
MOCK C MARKING GUIDE 2013 
 

© PREPARED BY SSEKYEWA EDWARD GHS 2013  Email:seds04@yahoo.com  0775944290 Page 1 
 

1. Solve the equation: 02tan4tan  xx  for 20  xo  

02tan
2tan1

2tan2
2




x
x

x
, 02tan2tan2tan2 3  xxx  

    02tan32tan 2  xx  

  
oooxx 360,180,02,02tan  ,   


,

2
,0ox   

  
ooooxx 300,240,120,602,32tan  ,  



6

5
,

3

2
,

3
,

6
x  

 ALTERNATIVELY 

  0
2cos

2sin

4cos

4sin


x

x

x

x
 

  02sin4cos2cos4sin  xxxx   

   06sin24sin  xxx  

  
ooooooox 1080,900,720,540,360,180,06 

 


,
6

5
,

3

2
,

2
,

3
,

6
,0ox    

 

2. Find the coordinates of the circumscribing circle which passes through the  

points  2,1A ,  5,2B  and  4,3C .  

Perpendicular bisectors of two chords intersect at the centre of the circle. 

 Midpoint of 









2

7
,

2

3
AB ,  mid point 










2

9
,

2

1
BC  

 Gradient of 3
12

25





AB ,   Gradient of 

5

1

5

1

23

54










BC  

 Gradient of normal to
3

1
AB , that to 5BC  
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 Equation through 








2

7
,

2

3
 is 

3

1

2
3

2
7 






x

y
, to get 83  xy …(i) 

 Equation through 









2

9
,

2

1
 is 5

2
1

2
9






x

y
to get 25  xy ..(ii) 

 Solve eqn(i) and eqn(ii) to get 
7

3
x  and 

7

29
y  

Thus centre is 









7

29
,

7

3
C    

ALT:    The general equation can be 02222  cfygxyx  

   2,1A ;  04241  cfg ,  0425  cfg ……..(i) 

   5,2B ;  0104254  cfg  010429  cfg …..(ii) 

   4,3C ; 086169  cfg   08625  cfg …..(iii) 

  Eqn(ii) – eqn(i):  ,2462  fg   123  fg  

  Eqn(iii) –eqn(ii): ,25  fg  

 Solving:  
7

3
g ,  

7

29
f ,  

7

75
c  

 Equation is; 0
7

75

7

58

7

622  yxyx ,  

Thus centre is 









7

29
,

7

3
C    

3. 
If xey x cos , prove that 








 

4
cos2


xe

dx

dy x . 

 xey x cos ,    xxe
dx

dy x sincos   , for t.p 0
dx

dy
 

   0sincos   xxe x , for 0 xe  

 



MOCK C MARKING GUIDE 2013 
 

© PREPARED BY SSEKYEWA EDWARD GHS 2013  Email:seds04@yahoo.com  0775944290 Page 3 
 

   0sincos  xx , let      sinsincoscoscossincos xRxRxRxx   

 1cos R , 1sin R  thus 1tan  ,  
4


   and 2R  

Therefore 







 

4
cos2


xe

dx

dy x  as required. 

4. Find the perpendicular distance from the point  4,2,1 A  to the plane which 

passes through the point  9,4,1B  and is normal to the vector ki 3 . 

   Equation of the plane 

















































 1

0

3

9

4

1

1

0

3

..r  

        63  zx  OR 063  zx  

  perpendicular distance 10
10

13

10

13

19

64113





d  

 

5. Given that  22 axxIny  , where  a  is a constant, prove that 

22

1

axdx

dy


  and hence evaluate 



4

0 2 9x

dx
. 

 22 axxIny  ,              
22

222

2
1

axx

ax

x

dx

dy






    

22

22

22

axx

ax

xax

dx

dy







               
22

1

axdx

dy


  




4

0 2 9x

dx
, since   

22

22 1

ax
axxIn

dx

d


  

  
4

0

4

0

2

2
9

9
 


 xxIn

x

dx
   39 InIn  3In  
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6. If iz 21  is a root of the equation 03  bazz  where a  and b  are  

real, find the values of  a  and b . 

         02121
3

 biai  

   02211  baiai ,      02211  iaba  

  Thus, 022 a ,  1a  

   0111  b ,  10b  

 

7. 
Solve the equations:  9

22


x

y

y

x
, 6 yx  

 From eqn (1)  we have xyyx 933  , thus    xyyxyxyx 922   

   Thus   xyyxyx 96 22   

   0252 22  yxyx ,  6 yx  so, yx  6  

       026562 22
 yyyy  to get 072549 2  yy  

   0862  yy  

      024  yy  so, 4,2y  and 2,4x   

 

8. Evaluate: 
4

1

0

1 2cos dxx  


4

1

0

1 2cos dxx                                 Let 

xv
dx

dv

xdx

du
xu






 

,1

41

2
,2cos

2

1

 

 
 

dx

x

x
xx 




  4

1

0
2

1
2

4
1

0

1

41

2
2cos  

   
4

1

0

2
1

24
1

0

1 41
2

1
2cos






   xxx  
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





















 1

2

3

2

1
0

3
.

4

1 
   

3288.0
2

1

4

3

12



 

9a) The remainder when the expression baxxx  23 2 is divided by 2x  is five  

times the remainder when the same expression is divided by 1x , and 12 less  

than the remainder when the same expression is divided by 3x .  Find the  

values of a  and b . 

     RxQxbaxxx 522 23   

     RxQxbaxxx  12 23  

     12532 23  RxQxbaxxx  

  When 2x , 052  Rba ,  When 1x , 12  Rba ,  When 3x , 

353  Rba  

  Solve to get  3a , 1b  

 

b) Given that the first three terms in the expansion in ascending powers of x  of  

 nxx 21   are the same as the first three terms in the expansion of 

3

31

1













ax

ax
,  

find the value of a  and n . 

                
...

!2

1
11

22
22 




xxnn
xxnxx

n
 

            ...1
2

1
1 22  xnnnxnx  

      33

3

311
31

1 













axax

ax

ax
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            ...1891...331 2222  xaaxxaax  

          ...32735491 222222  xaxaaxxaax  

         ...84121 22  xaax  

 Thus   ...1
2

1
1 22  xnnnxnx ...84121 22  xaax  

 Equating coefficients, we get  ian ............12  

     
 

 ii
nn

na ..............
2

1
84 2 

  

    
 

2

11212
1284 2 


aa

aa ,   aaaa 6721284 22   

    0612 2  aa ,  for 
2

1
,0  aa  thus  6n  

10a
) 

Show that the lines    kjikjir 331152   ,   

   kjijir 52498  t  intersect, hence, find the position vector of their  

point of intersection.  Find also the Cartesian equation of the plane formed by  

these two lines. 








































































t

t

t

5

2

4

0

9

8

3

3

11

5

2







 

  t4832   …..(i)    

  t295    …(ii) 

  t5311    …(iii) 

  Eqn(i) – eqn(ii)x3   
   t

t

627315

4832








  to get t21917   

   1 t  then from eqn(i) 2  

 



MOCK C MARKING GUIDE 2013 
 

© PREPARED BY SSEKYEWA EDWARD GHS 2013  Email:seds04@yahoo.com  0775944290 Page 7 
 

  Substitute )(& iint  , LHS.   5611 RHS 

  Thus: position vector of point of intersection 




















5

7

4

r  

  Vector equation is given by 






















































5

2

4

3

1

3

5

7

4

tr - 

    tx 434   …(i), ty 27   …(ii)   tz 535    …(iii) 

  Eqn(i) -3eqn(2) 

    -
 ty

tx

63213

434








 to get tyx 2173   

  Thus 
2

173

2

173 







xyyx
t  

  Put t  in eqn(i);   173234  xyx   

  Thus 102
3

3063



 yx

yx
  

  Put t  and   in eqn(iii) to get:  

   17310235
2
5  xyyxz   

  03523  zyx  

ALTERNATIVE: 

      11,5,,2 A ,   0,9,8B ,   5,7,4 C  and let  zyxp ,,  

 



















11

4

10

AB ,  



















6

2

6

AC ,  

























11

5

2

z

y

x

AP  
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


























































11

5

2

6

2

6

11

4

10

z

y

x

AP     

iiiz

iiy

ix

.....11611

524

2610













 

 Eqn(i) -3Eqn(ii) 

  
156123

2610









y

x
 to get ivyx ...........1723    

 3Eqn(ii) –Eqn(iii) 

  
11611

156123









z

y
 to get vzy ...........263    

 FromEqn(iv) and 2Eqn(v) 

  
52226

1723









zy

yx
 to get 03523  zyx  

11a

) 

Differentiate with respect to x : 

i) xxy cos2  

xInxIny 2cos  

x

x
xxIn

dx

dy

y 2

cos2
2sin

1
    xxInxx

dx

dy x 2sincos2 cos   

ii) 
x

e
y

x

1

sin

tan 
  

xInxIny 1tansin   

  xx
x

dx

dy

y 12 tan1

1
cos

1


  
  














 xx
x

x

e

dx

dy x

121

sin

tan1

1
cos

tan
 

 

 

b) 
Prove that  












3

1

2
1

1

3
dx

x

x
  (Use the substitution  22 cossin3 x ). 
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 











3

1

2
1

2

2

.cossin4.
1cos23

cos233





d   





ddx

x

cossin4

cos23 2




 

= 




dcossin4.
sin2

cos22

0     
2

,3

0,1









x

x
 

  = 


d
2

0

2cos4  =   


d 
2

0
2cos12      =      

2

0

2sin
2

1
2



 















   

  =  
















 00

2
2


    

12a If CBA ,,  are angles of a triangle, prove that 

CBACBA coscoscos22sinsinsin 222   

From the L.H.S  

CBA 222 sinsinsin  =     CBA 2sin2cos1
2

1
2cos1

2

1
  

       =    CBA 2cos12cos2cos
2

1
1   

       =      CBABA 2coscoscos2
2

1
2    

: CBA cos)cos(   

       =     CBAC 2coscoscos2   

       =    CBAC coscoscos2   

       =      BABAC  coscoscos2  

       =  CBA coscoscos22   

 

b) By expressing  cossin8cos6 2   in the form   2cosR , find the maximum 

and minimum values of the function and the corresponding value of   , hence 

solve 4cossin8cos6 2   . 

)cossin2(4)cos2(3 2    =  2sin4)2cos1(3   
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     = 32sin42cos3    

  Let  32sin42cos3      sin2sincos2cos RR   

  So,  32cos R ,  42sin R    

   
4

3

cos

sin
tan 






R

R
         o1.53  

222222 43sincos   RR     5R  

   3)1.532cos(532sin42cos3  o  

Max. Value  =  8     when oo 1801.532       o55.116  

Min.  Value  = 2   when oo 2701.532       o55.161  

 Thus: 4cossin8cos6 2    

43)1.532cos(5  o  


5

1
)1.532cos(  o     ooo 5.281,5.781.532   

   oo 3.167,8.65  

13. 
The curve with the equation 

 2




xx

bax
y where a and b are constants has zero  

gradient at  2,1  . 

(a) find the values  of a  and b . 

  
 2




xx

bax
y ,  

    

 22

2

2

222

xx

xbaxxxa

dx

dy




  

  For turning points, 0
dx

dy
 so when 1x ,  

 
0

9

43





baa

dx

dy
, so ba 4 ………..(i) 
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Curve passes through  2,1  , so 
3

2
ba 

 , so 6 ba …….(ii) 

 Thus 8a  and 2b  

(b) Find the equations for all the asymptotes to the curve, the turning points 

and sketch the curve. 

 
 2

28






xx

x
y  ,  

    

 22

2

2

222828

xx

xxxx

dx

dy




  when 

2

1
x  

  

  
0

16

9

66

1
4

1

21241
4

1
8

2


























dx

dy
 as required.   

  Intercepts are: when 0y ,  
4
1x ;   0,

4
1  

Vertical asymptotes;  2,0  xx  

Hence the turning points are  2,1   and  8,2
1   

 L 1x  R L 

2

1
x  

R 

Sign of
dx

dy
 

-  + +  - 

  min   Max  
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14a Describe the locus of the complex number z when it moves in the argand  

diagram such that 
42

3
arg
















iz

z
.   

  
42

3
arg
















iz

z
.     

4
2arg3arg


 izz , for iyxz  , 

       
4

2arg3arg


 yixiyx  

  
4

2
tan

3
tan 11 








 














x

y

x

y
,  let 
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B
x

y
A

x

y








 












 2
tan,

3
tan 11  

    1
4

tantan 


BA , thus 1
2

3
1

2

3









 

















x

y

x

y

x

y

x

y

 

  
   3

23

3

632 22










xx

yyxx

xx

yxxyxy
, 

  065522  yxyx  

   
4
262

2
52

2
5  yx , thus the locus is a circle with the centre 









2

5
,

2

5
 

and radius 
2

26
units.     

b) Find the four roots of: i16 .  

Let iz 16 ,  then 16z , 
20

16
tanarg 1 

 z  

So  









2
sin

2
cos1616


iiz  

 




























































4

2
2sin

4

2
2cos1616 4

1
4

1






k

i

k

i  for 3,2,1,0k  

For 0k ,  ii 7654.08478.1
8

sin
8

cos2 



























 

For 1k ,  ii 8478.17654.0
8

3
sin

8

3
cos2 
























 
 

For 2k ,  ii 7654.08478.1
8

7
sin

8

7
cos2 
























 
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For 3k ,  ii 8478.17654.0
8

11
sin

8

11
cos2 











 

15a Find the equation of the tangent to the curve 3xy   at the point  3, ttP .  

Prove that this tangent cuts the curve again at the point  38,2 ttQ   and find  

the locus of the mid point of PQ . 

           23x
dx

dy
 , at tx  , the gradient of the tangent is 23t  

Thus the equation of the tangent at  3, ttP  is 2

3

3t
tx

ty





, to get  

 32 23 txty  . 

For the tangent to meet 3xy   again, we solve simultaneously. 

323 23 txtx  ,  023 323  txtx  

But tx   is a root. Use long division 

22

323

2

23

txtx

txtxtx



  to get quotient 

as 02 22  txtx ,    02  txtx  

Thus the other point is when tx 2  and 38ty   

Mid point of 









2

7
,

2

3tt
PQ , we are required to eliminate the 

parameter  t  to find the Cartesian equation. 

So for xt
t

x 2,
2

  and 
2

7 3t
y  ,  the locus is 328ty  . 

 

b) Given that the line cmxy   is a tangent to the circle     222
rbyax  ,  

show that    2221 ambcrm  . 

  cmxy  ,       222
rbyax   
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      222
rbcmxax   

      022 222222  rbcxbcmxmaaxx  

         0221 22222  rbcaxabcmxm  

  For a tangent, 042  acb , 

         0)(1422 22222
 rbcamabcm ,  

           02 22222222222  rabcrambcmabcambcm  

      02 222222  rbcrmmabcam  

        22222 21 mabcambcrm   

     2221 ambcrm   as required. 

16a 
If  xey 2tan 1

  show that     014241
2

2
2 

dx

dy
x

dx

yd
x  

  xey 2tan 1

 ,  
 

xe
xdx

dy 2tan

2

1

.
41

2 


   

so  
 241

2

x

y

dx

dy


 ,  

 

 22

2

2

2

41

8.2412

x

xy
dx

dy
x

dx

yd





  

   
 













22

2
2

41

2
.8241

x

y
x

dx

dy

dx

yd
x ,    










dx

dy
x

dx

dy

dx

yd
x .8241

2

2
2  

    014241
2

2
2 

dx

dy
x

dx

yd
x  

 

b) The displacement of a particle at time t is x , measured from a fixed point and 

 22 xca
dt

dx
 , where a and c are positive constants, and 0x  when .0t  Prove 

that 
 

.
1

1
2

2






act

act

e

ec
x  If  3x  when 1t  and 

17

75
x  when 2t , prove that 5c  
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and find the value of .a  

     22 xca
dt

dx
 ,    

    


dta
xcxc

dx
 

Let    xcBxcA 1 ,  thus 
c

BA
2

1
  

     



dtadx

xcc
dx

xcc

1

2

11

2

1
 

kat
xc

xc
In

c






2

1
, for 0,0,0  kxt  at

xc

xc
In

c






2

1
 

 xcexc act  2 ,  thus 
 

1

1
2

2






act

act

e

ec
x  as required. 

3,1  xt   a
c

c
In

c






3

3

2

1
…(i) 

17

75
,2  xt   a

c

c
In

c
2

7517

7517

2

1





…(ii) 

 
 2

2

3

3

7517

7517










c

c

c

c
,       967517967517 22  cccccc  

67529727176752972717 2323  cccccc  

135054 2 c  thus 252 c   so 5c  since it was positive then 5c  

 


