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General Instructions :
(i)  All questions are compulsory.
(ii)  This question paper contains 29 questions.

(iii) Questions 1-4 in Section A are very short-answer type questions carrying 1 mark
each.

(iv) Questions 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Questions 13-23 in Section C are long-answer I type questions carrying 4 marks
each.

(vi) Questions 24-29 in Section D are long-answer Il type questions carrying 6 marks
each.

g - A
SECTION - A

TYT T 1 9 4 TF TAH U9 1 HAF HE |
Question numbers 1 to 4 carry 1 mark each.

1. o UH @1 x AT y SIS G 90 % W SHHRT: 90° Tl 60° % HIUT S &, ar [0
T E 2-3T8T Tl G S9N & T Fohei=T ST S & |

If a line makes angles 90° and 60° respectively with the positive directions of x and y
axes, find the angle which it makes with the positive direction of z-axis.

3
2. nﬂaﬁﬁ%ﬂz:fydx
2

3

Evaluate : j 3% dx.
2

3. ACA, 3 X 3 H FCHHINT 3T &, o k 1 T 7 8 a5 det(A~!) = (det A)XE |
If A is a 3 x 3 invertible matrix, then what will be the value of k if det(A~!) = (det A)X.

kx
— , Ax<0 .
4,  IFET K H HH TG BT b FeAT f(x) =9 | x| TS omEEA Y
3 ,3ARx=0
: s ) , ifx<0 .
Determine the value of the constant ‘k’ so that the function f(x) = | | x| is
3 ,ifx=0

continuous at x = 0.
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gug -d
SECTION - B

TYT TEAT 5 9 12 T TAE T 2 SH AT |
Question numbers 5 to 12 carry 2 marks each.

5. o #ifsw fe afs E qen F @ds 92t € & 92910 E a9 F' ot W0 g2 € |
Prove that if E and F are independent events, then the events E and F' are also
independent.

6. Th DI HH Aheld a1 SIeIe AT & | I8 UfdfeT Fehoiq qr sqeie el 31fues 9 31 24
T ST Gl & |waﬁzaﬁmﬁﬁwﬁawwﬁaﬁawﬁﬁ%ﬁawm% | U

o o 31k ¥ 31eh 16 HeT THT 3T & | T +ehotd T X 100 T 1 T el T T 300
AN & | Y U 5T H fhaH-fha Tie WehR o T S o T 3tfiehad & I ST o feT
T (e WA A H S5 | F8 AT & U 6 U0 1 SR o |

A small firm manufactures necklaces and bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24. It takes one hour to make a bracelet
and half an hour to make a necklace. The maximum number of hours available per day
is 16. If the profit on a necklace is ¥ 100 and that on a bracelet is ¥ 300. Formulate on
L.P.P. for finding how many of each should be produced daily to maximize the profit ?
It is being given that at least one of each must be produced.

dx
7 srmaaﬁq;jx2+4x+8
, dx
Find x?+4x+8

8.  uiey fop uek fauw qufie omege & fashot & @it e/aga I € |

Show that all the diagonal elements of a skew symmetric matrix are zero.

d
9.  ATsin?y + cos xy = K F oW x = 1,y=% w axzfrﬁaﬁfﬁﬂf |

d T
Findaxzatx: 1, yzzifsin2y+c0sxy:K.

10. 39T o wer f(x) = 4x3 — 1832 + 27x — 7R W TG T6HH & |

Show that the function f(x) = 4x> — 18x? + 27x — 7 is always increasing on RR.

11. 39 W@ & e g Fq Hie St f§g A, 2, —1) ¥ @ SRl ¢ oaer @
5x-25=14—Ty =352 F AR & |
Find the vector equation of the line passing through the point A(1, 2, —1) and parallel
to the line 5x — 25 =14 — 7y = 35z.
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12.

13.

14.

15.

65/1/2

Thy = 5x — 2x3 % foIT A x, 2 THE/A. Bl ST A 9 @1 € A °5b ol TV F IR W
A FTTT x =3¢ |

For the curve y = 5x — 2x3, if x increases at the rate of 2 units/sec, then find the rate of
change of the slope of the curve when x = 3.

g -|
SECTION - C

TYT TEAT 13 23 T UAF U9 4 HF HE |
Question numbers 13 to 23 carry 4 marks each.

xsmx
T T HIT f

1+ cos? x

m
32

HH 0 T : j|x sinnx|dx
0

T

Evaluate : f

0
OR
312

Evaluate : J |x sin T x|dx
0

X sin x

1 +cos?x

T BT T staeret THIOT (13 — 3xy?)dx = (3 — 3x2y) dy T THT &
x2—yr=c(x?+ y?)? TRl C TH A=A ¢ |

Prove that x> — y? = c(x?> + y?)? is the general solution of the differential equation
(3 = 3xy?)dx = (y* - 3x?y) dy, where C is a parameter.
W?:g+j+1§,g:?w?:clg+czj+c3f<%ﬁﬁ

(a) HATc, =172 c,=2% dlc, T HIST S &, b 721 ¢ Feewelid T |

(b) Ac,=—1Tc, =1 ¥l U e, 7 HE AT, b 7 ¢ Hl Feaeld Tl a1
e |

A

Let@=i+j+k b=iand T =c,i+c,j+c;k then
(a) Letc,=1andc, =2, find c; which makes 2, B> and © coplanar.
(b) Ifc,=-1and =1, show that no value of ¢, can make 2, B> and C coplanar.

4



16.  W: I8 WET ST € foh Uoh Tegas] A THIST § 31 ST Il & | Ueh Ao o oo | 3
TRFaE 5 IR T 4 IR TG ordl & | T8 Tk I bl & T el § (o6 S 37T & | Wik
T DT b Taga § 6 ST |

AT 3T WeHd ¢ [ TeT T Tl aretl THST | 3{14eh 3TET Urar & 2

Often it is taken that a truthful person commands, more respect in the society. A man
is known to speak the truth 4 out of 5 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Do you also agree that the value of truthfulness leads to more respect in the society ?

1 1 2b
17. mﬁﬁ?ﬁv‘tan{g+§cos‘1%}+tan{£ = 4%}:

408 a

Prove that tan & + + cog1 2 L S i
rove that tan 4+2COS b +tan4—2cos b= a

X xX+y x+2y
18. @RIUTERT o TOTEET T UAT Bk g AL IR | x+2y o« x+y | =9%(x +y).

xX+y x+2y X

AT
2 -1 5 2 25
WHTA:(3 A j,B=(7 4),C=(3 8),WWDWW%CD—AB=O.
X xX+y x+2y
Using properties of determinants, prove that | x+ 2y X x+y | =9%(x+y).
xX+y x+2y X
OR

2 -1 5 2 25
Let A = ,B= ,C= , find a matrix D such that CD — AB =O.
3 4 7 4 3 8

19. W (sin x)* + sin~! \[x %1 x % QUeY, 3Faeher ST |
arerat

2
Al xm yn = (x4 yym 0, A o Ao L = 0,

Differentiate the function (sin x)* + sin™! \/;c with respect to x.

OR
d2
If x™ y" = (x + y)™* ", prove that d—x§ =0.
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20.

21.

22.

AT WX FAA FAA0, 1, 2, 38 Fohd © | G & 6 P(2) = P(3) = p T P(0) = 2P(1) |
2

I Ep,x; = 2Xpx; & T p M A A ST |

The random variable X can take only the values 0, 1, 2, 3. Given that P(2) = P(3) = p

and P(0) =2P(1). If Zpixi2 = 2¥p,x;, find the value of p.

TG & WA § Uk ST ABC 1 &%t 1 hitie, f51aes o A1, 2, 3), B(2, -1, 4) T
C4,5 -1)F |

Using vectors find the area of triangle ABC with vertices A(1, 2, 3), B(2, -1, 4) and
C@4,5, -1).

71 Yeh Mo A i T §RT &6 iU
Z = 4x + y T HIEHT HIFT -
1 SFeRiel & 3iad: x + y < 50,
3x+y<90,
x=10
x,y=20
Solve the following L.P.P. graphically
Maximise Z=4x+y
Subject to following constraints  x +y < 50,

3x+y <90,

2x
23. srma%ﬁmrzj(szr Dy ®
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queg -
SECTION -D

TYT TEAT 24 T 29 T TAF U 6 3HF HE |
Question numbers 24 to 29 carry 6 marks each.

24. FHSH & WA F 3T BT 3R Y &1 9 &1t ST it ST 9 (=2, 1), (0, 4) 7
(2,3)%
rerat
THREAT % WA F g k2 + y2 = 16 TN W@ [y = x §RT 04w =qeier § Y & o gEwer
T HIT |

Using integration, find the area of region bounded by the triangle whose vertices are
(-2, 1), (0, 4) and (2, 3).
OR

Find the area bounded by the circle x2 + y2 = 16 and the line /3y = x in the first
quadrant, using integration.

25. aawaﬁw;c%xx+y=xcosx+sinxw%rfwzwsrmﬁﬁmﬁm%%mx:g g
y=1%1

d
Solve the differential equation x EXX + y=Xxcosx +sinx, given thaty =1 when x =

Na

26. 3 GHA I FHIHOT T BT S guedl ° - (21— 3] +4k) = 1qn T - (-] +4=0
Ticree T ¥ S STl & T GHA T - (21 — ] + K) + 8 = 0 T oiead € | 37 3 i
T T ORI Il Aot § W@l x — 1 =2y —4 =3z — [2 3ida= & |

rerat

3G T H FHIAE qAT G T AT HioTT 57 {65 (1, 2, — 4) ¥ gL Sl & e e
x-8 y+19 z-10_ x—-15 y-29 z-5
3 7216 0 7 ™3 =Ty T
Find the equation of the plane through the line of intersection of T - (2? - 3]A + 41A<) =1

W ¢ |

and T - (/i\ - j\) + 4 = 0 and perpendicular to the plane T - (2/i\ —j\ + ﬁ) + 8 = 0. Hence
find whether the plane thus obtained contains the line x — 1 =2y -4 =3z - 12.

OR
Find the vector and Cartesian equations of a line passing through (1, 2, —4) and

) . x=8 y+19 z-10 x=15 y-29 z-5
perpendicular to the two lines 3 = 16 = 7 and 3 = 8 - 35
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27.

28.

29.

65/1/2

T 1 R, — [-5, ), I f(x) = 9% + 6x — 5 TN W & W =R HiFQ | T2 6 f

FHHU & T £ (y) = (@)
Sﬁ:ﬁlﬁﬁf@m’
(i) f1(10)

4
(i) yaf(y) =3,
SRl R, Tt TR STdforsh et & aead |

3
oM Ak * STA=Q - {1} WAfla,be AFTUHa*b=a—b+ab3N
R & % A fafmg aer TEarl 9 W T T | H A H deaHs 3edd [ ST |
3T A % SICHHIN 3Tedd FT hiTT |
Consider f : R, — [-5, =) given by f(x) = 9x2 + 6x — 5. Show that f is invertible with
61

fA(y):(@),
Hence Find
(i) f1(10)

4
(i) yiffl(y) =3,

where R_is the set of all non-negative real numbers.

OR
Discuss the commutativity and associativity of binary operation ‘*’ defined on
A=Q- {1} bytherulea*b=a—-b+ ab for all a, b € A. Also find the identity
element of * in A and hence find the invertible elements of A.

T 4T ST TR STehT MR SRR & e Saer ST €, <7 3Ta 1024 99 9t & | 37ER
T ST B I o A W G T 5 W T I 7 Tl o WHE W @ 2,50 wid o I
T | TR P M P FAAH T 1 HIWT |

A metal box with a square base and vertical sides is to contain 1024 cm?. The material

for the top and bottom costs ¥ 5 per cm? and the material for the sides costs T 2.50 per
cm?. Find the least cost of the box.

2 3 10
agA=| 4 -6 5 [gdAAlTa=T |
6 9 20
2 3 10 6 5 6 9 20
-1 £ 2. 2 _, 20 2 L0 2 2
A éo‘u?:ﬁﬂ@wﬂwﬁmx+y+Z_2,x—y+z_5,x+y—z_—4aﬁwaﬁm|
2 3 10
IfA=| 4 -6 5 | find A~'. Using A~! solve the system of equations
6 9 20
2 3 10 4 6 5
—+—+—:2,———+—:5;§+2—2:—4
x'y' oz X'y z X'y z



