TARGET MATHEMATICS

THE EXCELLENCE KEY

AGYAT GUPTA (M.Sc., M.Phil.)

CODE AG-TS-3-9999  REGNO:-TMC-D/79/89/36

Pre-Board Examination 2012 -13

General Instructions :
1. All question are compulsory.

2. The question paper consists of 29 questions divided into three sections
A,B and C. Section — A comprises of 10 question of 1 mark each. Section
— B comprises of 12 questions of 4 marks each and Section — C
comprises of 7 questions of 6 marks each .

3. Question numbers 1 to 10 in Section — A are multiple choice questions
where you are to select one correct option out of the given four.
4. There is no overall choice. However, internal choice has been provided in

4 question of four marks and 2 questions of six marks each. You have to

attempt only one If the alternatives in all such questions.

Use of calculator is not permitted.

Please check that this question paper contains 5 printed pages.

7. 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.
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CLASS - XII CBSE MATHEMATICS
PART - A
Q.l all alZ a13
For the determinant i Gy Gy , find the wvalue of

a3l a32 a33

a, A, +a,A, +a,A,, A s cofactor of element aj;.

a
3l g fu a,A +a,A, +a, A, B HH ST BT Safd

a3l a32 a33

A, FEUT a;; FT Ae@vs &1  Ans.=0

Q.2 If the binary operation *, defined on Q, is defined as a * b=2a + b — ab,
for all a, be Q, find the value of 3 * 4.

Ife U& fgamemd wfhar *, Szeg Q W 39 yaR uRWIid 2 fF a* b =2a +
b —ab, ¥ a, be Q & forg, a1 3 * 4 &1 A T BT | Ans. — 2

Q.3 ~1

T
If A=| 2 | and B=[-2 -1 4], Find (AB)".
3
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-1
afe A=| 2| T B=[-2 -1 —4] @ (AB)T BT A ST BT | Ans

0 Then a=120

If R & 5 siarta [0,2] Fx=1 R wem x* — 62x° + ax + 9 S=aH
HE YT BT ®, dI a BT J919 3 Hifoie | Ans. =120

3
2 -4 -6
1 -2 -3
4 -8 -—12
4 B . S o > o
Q If [a] = ~/3.[b| = 2 and as b =3 find |axb|. Ans : 3
i \5\=\/§,B‘=2 qem aeh=+3 & axb ST I |
Q.5 Is sine function onto in the set of real numbers ? Give reasons.
R Bl sine IRKIdh F&ABIH & A8 H 3MBlad & ° SR QoY | Ans.=
not onto
.6
Q Prove that: Rig #Ifog sin(Zcos ‘(—%D = —% :
Q-7 |1 4 is a unit vector and (x—a).(x+a) =8, find H . Ans. =3
A o T T A & @ (-a).(c+a) =8, @1 [{ @ A= w B
Q.8 eSlogex_e4logex ; JE
Evaluate : 91 SITd ®1f5Q :I pllogex _ ,2logex X .Ans.:?
Q9

.. . 4 2 ..
It is given that at x = 1, the function X~ — 62 X" + ax + 9 attains its

maximum value, on the interval [0, 2]. Find the value of a. Ans. f ’(X) =

Q.10 3 2 3
Let A={4 5 3|. Express A as sum of two matrices such that one is
2 4 5
symmetric and the other is skew symmetric.
3 2 3
T |4 5 3| A DU A E B AT B wu H foRay Rk e
2 4 5
ARG emeE 9w gaw  favw wAfid smeg 'l Ans.
3 3 5/2 0 -1 1/2
A=%(A+AT)+%(A—AT)= 305 7/2|1+ 1 0 1/2
5/2 712 5 -1/2 1/2 0
PART-B
Q.1 J-sin_1 x—cos_lx/;dx
Evaluate :#19 BITT < | —. _ .ANS :
valuate s =i sin” vx +cos " Vx
2 =% — (1~ 2x)si Vx - x =
7
%_J.sin"l Jxde-x&I = J.sin_l Vxdx= —% sin”! x/;(l—Zx) +% Vxd1=x
Q12| Write in the simplest form: ®add w4 A foREy

tan ! \/1+sinx —\/l—sinx} Ans=.§

\/1+sinx+\/1—sinx

or 3qdr
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IF cos”' x+cos” y+cos' z=1, then prove that
xP 4+ y + 27+ 2xz =1.
gfe cos ' x+cos y+cos'z=r, ar g BRI b

xP+ y P+ 7+ 2xz =1 .

Q.13

A pair of dice is thrown. Find the probability of getting 7 as a sum, if it is

3
known that second dice always exhibits a prime number Ans.% :%
36

3 UM U 1T B I 8 | O U 37T BT BT ART 7 B dl UIIdwar sia
PIFTY STafh TAY UIRY TR Fad U 3T Gl &1 31T |

Q.14

Find the foot of the perpendicular drawn from the point A (1,0,3) to the

join of the pints B(4,7,1) and C(3,5,3). Ans. fome,%,%]

fag A (1,0,3) & wv fasgsii B(4,7,1) @2 C(3,5,3) W TP ¢ o9 &I UQ
ST DITSTY |

ratio 1:4, 3:2 and 3:7 respectively. Prove that AL+ BM + CN is a vector
parallel to ¢k, where K divides AB in the ratio 1:3.

Ans.AZ+BM+cN=m,C§=i(wj

10 10 4

A A A A A A A A

afy i+ j+k, 2i+5).3i+2/-3k qon i—6)—k waw fg AB,C A DB
Refy afeer € O 4B T cp & 99 &7 BV I HINY | T T gAY &b
AB AT CD WG |

arerar
fag L, M,N &1 rist ABC @1 yairsii BC,CA @2 AB &1 wwer: 1: 4,3 : 2

qem 3:7 & U H dfed & | Rig HIRTT 5 AL+ BM + CN \R2% CK & THR
2 ofafs K, AB &1 1 : 3 & 3rgurd # foifod &war 7|

Q.15

N A A A A A A A

If i+j+k,2i+5/,3i+2j-3k and i—6j—k are the position vectors of
the pints A,B,C and D respectively, find the angle between AB and CD .

Deduce that AB and CD are collinear. Ans.8 =z & AB = ACD
or

Points L, M,N divide the sides BC,CA and AB of triangle ABC in the

Q.16

Solve the following differential equation : Ydx —(x+2y dy =0,

2
R arawmet sl ga @iftrg : YAX —(x+2y7)dy =0 | Anps X ooy+e
y

or 31Idi

Solve the following differential equation: = e@®ma aHiooT W HIRIT

d

(X7 +x? +x+l)d—y=2x2 +x
X

2x% +x

AnS.Idy = Im X

1 3 1
= y=—log(x+1)+=log(x*+1)——tan' x
y=3 g(x+1) 1 g( ) 5

Q.17

Let f:{2.3,4,5} ={3.4.5,9}and g:{3,4,5,9} —{7,11,15} be functions
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defined as f(2)=3,f(3)=4.f(4)= 5, f(5) =5 and g(3) = g(4) =7 and g(5) =
g(9) = 11. Find gof. Also find the domain and the range of gof.

A SINTT B £:{2,3,4,5} —{3.4,5,9} T ¢:{3,4,5,9} - {7,11,15} 39 UPR
gRyifid g & f(2) =3,f(3) =4, f(4)=5,f(5)=5aqam g (3) =g (4) =7 and
g(5) =g (9) =11 &R g | T HINTY, TAT BT Tid AR IRAR {1 F1T BT .
Ans. gof :{(2,7).(3,7).(4,11),(5,11)}, domain = {2,3,4,5}, range = {7,11}

Find the values of a and b if f is continuous at X =4. a g b &1 99 S1d
FHINY Ife X =4 W) Faq ¢ |

Q.18

Find the intervals in which the function f given by
f(x)=2log(x—2)—x > +4x+1is (1) increasing, (ii) decreasing . Ans :
f ( x) is increasing on ( 2, 3 ) and decreasing on (3,)

%ol f S fx)=2log(x—2)— x> +4x+1, ¥ Rar &, x & (i) AfTS (i)
Sfeas A4 = B, |

Q.19

Form the differential equation corresponding to y = e" (a cos x + bsin x),
where a and b are arbitrary constants. Ans : Required differential Equation

2
4 f—Z(ﬂ}+2y=0
dx dx

y = e (acos x + bsin x)® AAHA TAIBGIVT S HINSTY, &l a TAT b 3R ReR(® 7 |

Q.20

ﬂ+a x(4
o

The function f is given by &1 a1 ®werd f &1 f (x) = azb x =4
T b x)4
B

Ans a=1p=-1

Q.21 | Using properties of determinants, prove : |RfUbI & T[0T — &H7 BT TAN B
EN foig PHIFSTT feh
(b+c)* a* bc
(c+a)®> b* cal=(a-b)b-c)c—a)a+b+c)a®>+b*+c?)
(a+b)* ¢* ab
or / 3rdr
cos@ isinf
If afs A= ising®  cosf | then prove by the principle of
mathematical @ TR 3 & Rigid g1 R &% f& induction that
) cosn@ isinnf
A=
: isinn@ cosné |-
Q.22 /2

Evaluate : 5191 SITd #Ifo1g _[ (V tan x + ~cot x )dx. Ans. 72
0

or / 3eqdr

2x(1 + sin x)

dx
1+ cos? x

T
Evaluate : 9197 519 31U j * Ans. 7’
-

PART -C
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Q.23

3
2 2x-5 ..
Evaluate: L (5x —e "+ 4)dx, as limit of sums.

It @ e AW R gw f(5x2—e2x‘5+4)dx, BT AF S P

154 e €7

3 2 2

Ans.

Q.24

I -1 2 (-2 0 1

Use the product |0 2 =3} 9 2 -3|t0 solve the following
3 -2 4|6 1 =2

system of equations : x -y+2z=1;2y-3z=1;3x-2y+4z=2.

I -1 2 |-2 0 1
0 2 =319 2 =3| & e & W oxa e wdlieRor e @
3 -2 416 1 -2
A BIGY : x-y+2z=1;2y-3z=1;3x-2y+4z=2. |Ans
-2 0 1
AB=I&A"'=|9 2 -3|;x=0y=52=3
6 1 -2

Q.25

2 _
Find the area of the region enclosed by the parabola X =Y the line y =

X + 2 and the x- axis

For A& B
X =x+2
= x —x—-2=0 SoA=(-1,1)and B=(2.4)
= x+1Dx-2)=0 2

= x=-172 So Required Area = j“{?‘i+3—x2)dx

5q. units
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OR

Using integration find the area of the region bounded by the parabola

. 2 2 o
y2 <4xand the vcircle 4x +4y <9 Ans. Required Area
1/2 3/2
2 jz&dx+lj 9—4x>dx =2{EL+1[2xf—f—2sin*1j}=2 J2,9m 91
0 27, 3232 42 2 23 12 16 8 3

TBe BT TANT v gY waed Yo <4dxqer g7 4x’ +4y° <9 & mead
&3 BT &FHel S DI |

Q.26

The sum of the perimeter of a circle and a square is k, where k is some
constant .prove that the sum of their areas is least when the side of square
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is double the radius of the circle.

OR
An open topped box is to be constructed by removing equal squares from
each corner of a 3 metre by 8 metre rectangular sheet of aluminium and
folding up the sides. Find the volume of the largest such box. | Ans.
Length = 3 - 2x; breadth = 8 2x & height = x
F(x)=03-2x)8-2x)x .. f'(x)=0 x=3,§,x¢3&volume=%m3

URIHTH @1 3 m X 8 m & JFATHR A6 9% Yd DI H T @ hled R
T4 THARIA 9% HADl Bl ASHY Tdh Ied P Hgd a1 8| 39 UBR a4
HGh Pl 3ffehad AT ST DITSTY |

foray |

Q.27

The probability that a student entering a college will graduate is 0.6. find
the probability that out of a group of 6 students

(1) None (i1) Atleast one (iii) At most 3 will graduate.
e faemed # uaer oF et U@ fdeneft & Frae g9 @ wiiedr 06 ® | wifdddn
T By 6 6 el & wE |

(i) T A & (i) 79 & BF v (i) IRF ¥ e 3 feelf wwe @

Q.29

A farmer decides to plant upto 10 hectares with cabbages and potatoes. He
decides to grow at least 2 but not more than 8 hectares of cabbages and at
least 1 but not more than 6 hectares of potatoes. If he can make a profit of
¥ 1500 per hectare on cabbages and ¥ 2000 per hectare on potatoes, how

should he plan his farming so as to get the maximum profit? From an LPP

L o)
TE fHAM 10 IR & | 3Nl TAT T I BT eay o_el 8| 98 &H | A

2 TACIR AT MG 3 31D 8 TIRR &7 H M I &1 wgy wxar © dem oA
A D 1 IR TAT AP A D 6 BIFCIR & H 3] S BT e Hra € |
afe IW 1500%. U TICIR BT M M TR TAT 20009, URT ISR BT AT 37T
WR B Al AT A B U A fHE UBR B BN Ao g9 AMEY? b
R g FaRT (LPP) 91T @2 U6 gRT 39 8ol BT | |

Ans x+y<10,2<x<8,1<y<6,z=1500x+2000y .. Z __ ar(4,6) =18000 max

and solve it graphically.

e v de e e dede e ek / /*%********

Q.28

Ans. O a5

Find the vector equation in the scalar product form, of the plane passing
trough the pints (1,0,-1),(3,2,2)and parallel to the line
::i+j+/1(i—2j+3k). | Ans 7-(4i— j—2k)=6

fogeti  (1,0,-1,(3,2,2) & WM gl WHAd Wl b N

r=i+j+Ai—-2j+3k)d war 2 B aRw M wy § aRe adew

"NOTHING IS TOO SMALL TO KNOW, AND
NOTHING IS TOO BIG TO ATTEMPT."
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