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Read the following instructions very carefully and strictly follow them :

0

(i)
(i)
(iv)

(v)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.
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.

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) lype questions,

" carrying 3 marks each.

(vi)
(vii)

(viit)

( ix)

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

In Section E, Questions no. 36 to 38 are case study based questzons carrying
4 ma,rks each. ' ,

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Sectzon C, 2 questions in Section D and
2 questions in Section E. '

Use of calculators is not allowed.

SECTION A

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

1.

. ; - > n > —> :
If the angle between the vectors a and b is 7 and |a x b | =1, then

-
a . b isequalto
(a) -1 L (b) 1
1 ! .
) — ’ @ 2
= ‘ ; L - =
a and b are two non-zero vectors such that the projection of a on b
' - - : :
is 0. The angle between a and b is
@ ® n
i
= d 0
(c) 1 (d)
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A ABC ¥, AB =i +J+zkasnAc 31-3 +4k%|€rﬁ: Bcw
nw-%v——gD% @ wfwr AD TR R

9 0 . ) 3i 9 a9k
A A A ' ' A A
@ f. 04k @ 2} +3k
: g @ -1,09 S\I%{Wﬁqlﬂﬂlﬁm{@li{—z-—;—%«zz—z_z % TG Uk @
. T R
() X+2=y-1=_z_‘ (b)’ X-—Zzy—lzz |
1 2 2 1 2 2
: x+2 y-1 =z x-2 y+1 gz
= = d :—-._...:___..._
© 1 3 .y @ a0 e

7.

X Ao Y ¥t T memt 5 P 0 V) = —agn Px) = 2 % | 5 POY)

TS R

2 , 2
(a) § ’ (b) g

1 1
(C) '3" (d) g

S
k1 98 UM T fIT s £(x)= {X 220 4 0 QTW% 2
. kx, X<0 ‘

(a) 1 | b 2
(© i of arafas g d o

_CoSX— sin x dy |

 cos x+sinx % at dx %

Laze e
(a) sec (4 xj ' (b)  sec ’(4 X)

(d) —log

STE
seC| ——X
(4, J

(¢) log

sec(z—x) |
\4

65/3/3 ~aaa | Page 4



A A —>

= .
3. IAABC,AB=1i +] +2k and AC =3

, —>

BC, then vector AD is equalto:

(@) 4i +6k (b)
A A A :

© i-j+k , (d)

A A A L
1 —j +4Kk. IfD is mid-point of

A A A
2i —2j +2k

LA A
2i +3k

4. The équation of a line passing through point (2, — 1, 0) and parallel to the

Xx y-1 2-3

xlmeI: 2 5 A1s:
x+2 y-1 gz . ~
[ e T et T b
(a) 1 5 . , ()
x+2 y-1 gz '
x2te y 12 d
(c) - T (d)

5. X and Y are independent events such that P(X NY) = ~§— and P(X) = 5 :

Then P(Y) is equal to :

x-2 y-1

NN

2
x-2 y+1 7z
1 2 -2

3

92 ‘ 2
(a) g (b) ‘5‘
' 1 1
(c) “3' (d) g
» . » x?, x>0 . .. .
6. The value of k for which function f(x)={" ’ is differentiable at
' , ‘ . kx, x<0 »
x=0is:
(@ 1 _ . ' b)) 2
(¢ anyreal number d o0
7. Hy- cosx-—s.inx’then &
cosx+sinx = dx
(@)  —sec? (g— ~'x) - (b) |  sec? G— - xj'
»(c) log | sec [g —X) -(d) ; L log sec (Z— — x) :
65/3/3 ~nan Page 5 P.TO.




8. %ﬁamtﬁzrmww,zﬂsxmoywafaaﬁtﬁwﬁmmﬁ%ﬁ%m

3x+y<12, X+2yslm x>0, y20

F fopem g EA 8 ?
@ 1 | 2
(o) 3 v ' ' ' (d) IEE

9. @mmmmw & H3 ot ¥ quiEm TR -

e & @S-8 sgaiy a0 § ?

(a) x+2y24, x+y<3,x20,y20
(b) x+2y<4, x+y<3,x20,y20
() x+2y>4, x+y=23,x20, y20
d x+2y24, x+y=>38, x<0,y<0

10, ATTBUTH AR Faiomrd 1Ak @A+B?=A"+B* R, @ :

(@ AB=BA () AB=-BA
© AB=O0 . @ BA-=O
| 3 0 0
1. IRA.G@dA=|0 3 0|2, [A]+ |adjA] B A TR :
oo g
Qoo 9
© 3 - @ 27
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10.

11.

The number of feasible solutions of the linear programming problem
givenas . |

Maximize z = 15x + 30y subject to constraints :

Ix+y<12, x+2y<10, x>0,y=0 is

(@ 1 L (b)) 2
(e 3 (d) infinite
The feasible region of a linear programming problem is shown in the
figure below : :
, | <

Which of the following‘are the possible constraints ?
(a) x+2y=4, x+y<3, x20,y20
(b) x+2y<4,x+y<3,x20,y20

- (e) x+2y>24,x+y23,x20,y=0
(d) Xx+2y>4, x+y23, x<0, y<0

A and B are square matrices of same order. If (A + B)2 = A% + B?, then :

(@ AB=BA (b) AB=-BA
© AB=0 @ BA=0
3 0 0] | |
If A. (adj A)# 0 3 0}, then the value of lAlk + |adj A| is equ‘aylkto:
-  oios .
@ 12 gy g
© 3 - @ 2

65/3/3 S~ Page 7 ‘ ' PTO.
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12. AWBﬁWﬁ%%%@Wﬁwé IABw&fa@Tﬂ zﬂ%;
(@ AB=0 ) AB-_BA
) AB=BA @ BA=O

13. ,'Xe[O,%}%%HW%ﬁTQA+A’:J§I%,tﬂg?Az{cosx sinx}%?

—sinX COSX

@ )

oA

L
3

© 0 - @

o

14. »:rmqasﬁgaﬁaanﬁé(xl, vy <x2,y2>asn<x3,y3>% aa‘r«%waA% l
 PedddmmeA e
X3 ¥ 1] : X Y1 1 -
‘ (b) xzk Yo 1|=+42A
1

x3 yg 1 . X3 Y3
2

S 1 . X1 N 1

(© X9 ¥y 1 =i-—2— | @ |xy Yo | 1] A7
xg yg 1 ‘ xqg yg 1

15, »j2x+2dx TR §

@ 22+C . 2¥?lg2+C
X+2 X '

@ 2 _.c @ 22 e
logZ _ o : log 2 ,

65/3/3 ~ : - Page8




12. A and B are skew-symmetric matrices of same order. AB,is symmetric, if :
(@) AB=0 () AB=_BA
(© AB=BA @ BA=O

13. For what value of x ¢ [0, g}, is A+ A’ = /3 I, where
COSX . sinx |
A= < , ?
{:—- sinx cos le

@) (b)

o la

I
3

() 0 | (d)

N3

14. Let A be the area of a triangle having vertices (x4, y1), (x5, y,5) and
(%3, y3). Which of the following is correct ?

, X3 0¥ 1 X ¥ 1
(a) Xy ¥y, 1|=%A (b) Xo ¥y, 1|=%2A
’ X3~ yg 1 Xg y3 1
| 5 ¥ 1 ' Xy ¥ 12
@ |z, oy 1 =£i;; @ |x, y, 1| =AZ
x3 y3 1 X3 y3 1

15, I2X+2dx is equal to :

@ 22:c ) 2*%lg2+C
2x+2 o - 2X

C d 2 +C
.(c) lo,g,r2+ - 9 log 2

65/3/3 S~ | ~ Page 9 : , P.T.O.




(a) eX +C L ) %—+C
p:4 ; : : —X
© Z+C | s Gy =
<2 , X :
/2

17. j log tan x dx HAF R :
0

L |
@ 5 b 0
() e—g- | @ 1

' 42 3
18 W'&l’ﬂﬁwd——;——smy—%-(gx) cosy = \Faﬁﬁ%wmﬁm{gﬂﬂw

TR ?
@ 3 | 2
© 6 @ ,trﬁmfﬁm?ﬁ

VWH@TmaﬁTzOWQE’#WWﬁFIW?ﬁTWWWI Eea
21 2 59w Fu g & i v @ STfiwe (A) 7 g F1 7% (R) G St T T |
2 | 57 397 % &gl I A7 Y T FiSl (a), (), (¢) 3 (d) T T g7 GIT |

(a) ifrRer (A)evﬁia'a%(R)‘cﬁ:ﬁW&ﬁ%aﬁTaa%(R) arfieRe (A)aﬁa-s%
ST T 2 |

() TR (A) 3R T (R) 2R o §, g T (R), a:ﬁmm(maﬁz:@
=T 787w R |

© o ) TR R TR
@ i (A) e § @ a6 (R) W R |
65/3/3 i Page 10



16. J e X (3‘-1;—1) dx is equal to

X.
A o X 4 £ 1 oX
. , eX ’ ' : e X
(c) —;2—+C d - = +C
n/2

17. The value of j logtan xdx is:
N 0 § o

® 0

@ -k , @ 1

18. What is the product of the order and degree of the differential equatlon

d?%y dy
—&X—Esmy+(dx) cosy \/_7
(@ 3 b 2
© 6 - (d)  not defined

Questions number 19 and 20 are Assertion and Reason based questions carrying

1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (@), (b), (¢c) and (d)

as gwen 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).

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

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

65/3/3 ~maa Pagell PTO.
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19. %Y (A): [sin~! x +2 cos™! x] F1 TR [0, 7 |
TH(R): | sm’lxﬁg@qmtuuulaﬂtrﬁ:m[—‘-% —g—j}%l

20. e (A): fogall (4,7, 8) T (2,3, 4) W TR 9 At @, ld-gdﬂ
(-1,-2, 1) @1,2, 5) B Bt 9 el Y % guie R |

. % o S
THR) : Wit ¢ = al +xb1 qqm r o= az +_ub'2 TWEL TR @
. , : - :
A by . by =081
G LR

'sy@vgﬁ@ﬁagsﬁz?a(VSA)m%W? ﬁﬁﬁmak‘z 373;?/

2L (F) W%Vyzxx%,?ﬁx=1‘1'{%mﬁﬁfqi

| (@) 3dRx=asin2t, y=alcos 2t+logtant)%,3ﬁ %}’_ 1A I |

= —> - o : -
22, AR Y =381 -2] +6k &, W (¥ xJ).(r x k)- 12 % qH 719 HR |

23. 3731@! ED i'?;ob-qolwsrl' 3T ﬁ%rq fRroes STl g
 5x-3=15y+7=3-102%8 |
_24., TH 6y x +2méﬁ‘gsﬂaaﬁﬁq Wy—ﬁéﬂ@%ﬁ?ﬂﬁﬁ?{(x-ﬁ%&ﬂ?
% Seer 61 €U 8 TAI B |

- 25. (%) 3sin” 1( 1 )+2¢os_1 [?’—'e%cos”l,(()) T {1 HINT |

| arraT

(@) flx) = sin—1 X, Xe[—- }wm@@ﬂﬁq | S8 BeF f(x) F
 ufer of fafen | '
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19.  Assertion (A) : Range of [sin~? x + 2 cos™! x] is [0, nl.

Reason (R) Principal value branch of sin—! x has range [— g, %ﬂ .

120, Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel
toa ljne,through the points (- 1,-2, 1) and (1, 2, 5).

- - — - > —> _
Reason (R): Lines r = aj +Aby and r = ay + pbgy are parallel if
e '

SECTION B

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

. . o
21. (a) If y=x%, then find _S_X atx =1.
, X
, OR o
(b) Ifx=asin2t y= a(cds 2t + log tan t), then find dy

dx

— A A A ——) A e
22, Ifr =3i —2j + 6k, find the value of (r xj).(r xk)-12.

23, Find the direction cosines of the line whose Cartes1an equatlons are
5x—3=15y +7 =3 — 10z.

24. Find the points on the curve 6y = x3 + 2 at which ordmate is changing
8 t1mes as fast as abscissa. . :

25, (a) Evaluate: 3sin“ﬂ1[——]i—)+2cos"1 ﬁ +cos 1 (0)
: ‘ J2 2

- OR

(b) Draw the graph of fix) =sinlx, xe [-—— —35, —%J . Also, write range
of f(x).

65/3/3 i ‘Page 13 ’ 2  PT.O.
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‘Wwﬁag_aaﬁa(smmé;w?; A yeas 3 IFE |

26. (%) q@%@@naﬁ@mamwwﬁﬁwqtaémaﬁ%
| ﬁtﬁaaﬁﬁxmﬁﬂaﬁﬁ%mm%,aﬁxwmmm
HT | | | | .
‘(a)ameﬁ,ﬁﬁqasaﬁm%msamw%ﬁs
P(ﬁlﬁ):P;/(W)sl:S%,W@WW(m)W
%\@%mq@mww%ammm%iﬁw%ﬁw

%m,ﬁg@wmﬁﬁq%%mﬁaﬁ%l .

97. (%) % FHIHRU é—(xy%ﬂﬂh#)ﬂ%ﬁﬁﬂ%@
 gerr
. - ‘
(@) mmxehym%:oaﬁmml
0, T W AR
o

j log (1 + tan x)dx

0
29. y($) srrasﬁ%rq

j'c‘dsxdx
J sin 3x

AAAT

(@) srraaﬁr%rq

J'xz log x2+1) dx |
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SECTION C

This section cOmprises short answer (SA) type qﬂestibns of 3 marks each.

26. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
differénce of numbers obtained on the pair of dice, then find the
probability distribution of X.

: OR »

(b) There are two coins. One of them is a biased coin such that
P (head) : P\(tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.

27. (a) Find the general'solution’ of the differential equ’ation’:
; i ; :
= =2y(1+
P &y ,) ; y( x%)
OR

(b)  Solve the following differential equation :

F 4
Xex—-y+x—y=0
28. Evaluate:

/4 '

j log (1+ tan x)dx

0
29. (a) Find :

j' c.os X 1y
sin 3x

OR
(b) Find:

sz log x2+1 dx

65/3/3 ~nm~ Page 15 o PT.O.




30. 3a shifow :

1
dx
.[ J2x+1-42x‘-1

31, fm= %f@? ST 0T i ar@@m'a’a Hifru

Gaaﬁ%fr 2x +y=3,
X+2y=26,
x2= 0,

y=20
¥ 3T 2 = x + 2y 1 =LA HH TG HINT |

N

| TUE ¥
57 @7 7 & 3e07 (LA) IR % 7 &, /Tr/-fﬁ' S @?5 3% & |

() bm%mmﬁﬁqﬁaﬁ%&i"1 ng Z;SW

X;"‘:y;l:z e TR Tt g | = 4 e @redt w1 ghissed

forg ot ST SHIRTT |

319151
(@) @mmaggamcnm%yﬁémzx 7, 8), B2, 3, 4), C(—-l 2,1
qom D(1, 2, 5) %, & Tt qenedt F wehew A | o g AR
CD T S/ 7T &9 % ue % Fews fi g A |

Zamqﬁmﬁﬁ

1+x

‘33. m@rﬁqﬁswwfn&»[—g ]Gﬁ%f()—

2, Theh! A STS1EH & A1 TE |

34. fﬁm%ﬁﬁi@y‘mx(mSO)‘c@x +y2= 4790 x-3& g R g =g
ﬁzﬁawa}ﬁw ‘ﬁé%lm%mﬁné m AR A AT
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30. Find:

4 1
: dx
,.1[\/2x+1-\/2x!-1

31. Solve the following linear programming problem graphically :
Minimize z = x + 2y -
subject to the constraints
2x+y=3,
X+ 2y 2> 6,
x> 0,
y20. o ' .

SECTION D

- This section comprises long answer (LA) type questions of 5 marks each.
x-1 y-b z-3

d
3 e o

32. (a) Find the value of b so that the lines

};'5—4 =Y ;1 =z are inte‘rsectingylines. Also, find the point of

intersection of these given lines.

" OR

(b) Find the equations of all the sides of the parallelogram ’ABCD
whose vertices are A(4, 7, 8), B(2,3,4),C(-1,-2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD. A

X o
18

2

33. Check whether a function f: R — [——1-,, —1—] defined as f(x)= ——
L o 2 2 1+x

one-one and onto or not. ’

34. - The area of the region bounded by the line y = mx (m > 0), the curve
x2 + y2 = 4 andv ‘the x-axis in the first quadrént is —273 units. Using
integration, find the value of m.

65/3/3 ~~~~ . Page 17 . | _ PTO.




| 1 0 2 | .
(w) 3R A=|0 2 1%,ﬁaﬂfgq1%sA3—6A?+7A+z_I=‘o.
' {2 0 3 o |
(@) ‘HﬁA#E }%?ﬁA‘lmaﬁrﬁmemﬁm
ﬁawrersx+'5y_11, 2x-Ty=-3HEg@HRm@| '

| : , s T
39@031?3 WBWBWWF/W? o7 e & 4 37%?/
TERIOT ATETET - 1

TR % T ol THT 0 & o0 TF 791 (3%) WiET1 ® | 98 3% iR IR
1 BT ANRY qUT SERT T 250 m3 =MRT | ¥ # geF T 5,000 ufa =l
ﬁa%ws@@ﬁ‘ﬂ@ﬁsﬂiﬁm%’awu Sedl a1 g 991 [ 3%
o 78 @9 T 40,000 h? B, W h%mﬁﬁzﬁﬁﬂ%ﬂé% | 36 % e

ﬂ 3ﬂ€ﬂ(E§T§Fﬂ:xﬂt§3% |
WWWWWW%W

- STET-&T

s o s o o e S AR
@ hﬁ@ﬁww@é(c}) x % i & g A |
(i) srraﬁ%ml
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1 0 2]

IFA={0 2 1| thenshowthatA®- 6A%Z+7A+21=0.
2 0 3 |
' OR

If A =L 7il , then find A1 and use it to solve the following

system of equations :
3x+5y=11, 2x — 7y——3

SECTION E

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

| Case Study -1 , | ,
36. In order to set up a rain water harvesting system, a tank to collect rain

‘water is to be dug. The tank should have a square base and a capacity»of :
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging

_increases with depth and for the whole tank, it is ¥ 40,000 h2 where his
the depth of the tank in metres x is the side of the square base of the
tank in metres. '

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM
- CATCHMENT

CONDUIT —

STORAGE
FACILITY

Based on the above information, answer the following quesﬁons :

@) Find the total cost C of dlggmg the tank in terms of X.

G) Find 3€ |
- dx

65/3/3 - ' Pageld




i) (%) {"xwa%mmﬁmﬁa%fm@écwal
argEr |
(i) (@) mﬁm%@%‘rwcwsﬁﬁx%qﬁﬁm% ELEIER
1 T8, GTETX>O%I \

WUTGIW 2

37. TR B5E, T @ et A a§weh% ﬁﬁsamwmﬂrr& |
Ad&l%&lﬁdl%l(%t’l%l@m%Ig@!ﬁ%%ﬁ?ﬁﬂlﬁ?ﬁ&%l ' :

N 8 .
L
o 3 o |
70 5w = AR Gas B few # geswrn T g R am wes (S

s A et e B) e we e B | A AR T A Bes!
| WE X & e foe e ofit et el X okt SRk S i | |

e 6 | 7 I @
PCO: | p | 2p ‘2_13__J’Ap"k l 2p | p? | 2% | Tp?+p
S S 5 ST B e 5 3 AR -

()  p W AE T HIT |

() P(X>6) I I | .
i) ($) P(X=3m) T AT T& m TF TFa GEAR |

HAAT

Gi) (@) mWme E(X)mﬁﬁm
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(iii) (a) Find the value of x for which cost C is minimum. 2
OR

(iii) (b) Check whether the cost function C(x) expressed in terms of x

is increasing or not, where x > 0. 2.

Case Study - 2

NS

37. ' An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and
16 vertices.

= = -
~ The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number

obtained on the bottom face and the following table give the probability
distribution of X. ' :

x-Talalaslalns]eln 8
PX):| p | 20 | 20 | p | 20 | p? | 2% | TP%+p

Based on the above information, answer the following questions :

(i) Find the valueofp. | 4 . 1
(i) Find P(X > 6). . | 1
(i) (a) Find PX=3m), Where m is a'natur.al numbei'. : 2

| OR |

(i) (b) FindthemeanEX). ' 2
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Case Study -3

38. A volleybali player serves the ball which takes a parabolic path giVen by

the equation h(t)= -—% t2 + —1-51 t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

Based on the above information, answer the following questions :
() Ish(t) a continuous function ? Justify.

(i) Find the time at which the height of the ball is maximum.
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