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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(ii)
(iit)
(iv)
(v)
(vi)

(vii)

This question paper comprises four Sections A, B, C and D. This question
paper carries 36 questions. All questions are compulsory.

Section A — Questions no. 1 to 20 comprises of 20 questions of 1 mark each.

Section B — Questions no. 21 to 26 comprises of 6 questions of 2 marks each.
Section C — Questions no. 27 to 32 comprises of 6 questions of 4 marks each.
Section D — Questions no. 33 to 36 comprises of 4 questions of 6 marks each.

There is no overall choice in the question paper. However, an internal choice
has been provided in 3 questions of one mark, 2 questions of two marks,
2 questions of four marks and 2 questions of six marks. Only one of the choices
in such questions have to be attempted.

In addition to this, separate instructions are given with each section and
question, wherever necessary.

(viit) Use of calculators is not permitted.

SECTION A

Question numbers 1 to 20 carry 1 mark each.

Question numbers 1 to 10 are multiple choice type questions. Select the correct
option.

1.

N N N
The value of p for which p(i + j + k) is a unit vector is

A 0
®) %

© 1

D) 3

(tan_l % +tan~! %) is equal to
(A) tan_l[%)

(B) tan_l(%)

(C) g

(D) g

65/3/2 | 3 P.T.0.



3. T iRge T U 1 GETd & < o o fe@mn mn § -
HHT z = 3x — 4y Ueh 329 G & |z sl ¥ &I

(A)
(B)
©)
(D)

y
(4, 10)

0, 8) (6, 8)

(6, 5)

0, 0) (5: 0)

(0,0) I
(0, 8) W
(5,0) I
(4, 10) W

4. IfCRE RN =1 &9 @ veu & b £33 g uftfya &,

fix) = |x| +x AN g(x) = |x| —x

ar fog(x),x<0%f§|§%ﬁ"’ﬂ :
(A)  4x

B 2x

) 0

(D) -—-4x

(A)
(B)

(&)
(D)

650312 |

XIOgXJrljdx S

X

log (eX* log x) + ¢
X

—+c
X

xlogx+eX*+c

eXlogx +c




3. The feasible region for an LPP is shown below :

Let z = 3x — 4y be the objective function. Minimum of z occurs at

y
(4, 10)
(0, 8) (6, 8)
(6, 5)
(0,0) (5,0) .
A (0,0)
B) (0,8)
© (5,0
(D) (4, 10)
4. If f and g are two functions from R to R defined as f(x) = |x| + x and

g(x) = |x| —x, then fog (x) for x <0 is

A 4
B 2x
€ o0
(D) -—-4x

5. '[ ex(wj dx isequal to
X

(A) log (eXlogx) + ¢

eX

(B) —+cC
X

(C) xlogx+eX+c

(D) eXlogx+c
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6. W%’I'ﬁﬂw(x+3y2)g—y =y 1 TUTHH TUTh &
X

Ay
B) -y
© L
y
O -1
y
—2 0 0
7. A A=[0 -2 0 |3 |adjA| R HAAR
o0 0 -2
(A) 64
(B) 16
(&) ()
D) -8
8. fug (23 0dwmad r.31-6] +2k)=—11H g3
(A) 0 3hE
(B) 13%[%
(C) 23
D) %s&mﬁ
9. % y=-x3+3x2+12x—5 I YU T Afeehad T4 7
(A 15
B) 12
<© 9
D) 0
10. XY-GHdd 1 Grey THieh 8
@A r.k=o0
B T.;=0
© T.i=0
M r.on=1
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10.

The integrating factor of the differential equation (x + 3y2)3—y =y is
X

Ay
B) -y
© =
y
o -1
y
-2 0 0
IfA=| 0 -2 0 |,then thevalueof |adjA]| is
0 0 -2
(A) 64
(B) 16
) 0
(D) -8

- A
The distance of the point (2, 3, 4) from the plane r . (3/1\ — 63'\ +2k)=-11

1S

(A) O wunit
(B) 1 unit
(C) 2 units

(D) % units

The maximum value of slope of the curve y = —x3 + 3x2 + 12x — 5 is
(A) 15

B 12

<© 9

D o

The vector equation of XY-plane is
- AN

(A) r .k=0

B T.)=0

© T.i=0

D r.n-=1
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J97 G&IT 11 & 15 a% & G4 Jo1 & @rct! €97 9RT |

11.

12.

13.

14.

15.

fepuit 27 A9 — 3k oISl TR GO HT ATBAR o T |
srrat

A o oA e fw afw 2f - A +k @ §o+2) -k ifs E

T

Th I | 3 Hefl, 4 o 9 280 TG B | A AF IS TH Ay Aigesd 99 |
frepreht ¢ &, A 39 et % f-fm T A @ A e g |

A [0,37’1 H %o f(x) = 2 sin x T U <[JaH TH 8

ZIﬁy:tan_1x+co1;_1x, xe R %,?ﬁ d_y =

dx
Steran

Il cos (xy) =k, T8 kUeh X 8 dAT xy #nn, ne Zg, al
dy _
dx

AX, ZI'ETI X<T
Zrf%{f(x>—{

COS X, ZI'f‘c\{ X>T

T YRTYd e f, x = 1 T Gad &1, dl A T JH 8

97 G&IT 16 G 20 37 G I a1t Fo7 & |

16.

17.

T A1d I

2
J‘|X|dX
-2

AT

W@ﬁm:
J. dx
9+4x2
I8 AU Fd hifoT ™Ed fx) = 7 — 4x — x2 g1 Yed o f, = adam
7 |
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Fill in the blanks in question numbers 11 to 15.

AN AN
11. The area of the parallelogram whose diagonals are 2i and —3k is
square units.

OR
AN AN A AN A AN
The value of A for which the vectors 21 —Aj + k and 1 +2j — k are
orthogonal is
12. A bag contains 3 black, 4 red and 2 green balls. If three balls are drawn

simultaneously at random, then the probability that the balls are of
different colours is .

13. The absolute minimum value of f(x) =2 sin x in {0, 3?%} is

14. If y=tanlx+cotlx, xe R, then ;1_y is equal to
X
OR
If cos (xy) = k, where k is a constant and xy # nm, n € Z, then 3—y is
X

equal to

15. The value of A so that the function f defined by

AX, if x<T
f(x) = '
COS X, if X>T

1s continuous at x = m is

Question numbers 16 to 20 are very short answer type questions.

16. Evaluate:

2
J-|X|dX
—2

OR

Find :
j dx
9 + 4x2

17. Find the interval in which the function f given by f(x) = 7 — 4x — x
strictly increasing.

65/3/2 | 9 P.T.0.
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18.

19.

20.

x % TTUE, sin? (V/x ) o1 3Taeheid I |
2 x 21 T8 A = [ay] SISY, &l I ay; = | ()% |5 Jed € |

@Wﬁqﬁaﬁﬁﬁ%ﬁﬁ%%@ﬁmw% R 991 Bl 8 1 A

uﬁmmm 3 iasm—%laﬁﬁ?ﬁﬁ Tad ®9 U, I &A L hl

YA L 3, d IIReRdl F1d shifsre for -8 wes faeneff yea ga ot aan
2 |

Qs @

97 G&IT 21 G 26 TF Icd9F 972 3H 71 8 |

21.

22,

23.

24.

25.

mﬁﬁl%rsla-‘ékﬂd{m IR b %%Qm + =|:—B>|
3, 9 o heet AR & S b wreaq @iew ¥ |

FreraT
Zofse 5 |few 20— ) +k, 31+7] +k 3 5146 +2k UH FHSAW
Brge it yeId Fuffa =@ § |

1 0 3 1
ﬂﬁA:{ }ﬁ'{BJ:{ }%,?ﬁ(AB)‘liﬁﬁﬁﬁﬂll
-4 2 5 2
?TE x=asecH, y=btan© %,?ﬁ Ozgtﬂ 3—y a hIfST |
X

Ife A 3 B2 92 39 TR & foh P(A) = 04, P(B) = 0-3 9T P(A U B) = 0-6
7, @ P(B’ N A) 71d Hifsre |

x % [q & I :

sin~! 4x + sin~1 8x = —

AT

tan‘l[ cos X J,—S—Z“< <—aﬁwanwﬁaﬁﬁﬁﬁnl

1-sinx
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18.

19.

20.

Differentiate sin? (v/x ) with respect to x.

Construct a 2x2 matrix A= [aij] whose elements are given by

A problem is given to three students whose probabilities of solving it are

é, i and % respectively. If the events of solving the problem are

independent, find the probability that at least one of them solves it.

SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

22.

23.

24.

25.

- -
Show that for any two non-zero vectors a and b,
- > > o> > - )
|la + b|=]a — b |iff a and b are perpendicular vectors.
OR

AN AN A AN A AN AN AN AN
Show that the vectors 2i— j + k, 3i+7j + k and 5i +6j + 2k form
the sides of a right-angled triangle.

1 0 3 1
Find (AB)! if A= and B~ = .
_4 2 5 2

If x=asecH, y=btan 60, then find j—y at Ozg.
X

If A and B are two events such that P(A)=04, P(B)=03 and
P(A U B) = 0-6, then find P(B’ N A).

Solve for x :

} ) T
sin~! 4x + sin~1 8x = — 5

OR

—sinx

Express tan_ltlcoiJ , — 3n <x< g in the simplest form.

65/3/2 | 11 P.T.0.



26. (-1,1,—8) 3 (5,2, 10) ¥ oA Tl @1 ZX-d =l 8 foig W el 2,
39 formg < fgemes @ i |
Qug N

J97 G&IT 27 & 32 T Tcdeb Jo7 4 3h HT & |
27. T=fafed es T gae i 3od fafy 3 ga Hifsw

Fr=faRaa =gaqat & s=ala
z=5x+"Ty
ST =AU HIT
2x+y=>8
X+ 2y =10
x,y20

28. WM T HINT : J-|x —x|dx

29. Q%éﬁﬁﬁaﬁ:@% T ANE AR gE AT & | A fies 1 3T
R a1 1 TAM 60% & | S H § Teh fHeh i Argesdl AT A1aT 8 3T 39
3BT AT 7 | I s W ue A1ar 7, O 1 WIRkehdr & T 98 SWhHa e
77

AT
T ATgfedeh o X Tl TTRhdl s, = 7
01, e x=0
kXZ, Zlﬁ x=1
PX=x)=
kx, 9 x=23a13
‘ 0, 3=l
&l k Ueh 3=R 2 |
Eﬂ_dﬁli\ﬁQ:
(a) k T HH
(b) Px<2)

(c) T X bl HIYY

30.  3TIhdl HHIHLUI
cosydx+(1+eX)sinydy=0

%1 fafirse g1 31d HINT, 59 x = 0 W y=£ feammn g
.65/3/2 | 12




26. Find the coordinates of the point where the line through (-1, 1, — 8) and
(5, — 2, 10) crosses the ZX-plane.

SECTION C
Question numbers 27 to 32 carry 4 marks each.
27.  Solve the following LPP graphically :
Minimise z = 5x + 7y

subject to the constraints

2x +y =8
X+ 2y =10
X, y=>0
2
28. Evaluate: J.|X3—X|dX
-1

29. A bag contains two coins, one biased and the other unbiased. When
tossed, the biased coin has a 60% chance of showing heads. One of the
coins is selected at random and on tossing it shows tails. What is the
probability it was an unbiased coin ?

OR

The probability distribution of a random variable X, where k is a constant
is given below :

01, if x=0
kx2, if x=1
PX=x)=
kx, if x=2o0r3
0, otherwise

Determine

(a) the value of k

(b) P(x<2)

(e) Mean of the variable X

30. Find the particular solution of the differential equation

cosydx+(1+eX)sinydy=0

given that y = g when x = 0.

65/3/2 | 13 P.T.0.



31.

32.

EAUFLAES f(x):1+xl T X € (= o0, 0) TR IRHTNT HeH £: (— 00, 0) — (= 1, 0)
X

Teh Teheh! 9 BTG Hed 2 |

AT
Toney b 999 R¥g=T A=1{1,2,3,4,5,6/F R=1{a,b): |[a—Db|, 27
faafSra 8) weh qodar dey 7 |

e y = x3 (cos X)X + sin~1V/x B, g—y 3Ta hifsre |
X

Qs ¥

97 G&IT 33 G 36 TF IcdF Y976 3H] T & |

33.

34.

35.

36.

TH 9y2 = x3 % 9 fog T g, 99 W a6 W fies g1 1&0 T |
e s1GT § | Iifrerst o gt Y 3ma kil |

guisy b @

X—2:y—2:z—369ﬂ x—2:y—3:z—4
1 3 1 1 4 2
TER ThH-GH ol Hred! 3 |
gfdesed forg & Fowmes i F1d Y | 39 Q T@isll &l Adfay i a
gadd 1 e ot Fa i |

Wﬁﬁl@,w@ﬁx—yzm 3X—y:OHQJITX+y:12@&ﬁ?a—>T$T
&Il ST I, |

AT

FHThE o ITAN 8 I x2 + y2 = 4 T WM x +y = 2 ° TR Y &7 1 &%
EIGEAIS

fretcfigd FieRtr fer 1 ga 3Tegg oty | §1d i
X—-y+2z=7
2x —y + 3z =12
3x+2y—2z=5
Jrera
IRfEes dfshansti g ffaRad oeg A 1 Sohn IH hifve, S|t
2 1 -3
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31.

32.

Show that the function f : (— «, 0) —» (-1, 0) defined by f(x)= ]
X €(— o0, 0) is one-one and onto.
OR

Show that the relation R in the set A = {1, 2, 3, 4, 5, 6} given by
R =1{(a,b): |a—Db]| is divisible by 2} is an equivalence relation.

If y =x3(cos x)* + sin~1vx, find j—y X
X

SECTION D

Question numbers 33 to 36 carry 6 marks each.

33.

34.

35.

36.

Find the points on the curve 9y2 = x3, where the normal to the curve
makes equal intercepts with both the axes. Also find the equation of the
normals.

Show that the lines
X—2=y—2=z—3 and x—2=y—3=z—4
1 3 1 1 4

Also, find the coordinates of the point of intersection. Find the equation of
the plane containing the two lines.

intersect.

Using integration, find the area of the region bounded by the lines
x—y=0, 3x—-y=0 and x+y=12.
OR

Using integration, find the smaller area enclosed by the circle x2 + y2 = 4
and the line x + y = 2.

Solve the following system of equations by matrix method :

X—y+2z="T7
2x —y + 3z =12
3x+2y—z=5
OR
Obtain the inverse of the following matrix using elementary operations :
2 1 -3
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