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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iti) 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.

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

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

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

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

(viit) 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.

(ix)  Use of calculator is not allowed.

SECTION A

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

1. The following graph represents :
Ay
(-1, ) 1(0,m)
\\/
T o o oo
S;,
(A) y=cos1x (B) y=seclx
(C) y=sin"lx (D) y=tan"lx
65/4/3 * 3 P.T.O.
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_(i+2)7?

UM A = [a;;] I 2 x 2 T SATE & Torah 1o ay; = 3 T YEA © | T A’
T
12 % 12 %6
(A) (B)
16 4 25 4
L 3 ] L 3 i
; B ; 18
(C) (D)
ELT 25 9
| 3 | L 3 i

HETH qUIteh %ol f(x) = [x], 0 < x < 3, Tohe foigail T srereher i 787 € ?

(A) el U felg (B) et o feigafl o
(C)  forelt off foig o et (D) it feigeti o
Thy = x TATX-AT TR x = 0 TATx = 2 % s ol &1 T FABA R :
(A)  2et gt (B) %aﬁw%
(C) 1atgEE (D) 4 & gohs

Siﬂ+c0sx x#0
I fix) =1 x ’

k, x=0
X=0 AT, AWK FIAFE :
A 0 B) -2
< -1 (D) 2

Th SR SF H 314 m/h A A AW T @R 1 IR SF MBI 10 m B, @
o 1 4q T SHaTS T T et R

(A) 11m/h (B) 1m/h
(C) mm/h (D) = m/h

* 4 (]
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2. Let A = [aj;] be a 2 x 2 matrix whose elements are given by a;; = —3
Then A’ is given by :
12 % 12 %
(A) (B)
16 3 25 3
. 3 ] L 3 i
(C) (D)
16 12 25 12
. 3 ] L 3 i
3. The greatest integer function, f(x) = [x], 0 < x < 3 is not differentiable at
how many points ?
(A) At only one point (B) At only two points
(C) At no point (D) At three points
4. The area of the region bounded by the curve y = x and x-axis, between
x=0andx=2is:
(A) 2 sq. units (B) % sq. unit
(C) 1sq.unit (D) 4 sq. units
sinx + cosx, x#0
5. If f(ix) = X ’ is continuous at x = 0, then the value of k
k, x=0
is:
A 0 (B) -2
c) -1 (D) 2
6. A cylindrical tank is being filled with sand at a rate of 314 m?3/h. If the
radius of the tank is 10 m, then the height of sand in the tank increases
at the rate of :
(A) 1-1m/h (B) 1m/h
(C) nmh ©) J mh
65/4/3 * 5 P.T.O.
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7. sec‘l(«/E) +2cosec‘1(—«/§) Wﬂ@tﬂ:{%

T T
A - 5 B) - 1

T
(&) n

8.  dATeg(2,3),(0,4)7 (p, 2) H@E, A pHIAFE:

4 3
(A) 7 B - -
) 4 (D) -4

9. ee™ T x h HTUET ITTHAT & :

(A)  logx (B) e®
C)  eXe™ D) (eX)?
10. I B SN
«/25 — 16x2

1 . 4 1 . 4

(A) —sin+4x+C (B) — sint16x+C
5 25

(C) l sin~1 4—X +C (D) l sin~1 4—X +C
4 5 16 5

11. zr%j dx — =tan"le+k B AkFAFE:

eX+e”
T
(A) e (B) Z
T
) 0 (D) - 1

2
12.  3TFhel THEHR yxﬂ+3[2—[d—y] ] 3T SRITS TAT =T T ANTHA & -
(A)  ufcerfid 72 2 B) 3
© 1 D) 2
65/4/3 * 6 [
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10.

11.

12.

65/4/3

The principal value of sec™1 (\/5 ) + 2 cosec™1 (—\/5 ) is:

A -= B) -—

=3

If points (2, 3), (0, 4) and (p, 2) are collinear, then the value of p is :

4 3
(A) - B) - -
< 4 D) -4

Differential of e®” with respect to x is :

X

(A) logx (B) e®

C)  eXe (D) (X

j __dx is equal to :

«/25 —16x2

1 . 4 1 . 4

(A) — sin"t4x+ C (B) — sint16x+C
5 25

(C) l sin~1 4—X +C (D) l sin~1 4—X +C
4 5 16 5

1
If J & =tan~1 e + k, then the value of k is :

eX+e™*
T
(A) e (B) Z
T
(&) D) - n

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

2
y:xd—y+3 2—(ﬂ] is:
dx dx

(A) not defined B 3
< 1 D) 2
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13. feuwww ure A, vk WRaek Nume e (LPP) 2@ % Z =px +qy, p,q> 0
T SATIHAHTHLOT ol o6 TTC FETA &1 SATTohd [T T § | TS W@ravs AB & @it
fofgatl o stfreram (2) 17T @, @t Frfctfad & & IH-81 98l 8 ?

G 0)\ (15, 0%
(0, 0)

(A) p=2q (B) p=3q

(C) q=3p (D) q=2p

14. =g A0, 1, 1), B(2, 0, —1) T C(1, 0, 3) T st ABC s1d & | A ABC &I
AR T :

(A) @aﬁwé (B) /53 =i genrg
() gaﬁsm (D) 11 =g

15. A 31-25+5k)x@l +p] +qk)= 0 T A paumqFAAE:
(A) p=—§,q=§ (B) p=—§,q=%
© p=?,q=—§ (D) p=0,q=0

16. fy=ferfiaa & @ Sia-ar wh Mg srashet el 787 2 2
(A)  (1+x2dy + 2xy dx = cot x dx

B) y+ %
C) x(Q+y2)dx-y1+x2)dy=0
D) ydx-(x+3y2)dy=0

65/4/3 * 8 [

(xy) = x (sin x + log x)
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13. In the graph, the feasible region representing the Linear Programming
Problem for maximising objective function Z = px + qy, p, q > 0 is shaded.
If all points on segment AB give max (Z), then which of the following is
true ?
y
(0, 10) Feasible Region
> X
O 0 (15,00 >
0,0)
(A) p=2q (B) p=3q
(C) q=3p (D) q=2p
14. Three points A0, 1, 1), B(2, 0, —-1) and C(1, 0, 3) form A ABC. The
ar (A ABC) is :
(A) @ sq. units (B) b3 sq. units
(@) g sq. units D) 11 sq. units
A N N AN N N —>
15. If(Bi-2j+5k)x4i +pj +qk)= 0, then the values of p and q are :
2 5 8 20
A =-=,q=— B =-=,q=>—
A p 5047 3 (B) p 504 3
20 8
(C) p:—,qz—— (D) p:O’qzo
3 3
16. Which of the following is not a Linear Differential Equation ?
(A) (1 +x2 dy + 2xy dx = cot x dx
B y+ a (xy) = x (sin x + log x)
dx
C) x(Q+y2)dx-y1+x2)dy=0
D) ydx-(x+3y2)dy=0
65/4/3 * 9 P.T.O.
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17. IMEEEHRTF T 3x+y>38, 2x-y>-5, x, y=>0 g0 suqd a2 :
(A) S AU IS
(B)  Us =qisr § uierg,
(C)  gol =guier ¥ ey
(D) @Y =gty 4 ulsrg

18. U foRI a%q I 7 IHHT # IuCTodar i TIRERAT S 4 §Hw§%|aﬁ@

54
(el 36 SReq 2! GLTe o foTT 3 oI gohTIl X ST &, 1 58eh HH-H-hH Tsh G W
IS B hT TR T 8 ?
59
(A) 50 B) 1
1 9
(©) 50 (D) 0

99 &7 19 3R 20 39T TF deh TR I97 8 | &1 H 12T 7T & {5778 T 1 37forahe
(A) TL1 T8 1 % (R) G 3Afehdt 191 7271 € | 57 I¥H1 & Hell I 1=l 1a€ 7 il (A), (B),
(C) 3K (D) & g FIY |
(A) SR (A) 3R T (R) ST HET & 3R o (R), MR (A) 6l el samedn
FATT |
(B) ABERYT (A) 3R T (R) IH1 Wl €, 9 o (R), AR (A) i @&l
ST 731 AT 2 |
(C)  FAfWho (A) WEl 8, W] Tk (R) T 2 |
(D) AR (A) T &, W] 6 (R) T1 ¢ |

19. SfYHIT (A): AC A TAT B I Y I T & 7 AB q91 BA SHT GRATNG €,
T YT I8 ¢ fh AB = BA.

T (R) : HHH TS 6 2 el AT 1 UGS SHAIHE BT 8 |
20. IMFIT(A): HAIF:N S N, ST fix) =x3 + 2,V x € N FRT IR ®,
Tehehl § T Ao T4 ¢ |
T (R): Fifer @il y € N (@=-I) & fau N (0=0) # x = (y — 2)V3 &

@'&?Iﬂﬁ%,%fﬁﬁf(x):x3+2=y.

65/4/3 * 10 []
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17. The region represented by the system of inequations 3x +y >3,
2x-y2>2-5, x,y>20is:
(A)  unbounded in 1% quadrant
(B)  bounded in 1%t quadrant
(C) unbounded in 27 quadrant
(D) bounded in 2 quadrant

18. The probability that a particular item is available in three shops

A, B and C is %, % and % respectively. If a person visits all the three

shops to buy the item, then what is the probability that it will be
available in at least one of the shops ?

59
(A) 80 B) 1
1 9
©) 0 (D) 0

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.

19. Assertion (A) : If A and B are two square matrices such that AB and BA
are defined, then it is not necessary that AB = BA.

Reason (R): Product of two diagonal matrices of same order is
commutative.

20. Assertion (A): A function f: N — N given by fix) = x3 + 2, V x € N is
one-one but not onto.

Reason (R): Since V y € N (Codomain), there does not exist x = (y — 2)1/3

in N (Domain) such that f(x) =x3 + 2 = y.

65/4/3 * 11 P.T.O.
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59 GUS H 3fd <Tg-IHI (VSA) YR & 5 I3 &, I8 Jedoh o 2 31 6 |

COS X T
, X #F —
—x+ 7 2 s .
21. (%) sy wed flx) = 2 x=§qwa?f%|
1, x =2
2

AYAT

@) WW%X:2‘?{TWf(X):{X_1’ X<2,:ﬂaw=ﬂ?{%m:|%°fl
2x -3, x>2

22, (%) wMUMRUAATIARNIAT - § + sk awm-2i + j - 2k g frefa
FT TS 2 | 39 ST DSl o dadd 5 m TS o Ueh &a51-aU€ okl (& fUd for 57
Gehel STAT TEIT JTd hIfST |

YT

@) IR U G AR a, x-S q g, y-31eT & g qIT 2-376T & =T 0T 6 ST
@I, A 0 FAFTAA 2 3 5ok 1 T |

23. dg U Fd ST fSes/ S0 s fix) = % + §,x¢oaér:n:r%|
X

24, wRuFwHiuda PQRS T, PQ =21 +3] + kawmQr =f -2} + k& a
% it PR 99T SQ 3 ST 39S e I iR |

25. UM JId IS :

65/4/3 * 12 []
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SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

COSX T
, X * 5
21. (a) Show that the function f(x) = _X+§
1, x="=
2
1s continuous at x = g
OR
. . x—1 x<2 .
(b) Find whether the function f(x) = at x = 2 is
2x -3, x>2

differentiable or not.

22, (a) Let two rods placed on the ground be represented by vectors
AN AN N A AN A

4i - j + 3k and - 21 + j - 2k. Find a vector representing a

flag-post of height 5 m that has to be erected perpendicular to both

the rods.
OR

%
(b) A unit vector a is such that it makes an angle g with x-axis, %

with y-axis and an acute angle 0 with z-axis. Find 6 and the

%
components of a .

23. Find the interval(s) for which the function f(x) =

3
+ —
X

X , x # 0 is
3
increasing.
—> A A A
24, Ifin a parallelogram PQRS, PQ =2i +3j + k and
—> A A A
QR =i - 2j + k, then find the unit vectors parallel to the diagonals

— —
PR and SQ.

25. Evaluate:

tan_l[— %} + cot_l(%j + tan_l[sin(— gD + tan'l(tan%j

65/4/3 * 13 P.T.O.
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59 GUS H 79-3719 (SA) R & 6 37 &, S0 I % 3 3% & |

26. (F) @ X;2=1;Y=Z;3 T U T g Jma i S fig (1, 2, 9) &

V2 R R |

AT

@) Y@ Y=+ +@i- 1] - 3ak am

- A A A
r=1+2wi +2-5wWk +(4u-1)j

o T ol =T gl {1 IS |
2 0 1
27. IREA=[2 1 3|2 dAZ-5A+4]1 giwfaqdhifvg

28, T g, AR SR e o R & s s s
1 e % 3 | T S areht A6 F A A # 4 wrstEat o 6 @k ¥, S
9 B # 7 ASfRAT quT 3 @Sk © | A are-foarg ufaaifar et &, A dm A A @
oremeff < ST &, Srerf oY st % forg & B & Ryt o < G R |
it St # @ ket a1 feremeff <[ €, 1 Tk TRt qelT T TSeRT o T ST AT ST
I I |

29, fFfeifaa Raes Tom Tw = i U6 SR g hifsTe
S
X+ 2y <28
3x+y<24
X > 2
x,y>0

& AT Z = 20x + 10y T ATThHAHIHLIT HIT |

65/4/3 * 14 []
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SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

-2 1-y z-3
2

26. (a) Find a point on the line X at a distance of

x/§ units from the point (1, 2, 3).

OR
(b) Find the shortest distance between the lines

T=@+ni +@-1] -3k

- A A A
r=1+2wi +2-5wWk +4u-1)j.

2 0 1
27. IfA=|2 1 3],thencompute AZ-5A+41.
1 -1 0

28. In a school, the probability of holding a debate competition is % and that
of a quiz competition is % In the two participating teams, A has 4 girls
and 6 boys and B has 7 girls and 3 boys. If a debate competition is held,
the students are selected from team A and for the quiz competition they
are selected from team B. If only two students are to be chosen from the
teams, then find the probability that one will be a girl and the other a
boy.

29.  Solve the following Linear Programming Problem graphically :

Maximize Z = 20x + 10y
subject to constraints
X+ 2y <28
3x+y<24
X > 2

x,y>0
65/4/3 * 15 P.T.O.
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30. (F) HMTA=R-{3)dMB=R-{1}2 | TH e {: A — B 30 IR R &
3 f(x) = (X‘ZJ 2 | Siter AT o T £ uhehl T TR B |

X -3
AT

(@) A n TF HREd o7 qOries 8 qeT S R S<ed Z H 36 TR G § 6
R={x,y): (x—y),nﬁW%, X,y € 7} IWWﬁFWR@@WﬁT
Helg |

31. (%) IR xy=eX"Y %,?ﬁ?aﬁaﬁﬁm
X

YT

2 2
Q) tan‘l{\/l-i_X _\/I_X } FT cos™1x2 & WYL 3Taehels JTd hITST |

\/1+X2+\/1—X2

Qs Yy

T EUE T 4 dH-3909 (LA) JHR & G99 8, S I & 5 37 8 |

32. (%) T@HINT:

I X dx
(x — (2 + 4)

AUAT

(@) UH I IS ;

1
J' xtan 1x

2372 dx

1+x

33. TUHTH I TINMH y=5x+4, y=0, x=-1 AU x = 1 % gRT INSTG & [
AT [T hITSTT |
65/4/3 * 16 []
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30. (a) LetA=R-{3}and B=R - {1}. A function f: A — B is defined by
flx) = (X -2

X_

J . Find whether fis one-one and onto.

OR
(b) Let n be a fixed positive integer. A relation R is defined in set Z
such that R = {(x, y) : (x — y) is divisible by n, x, y € Z}. Determine

if R is an equivalence relation.

31. (a) If xy=e*"7, then find ?
X

OR

2 2
1+ — 41—
(b)  Differentiate tan~1 \/ X \/ X _ | with respect to cos™1x2.

\/1+x2+\/1—x2

SECTION D
This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. (a) Find:

J- X dx
(x — 1(x2 + 4)

OR

(b) Evaluate :

1
J' xtan1x

2372 dx

1+x

33. Using integration, find the area of the region bounded by y = 5x + 4,
y=0,x=-1and x=1.

65/4/3 * 17 P.T.O.
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34, (%) ATHA GHIF y e dx = (y3 + 2x e¥) dy, T y(0) = 1 I TA HIfIT |
JrraT
(@)  3TEehd THIERT (x3 — 3xy2) dx = (y3 — 3x2y) dy T SATISH & J1d hINTT |

35. fiRP(1, 2, 3) dxa X;6 = y;7 = 2‘27 T ST T S ! AATS Jd FhITST |

fsig P #h! i UTe | foret aredt wisrerd L i Gftentor ot 1 hifs |

Qs g

Y GUE H 3 YHIUI-37eqq HTITRA Y97 8, S8 YAk 5 4 HF 8 |

ThI0T 378994 — 1

36. Ueh ShRUST Ueh UH THTHIRT Ahe! o Sl shl ST TEdT & foh SHeh! TialTs o T1STS hl
ATl FEeh! SelTs § 3 cm 3Tersh BT | SHehT TS o T T =1STS o {a7 ol Selrg
T SiTe W 10 cm 3T & | ST =NSTS bl FHAT HeATS o 7 T H SIS T 3HehT TaTg
fA @ 1 cm 8 SA@TE |

SUYF T o HTUR W, FHfAfad T o 3 AR :
() T fammetl &t awid g i @ fARaT dor 3% TTegE wEteRr

AX = B & &9 H e hIfST | 1

(i) 9T I fop am AL o sifaca & | o1 ST T gfte hifT | 1

i) (®) A~! F@HIRT] 2
YT

(Gii) @) A2+ 71 FahfT 2

65/4/3 * 18 []
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34. (a) Solve the differential equation y e¥ dx = (y3 + 2x eY) dy, when y(0) = 1.

OR

(b)  Find the general solution of the differential equation
(x3 - 3xy?) dx = (y3 - 3x2y) dy.

35. Find the length of the perpendicular drawn from the point P(1, 2, 3) to
the line = ; 6 = Y ; 7 -z _27. Also, find the equation of the

perpendicular line joining P and the foot of the perpendicular.

SECTION E

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

Case Study -1

36. A carpenter needs to design a wooden box in the shape of a cuboid such
that the sum of its length and breadth is 3 cm more than its height. Twice
of its length, thrice of its breadth and its height add up to 10 cm. Its
breadth added to 7 times its height is 1 cm less than 3 times its length.

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

(i) Write the equations representing the various dimensions and

express them as the matrix equation AX = B. 1
(ii)  Find if A~! exists. Justify your answer. 1
(iii) (a) Find AL 2
OR
(iii) (b) Find A%+ 7L 2
65/4/3 * 19 P.T.O.
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TeUT 7T — 2

37. UE NGO 7 Tsh =L gae NI T IS S8 o<l ol He & s=H & [T Sl
ATt sfed 1 Hae fomam | e arelt aftat & rer-oTenT ool § 8, s [ J
30 1T T skl AUt &, st 11§ 20 el q9T 10 & 2rfvaf &, qor stee 111§ 30 &t
o i 1 e S S & 2 O o e 8, e = 1,2, 381

ST T W e, Fefetiad wet 3 e e ;

T ST e 2t IAAT 2 |

(1) 3Heh T AT TT AT et A 26T STiyehett T € 2 2

(i)  afe e U &l Sl AT 2, A1 39 A o sfiee ITH & T ST 3ht ATirehelt a0
27 2
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Case Study - 2

An NGO organises a charity event in which they decide to distribute
woollen caps to protect children from winter. The caps to be distributed
are in three separate boxes, Box I has 30 red caps, Box II has 20 red and
10 green caps, and Box III has 30 green caps. The probability that a Box i

is selected and a cap picked out is é, wherei=1, 2, 3.

Based on the above information, answer the following questions :

A person selects a cap.
(1) What is the probability that he selects a red cap ?

(ii))  If he selects a green cap, what is the probability that the cap has
come from Box IT ?

Case Study -3

At a birthday party, children are being served orange juice in conical
cups, as shown in the figure.

R=5cm
@)

H=15cm

Each cup is 15 cm deep and has a radius 5 cm. The juice is being poured
into this cup at a rate of 0-1 cm3/s.
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On the basis of the above information, answer the following questions :

(i) Establish a relation between the height h of the juice in the cup
and radius r of the surface of the juice in the cup, if the
semi-vertical angle of the cone is o.

(i1)) At what rate is the juice level in the cup rising when the juice is
6 cm deep ?

(iii) (a) When the juice is 6 cm deep, then find at what rate is the

upper surface area of juice increasing ?
OR
(iii) (b) When the juice is 6 cm deep, then find the rate at which the
wetted surface area of the cup is increasing.
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