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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)  This question paper comprises four sections —A, B, C and D. This
question paper carries 36 questions. All questions are compulsory.

(it) Section A — Question numbers 1 to 20 comprises of 20 questions of
1 mark each.

(iti) Section B — Question numbers 21 to 26 comprises of 6 questions of
2 marks each.

(iv) Section C - Question numbers 27 to 32 comprises of 6 questions of
4 marks each.

(v) Section D - Question numbers 33 to 36 comprises of 4 questions of
6 marks each.

(vi) 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.

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

(viii) 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.

3x 3 4 -2
1. If = , then the value of x is
13 x 8 5
A 3
(B) =£5
(C) 25
(D) =1

se)e :




2. A= {
(A)
(B)

(&)

(D)

(D)
65(8)/B

COsS 00 — sin

sin o COS o

wla ola

DA

ﬂaam,zrmw:o%,amm%

b|=3 @ a.b=12J3 &, @ |axb |



Cos 00 — sin

2. ForA= { ﬂ, if A+ A’ = O, then the value of a is

sin o COS o

(A)
(B)

(&)

3. tanl (%) —cot~1 (— %) is equal to

(®)

(D) -

— —
4. If |E>|=8,|b|=3 and a.b = 12+/3, then the value of

%
|2 xb | is

(A) 24
(B) 144
C) 2
(D) 12
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n/2
1
— —  dx g
.([1+1/cotx x %
A) T
(A) A
T
(B) g
T
(C) 1
T
(D) 5

aﬁ@%@x-a&?amy-amﬁngamgéswam?ﬁ%,?ﬁ

IE @1 z-3& ¥ S I S 1, 98 8
T
(A) 2
B) 0
T
(C) 1
D T
(D) 3
@ T=G-+ri+5] +k) 6 auaw
T.(i-j+ak)=5 a2
(A) 2
1
B =
(B) 5
1
C =
© 3J2
_9
D =
(D) 373



n/2

I B dx is equal to
) 1+ Jcot x

(A) g

(B) g

(C) g

® 2

If a line makes angle % and g with x-axis and y-axis

respectively, then the angle made by the line with z-axis is

T

(A) 5
B) 0
T

(C) "
D) T
(D) 3

. . - JAN A JAN /AN FAN
The distance of the line r = (i — j)+A(i +5j + k) from

> A A .
the plane r.(i —j +4k)=5 is

(A) 2
(B) %
(©) ﬁ
(D) %

65(8)8 7 P.T.0.



10.

forell Waer TumH G9e & gaTd & hi €| o fagati (3, 4) du
(5, 0) W 3T B z = ax + by, & a, b > 0 &1 feehdq 99 g9
AT B, al

(A) a=2b

(B) 2a=b

(C) 2a=3b

(D) 3b=2a

aeT bl 3= YHR T Bl TS TEN H U Ueh-Ush hich, TIGLATIHT Hlzd,
3l I eIl T | 98 I oSG8 B 4T GO U % STH B ol
TRrehdT &

(A) i+i
13 " 13
1 4
B) — x =
B 13751
© 2.3
52 51
11
D) — x —
D) 313

If¢ X Tk Ao =R g SHeh! TTRIehdl sie i< feam 7 g -

X 0 1 2
PX)| k | 4k | k

@ k 1 /I 9T SIS h1 A1, ShAST: 8

@ 1
®B) %,2
(©) %,1
(D) 1,%

=



8. If the corner points (3, 4) and (5, 0) of the feasible region in an
LPP, give the same maximum value for the objective function
z = ax + by, where a, b > 0, then we have

(A) a=2b
(B) 2a=b
(C) 2a=3b
(D) 3b=2a

9. Two cards are drawn from a well-shuffled pack of playing
cards one-by-one with replacement. The probability that the
first card is a king and the second card is a queen is

(A) i+i
13 " 13
1 4
B) - x _*
B 3751
© 243
52 51
11
D) — x —
D) 333

10. If X is a random variable with probability distribution as given
below :

X 0 1 2
PX)| k | 4k | k

The value of k and the mean of the distribution respectively

are
@ 1
®) 2
(©) %,1
(D) 1,%

65(8)8 9 P.T.0.
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11.

12.

13.

14.

15.

T T 969 R, 99=0d N § 39 YR qiTiyd g 76
R={(X,y):2x+3y=15,x,yeN},?ﬁR={ , }.

I A={4X 0} e A—1={1 0}%,zﬁx=

2x 2%

kcosx, aﬁx;én
IfE B flx) = 4 T 2X

3 |

Thy=2x2+3sinx b x = 0 W G T aficda K yguEar 2
|

ST
Teh 3CUTE 1 x THISAT o Tashd & T A I (T H)
Rx)=3x2+36x+5 8 Yed 2 | x=12 W G 31 & |

wRw—2i -5 +2k & R # 9 T whwmw W wH @Rw R
|

Y97 G&IT 16 & 20 3717 Ti&g 35X q1cd J97 8 | I9F 971 3F F1 & |

16.

17.

5 3 -1
e -7 x 2| =07, A xH AH 1A HIT |
9 6 -2
ﬁﬁﬁﬁlﬁ:
3
J‘(X+2)(X+210gx) dx
X



Fill in the blanks in question numbers 11 to 15. Each question is of
1 mark.

11. Let R be the relation defined in N, as

R={x,y):2x+3y=15,%x,y € N}, then R = { , 1.
4 0 1 0
12. IfA=| and A-1l= , then x =
2x  2x -1 2
k cosx . T
, 1fx#—
13. If the function f(x) = { ™~ 2x 2 is continuous at
2 , ifx= g

X = g, then the value of k is

14. The slope of the normal to the curve y =2x2+ 3sinx atx=0
18

OR
The total revenue (in ¥) received from sale of x units of a

product is R(x) = 3x2 + 36x + 5. The marginal revenue, when
x =12 1s

15. A vector of magnitude 9 units in the direction of the vector
A A VAN
-21i—j +2k is

Question numbers 16 to 20 are very short answer type questions.
Each question is of 1 mark.

5 3 -1
16. Find the valueofx,if | -7 x 2 |=0.
9 6 -2

17. Find:

dx

j (x +2) (x + 2 log x)°
» X
-65(B)/B, 11 P.T.0.



18. ¥ FTd hIfIT :

/2
J log (tan x) dx

19. 3d shIfSm ;

20. Tr=fafga Taeha THIRTT T SATIh & A hINTT

—— =1+x)(1+y)
X

AUAT
frefafaa Tashet THiehtur o ot THTheH T TG hITT

+ycotx=2x+x2cotx (x=0)
X

WIE @
Jo7 GEIT2] 26 TF IIH JoH &2 HFH 5 /

21. <uIisy fop @it areafaes weeti & ag=a RH
R = {(a, b) : a < b2} g GRAING ¥&g R 7 df T6ged & 3 T &
T 2 |

AAAT
tan—1 [2 cos (2 sin~1 (%))] T 99 JTd hIfT |



18.

19.

20.

Evaluate :
n/2
I log (tan x) dx
0
OR
Evaluate :
2
J. | x | dx
-1
Find :
I x% log x . dx
Find the general solution of the following differential

equation :
d_y =1+x)1+y)

dx
OR

Find the integrating factor for the following differential

equation :
dy 2
. +ycotx=2x+x2cotx (x=#0)
X

SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

Show that the relation R in the setR of all real numbers,
defined as R = {(a, b) : a < b2} 1is neither reflexive nor
symmetric.

OR

Find the value of tan—1 [2 cos (2 sin~1 (%))].

65(8)8 13 P.T.0.



22.

23.

24.

25.

26.

. 92
It siny=xsin(a+y) %,ﬁﬁ@ﬁﬁ?%?: S (a+y).
X

sin a

TH y=x2+4x + 1 % 65 (3, 22) W TH=i-t@1 1 FHiwE J@
i |

afe @ =1 +2] +3k @ ?:2?+4§—5ﬁwwﬁta§ﬁa
I g T YATeT ol &MU Hid 7, O 36 FUTR Igys o ool &
HHTGR HToTeh TS 3Td shifoiy |

AT
A A A A A A
M a =21+ +3k, b =—i+2] +kanm < =3i +] +2k
%
2@ a .(b x c) I HRNT |

Yard x—-1 2-y z-3 x—-1 y-1 z-6
e -3 — 2\ 2 3\ 1 -7

AEEd &, Al A I HH FA HITC |

?ﬁ‘EIE:lTé'ﬁAHQTB%EW,ZIﬁP(A):%,P(B):%?f?ﬂ

P(B|A)=%%,?ﬁp(AUB)amﬁﬁm|

Qs 1

J97 GEIT27 T 32 TF b o7 &4 3FH 5 |

27.

THET Teh Bl f:R-{-%} SR, fx) = 34X4§mm°{mﬁ?r% |

X +

mﬁn%quﬁwélm:wqfﬂ—{—%} —s URET R
gfda™ Td it |



22.

23.

24.

25.

26.

.2
If siny =xsin (a +y), then prove that dy -5 .(a +y) .
dx sin a

Find the equation of tangent to the curve y = x2 + 4x + 1 at
the point (3, 22).

S A A DA A A
If a =1+2j+3k and b = 2i +4j —5k represent two
adjacent sides of a parallelogram, then find the unit vector
parallel to the diagonal of the parallelogram.

OR
%
If E):ZIi\+/j\+31/;, b :—/i\+2/j\+1/;and?:3/i\+/j\+21/;,
ﬁ
then find & .(b x ¢ ).
x-1 2-y z-3

= and
-3 — 2\ 2

Find the value of A so that the lines

x-1 y-1 z-6

are perpendicular to each other.
3\ 1 -7

For two events A and B if P(A) = %, P(B) = % and

P(B | A) = %, then find P(A U B).

SECTION C

Question numbers 27 to 32 carry 4 marks each.

27.

4

Let a function f: R — {— g} — R is defined as f(x) = 4x

3x+4

Show that fis one-one function. Hence, find the inverse of the

function f: R — {— %} — Range of f.

65(8)8 15 P.T.0.



28.

29.

30.

31.

32.

3 2
ZI'Fq’y=tan_1£3X_X },—i<x 1 %?ﬁd—y?f?ﬂd—y

1-3x2) 3 V3 dx dx?
I HIfY |
AAAT
ZI'Ff;’y (tan™ X)Z%ﬁW%(X2+1)2 +2X(X2+1)
X X
El'l?[ﬁﬁﬂ:

J‘ X dx
x-1%(x+2)
ffafaa sTaerar iR &1 g hIfST -

X COS (Z) d_y =y coS (Zj + X
x ) dx X

Teh BRI @ YR o WISAl sl 39 YhR HAT =Edr & 6
oo o foefim A &1 9es +H-8-%0 8 e R faerftm C &1 wes
HH-G-HT 10 g0 & | 9T [ H 2 AEes faerfia A ufd kg 3R
1 9 faetfim C ufd kg 8, Siefes wisa 114 1 A foerfim A gfa
kg 3R 2 A faerftm C ufd kg® | feon mn 2 f ufd kg wis9r I =i
wlied § T 50 3 afd kg WS I @lied § T 70 ovd & | fagm
1 39 ANTd Sl Y T o Y 3 GHEIT hl Teh Igeh TUTH JHET
% €9 H PEg VT |

I I T 4 ATA R 3 el e 3 3R A 11T 3 A1 AR 5 HleAl Tig
2 | gFl Sl o @ Frgesd Th W g1 Sl 8 AR 3EH 8w Tie
Ferrell Sl 2, S fop ATt 9SSt B | WRekar Sd shifsie T T
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28.

29.

30.

31.

32.

3 2
Ify=tan_1(3x_x } 1 1 dy . dZ%y

5 <X < then find =~ and —=
1-3x

- V3 \/§ dx dX2
OR

If y = (tan~! x)2, then show that (x2 + 1)2 LY =2 +2x (x2+ 1) dy _q.

dx X

Find :

J‘ X dx
(x—-12 (x+2)

Solve the following differential equation :

X COS (Z) d_y =y cos (Z) + X
x ) dx X

A dietician wishes to mix two types of foods in such a way that
vitamin contents of the mixture contain at least 8 units of
vitamin A and 10 units of vitamin C. Food I contains 2 units/kg
of vitamin A and 1 unit/kg of vitamin C. Food II contains
1 unit/kg of vitamin A and 2 units/kg of vitamin C. It costs
T 50 per kg to purchase Food I and ¥ 70 per kg to purchase
Food II. Formulate this problem as a Linear Programming
Problem for minimising the cost of such a mixture.

Bag I contains 4 red and 3 black balls. Bag II contains 3 red
and 5 black balls. One of the two bags is selected at random
and a ball is drawn from the bag, which is found to be red.
Find the probability that the ball is drawn from Bag II.

OR

Two cards are drawn successively without replacement from a
well-shuffled pack of 52 cards. Find the probability
distribution of the number of aces and hence find its mean.

65(8)8 17 P.T.0.
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J97 GE&IT 33 36 TF IIH JoH &6 HFH 5 /

33.

34.

35.

36.

11 1
wegg A=|1 2 -3| % fau, guise fs
2 -1 3

A3 _6A2 + 5A +111=0. 37d: A~L 3q shifsw |

AUAT
T % e 3 e & FrefaRad B x 3% R g B
X+ 3 X+ 7 x -1

X+ 7 x—1 x+3|=0

x—-1 X+ 3 X+ 7

2T o6 T feu U ot=R 99 o ofdvia @t sTEal H & w1 &E%d
I=d9 BT 3 |

HAYAT

FAIUA F1d shifel 1 f(x) = sin x + cos x, 0 < x < 2 gRI Yed
o f, PR agam a1 Rt s 2 |

GHTRTH o TANT | 39 FIThR &3 1 &9%hd Fa shiterg ek iy
(2,0), (4,57 (1,4) ¢ |

@ XIS:yg6=Z;4 &l IdfAse HE ITA 3T FHAA HT B

a1 FGw FHIR AT KT S fag (3, 2, 0) H Bl AT 2 |



SECTION D

Question numbers 33 to 36 carry 6 marks each.

33.

34.

35.

36.

1 1 1
For the matrix A={1 2 -3],
2 -1 3

show that A3 —6A2 + 5A + 111 = 0. Hence, find A™L.
OR

Using the properties of determinants, solve the following for x :
X+ 3 X+ 7 x—1

X+ 7 x—-1 x+3[=0

x—1 X+ 3 X+ 7

Show that of all the rectangles inscribed in a given fixed circle,
the square has maximum area.

OR

Find the intervals in which the function f given by

f(x) = sin x + cos x, 0 < x < 27 is strictly increasing or strictly
decreasing.

Using integration, find the area of triangular region whose
vertices are (2, 0), (4, 5) and (1, 4).

Find the cartesian and the vector equation of a plane which
passes through the point (3, 2, 0) and contains the line
x-3 y—-6 z-4

1 5 4




