
CBSE-97
Set - II 
1. OABC is a rhombus whose three vertices A, B and C lie on a circle with centre O. 
if the radius of the circle is 10 cm, find the area of the rhombus.

Sol. CD2= OC2 - OD2 
= (10)2 - (5)2= 75 
CD = 75 = 53
AC = 2× CD = 103
Area = (1/2) × AC × BD
= (1/2) × (103) × 10
BD = radius = 10 cm (given)
= 503 sq. cm.
2. Lata goes to a shop to buy a leather coat costing Rs.654. The rate of the sales tax is 9%. She tells the Shopkeeper to reduce the price of the coat to such an extent that she has to pay Rs.654. inclusive of sales tax. Find the reduction needed in the price of the coat.
Sol. 
Let the reduced price be Rs. x
Then x + x × 9/100 = 654 109x/100 = 654 
 x = 654 × 100 = Rs.600.
             109
3. Determine the value of a for which the following system of linear equations has an infinite number of solutions:
x + 3y =  - 3; 12x + y = 
Sol. The system of linear equations will have infinite solutions
If a1/a2 = b1/b2 = c1/c2 
  =  3=  - 3
   12    
 /12 = 3/ 2 = 36  = ± 6
 = 6 satisfies (I), therefore  = 6.
4. Find the g.c.d. of the following polynomials: 
p(x) = 8(x4 - 16); q(x) = 12(x3 - 8)
Sol. Factors of 8(x4 - 16)
= 2×2×2 (x - 2) (x + 2) (x2 + 4)
Factors of 12 (x3 - 8)
= 2×2×3 (x - 2) (x2 +4 +2x)
 g.c.d. = 2×2 (x - 2) = 4 (x - 2).
5. If - 4 is root of the quadratic equation x2 + px - 4 = 0 and the quadratic equation 
x2 + px + k = 0 has equal roots, find the value of k.
Sol. If -4 is a root of the equation 
x2 + px - 4 = 0
Then, (-4)2 - 4p -4 = 0
 16 - 4 - 4p = 0 12 = 4p p =3
The quadratic equation x2 + px + k = will have equal roots 
If p2 = 4k (3)2 = 4 × k k = 9 /4
6. Reduce the following to the lowest terms:
(x - 1) (x - 2) ( x2- x- 72) 
(x - 9) (x2 + x - 2)
Sol.
(x - 1) (x - 2) ( x2 - x- 72) 
(x - 9) (x2 + x - 2)
= (x - 1) (x - 2) (x2 - 9x + 8x - 72)
      (x - 9) (x2 + 2x - x - 2)
= (x - 1) (x - 2) [x (x - 9) + 8 (x - 9)] 
      (x - 9) [x (x +2) - 1 (x + 2)] 
= (x - 1) (x - 2) (x + 8) (x - 9) 
     (x - 9) (x - 1) (x + 2)
= (x - 2) (x + 8) 
        x + 2
7. Read the following flow-chart and state what does it do.

Sol.
The given flow chart shows how to find a prime number which is less than a given number.
8. If the diagonal BD of a quadrilateral ABCD bisects both B and D, show that 
AB/BC = AD/CD 

Sol. 

Given: A quadrilateral ABCD and a diagonal BD which bisects the angles B and D 
i.e. 1 = 2 and 3 = 4
To prove : AB/BC = AD/CD 
Proof: in ABD and BCD
3 = 4 …given
2 = 1 …given
DB = DB …[Common]
 ABD ~ BCD
Hence AB/BC = AD/CD [Corresponding sides of similar €s.]
9. In Fig. 2, ABC is a triangle in which BAC = 30°. Show that BC is the radius of the 
circumcircle of ABC, whose centre is O.

Sol.
BAC = 30°; (given)
 BOC = 60°
[angle subtended at the centre by a chord of circle is double the angle 
subtended by the same chord at the circumference] 
B = C = 60° [OB = OC = radius of the circle with centre O]
OB = BC = OC = radius of the circle. 
10. Fill in the blanks in the following table and find the Crude Death Rate (CDR) for the 
data:
	Age group (in years)
	Population
	Number of Deaths 

	0-15 
15-25
25-40
40-50
Above 50 Total 
	4,000
--
1,500
3,000
2,000
13,000 
	200 
120
100
150
--
700 



Sol.
Total population = 13,000
Population of age group 15-25
= 13,000 - (4,000 + 1,500 + 3,000 + 2,000) = 2,500.
Number of deaths of age group (above 50)
= 700 - (200 + 120 + 100 + 150) = 130
CDR = Total No. of Deaths × 1,000
           Total population 
= 700 × 1,000 = 53.85 per thousand 
      13,000 
11. If the mean of the following distribution is 6, find the value of p:
	x: 
	2
	4
	6
	10
	p + 5

	y: 
	3
	2
	3
	1
	2


Sol.
Mean = xf /f
= 2×3 + 4 ×2 + 6 × 3 + 10 ×1 + (p + 5) 2
      3 + 2 + 3 + 1 + 2
= 6 + 8 + 18 + 10 + 2p + 10 = 52 + 2p 
            11                                 11
= 6 (given)
 52 + 2p = 66 2p = 66 - 52 = 14
 p = 7.
12. Show that:
(sin + cosec )2 + (cos  + sec )2 = 7 + tan2 + cot2
Sol. L.H.S
(sin + cosec)2 + (cos  + sec)2 
= sin2 + cosec2 + 2sin cosec2 + cos2+ sec2 + 2cossec 
= (sin2 + cos2) +2 + 2 +cosec2 + sec2
= 5 + 1 + cot2 + 1tan2
= 7 + cot2 + tan2 = R.H.S.
[cosec2 - cot2 = 1, sec2 - tan2 =1]
13. In two similar triangles ABC and PQR, if their corresponding altitudes AD and PS are in the ratio of 4:9, find the ratio of the area of ABC to that of PQR.
Sol. 
ABC ~ PQR …given
Area ABC = AB2 = BC2 = AC2 
Area PQR    PQ2  QR2    PR2 
= AD2/PS2 = (4)2/(9)2 = 16/81 
Area ABC = 16 
Area PQR    81
14. In fig. 1, ABCD is a rectangle with AD = 12cm and DC = 20 cm. Line segment DE is drawn making an angle of 30° with AD, intersecting AB in E. find the lengths of DE and AE.

Sol. AD/DE = cos 30


DE = AD/cos 30 = 12 × 2 /3

= 24 × 3/3 = 83/ 3 cm.
AD/AE = tan 60 AE = AD/ tan 60
= AD/3 = 12 /3 = 12×3/3 = 43 /3 cm.
15. If cos + sin  = 2 cos,
show that cos  - sin = 2 sin .
Sol. cos  + sin = 2 cos 
    cos  + sin  = 2
        cos    cos 
 1 + tan  = 2 tan = 2 - 1
cos  - sin  = cos  (1 - tan)
= cos  [1- (2 - 1)
= cos  (2 - 2) …(I)
2 sin = cos  [2 tan ]
= [2 (2 - 1)] cos 
= (2 - 2) cos …(II)
(I) = (II) proves the result
Section B
16. A shopkeeper buys a number of books for Rs.80. if he had bought 4 more books for the same amount, each book would have cost him Rs.1 less. How many books did he buy?
Sol. Let the number of books bought = x
Cost of each book = Rs.80 /x

As per the question 80/x + 4 + 1 = 80/x
 80x + x(x + 4) = 80 ( x + 4)
 80x + x2 + 4x = 80x + 320
 x2 + 80x - 80x + 4x - 320 = 0
 x2 + 4x - 320 = 0
 x2+ 20x - 16x - 320 = 0
 x (x + 20) - 16( x+ 20) = 0
 (x + 20) (x - 16) = 0 x = -20 ^ 16
Neglecting -ve value, we have x = 16
 Number of books bought = 16.

17. A vessel, in the form of a hemispherical bowl, is full of water. Its contents are emptied in a right circular cylinder. The internal radii of the bowl and the cylinder are 3.5 cm and 7 cm respectively. Find the height to which water will rise in the cylinder.
Sol. Volume of water in the hemisphere 
= 2r3 = 2/3 × (3.5)3 cu. cm. 
Let the water in the cylinder rises by h cm. When the contents of the bowl are 
emptied out in the cylinder
Then(7)2 h = 2/3  × (3.5)2 
7× 7 × h = 2/3 × 7/3 × 7/3 × 7/2 
 h = 2/3 × 7/2 × 7/2 × 7/2 ×1/7 × 1/7 
 h = 7/12 cm.
18. P is a point in the interior of rectangle ABCD. If P is joined to each of the vertices of 
the rectangle and the lengths of PA, PB and PC are 3 cm, 4 cm and 5 cm respectively, 
find the length of PD.
Sol. 



Given: A rectangle ABCD and a point P inside the rectangle 
and PA = 3 cm. PB = 4 cm and PC = 5cm
Required: To find the length of PD
Const. Draw NP  AD and PM  BC
In rt s BPM and DPN
1. BP2= 16 = BM2+ PM2
2. PD2 = DN2 + PN2 
[By Pythagoras theorem
Adding number 1 and 2, we get
3. 16 + PD2 = BM2 + PM2 + DN2 + PN2 
= AN2 + PM2 + DN2 + PN2 
[ BM = AN
In rt s APN and CPM
4. AP2 = 9 = AN2 + PN2
5. PC2 = 25 = CM2 + PM2 
[By Pythagoras theorem
By adding 4 and 5, we get 
6. AP2 + PC2 = 34 = AN2 + PN2 + CM2 + PM2 
34 = AN2 + PN2 + DN2 + PM2 
[ CM = DN
From 3 and 6., R.H.S of 3 and 6 are equal
So L.H.S. will also be equal 
16 + PD2 = 34 PD2 = 34 - 16 = 18 
 PD = 18 = 32 cm.
19. A part of monthly expenses of a family is constant and the remaining varies with the 
price of wheat. When the rate of wheat is Rs.250 a quintal, the total monthly expenses 
of the family are Rs.1,000 and when it is Rs.240 a quintal, the total monthly expenses 
are Rs.980. find the total monthly expenses of the family when the cost of wheat is 
Rs.350 a quintal.
Sol. Let the constant expenditure = Rs. x
And consumption of wheat = y quintals
Then total expenditure = x + y × Rate per quintal 
 1000 = x + 250y …(I)
980 = x + 240y …(II)
20 = 10y by subtracting 
 y = 2
Putting y = 2 in (I), we get
1,000 = x + 2 × 250 1000 = x + 500
 x = 1000 - 500 = 500
Total expenses when the price of wheat is Rs.350 per quintal 
= 500 + 350 × 2 = 500 + 700 = Rs.1200.
20. In ABC, if AD is the median,
Show that AB2 + AC2 = 2[AD2 + BD2] 
Sol. ABC is a triangle and AD is the median. Draw AE  BC

AB2 = BE2 + AE2 …(I) 
AC2 = EC2 + AE2 …(II)
Adding (I) and (II)
AB2 + AC2 
= 2AE2 + BE2 + EC2
= 2AE2 + (BD - ED)2 + (DC + ED)2 
= 2AE2 + BD2 + ED2 + DC2 + ED2 
= 2AE2 + 2ED2 + BD2 + DC2 
= 2(AE2 + ED2) + BD2 + DC2
= 2AD2 + BD2 + BD2 
= 2 [AD2 + BD2]
21. Solve graphically the following system of liner equations:
x + y = 3, 2x + 5y = 12
Sol. 
x + y = 3,        2x + 5y = 12
y = 3 - x           5y = 12 - 2x
Let x = 1            Let x = 6
                          y = 12 - 2x /5

                            = 12 - 2(6)/5 

                                = 0/5 = 0

Ist order pair = (1, 2) Ist order pair = (6, 0)
II order pair = (3, 0) II order pair = (1, 2)
III order pair = (4, -1) III order pair = (-9, 6) 
    x + y = 3 
	x 
	1
	3
	4

	y
	2
	0
	-1


	x 
	6
	1
	-9

	y
	0
	2
	6


        2x + 5y = 12 


by plotting the points and joining them, the lines intersect at 1, 2. x = 1, y = 2.
22. Write an algorithm for finding the smallest of the three given natural number A, B, 
and C.
Sol. 
1. Obtain the values of A, B and C.
2. Find if A< B if yes, then find is A <C, if yes then write A is the smallest number.
3. If B < A then find if B < C if yes, then write B is the smallest.
4. If C < A if yes then find is C < B if yes, then write C is the smallest. 

23. Factorise:
a2 (b - c) + b2 ( c - a) + c2 (a - b)
Sol.
a2b - a2c + b2c + - b2a + c2a - c2b
= a2b - b2a + b2c - a2c + c2a - c2b
= ab(a - b) + c(b2 - a2) + c2 (a - b)
= (a - b) [ab - c (b + a ) + c2]
= (a - b) [ab - bc - ac + c2]
= ( a - b) [a(a (b - c) - c (b - c) ]
= (a - b) (b - c) (a - c)

24. Write an algorithm for finding the greatest of the three given natural number 
A, B and C.
Sol. 
(v) Obtain the numbers A, B and C.
(vi) Is A>B, if yes then find.
Is A>C, if yes then A is the largest.
(vii) If A is not greater than B, then find.
Is B>C, if yes write B is the largest.
(viii) If C>B and C>A, then write C is the largest.

25. The following flow- chart is meant to check whether a given number is completely 
divisible by 7. In the flow- chart, some of the boxes have been left empty. Fill in the 
empty boxes to complete the flow - chart.

Sol.


26. The angle of elevation of a Jet plane from a point A on the ground is 60°. After 
a flight of 15 seconds, the angle of elevation changes to 30°. If the Jet plane is flying 
at a constant height of 15003 m, find the speed of the Jet plane.
Sol. 

BC = tan 30° = 1/ 3
AB 
 AB = BC 3 = 15003 ×3 = 4500 cm.
ED = tan 60° = 3 AD = ED = 1500 m.
AD                                  3
Distance travelled in 15 secs.
= (4500 - 1500) = 3000 m 
Distance travelled in one hour 
= 3000 × 60/15 × 60 metre
= 720 km/hr.
27. Solve for x:
(x2 + 3x)2 - (x2 + 3x) - 6 = 0; x R
Sol. 
(x2+ 3x)2 - (x2 + 3x) - 6 = 0; x  R …(I)
Let x2 + 3x = y
Substituting this value of y in the given equation we get 
y2 - y - 6 = 0
y2 - 3y + 2y - 6 = 0
y ( y - 3) + 2 ( y - 3) = 0
(y - 3) (y + 2) = 0 y = 3 ^ y = -2
If y =3                        If y = -2 
Then x2 + 3x = 3       Then x2 + 3x = -2
x2 + 3x - 3 = 0           x + 3x + 2 = 0
D = b2 - 4ac             x2 + 2x + x + 2 = 0
= (-3)2 - 4 × 1× (-3)   x(x + 2) + 1(x + 2) = 0
= 9 + 12 = 21           (x + 2) (x + 1) = 0

= -3 ± 21/2 x = -2 ^ x = -1 
28. The annual income of Ramesh (excluding HRA) is Rs.1,25,000. He contributes 
Rs.2,000 per month in his Provident Fund and pays an annual premium of Rs.8,000 
towards his Life Insurance Policy. Calculate the income tax paid by Ramesh in the 
last month of the year if his earlier deductions for first 11 months for income tax were 
at the rate of Rs.800 per month,
Assume the following for computing income - tax:
(a) Standard Deduction 1/3 of the annual 
income subject to a 
maximum of 
Rs.15,000
(b) Rates of Income tax.
Slab                                      Income tax
(i) Up to Rs.40,000                   No tax
(ii) From Rs.40,001           15% of the amount 
to Rs. 60,000 above             Rs.40,000
(iii) From Rs.60,001            Rs.3000 + 30%
to Rs.1,20, 000                  of the amount 
above Rs.60,000
(c ) Rebate in tax                20% of the total 
                                     annual saving subject 
                                      to a maximum of Rs.12,000 
Sol. Total Gross Income = Rs.1,25,000
S.D. 1/3 of Rs.1,25,000
Or Rs.15,000
Whichever is less =              Rs. 15,000

Taxable income =                Rs.1,10,000
Income tax on Rs.40,000 =      Nil
Income - tax on next 
Rs.20,000 @ 15%
15/100 × 20,000 =                    Rs. 3,000 
Income - tax on next 
Rs.50,000 @ 30%
30/100 × 50,000 =                          Rs. 15,000

Total Income - tax =                       Rs. 18,000
Savings for Tax Rebate
P.f = 2,000 × 12
         = 24,000
L.I.C = 8,000
       = 32,000

Rebate on savings 
@ 20%    =                                  Rs. 6, 400
Income - tax payable =                  Rs. 11,600 
Tax paid in 11 months 
@ Rs. 800 per month =                   Rs. 8,800 
Balance Tax to be paid =                 Rs. 2,800
In the last month
29. If PAB is a secant to a circle, intersecting the circle at A and B, and PT is a tangent to the circle at T, then PA × PB = PT2 --- Prove.
Use the above result to prove the following:
"In Fig. 3, ABC is an isosceles triangle in which AB = AC. A circle through B touch side AC at D and intersects the side AB at P. If D is the mid point of side AC, then 
AB = 4AP."

Sol. 
Given: A secant PAB to a circle intersecting it in A and B and PT is a tangent 
segment. 
To Prove: PA . PB = PT2
Construction: Draw perpendicular OL on AB. Join OP, OT and OA 
Proof: As in the alternative proof of Theorem
PA . PB = OP2 - OA2 
= OP2 - OT2  OA = OT, radii)
= PT2 ( OP2 = OT2 + PT2)
2nd Part
AP × AB = AD2 = (1/2 AC)2
 AP × AB = ¼ AC2
 4AP . AB = AC2 = AB2 [  AC= AB]
 AB = 4AP.
30. Construct a €ABC with AB= 4.4 cm, ACB = 65° and the median through C is 
of length 3.2 cm. Also, find the length of the altitude drawn from the vertex, C on 
AB.
Sol.

BC = tan 30° = 1/ 3
AB 
 AB = BC 3 = 15003 ×3 = 4500 cm.
ED = tan 60° = 3 AD = ED = 1500 m.
AD                                   3
Distance travelled in 15 secs.
= (4500 - 1500) = 3000 m 
Distance travelled in one hour 
= 3000 × 60/15 × 60 metre
= 720 km/hr.
