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B

General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(it)

(i11)

(iv)

(v)

(vi)

(vit)

(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.

Derivative of tan~1| ——> | with respect to sin~! (2x4/1 — x2) is:
1-—x2
1 1
_ = b -
(a) 1 (b) 2
1
2 d - =
(c) (d) 9

65/C/2 ~N~~ Page 3 P.T.O.



2 4
2. ¥ fem B TR XL }:[2 }%m&anaggx%
1 0 0 —1]
(a) } (b)
0 1 1 1]
1 1 1 -1
(c) } (d)
1 -1 1 -1
4 3 2
3. |2 -1 0 HgEd dfth 3N el &qvw o feod srawa & we@e
1 2 3
qH 7
(a) 5 (b) -5 () -11 d 11

4.,  Ighd R (1+y2) (1 +logx)dx+xdy=0 H1 & 2 :

(log|x|)2

(a) tan‘1y+log|x|+T=C
2

(b) tan_ly—10g|x|+w=c
(log|x|)2

(C) tan_ly—log|x|_T=C
2

(d) tan‘1y+log|x|_w=c

5. aﬁABCD@WﬁﬂﬁW%ﬁIACHQTBDBHﬁ%W% @ AC +BD =
(a) 2 DA (b) 2 AB (c) 2 BC d 2 BD

6. Ifg x=acosO+bsino, y=asin 0 —Db cos 0 %,aﬁﬁtr%f@aﬁﬁaﬁq-m
e ® ?

d2 dy dzy dy

28 Y =0 b 28 Y  xYiy-0
(a) de2 de+y (b) ydx2 +de+y

d2 d a2

2QA7y y 2y Y o _
(o vy —dxz +x—dX y=0 (d) —dx2 X y=0

65/C/2 ~~~~ Page 4



3 2 4 1
2. 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
3. The value of the cofactor of the element of second row and third column
4 3 2
in the matrix |2 -1 0fis:
1 2 3
(a) 5 (b) -5 (c) -11 d 11

4, Solution of the differential equation (1 +y2) (1 +logx)dx+xdy=0 is:

(log | x |)”
(a) tan‘1y+log|x|+T=C
2
(b) tan_ly—log|x|+w=c
(log | x|)*
(c) tan‘ly—10g|x|_T=C
2
(d) tan‘1y+log|x|_w=c
5. If ABCD is a parallelogram and AC and BD are its diagonals, then
> >
AC + BD is:
- N N N
a)  2DA (b) 24B ()  2BC (d 2BD

6. If x=acos®+bsin6 y=asinb—bcos6, then which one of the
following is true ?

@ 24 _ & b 2Ly, b

— —-x—+y=0 — —+y=0
y 2 x oty y 2 X FY
2 2
(c) y2d—y +xg—y=0 (d) yzu—xﬂ -y=0
dx? dx dx2 dx

65/C/2 ~N~~ Page 5 P.T.O.
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7. TH LPP % UNag g87d & & v f&g 0(0, 0), A(250, 0), B(200, 50) 3R
C(0, 175) 8 | Al 3Ie3F B Z = 2ax + by 1 3Hfeehan 7 fagani A(250, 0)
3 B(200, 50) W B, @ a 3T b o i &1 Tag 8T

y

B(200,50)

| 00 300 |
Ol 50 100 150 200 250\ .
(a) 2a=Db (b) 2a =3b (¢) a=Db (d) a=2b

8. Uh YNGR H 2= & 3TN 98T 5= Ueh iSeh] & | Tl Sl & AS(hA B <h
BIT&IEh_cIT%:

(a) 1 1

1

3
(b) (c) (d) 1

9. sr&anagA{ll _11}3ﬁTA2=kA%,?ﬁkwmsﬁTn:

(a) 1 by -2 (c) 2 d -1

10.  f3g (1, - 2, 3) & TR aret o AR 31 - 2] + 4k ¥ TR W@ H AR
grieRtor B

(a)
(b)
(c)
(d)

A A N A A N
=(-1+2j +3k)+AM3i —2j +4k)

A A A AN A A
(=31 +2j —4k)+A(i —2j +3k)

/AN A N /AN A AN
(i —2j +3k)+ABi —2j +4k)

SR R S A

A A A A A N
=81 -2j +4k)+AMi -2 +3k)

65/C/2 ~~~~ Page 6



7. 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 :

B(200,50)

50
. e 300
Ol 50 100 150 200 250N N
(a) 2a=Db (b) 2a =3b (¢) a=b (d) a=2b

8. A family has 2 children and the elder child is a girl. The probability that
both children are girls is :

1 1 3
(a) Z (b) g (C) (d) Z

1
2

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

(a) 1 by -2 (c) 2 d -1

10. The vector equation of a line which passes through the point (1, — 2, 3)

A N A
and is parallel to the vector 31 —2j +4k is:

s

A N AN A A A
(a) r =(-1 +2j +3k)+AB1i -2j +4k)

(b) 3% +2] —4l)+a(i —27 +3k)

A A A A A A
(c) (1 —2j +3k)+ABi —2j +4k)

_)
r
%
r
— A A A A A A

(d) r =381 —2j +4k)+Ai —2j +3k)

65/C/2 ~N~~ Page 7 P.T.O.



12.

13.

14.

15.

16.

16
(a) 3 (b) -3
(c) -4 d 4

Ife A, Hife 31 Th a1l MG 8 3N |A| =6%, A |adjA| FI AR :
(a) 6 (b) 36
(c) 27 (d 216

/6
J sin 3x dx GFTII'F[%:
0

J3 1
(a) —? (b) —§
J3 1
A o, b I (a + b)ad ume alew § 3 a @« b % S w0
B, dl 0 =T W9 BN :
27 5% T T
(a) ? (b) F (C) 5 (d) g
cos 2x
j — s—dx SR :
sin“ x.cos” x
(a) tanx—cotx + C (b) —cotx—tanx+ C
(c) cotx+tanx + C (d) tan x —cot x—-C
HIAA 2x + y—4 <0 oo foig @
(a) 0, 8) (b) 1,1
(c) (5, 5) (d) (2, 2)

65/C/2 ~~~~ Page 8



11. If 321X = 14 , then x is :
1 x||1 8

16
(a) 3 (b) -3
(c) -4 d 4

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

(a) 6 (b) 36
() 27 (d 216

/6
13. The value of J' sin 3xdx 1S:
0

J3 1
_ N2 b _=
(a) 5 (b) 3
J3 1
N9 d el
(c) 5 (d) 3
> o > o -
14. Ifa, b and(a + b)) are all unit vectors and 0 is the angle between a
_)
and b , then the value of 0 is :
2n 5n o o
an b or X d X
(a) 3 (b) 5 (c) 3 (d) 5
cos 2x )
15. J 5 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

16. The point which lies in the half-plane 2x + y—4<0 is:
(a) (0,8) ) (1,1
() (5,5) d (2,2

65/C/2 ~N~~ Page 9 P.T.O.



18.

o f5 2 figatt P et Q % feufy wfm e & —2b s 2a + b §
P 3R Q %l @™ aTel 1@@vs i 3 : 2% UM W aMea: F9Tid &
firg b1 feurfe wfiw 2 -

> > 8a + Tb
(a) 4a +7b (b) a;

> > > >
(¢) 4a -7b @ a +4b

i 2 dv )3 ..
Waﬁw(—y] +(&y) + x40 F HIE M ITH IR 7 :

dx2

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

T G&IT 19 3K 20 3YHIT U T STYIRT I97 & 3K 9% o &1 1 %
& 1 5 B9 13T 77 & 574 T &1 71T (A) T TR 1 7% (R) GRT 37fa f6a T
& 1 57 Iv71 & T&1 I A4 15T TT F1El (a), (), (c) 3R (d) § & FAa< G977 |

19.

20.

(a) SAMHAT (A) 3R @b (R) THT T&t 8 IR b (R), AR (A) hHI Tl
ST T 2 |

(b) 3R (A) 3R b (R) GHI T & 3 @b (R), 3AheH (A) Hi F&l
AT TgT T & |

(c)  3Ifehed (A) Tl 8, Tg @%b (R) T4 2 |
(d)  fReE (A) TTerd 8, Wg o (R) T8 2 |

YT (A) : cot1 (V3 ) 1 T&A AH % 7|

7% (R) : cot~1 x &1 9Td R—-{-1, 1181

37fHeT (A) : IS A0, 0, 0), B(3, 4, 5), C(8, 8, 8) 3 D(5, 4, 3) & T
=S Toh THEGY 2 |

7% (R) : ABCD T ¥9=qys &, I AB=BC=CD=DA, AC#BD?® |

65/C/2 ~~~~ Page 10
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17. Let P and Q be two points with position vectors a —2b and 2a + b
respectively. The position vector of a point which divides the join of P and

Q externally in the ratio 3 : 2 is:

> > 8a + 7b
(a) 4a +7b (b) %

- - - -
(e) 4a —T7b (d) a +4b

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

2.\2 3
[HJ+(QJ + x4=0is:
dx2 dx
(a) 1 (b) 2 (c) -1 (d) 0

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) : The principal value of cot™! (+/3)is %

Reason (R): Domain of cot™1x is R—{-1, 1}.

20. 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.

65/C/2 ~N~~ Page 11 P.T.O.
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57 GUE 7 37fd TY-FTHIT (VSA) IR & J97 &, 970 9% & 2 376 & |

21. 98 3AUA A shilee, e wed x3 — 12x2 + 36x + 17 FaX 9¢0M 2 |

2

22. 9% fog 3 Fifse, SR we fx) = 4+X3 31Ead 2 |

4x — x

23. (%)aﬁ?,?aﬁt?aﬁqaﬁmsaw%%ﬁ)hz
%
| b

(@) e T @1 x-318, y-3A& 3 2-38 & WY HAA: o, B IR y B0 =1
3, @ fag fIST 6 sin? o + sin2 B+ sin2y=2 B |

24, (F) WA HINC:
tan-1| €S X
1—-sinx
AAAT
(@) fag i 6 fx) = [x] AT Jed HgeH I B £: R — R T
Tcheh! & 3 7 & =B 7 |
25. @Rl a =1 -25 +3k 3 b = 21 +3] —5k * Rrw geatua HifvT fr

- > o
a 3 a xbéﬁqlt{aﬂwwgaml%l

w|us 1

$F GUE § TY-FTIT (SA) TR & F97 &, 574 I4% & 3 3% & |

26. TTd hifIU ;
dx

J 5o
\/5 —4e¥ — %

65/C/2 ~N~~ Page 12
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SECTION B

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

21. Find the interval in which the function x3 — 12x2 + 36x + 17 is strictly

increasing.
. . . . 4+x% . . .
22. Find the points at which the function f(x) = — is discontinuous.
4x — x
> o - - -
23. (a) Ifa, b and c are three vectors such that |a | =7, | b | = 24,
- e
| c| =25 and a + b + ¢ = 0, then find the value of

N S (S
a.b+b.c+c.a.

OR
(b)  If a line makes angles o, f and y with x-axis, y-axis and z-axis
2

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

24. (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.

—> A A A E A A A .
25. For the vectors a =1 —2j +3k and b = 2i +3j —5k, verify that
- > . 1
the angle between a and a x b is 3"
SECTION C

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

26. Find:

dx

J 5o
\/5 — 4e¥ — %

65/C/2 ~N~~ Page 13 P.T.O.



Eﬂ?[ﬁﬁm:

2x2 +1
I x2(x2 + 4) &
AT H T A AH 2T%g 3N 3 ATA 71¢ § 3N I BH 4 Ahe 3K
5 AT e & | AGesdT Th g i Teh At H § TRl T IR 9= T
o5 o8 T & | ITRrehan Td ShifoTT foh 38 St B ® & fehran T o |
rerE

50 SR o g H ¥ 20 Hed 99 dIAd & | 39 98 § 9 dgesdl
2 SfcRat sl A1 T (form gfoeemaar &) | 97 U 39 SRRl i we
1 TRyl S 1 ShIT ST Ted 9= Sierd 3 |

swa wimm Y - X o ffire g s iR, R w2
dx  x21y2

fFax=0%, Ay=1% |
arerat

W‘JEﬂW(l+X2)g—y+2xy=1% &1 fafsrse a1 3@ Fifsr,
X +X

femmmafeSax=18, @y=0% |
T 3T shifere :

/2

J‘ X sin X cos X

sin4 X + cos4 X

dx

0
YT

mtram;ﬁﬁq:
J (|x-1] +|x-2]) dx
1

freferfiaa e Tome o =1 srad 9y @ ga Fifvw .
frefafad sreigl % sidia,
z = 10x + 15y 1 AfehaHishtr HifSe

217.

28. (%)
(@)

29. (%)
(@)

30. ()
(@)

31.

65/C/2

3x + 2y <50
x + 4y > 20
x>8, y=>0
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27. Find:

2
J' 22x2+1 dx
x“9(x“ +4)

28. (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.

29. (a) Find the particular solution of the differential equation
dy _ _xy
dx <2 +y2 ’
OR
(b) Find the particular solution of the differential equation

given that y = 1 when x = 0.

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

1+x2°
30. (a) Evaluate :
/2
X Sin X cos X
J — 7} dx
. sin® x + cos™ x

OR
(b) Evaluate :

3
J (Ix—1] +|x-2]) dx
1

31. Solve the following Linear Programming Problem graphically:
Maximise z = 10x + 15y
subject to the constraints :
3x + 2y <50
X + 4y > 20
x>8,y=>0

65/C/2 ~N~~ Page 15 P.T.O.
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Qs ¥

59 @S § -390 (LA) PR & 97 8, [574 I9% & 5 3% & |

32.

33.

34.

35.

v 1 y+3 z+5 X -2 y—4 z—6
%) aufsy fop Y@d 200 - = 3R = =
(%) 3 5 7 1 3 5

gfdesdl W & | 3k Shaesed famg Wt Fma hifsr |

HAYAT
(@) @ g X;1 = y;—l =z 3 X;rl = yIZ; z = 2% S s =IaH
RUSISEAIE
(%) TEy b ameqfaes q@ATed & 9= R
S={a,b):a<b3 ac R, be R}

SR URIiYd geg S 7 a1 Tqed 8, 7 aufid g 3R 7 & sk 7 |

YT

(@) w1 fh a= A =1{1,2,3,4,5,6 74 999 R 39 TR IRITNG &
R={(a,b): a3 baHl a1 a1 fawd & =1 @9 &) qwise f6 Rk
JoIdl 969 § | 37d:, goddl av [1] % T9¥a [d hig |

1 1 1

TMTA=|6 7 8]|%,dl Al 3a $ifve, 1a: F=fataa tas wfison
6 7 -8

™ =1 7 I

x+y+z=>5000
6x + 7y + 8z = 35800
6x + 7y — 8z = 7000

e o ITAN | 39 HYS ABC & TR &3 &1 &%l 3Tq shifoe foreeh!
YA 4x—y+5=0, x+y—5=0 3N x—4y + 5 = 0 {@r7i gry F&fvq g |

65/C/2 ~~~~ Page 16
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SECTION D

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

32.

33.

34.

35.

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

(a) Show that the lines and

x-2 _ y-4 = 2;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.

(a)  Show that the relation S in set R of real numbers defined by
S={a,b):a<bs, 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].

1 1 1
Let A= |6 7 8 |, find A~! and hence solve the following system of
6 7 -8

linear equations :
x+y+z=5000
6x + 7y + 8z = 35800
6x + 7y — 8z = 7000

Using integration, find the area of the region bounded by the triangle
ABC when its sides are given by the lines 4x -y +5=0, x+y—-5=0
and x—4y+5=0.

65/C/2 ~N~~ Page 17 P.T.O.
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59 @UE T 3 YT 37873 STEIRT J97 & [578 I @& 4 375 & |

ThIOT FEFAT - 1

36. UH TR GERES 94 fFHarfai o fofu duehl &g U 9 (QreTe) SHET =TEd]
g | 38 [T 3% T iR fi Elied 2 3R 36 Tews 9% Wied 2 fh 3@ o
# amEar 250 A HiX § W | gfy H Fma T 500 wfa it e §
@ied 6l hHd § TS hl AfehdT % STER Jhg et It ® qe1 R g I AFTd
T 4000 (TETE)2 B |

E1 g

N S N
ITH T o IMUR T, T Tl 6 I G
(i) @A %e C(h) S h% 951 § fARaT | 1
(i) shifes fog FTd HIRT | 1
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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

(ii)  Find critical point. 1

65/C/2 ~N~~ Page 19 P.T.O.



%El
S
(i) (%) fodia srashes & g0 h &1 98 9H ¥a hifsie, fEes e q@
AW I AR =[IaH Bl | I S hl a9 AN 9= 7 ? 2
AT
(i) (@) YH Ifaehera THew 8 gl 1 W TEE A6 i % g s=H

! ANA a9 81 | FIdH AN o6 T x 3R h & = 1 qa9
+ff 9 HIfT | 2

ThIOT AETAT - 2
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(iii) (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
(iii) (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 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. 1
(ii)) Let X be the age of the selected student. What can be the value
of X ? 1
(iii) (a) Find the probability distribution of random variable X and
hence find the mean age. 2
OR
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(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.

Case Study -3

38. 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) ?

(i1))  Using second derivative test, find the minimum value of the

function.
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