
CBSE Maths-1998
(Set I-Delhi) 
Q 1. Determine the value of c for which the following system of linear equations has no 
solution:
cx + 3y = 3; 12x + cy = 6

Sol. a1  b1   c1
       a2     b2   c2

Here             a1 =c,   b1 = 3,    c1 = 3,
                   a2 = 12,  b2 = c,     c2 = 6

a1 = b1 c = 3 c2 = 36 c = 6
a2    b2      12  c
if c = 6,        then a1 = b1 = c1
                           a2    b2     c2 
 c = -6 Ans.
Q. 2. The GCD and LCM of two polynomials P(x) and Q(x) are x (x + a) and 
12x2 (x + a) (x2a2) respectively. If P(x) = 4x(x + a)2, find Q(x).
Sol. Product of the polynomials
= LCM × GCD
P(x) Q(x) = LCM × GCD
4x (x + a)2 Q(x)
= x (x + a) 12x2 (x + a) (x2a)
Q(x) = x (x + a) 12x2 (x + a) (x + a) (xa)
                                  4x (x + a)2
= x . 12x2 (x + a)2 (x + a) (xa)
             4x (x + a)2
= 3x2 (x + a) (xa) = 3x2 (x2a2) Ans.
Q 3. If q is the mean proportional between p and r, show that
pqr (p + q + r)3 = (pq + qr + pr)3
Sol. q is the mean proportional between
p and r q2 = pr
L.H.S. pqr (p + q + r)3
= q (pr) (p + q + r)3
= q (q2) (p + q + r)3 …[ q2 = pr
= q3 ( p + q + r)3                                       …(I)
R.H.S. (pq + qr + pr)3 = (pq + qr + q2)3
= [q (p + r + q)]3
= q3 (p + r + q)3                                        …(II)
(I)= (II) proves the result.

Q 4. Find the value of  such that the quadratic equation
( - 12) x2 + 2 (12) x + 2 = 0
Sol. The given quadratic equation will have equal roots if
D = 0  b24ac = 0
Here a = (12) , b = 2 (12), c = 2
b- 4ac = 4 (12)24 × (12) × 2
= 4 ( -12) (12) -4 (12) × 2
= (12) [4 (12) -4 × 2]
= (12) [4 (12)8]
= (12) 4 [ -122]
= 4(12) (14) 
Now b24ac = 0 4(12) (14) = 0
  = 12 or  = 14
But   12 because in that case the given equation will imply 2 = 0 which is not true
  = 14 Ans.
Q.5. In fig. 1, OPQR is a rhombus, three of whose vertices lie on a circle with centre O. 
If the area of the rhombus is 323 cm2, find the radius of the circle.


Sol.



Radius = OP = OR = OQ
Area of a Rhombus = Diagonal × Diagonal 
                                                2
= OQ × RP = 323 (given)
          2
 RP = 323 × 2 = 643 = 643 … I
                   OQ        OQ         r
…where r is the radius of the circle From  PMO

PM2 + MO2 = OP 2 = r2
(RP )2+( r 2) = r2  RP)2 = r 2( r 2)
  2           2                        2               2
 (RP )2 = r2r2  4r2r2 = 3r2
       2            4               4             4
 RP = 3/2 r  RP = 3/2 r

From I, 3 r = 643  r2 = 64  r = 8 cm.
                        R

Q. 6. The sales price of a television, inclusive of sales tax, is Rs.13,500. If sales tax is 
charged at the rate of 8% of the list price, find the list price of the television.
Sol. Let the list price of the T.V. = Rs. x
Sales tax = 8%
Sales price = Rs. 108x
                               100
As per the question

108x = Rs. 13,500.
100
 x = 13500 × 100 = Rs. 12,500 Ans.
                   108

Q.7. Without using trigonometric tables, evaluate:
2 cos 67°  tan 40°sin 90°
sin 23°        cot 50° 
Sol. The given expression
= 2 cos 67°tan 40° sin 90°
      sin 23°    cot 50° 
= 2 cos (90°23°)tan (90°- 50°)sin 90°
               sin 23°              cot 50°
= 2 sin 23°cot 50°sin 90°
      sin 23°   cot 50° 
= 2 -11 = 0
Q.8. If cos  = m and cos  = n,
           Cos                sin
Show that (m2 + n2 ) cos2  = n2.
Sol. m/n = cos  × sin = tan 
                  cos  cos 
We know that sec2tan2 = 1
 sec 2bm2 = 1 
                 n2
 sec2 = 1 + m2 = m2 + n2
                         n2        n2
1 = m22+ n2
cos2 n2
 (m2 + n2 ) cos2 = n2
Q.9. In fig. 2, ABCD is a parallelogram in which DC = 10 cm. And BC = 43 cm. 
AP is perpendicular to DC. If ADC = 600, find the length of AP.
Sol. AP = sin 60°  AP = AD sin 60°
      AD
 AP = 43 3/2 Q AD = BC & sin 60° = 3/2

= 4 × 3 = 6 cm.
     2

 


Q.10. ABC is right angled at B. On the side AC, a point D is taken such that 
AD = DC and AB = BD. Find the measure of CAB.
Sol. The vertices of a right angled touch a circle with diameter equal to the hypotenuse



AD = BD = AB
Hence  DAB is an equilateral 
 CAB = 60°

Q.11. In. fig. 3, ABCD is a quardilateral in which AD = BC and ADC = BCD. 
Show that the points A, B, C and D lie on a circle.


Sol. In quaditateral ABCD
ADC = BCD …(given)
ADC + BAD = 180°
 BCD + BAD = 180°
[ ADC = BCD]
ADC + ABC = 180°
[sum of the interior angles of a quadrilateral = 360°]
But BCD and BAD an also ADC and ABC are opposite angles of a 
quadrilateral. Hence ABCD is a cyclic quadrilateral i.e. Points A, B, C and D lie on a 
circle.

Q.12. D is a point on the side BC ofABC such that ADC and BAC are equal. 
Prove that 
CA2 = DC × CB
Sol. Given: D is a point on the side BC of a ABC such that ADC = BAC


To prove: In ABC and DAC, we have
BAC = ADC …(given)
C = C … (common)
ABC = DAC
s ABC and DAC are equiangular and hence similar
BC = AC  AC2 = DC . BC
AC DC 
 CA2 = DC × CB.

Q.13. If the mean of n observations
x1, x2, x3, …, xn is x, prove that
(x1x) + (x2x) + (x3x) + … + (xnx) = 0
Sol. (x1 + x2 + (x2x) + (x3x) + ……… + (xnx)
= (x1 + x2 + x3 + ……… + xn)nx
= xnx = nx- nx = 0
 x = x  x = nx
      n

Q. 14. Read the following flow-chart and state what does it do:


Sol. The given flow-chart gives the algorithm for finding if a given 
number is divisible by 11.

Q.15.The median of the following observations arranged in ascending order is 24. Find x.
11, 12, 14, 18, x + 2, x + 4, 30, 32, 35, 41
Sol. Median lies in 5th + 6th items
                                   2
 Median = (x + 2) + (x + 4) = 24
                            2
 2x + 6 = 48  2x = 42  x = 21
SECTION B
Q.16. Solve graphically the following system of linear equations:
2xy = 2; 4xy = 8
Also, find the co-ordinates of the points where the lines meet the axis of x.
Sol. 2xy = 2          4xy = 8
y = -2 +2x                y = -8 + 4x
Let x = 1                  Let x = 1
y = -2 + 2 (1)            y = -8 + 4 (1)
= 0                              = -4
I order pair (1,0)       I order pair (1,-4)
II order pair (2,2)      II order pair (2,0)
III order pair (3,4)       III order pair (3,4) 
2xy = 2                     4xy = 8


	x
	1
	2
	3

	y
	0
	2
	4



(1,0), (2,2), (3,4)

	x
	1
	2
	3

	y
	-4
	0
	4


  

(1,4), (2,0), (3,4)

The lines intersect at (3,4) which is the answer.
Q.17. Factorise:
x (y2 + z2) + y (z2+ x2) + z (x2 + y2) + 3xyz
Sol. x (y2 + z2) + y (z2 + x2) + z (x2 + y2) + 3xyz
= xy2+ xz2 + yz2 + yx2 + zx2 + zy2+ 3xyz
= (xy2 + yx2 + xyz) + (xz2 + zx2+ xyz) + (yz2 + zy2 + xyz)
= xy (x + y + z) + xz (x + y + z) + yz (x + y + z)
= (x + y + z) (xy + yz + zx)

 

Q.18. Students of a class are made to stand in rows. If 4 students are extra in a row, there 
would be 2 rows less. If 4 students are less in a row, there would be 4 more rows. 
Find the number of students in the class.
Sol. Let x be the number of students in the class 
Let n be the number of rows,
Then x/n = y (say)

= Number of students in each row
or x/y = n …I

As per the question in I case
x = x2  ny = ny + 4n2y8
y + 4
[ x = ny By        (I)
 2ny4 = 0 …II
x = n + 4  ny = ny4n + 4y16
y4
 nyny + 4n4y + 16 = 0
 4n4y + 16 = 0
 ny + 4 = 0 …III
Subtracting III from II, we get n = 8
Putting n = 8 in II we get y = 12
Putting n = 8 and y = 12 in (I)
We get x = 12 × 8 = 96
Number of students in the class = 96
Q.19. In a flight of 2800 km, an aircraft was slowed down due to bad weather. Its average 
speed for the trip was reduced by 100 km/hour and time increased by 30 minutes. 
Find the original duration of flight.
Sol. Let the original speed = x kw/hr
And original duration = z hrs.
Then 2800/x = z …I

At slow speed,
2800 = z + 1
x100     2
 2800 = (x100) z + 1/2

 2800 = zx100 z + x50

 zx = zx100z + x/250 [ zx = 2800

 100z = x/250

 100z = 2800/z × 1/250 …[By I

 100z = 1400z50 = 0

 100z21400 + 50z = 0
 2z2 + z28 = 0
 2z2 + 8z7z28 = 0
 2z (z + 4)7 (z + 4) = 0
 (2z7) (z + 4) = 0
 2z7 = 0 or z + 4 = 0
 z = 7/2 or -4

Since time can not be -ve, z = 7/2 = 3 1/2 hrs.
Q.20. A solid is in the form of a cylinder with hemispherical ends. The total height of the 
solid is 19 cm and the diameter of the cylinder is 7 cm. Find the volume and 
surface area of the solid.
Sol.


Total volume = volume of one end + volume of cylinder + volume of second end
= 1/2( 4 r3 + 2h + 1/2( 4/3 r3 )

= 4/3 ×  ×( 7/2) 3 +p( 7/2 )2 × 12 

= (7/2) 2 (4/3 × 7 /2)+ 12

= (7/2)2 (50/3) = 22/7 × 49 /4× 50/3

= 11 × 7 × 25/3 = 1925/3 = 641.66 cu. cm.

Total surface area
= 2r2 + 2rh + 2r2
= 4r2 + 2rh
= 4 × 22 /7× 49/4 + 2 × 22/7 × 7/2 × 12

= (22 × 7) + (22 × 12)
= 22 (7 + 12) = 22 × 19 = 418 sq. cm.
Q.21. In a right triangle ABC, right angled at C, a point D is taken on AB such that CD is 
perpendicular to AB. Prove that
     1 + 1 = 1 
AC2 BC2 CD2

Sol. Area of ABC
= AB × CD [Area = ½ Base × Perp.]
          2

[image: image1]
= ½ BC × AC [Area = ½ product 
of two sides × side of
included angle]
 AB × CD = BC × AC
 CD = BC × AC  CD2 = BC 2 × AC2
     AB                          AB2
 1 = AB2
CD2   BC2 × AC2
 1 = BC2 + AC2
  CD2    BC2 × AC2
 1 = 1    + 1 
  CD2  AC2 BC2
Q.22. In fig. 4, AB is the chord of a circle with centre O. AB is produced to C such that 
BC = OB. CO is joined and produced to meet the circle in D. If ACD = y° and 
AOD = x°, prove that x = 3y


Sol. BC = OB (given)
OCB = BOC = y° [Angles opposite to
equal sides are equal]
OBA = BOC + OCB
[Ext. angle of a  is equal to the sum
of the opposite interior angles]
 OBA = y + y = 2y
OA = OB … [Radii of the same circle]
OAB = OBA [angles opp. Equal sides of a ]
= 2y
AOD = OAC + OCA
= 2y + y = 3y
 x° = 3y°

Q.23. Draw a flow-chart for finding the HCF of two given numbers X and Y using 
Euclid's algorithm.




Q.24. The following flow-chart is meant to check whether the four given numbers a, b, c 
and d are in proportion. Some of the boxes have been left empty in the flow-chart. 
Fill in the empty boxes to complete the flow-chart.


Q.25. The population of two towns A and B are 8,76,000 and 6,90,000 respectively and 
the respective crude death rates are 14.3 and 16.2 respectively. Find to the nearest 
whole number, the crude death rate for the two towns taken together.
Sol. Crude death rate
= No. of deaths × 1000
Population of the year
14.3 = N1 × 1000
                876000
And 16.2 = N2 × 1000
                    690000
N1 = 14.3 × 876 = 12526.8
N2 = 690 × 16.2 = 11178
Combined crude death rate
= 12526.8 + 11178 × 1000
     876000 + 690000
= 23704.8 = 15.137Ans.
     1566

SECTION C
Q. 26. Solve for x: 

x216(x4) = x25x + 4
Sol. x2 -16(x4) = x2 -5x + 4
 (x4 x x + 4)(x -4)
= x24xx + 4
 x4 [x + 4x4] = (x4) (x1)
 x4 [x + 4x4x1 = 0

Either x4 = 0  x = 4
or, x + 4x4x1 = 0
x + 4x4 = x1
Squaring both sides
x + 4 + x42 (x + 4) (x4) = x1

 2xx + 1 = 2 (x + 4) (x4)

 x + 1 = 2 (x216) 

Squaring both sides again
(x + 1)2 = 4 (x216)
 x2+ 1 + 2x = 4x264
 4x2x22x641 = 0
 3x22x65 = 0
 3x215x + 13x65 = 0
 3x (x5) + 13 (x5) = 0
 (3x + 13) (x5) = 0
 3x =13 And x = 5
 x =13/3 And x = 5

x =( 4, -13/3, 5) 
Q.27. A man on the deck of a ship is 16 m above water level. He observes that the angle 
of elevation of the top of a cliff is 45° and the angle of depression of the base is 
30°. Calculate the distance of the cliff from the ship and the height of the cliff.
Sol. In OBC, BC = tan 30° = 1
OB 3
 OB = BC3 = 163



InOBA, BA = tan 450 = 1
                 OB
 BA = OB = 163
Height of the cliff
= 163 + 16 = 16 (1 + 3) m
= 16 (1 + 1.732)
= 16 × 2.732 = 43.712 m
Q.28. If a line is drawn parallel to one side of a triangle, the other two sides are divided in 
the same ratio.-Prove.
Use this result to prove the following:
In fig. 5, If ABCD is a trapezium in which
AB \\DC \\EF, then AE = BF
                                  ED FC



. ABC in which DE // BC, and intersects AB in D and AC in E. 

                 AD            AE     
To prove
                 DB            EC
Construction: Join BE, CD and draw EF | BA.
Proof: Consider the ratio
               ar ( ADE)     
                ar ( BDE)     
Where ar ( ADE) means the area of ADE .
We have
   ar ( ADE)     1/2AD . EF =   AD  
   ar ( BDE)     1/2AD . EF      DB 

Similarly
ar ( ADE)        =                AE
ar ( CDE)                          EC …(2)        
                          

ar( BDE) = ar ( CDE)

(Triangles on the same base DE and between the same parallel lines DE and BC)
L.H.S. of (1) = L.H.S. of (2)
So, R.H.S. of (1) = R.H.S. of (2)

     AD AE

     DB EC
Thus, the theorem is proved
since we get 
         AD =  AE
         DB      EC 
              
 1+ AD = 1+   AE
                 EC
              

     DB + AD   =     EC + AE
              DB                    EC
                     
i.e.,
        AB  =    AC

     

          AD    AE
Also, implies
          DB    EC
DB EC

AD AE


         DB         EC
1 + = 1 +
         AD        AE

         AD + DB    AE + EC
i.e., 
               AD        AE

      AB AC
i.e.,
      AD AE

Part II.
Join AC which intersects EF at G
InCAB, GFAB


FC = CG  BF = AG …I
BF AG FC CG
In ADC, EG  DC
AE = AG …II
    ED    GC
From I and II AE = BF
                       ED  FC

Q.29. Construct a ABC in which AB = 5 cm, B = 60° and altitude CD = 3 cm. 
Construct a AQR similar toABC such that each side of AQR is 1.5 times that 
of the corresponding side of ABC.
Sol.



Steps of construction:
(1) Draw AB = 5 cm.
(2) At B, make an angle ABP = 60° of any length.
(3) Draw lmAB at a distance of 3 cm which intersects BP at C.
(4) From C draw CEAB intersecting AB at D such that CD = 3 cm. Join AC.
(5) Extend AB to Q making AQ = 7.5 cm.
(6) Draw QX BC. Extend AC intersecting QX at R.
Then AQR is the required triangle.

Q.30. The annual income of Shyam Lal (excluding HRA) is Rs.1,60,000. He contributes 
Rs.4,000 per month in his provident fund and pays an annual premium of 
Rs.16,000 towards his Life Insurance Policy. Calculate the income tax paid by 
Shyam Lal in the last month of the year if his earlier deductions for first 11 months 
for income tax were at the rate of Rs.400 per month.
Assume the following for calculating income tax:
(a) Standard deductions 1/3 of the total annual income
Subject to a maximum of
Rs.20,000
(b) Rates of Income Tax
Slab                                                       Income Tax
(i) Upto Rs.40,000                                    Nil
(ii) From Rs.40,001                                  10% of the amount exceeding
                                                                to Rs.60,000 Rs.40,000
(iii) From Rs.60,001                          Rs.2,000 + 20% of the amount
                                                                to Rs.1,50,000 exceeding Rs.60,000
(c) Rebate in tax 20% of the total savings 
Subject to a maximum of
Rs.12,000
Sol. Total Annual Income =                  Rs. 1,60,000
S.D. (Permissible)* =                                Rs. 20,000
                                                          = Rs. 1,40,000

Income-tax on Rs. 40,000 =                         Nil
Income-tax on next Rs. 20,000=             Rs. 2,000
Income-tax on next Rs. 80,000 
@ 20% = 20 × 80,000 =                        Rs. 16,000
100
Total Income-tax =                                  Rs. 18,000

Savings for tax rebate

P.F. = 4000 × 12 = Rs.48,000
L.I.C. Premium = Rs. 16,000
                            Rs. 64,000

Rebate in Tax @ 20%
= 20 × 64,000 =Rs.12,800
      100
But Rs.12,800 is more than
Rs.12,000
Rebate in Tax = Rs. 12,000
Income-tax payable = Rs. 6,000
Tax paid in 11 months = Rs. 4,400
@ Rs. 400 p.m.
Tax payable in the last month = Rs.1600 
