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Read the following instructions very carefully and strictly follow them :

(i)

(ii)

(i1i)

(iv)

(v)

(vi)

(vii)

(viit)

(ix)

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) type questions,
carrying 3 marks each.

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

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

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.

Use of calculators is not allowed.

SECTION A

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

1.

- > - -
If the angle between the vectors a and b is 1 and |a x b | =1, then

> o
a . b isequalto
(a) -1 (b) 1
1
© = @ V2
V2
- - - -
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:

(a) (b) T

(c) d o0

BSla oA
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3. AABCH, AB=1 + ) +2k @ AC =3} - +4k §13% Bc=
H
Heg-fog D g, a1 AlG: AD SR 3 :

() 41 +6k ® 21 -25 +2k
(c) /i\—3'\+12 (d) 21 +3k
4. ﬁ%(2,—1,0)ﬁ@ﬁﬁﬁ$ﬁﬁ%@?=%: ;Z%W@%@T
T GHHT 7 :
(a) x+2 y-1 z (b) x-2 y-1 z
1 2 2 1 2 2
© X2 _y-l_z @ X=2_y+l_z
1 2 -2 1 2 -2

5. X da Y UH Wad "eq1 g B PX N Y) =§H9JTP(X)=§% | 9@ P(Y)
ELEE

(a) (b)

(c) (d)

Wl w|M
(S F NS U N

2
6. ko 98 WA e foTw %o f(x):{x’ X200 0 wommatT g, 2

kx, x<0
(a) 1 b)) 2
(c) kI3 ot aTEafaes g& d 0

7. q_%yzcosx—sinx %,?ﬁ%%

cos X +8in X

(a) —sec? (% — x) (b) sec? (E - xj

T
seC| ——X
(4 J
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—> A A A —> A A A
InAABC, AB=1 + j +2k and AC =3i — j +4k. IfD is mid-point of
%

BC, then vector AD is equal to :

A A AN A A
(a) 41 +6k (b) 21 -2j +2k
A
i

A N A N
(c) -j+k d 2i +3k

The equation of a line passing through point (2, — 1, 0) and parallel to the
x y-1 2-z s

line — =
1 2 2
(a) x+2 _y-1_z (b) x-2_y-1_2z
1 2 2 1 2 2
© X+2:y—1=i @ X—2:y+1:i
1 2 -2 1 2 -2

X and Y are independent events such that PX N Y) = % and P(X) = %
Then P(Y) is equal to :

2 2

2 b 2
(a) 3 (b) F

1 1

ol d -
(©) 3 (d) =

. . x2, x>0 . .. .
The value of k for which function f(x)=1" > ~ 7 is differentiable at
kx, x<0

x=0is:
(a) 1 (b)y 2
(c) any real number d o0
Ify="08X"SX en .

oS X +sin x dx
(a) —sec? (% - x) (b) sec? (% - xj
(c) log | sec (g - xj (d —log|sec (% - XJ
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8.  IRgs TUTHT TWEAT, z = 15x + 30y o1 STferehauiehtor i sgeigl & Adqiid
i

3x+y<12, x+2y<10, x>0, y=0

% foha ETd & 8 ?
(a) 1 (b) 2
(0 3 @ =
9. U igeh TUMHA THS 1 GEId &5 < 3TR@ | T 71 7
y
3
2
1 /]
x'€ 0 i §, 3 pI o >X
y P
e 8 9 S8 ety anve § 2

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

10. A1 B GHM Hife % ol meyg & | A (A+ B2 =A%+ B2 R, @ :

(a) AB=BA (b) AB=-BA
(¢ AB=0 (d BA=O0
3 0 0
11. ICA.(@djA)=|0 3 0|32, @ |A| + |adjA| I AF ST 2 :
0 0 3
(a) 12 b) 9
(o0 3 @ 27
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8. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2
(c) 3 (d) infinite
9. The feasible region of a linear programming problem is shown in the

figure below :

y
3
2
x'€ S 2 >X
3
01 1 2 D 4 Xy 2
M ‘»\\0 <

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y20
(b)) x+2y<4, x+y<3,x20,y2>0
(c) X+2y>4, x+y=>23,x20, y>0
d x+2y24, x+y>3, x<0, y<0

10. A and B are square matrices of same order. If (A + B)2 =A%, B2, then :

(a) AB=BA (b) AB=-BA
(0 AB=O (d BA=O
3 0 0
11. IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3
(a) 12 () 9
(0 3 d 27
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12. AT BgHl 99H Hife o fowd-a@fHa g & | AB THiHG g0, If¢

(@ AB=0O (b) AB=-BA
(c0 AB=BA (d BA=O

13. Xe[O,g} A s it A+ A = /31 7, J&l A{COSX Sinx} 22

—sinX CcosX

(a) (b)

oA

T
3

(c) 0 (d)

NS

14. A T Brgs e o (xq, yy), (%9, yo) T (x5, y3) &, T &THA A 7 |
fedaammad g ?

X; ¥ 1 X; ¥ 1
(a) Xg ¥y 1l|=z%A (b) Xg ¥y 1|=%2A
Xg yg 1 Xg yg 1
2
X; ¥ 1 A Xy ¥ 1
(c) X3 ¥y 1|=%3 @ |xq y, 1| =A?
Xg yg 1 Xg yg 1
15. I2X+2dx T R
@ 2%24cC b) 252log2+C
X+2 X
© 2 _4C @ 2--2_4C
log 2 log 2

65/3/3 ~ e~~~ Page 8
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12. A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=O (b) AB=-BA
(0 AB=BA (d BA=O

T

13. For what value of x e [O,
CoS X sin X
A= ?
[— sin X cos x]

(a)

],isA+A’= V3 I, where

[\

(b)

oA

T
3

) O (d)

NS

14. Let A be the area of a triangle having vertices (xq, y;), (X9, y9) and
(X3, y3)- Which of the following is correct ?

X ¥ 1 X; ¥ 1

(a) Xg ¥y 1l|=%A (b) Xg ¥y 1|=%2A
Xg yg3 1 Xxg yg 1
X; ¥ 1 X; ¥ 1 2

(c) X9 Yo 1 =i% (d) X9 Yy 1 — A2
Xg yg 1 Xg yg 1

15. I2X+2dx is equal to :

@ 2%24cC b) 252log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2
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[OpO]|
S
16 J“X(Xgl)d T 2
X
e ¥ e*
(a) < +C (b) Y+C
© Sec @ -S_+c

17. j log tan x dx T O 7 :

=]

(b) 0

(c) -— @ 1

2 3
18.  3Tdhal HHIH jx—gsmy+(%) cos y =,[y ! HIfE T =G I TOHHA

TG ?
(a 3 b 2
(¢ 6 (d)  uftwrfa g

o7 G&IT 19 3K 20 3FYT U T g o7 E 3N I&AH I H 1 3HE
8 1§ F97 15T T & [57H T &I 14T (A) o7 R F @ (R) GRT 371 147 77
g | 37 3991 & TE1 I A9 13T 7T Fie] (a), (b), (c) 3K (d) T T g7 G |

(a)  ANTRIA (A) 3R Tk (R) THI T&1 & 3R @b (R), AR (A) i Fal
ST hLdT & |

(b) AR (A) 3R ok (R) HI T&l &, W T (R), AR (A) i Tah
T TFT 1 3 |

(c)  3HH (A) TE g T b (R) TeTd & |
(@ AR (A) T 8 d1 dh (R) T8l 2 |

65/3/3 ~ e~~~ Page 10
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e * e
(a) —+ C (b) =+ C
e* —x
(c) 2 +C d —-—+C
/2
17. The value of j log tan x dx is:
0
T
— b 0
(a) 5 (b)
T
-— d 1
(c) 5 (d)

18. What is the product of the order and degree of the differential equation
2

d%y . dy 3
@smy+(&) cosyz\/g ?
(a) 3 (b) 2
(c) 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 (a), (b), (¢) 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 and Reason (R) is false.

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

65/3/3 ~~~~ Page 11 P.T.O.
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19. 3YFI7(A): [sin~lx + 2 cos~! x| &1 IRE [0, 7] B |

T T

T (R) : sin-lxﬁgr@rmwwqﬁm[—g,ﬂ%l

20. S7YHYT(A): TGl (4,7, 8) AA (2, 3, 4) H B IH et @, forga
(—=1,-2,1) d9T (1, 2, 5) § Bept S Tl QT & AT 2 |

. > - — - - —> . s
@b (R) : W v = a; +Ab; AN r = ag, + pby, TER THM &
%
A by . by =08 |
LG LERC

39 GV 4 37fq Tg-3F70F (VSA) FHR & T97 8, 978 Je9& &2 3% & |
1
21. (®) AR y-x* 3 Wx=1W %maﬁﬁml
rgaT

(@) 3R x=asin2t, y=alcos2t+logtant)g, @ % FTd i |

22. AR ¥ =31 —2] +6k %, A (T x ). (T x k)= 12 1 qF T HIf |

23. 39 @1  {¢h-hMTEH T <hifore, Sreh st Aol
5x—3=15y+7=3-10z% |

24. T 6y = x3 + 2 WA fog 1 FHIY, &l y-Feermes & sge hl & x-MHezr

% g I G HT 8 T 7 |
25. (%) 3 sin_l(%) +2 cos_l(gJ +cos™! (0) T AW T T |

HAAAT

(@) fix) = sin-! x, xe [—%%} %1 o G | T8 BeF f(x) F
iR oft fafEu |
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19. Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, n].
Reason (R):  Principal value branch of sin~!x has range [— g, g} .

20. Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel
to a line through the points (- 1, — 2, 1) and (1, 2, 5).

- - — - - —>
Reason (R): Lines r = aj +Ab; and r = ag + ubgy are parallel if
-
by . by =0.
SECTION B

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

1
21. (a) Ify=x%,then find ? atx = 1.
X
OR
(b) If x=asin 2t, y = a(cos 2t + log tan t), then find j—y .
X

- A A A —> A d A
22, Ifr =31 -2j +6k, find thevalueof (r xj).(r xk)-12.

23. Find the direction cosines of the line whose Cartesian equations are
bx -3 =15y + 7=3 - 10z.

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

25. (a) Evaluate: 3 sin_l(%) +2 cos_l(gJ +cos1(0)

OR

11

(b) Draw the graph of f(x) = sin"1 x, x € [— 57

} . Also, write range

of f(x).
65/3/3 ~~~~ Page 13 P.T.O.
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ELE%EI
G

wQ|us 1

57 @V § TY-F70F (SA) TR & F97 &, 1974 I & 3 3% & |

26. (%) UGl % Th I I Th 919 IS T | AfG AT 9181 T TG HEATAT
U oI+ X grr sl foeam w8, @ X o wiR¥eRan s
i |
BPe)]
(@) @ fagnl & @ wH afid few 3@ YR w1 7 TF
P (fad) : P (W) = 1: 3%, afh qguu e = (3Hfimd) fHesh

7 | Tk THeRT A1g=adl AT AT @ 91 3BT 91l & | If¢ 39 faae ™
Tera e, a1 wiRiskar s hifSTe ok @18 =1fima foerpt 2 |

27. (%) aawaﬁwdi(xyzhzy(lmz)wmsaaﬁaﬁml
X
CPe

y
(@) 3Taehel TRt xeg—y+xi1—d§=0 1 §A HITT |

28. WM @ hINT :
/4
J‘ log (1+ tan x)dx
0

29. (%) T HINT:

J'cosx(le

sin 3x

aTera
(@) T I

sz log xZ+ 1 dx
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SECTION C

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

26. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference 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 equation :
i(Xyz) =2y( 1+X2)
dx
OR

(b)  Solve the following differential equation :
y

xeX — y+X dy =0
dx
28. Evaluate:
/4
J‘ log (1 + tan x)dx
0
29. (a) Find:
J' c.os X ix
sin 3x
OR
(b) Find:

sz log x2+ 1 dx

65/3/3 ~~~~ Page 15 P.T.O.
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30. 3Td hIfT ;

dx

4
J‘ 1
] V2x+1-+/2x-1

31. T aw U™ T9E 1 TG gRT 8 I
aqe 2x +y =3,

X + 2y > 6,
x>0,

y=>0
%Wﬁz=x+2yaﬂwmﬂﬁ3ﬁml

WU "
59 @UE H FH-3509 (LA) THR & 97 &, 578 Je9% & 5 7% & /

32. (F) b H 9§ WA W Hife SEm @l X;1=y;b=Z;3 ao

=4 _ Y-l g gfesd Tard & | o @ T el @ uhese

5 2

farg +ft 3@ hIRT |

JrerE
(@) U THIR g ABCD & 3fid A4, 7, 8), B(2, 3, 4), C(- 1, - 2, 1)
q&1 D(1, 2, 5) &, 1 a@eft gneit % gl w1d il | o fomg AT

CD W [ U &« o e & Hexreh off 3a hifsw |

33. ﬁaﬁﬁq%wwt‘:u@e[—%, ﬂsﬁ% flo)= 5 g
+ X

B, Teheh! T AT<BICh & A1 a1 |

34. ﬁ?ﬂ%%i’@'[y=mx(m>0),3|%x2+y2=4ﬂ9ﬂx-31&‘[§|'{'[f’\ﬁg9m€|§9ﬁ5[
T & ol &% gscmé% | THTh o YINT 8, m 1 §H JTd hIfT |
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30. Find:

° 1
dx
-!‘x/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 > 6,
x>0,

y=0.

SECTION D

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

x—-1 y-b z-3
2 3 4

and

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

x-4 y-1
5 2
intersection of these given lines.

=z are intersecting lines. Also, find the point of

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 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.

33. Check whether a function f: R — [—%, %} defined as f(x)=

X .
1S

1+ X2
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 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.

65/3/3 ~~~~ Page 17 P.T.O.
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1 0 2
0o 2 1
2 0 3

35. (%) 3fe A= 2, i earise fop A3 —6A2+7TA+21=0.

3HYAT
(@) aﬁA:E 27] 3 @ AL g BT e s A e
™ 3x + 5y = 11, 2x — Ty = — 3 %! & HIIT |

QT
39 GUS H 3 YHT e STETRT J97 &, 977 Jedsb & 4 7% 3 |

Th0T FEFAT - 1

36. SN % UM I Tehd i o foTT Teh g1 (3F) @ieTT B | I8 I HMHR MR
T BHT F1ET qAT $HHT TR 250 m3 =MLY | Y 1 e T 5,000 wfad i
W B qAT 36 Wi 1 T gHhI TELS o AR Sedl Sl 3 T R I b
foTu @8 @€ T 40,000 h2 8, S&F h % i el § T7S B | T F qHR

TS AT F9f SieT THET e F e

I9YTH FIAT o IMIR W F7 T 6 IR T
(i) 3% @l @igd H1 FA @I (C), x o Ui H F1a hINT | 1
(ii) %aﬁﬁﬁm 1
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1 0 2
35. (a) IfA=[0 2 1|, then show thatA®-6A*+7A+21=0.
2 0 3
OR
(b)y If A:E 7}, then find A™! and use it to solve the following

system of equations :
3x +by=11, 2x - Ty =-3.

SECTION E

This section comprises 3 case study based questions 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 hz, where h is

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

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(ii) Find E 1
dx

65/3/3 ~~~~ Page 19 P.T.O.
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(iii) (%) x 1 I8 AH A hitaC ek T @< C =Eaw 7 | 2
sreat
(i) (@) = hife 6 @F B Cx), I T x & Ig1 § ==h 7, 949 3
ZITH%’T,GETX>O%I 2

ThIOT FAEAYA - 2

TSR TS50, T M fomiatl arefl 9g%ar 8, S foh q TRYSHR IR
TAT TS ATIARR Heteh! & oI 7 | 36 24 TR qem 16 3N 2 |

N 8 N\
o \
| J
f 3 /
30 fIST 1 TRAEPR Batshl 1 foem & gewrn mo qon = aret s (S

il ! T AT 7) R @ @ A H TR | AE A= 3T aTel Barshl
& w1 X ¥ fFefug fomem man 3R 9 gl X o1 wilRiehdT seq 9t |

X: 1 2 3 4 5 6 7 8

PX): | p | 2p | 2p p 2p | p? | 2p% | Tp?+p

I9YTh YT o YR T Te1 o I ST

(i)  p 1 9 AG HINT | 1

(i) P(X>6) Fd HINT | 1

(i) (%) P(X=3m) FTd HIT T8 m Toh TThd TE&1 2 | 2
AT

(i) (@) =T EX) I Hifv | 2
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(11i1)) (a) Find the value of x for which cost C is minimum. 2
OR

(i1i) (b) Check whether the cost function C(x) expressed in terms of x

is increasing or not, where x > 0. 2

Case Study - 2

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.

N 8 Y

\ \
| J

/ 3 e

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.

p—t

X: 1 2 3 4 5 6 7 8

PX): | p 2p | 2p p 2p | p2 | 2p% | Tp%+p

Based on the above information, answer the following questions :

(1)  Find the value of p. 1

(il) Find P(X > 6). 1

(i11) (a) Find P(X =3m), where m is a natural number. 2
OR

(iii) (b) Find the mean E(X). 2

65/3/3 ~~~~ Page 21 P.T.O.



@collegebqtch.mm

JehTUT LTI — 3
38. U diciieicd o RgTS! 9ia & Afd® AT 7, a1 T8 911 Uesh WA T 99 ]
7, S fr= afteor gra ved B h(t):—%t2+§t+1, &l h(t) sidd

Tl T t (Ghs H) W ST 2, (£ 0).
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\
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L7177 % 3
r 4 f P \ ’ a ”
| #2.43m|| | 9

-

—_—— i m———

TG T b YR R 7 w1 o I ST
() 9 h(t) T Had %ed g 2 3ifuey v | 2
(i) I8 UHY FTd hIFT o oI shl =TS Ierehdd &l | 2
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

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

time t (in seconds), (t > 0).
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Based on the above information, answer the following questions :
(1)  Is h(t) a continuous function ? Justify. 2

(ii)) Find the time at which the height of the ball is maximum. 2
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