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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.

Tford

MATHEMATICS

eiRa a7 : 3 g2 37T 37% : 100
Time allowed : 3 hours Maximum Marks : 100
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HTHTT (3397

i) G I IHTH &

(i) YIS F A 1% 59 Jo7-97 § 26 Jo7 & |

(iii) T 7 I 1 - 6 a% 37 Tg-3T FIc Fo7 & 3N A% ¥4 & forg
1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37 [H9Ra & 1

() TGIE T FIH 20 - 26 TF JH-IH Il THR & J97 & 3K Jo9% I3 & 170 6
37% 1HERT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iii) Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv)  Questions 7 — 19 in Section B are long-answer I type questions carrying 4

marks each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.
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wus A

SECTION A

T GEIT ] G 6 TF II9F Jo7 HT 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. e 2i + 35 —k 3 41 — 3] + 2k % ATHA F IR WES @W
F1d SHIfaT |

Find the unit vector in the direction of the sum of the vectors
N A N A A A
2i + 3j —k and 4i - 3j + 2k.

2. U TR GG 1 SR T HIF e der s afee 21 - 3k qen
4] +2k g Faffa § |

Find the area of a parallelogram whose adjacent sides are represented by
N N A N
the vectors 21 — 3k and 4+ 2k.

3. TUAA 2x +y — z = 5 g Cueh &N W hI¢ T - @UST T ANTHA I
5‘>||§|Q :
Find the sum of the intercepts cut off by the plane 2x + y — z = 5, on the

coordinate axes.

5 6 -3

4. FE A=|-4 3 2|, A H U F T a,, H 4GS [ARET |
-4 -7 3
5 6 -3

If A=|-4 3 2|, then write the cofactor of the element a,, of its
-4 -7 3

2" row.
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5 SThel GHIR d2y2 (dy3 4_0 I Hife ITher forfgu
. g + &j +x*=0 d HTd <hl |

Write the sum of the order and degree of the differential equation
2.2 3
y + (gj +x*=0.
dx? dx

6.  3Tdehol HHIRTU ?:2—y %1 g fafgu |
X

Write the solution of the differential equation
& _ gy,
dx

g us d
SECTION B

Jo7 G 7 & 19 T TAF FoA b 4 3B & |
Question numbers 7 to 19 carry 4 marks each.

2 -1

7. A A=

. 2} IR I TH 2 HilE H ToaHb IR &, I @y 6

A= 4A_31 3@ Al Fm HIRm |

AT

1 -1 a 1
m%A:z J,B:L Jaﬁr(A+B)2=AZ+B2%,a%a3ﬁxbé:m

1A hITTT, |

2 -1

If A=

]and I is the identity matrix of order 2, then show that
-1 2

A% =4 A—31. Hence find A"

OR
1 -1
2 -1
values of a and b.

1
If A :{ } and B :E J and (A + B)® = A® + B?, then find the
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TOTehi ok TUTEHET 1 TR hieh, FHfeiRaad &1 firg i -

1 a a?
a? 1 a =(1—a3)2
a a? 1

A 19 il

sin (x —a)
— dx

j sin (x+a)

YT

A Td hIFT

X2 d
X
(x? +4) %2 +9)

Evaluate :
s¥n (x—a) dx
sin (x+a)

OR

Evaluate :

X2 d
X
(x? +4)x%2+9)

@ www.studentbro.in



10. 9™ F1d hIfST :

n/2
COS X

dx

1+e*
—n/2
Evaluate :
n/2
COS X

dx

1+e*
—n/2

11. fosiell % S 99F aTell T H § ©F 79 E,, E, 31 E, TG & 3eared
1 AN 50%, 25% AT 25% WM IR Hidl & | I8 T1d 8 T @39 E, 3 E,
Jh F §4 Fodl H 4% @S ed 7A@, X T E; 8 o+ dedl § 5% @™
B 2 | Al feT o 3careT § @ wh Sod AgesAT A1 1, d1 9 dod b T
B I WIreRar Frd HIRT |

HYAT

o Ui 2, 3, 4, 5, 6 AAT 7H ¥ ¢ HEAN Argeas (fomm ufowemem) T+t 8 |
A AT X a1 et § ° 9 %A1 ol ok Hidl & | X o ATRehdl sed
T HIET qAT THOT T hItY |

Three machines E;, E, and E; in a certain factory producing electric
bulbs, produce 50%, 25% and 25% respectively, of the total daily output of
electric bulbs. It is known that 4% of the bulbs produced by each of
machines E; and E, are defective and that 5% of those produced by
machine E; are defective. If one bulb is picked up at random from a day’s

production, calculate the probability that it is defective.
OR

Two numbers are selected at random (without replacement) from positive
integers 2, 3, 4, 5, 6, and 7. Let X denote the larger of the two numbers

obtained. Find the mean and variance of the probability distribution of X.
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12. dwkm b e foamat s § 4 4k B ABC ¥ 2 wem afw wE AB
qor AC 1 Erfia F § 1 A# et e w6 e s S |

AN A AN AN AN
The two vectors j + k and 3i — j + 4k represent the two side vectors

— —
AB and ACrespectively of triangle ABC. Find the length of the median
through A.

13. 39 GHAA 1 GHRE [ hNG, S fog (3, 2, 0) ¥ TEAT B A« @i

x=3 _¥-6 _z2-4 o yraffe wa At |
1 5 4

Find the 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

14. 3Ife 2 tan! (cos 0) = tan~! (2 cosec 0), (0 = 0), Al O =T HF AT HIFVT |

AT

DI tan_l( 1 )+tan_1( 1 )+...+tan_1 - =tan™! 0 g,
1+1.2 1+2.3 l+n.(n+1)

ql 0 =T A JTd shiferT |

If 2 tan~! (cos 0) = tan™1 (2 cosec 0), (0 = 0), then find the value of 0.

OR

If tan_1[ 1 j+tan_1( 1 ]+...+tan_1 o =tan! 0,
1+1.2 1+2.3 l+n.(n+1)

then find the value of 0.

15. @ 9y? = x° 1 98 fog F1q hIY 8 T a6 W Eien T Afoers e |

ThEH 37d: GV hiedl &l |

Find the point on the curve 9y2 = x3, where the normal to the curve

makes equal intercepts on the axes.
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16. y=(x+mj“ 3 9 fewreu 5

(1+x2) d2y + d—y =n2y.

n
Ify =(X + \/1+x2) , then show that

(1+x2) d2y + d—y =n2y.

17. 14 shifau for fFfafad ®a x = 1 9971 x = 2 W ATHA-NT 3 37T 81 -

X, x<1
f(x) = 2 - X, 1<x<2
—2+3X—X2, x>2

Find whether the following function is differentiable at x = 1 and x = 2

or not :
X, x<1
f(x)= 2-x, 1<x<2
—2+3X—X2, x>2

18. TEGH TG H, Th TSHIfdeh Ul 5 TR i Tt Teh BH ohl 1T o IFHIGAN

HI TR B H FGIN ¢ % T T TR | T=R W aler | e o —
AR |, T SR e don W-=eer | | Ui g (TFeh) w1 @l

(Tt §) f= sreg AT R e e 7
140 ] CAT®H
A=| 200 | ST-=R SRt e
150 | UF-HER

Get More Learning Materials Here : & m @& www.studentbro.in



T IR X A Y § I YR o $o I (FFdeht) 1 faawor = s B o

feam T 2
TATBN T ST el 99-s99gR
1000 500 5000 |3 T X
B =
3000 1000 10000 |9 Y

9Tt | G IEU § Hed fohaT @ foRaT 2
Mok ©ATA T A9 TYAT 91 ¢ | Ugal Uil hi fohg wpr <ht Tifcafarfer st smen
e ol — =R Tiafafy a1 3eh amties wfafafemi 2

In a parliament election, a political party hired a public relations firm to
promote its candidates in three ways — telephone, house calls and

letters. The cost per contact (in paise) is given in matrix A as

140 | Telephone

A =| 200 | House Call

150 | Letters

The number of contacts of each type made in two cities X and Y is given

in the matrix B as

Telephone House Call Letters

1000 500 5000 |CityX
B=
3000 1000 10000 |City Y

Find the total amount spent by the party in the two cities.

What should one consider before casting his/her vote — party’s

promotional activity or their social activities ?
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19. 9 F1d hIfST :

j e?*.sin (3x +1)dx

Evaluate :

j e? . sin (3x +1)dx

Qs 9
SECTION C

97 &1 20 @ 26 TF JAF F97 F 6 3%F & |
Question numbers 20 to 26 carry 6 marks each.

20. HHI£:N > R, f(x) = 4x2 + 12x + 15 g INHATNG Tsh %ed g | g hifse f
f:N > S, & S, e f & INER 7, SYchuulid 8 | £ o1 faetm oft 5
i |

Let f : N - R be a function defined as f(x) = 4x2 + 12x + 15. Show that

f: N> S, where S is the range of f, is invertible. Also find the inverse of f.

21. THThGH AT AT x —y+2=0,Th x =./y AU y-3781 =& = R &7 =1
FABA A hIT |

Using integration, find the area of the region bounded by the line
x—y+2=0, the curve x = \/§ and y-axis.

22. A xy=c2®, A (ax + by) P =IqH T TG T |

YT
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Wy=x2+7x+2WW@Tﬁ§WWGﬁW}@Ty=3x—3@
A g0 WA |
2

Find the minimum value of (ax + by), where xy = c¢“.

OR

Find the coordinates of a point of the parabola y = x2 + 7x + 2 which is
closest to the straight line y = 3x — 3.

23. T 3rUigl & F=ad z = 8x + 9y T AfUHaHRLUl HIRTT -
2x+3y<6
3x—2y<6
y<1
x,y2>20

Maximise z = 8x + 9y subject to the constraints given below :
2x +3y <6
3x—2y<6
y<1
x,y2>0

24. WAAA x—y+z=>5¥ g (1, - 2, 3) Hl 98 gl 9@ HINC, I 39 @1 *
gt 8, s fesp-piamed 2, 3, — 6 % |HTUw 8 |

Find the distance of the point (1, — 2, 3) from the plane x —y + z = 5

measured parallel to the line whose direction cosines are proportional to
2,3,-6.

25. Tfafea sraea i =1 g F1a IS :

poxen(flfore [rem()-2emn (o

YT
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frefefiaa staerar gefietor 1 g hifvT

(\/1+x2+y2+x2y2)dx+xydy:0

Solve the following differential equation :

oo (o [ree(3)-aman() -0

OR

Solve the following differential equation :

(\/1+x2+y2+x2y2)dx+xydy:0

26. UTEl o Ush TS ol IR TR 3BT W fgehl hl T&AT T TRIehdT s J1d hilT |
39§ 1 HIE QT JEOT W {1q i |
Find the probability distribution of the number of doublets in four throws

of a pair of dice. Also find the mean and variance of this distribution.

Get More Learning Materials Here : & m @& www.studentbro.in



QUESTION PAPER CODE 65/1/F
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks

L. a+b = 6i+k 72m

. Reqd. unit vector = 6 ;+L 1A< 1
D V37 37 2m
2. Reqd.area = |axb vm
: ‘12i—4j+8k = V144 +16+64 = /224 or 4+/14 sq. units vym

. . 5 . .
3. Getting x —intercept = E , y —intercept = 5, z —intercept = — 5 Aim
. 5
. Their sum = 5 Yam
4. co—factorof a,, =3 I m
3. Degree = Order =2 any one correct 2m
. Degree + order=4 Yam
y
6. 2Vdy=dx = = X+C VotYs m
log 2
2
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SECTION -B

A?=4A 3T, (i)
Multiply both sides by A™
A=41-3A"or A" = % (41-A) =

1m

1m

vom

1% m

, (l+a 0\ (l+a O (1+a) 0
A+BY =1 L o e v o G 1%m
2+b -2)(2+b -2)((2+b)(1+a)-2(2+b) 4
+b-1 a-1
AT 4B = | .
(b(a—l) S IR (11)
Equating (i) and (ii), weget b=4,a=1 I m
8. Using C, —» C, +C, + C, and taking a* +a +1 common from C,
1 a a’
A=f(a>+a+1)1 1 al|, usingR, >R,-R,, R, >R, -R, .
1

a2
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10.

2

2

1 a a a a
A:(a2+a+l) 0 I-a a(l-a) :(a2+a+l)(l—a)2 0 1 a 1% m
0 a(a—l) (l—a)(l+a) —-a l+a
= (e12+a+1)(l—a)2 (1+a+a2)
Im
= [(l—a)(l+a+a2)]zz(l—a3)2
Letx+a=t = dx=dt and x=t—-a = x—-a=t-2a Im
) sin (t—Za)dt (sintcosZa—cost- sin Za)dt
LI = J. - = J. - 1m
sin t sin t
= cos2ajdt—sin2ajcottdt=cos2at—sin2a.10g|sint|+c I m
= cos2a(x+a)—sin2alog|sin(x+a)|+c 1
OR
x’ )
consider K+a)c+90) Letx” =t Yam
Lot o4 9
C(t+4)(t+9) 5 t+4 5 t+9 I'm
o[t dpd 9 pd 1
(t+4)(t+9) 59t+4  57t49 2m
2%410g|t+4|+%10g|t+9|+c 1’2m
.'.I:—%10g‘x2+4‘+%10g‘x2+9‘+c Vam
Writing given integral as Im
¢ cosx % cos x
I = I " dX+I —dx Letx=—t, dx=—dt 1%Am
7%1+e o L+e
T
Whenxz—E,t:%
x=0,t=0
4

Get More Learning Materials Here : & m

@’g www.studentbro.in



2 (14 o 3
B (l+e )cosxdx: 7
e

11.  LetB,B_, B, be the events that the bolts produced by machines

E.E,E, and A be the event that the selected bulb is defective

1 1 1
sz)=—,P(zy)=—,P(zy)=—
(Bl 25 B, 25 B, 20

3 1 1 1 1 1 1
P(A)= SP(B)P| A e S
(4) ;(°) (%3) 225 4 20 47 25

7
400

OR

'.P(x:3):lxlx2:i,P(x:4):lex2:£

6 5 15 6 5 15

3 4 5

Simlarly P(x=5)=—, P(x=6) = —, P(x=7) = —

v P(=5)= 2 Plx=6) = L p(e=m)= 2
Prob. distribution is

X: 3 4 5 6 7

by, L2345

x): 15 15 15 15 15

Get More Learning Materials Here : & m
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1+% m
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3 8 15 24 35

x.P(x): s s s s s
O R N D L
X P 15 15 15 15 15
85 17
Mean= ) x. - P(x.)= —=—
z i P(xp) 5 3 I m
Variance = Y x} P(x;) — (Mean)’ = o % = % Im
. B%C:(3i—j+4kj—(j+kj:3i—2j+3k sm
= L300
B =—1—J+5k Im
AM = | j+k 3i-2j+3k 3i+5k | _ V34,
2 2
13. Any plane through given pointis a (X — 3) +b (y — 6)+ c (Z — 4) =0.eee. (1) I m
witha+5b+4c=0........ (A) Yam
(1) passes through (3,2,0) = —4b—-4c=0 or b+c=0......... Yam
From(A)and (B) a+b+(4b+4c) = 0 = a=-b Im
La=—-b=c
I m

.. Required eqn. of planeis x—y+z—-1=0

Get More Learning Materials Here : & m
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sin’0

14. LHS=tan™ [LS?J — tan™ 2cos 0
1—cos“0

. tan” 2cos6 _ tan™' [—.2 J

sin’0 sinf

_ _T
= cotf=1 or O—A

OR

The given equation can be written

2m

1m

1m

(tan’1 2—tan™ 1) + (tan’13 —tan™' 2) + (tan’1 4— tan’13) +.....4 tan™ (n + 1) —tan 'n=tan'0 2m

= tan’' (n +l) —tan"'l = tan'0

2

6y

= tan' 2L g 9= O
1+(n+1) n+2
15. 9y*=x’ = 18y dy _ 3x* = dy _ slope of tangent = —
dx dx
. Slope of normal = — 6—}2,
X

As the intercepts by normal on both axes are equal

_ 2
.. Slope of normal=+1 = g=il =y =i%
X
x* 64
9| =x > x=4and y'= — = y=+38
(36} S
) . 8
. The points are[4, EJ’ (4,—4)
7
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dy ( \/—2)"*1 { x n — ny
6. — =n x++vl+x 1+ = X+V1+x"| = 1
dx J1+x2 J1+x2 V1+x? 2m
l+x2% =NYy.ooren. (i) Yam
d’y dy X dy
1+x’ —2 + 2 . —— =n-2
dx*  dx  J1+x2 dx Im
2
= (1+x2)d }2] px o nv1+x’ Y _ n-ny (from (i))
X X
=n’y Im

17 LHDatx=1:lim [X_‘IJ ~

x—1

2m

RHDatx =1, lim

x—l* x—1

.. f1s not differentiable at x =1

LHDatx=2, lim 2- X0 _

x—2~ X—=2

-1

2 2m
RHDatx=2, fm —2r3¥=x" _ o =Dx=2)
x—>2" (x - 2) x—2" (x - 2)

o fisdiff atx =2

140 Telephone
18. Communication Matrix A =| 200 | House calls
150 Letters
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19.

20.

Get More Learning Materials Here : &

Tele Housecalls Letters
) 1000 500 5000 ) City x
Cost Matrix B = ]
3000 1000 10000 ) City y
) 1000 500 5000 990000
. Total cost Matrix = =
3000 1000 10000 2120000 3m
any relevant value I m

2x

I = Iezx sin (3x+l)dx={e2 -sin (3x+1)—% j e™ cos(3x+l)dx} 172m
= < - sin (3X+1)—§'£'COS(3X+1)—2 Iezx sin (3x +1)dx 1

2 2 2 4 m

2x
= . sin (3X+1)—§ezx-cos(3x+l)—21 lm

2 4 4

2x N
13 =—. sin(3x+l)—%e2"-cos(3x+l)
( Y
2x 2m

I = 4 {e [—2 cos(3x+l)+sin (3X+l)ﬂ +c

13 2 2 )

SECTION-C

Let x,, X,,€ R such that f(x,)=f(x,) = 4x,” +12x, +15 = 4x] +12x,+15 1%+/am
= 4(X1—X2)[X1+X2+3] =0 = x,=Xx,
= f is one — one
f is clearly onto and hence intertible Im
Let y be an arbitrary element of S
f(x)=y=4x"+12x +15=(2x +3) +6 Im
. f': R > Sis given by f'(y) = [—“}’_26_?’} m

9

e rere €
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21. Correct Figure Im
Points of intersection
2-x-2=0
o 1%m
(0 1 (x=2)(x+1) =0
/ x=2,—1 (-l isrejected)
("3 )
- Reqd. area = _[ (x+2)-x*fdx 1%Am
0
2 372
_ {X_m_x_}
2 3],
= [2+4—§J:%sq.units 2m
2
22. Letz=ax+by,alsoxy=c’> = y = c
X Yat+lam
C2
Lo Z=ax+ —
X
g dz _ a + bc? _—21 ,E =0 = bc’ =ax’
dx X dx
\/tT
or X=,/— ¢ 1Y2m
a
. d’z b .
showing — at x = ,[— ¢ >0 = minima 172m
ax a
x ¢ \b b "
. minimum z:a\/Ec+bc\/% c=2+abec Im
a
OR
10
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y=X"+7X+2, 3x=y=3=0 cceecerrererrunee. (1)
", 3x—(x2+7x+2)—3=0 1m

Distance of (x, y) from (1)

b |3l ex+2)-3] O [xP—dx=s)| | (x+2) 41
J10 J10 J10 2m
dD 2 dD
— = — (x+2), — =0at x = - 2
dx m ( ) dx Im
d’D .
o >0 = minima 1m
- Dis minimum at x = — 2
atx=—-2,y=-28 Im
. The required pt. on the parabolais (~2, —8)
23. P Figure 3m
/#— 3x*7t  Feasible region is BAPQO I m
e //
S 2 % / ZB:99ZP = &4_& = %
RS . M % = 13 13 13
R (c,\>17 i i e oY ‘,’5'%) I m
ol 9% 8
e =22 —
‘; \\"Has:g 13
: -
Z,= 16
. . 30 6
. Z1s maximum at| —, —
1313
Im

and maximum value =22 %

11
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24. Any line through (1 —2, 3) withd.r'sas2,3—-61s

x-1 y+2 z-3
2 3 -6

= A 1% m

T X=2A+1,y=3A-2,2=—61+3 1%2m

It lies on the plane x—y+z =5

S2A+1-3A4+2-6A+3=5

= A= 1m

| -

... (9 11 15
Reqd.pointis | —,— —,—
qd.p [7 7 7} Im

. 9 Y ( 11 .\ (15 ) 1 7
.. Reqd distance = 7—1 +|-—=4+2 +7—3 :;\/4+9+36:;:1 Im

2x sin (yj — ycos [yj 2 sin (yj ~Y cos (yj
dy X X) X X X

25. d_ = = 1m
X y—xcos[yj Y —cos(yj
X X X
Lety=vx :>ﬂzv+xﬁ 1m
dx dx

dv  2sinv-vcosv dv  2sin v-v?
= X

TVHEX — = _ =
dx V—COSV dx V—COSV I'm
V—COS V —dx 1| 2v—-2cosvVv dx
= - > = of — | ——— |dv =—- — Im
—-2siIn v+V X 2| —=-2sin v+Vv X
12
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= % log‘vz—ZsinV‘ = —logx +logc

I m
or log ‘ vV’ —2sinv ‘ = logc—log x
Jv: —2siny = <
X
y’ y
Or X [~ — 2sin = = ¢ Yam
X X
y?> —2x7 sin (XJ =c /2m
X
OR
(w/il+x2iil+y2 ’) dx +xydy =0
[1 2
= Y dy + X dx =0 1m
JI+y? X
1 2 V1+x?
—J. J dy+j X dx=0
2 ,\/1+y2 X
1+x2)
JI+y + (—dx =c 1Y
J.X\/I-I-XZ i
1 X
[[ = |—/—— dx + |—— dx = I, +J1+x’
1 '[x\/l+x2 '[\/1+x2 ’ I'm
1 -1
For Iz,Letx:I,dx:t—zdt I m

dt = —10g[t+\/1+t2]

L= [—F—d=-[—
2
t2-11/1+t12 e+l I'm
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= —log {l+1/1+%} = — log
X X

X

{Hm}

. The solution is v1+ x> + \/ler2 — log [

1+\/1+le

2

26. P (Doublet) = % , P (not a doublet )= %

The random variate x can take values 0,1, 2, 3, 4

X 0
: 5]
) ;
625
1296

Mean = Z x P(x) =

500+300+60+4 864

1 2

2 o

1296

500+600+180+16 _ 1296 _

2.X P = 1296

2
.. Variance = 1—(2J = é
3 9
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