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General Instructions :

Read the following instructions very carefully and strictly follow them :

ons. All questions are compulsory.

_A, B, C,Dand E.

(i)  This question paper contains 38 questi

(ii)  This question paper is divided into five Sections
Je choice questions (MCQs) and

(iii) In Section A, Questions no. 1 to 18 are multip |
son based questions of 1 mark

questions number 19 and 20 are Assertion-Rea

each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type

questions, carrying 2 marks each.

()  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,

carrying 8 marks each.

jons no. 32 to 35 are long answer (LA) type questions

(i) In Section D, Quest
carrying 5 marks each.

(ii) In Section E, Questions no. 36 to 38 are case study based questions carrying

4 marks each.

internal choice has been provided in

(viii) There is no overall choice. However, an
ection C, 2 questions in Section D and

2 questions in Section B, 3 questions in S
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 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
© 27 ‘m) 729
65/2/1-12 Page 3 of 23 P.T.0.
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2. Tﬂ‘—ﬂf:R+—>[—5,oo),ﬂx)=9x2+6x—5g[rrqﬁmﬁm%,GrﬁR+Ff’ﬁH€&lﬁT
ATt Gemel e Eg= @ | AR

(A)  Tahehl

(B) A=BICH

(C) Uehehl 3TT=BIGH

(D) A Tehehl 3R 7 & AT

—a b c -
3 ac | a -b ¢| =kabc B, W KkFTHAR :
b -c
(A 0 B 1
C) 2 D) 4
|%|+3, Ife x<-3

4. fix)={ —2x, IR —3<x<3
- lex+2, A x>3

2RI qTenied e & ST & fagatt <t wen B
@ 0 ® 1

€ 2 (D) M=

5. o fx)=x3-3x%+12x-18:
(A) R A gromm
(B) RW fHiat 9efmm 3
(C) qu?ﬁﬁwam%aﬁqg&ﬁwm%

(D) (=0, 0) T R Bremm 2

65/2/1-12 Page 4 of 23
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2. Let f: R, - [~ 5, ) 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) bi_'jective
(D) neither one-one nor onto .
} ¢

—a b c TI = f
ke~ & t%c

3. Iff a -b ¢ | = kabe, then the value of k is :

b —c "(75@50/) ~ble ‘C)

a
(4 )
le +3, if x<-3
4. The number of points of discontinuity of f{lx) = { -2x, if —3<x<3 is:
6x+2, if x>3
A) O B 1
»(C) 2 (D) infinite
o. The function f(x) = x3 —8x2 + 12x — 18is: .
. - 2y -6y +12
(A) strictly decreasing on -6 20
i - 52
(B) strictly increasing on R > % ,//f: 2
(C) neither strictly increasing nor strictly decreasing on R
/I)) strictly decreasing on (=<, 0)
Page 5 of 23 p.T.0.
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n/2
6. Sm.x—cosx dx %:
1+sin xcosx
0
@ = (B) ¥ (0)
/2 ,
2sinx
(C) n
1+sinxcosx (D) 4

7. awd g % = F(x, y) GHETdR sraser GHIH T8 e, I8 F(x, y)

3
(A)  cosx-sin (XJ ®)
X X
2 2
© X7 (D) cos? (E)
Xy y

8. TRl aRmi a o b % forw, Fraferfad o & & e wde wd 2 0

=, > S R S
@ a.b=lallb] ® a.b=lallp

> >
(C) Z.?s|a||b| (D) a.b<|a||b|

9. T (0, 1,2)¥ x5 T T Y & % WG fdwries ¢ .

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

) (J5,0,0) (D) (0,0,0) -

10. @Wﬁwm%wmﬁﬁmﬁmwéq 3
(A) T g & (B)  Th 3w iy
(C) U g & (D) U gET gy

65/2/1-12 Page 6 of 23
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n/2 '
6. J M dx isequalto:
1+sIn XCOSX
0
(A) m (B) Zero (0)
n/2 9
©) 2.smx dx (D) n
. l1+sinxcosx 4

7. The differential equation %XX = F(x, y) will not be a homogeneous

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

(A) cosx—sin [1) ® I
.4 X
2 2
o XX (D) cos? (3‘—)
Xy N
— —
8. For any two vectors a and b, which of the following statements is
always true ? ‘
- > = - >
/A) a.b2|a||-b| (B) a.b=]:||g)|
- > - - >
© a-.bslallbl ™ a.b<lallD]
9. The coordinates of the foot of the perpendicular drawn from the point

(0, 1, 2) on the x-axis are given by :
(B) (2,0,0) y

(D) (0,0,0)

A)  (1,0,0)
AC)  (4/6,0,0)

10. The common region determined by all the constraints of a linear

prog'ramming problem is called :

§

4

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

//C) a bounded region (D) a feasible region

Page 7 of 23 P.TO.
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1L = fot it # B freft et emf® s < o e 2, o1 P(S | B) SO R
(A) PSNE) (B) P(E)

) 1 (D) o0

12. M A = [ay] Th 3 x 3 3 ¥, Breit o =i 32, @) Frfrfae & @ ST

TAT B ?
(A)  a;;<0 B) ajg+ag;=-6
(C) a13 > asgy _ (D) ag] = 0

13.  x T, tan~! (x2) &1 TTH 2

X 2x
A 1+x? &) 1+x*
2x 1
< - (D)
1+x* 1+x4

14.  3F9Hd THRW (y”)2 + (v)3 = x sin (y') 1 =1 :
@ 12 ® 22
(C) 3% (D) ufenfyg =& @

15. WO HCW, SRR AR 1o+ kooiw ) _ R o waad, b

@ 2 B)
A _ 1’2 A 1/;
C 1 1 +
©° = ™
-1 2 : ;|
16. @ X—z— =—y= ZG+1 & TR U g % feh-gIE ¢ -
(A) 2, - 1, 6 (B) 2, 1, 6
(C) 2,1,3 (D) 2,—-1, 3
65/2/1-12
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11.

12.

13.

14.

15.

16.

Let E be an event of a sample space S of an

(B)
s

If A = [aj] bea 3 X3 matrix, where ajj =1—
is false ?

(A)

9* a1 > agy

The derivative of tan~! (x2) w.r.t. x is :

T 45

A) PSNE)

c 1

aj; < 0 (B)

N

( 1+x4

o -2 D)
1+x

(D)

experiment, then P(S |E) =
P(E)
0

3j, then which of the following

/'1 ’5
| -4
D

3.12+3.21=—6

ag; =0

2x
1+x

4

1
1+x

4

The degree of the differential equation (y")? + (y")3 =x sin (y) is :

65/2/1-12

Aa) 1 LB 2

(c) 3 (D) not defined

The unit vector perpendicular to both vectors ,1\ + 12 and ,1\ = ﬁ is :
A

@) 2j ® ]
A A

© & i

i i . < of a vector parallel to line — _ oo 2z+1

Direction ratios o1 a 5 :

@) 2,-1,6 B) 2,1,6

©c 21,3 o 2,-1,3

Page 9 of 23 5D,
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COSX —-sinx ()

17.  3fg F(x) = {sinx COS X 0} a9 [F(x))2 = F(kx) 8, @ k &0 7H @ :

0 0 1
(A) 1 B) 9
(Gl 0 D) -2
18. A U W x.am ECHE TSR0 % ey 300 w51 yon, y-3187 1 gTeds feam
+ =iy 120° <61 iv F7elt 2, 7w Yy z-3187 <hl YATeHeh vl & |19 S Ay
A 8, 98 R
@) 90° B)  120°
(C) 60° D) o

97 G&IT 19 37 20 w@aqwq#aa&wwﬁamﬁ/a?wv@qwéﬁ#@#
BT (A) aen;y%as?a%m)maﬁ%ﬁmwé/svw#%yﬁm#ﬁq
Y #iT (A), (B), (C) 31l (D) & @ gt iy |

(A)  aAfirmem (A). 3T % (R) GHT w4t § siv 78 (R), srfieg A) 1 &
ST FT 2 |

(B) iRy (A)aﬁzaz%(R)aﬁaﬁ%‘,wa%m).aqﬁmmm)aﬁaﬁ
AT FgT a1 2 | '

(C) Yk (A) Wl 2, Tg @ (R) T 2 |
(D) 3o (A) TeTd R, W T (R) W1 R |

19. 3YFIT(A) : freft w wufim s A ¥ fim, B'AB U fqwn gufig

TeYE BT B |
7% (R) : U @i 3Tog P T Wit Mg e, Ak po_p
20. 3HYT (A) : avﬁmqﬁsﬁ:aﬁt?%m,:.E):?.?
TER): AEmERd 2 D FR 2 x b o= p oy D

65/2/1-12 Page 10 of 23
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cosx -sinx 0

17. IfF(x)=|sinx cosx 0|and [F(x)]2 = F(kx), then the value of kis:

0 0 1
/@ 1 (B 2
C© 0 (D) -2

18. If a line makes an angle of 30° with the positive direction of x-axis, 120°
1e angle which it makes with

with the positive direction of y-axis, then tl

the positive direction of z-axis is :
/A 90° (B) 120°

) 60° (D) 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
the codes (A), (B), (C) and (D) as given below.

) is the

(R). Select the correct answer from

(A) Both Assertion (A) and Reason (R) are true and Reason (R
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. Asseriion (A): For any symmetric matrix A, B'AB is a skew-symmetric [

matrix. ( /\ \

A square matrix P 1s skew-symmetric if P’ = - P.

Reason (R) :

- — e T T S ¢
920. Assertion (A): For twonon-zero vectors a and b, a . b =b .a.
b, a xb=>bxa.

For two non-zero vectors a and

’

Reason (R) :

65/2/1-12 Page 11 of 23
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mavgﬁaqﬁag.aaﬁszsmw%mé o g% & 2 7R &

21. (=) tan‘l(—- %} + cot‘l(%) + tan*l[sin(— g—ﬂ 1 TH 1 hIT |
HYAT

(@) Wﬂx):sin-l(x2—4)aﬁrmmﬁﬁq | $9hT RER ot s hifvo |

22. (%) R fx) = [tan 2x| B, F x = g T £(x) 1 9 W Hifse |

HYAT

(@) dfe y = cosec(cot™1 x) B, @ fag Fifm & (14 «2 %X -x=0.
X

23. aﬁWf(x)zx+% (xiO)%’éﬂFﬁ'ﬂWﬁ(Wﬁﬁﬁﬂ’dﬁﬂﬂ,

HA: M 3R m g ¥ed €, At (M — m) 1 BH 31 Hife |

24. ¥ Fifvw .

4x
j‘ e4 ldx
e**+1

25. TSR fx) = X _ x4 y _ tap-1 x 379 Tid § FRAT LA € | N

65/2/1-12 Page 12 of 23
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SECTION B

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

21.

23.

24.

25.

65/2/1-12 Page 13 of 23

(a)  Find the value of tan™! (— %J + cot‘l(—\/%] + tan™! [sin(— gﬂ .

OR

(b) Find the domain of the function fix) = sin~! (x% — 4). Also, find its

range.

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

OR

(b)  Ify = cosec(cot™! x), then prove that V1+ x? g—y -x=0.
X

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

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

Find :

4x
J' e ldx
e4x+1

Show that fix) =eX—e™* +x— tan~! x is strictly increasing in its domain.




§9 TS 5 7. 30407 (SA) THR & F7 & [0 g 53 HF 6 /
26. (%) R x = 053t 3 y = oSN, A firg IR g__z

27.

28.

29.

30.

31.

(@)

()

(@)

(%)

(@)

C31 -4] —4k) & | Bt ABC 3 @t 91 s iy |

@l % U IS I UH WY IO AR | qf ¥
T3l o qUi-37aT hi h T 8, al X &

Qus 1

HATT

ERIE

od X
d—X'(IX')——,X?iO

x|

A HTa Hifu
2

2-x
J‘ \}2+xdx
-2

SAeU>AT

Waﬁ'ﬁﬂﬁ:
_[ 1

x [(log x)* — 3log x — 4]

3eehel HHIHTOT 2xy+y2—2x2g =

dx
TR y=2,Td x=1%8 |

HAAT

_ ylogx
xlogy

0 =1 fafire ga1 s i, fan

b FHERT y dx = (x + 2y2) dy P ATH T 71 HIRMT |
' A A A A
WmC%W%ﬁmmA(QI~J+k),B(/i\_3J"\__5k)3ﬁ'(

mﬂ?ﬁﬁm:

65/2/1-12
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SECTION C

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

1 logx
26. (a) Ifx=e%s3tandy=esin3t prove that % _ zlogy .
OR
(b) Show that :
d X
o =—x=0
S (x1)= %
27. (a) Evaluate:
2
J‘ IZ — X ix
2+x
-2
(b) Find:
J e dx
x [(log x)* — 3 log x — 4]
98. (a) Find the particular solution of the differential equation given by
dy
2xy+y2—2x a—; =0;y=2,whenx=1
OR |
(b) Find the general solution of the differential equation : m -
ydx:(x+2y2)dy _
29. The pos1t10n vectors of vertices of A ABC are A(2i . J + k) G
B(i —:?/1—5k) and C(31 — 45 — 4Kk). Find all the angles of A ABC. [05\ P
30. A an; of dice is thrown SImultaneously "If X denotes the absolute -
. dlft%rence of the numbers appearing on top of the dice, then find the b o
probability distribution of X.
31.  Find:
J. <2 . sin~1 (x¥?) dx
T.O
Page 15 of 23 P.T.O, :
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S’W@vgﬁeﬁ‘iaﬁz‘/‘zf{LA)W%mé ford s & 5 9% & |

32. (%) T fH ®e f:R >R fix) = 2% gr wiefid B, 7 T 3

1+x2

3R 7 & oS B | @Y &, gy= A 9 it e mn wem
f:R — AT%h <oCH Held a1 ST |

HAYAT

(@) N x N (&l N hd &3l &1 90=9 8) W U §949 R 9 y&R
e ®

(a,b)R(c,d)ea-c=b-d
SI3T T R U qodar 969 2 |

33. UH @1 o W W HIRC S et A2, 3, 4) st B4, 5, 8) @ e

e @1-ES I A w & sii T X;S _y+19 _ 2—710 ik A%
-16 iy

34, (%) mem,ﬁmw_ﬁmﬁweﬁﬁq:

2 3 10
_+—+-——:4_-, i__G_.i_é:l, §+2__2_0:2
X ¥y z X y z X y =z
Trl'é'Tx,y,z;tO
HUTT
1 cot x —cos2x —sin 2x S
g) IR A= zyifzu ‘Al _ "
(@) {—cotx 1 }%’?ﬁ s Ak {sian —cos 2x .

35. afe uum FTGA H y2 = 4x, x = 1 iR x-2787 @ o & 1 Skt A U T B
3ﬁ(y2:4x,X=4@&ﬁ%’ﬂWQWAz_Q'mW%,?ﬁAﬁAQW%|
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SECTION D

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

32. (a)  Show that a function f: R — R defined by f(x) = T2 is neither
+X
onc-one nor onto. Further, find set A so that the given function
f:R — A becomes an onto function.
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)eoa-c=b-d
Show that R is an equivalence relation.
33. Find the equation of the line which bisects the line segment
joining points A(2, 3, 4). and B(4, 5, 8) and is perpendicular to the lines
x-8 y+19 z-10 x-15 y-29 z-5
= = and = = 2
3 -16 7 3 8 -5
34. (a) Solve the following system of equations, using matrices :
2,3,10_, 4 6.5, 6.9 20 ,
X y z X y z X y z
where x,y,z#0 %
OR
. .
1 cot x ,a—1 |—cC0s2x —gin2x ‘-
= , show that A’A :[ ) \
(b) If A [— cotx 1 J sSm2x —cos2x |’ \
ion bounded by y2 = 4 = -
35.  If A; denotes the area of region yy X, X = 1 and x-axis
in the first quadrant and Ay denotes the area of region bounded by
y2 = 4x, x = 4, find Ap : Ag.
65/2/1-12 Page 17 of 23 Uige Veliitiy
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W@v’gﬁssmarwa#anamwmgf o v% 4 HF 8

ThI0T 319 - 1

36. ﬁmﬁnﬁémaﬁwa@wgaﬁ;mwgﬁﬁmaﬁ?wgﬁﬁﬂ
%meﬁwaﬁwmﬁmé | Safh g STHI-AT Tfd W

ST T SR 7 Uge ¥, €om ww sl W 80 km/h & S A IR
T | e |

_—

2:] reeensina,

e

29T /7100 ki)
>

1] 20 10 (4] K0 100 120 140 160
nfq (knv/ln)

[

wmmaﬁ%agaém«ﬁ@uaF(l/100kmmﬁtwﬁrv<km/h)a;aﬁa;iaia

vVZ v
=~ Y L
F=g00" 2 * ?

mgmq\am%anwm,ﬁtrsrﬁ%waﬁq:

(i)  F¥ma #if, G!H%V:zwkm/h.

Gy S T Al |

(i) () a‘a'vﬁrvma?rﬁmaﬁm@qapmgmé,
e

(iii) (@) Vﬂﬁ@GOOlmn‘ﬁwﬁ%%qu
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This section comprises 3 case study based questions of 4 marks each.

SECTION E

Case Study -1

36.  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.

3

(53
(11

[
<

—
o

=
J»
L4

Fuel (/100 k)

(313

<

0 20 0 60 8O 100 120 140 160 K
Speed (knmvh)

The relation between fuel consumption F (//100 km) and speed V (km/h)

2
under some constraints is given as F = g + 14. | 6@+~ 14
500 4 3 Y ; )
On the basis of the above information, answer the following questions :4S |
\
(i)  Find F, when V = 40 km/h. ; % <
. ., dF
(ll) Fmd av .‘ 1 g
(iiiy (a) Find the speed V for which fuel consumption F is minimum. 9

OR

(i) (b) Find the quantity of fuel required to travel 600 km at the P

.. dF
speed V at which Fr 0-01.

55/2/1_12 Page 19 of 23




TERTUT TSI — 2

87.  Todw w1 wd @ 2w A U Ao mg % ww A s omn &1 WK A
ATT7F 3 G T WCH B F Ry wey i dgfe SmeR s e

BT Hewwqul & | Wgford men & Wi w9 @ o fre w@d 2 ol o %
SET T H T 2R |

(TP 4 - 6 W)
ama g St A -6 g/ goE
- ST -5 g/ T
. (TEH 2 - 3 g7T)
2T 7 256 - b 2 - 30/ TITE
’ ] A 0g/™TF
B 2911 — 100 g / GUF

T 4 o p
mPT—’JI'I-I e Y L pag | (4 - 5 GTR)
B T, ‘%T‘k‘,f‘fﬁi_ 100 g £ Wi, |
pilacis *Mw j ¢ SF { < N
SIEDy A - (10 ~15 TT) A (10. Oy

Gt g 2 E D 091w "1 2\1 15 6\99 W\
X+yzG ‘.‘

" N Ax+Hy =28 x+2y =10
oX +y =29 )

HPH-1 2
Th STER foies € SR % @ wenl, FE X (x kg) 3 B Y (y kg), St
FHA: T 16/kg AN = 20/kg F T W IYY ¢, V I IMER 6 @G T FH
HET TR B | SHAl g T ged & et & e m g

ST YA < IR W, = gwHi 6 I AR \

() 2 T wh s ) T s fefl R g a A
7 Fraffer 73 £ | :

(i) ¥ 3T AP BeM 7 = 16x + 20y FI T FE Y, @ x I y @5
A A1 Hifor o T A =Ean 8 1 98 9ed ge R Ry o sl
&1 © [IAH AN | R, S | 3 AR | 2 g

65/2/1-12 Page 20 of 23




N
Case Study -2

y. 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.

v

4
: A R\
. (-6 Portons Each) o] /
Fats & Sugar . \ Fe.:ls - 5 glpoition - & oD (0, 8)
o« ta  Sugar -5 giportion )
SRAN TN

Pt . {2 - 3 Porlions Each) ‘\(’\
Pulses & Dairy /- e, ‘3&.: . Pulses - 30 g/portion

@Qﬁ S Dairy - 100 g’portion

N C(1,5

' 4 %4)
Fruits & | ‘I \;“a, s (4 5 Partions) 3 ) .
Vegetables. ,.&"\% \ﬁ&*&‘ \%'-M:\’ 100 g/portion o ] N oy
‘L:: v # N . 5
~ ' - 1- 3
i PRI TR o e A S \fm“-m X
A e e T s0gporton 01 9\3 15 r 78 10112 13
‘(iV G "4
- x+ 2y =10
Szt y=8 4x + by = Y
Figure-1 Figure-2

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

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

constraints is shown in Figure-2.

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

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

feasible region in Figure-2. ,

(i) Ifthe objective is to minimize cost Z = 16x + 20y, find the values of
% and y at which cost is minimum. Also, find minimum cost

assuming that minimum cost is possible for the given unbounded
reg‘ion. 92
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AN
Case Study - 3

g8, Airplanes are by far the safest mode of transportation wh

en the number

of transported
g passengers are measured against personal injuries a

fatality totals.
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Previous records state that the
0-00001%. Further, there are 95%
after a plane crash.
survive.

Let E; be the even
there is no cr
journey-.

On the basis of t

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

Gi) Find PA | Ep+ P(A | Eg).
(i)  (a) Find P(A).

OR
(i) (0 Find P(Ez | A).
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probability of an airplane crash is
chances that there will be survivors
Assume that in case of no crash, all travellers

t that there is a plane crash and Eo be the event that

ash. Let A be the event that passengers survive after the

he above information, answer the following questions :




