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1. () x+y=1&x3+y3+3xy X+y=15=9+y=15=y=6
=(x+y)’-3xy(x+y)+3xy=1 Case II
2. (a) Since, the required point (say P) is on the x-axis, its Ifx + y=- 15andx-y=3 )
ordinate will be zero. Let the abscissa of the point be On azddl_ng tlhze above two equations
X, r——g
Therefore, coordinzli)tes oé“the point P are (x, 0). foxFy=—15=6+y=—15
(x, 0) = y=-15+6= y=-9
4. (b) Let full fare=3 x
and reservation charges =% y
X +y=2125 ..()
Also (x +y) + (%+ yj =3200 from (i),
X X
2125+5+y= 3200, E+y =3200-2125
= x+2y=1075= x +2y=2150 ....(ii)
AG, Y B(-2.3) Solving (i) and (ii), we get
Let A and B denote the points (5, 4) and —y=-250ry=25
(=2, 3) respectively. Putting the value of y = 25 in (i)
Given that AP = BP, we have X +25=2125
AP2 = BP2 x=2125-25, x=2100
) full fare =% 2100 and reservation charges = 25
ie (Xx—5)2+(0—4)?
_ 2 2 _
=(x+2)y*+(0-3) 5. (d) We have, tan® —cot 0
=>x=2 sinBcos 6
3. (b) ;ege; x;5y4= 3 ..(1) __tan®  cotb
(er y2 = (x — y)? + 4xy sinBcosB® sinBcosH
=(3)* +4(54) =225 _ sin© ~ cos0
= (x+y)=v225 =115 ..(ii) cos0sinBcos® sinOcosOcosO

Casel:

Ifx+y=15andx—-y=3

On adding the above two equations
2x=18=>x=9

1

3 = sec? 0 — cosec’0
cos” 0

sin 0

= 1+tan?0—1-cot> 0 = tan® O — cot> 0
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6. (d) L.C.M x H.C.F = First number x second number =n(5.7-43)(5.7+43)=nx14x%x10sq.cm
Hence, required number = 361 ;2 —4 = 3.1416 x 14sq. em. = 43.98 sq. cms.

10.
11.

(¢) LetBD=xcm
Since AC = BC, therefore AABC is an isoscele triangle.
= 4ZB=ZCAB=72°
Since AD bisects LA
. ZDAB=36° so, In AADB, ZADB = 72°
= AADB is an isoscele triangle
.. AB=AD=lIcm
= AB=1cm

Similarly, AADC is also an isoscele triangle.
AD=CD =AD=1cm

—1EJ0)? - 40D 145
= X = =
2 2
BD = E
2
(a) Since, C (v,— 1) is the mid-point of P (4, x) and Q (-2, 4).
P C Q
\V4 1 AV4
N 1 N
(47 X) (YI’ _1) (_29 4)
We have, 4;2 =y and A+x _ -1

Soy=1andx=-6

| —

(¢) Required probability = % =

(b) Value of n=2.

(a) Let the radii of the outer and inner circles be | and 7,
respectively; we have

2 2

Area = mr? — 3 = n(r? — r3)

= 7t(r1 —r,) (r1 +7,)

12.

13.

14.

15.

16.

17.

(¢) Given, area of two similar triangles,

A, =8lcm?, 4, =49 cm?

’A
Ratio of corresponding medians = A—l
2

cos0 cos0

=+ =
1-sin® 1+sin0O

(¢) We have,

N cos9[1+8in6+ 12— sinG] 4
1—sin“ 6

2cos0

cos> 0

(¢) Let the required ratio be k : 1

_ 6k —4(1) or k=i
+1 2

=4:>cosG=%:>9:60°

Then, 2

The required ratio is %:1 or 3:2

_30)+20) _,

Also, y 312
+

(¢) Letunit’s digit : x, tens digit : y
then x = 2y, number = 10y + x

Also 10y +x+36=10x+y

S 9% —-9y=360rx—-y=4

Solve, x=2y, x—y=4

Substitute x =2y inx —y =4

we get,2y—y=4=y=4

andx =8

So, the number = 10y + x =48

(¢) Total outcomes =HH, HT, TH, TT
Favourable outcomes = HT, TH, TT

P(at most one head) = % .

(b) Given an equilateral triangle ABC in which
AB=BC=CA=2p A
and AD 1 BC.

In AADB,
AB?=AD?+ BD?
(By Pythagoras theorem)
= (2pP=AD*+p* = AD*= [3p.

: Mathematics '7 —



18.

19.
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21.

22.
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24.

25.

26.
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(b) *+4x+2 = +4x+2)-2=(x+2)*-2
Lowest value =—2 whenx+2=0

© W47 4 4
3(=2)+4(H)-7 -9 9

1 22
(a) Required area = (72 T 72j cm?

= (49 - 38.5) cm? = 10.5 cm?
(a) Quadratic polynomial p(x) =k (x + 1)?
p(-2)=k(-2+1)2=2
k=2
p(x)=2(x+1)?
p(2)=2(2+1)>=2x3x3=18
(d) Allthe statements given in option (a, b, ¢) are correct.
(d) We have, sin 560 = cos 40
= 50 +40=90°
[ sin o= cos B3, than o + = 90°]
=90=90° = 06=10°
Now, 2 sin 30 — V3 tan30

— 25in 30° — Y3tan30°

(a) Given equations are :
7x—y=5and 2lx-3y=k
Herea, =7,b,=~1,¢,=5
a,=21,b,=-3,c,=k
We know that the equations are consistent with unique

solution
. a
if L= b
a by
Also, the equations are consistent with many solutions
~a b c
ifL="1-71
a by

- lz__lzé :l:é: k:15
21 3 &k 3 k

Hence, for k = 15, the system becomes consistent.

(b) a+p=5 ()
ap =k ...(ii)
a-B=1 ...(ii)

Solving (i) and (iii), we get oo =3 and = 2.
Putting the value of a and B in (i), we get

(d) We have, _21n30°
1+ tan’ 30°
2><L 2
33 2x3 _\/g
= > = = =N
NE)

27.

28.

29.

30.

31.

32.

33.
34.

Alternate method:

(Using identity,sin24 = %j
1+tan” 4
2tan30° 3

sin 60° =

1+ tan? 30° 2
(a) The largest number of four digits is 9999. Least
number divisible by 12, 15, 18, 27 is 540.

On dividing 9999 by 540, we get 279 as remainder.
Required number = (9999 — 279) = 9720.

(b) Let P (x, 0) be a point on X-axis such that AP = BP
= AP2=BP?
= x+2P+(0-30=x-57>+(0+4)
= ¥+4x+4+9=x-10x+25+16
= 14x=28=x=2
Hence, required point is (2, 0).
(a) Let side of a square =x cm
". By Pythagoras theorem, x> + x> = (16)> = 256
= 22=256 = x2=128= x= 82 cm.
3xrdy 9
x+2y 4
= 4(3x+4y)=9(x + 2y)
Hence, 12x+ 16y =9x+ 18y or 3x=2y

LX=—Y.
3y

Substitute x = % y in the required expression.
ie. 3x+5y:3x—y

2 2
:3(— ]+5 :3[— ]—

3y y 3y y
=2y+5y:2y—y =Ty:y=T7:1
(@)

(b) 10x=77 or x=07

7
Subtracting, 9x=7 X = 5
=22 1555213
9
(b)
(b) The numbers that can be formed are xy and yx. Hence

(10x + y) + (10y + x) = 11(x + y). If this is a perfect
square then x +y = 11.
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5 ) 42. (d) Radius of circle= ——
ar(AABC) BC 9 _45) 2
" ar(APQR)  QR? 16 QR? = 100em
5 43. (a) Area of each sector
360
36. (¢) 1
= p3 x 3.14 x 10000 = 5233.3 cm?
37.  (b) Centroid is [xl i x32 s ) At y32 s J 44. (b) Area of the shaded region
= Area of AABC — 3 x Area of each sector
. 3+(-8)+5 —7+6+10) _ (0 9) _
ie. , “133) 7 (0,3) 31400
3 3 =17320.5 -3 x —— = 16205 om’
. N 14241 4 45. (¢) Perimeter of AABC =3 x 200 =600 cm
38. (c) Required probability = 11 = 1 46. (a) Radius of inner semicircular end
39. (a) Given: The natural number, when divided by 13 leaves =—=30m
remainder 3 . ..
47. (c¢) Radius of outer semicircular end
The natural number, when divided by 21 leaves remainder 11 —30+10=40m
So,13-3=21-11=10=k 48. (b) The distance arounded the track along its inner edge
Now, LCM (13, 21)=273 =106 x2+2 xmr
But the number lies between 500 and 600 =212+2x % x30=212+188.57
2LCM (13,21)-k=546-10=1536 40057 m
536=19x8+4 remainder = 4 49. (d) The distance arounded the track along its outer edge
40. (b) Since, AABC ~ AAPQ =106 x2+2 xmr
ar(AABC)_BC2 =212+2x%x40=212+251.43
" ar(AAPQ)  po?
( 9 PO =463.43 m
50. (a) The area of the track

41.

ar(AABC) _ BC? N [Ejz 1
4-ar(AABC)  pp> \PQ) 4
BC 1
= —=—
PO 2

V3

(a) Area of AABC = Ta
17320.5 = ? a?

,_ 17320.5x4
a = —_——
1.73205
a=200cm

=40000

=2 x Area of ractangle + 2 x Area of
semicircular ring.

=2(10 x 106) + 2 x %X2_72 X (402 — 30?)

=2120 + 2200 = 4320 m?
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