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MAT 100

UESTION 1 (30 MARKS)

(a) Find the gradient of the tangent to the graph COSXY = x2siny at the point (1,%) 3mk
: .. 2x%-3x—4
(b) Find ;I_I)]c}o w5 3mks

" ~ 5 L
(¢) The ratio of the fourth term to the first term of a geometric sequence 1s 2. If the first term exceeds

the second term by 5. Find the first and the eighth terms of the sequence. 4mks

(d) In a group of 100 customers at a big red’s pizza 80 of the customers ordered mushroom on their pizza and
72 of them ordered pepperoni. 60 Customers ordered both mushroom and pepperoni. How many customers
ordered:

i.  Mushroom and no pepperoni
ii.  Pepperoni but no mushroom

iii.  Neither of these two toppings 6mks
(e) Find the derivative of the implicit function
2y3 4+ 6x3y = x* 6mks

(f) Evaluate the following

J x? cos(4x) dx 4mks
() Determine the angle between vectors a = 5{—13j+2kand b= 7j+3k 3mks
(h) Show that A = (_01 (1)) has a complex eigenvalues 3mks
(i) Find the second derivative with respect to x. x* + P =6 3mks

QUESTION 2 (20 MARKS)

(a) Find the scalar projection of @ = 4i +5j — 6kon b= i+6j+4k 2mks
(b) Giventhat r =i—2k , p=2i+j—3k and § = 3i + 2j + k compute (37 + 2¢) % 7] 3mks
. _cosf-1
(c) Provethat  lim = {] : 5mks
8-0 7]
(d) Prove that a e b =|alllbll cosé Smks
(e) Let the functions f and g be defined by f(x) =4x+3and g(x) = x2 4 2 Compute fog 2mkKs
(f) Prove that lirr%(.?c2 —4x+7)=3 3mks
x—
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QUESTION 3 (20 MARKS)

(a) State and proof the De Morgan’s law of union and intersection 10mks
®) U ={jkLmn}, X= {j,k,m}and Y = {k,m, n}, show that (XuY)! = X'ny? 5mks

(c) In a group of 100 students enrolled for a BEd programme, 60 students like math and 70 like
chemistry, 10 do not like any of the two subjects. Find the number of the students who like;
1. Both math and chemistry.
1i.  Chemistry alone

iii.  Math alone Smks
QUESTION 4 (20 MARKS)
1 1 =2
(a) Find the eigenvalues and vectors of the following matrix. A4 = (— 1 2 1 ) 15mks
0 1 -1
(b) Find the determinant of the following matrix 3mks

4 3B 32
A= (—5 3 2 )
-2 4 1

1 21 1
(c) Show thatthe matrix [2 3 0 5 | hasrank 3. 2mks
3 51 4
QUESTION 5 (20 MARKS)
(a) Determine the following indefinite integrals
i) [f(Bx+5)(2x% - 2x)dx 3mks
3
iy [(vVx+Vx)dx 3mks
(b) Find from the first principles the derivative ofy=2x3—-x2+4+4x-1 Smks
(c) Show that the slope of the line tangent to the graph of the equation sin xy = x? cosy
at (2, E) is -E S5mks
. 1
(d) Find y'” given that y = 4t% + 8tz + 3e3t 4mks
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