T
(iii) (b) UH 3= fornefl 3 wg=m S # W WY R, = {(S;, S,), {S,, S} W
R TR | 9% =Iaw ki g fRaT S R, # SIS W I8 T&ged Bl
I i qufire AT |

37. O afed 3R, Siws qT A UHT R §HT 1@ & Sl Ugiel W Ieldl & aT siedl ot ot <retd!
2 | ATehe | 3ok I T T&EHT SHUST: 60%, 30% AT 10% & | 37k el IcdTg T 20%,
10% AT 5% SHH: Setferzeh (31T Sieft o <ot refh) i E |
YR b HTYR 9T e ot & IR e

() (a) o TRl fob ATgesan T TS SR U Soifdgs SR B 2
AT
() (b) o TRk & fop ATg=ma T T8 R Teh Uit & ot dTefl HR R ?
(i) A=A I TS BR Soifehzsh I1E TS | 1 STl & foh o8 hTiie gRI SIS TS & 2
(ili) ATg=AT Tl 7T PR Il WIS T3 | FAT TRl & Toh 78 ST AT Sl GRI ST
TER?
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Based on the above, answer the following :

(1) How many relations can be there from S to J ? 1

(i1) A student identifies a function from S to J as f = {(S;, J;), (S,, Jy),

(S5, Jy), (S,, I4)} Check if it is bijective. 1
(111) (a) How many one-one functions can be there from set S to set J ? 2
OR

@(11) (b) Another student considers a relation R; = {(S;, S,), {S,, S,)} in
set S. Write minimum ordered pairs to be included in R, so that

R, 1s reflexive but not symmetric. 2

37. Three persons viz. Amber, Bonzi and Comet are manufacturing cars
which run on petrol and on battery as well. Their production share in the
market is 60%, 30% and 10% respectively. Of their respective production
capacities, 20%, 10% and 5% cars respectively are electric (or battery
operated).

Based on the above, answer the following :

(1) (a) What is the probability that a randomly selected car is an

electric car ? 2
OR

(1) (b) What is the probability that a randomly selected car is a petrol
car ? 2

(11) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Comet ? 1

(111) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Amber or Bonzi ? 1

65/2/3 Page 21 of 24 P.T.O.

%




38.

Tsh BT &L 3 HSh TS LTI o U bl forgeloor o6t &1 3 | @1ed 36 g & wenfia
1 Sl & Top TSH 1 Yo W x Wt 1 gl W fopEl foig T s <Al e =i
f(x) = * sin x R Hise oI ST TehaT &, &I x HU T 7 |

IR oh TER T 6 I e

() o8 U T HIAT & £(x) THAH AU HAA R, x < [0, 7).

(i) S HINT 6 x € [0, n] H T shifaeh foig T I=an A1 TAHT JHaH =T
e aftada foig 2 |
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A small town is analyzing th patern of a new street light installation.
The lights are set up in such a way that the intensity of light at any point
x metres from the start of the street can be modelled by f(x) = e* sin x,
where x is in metres.

Based on the above, answer the following :

(1) Find the intervals on which the f(x) is increasing or decreasing,

x € [0, =].
(11) Verify, whether each critical point when x € [0, n] is a point of local

maximum or local minimum or a point of inflexion.
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Marking Scheme
Strictly
Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT NAME MATHEMATICS (Q.P. CODE - 65/2/3)

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.

2 “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
the 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 Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

3 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. The 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. In class-Xll, while evaluating the competency-based questions,
please try to understand the given answer and even if reply is not from a marking
scheme but correct competency is enumerated by the candidate, due marks should
be awarded.

4 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.

5 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.

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

7 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.

8 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.

9 If a student has attempted an extra question, answer to the question deserving more
marks should be retained and the other answer scored out with a note “Extra
Question”.
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10 No marks to be deducted for the cumulative effect of an error. It should be penalized
only once.

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

12 Every examiner must necessarily do evaluation work for full working hours, i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines). This is in view of the
reduced syllabus and number of questions in question paper.

13 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.

e  Giving more marks for an answer than assigned to it.

e Wrong totaling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e Wrong question wise totaling on the title page.

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

e Wrong grand total.

e Marks in words and figures not tallying/not same.

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

e 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.)

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

14 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.

15 Any unassessed portion, non-carrying over of marks to the title page, or total 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.

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

17 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.

18 The candidates are entitled to obtain a 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 - 65/2/3

Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION-A
This section comprises multiple choice questions (MCQs) of 1 mark each.
If p and q are unit vectors, then which of the following values of p - is
not possible ?
1.
-1 1
(A) Y (B) T
(C) Q D) 3
Ans (D) V3 1
Which of the following can be both a symmetric and skew-symmetric
2. matrix ?
(A) Unit Matrix (B) Diagonal Matrix
(C) Null Matrix (D) Row Matrix
Ans (C) Null Matrix 1
3.
a
a ,
If [I dx < 5 + 6, then
U o
(A) -4<a<3 (B) a=4,a<-3
(C) -3<a<4 (D) -3<a<0
Ans (C)—-3<a<4 1
If A and B are square matrices of same order, then (ABT — BAT) is a
4, (A) symmetric matrix (B) skew-symmetric matrix
(C) null matrix (D) unit matrix
Ans (B) skew-symmetric 1
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5. The value of cos [% +cot™ (—Jﬁ] 18
i)
A -1 (B) -3
2
(C) 0 (D) 1
Ans (A) -1 1
If p and q are respectively the order and degree of the differential equation
3
6. (_i(gJ = - 1
axldx 0, then (p —q) is
4) 0 (B) 1
€ 2 (D) 3
Ans B)1 1
The function f(x) = x% — 4x + 6 is increasing in the interval
7.
(A) (0,2) (B) (-, 2]
© [1,2] (D) [2, =)
Ans (D) [2,) 1
8.
The line x =1+ 5y, y = =5 + , z = =6 =3 passes through which of the
following point ?
(A) (1,-5,6) (B) (1,5,6)
©) (1,-5,-6) D) (-1,-5,6)
Ans (©) (1, -5, -6) 1
0.
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The area of the shaded region (figure) represented by the curves
y =42 0 < x <2 and y-axis is given by

4
Ans (D) [, \/ydy 1
10. If E and F are two events such that P(E) > 0 and P(F) # 1, then P(E’F} 18
P(E) =
A = (B) 1-P(E/F)
& P(F)
(C) 1-P(E/F) (D) LE})F)
P(F)
Ans (D) % 1
The probability distribution of a random variable X is given by :
1. X -4 | -3 -2 -1 0
P(X) 0.1 0.2 0.3 0.2 0.2
Then E(X) of distribution is
(A) -1.8 (B) -1
(€ 1 (D) 1.8
Ans (A) —1.8 1
If projection of a = i + j‘ +4konb =21+ 6} +3kis4 units, then o is
12. (A) —13 (B) -5
(C) 13 (D) 5
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Ans

(D) 5 1

13. The equation of a line parallel to the vector 31 + 3 + 2k and passing
through the point (4, -3, 7) 1s :
(A) x=4t+3,y=-3t+1,z=Tt+2
B) x=3t+4,y=t+3,z2=2t+7
(C) x=3t+4,y=t=-3,z=2t+7
D) x=3t+4,y=—t+3,2z=2t+7
Ans C)x=3t+4,y=t—3,z=2t+7 1
14. If a line makes angles of i—n,gand 0 with the positive directions of x, y
and z-axis respectively, then 0 is
- his
A) —only B) —only
(A) 3 only (B) 3 oy
C = D) +X
(©) 5 (D) 3
Ans No option is correct. Full marks may be awarded for attempting the question. 1
A factory produces two products X and Y. The profit earned by selling X
and Y 1s represented by the objective function Z = 5x + Ty, where x and y
15. are the number of units of X and Y respectively sold. Which of the
following statement is correct ?
(A) The objective function maximizes the difference of the profit earned
from products X and Y.
(B) The objective function measures the total production of products X
and Y.
(C) The objective function maximizes the combined profit earned from
selling X and Y.
(D) The objective function ensures the company produces more of
product X than product Y.
Ans (C) The objective function maximizes the combined profit earned from selling X and Y 1
16.
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If A denotes the set of continuous functions and B denotes set of
differentiable functions, then which of the following depicts the correct
relation between set A and B ?
(A) (B) A
© o (H()
Ans 1
(B)
17. Four friends Abhay, Bina, Chhaya and Devesh were asked to simplify
4 AB + 3(AB + BA) — 4 BA, where A and B are both matrices of order 2 x 2,
It is known that Az B#1and A~ # B.
Their answers are given as :
Abhay :6AB
Bina : TAB-BA
Chhaya: 8 AB
Devesh : TBA-AB
Who answered it correctly ?
(A) Abhay (B) Bina
(C) Chhaya (D) Devesh
Ans (B) Bina 1
If A and B are square matrices of order m such that A~ B?=(A-B) (A+ B),
18. then which of the following is always correct ?
(A) A=B (B) AB=DBA
(C) A=0orB=0 D) A=lorB=1
Ans (B) AB=BA 1
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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.

(A)

(B)

(C)
(D)

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

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

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

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

Assertion (A) : Every point of the feasible region of a Linear

Programming Problem is an optimal solution.

19.
Reason (R) : The optimal solution for a Linear Programming Problem
exists only at one or more corner point(s) of the feasible
region.
Ans (D) Assertion (A) is false and Reason (R) is true. 1
20. Assertion (A) : A=diag[3 5 2] is a scalar matrix of order 3 x 3.
Reason (R) : If a diagonal matrix has all non-zero elements equal, it
is known as a scalar matrix.
Ans (D) Assertion (A) is false and Reason (R) is true. 1

SECTION-B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21.

Find the values of ‘a’ for which f(x) = sin x—ax + b is increasing on R.

Ans

f'(x) =cosx —a
For f(x) to be increasing, f'(x) = 0
i.e.,cosx = a

Since, —1 < cosx <1

>a< -1

Hence, a € (—, —1]. (Also, accept a € (—, —1))
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22,

Ans | = [2x3e¥dx = [ 2xx%e* dx

Putx? = t = 2xdx = dt 1

[ = ftetdt

= tet — f etdt

=tet—et+C

=e’(> - 1) +C 1
23

A d r
. ' X —
(a) Ifx= e, then prove that Y A
r xlogx
OR
2x -3 , -35x<-2
(b) If f(x)=
x+1 ,-2<x<0
Check the differentiability of f(x) at x =—2.

23 (a) ‘= e%
Ans x

= logx = —

= ylogx = x Y2

Differentiating both sides w.r.to x, we get

y dy

z - = 1

o + logx I 1

dy x—y

= =
dx xlogx

Yo
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OR

23 (b) Lf'(=2) = ;linéﬂ_#)h_f(_z) (h > 0)
Ans
- 2(=2-h)=3—-(=7)
= lim
h—-0 —h
=lim2=2 1
h—-0
Rf'(=2) = limLE2W-/D (h>0)
h—0 h
C(=24+h+1)-(-7)
= lim
h—0 h
= llfn% %, which does not exist, i.e., RHD does not exist. 1
Therefore, the function is not differentiable at -2.
Note: (1) If a student finds only RHD and concludes the result, full marks may be
awarded.
(2) If a student proves that the function is discontinuous at -2 and hence not
differentiable at -2, full marks may be awarded.
—* 3 - 3 —- =
If |la]=2, |b|=3and a -b =4, then evaluate | a +2b/|.
24,
- -2 —
Ans @+ 2b)2 = [3]? + |2b| +43.b
=56 1Y%
= |3+ 2b| = V56 &
25 (a) A vector a makes equal angles with all the three axes. If tH
magnitude of the vector is 543 units, then find a.
OR
(b) If o and I_i} are position vectors of two points P and Q respectivel]
then find the position vector of a point R in QP produced such ths
3
QR = =-QP.
2
25 (a) Let a be the angle which the vector @ makes with all the three axes.
Ans
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Then 3cos?a = 1

1
= cosa = — 1
V3
The unit vector along the vector d = % G+j+k Y
a=50+]+k) Y
OR
25 (b) - f N
_.} . ’
Ans R(x) P(a) Q(p)
QR 3
QP 2
Hence, R divides PQ, externally, in the ratio 1:3. 1
The Position vector of R = # = £ 1__3f = 332_3 1
SECTION-C
This section comprises 6 Short Answer (SA) type questions of 3 marks each.
1 2
(a) Ify=log [JT-r-u—J , then show that x(x + 1)y, + (x + 1)° Y =2
26 S ‘
OR
dy -1
(b) Hxyl+y+ydl+x=0,-1<x<1,x#y, then prove that b =
dr  (1+x)°
26(a) The given function can be written as
Ans y=2log(x +1)—logx
2 1 x—1 N
ﬁ = —_————=—,——
71 x+1 x x(x+1)
+1 x—1 1 1
= = —= —_—
(x V1 x Y
1
=@ty +y =5 1

1
> x(x+ D%y, +x(x+ Dy, =1 +=

Sx(x+ D%y, +x(x+Dy; =14+1—-(x+ Dy,
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Sx(x+ D%y, + (x+ 1%y, =2
OR

26(b)
Ans

xJ1+y+yVi+x=0
Sxfl+y=-yVl+x
= x*(1+y) =y?(1+x)
= @x-»+y)+xy(x—y) =0

> x-y)x+y+xy)=0

x#Fy=>x+y+xy=0
—X
1+x

d -1
ST

dx (x4 1)?

>y=

Yo

Yo

217.

Let R be a relation on set of real numbers R defined as {(x, y) :x -y + J3
1s an irrational number, x, y R} Verify R for reflexivity, symmetry and
transitivity.

Ans

= (x,x) ER
Hence, R is reflexive.

We have V3, 2 € R such that v/3 — 2 ++/3 = 2(v/3 — 1), which is an irrational
number

= (v/3,2) ER.
But, 2 — V3 + /3 = 2, which is a rational number.

Hence, = (2,V3) ¢ R.

Therefore, R is not symmetric.

Let —3,v3,2 € Rsuch that (—v3,+/3),(v/3,2) € R.
But, (—3,2) ¢ R

Therefore, R is not transitive.

Let x € R. Then we know that x — x + /3 = +/3, which is an irrational number.
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28.

Solve the following linear programming problem graphically :
Minimise Z=2x+y
subject to the constraints :
Jx+y>9
x+y2T
x+2y=8
x.yz20

Ans

Corner point Valueof Z=2x+y
A(0,9) 9

B(1, 6) 8

C(6,1) 13

D(8, 0) 16

Hence, the minimum value of Z is 8, which is attained at x =1, y = 6.

In the half-plane 2x +y < 8, there is no point in common with the feasible region.

Correct
graph

And
shading

1%

Yo
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I —— : 3
(a) A die with number 1 to 6 is biased such that P(2) = T

and probability

29
other numbers is equal. Find the mean of the number of times numbe
appears on the dice, if the dice is thrown twice.
OR
(b) Two dice are thrown. Defined are the following two events A and B :
A={x,y):x+v=9}, B={(x, y):x= 3}, where (x, y) denote a point in
the sample space.
Check if events A and B are independent or mutually exclusive.
2 3 3 7
(@) P(2) = —,P(any other number) =1 — — = — Ya
10 10 10
Ans
Let X represent the Random Variable “the number of 2’s”.
Then X =0,1,2 Yo
The probability distribution is
X P(X) XP(X)
0 7 7 49 0
— X —=—
10 10 100
1 3 7 42 42 v
—X—=X2=— —
10 10 100 100
2 3 y 3 9 18
10710 100 100
_ _ 60 1
Mean = ), XP(X) = 0" 0.6 7z
OR
29(b) A ={(3,6),(4,5),(54),(63)
Ans _+_1 _30_5
P(A)_36_9’P(B)_36_6 1
P(ANB) = 5 1
36 12 Y
5
P(A) x P(B) = ¢, # P(AN B) 1
Therefore, A and B are not independent.
A and B are not mutually exclusiveas AN B # @ Y2
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(a) Solve the differential equation 2(y + 3) —xy %: 0; given y(1) ==2.
X

30
OR
(b) Solve the following differential equation :
(1+ xz)d—'v+ 2xy = 4x2,
dx
30(a) Given differential equation can be written as
Ans Y gy =2dx
y+3 x
3 _ 1 1
if(l—m)dy—fodx
=y —3logly + 3| = 2log|x| + C 1%
y=-2,whenx=1=C=-2 Yo
Hence, the required particular solution is
=y —3logly + 3| = 2log|x| — 2
OR
30(b) Given differential equation can be written as
Ans dy 2x _ 4x* T .
-+t .5Y =1 whichislineariny.
LF. = el 7o = glog+x®) — q + x2 1
The solution is given by
y(1+x?) = f4x2dx 1
= (1+x2)=fx3+C
y 3 1
L +—=_ which is the required general solution
ory= 3(1+x2)  14x2’ g g
b
31. If | x¥*dx=0and | 2?2 dx= 3" then find the values of a and b.
.}'I -EI
Ans
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b4 4

b
fx3dx=O:>
a

=>b*—a*=0

=>a=-b (a#b)

sz 2 b®-2a% 2
Xdx === =—

a 3

>b3—a%=2

>bd=1
>b=1
=2>b=1a=-1

SECTION-D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

(a) Find the shortest distance between the lines :
32 :t:+1_y—1_z—9
2 1 -3
x-3 y+15 z-9
2 -7 5
OR

(b) Find the image A’ of the point A(2, 1, 2) in the line
[:F =41+ 3? + 2?{ + A (? —f - EL Also, find the equation of line
joining AA'. Find the foot of perpendicular from point A on the line L.

and

32(a) The vector equations of the lines are
Ans #=—14+j+9k+ A2+ - 3k)
# = 31 — 15f + 9k + u(2i — 7j + 5k)
a, =—i+j+9k, a, =31 —15] + 9k
b, =2i+j—3k,b, =2{— 7} +5k

a;—a, =4 —16]

~

—_— — i j k o~
by Xb,=12 1 =3|=-16i—16]j— 16k
2 =7 5
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_ l@z-a).(bsxba)| _ 12 _
R T

OR

32(b)
Ans

A2,1,2)

A'(a, B, v)

Let the image of A in the line be A'(a, B8,7)

The point P, which is the point of intersection of the lines | and AA’, will have
coordinates (A + 4,—4 + 2,—A + 2) for some A.

Drsof APare<A+2,—-1+1,—-1>
AP 11
A+2)-(-2+DH) -1 =0

SA=—3
. 11 7 7
Therefore, the coordinates of P are (?, oy 5)
P is the mid-point of AA’
24a 11 148 72+y 7
= = — — = —
2 3’ 2 3" 2 3
16 11 8
= = — = — = -
a=- B 3V =3
The coordinates of the image are (%, % g)

The equation of AA" is
x—2 y—-1 z-2

-8 2
3

3 3

or,

Yo
Y2

Y2

1%
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3(x—-2) 3(y—-1) 3(z—-2)
5 4 1

Find : J (Jl:an x +qut1‘) dx.

33.
Ans I f Sll’lX+COSX
- VSlnXCOSX
_\/_fsmx+cosx . 5
Vsin2x
Put sinx — cosx = t = (cosx + sinx)dx = dt 1%
On squaring both sides, we get 1 — sin2x = t2
1
=2 f dt
V1 —t2
=/2sin"1t+ C
= V2sin~!(sinx — cosx) + C 1%
Using integration, find the area of the region bounded by the line
34 y = bx + 2, the x — axis and the ordinates x=—2 and x = 2.
T 14
y =|5x + 2/
12
Ans & Correct
2 Sketch
6 and
shading
4
2

-10 -8 -6 -4

The required area
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2
- 2
5
= J. (5x + 2)dx +f (5x + 2)dx 1
2 _é
_2 2
_|[GGx+2)%] 5 N (5x + 2)?
- 10 10 2 L
64 144 104 1
= -— + —_— —
10 10 5
-4 4 4 1 -1 1
35 (a) Given A=|-7 1 3 |and B=|1 -2 -2/, find AB. Hence, solve
5 -3 -1 2 1 3
the system of linear equations :
x—y+z=4
x—2y-2z=9
2x+y+3z=1
OR
1 2 0
(b) IfA=[-2 -1 -2/, then find A~
0 -1 1
Hence, solve the system of linear equations :
x—2v=10
2x—y—z=8
—2yv+z=1T
35(a) 8 0 O
AB=|0 8 0|=8I 2
Ans 0 0 8
The system of equations is equivalent to the matrix equation:
4 X
BX = C,where C = |9 ,leyl 1
1 VA
=>X=B"1C
AB =8I
41

X =

el I

—4 4 40[4] 1] 24 3
5 -3 -1ll1 -8l l-1
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-.-X=3,y=—2,2=—1 1%
OR
35(b) Al =1 # 0 = A~ exists. 1
Ans -3 -2 -4
adjA = | 2 1 2 1
2 1 3 1%
-3 -2 -4
Al = Tl ad]A 2 1 2
2 1 3
The given system of equations is equivalent to the matrix equation
10 X
ATX = B,where B=| 8 ,X=[y] "
Z
7 v/
=>X=4""1B
=>X=A"YB Y
10
=>X= 2 1 1
-4 2 3
LX = =-5,z= 1%
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SECTION-E

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

A school is organizing a debate competition with participants as speakers

36. S=1{S,, S, S, S,} and these are judged by judges J = {J,, J,, J,}. Each
speaker can be assigned one judge. Let R be a relation from set S to J
defined as R = {(x, y) : speaker x is judged by judge y, x € S, y € J.
Based on the above, answer the following :
(i) How many relations can be there from S to J ? 1
(i) A student identifies a function from S to J as f = {(S,, J,), (S,, J,),
(84,9, (S, I} Check if it is bijective. 1
(iii) (a) How many one-one functions can be there from set S to set J ? 2
OR
(iii) (b) Another student considers a relation R, = {(8,, 5,), 1S,, S,)} in
set S. Write minimum ordered pairs to be included in R, so that
R, is reflexive but not symmetric. 2
36 Ans | The number of relations = 24*3 = 212
(i)
36 Ans
(ii)

Hence, it is not bijective.

Since, S, and S5 have been assigned the same judge J,, the function is not one-one.
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36 (iii) There cannot exist any one-one function from S to J as n(S) > n(J). Hence, the number 2
@ of one-one functions from S to J is 0.
OR
36 (iii) To make R, reflexive and not symmetric we need to add the following ordered pairs:
(b)
(51,51), (52,52), (53)53)1(54154) 2
Three persons viz. Amber, Bonzi and Comet are manufacturing cars which
run on petrol and on battery as well. Their production share in the market is
60%, 30% and 10% respectively. Of their respective production capacities,
37. 20%, 10% and 5% cars respectively are clectric (or battery operated).
Based on the above, answer the following :
(i) (a) What is the probability that a randomly selected car is an
electric car ? 2
OR
(i) (b) What is the probability that a randomly selected car is a petrol
car ? 2
(i1) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Comet ? 1
(111) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Amber or Bonzi ? 1
37(i) (8) | Let A = Amber manufactures the car
Ans B = Bonzi manufactures the car
C = Comet manufactures the car
E = The selected car is electric
60 30 10
P(A) =—,P(B) =—,P(C) = —
(4) 100 (B) 100 © 100 )
E E E
P(E) = P(A) x P (—) + P(B)x P (—) +PC) X P(2)
A B c
60 20 30 10 10 5
= X + X + X 1
100 100 100 100 100 100
155 31
=—— 0or ——
1000 200 1
OR
37(i)(b) | Let A = Amber manufactures the car
Ans B = Bonzi manufactures the car
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C = Comet manufactures the car
E = The selected car is a petrol car

60 30 10
P(4) = W'P(B) = W’P(C) =100

P(E) = P(A) X P (g) +P(B) X P (g) +P(C) X P(%)

60 80 30 90 10 95
= X + X + X
100 100 100 100 100 100

Yo

A small town is analyzing the pattern of a new street light installation.

The lights are set up in such a way that the intensity of light at any point

x metres from the start of the street can be modelled by f(x) = e* sin x,

where x is in metres.

Based on the above, answer the following :

(i) Find the intervals on which the f(x) is increasing or decreasing,
x € [0, n].

(i1) Verify, whether each critical point when x € [0, n] is a point of local

maximum or local minimum or a point of inflexion.

1
845 169 1
~ 1000 %" 200 72
W oy POXP@
AnS P (—) = —_—
E P(E)
10 5
_ 700 = 700
60 20 30 10 10 5
700 * 100 T 100 X T00 T 100 X T00
50
_Toooo _ 1 .
1550 — 31
10000
o) <1 r (15 1
Ans
38.
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38(i)
Ans

f'(x) = e*(cosx + sinx)
For critical points, f'(x) =0
= cosx + sinx = 0

= c0SX = —Sinx

For x to be a critical point x € (0, ), hence, x = %ﬂ
Forall x € [O,%”],f’(x) >0
Hence, f is increasing in [0, %"]

Note: If a student concludes the answer in any of the following intervals, full marks
may be awarded:

31 3w 3T
(0, T) or [0, T) or (0, T]
3n I}
Forall x € [T’”]’f x)<0
Hence, f is decreasing in [%", |

Note: If a student concludes the answer in any of the following intervals, full marks
may be awarded:

3 3n 3
(5, m)or (T’”] or [T’n)

Yo

Yo

Yo

Y2

38(ii)
Ans

31 . . .
x=--isa critical point
f"(x) = e*(cosx — sinx) + e*(cosx + sinx)

= 2e*cosx
3

o (_) — e
4

31T . . .
Hence, =~ is a point of local maximum.

Ya
Yo
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