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(i) IEIH-YTGId @USI F [Q9IGid 86— &, @, T, 90T & |
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(viii) Y97-99 # GHT faeheq 757 197 791 8 | FEf, @8 @ 3 2 Yo7 H, GV T & 3 FoI
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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 FHRWT y72 + log () = x5 1 OTd 3 IS A B
(A) uRrfya =&, 5 (B) uRyTiYa &, 2
(C) 5, afturia =&, D) 2,2

uTh afew, St fhafeni Lo+ k e -k, oM wew R, R

A 25 ® ]

4 o
c D
(©) NG (D) 7
i@TXT_l =—y=226+1éswiﬁiwaﬁﬂésﬁ$\-agw%:
(A 2,-1,6 B) 2,1,6
@ 21,3 D) 2,-1,3

A s A{ta“ ! }%WA+A’=2«/§I%,?ﬁxe{O,g} -

-1 tanx
HT4 % :
T
A O (B) 1
T T
(C) 3 (D) 8

Ifg Tk [T x-3787 61 gaTeHn TSR0 6 Y 30° T HIV, y-3&T hl GATHS foum
& 1Y 120° T IV SAT 7, 1 T8 @1 2-3787T <hl &FTcHD [T o T ST HI07
A ], 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 Gl TGl FT AMRA 9 7, Al b T
3Tl 1 [UHHA BAT

A 0 B 9

C) 27 (D) 729

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

(A)  Tehehl

(B) 3T=1qh

(C)  TUehehl 3AT=BIch

(D) 9l 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|’EXS—3

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

S YRWTTNG e o StETacddl = fogatl shi qedn @

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
Cc) 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 @ gream 2
(B) RW X 949 8
(C) RWAd it a¢vm 8 3 9 & e gramm 2

D) (= oo, 0) T TR BTHAN B

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

(A) COos X + sin X (B) —cosx+sinx

(C) cosx-—sinx (D) —cosx-sinx

13.  3Tdchdd HHIHT % = F(x, y) GUITAE 3Taehel THISHIO &1 81, If¢ F(x, y)

2.
(A) cos x—sin [Zj ® ¥
X X
2 2
© = Y (D)  cos? (Ej
Xy y
14. Trdi S afeat o i b % forw, frefaRad semi § & 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) 8 x-378 W S T v & UG o TG0 & :

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

(C) (V5,0,0) 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.bx>|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)

65/2/3-12 Page 9 of 23 P.T.O.




NN\

16.

17.

18.

Tk ger MU e & g} gl g fFa 3vafise & sedrar B

(A) T IUReg &l (B) T gvaH &

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

T foRell TR § K forelt wftest wmfse S i T oo 7, a1 P(S|E) SRR 2 -
(A) P(SNE) (B) P(E)

© 1 D) 0

IS A = [aj5] T 3 x 3 TR &, MEH aj; = i— 3j 7, Al HIRad 4 & siA-41
TAT B ?

(A) a1 < 0 (B) a1g +agy =— 6

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

J97 HE&IT 19 3K 20 379697 U5 q& Ra 997 & | & %97 130 77 & 578 v &)
SYFHIT (A) T TR H1 T% (R) FRT 371 137 71 & | 37 7] & @&l I} 719 15¢
77 B18T (A), (B), (C) 3% (D) 7 8 g7a¢ 5w |

19.

20.

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

(B) 3AfYHIT (A) 3R T (R) HI Tl &, Tg dob (R), 3 (A) hl T&l
TS 7gT HLdl 7 |

(C) AMHeH (A) T& 8, Wg e (R) TeId & |
(D) 317 (A) A B, T ok (R) T 7 |

SHYT (A) : Tl wh Al Yg A & U, B'AB T fowd @wfHd
3T BIll 2 |

7% (R) : T it AeYg P fawm wufia o1egg searw, Afg P = — P.

BT A): (b. c) a Th R AL |
TP (R) : a1 |iget 1 Afew (Sie) TUHwa T Afes AT et 2 |
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16. 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

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

18. If A = [ajj] be a 3 X 3 matrix, where ajj = i — 3], then which of the following

is false ?
(A) aip < 0 (B) ajg +agy =— 6
(C) ai3 > asi (D) ag1 = 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.

(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.

19. 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.

. % % % . .
20. Assertion (A): (b . ¢ ) a isa scalar quantity.

Reason (R): Dot product of two vectors is a scalar quantity.
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37 U8 4 37fq TY-3F0T (VSA) IR & J97 8, 578 5% &2 3% 3 |

21. TTd hifore o e fix) =x2 — 6x + 3, [4, 6] § IIHAH & I SEAE 8 |

22. (%) sinl (— %j + cos_l{— gj + cot_l(tan %j T gH T hIfT |

HAAT
(@) f(x) =cos!(1—x2) R YT FTd hIFWY | FHeT IR Wt [T HIfST |

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

AT

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

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

U M 3R m g/ e &, @ (M — m) 1 H19 JTd hIY |

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 & F97 &, 578 Jcdeh & 3 3% & |

26.

27.

28.

29.

30.

31.

YT} o Teh SIS bl Ush 1Y 3IDTAT ATl & | Al X, UTEl & 9L Hefehi W 3TS
TEATAT o UT-3T I <k AT &, Al X T AT §e F1q hiferg |

ﬁﬁw:

j x2 log (x2 — 1) dx

(%) R y=(logx)?g, @ &g HIfm fh x2Zy” + xy’ = 2.

AT

(@) it y=sin(tanleX)?, @ %,X=OW,WW |
X

(%) WM FTd HIT
2
I /Z_de
2+ X
—2
AT

(@) a HifT :

1

dx
-[ x [(log x)? — 3 log x — 4]

() 3ThA FHIHT 2xy+y2—2X2? = 0 %1 Tafsre ga sma o fen
X

TMey=2,d9x=1% |
St

(@) 31ahd HERTT vy dx = (x + 2y2) dy bl SAT9eh & 1A IO |

fet ABC % fist % feafy wfew Al — § + k), B4 —3) - 5k) aik
C3i —4] —4k)¥ | fIYS ABC ¥ &+ft w101 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+Xx
—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 @V 4 FH-FRIT (LA) IPR & 978, 579 Je39% &5 3% & |

32. IR Yo IqUie § y2 = 4x, x = 1 3TN x-31& & TR & 1 &A% A; G Y& @
3N y2 =4x,x = 4T ToR & T 8B A, T ST 7, Al Aq : Ay T HINT |

33. (&) ozt fh £: R » RS fix) = x2 + x + 1 g1 uReTiia B, T a1 Teheh! &
R T B IT=BIeh 2 | x b d gt a9 off F1a hifse aes ow fix) = 3
2|

AT

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

R,(a,b)R(e,d)o%=gmtrﬁmﬁa% | 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
Terett TTfedentatt o GHieRtor JTd SHITST | 39 YehR YT THISHTUT kT ST Shich
Shvgeh oh T-c3ITeh JTd ShIfVU |

85. (%) TGl I AN Hleh, FHH THIHT-H™ Hl g HINT :

X y V/ X v/ X y Z
Gl'&ﬁx,y,z;tO
YT
1 t : — 2 —sin 2
(@) ?Tﬁ{A: cot x %,?‘ﬁ %A’A‘lz Cf)SX sz.
—cotx 1 sin 2xX  —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 Z

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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Qs &

3 GUE H 3 YR 77 STTERT 97 &, 575 Jedeb & 4 37 & |
TeRTUT AL - 1
36. & Uiagd foru T AR 1 F&AT I SRET 12l 3R T & IR & MR T
T J1aT ], A 8T8 SRS 376 qeh YNAg 1 Tad gd 14 8 |

frec Tehie 9amd 8 foh 8a1S SIETS o gHeAWd BIF <l JTReRdl 0-00001% 7 |
T AAT, 95% AW g Tob famm goe & a1g Sifad s= @ 3 | 79
IS feb Geledt 4 g <l et # vl a6l Sfiferd == Srd @ |

A AT By 51 & T Tk fomm™ sl geed g8 @ 3R E, 98 91 2 T g
T TR 8% B | T A 98 U 7 e IEf Am o 91 Sfifed 99 914§ |

ITH A1 o IR W, 1 gt < I e
(i)  BaTS B o GUSAREA A & ol JTRIhdT T hIT |
(i) P(A|Ep) + P(A | Ey) FTd hITST |

(i) (&) P(A) F1d hifeE |
HAYAT

(ii) (@) P(Ey|A) M@ HIWT |
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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

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

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




ThIT HAEFAT - 2

87. IEHIST | 397 ! @I §¢ Wl & 3TN TR q«T YW § =907 3R a1y Ty
% UNUTHEEEY S¢Sl SEd HH B Sl 8 | SEih aTed STeT-3TeT fd W
A 38 AITEAT Toh TgAd &, U AW AR W 80 km/h ¥ FH 61 T
WAt T e R |

S IYI3AT o dgd 39 ! @I F (1/100 km) IR T V (km/h) & = gey
VZ Vv

- __ X ™
=00 4+14;mﬁm 2

YT O o HATER T, T w9t & o Al
()  F 31d shifse, S€feh V = 40 km/h.

(i) g—\F] JTd <hIfTT |

(if) (%) TG T V AE hINT T& 399 @Id F =7a¥ gl g |
3T

(i) (@) VIfd ¥ 600 km 1 I HEH & AU TEwIs 99 1 g0 J4

e g w % - _001% |
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37.

Case Study - 2

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.

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 ar =—0-01. 2
dVv
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Th0T 3AETIAT - 3

38. foasX o1 WEHT QU M W TS YN[ HE o &9 H HART Al & | IR ol
a3 TV qed TGH i oh T Taw 3R Agferd STER 1 I
T HEAYUl 8 | Igfcid @R gH AHies &9 § o The T@ar g 3R i

I8 R I FQral ol 2 |

T ER foRive 31 TR & @™ 9a@el, %8 X (x kg) 3R 8 Y (y kg), S
HH: T 16/kg 3R T 20/kg HT T W IUTSY 7, ¥ Jth G hl AT hl HA
AT FATEAT & | gl g Had GaTa &7 Thid-2 H fe@mn w7 |

39 FIAT o YR R, T I & I e

Q)  Aepfd-2 & 39 Tt sHeiel 1 ggEiG i fefa S few o gETa &
! fraifi@ = 2 |

(i) AR LT AT B Z = 16x + 20y 3l =IaH HET &1, al x IR y I

A 1A HINC 5" o AW =9 &1 | 98 7Ed 8¢ o QU Y sfeg
8 ¥ I AN 89 ], =Aa9 ArTa ot F1d Hife |
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38.

Case Study -3

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.

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.

(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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