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General Instructions :
Read the following instructions very carefully and strictly follow them :

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

(i1) Section A — Question numbers 1 to 20 comprises of 20 questions of
1 mark each.

(i11) 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 1s 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.

ax B 4 -2
1. If = , then the value of x 1s
13 x S O
(A) 3
(B) £5
(C) 25
(D) +1
-65(B)/B 3 P.T.0.
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(A)

S| A

(B)

COS 0. —Ssin o

COS O

,
—cot~1 | — 1 ) IO &

& T, Iic A+ A’ =013, d ol HH 3
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cos o —sin o
For A=| 1f A+ A’ =0, then the value of a 1s
SIn o0 COS O

(A) %

(B) g

(C) g

(D)

tan—1 i\/lgj — cot—1 i— \/15) is equal to
(A)

(B) g

(C) \%

(D) - g

— —
If \E)\ =8, | b | =3 and 2. b = 12+/3, then the value of

| a B) | 1s
(A) 24
(B) 144
(C) 2
(D) 12
65(8)8 5 P.T.0
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/2
1
D. dx s
E‘). 1+ \/cot X . %
N
(A) -
B
(B) :
7U
(C) i
D) =X
(D) -
6. I Teh T x-HY qAT y-31& ¥ SHH: g a g % ShIU] ST 3, dl
I8 [T z-3AT U Il IV S0 8, I8 &
7U
(A) 3
(B) 0
I
(C) v
D)y »
(D) ]
7. W@ T = 1—3})+k(?+53+1/;) <hl A
T. (;\ —3\ +4k)—5 ﬁ@%
(A) 2
1
B
(B) 75
1
C
(C) 375
— 2
D
65(B)/B 6
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n/ 2 .
I dx 1s equal to
: 1+ \/cot X
(A)
3
B) »
(B) "
o) X
(C) 1
D) X
(D) :
If a line makes angle % and g with x-axis and y-axis
respectively, then the angle made by the line with z-axis 1s
INE
(A) ;
(B)© 0
o) §
(C) y
D)~
3
: : —> i A . A
The distance of the line r = (1 — j)+ M1 +5) + k) from
N\ N\ N\
the plane r.(i —j +4k)=5 is
(A) V2
1
(B)
J2
1
(C)
3v2
— 2
(D)
3v2
-65(B)/B 7 P.T.0.
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8. Torell g WA TWEAT < GETd &F s €T o fagani (3, 4) q9
(5, 0) W I ®eAd  z = ax + by, Jal a, b > 0 I AHhdH AH THH
3T 7, dl
(A) a=2b
(B) 2a=">D
(C) 2a=3b
(D) 3b=2a

9. O hl TS| YR H ®Il T T H H Teh-Ush hich, TIAEATIHT Higd,
a1 O bt T | 9B O <SG B G gL U o STH B <6l
YTRIhdT 3

(A) 1.2
13 13
(B) i % i
1 ek
(C) = X 3
o2 Wl
(D) amx =
8. IS

10. Il X Teh Agleseh =R g ST TRkl sed ==l feam T 7

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

dl k oh1 A9 AT ¢4 1 HIEA, hy: &

1
A -1
1
B) 2
1
© 1
D) 1, %
.65(B)/B| 8
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8. If the corner points (3, 4) and (5, 0) of the feasible region in an
LLPP, give the same maximum value for the objective function
z = ax + by, where a, b > 0, then we have
(A) a=2b
(B) 2a=Db
(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 1s a king and the second card 1s a queen 1s
(A) - + L]
13 13
B L2
13 51
© W
529o1
(D) 1 X L)
3”7 148
10. If X 1s 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
(A) =,1
7
1
(B) —, 2
6
1
C) —,1
(C) "
1
D) 1, —
(D) ”
.65(B)/B 9 P.T.O.
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9T Geegr 11 & 15 &

& Y991 H GIcil 1 9RT | JeJb JI7 1 37h FT & |

11. 91 T @699 R, 9= N § 39 TR qRYTYT & Toh
R={(x,y):2x+3y=15,%x,y € N}, @R ={ ] }.
4x 0 1 0
12. A= dAl A_1= ,?‘h —
" ox  2x| _1 2] .
kcosx, Elﬁx:tz
13. Ife Be flx) = { &~ 2X 2 x=" wogg @k
T 2
2 " Elﬁng
0 3 |
14, 9% y=2x2+3sinx o x = 0 W G T JAHAS &l JIUT &

SHUAT

Teh 3l hl x SISl b TIshT H UTtd A AW (T H)
R(X)=3X2+36X+5ﬁﬂaﬁ%| X=12WW3TI?[% |

N\ N\
giesl — 21 — 7 +
|

15.

ok i fesm # 9 o wRww w1 uw @lew B

J97 &7 16 & 20 37fd T 3% dict J97 8 | I J97 1 37F FT & |

5 3 -1
16. I |-7 x 2| =0 =, dl xh HH IJATd hIlT |

9 6 -2
17. EI'I?I%P\'%TQ :

3
J‘ (X +2)(x + 2 log x) dx
X

o588 o
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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=1x,v):2x+3y=15,%x,y € N}, then R = { : ;.
4 0 1 0
12. If A=| and A-1= then x =
_2X 2X_' = 1 2_'
'k cosx . T
i x#E—
13. If the function fx) = { ™~ 2% B 1S continuous at
2 ﬁx=g

X = -g, then the value of k 1s

14. The slope of the normal to the curve y=2x2+ 3sinx atx=0
1S

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 18

15. A vectorof magnitude 9 units in the direction of the vector

N\ N\ N\
_92i —j +2k is

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

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

17. Find:

dx

I (x +2) (x + 2 log x)°
X

I A TN T IS A, TS THC 6 T ol et AT AT I AT H BT i
2 3

z £

= =

1 F

E z

L4 =

<

: | - ] ] ]
g . : : -

o 1o TS T L T e T 6 e T e T B BN TR s B AT TR B
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18. WM ITd <hIlWIU :

/2
j log (tan x) dx
0

19. EI'I?I%P\'%I'Q:

20. THHTARGd dehcl THIHUT bl ATIh & I1Td hITIU

d_y =(1+x)(1+y)
dx

S-S

fefeTigd sTaeet TRt o foTT HHTehete Tureh FTd HITT -

g—y +ycotx=2x+xzcotx (x#0)
X

is 9

Y97 GEIT 21 26 TFH JAF J97 F 2 3F & |

21. TUISY Tob Gt IrEdfcreh gt & 9= RH
R ={(a, b):a<b? GRI INUING @99 R 7 @ &qed &8 AR 7 7
gaMd & |

AT

tan—1 [2 cos (2 sin—1 (%))] <l HIH ITd @%IQ |
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18.

19.

20.

%
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Evaluate :
/2

I log (tan x) dx
0
OR

Evaluate :
2

j x| dx

-1

Find :
I x2 log x . dx

Find the general solution of the following differential
equation :
dy =(1+x)(1+y)

dx
OR

Find the integrating factor for the following differential
equation :
dy

= +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 < b%} is neither reflexive nor
symmetric.

OR

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

I A TN T IS i, TS THC 4 TSl e AT AT o AT H E AT E
- 5
¥ z
= =
¥ A
E z
- =
: | - ] ]
£ : : 3 -
e o T BT 0l T T T o T Sl T e P T DA s WA T DT
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22.

23.

24.

25.

20.

. 2
I siny=xsin (a+y) 8, d fag Hifm 5 3—3’ _sm”@+y)
X

S1I1 A

a9h y = x2 + 4x + 1 o foIg (3, 22) W TN-{GT h FHIHOT HTd
IS |

RIS E>=?+23}+312 I ?=2?+43—51§Q%“Wﬂ§‘ﬁ?’
bl g Gord Y13l i HEiud d &, a1 39 THTal IqYsl o 9l o
HHTAT " el FTd hifolu |

AT

A A A A A A A A A
e A =2i+j +3k, b =—1+2) +k @M ¢ =37 + j +2k

2 A & . (b x )T T

- 1 2 — y _ Z — 3 x—1 y-1 z-6
ik @\ \ 2 3\ 1 — 7

m%,a‘m?ﬂmsnﬁﬁﬁm |

al "I A qe Bé;%m,?ﬁc:P(A)=%, P(B)=%am

P(B\A):%%,?hP(AUB)snﬁa?ﬁm

©us

UIT GEIT 27 T 32 d% Yedh Yo7 H 4 3FH & |

27. HHEAT Th hdd f: R — « 4> — R, f(x) = A gl'{'l‘?lﬁﬂﬁﬁﬁs‘é'l

E'.I'- HAAATIC AR THERRAT 50 A TR TSR B TH S THC R A THERA TR T

>
" 3
H 3
= i
i >
I =
d T
T |5
im z

¥
Z B
o Il THE LTI & A THEIAAT s I THEAT IR A THIRATIC R A THENATI A 5

| 3 3x + 4
TIMSU foh £ Weh Tehehl BeAd & | 37d: B f:R—<—f> — giET £ 1
gfdet® 31d shifve |
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dy _ sin 2 (a+y)

T
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22. If siny=xsin(a+y), then prove that — _
dx sin a
23. Find the equation of tangent to the curve y =x2 + 4x + 1 at
the point (3, 22).
i A A A — A A A
24, If a =1+27+3k and b = 21 +4j) —5k represent two
adjacent sides of a parallelogram, then find the unit vector
parallel to the diagonal of the parallelogram.
OR
—> e A 'l A —> T e "
If a =21+)+3k, b=—1+2j+kandc =31+ j + 2k,
%
then find & (b x ?).
. : x—-1 2-y z-3
25. Find the value of A so that the lines = X and
-3 — 2\ 2
XA -7 i i 0 are perpendicular to each other.
3N 1 — 7
. 4 8
26. For two events A and B 1if P(A) = T P(B) = 10 and
P(B [ A) = %, then find P(A U B).
SECTION C
Question numbers 27 to 32 carry 4 marks each.
. [ 4 . 4x
27. Let a function f: R — - - — R 1s defined as f(x) = .
. 3 3X + 4
Show that 1 1s one-one function. Hence, find the inverse of the
function f: R — < ;1) - — Range of f{.
-65(8)/B 15 P.T.0

@
Qcollegedunla;
India’s largest Student Review Platform

—



%
Sk

(e <3 2
28. I y=1:an_1 o — X J,— 1 < X< 1 3, di dy LRI "y

3T <hIU |
3T
d?y dy
Eﬁ:C{y=(1:zaln_1X)2 %,Fﬁaﬂf‘{q%(xz+l)2d 5 +2x(x2+1)d—=2.
X X
29. FTd shilolU :

J. = dx
(x —1? (x + 2)

30. HIRgd 3Tdehcl HHIHUT shl &A ShITSIT :

ey A £ o\
X cos | 2 —y=ycos Y| 4 x
X /) dx \ R/

31. Uk IER-GSIHT @ JhR o WISAT bl 39 YR HAET IEar 8 T
U 9 faeiia A o1 92eh hH-U-hH 8 A AR O™ C 1 U<
FH-G-5H 10 95 & | Y3 I H 2 A faem= A 9fd kg 3R
1 A5k feid. C Ifd kg 8, Siefeh 9" [ H 1 AT faerud A ufd
kg 3R 2 A Tt C ufd kg? | foam man 2 foh ufd kg 9= I <l
Tled 4 T 50 3R 9fd kg 9IS [I &l @l § T 70 &0d & | 0o
<hl 3T AT bl hH B o [0 H THET ol Teh IRgeh MUTHT GHET

% &Y H gAG HINT |

32. A I H 4 AT 3R 3 el g & 3R A [IH 3 AT AR 5 il TIg
2 | gFi Oefl § & IgTIAT Ueh bl AT AT 8 3N 3HH ¥ T g
HepTeft STt 8, S Toh ATA 918 Sl & | YTRehdl T <hltolw foh TIe
S 119 fepreft T8 2 |

YA

drel & 52 Ul hl Teh HAl-HIld Hel g T H ¥ & I IR fofT
TITEATTT o el STd & | Skl <hl HGAT 1 JTRIhdl §eA JTd

ShIfSTl | 37d: S bl HIET HTd shiold |
.65(B)/B! 16
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28.

29.

30.

31.

32.

T
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If y=tan™1

(e 3 2
o x2 , — 1 <X < 1,thenﬁndd—yandd)27.
\]_—3X \/g \/g dx dx

OR

2
A’y +2X(X2+]_)d—y=2_

If y = (tan"! x)2, then show that (x2 + 1)2
dxz dX

Find :

J. = dx
(x —1? (x + 2)

Solve the following differential equation :

£\ o\
- d—y=ycos L
\X /) dx \ X

X COS + 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 Il contains 3 red
and 5 black balls. One of the two bags 1s selected at random
and a ball 1s drawn from the bag, which 1s found to be red.
Find the probability that the ball 1s 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 1ts mean.

I A TN T IS i, TS THC 4 TSl e AT AT o AT H E AT E
- 5
¥ z
= =
¥ A
E z
- =
: | - ] ]
£ : : i -
o I, s et e, T il T st e ] PR PRV s PR H A [
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s Y

U7 GEIT 33 T 36 TFH JIF J97 H 6 3HF & |

1 1 1
33. 3 A=|1 2 —3| = fou, g9 Tk
2 -1 8|

A3 _6A2 +5A +111=0. 31d: A-l 3@ ShifSu |

HAAT
TR 3 T % T & fefafEd # x 3 fu e A
X+ 3 X + 7 x —1

X+ 7 X —1 XxX+3|=0

) T | X + 3 X% 7

34. TWIST foh Th U T F=R I b AaTd &I Al H I 1 SThA
I Bl © |

YA

AU HTd hiteie ™FH f(x) = sin x + cos x, 0 < x <2 BN JYed
%od £, T ggme a1 Ao gewe 3 |

35. GHh o JAM § 30 AYSTHR &F 1 &Thd T hital oT&eh I
(2,0), (4, 5)T9T1 (1,4) 3 |

36. QI XI?’:y;G:Z:L ol Tdfdse HE 9T 39 HHAA HI HIdd

aoT |fcy GHRn 1 hIfT S f9g (3, 2, 0) | Bt ST 7 |

E'.I'- HAARTIC SR, TN T = A T T L TH el T i ol A TR T I-\.I'

-
: ra
: :
= z
s 4 -
I =
< T
o, [ 5
im 2

-
; z
o A THEAAT B S B A THEAAT SR B THE AT T S A TH S TE Fd Bl THERIATIH A
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SECTION D

Question numbers 33 to 36 carry 6 marks each.

33.

1 1 1
For the matrix A=|{1 2 -3/,
2 -1 3 |

show that A3 —6A% + 5A + 111 = 0. Hence, find A1,
OR

Using the properties of determinants, solve the following for x :

X + 3 X + 7 X — 1

X + 7 X —1 X +ad | =0

X — 1 X+ 3 X + 7
34. 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 1s strictly increasing or strictly
decreasing.

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

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

1 5 4
5508 £

—
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