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General Instructions :

Read the following instructioné'very carefully and strictly follow them :

@)
(1)
€ i)

(iv)

o

(i vii)

(vikii‘)

(ix)

,Thi's question paper contains 38 questions. All questions are compulso_iy.

This question paper is dwzded mto five Sectwns A B, C,DandE.

In Section A, Questwns no. 1 to 18 are multiple choice questions (MCQS) and

‘questions number 19 and 20 are Assertzon-Reason based questwns of 1 mark

each. -

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

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

. carrying 3 marks each.

vi)

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

In Section E, Questions no. 36 to 38 are case study based questwns carrymg
4 marks each. : ; :

There is no overall choice. However, an internal choice has been provzded in
2 questions in Section B, 3 questlons in Section C, 2 questwns in Section D and

- 2 questions in Section E.

Use of calculators is not allowed.

SECTION A

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

If the sum of all the elements of a 3 X 3 scalar matrix is 9, then the

product of all its elements is !

@ o ® 9

(© 27 S D) 729
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U £: R, o [ 5, o), f(x) = 9x2 +6X_5mqﬁmﬁa% e R, wm

-‘aﬂﬁmmaﬁwagaa% l?ﬁf%
(A)  THH

(B oTEEE

- (O \ohchn 3u-ce91c;eh

‘,'(D) qﬁfq%aﬁaﬁtqzﬁm

'_a“ b c v S ,
ag | a —b =kabc &, @ k1 AH B :
a b —c| . o
w0 . ®

o ® 4

‘ : }x[+3, : ?lﬁ~x<t—3’
flx)=1{ —2¢, dTfe -—3<X<3
6x+2, afR x>3

v R e 3 sraee 3 figail 1 e §

@ od
© 2 o D e
% f(x) _x3_3x2+12x_18: |

N 'Rq{ﬁri‘dt%lw%_,'

®) R'mﬁwaﬁm% |

(@ R P e & of T @ fie g 2

(D) (= oo, 0) T THER BrEmM 3
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AN

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) Dbijective

~

(D) neither one-one nor onto

—-a b c
If] a -b ¢ | = kabe, then the value of k is :
a b -c
A 0 B 1
<e 2 . (D) 4
|x| +3,
The number of points of discontinuity of flx) = | —2x,
6x+2,
A 0 B) 1
© 2 (D) infinite

The function f(x) = x3 — 3x2 + 12x — 18 is:
(A) strictly decreasing on R

(B) strictly increasing on R

if x<-3

if ~3=x<3:18:

if x=>3

(C) neither strictly increasing nor strictly decreasing on R

(D) strictly decreasing on (- e, 0)
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SIn X —CO8X dx W% .

=]
& Commmamny,
[\

6. :
148N XCOSX
A ® T O
n/2 9
) 2sin X ' T
© jo 1+sinxco‘sxdX (D) —Z
7. STdehal GHEH %XY— =F(x,y)wm?ﬁaaamqﬁwﬁm,a%ﬂx,y)
3
(A) cosxX-— sin (}’_) : B) M
X X
2 2
o XY (D)  cos? (3‘-)
Xy y
o el 9 wREl 2 O %’%m,ﬁmﬁmmﬁﬁﬁﬁm@a@%?
- = - > -
(A) a.b >\a\\b\ ®) a.b=lal
- = - B
©) a.bS\aHb\ (D) a.b<\a‘
9. T=(,1, Z)ﬁxsmmgrémam%atrra%sﬁ%m%;
A (1,0,0 ®) (2,0,0)
©) (+5,0,0) (D) (0,0,0)
10. %@%Wm%mﬁwaﬁﬁgmﬁmamﬁ%mw%
(A) T uiEg & (B) T gocad &
©) U uREg & (D) % gET &
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AN N

n/2
Sin X —Cos X

1+sinxcosx

dx isequalto:

O .
. (B) Zero (0)

n/2 9

, 2sinx T
—dx D S
© 1+sinxcosx D) 4
0
The differential equation gl = F(x, y) will not be a homogeneous
X
differential equation, if F(x, y) is :
(A) cosx-—sin (Zj ® X
X X
2 2
© 2 (D)  cos? (Ej
Xy y

- ->
For any two vectors a and' b, which of the following statements is

always true ?

- = = - - =
A a.bx=lallbl - ® a.b=1allv]
' T = N N
@© a.b<lallbl M a.b<lallb]

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)

) (+5,0,0 D) (0,0,0

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
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[V e W

11.

12.

13.

14.

15.

16.

T foReht s § R et wfoest gnfee S T weT B, @ P(S | E) SR B ¢
(A) PSNE) B PE
© 1 ' D o

aﬁA=[aij]@3X3dﬂ°¢g§%, fore aij=i—3j%,?ﬁﬁm%rﬁaﬁﬁﬁﬁq-m
TAT B ?

(A) a1y <0 N (B) aio + 891 =— 6

(C) aig > agy ) (D) ag1 = 0

x % 9E, tan~! (x2) T ATHAS 8 :

b4 2x
A ®B)
& 1+x4 1+x4
2x 1
C - (D)
© 1+x* 1+x*

3TeRe FHIERT (y”)2 + (y))3 = x sin (y)) sl H4 :

(A) 1% B) 2%
(C) 3% (D) ufenfya =& ?
e afew, B Eke L + k ol — k, SN wEa R, }:
@ 25 ®

i-k i+ k

D

© > @
feci] 35;-1 ——y= 226+1 ¥ TR T Wiew % e o §
(A) 2,-1,6 B) 2,1,6
<© 2,1,3 ) 2,-1,3
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11. Let E be an event of 'a sample spaCé‘S of an’}experime’nt, thehP(S_[ E)=
@ PSNEH . ® P® |
(C)yl_"”,' ‘-(D)'VO

12. . If A = [ay] bea3x3 matrix, where ajj = i — 3j, then which of tﬁe following
is false ? ' ~ B

,(A)'au<b‘f L (B) am+am£~6

(©) ‘ajz>ag . D ag=0

13.. The deri\?ativepf tan~! (x2) wrt. xis:

(A) z | S ®
1+x* ; 1+x4
9% S : 1
(C) T o . . B (D) (]
| 1+x* L  1+xt

14.  The degree of the differential equ'ationk(y”)z +(y)® =xsin (y’) is:
@ 1 ' w9 -
O3 (D)  not defined

: ‘ - ' : COA A A A
15. The unit vector perpendicular to both vectors i + k and i — k is:

v A oA
A 2] S i B ]
, . 12 ; . 1’2
© = 0)
Gl s e | | gl 27+1
16.  Direction ratios of a vector parallel to line o == y="% are
(A) 2,—1,6 S B 2,1,6
© 2133 D 2-1,3
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o , 4 cosx —sinx 0 '

17. ?Iﬁ{F('X)'v— sinx  cosx QO a4l [F(x)]2 F(kx)% ?ﬁk'éﬁTWFT%
: 0 O 1 :
@ 1. ® 2

© 0o . (D -2

18. 'aﬁ'@%@xaa'ﬁ a:rruesﬁ%mésmsx 50° %1 =, y-318 < T e
& 9y 120°Eﬁrﬁma=rﬁﬁ% ﬁ%%@za&ieﬁmﬁm%maﬁw

SR B, TE R ,
@4 90 L ® 1200
(C) 600 S e | (D) 0°

| szgaﬁzowﬁﬁww#waﬁﬁw?/ﬁﬁwﬁqw?ﬁ#w#
377@7%‘277@4)ﬁW;@%ﬁﬁ%(R)wsﬁﬁwwﬁ/wm%@ﬁwaﬁﬁq
- T HE(A), (B), (C) HR (D) F 8 g7 A 1 -

VN W%(A)aﬁtﬁ(R)aﬁH@%aﬁtﬁ(R) a:ﬁqam(ma%as“r
V ~mm%| -

B wfeE (A)aﬁwa%(ﬂ)aﬁaﬁ% tr{Tg:a%(R) aqﬁmm(A)ﬁa’aﬁ
ST F7T 1§ |

"‘(c) arfirpem (A)a‘a‘%% tng:?ra%(R)ﬂaa% |
(D) W(A)W% w—@aésm)a—aﬁ%l

19, ‘an@ia;eﬁ(A): %&ﬁww&mwAmw BABQEB%MW&H

| IR RAR | |
T [R): : @HﬁWP%ﬂﬁwﬁﬁwa@ R, En%P’..—P |
20, s (A) awm e N iy
LG RS PHfRm 2 B =T xa.
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cosx —sinx O
17. IfFx) =|sinx cosx 0| and [F®)]? = F(kx), then the value of k is :
0 0 1

@ 1 (B) 2
© 0 D -2

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°
(©) 60° D)y 0o°

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.

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.

) : - - = = - =

Assertion (A) : For two non-zerovectors a and b, a . b =b . a
—> = > o = =

Reason (R): For twonon-zerovectors a and b, a xb =b x a

65/2/1-12 Page 11 of 23 P.T.O.
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57 @vE § S .0 (VSA) THR % 5w &, o 5% %2 F E

21.

22.

23.

24.

25.

(<h) taxrl(— ?/1—.5] + cot~1 (-—\/%—) + tan~1 {sin(—- -giﬂ 1 A 1d HIT |

AT

(@) e f(x) = sin~L (x2 — 4) T ITd TC Hifre | Taer i oft T i |

(%) = AR flx) = [tan 2x| B, T x = —;5 T f(x) 1 TH 1 HIT |-

ST

(@) ?lf\i y;cosec(cot‘l x) &, o T hifve & \/1+X2 % -x=0.

zrﬁ:wqf(x)=x+i—-(x;eO)%w:ﬁasaanaﬁtwmﬁaﬁmﬂim,

U9 M 3 m g0 e &, @ (M — m) 1 I F1a I |

T SHINT :

4x
-1
‘[ e4x dx
e +1

E{Sﬁgqf}m'" f(X)=eX—e‘X+X—tan‘1x3TW}|9ﬁﬁﬁiﬂTaﬁqﬁ% |
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SECTION B

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

2. (@
(b)
22. (a)
(b)

Find the value of tan™1 (— j%—) +cot™1 [?}—3-) + tan™! {sin(-— gﬂ .

OR

Find the domain of the function f(x) = sin~1(x2 — 4). Also, find its
range.

If f(x) = |tan 2x|, then find the value of f'(x) at x = E—}TE

OR

If y = cosec(cot™! x), then prove that /1 + x2 % -x=0.

23 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

24. Find:

4x
J‘ e4x_1dx
e ™ +1

25. Show that fix) = eX — e X + x — tan™1 xis strictly increasing in its domain.

65/2/1-12
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57 @vE § Tg-FTT (SA) YR 3 I97 8, 578 4w & 3 3% & |

26. () qﬁX=ecos3t3ﬁ-{y=esin3’t%,-a}mmﬁ gy_:_ ylogx‘
dx xlogy

e
(@) Ty
d X
&(IXI)Z}'X‘"(»X#O

27. (%) HAF 7@ HINT :
2
J‘ fZ—XdX
2+ x
-2
YT

(@) @ HINT

J : dx
x [(log )% — 3log x — 4]

[

28. (=) aaa:am“rwz:;y+y2—2x2gl=oa;1f%rf§rﬂasa:1mqﬁ&q; e
X

TMRy=2,Tx=1% |
COCH

(@) oFahd THHEW y dx = (x + 2y2) dy I STTH & i I |
29, Fruw ABC % Wil % feuf whw Ael - § + k), BA - 87 - 5k) o
ol —4 —4k)¥ | B ABC ¥ weft wivr 3 AT |

30. UM % TH W B UH WY IS @ § | AR X, TE F I Bl W A
TrEnaTl % qol-3TaT S Sk LAl 2, A X T SRR S T shiig |

31. 9 kil

I %2 . sin~1 (X3/ 2) dx
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SECTION C

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

26. (@ Ifx= €08 3t gnd y = e 3¢, prove that dy __ ylogx 1°gX
| L . ' dx Xlogy
: : - OR ‘ ,

 (b)  Show that:
o .y Lo
gX“(IXiFE,XiO;

o7 (a) Evaluate'-

j 2+X

OR

- (b) Find :

x [(log x)? - 3logx 4]

28. (a) Fmd the partlcular solution of the d1fferent1a1 equatmn glven by
' 92Xy + y2 —-2x23§—-0y thenx 1
: . OR |
(b) Flnd the general solutlon of the d1fferent1a1 equation :
| ydx—(x+2y2)dy ' '

V 2/9."  The p031t10n vectors of  vertices of A ABC are A(21 - 3\ +'12),,'
B(1 - 33 - 5k) and C(31 - 43 -—4k) Fmd all the angles ofAABC
30. A pair of dice is thrown simultaneously. If X denotes the absolute

difference of the numbers appearmg on top of the dice, then find the
probability distribution of X. S

31. Find: ‘
j x2 . sin~1 (x3/2) dX .
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WW#WW(/#(LA) THR '%W-f? 7%"—7#}7&?35%5 HHE |

= gr{rtrﬁmﬁa% qa‘rq%aﬁ%

ﬁ?ﬁm%lmazﬁ WAWW%@%WWW- =
va—)AW&H'c@lq%‘-bﬂdﬁ\ﬂlkl | o

32, (&) asﬁgqﬁsw:ff R——)Rﬁﬁf(x)

T |
(@) NxN(memaﬁmw%)m@waRﬁmw ’
e R - |
 @BDRedea-ceb_d
W%R@WH‘W%‘I "

33, T Y@ mﬁ%ﬁ?ﬁﬁg\%ﬁ A@, 3, 4) ¥R B(4, 5, S)E}ﬁitﬂﬁf

Tl Y- A TR w @ of i X =8 o 2l e

- x-15 __ y—29 _z— 5 %a—@ﬁ’ﬁfﬁl
3 8 -5

34 (%) e o s, e wieer fe A Ew AR

2.3 W 485,60 3
X:y Z X 'y oz X'y z
EETX,y,z;tO' ’
: , : 1 eot e _cos2x  -sin2x]
@ AR A= b M|y dowfe e aalo| 092 smax)
: —cotx 1 , sin 2x  —cos2x

35, zrf%;";r?ma@'afsrﬁ 4XX 13ﬁ“{x~33f&?ﬁﬁi&}ﬁ$TWA1§mW%
| 3ﬁty =4x,x = 4@fﬁiéﬁﬁmmmc’lA2gmHm% WA A Azsn?feﬁﬁml
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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) = is neither

X
1+x2
one-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)ea-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 = = .
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
—t—t+t—=4, ——-—+—-=1, —+=--""=2
X y z Xy zZ X Yy z

where x,y,z# 0

OR

1 cotx

(b) IfA:[

} show that A’A~1 =[“6052X ~sin 2}1.

—cotx 1 sin 2x  —cos2x

35. 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 : Ay,

65/2/1-12 Page 17 of 23 P.T.C.




TIEE

57 @5 H 3 WWWWW? WW%g@ HFE |
TERIOT AT - 1

36. \@a@ﬁ%ﬂﬁﬁmaﬁwa@'aﬁﬁézﬁtmw yfer o oy 3fR Ay Wiy
% ufomeaeq $o9 B gEd 9 B ST R | el ST FEAT-STAT T T
sseam Se Srfouaee O TSR 8, S AW AT 80 km/h & FT H T

A9 § HedT ' |
20 }-F
=15
Z * P
= : s
=10 -
3
"%’ 5 P » ® * ’
3
D - »
i8] 20 440 [ 80 100 120 140 180

@@mmaﬁé;a’saﬁmsﬁwF(l/lOOkm)‘aﬁIW%V(km/h)%aﬁaziéa
vZ v

F=-5-(-)6—Z+14§mﬁmw%|

3o T 3 ER W, e Al % s I

(i) Fm i, Siefes V = 40 km/h. |

G) S R

Gii) () o TR V 3 iR o e @oa F =g B e |

a7era |
Gi) (@) vrr%ﬁaookma‘?rwm%%qwémﬁwsm
ﬁﬁﬁﬁam% — 00131
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SECTION E

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

36.

Case Study -1

Overspéeding 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.

Fuael (4100 k)
St oo el i
o pa) fond &

(el

<

* +
. *
rYy
FY
€, e+ N
20 40 80 80 1600120 1406 1460
Speed (/b

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

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

()  Find F, when V = 40 km/h. | 1
(ii) Find %\_1_7‘7_ , | 1
(iin)  (a) Find the speed V for which fuel consumption F is minimum. 2
OR
(iii) (b)  Find the quantity of fﬁel required to travel 600 km at the
speed V at which g—% =-0-01. ' 2

65/2/1-12 Page 19 of 23 - P.T.O




ThT0T I - 2

37. fodst o1 M R I F T Gww e F w9 F wemEr o 2 ) Wt =)
ATREH 3T UH T TGH H H U e 3R g SImeR w1 T
HET e 7 | WY SRR g AR w7 ¥ o fhe e & of ot %
SR T HI TG T R |

M g 5 T )
wret 100 g/ g

{10 =15 e}
L 30g TN

Az + By = 3

Tepiei-1 HTHRI-2
T AER fRI9F & THR & @ v, ES X (x kg) 3R B8 Y (y kg), S
SR ¥ 16/kg 3R ¢ 20/kg Y T W IUToY §, V I ER H 0T F H9
ST ATl @ | et g e gea 8 enspfa-2 & fegmn mn & |

ST EAT H YR W, Fr 7ot I AR
() -2 & 37 wft SRl B vee o fafaw St R o gET
i Fuffa @ g

(i) IR I AT B Z = 16X+20yﬁ:?1§|’crrr?ﬂm'@, ar x 3 y =0
A HI i 578 R e = @ | a9 g 5 R T suleg
& ¥ AqH T GWe B, =G ArTa ot $ SR |
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Case Study -2

37. 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 1mpr0ved level of energy.

7

Fals & Sugar

4 . & Partions Each
Fats = 8 giportion
ugar = ogipotion,

% Portiohs Each)
ulges <. 30 gloottion
Dairy = 100 giportion

Puises & Dal

Fruits &
Vegetable:

(A& Porffensg)
00 g/partion

Carsals &

) 11 - 15 Partions)
héitle

O g/portion

&
4‘\‘5‘ = 28

Figure-1 ! | | ~ Figure-2

A dietici’an wishes to ‘minimize the cost of ,'a' diet involving two types of :
foods, food X (x kg) end food Y (v kg) which are available at the rate of :
¥ 16/kg and T 20/kg respeetively. The feasible region satisfying the

constraints 1s shown in F1gure -2.

On the basis of the above mformatlon answer the followmg questlons

@ Identify and Write'.all the constraints which determine the given

feasible region in Figure-2. : - e -2

(i)  Ifthe 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. : FRE T ! S | 2
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(i) P(A|E1)+P(A|E2) Sﬂﬁﬁﬁﬁml :

G () P(A):rrajﬁﬁm

(i) (@) P(E2|A)srma€r%rq1
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38.

Case Study - 3

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.
Gi) PFind P(A | Eq) + P(A | Eg).
(i) (a)  Find P(A).
OR
(iii) (b) Find PE, | A).
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