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B

General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(i1)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

(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.

Integrating factor of the differential equation x? -2y =4x2 is:
X

@ b -
X
© - @ -x?
X
3 2 4 1
It is given that X = . Then matrix X is :
1 -1 2 3
1 0 0 —1]
(a) (b)
0 1 1 1
1 1 1 -1
(c) (d)
1 -1 1 -1

65/C/3 ~N~~ Page 3 P.T.O.
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x o frg T & fou, arfures AR AN & ?

2x -3
5

X

(a) =£3 by -3 (c) + 2 d 2
T LPP % UNag gaTd & o v &g 0(0, 0), A(250, 0), B(200, 50) 3R

C(0, 175) | afe 3egT Sl Z = 2ax + by 1 31frehan A foigaii A250, 0)
3 B(200, 50) W B, @ a 3T b o s 61 T 8T

y

50 B(200,50)
250,0)

./gzzr’,

| 300
50 1100 150 200 250

> X

(a) 2a=Db (b) 2a =3b (c) a=b (d) a=2b

5\_@_{34} x+1 _ 4—y _ Z;5 Sﬁ'{ X_+3 _ y—2 _ 215 %Eﬁ%rwﬁm%

1 -1 3 5
(a)  cos 1(%) (b)  cos 1(%)
T T

Teh 5987 I8 Sl 3BTAT M1 | =eATE E 3R Fhas: E = (1, 3, 5} 3T F = {2, 3}
g1 PE|F) S AH 2 :

(a) (b)

(c) (d)

olR WM
N|—= W+
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2x -3 10 1
3. For which value of x, are the determinants and 3 9
X —
equal ?
(a) 3 (b) -3 (0 2 @ 2

4, The corner points of the bounded feasible region of an LPP are O(0, 0),
A(250, 0), B(200, 50) and C(0, 175). If the maximum value of the objective

function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then
the relation between a and b is :

y

50 B(200,50)

| Z3500pa 300 |
Ol | 50 100 150 200 250\ N\
(a) 2a=D (b) 2a =3b (¢) a=b (d) a=2b
5. The angle between the lines x+1 = -y - Z- 5 and

-1 2

X+ 3 =y—2=z+5 -

-3 5 4
2 1
(a) cos1 (—) (b)  cos-1 [_)
3 J3
i T
x d z
(c) 2 (d) 1
6. A fair die is rolled. Events E and F are E = {1, 3, 5} and F = {2, 3}
respectively. Value of P(E|F) is :
2 1
2 b el
(a) 3 (b) 3
1 1
- d =
(c) 5 (d) 9
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7. AR A, Db W (a + b)aw UEF GRw E S 4 qu b % &= HO 0
B, dl 0 =T W9 BN :
21 5%

(a) — (b) — (c)

T
3 5 3 (d)

6
8.  af ABCD U HHIT T 2 3 AC e BD wE% ft §, 1 AC + BD 2 :

—> — - —>
(a) 2DA (b) 2AB (0 2BC d 2BD

9. Ifg x=acos6+bsin6,y=asin6—bcos6%,?ﬁﬁﬂ%’@ﬂﬁﬁ5ﬁ?-m
HE R ?

2
@ y23Y U

dX2 XdX+y=O y—dX2 +Xd +y=0

a2 42 d

2dy Y o= 20y _ &Y
(c) y —dx2 +de y=0 (d) 2 de y=0

10. aﬁwA:[ll _ll]ﬁIA%kA%,aﬁka»‘rm‘am:

d2y2 dy3 4 . .
11. 379hd GHET | —2 +(—) +xt=0RN R MITd IARE :

(a) 1 (b) 2 () -1 (d 0

12. J 2C°S 2x s—dx R
sin

X .C08“ X
(a) tanx—cotx + C (b) —cotx—tanx + C
(e) cotx+tanx +C (d) tanx —cotx—-C
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10.

11.

12.

-> o > o ) . -
If a, b and(a + b)) are all unit vectors and 0 is the angle between a

_)
and b , then the value of 0 is :

2n b 2 ©

T
(a) 3 6 g (d)

T
6

If ABCD is a parallelogram and AC and BD are its diagonals, then
—> —
AC + BD is:

— — - —
(a) 2DA (b) 2AB () 2BC (d 2BD

If x=acosO+bsinh y=asin6-—bcos6, then which one of the
following is true ?

2 2
(a) yzj—z—x%+y=0 (b) yzj—g +x%+y=0
X X
42 d d2 d
2d7y ay 2y 9y o _
(c) de—2+de y=0 (d) de2 de y=0

1 -1
If matrix A = [ . . } and A? = kA, then the value of k is :

(a) 1 () -2 () 2 d -1

The difference of the order and the degree of the differential equation

2
2 3
d_y +(gj + xt=0is:
dx2 dx

(a) 1 (b)y 2 (c) -1 d o0
J. : 2COS 2x 3 dx is equal to
sin“ x.cos? x
(a) tanx —cotx + C (b) —cotx—tanx+C
(c) cotx+tanx +C (d) tanx —cotx—-C

65/C/3 ~N~~ Page 7 P.T.O.



IfE A, HIfC 31 Teh a1 TG & X |A| =67, A |adj A| FI AT :

36

216

2|, HzHTAA B :

(c)

13.
(a) 6 (b)
() 27 (d
X+y+2z 3
14, A GHIR | x+2z | =
y + 2z -1
(a) 1 (b)
0 -1 (d
_ L X dy 5.
15. ?T%y = log[tan(4 + 2)} %, ar I 3
(a) secx (b)
(c) tan x (d)
16. YA 2x+y-4<0¥ feq fag &
(a) (0,8) (b)
(c) (5, 5) (d)
/6
17. J sin 3x dx WIIFT% :
0
(a) - ﬁ (b)
2
(c) ﬁ (d)
2
18. Hﬁﬂ?ﬂ‘él‘%ﬂ/i\+3}+2lgq19%q§:
1
— b) V6
(a) % (b)
65/C/3 ~~~~ Page 8

cosec X

sec X tan x

1,1
(2, 2)

[GUR

Lo | =

2
J6

(d)

ks



13. If A is a square matrix of order 3 and |A| = 6, then the value of |adj A |
is:

(a) 6 (b) 36
(c) 27 (d 216
X+y+2z 3
14. Inthe matrixequation| x+z |[=| 2|, thevalueofzis:
y + 2z -1
(a) 1 (b) 2
0 -1 d -2

15. If y=1log tan(£+§) , then dy is :
4 2 dx

(a) sec X (b) cosec X

(c) tan x (d) secxtanx
16. The point which lies in the half-plane 2x + y—-4<0 is:
(a (0,8 by (1,1

(c) (5,5) d (2,2
/6

17. The value of j sin 3xdx 1is:
0

(a) - — by -

[\
Lo

(c) (d)

Lo |

2
.. A NoA A
18. The projection of vector i on the vector i + j + 2k is:

@) L b) 6 © = @ =

J6 J6

65/C/3 ~N~~ Page 9 P.T.O.



S5
Io7 G&IT 19 3K 20 39HY7 T b FRT I97 & 3N I 4% Jo7 &1 1 3P
& | 3 %9 139 T & [574 T Bl S5 (A) T G Bl T (R) GRT 37 14T 7T
& | §7 571 % &E] I 14 15¢ T @il (@), (b), (c) 3R (d) H & FTH 1T |
(a)  JAHHAA (A) 3R T (R) QAT Hal & AR T (R), HAWHA (A) I @&l
T T 2 |

(b) 3T (A) 3R Th (R) IHI T & 3 @b (R), 3heH (A) Hi F&l
AT TgT T & |

(c)  3Ifehed (A) &l 8, Tg @%b (R) TeId & |
(d) AMRYE (A) A 8, 94q d (R) §&l 2 |

19. 37 (A): NI A, 0, 0), B(3, 4, 5), C(8, 8, 8) 3R D(5, 4, 3) ¥ &1

=S Th A 2 |

7% (R) : ABCD U a9=qys 8, I AB=BC=CD=DA, AC#BD?® |
20. 3BT (A) : cot-l(ﬁ)wg@am:rg%l
7% (R) : cot-lxH U@ R—{-1,1}% |
TUE @
57 @S § 3717 Tg-3TIT (VSA) IHR & J97 &, 578 I &2 3% 8 |
21. U U W [ HIRT, FEe aRA 62 qo 98 Yk WRW a + b 3N

- - R - :
a — b % &aq 7, & a +i+kaMb=i+2) +3k ¥

- - e
|b|=24, |c|=25 3 a +b+c=0 8
e T

a.b+b.c+c.a o AFFEHNT |

(@) Al T @1 x-398, y-318 IR 2-318 & TA FHAN: o, B 3 y BT A
%,?ﬁﬁ:@@ﬁm% sin? o + sin? B + sin? y = 2 2
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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 and 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) : Quadrilateral formed by vertices A(0, 0, 0), B(3, 4, 5),
C(8, 8, 8) and D(5, 4, 3) is a rhombus.
Reason (R): ABCD is a rhombus if AB = BC = CD = DA, AC # BD.

20. Assertion (A) : The principal value of cot~! (+/3) is %
Reason (R): Domain of cot™!lx is R—{-1, 1}.

SECTION B

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

21. Find a vector of magnitude 6, which is perpendicular to each
> o > - => A A A
of the vectors a + b and a — b, where a =i +j +k and

- A A A
b =1+2j +3k.

-> - - - -
22. (a) Ifa, b and c are three vectors such that |a | =7, | b | =24,

- > o> o >

| c| =256 and a + b + ¢ = 0, then find the value of

e e e

a.b+b.c+c.a.

OR
(b)  If a line makes angles a, f and y with x-axis, y-axis and z-axis

respectively, then prove that sin? o + sin? p + sin? y = 2.

65/C/3 ~N~~ Page 11 P.T.O.



3ax + b, e x>1
fx) = 11, e x=1
bax —2b, I x<1

x=1WHId 28 | a3 b I I hiT |

24. a%ﬁmaamsﬁﬁqﬁaﬁw&xhx%%,xiom% |
X

25. (%) U HIWT:
tan-1| _COS X
1-sinx

YT

(@) fag i 5 fix) = [x] g Jed Heww IS B £: R — RT A
Theh! & TR 7 & =B ¢ |

@ug T
39 G § TY-3F70F (SA) TR & F97 &, 578 J9% & 3 3% & |

26. (%) AYIMAY T AT 2The 3 3 AT 7 & 3N It BH 4 T 3N
5 A TG & | AMGeDAT Th g i Teh A H § FHehre T IR 9= /=
Tor o8 A1 8 | WTRrehdT 3Ta <hIfSTE for 38 9t B § @ fehren TR o |
arera
(@) 50 KA o Tg H § 20 9¢d &9 diad & | 39 98 H ¥ Agesd
2 SfcRat sl A1 T (forT gfoeemaar &) | g7 U 39 SRRl i we
1 JTREhdT e AT i ST Hed ¥ S @ |

27. T4 hINT ;

J' cos 0
\/3 —3sin 6 — cos? 6

65/C/3 ~N~~ Page 12
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23. The function

3ax + b, if x>1
f(x) = 11, if x=1
S5ax — 2b, if x<1

is continuous at x = 1. Find the values of a and b.

24. Find the interval in which the function f(x) = x3 + i3 , X # 0 is decreasing.
X

25. (a) Simplify:

tan—1[ 08 X
1—-sinx

OR

(b) Prove that the greatest integer function f: R— R, given by
f(x) = [x], is neither one-one nor onto.

SECTION C

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

26. (a) Out of two bags, bag A contains 2 white and 3 red balls and bag B
contains 4 white and 5 red balls. One ball is drawn at random from
one of the bags and is found to be red. Find the probability that it
was drawn from bag B.

OR
(b)  Out of a group of 50 people, 20 always speak the truth. Two
persons are selected at random from the group (without
replacement). Find the probability distribution of number of

selected persons who always speak the truth.

27. Find:
cos O

J. \/3—3sin6—cos2 0

65/C/3 ~~~~ Page 13 P.T.O.
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28. (%) WM @ T :

/2
J‘ X sin X €os X

sin4 X + cos4 X

dx

0
YT

(@) WM Fd i :

3

j (|x-1] +|]x-2])dx

1

29. I hifNT ;

j 3 X dx
x“+1)(x-1)

30. Tr=faRaa Raes MU g9E =i aE fafa 8 ga i
frfafiga ssedt & 31,
z=6x+7yw?fl?l"ﬂww:
2x+y=>8
X+ 2y >10
x,y=0

31. (%) orwe wiew Y - XY g fyfine et W@ i, fem e 2

dx 52 4y2

fFax=08, Ay=1% |

YT

(@) Wwﬁwu+x2)3—y+2xy= 1 _ & faftme 71 7 ifim,
X

1+X2

femmmafeSex=18, @y=0% |

65/C/3 ~N~~ Page 14



28. (a) Evaluate :

/2

X Sin X cos X
dx

sin4 X + cos4 X

0

OR

(b) Evaluate :

3
J (|x-1] +|]x-2])dx
1

29. Find:

J- 3 X dx
x“+1)x-1)

30. Solve the following Linear Programming Problem graphically:
Minimise z = 6x + 7y
subject to the constraints
2x+y=>8
X+ 2y >10
x,y=0

31. (a) Find the particular solution of the differential equation
dy _ _xy
dx =~ x2 er2

, given that y = 1 when x = 0.

OR

(b) Find the particular solution of the differential equation

1+ x2)3—y+ 2xy = given that y = 0 when x = 1.
X

1+X2’

65/C/3 ~N~~ Page 15 P.T.O.
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Qs ¥

59 GUE 7 FH-3T09 (LA) IHR & J97 &, 578 J9% &5 37% 8 /

32.

33.

34.

35.

THTRT 1 ITART hLd g, Th U Frgst 8§ R & =1 & Fra i feeh
M (-1, 2),(1,5) 3 (3, 4) 8 |

1 1 1
e A=|1 0 2|32, @ Al 3@ Hfw, 1a: Fafafga e g
3 1 1
ﬁwaﬁs&raﬁﬁﬂ:
X+y+z=6
X+2z="17
3X+y+z=12

(%) <uisT fop areafos Tt & 9= R |
S={@a,b):a<bs, ace R, be R}
SR qRTYd gy S 7 a1 Tqed &, 7 a9fHd 7 3 7 & Hhh 7 |
T
(@) # fb 9= A =1{1,2,3,4,5,6 78 999 R 39 YR IRIINT
R ={(a, b): a 3 b aHl a1 af fowm € a1 uw €) zwiise f% Rww
JoIdT Ty 7 | 37d:, goddl a1 [1] % Fa¥d F1d HIfT |

v 1 y+3 zZ+5 X—2 y—4 z—6
%) aufsy fo Y@ 2o - = 3R = =
(%) 3 5 7 1 3 5

Ti=sdl W@ 2 | ek idesed fomg Wt F1a i |

AYAT
(@) Y@ g X;l - Y;l =7 3R X;l . YIZ; 2 = 2% ot &1 =
T 91 HIT |
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SECTION D

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

32. Using integration, find the area of the region bounded by the triangle
whose vertices are (— 1, 2), (1, 5) and (3, 4).

1 1 1
33. IfA=|1 0 2/, find Al and hence solve the following system of
3 1 1

linear equations :
X+y+z=6
X+2z="7
3Xx+y+z=12

34. (a) Show that the relation S in set R of real numbers defined by
S={(a,b):a<bd ae R, be R}
is neither reflexive, nor symmetric, nor transitive.

OR

(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by
R = {(a, b) : both a and b are either odd or even}. Show that
R is an equivalence relation. Hence, find the elements of

equivalence class [1].

x+1 y+3 z+5
3 5 7

35. (a) Show that the lines and

x-2 _y-4 _ z-6 intersect. Also find their point of

1 3
intersection.
OR
(b) Find the shortest distance between the pair of lines
X;1 = y;—l =z and X;—l = y12;z=2.

65/C/3 ~N~~ Page 17 P.T.O.



WUz T
59 @UE T 3 YT 37873 STEIRT J97 & [578 I @& 4 375 & |

Th0T 37T - 1

36. U gRMAM GEmEd u farfEEi o fou qUhl 29 U I (ATE) SHET =g
2 | 38 T 3= T TR yfH Tl § 31 39 TeUs d% @iel @ T 36 qd
# amEar 250 A HX @ W | gfy H Fma T 500 wfa it e B
@ied 6l hHd § T hl AfehdT % ITER Jhg et It B qe1 R g I AFTd
T 4000 (TEE)2 B |

3

m%ﬂﬁﬁﬁswﬁ%ﬁr{mﬁaﬁgﬁxrﬁaaﬁtmhrﬁa%l
ST I H IR T, T wet % I A

(i) 7| %o C(h) ! h& 9gi ¥ fafEu |
(i)  shifaes foig ma IS |
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SECTION E

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

Case Study -1

36. A housing society wants to commission a swimming pool for its residents.
For this, they have to purchase a square piece of land and dig this to such

a depth that its capacity is 250 cubic metres. Cost of land is ¥ 500 per

square metre. The cost of digging increases with the depth and cost for
the whole pool is T 4000 (depth)2.

Suppose the side of the square plot is x metres and depth is h metres.
On the basis of the above information, answer the following questions :

(1) Write cost C(h) as a function in terms of h. 1
(11) Find critical point. 1
65/C/3 ~N~~ Page 19 P.T.O.



(iii) (%) Tgd rashersl W gRI h 1 98 AH F1d shife, feh faw q@
AW I AR =[IaH Bl | I S hl a9 AN 9= 7 ? 2
T
(i) (@) Yo 3fashels W0 & ot H W Te0E 7 FR % gt A
Sl AT —IqH &l | <[IdH ANG % T x 3R h o i< 1 q6g
f 1 HT | 2

ThIOT FHETAT - 2

37. T HV GEIAM H, IS Sl H hedl i FTEH-FHT AER0T H I 6
TRINT ohLd & T8 Toh T N 3 3R T4k 3991 I & |
T AR 7 ST R TR e fomiy i i@ B % w1g Sgd oSt §
¢ W & | 38 s % TP & 915 § & N 6K Ifg 1 Wehid fopan o 3R
394 Hal T 39 Fhg & weA flx) = %X3—4x2+15x+2, 0<x <10
¥ gitwrig foham ST Eehal 7, STal x et 1 98 g@ g S dtar g9 o Jem
Y AR oA |

SHh G o MuR W, e wet o s G

(1) 39 %M f(x) % Hildeh oG HH-H & ? 2
(i) Tgdfl STaeharst W 1 T Hieh, Ho I =HdH T F1G HIFT | 2
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(i1i)) (a) Use second derivative test to find the value of h for which cost
of constructing the pool is minimum. What is the minimum
cost of construction of the pool ? 2

OR

(i) (b) Use first derivative test to find the depth of the pool so that
cost of construction is minimum. Also, find relation between x
and h for minimum cost. 2

Case Study - 2

37. In an agricultural institute, scientists do experiments with varieties of
seeds to grow them in different environments to produce healthy plants
and get more yield.

A scientist observed that a particular seed grew very fast after
germination. He had recorded growth of plant since germination and he
said that its growth can be defined by the function

fx) = %x3-4x2+15x+2, 0<x<10

where x is the number of days the plant is exposed to sunlight.

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

) What are the critical points of the function f(x) ? 2
(i1))  Using second derivative test, find the minimum value of the
function. 2
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ThIOT AETAT - 3

38. UH Uug fohamhemy i wem # 10 foemelf & Seht 3y 16, 17, 15, 14, 19,
17, 16, 19, 16 3R 15 9% & | T Toanell =l Ag=sd 39 YR AT T 6

g foremeff o g4 I T GuTE wEE 7 IR g T faenef it oy foran
™|

ST AT % IR R, e yoi & I G
(i)  STRekar s hife foh g7 e faeneff it o1y T v " 7 |
(i)  =FT X g4 U foeneff i oG 2, 1 X 1 1 A 8 el @ ?

(i) (%) ITgTSA T X H TRERAT §ed AT hIWT qAT e Y 1A
1T |

YT

(i) (@) UH AgeaA g4 MU faenefl € oy 15 o ¥ v U MR |
TRl STd HITSTT, foh IThT 3T Teh AT T ¢ |
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Case Study -3

38. In a group activity class, there are 10 students whose ages are 16, 17, 15,
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random
such that each has equal chance of being chosen and age of the student is
recorded.

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

1) Find the probability that the age of the selected student is a
composite number.

(ii)) Let X be the age of the selected student. What can be the value
of X ?

(iii) (a) Find the probability distribution of random variable X and
hence find the mean age.

OR

(iii) (b) A student was selected at random and his age was found to be
greater than 15 years. Find the probability that his age is a
prime number.
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